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Quintex Pharma Limited, a Ghanaian pharmaceutical company, commissioned a comprehensive
feasibility study for the development of a biopharmaceutical injectable manufacturing plant in Akuse,
Ghana. The facility aims to meet the domestic and regional demand for sterile injectable medicines,
targeting both the Ghanaian and wider ECOWAS (WeisiaAjrmarkets. This project aligns with

DK I y I eraint ldBisfrial Transformation Plan and the Jobs and Economic Transformation (JET)
Programme, supported by the UK Foreign and Commonwealth Development Office (FCDO).

The study was conducted bycansortium comprising AMPC International Health Consultants
(technical and regulatory guidance), IQVIA (market study and pricing strategy), and
PricewaterhouseCoopers (PwC) Ghana (financial modelling). Together, they evaluated the technical,
regulatory, eonomic, financial, and environmental viability of the proposed project.

The key findings were the following:

1 Market Demand & Growth PotentialGhana imports around 70% of its pharmaceutical
needs. The injectable segment remains underserved, with strong growth opportunities in
local production. The project seeks to capitalize on this gap to enhance medicine security.

1 Regulatory & Policy Frameworkdhana offers supportive policies for pharmaceutical
manufacturing. Regulatory pathways for plant and product registration aredeéihed,
with regional harmonization mechanisms such as the ECOWAS Joint Assessment Procedure
(JAP) and WHO Prequalificatidrogramme facilitating broader market access.

9 Technical ViabilityThe facility will adopt Good Manufacturing Practices (GMP) and meet
international standards. The conceptual design, workflow layout, and equipment planning
reflect global benchmarks, ensuring operational efficiency and product quality.

9 Economic EvaluationThe plant will contribute significantly to local employment, technology
transfer, and GDP growth. The economic assessment includes a review of demand drivers,
healthcare expenditure trends, and trade policies in Ghana and 15 West African countries.

1 Financial FeasibilityFinancial modelling over a 4@ar horizon indicates positive net
present value (NPV), internal rate of return (IRR), and debt service coverage ratio (DSCR)
under various capital structure scenarios. Sensitivity analyses suggest that optimized CAPEX
and reduced O&M costs further enhance project viability.

1 Sustainability Considerationsthe plant will comply with environmental regulations,
incorporate waste management systems, and integrate sustainable practices throughout
operations.

1 Risk AssessmenKey risks include supply chain disruptions, regulatory delays, and market
competition. Mitigation strategies, including stakeholder engagement and diversified
financing, are outlined.

9 Stakeholder Engagementhe study proposes a stakeholder communication and
engagement plan involving regulatory bodies, healthcare institutions, suppliers, and
investors to ensure project success.



This comprehensive feasibility study equips Quintex Pharma and its prospective partners with a
robust foundation for informed investment decisions and effective project execution. The analysis
confirms the financial viability of the initiative, while alsnderscoring its strategic and economic
rationale. Establishing local injectable manufacturing capabilities in Ghana not only aligns with

regional development goals but also positions the country as a pivotal entry point into the broader
West African pharmaceutical market.
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1.1 Context and Background

Quintex Pharma Ltd., a recently established private limiiggallity company based in Ghana, West

Africa, is poised to become a leading manufacturer of both generic and branded medications. With a
mission to address significant unmet medical needs locallyragionally in West Africa, and

internationally, Quinte t KI NXYI LX Fya G2 €1 dzyOK LINRBRdAzOGA2Yy 2 LIS
positioning itself as a key player in the regional pharmaceutical sector.

In pursuit of this vision, Quintex Pharma engatjgée consultancy firms namely IQVBMPC
International Health Consultants (AMPE) (PwClo develop a comprehensive feasibility study for
the construction and operation of a biopharmaceutical injectable plant in Ghana. This project,
envisioned as a joint venture with an international partner, seeks to leverage global expertise and
resources teestablish a sterile injectables facility compliant with international standards, such as
Good Manufacturing Préices (GMP) and advanced cleanroom classifications.

The feasibility study, conducted by a consortium of specialized consulting firms, brings together:
1 IQVIAC Market study, pricing, and market strategy
1 AMPC; Technicalnfrastructure development and regulatory guidance
1 PwCc Financial modelling

This multidisciplinary approach ensures that all criticsglects of the project, from financial viability
to regulatory compliance, are thoroughly assessed.

¢CKS AYAUAFGA@GS fAdya ogAGK GKS D2@SNYyYSyld 2F DKI
YIydzZFl OGdzNAyYy 3 aSO0G2NXP ¢ KNRdAAK K SPoiat nguadtrdali NBE 2 F ¢ N
CNF YAF2NXYIGAZ2Y tflysS DKIYLF | AY@manif&turih@hol2 The8 | TNA Ol
strategy, supported by the Jobs and Economic Transformation (JET) Project in partnership with the

UK Foreign and Commonwealth Development Office (FCDQ), seeks to attract investments into

strategic anchor industriesatalysenew grawth poles, and significantly boost job creation.

By fostering strategic partnerships between Ghanaian and multinational companies, the Government
intends to reduce the country's heavy reliance on imported pharmaceutical prodactsently

estimated at 70% and enhance local production capabilities. Theparship between Quintex

Pharma andhe consultantgepresents a significant step towards realizing this national vision,
AUNBY3IAGKSYAYy3 DKIFYylFQa LKFNYFOSdziAOlIt fIFyRaOl LIS=
development.



Through this assignmerthe consultancy firmsommitted to delivering a detailed, actionable
feasibility study that will guide Quintex Pharma in making informed, strategic decisions for the
successful development of the biopharmaceutical injectable plant.

1.2 Project Objectives

The primary objective of this feasibility study is to conduct a comprehensive assessment of the
economic, technical, and operational viability of establishing a biopharmaceutical injectable
manufacturing facility. This facility will be developed underiatjeenture partnership with an
internationally recognized pharmaceutical firm, leveraging their expertise, technology, and market
access. The study will evaluate key factors such as capital investment requirements, production
costs, regulatory complianceupply chain logistics, and projected financial returns to determine the
longterm sustainability of the project.

¢KAa adGdzRe aSNBSa Fa | ONARGAOIE TF2dzyRFGAz2y F2NJ
stakeholders including investors, regulatory bodies, and joint venture partnerave a clear
understanding of the risks, opportunities, and strategic dféa involved. The analysis will cover:
1 Market Demand & Commercial Viability Assessment of global and regional demand for
injectable biopharmaceuticals, competitive landscape, and pricing strategies.
9 Technical & Operational FeasibilityEvaluation of manufacturing technologies, facility
design, production capacity, and compliance with Good Manufacturing Practices (GMP).
1 Financial & Economic Analysidetailed cosbenefit analysis, projected revenue streams,
return on investment (ROI), and breaken timelines.
1 Regulatory & Compliance Requirement€Examination of licensing, quality standards (e.g.,
FDA, EMA), and local regulatory approvals.
1 Risk Assessment & Mitigation Strategieddentification of potential challenges (e.g., supply
chain disruptions, market fluctuations) and contingency plans.

1.3 Scope of Works

The consultancy conducted a detailed feasibility study for the establishment of a biopharmaceutical
injectable plant in Ghana, with potential expansion considerations for the ECOWAS region. The study
focused on a predetermined list of products while allogvfor the inclusion of additional
biopharmaceutical products in projections. Key components of the study included:

1. Market Survey & Analysig A thorough assessment of market gaps, including addressable
demand, competitive landscape, and commercial opportunities, culminating in draft and final
reports.

2. Market Entry Strategy Development of a framework and detailed strategy for entering the
regional and international pharmaceutical market.

3. Pricing Strategy, Creation of a pricing model to ensure competitive and sustainable product
positioning.

4. Technical Feasibilitg Evaluation of plant design, regulatory compliance (e.g., sterile
injectables manufacturing), and production capabilities, supported by inception and draft
reports.

5. Regulatory Access Analysis of legal and institutional requirements, including gap
assessments and compliance reports to meet international standards (e.g., US FDA, EU GMP).

6. FinancialModelling ¢ Development of revenue and cost projections, includiney&ar
financial forecasts (income statements, cash flows, and balance sheets).



7. Economic Evaluatiog Assessment of social and economic impacts, with draft and final
NBLZ2NIa KAIKEAIKGAYT GKS LINRP2SOG Q& ONRIF RSNJI 6¢
8. Risk Assessment & Mitigatioq Identification of potential risks (e.g., supply chain, regulatory
hurdles) and strategies to address them.
9. Sustainability & Environmental Consideratiormg=ramework and report on environmental
compliance and sustainable practices.
10. Stakeholder Engagement & CommunicatiqrA structured plan to engage stakeholders and
a marketing strategy to support project rollout.
11. Management Capabilitieg Assessment of organizational structure, staff competencies, and
legal requirements for operational readiness.

Disdaimer: Thisreport isa campilation of differert reports. For further detailsand understanding
please refe to the individualreport.



2 Market Survey and Analysis 2 Market Survey and Analy

2 Market Survey and Analysis

2.1 Overview of the Ghana pharmaceutical market

DKI Yyl Qa LIKINYIFOSdziA Ot YI NJ SSaharadAfrea/Biveelly G KS Y2 ai
increasing healthcare needs, a growing population, and government initiatives to enhance

healthcare access and promote local manufacturing.

DKI Yyl Qa LIKINYIFOSdziA Ol f -drivemNvith dpprokineteyA7gtaof £ F NASE & A Y
pharmaceutical products sourced from international suppliers. The market is dominated by around

20 major importers. Generic medicines account for over 90% of total maheze, while

patented/originator drugs make up the remainder. Additionally, prescription medicines constitute

an estimated 74.8% of market value, with over the counter (OTC) medicines representing 25.2%.

2.1.1Ghana pharmaceutical import market estimation

Estimating the market size has been challenging due to the lack of published data. Using import
data, IQVIA estimates the pharmaceutical Ghana import market at around $438 million in 2024 using
good landing prices. This market has been growing with amastd compound annual growth rate
(CAGR) of approximately 3% since 2020.

IQVIA forecast the pharmaceutical import market to rise to $517 million in 2028 with an estimated
compound annual growth rate (CAGR) of 4.2%. This healthy growth rate will be driven mainly by
increased volume consumption within the generic medicinessaakor as there are still risks that
innovative pharmaceuticals will remain too expensive for majority of the population. The expansion
of the universal healthcare coverage across Ghana, and Government investment into the country's
healthcare sector will bthe main factors leading to the pharmaceutical market growth although
costcontainment measures aimed at limiting government expenditure will weigh on growth a little.
In addition, domestic generic market is likely to contribute to the market growth icthg term

with Governments efforts to boost the sector.
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2 Market Survey and Analysis

2 Market Survey and Analysis

Figure2.1 Pharmaceutical import market outlook, Ghana, 20:2028F

Pharmaceutical Import Market Outlook, Ghana, 2020-2028F
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Based on discussions with local importers/distributors, a magrlof 2530% is applied on the
landing price to cover their overhead costs, distribution cost and profit. By Applying this average
mark-up of 27%, IQVIA estimate the import market at $557 omilit distributor prices.

2.1.2Ghana total pharmaceutical market estimation
Considering that import market account for around 70% of the total market, IQVIA estimate the
overall pharmaceutical market in Ghana at $795 million in 2024.

IQVIA estimates seems to be aligned with the various reports that have attempted to size the Ghana
pharmaceutical market. According to the 2022 Healthcare Sector Report by the Ghana Investment
Promotion Center (GIPC), the market was valued at $590 miitlid818 but declined to $440 million

in 2021, with a projected recovery to $490 million by 2024. Similarly, the 2024 Ghana
Pharmaceuticals Report by Fitch BMI valued the market at $595 million as of 2023. Meanwhile, an
internal estimate from the Pharmaceaal Importers and Wholesalers Association (PIWA) placed the
market at $760 million in 2023. According to Fitch BMI, it is expected that sales would reach a
compound annual growth rate (CAGR) of 10.0% by 2028. This growth in medicine sales is expected
to be driven mainly by increased volume consumption within the generic medicinesesidr.

2.1.3Market governanceand key stakeholders

The pharmaceutical sector consists of key stakeholders, including local manufacturers, multinational
pharmaceutical companies, importers, regulatory bodies, research and development institutions,
distributors, wholesalers, and retailers.

Governance of the pharmaceutical sector in Ghana is structured around policies, regulations, and
institutions that oversee the development, manufacturing, importation, distribution, and use of
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medicines. Key regulatory and oversight bodies include the Ministry of Health (MOH), the Food and
Drugs Authority (FDA), the Pharmacy Council, the Ghana Standards Authority, and the Health
Facilities Regulatory Agency (HeFRA). These institutions pléiga ooie in ensuring the quality,

safety, and accessibility of pharmaceutical products in the country.

The pharmaceutical associations and professional bodies also play a crucial role in shaping the
pharmaceutical industry by ensuring compliance, professional development, advocacy and industry
growth. Key associations and bodies include Pharmaceuticaltypo€i@hana (PSGH), Ghana

National Chamber of Pharmacy (GNCoP), Pharmaceutical Importers and Wholesalers Association
(PIWA), Pharmaceutical Manufacturers Association of Ghana (PMAG)}s&ielPharmaceutical
Manufacturers Association of Ghana (SSPMAspdation of Representatives of Ethical Industry

(AREPI), Community Practice Pharmacists Association (CPPA), Government Hospital Pharmacists
Association (GHOSPA), Pharmacists in Regulatory Affairs, Sales and Marketing Association (PRASMA),
Lady PharmacistAssociation of Ghana and Over the Counter Medicine Sellers (OTCMS)

2.2 Localmanufacturingindustry in Ghana

Ghana has an established local pharmaceutical manufacturing industry that plays a crucial role in the
O2dzy i NEQa KSIfGKOINBS aeaidsSy FyR SO2y2Yeé o6& LINERGJ
improving access affordable healthcare as well as reducing depeesdn imports.

The local manufacturers account for 30% of the total pharmaceutical market share. While local
manufacturers produce both OTCs and prescription medications, it is estimated that OTCs account
for about 70% of their total sales, while 30% accounts for pretson medications.

The local manufacturing companies are categorized into three (3);-soaé#, medium and large
scale companies. Currently, Ghana has about 19 licensed medium to large local pharmaceutical
manufacturers registered with FDA. There are also about1BIDsm#l scale manufacturing
companies in the country.

2.2.1Keyplayersand products in the local manufacturing industry

Some of the key players in the local manufacturing industry include Ernest Chemist Itd, Kinapharma
Itd, Danadams, M&G Pharmaceuticals, DAS Pharma, LaGray Chemical company, Entrance
Pharmaceuticals, Pharmanova and Letap pharmaceuticalsltist of the local pharmaceutical
manufacturing companies especially the medium and lescge companies are primarily located in

the urban centers and industrial zones, with a significant concentration in the Greater Accra region
of Ghana, particularly iand around the capital city Accra. Other regions such as Ashanti, Eastern
and Western region also host pharmaceutical manufacturing facilities.

The key products manufactured by the local manufacturing companies include antimalarials,
antibiotics, antifungals, analgesics and @nflammatory, antihypertensives, antacids, cough and

cold preparations, hematinics, multivitamins and topical medicatidfurthermore, the main

product categories produced include syrups, suspensions, capsules, tablets, large volume infusion,
small volume infusion, eyedrops, eardrops.
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2.2.2Business perating models
Local pharmaceutical companies in Ghana operate under several distinct business models depending
on their scale, market strategy and regulatory compliance. The various models include:

1. Contract Manufacturing Where companies produce pharmaceutical products on behalf of
other firms. This helps smaller manufacturers to optimize their production capacity without
investing heavily in Research and Development (R&D) and marketing. Some examples of
companies employg this model include Ernest Chemist and LaGray Chemical Company Itd.

2. Full manufacturing where companies manufacture their own branded generic medicines.
They usually handle the full cycle from production to distribution.

Examples of such companies include Entrance pharmaceuticals, Ernest Chemist and
Pharmanova.

3. Importation and repackagingwhere companies import sedinished products and
repackage them for the local market. This model has a lower capital investment compared to
full manufacturing. Some examples of companies include Kinapharma, Letap
pharmaceuticals Itd.

4. PublicPrivate partnershifs: where companies partner with government agencies or donors
to produce essential medicines for public health programs. These partnerships help ensure
availability and affordability of medicines.

5. Specialty Manufacturingwhere companies focus their production on specific therapeutic
areas like antimalarials, herbal medicine.

Some examples include: Taabea Company Ltd, Phytotec Ltd

2.2.3Fundingmechanisms utilized by local pharmaceutical manufacturers.

Securing sufficient funding is crucial for the growth and sustainability of local pharmaceutical
manufacturing in Ghana. Funding supports key areas such as infrastructure development, raw
material procurement, research and development, regulatory compéiaand workforce training.
Local pharmaceutical manufacturers in Ghana obtain capital from various sources, including:

1 Internal revenue and retained earningsnost of the established pharmaceutical
manufacturing companies reinvest their profits into business expansion and infrastructure
improvements. It is worth noting that some of the local pharmaceutical manufacturing
companies in Ghana started as importargl distributors and were able to leverage on that
capital in addition to other sources to go into local manufacturing.

1 Bank loans and credit facilitiescompanies secure loans from commercial banks and
development finance institutions. However, these loans usually have high interest rates and
require collateral.

1 Government support and funding programghe government provides various forms of
support and funding to strengthen the local pharmaceutical manufacturing industry
including funding programs and policy frameworks aimed at boosting domestic production.

9 Private equity and venture capitalSome local pharmaceutical manufacturing companies
have attracted investment from private equity firms and venture capitalists, particularly the
manufacturing companies with innovative business models or export potential.

1 Publicprivate partnership (PPP)The government has entered into PPPs with local
pharmaceutical manufacturing companies to produce essential medicines for public health
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programs. These partnerships usually include funding from international development
partners.

2.2.4Policyprovisions and incentives enabling local manufacturing.

The government has implemented some key policies to support the local pharmaceutical
manufacturing industry, aiming at enhancing capacity, ensurinegsaéfitiency and improving access
to affordable medicines. These key policy provisions include:

1

Import restrictions Local manufacturers benefit from a regulation that bans the import of

certain generic essential medicines that can be manufactured in sufficient quantities in

Ghana. This policy restricts the importation of specific finigmediucts, allowing only the

import of raw materials for local manufacturing. The ban covers 142 products.

Tax exemptionsThe government has introduced tax exemptions to reduce production costs

for local manufacturers. Notably raw materials used in local pharmaceutical manufacturing

are exempt from Value Added Tax (VAT) as per LI 2255 (2017)

Framework contracting (FCFramework contracting is in use for procurement by the

Ministry of Health; this system allows the bulk procurement of selected mediginesa

competitive tendering processat a controlled price from local manufacturers.

Public procurement preferencesThis policy is designed to promote local participation in

public procurement. It is embedded within the Public Procurement Act, 2003 (Act 663) as

amended with Act 914 (2016). Some key features of this policy include:

3 Preferential treatment for local companies especially SMEs in procurement
opportunities

3 In competitive bidding, local suppliers and manufacturers may receive a margin of
preference (up to 15% price advantage on goods and services) over foreign lgjdders
meaning that when evaluating bids, a local company can offer a price that is up to 15%
higher than that of a foreign competitor and still be considered for the contract award

2.2.5Factors impacting demand for locally manufactured products
The demand for locally manufactured pharmaceutical products in Ghana is influenced by several
factors, including:

1

Price and affordability Many consumers opt for cheaper generic drugs especially for over
the-counter medications. Lower prices for local products drive higher demand especially
among low and middikincome consumers. Locally manufactured products are more often
affordable thanmnported alternatives due to lower production and transportation costs.
Quality and EfficacyPerception of quality tends to influence consumer choices especially
when it comes to prescription products. Local products are more often perceived to have
lower quality than their imported counterparts.

Government local content policiesGovernment policies that promote the use of locally
manufactured products, such as preferential procurement for public health institutions, can
increase demand.

Consumer Preferences and Trugistablished local brands with a strong reputation for

quality and reliability usually enjoy relatively higher demand. Furthermore, some consumers
may prefer locally made products due to a sense of national pride or trust in local industries.
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2.2.6Key Trends in the pharmaceutical industry

The pharmaceutical sector in Ghana is evolving rapidly, driven by regulatory reforms, local
manufacturing growth, and digital health innovations. Some key trends include:

2.2.6.1Pharmaceutical Industry as a strategic sector
The government has recognized the sector as a key focus for industrial development and is
consistently providing targeted support. Some key examples include:

1 Development of a pharmaceutical manufacturing policy

3 The vision of this policy is to establish Ghana as the pharmaceutical manufacturing hub
within West Africa. The specific objectives include:

3 Production of a sustainable supply of affordable, quality essential medicines and
biological products (including vaccines)

3 Diversification of the pharmaceutical sector by promoting high end pharmaceutical
products manufacturing and enhance the production of plant medicines, herbal
preparations and nutraceuticals.

3 To promote investment in industries that manufacture critical inputs for pharmaceutical
manufacturing such as Active Pharmaceutical Ingredients (API), raw material packaging
materials etc.

3 Attract foreign investment into the pharmaceutical value chain.

1 A specialized Pharma Unit has been established at the Ministry of Trade and Industry to
address issues pertaining to the industry.
1 A feasibility study is being facilitated regarding local production of Active Pharmaceutical

Ingredients (API)

2.2.6.2Regulatory strengthening and WHO compliance
Ghana has one of the most robust regulatory systems on the continent, with a continued
commitment to strengthening the FDA to meet the evolving regulatory demands and innovations in
the biopharmaceutical and healthcare sectors. Some of these efforts &clud
1 Developing and implementing regulatory documents to facilitate effective regulation of local
vaccinemanufacturing in the areas of Research (Clinical Trials) and Manufacturing
(Regulatory Inspection (GMP), Lab testing (QC),
Registration or Marketing Authorization (MA), Lot Release (LR) and/Rdstt Surveillance
dal/ FTYR *#[0d ¢KS 9! KIFI& LINRPOARSR ep a (261 NR:
1 WHO maturity level 3 regulator (MoU with other African ML 3 regulators, signed recently to
promote regulatory harmonizatiorg key benefit for local manufacturers seeking to export
within the region. Efforts are underway to attain Maturity Level 4 (ML¥9,Highest WHO
classification for regulatory authorities
1 3060 test parameters accredited under one roof, making it the largest lab in Africa that has
been prequalified by WHO.

2.2.6.3Vaccinemanufacturing

Ghana has made significant strides in vaccine manufacturing in response to the T3pamdemic
and the broader need for vaccine sslifficiency.
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1 A 10year road map with strategies for the development of vaccine manufacturing plants,
strengthening of R&D and the FDA have been developed.

1 A National Vaccine Institute has been set up with a mandate to coordinate and facilitate the
local manufacturing ecosystem across the entire value chain.

1 PharmaVax Ghana programme is being implemented by GIZ Ghana in collaboration with the
pharma industry to strengthen the ecosystem for the local manufacturing of vaccines and
YSRAOAYSad ¢KSNB A& -financadbydhe EA ahgGeBnBBMZo 0 YA f £ A

2.2.6.4African Continental FreEradeArea (AfCFTA) Opportunities

AfCFTA is a continental agreement aimed at creating a single market for goods and services across
54 African countries. It aims to boost intédrican trade by reducing tariffs, eliminating trade

barriers, and harmonizing trade policies. One of the foumniy sectors of AfCFTA is

pharmaceuticals.

1 Ghana was one of the first countries to ratify the agreement and hosts the AfCFTA
Secretariat in Accra, giving it a strategic advantage.

1 Additionally, AfCFTA launched its Guided Trade Initiative (GTI) in 2022, for which Ghana was
part of the eight countries (Cameroon, Egypt, Ghana, Kenya, Mauritius, Rwanda, Tanzania
and Tunisia) selected to provisionally start trading goods under AfCFiilobnasis to fine
tune the operational, institutional, legal and trade policy aspects of AfCFTA. Following the
success of the pilot, AfCFTA announced in 2024 that an additional 24 countries will be
covered by the GTI and start preferential trade undeCRATA

2.2.6.5PublicPrivate Partnerships (PPP)

Publieprivate partnerships (PPPs) are playing a significant role in advancing Ghana's pharmaceutical
sector, enhancing healthcare delivery, and improving access to quality medicines. These
collaborations between government entities and private organizegibave addressed various
challenges, from local drug production to combating counterfeit medications.

2.2.6.6Pharmaparkinitiative

Ghana is actively pursuing the establishment of a pharmaceutical manufacturing hub, commonly
referred to as the "Pharma Park," to bolster local drug production and reduce reliance on imports.
This initiative aims to position Ghana as a leading pharmaadyioducer in Su$aharan Africa

2.2.6.7National Electronic Pharmacy Platform (NEPP)

Launched in 2023, the National Electronic Pharmacy Platform (NEPP) implemented by the Pharmacy
Council sets standards fosgharmacy services. Currently, pharmacies can choose to enrol

voluntarily, but from 2025, participation will become mandatory fortbpublic and private sector
facilities. Once fully implemented, NEPP is expected to enhance the availability of accurate data on
medicine consumption.

2.3 Biopharmaceuticalnjectable market

2.3.1Marketoverview

Based on import data analysis, discussion with local importers/distributors and benchmark countries
analysis, IQVIA estimate the injectable market in Ghana to account for about 15% to 20% of the total
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2 Market Survey and Analysis

2 Market Survey and Analysis

pharmaceutical market ($119 to $159 million in 2024). The market historical growth is estimated at
around 10% CAGR and is expected to grow at arourklb¥ CAGR in the next 5 years.

It is estimated that 70% of injectable pharmaceuticals is imported and 30% locally manufactured.
Large volume parenteral accounts for 90% to 95% of the locally manufactured products while small
volume parenteral represent the remaining 5% to 10%.

Major injectable categories imported in Ghana are antibiotics, anticoagulants, contraceptives,
antiparasitics, oncologics and vaccines accounting all together for almost 70% of the injectable
imported market.

Table2.1 Top 10 therapy areas in injectable import market by value

Therapy area Value
Vaccines 55%
SystemidAntibacterials 11%
Contraceptives 7%
Anti-Parasitics Incl. AnMalarials 5%
Oncologics 4%
Anti-Coagulants 4%
Anti-Ulcerants 3%
NornNarcotic Analgesics 3%
Insulins & Analogs 1%
Narcotic Analgesics 1%

SourcePrimary research, IQVéhalysis

2.3.2Key importers of biopharmaceutical injectables

Fifteen (15) importers account for 80% of injectable pharmaceutical imports in value in Ghana.
Roche dominate the injectable import market mainly driven by its{pigted oncology portfolio.
Ministry of Health is the 3rd importer. Private importers aramdpnated by Ernest Chemist followed
by Worldwide Healthcare and Osons Chemist.
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Figure2.2 Top 15 importers of injectable pharmaceuticals in Ghanavayue

Roche Products Ghana Limited
Ernest Chemists Limited
Ministry Of Health

UNFPA Ghana

Worldwide Healthcare Limited
Osons Chemist Limited

USAID

OA J Pharmaceuticals Limited
East Cantonments Pharmacy Limited
Pharmanova Limited

Habmay Pharmacy Limited
Eskay Therapeutics Limited
Gokals Laborex Limited

Renie Chemist Limited

M G Pharmaceuticals Limited

SourcePrimary research, IQVIA analysis

2.3.3Market split ofbiopharmaceuticainjectables by sector
Based on discussion with local importers/distributors, the public sector contributes up to 65% of the
injectable market sales while private sector account for the remaining 35% market share.

Figure2.3 Biopharmaceutical injectable market split by sector

100%
7
CMS Tender Public Hospitals Private Hospitals  Faith Based Hospitals Wholesalers Total Injectable Market
(Individual & Retailers

procurement)

Source: Primary research, IQVIA analysis
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Free on board (FOB) prices of injectable pharmaceutical have been stable in the last 5 years however
distributors prices have been increasing mainly due to the depreciation of the currency. Price
increases have reached up to 20% for some molecules asqariinporters/distributors.

2.4 Localinjectable manufacturing in Ghana

Based on the list of licensed local pharmaceutical manufacturing facilities published by the Ghana
FDA and discussion with local market experts, there are 4 players who manufacture injectables in
Ghana: Atlantic Lifesciences Limited, Sanbao (GH) Pharnwdstimited, Intravenous Infusions

PLC and Prolife Infusions Limited. While Sanbao Pharmaceuticals Limited, Intravenous Infusions PLC
and Prolife Infusions Limited have only large volume parenteral manufacturing capabilities, Atlantic
Lifesciences Limitehas both large and small volume parenteral manufacturing lines.

Current small volume parenteral molecules registered by Atlantic Lifesciences Limited in Ghana
include:

Morphine Sulfate
Furosemide

Pethidine Hydrochloride
Adrenaline

Gentamicin

Hyoscine Butylbromide
Fentanyl

Oxytocin

Tramadol

=

=4 =4 -4 -4 a8 8 -8 -2

Themanufacturing unit of the Korl8u Teaching Hospital manufactures quite small amounts of
small volume and large volume injectables mostly for management of their patients.
1 Potassium chloride injection
Caffeine citrate injection
Sodium bicarbonate injection
3% Hypertonic saline infusion
1/5 normal saline infusion

= =4 —a A
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3 Regulatory Landscape

3.1 Introduction

There are multiple government agencies involved in the regulation of different aspects of the
pharmaceutical sector. These agencies include the Ministry of Health, Food and Drugs Authority
(FDA), Pharmacy Council, Ghana Standards Authority, Environmenteadtidn Authority and

Ghana Revenue Authoritilowever, the primary body responsible for defining and implementing
drug policies and monitoring the pharmaceutical sector performance parameters is the Food and
Drugs Authority (FDAThe FDA is responsible for ensuring the safety, quality, and efficacy of
medicines, medical devices, and other health products.

As medicines regulator, the FDA plays a critical role in ensuring the safety, quality, and efficacy of
pharmaceuticals. It oversees the licensindoafll manufacturers and warehouses, the registration of
medicines for distribution, the issuance of import and export permits, the regulation of clinical trials,
and the approval of marketing materials for both prescription and dgkiercounter (OTC)

medidnes. Additionally, it enforces compliance with Good Manufacturing Practices (GMP) and
conducts rigorous posgnarket surveillance and pharmacovigilance.

Ghana boasts one of the most robust and efficient regulatory systems in Africa. In 2020, the Ghana

FDA became the second African National Regulatory Authority (NRA) to be recognized by the WHO

as operating at Maturity Level (ML) 3 under the Global BenckimgiToot both for medicines and

nonLINE RdzOA Yy 3 @ OOAYSad ¢ KA A -fb&ianng ghtl intdgeatéd A A Ay A TA S A
NB 3 dzf I (i 2 BBildirg dréthis achidement, the Ghana FDA is actively working towards

obtaining ML3 status for vaccine manufacturing, a crucial step in supporting companies looking to

produce vaccines in Ghana. Furthermore, efforts are underway to attain Maturity 4 ¢vil4), the

highest WHO classification for regulatory authorities. The FDA benefits from support from the

9dzNB LISIHY ! YyA2Y YR KF&a | O2ftlFo02NFdAz2y FF3ANBSYSy
which has already achieved ML4 status.

3.2 Process foregisteringa new plant.

Registering a new pharmaceutical manufacturing plant in Ghana involves several steps and
compliance with regulations set by key regulatory bodies, including the FDA and other relevant
agencies. The diagram below illustrates the various processes per thglielins.
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Figure3.1 Licencing process for a new plant
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Source: Ghana Food and Drugs Authority (FDA)

Box3.1 Key insights

w Key bodies involved in the entire licensing process of a pharmaceutical manufacturing plant includes, Food and Drug(BDw#prinvironmental Protection Agency (EPA)
DKI Yyl wS@SydzS ! dziK2NARGe&>X wSIAAGNI NI DSYSNIfQa RSLINIYSyido

w Site plans and drawings need to be submitted and approved by FDA before commencing the building of the manufacturing plant

w Key documents to be submitted as part of the initial application for a license includes; application letter, applicatigorémfof business name registered, credentials of
pharmacist, site master file, EPA permit (where applicable), location plhprawf of payment

® PLILX AOFGA2y FSS F2NJ NSIAAGSNRAY3 | ySg LXIyd Ada DK pIXnnndnnz

w Entire process of licensing a pharmaceutical manufacturing pdéoets at least between 1 and 2 years.

SourceiQVIA
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3.3 Regulatory review pathway foregistration of products

Figure3.2 Regulatory review pathway
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SourceGhana Food and Drugs Authority (FDA)
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3.4 Process for registering pharmaceutical products
The registration of pharmaceutical products in Ghana is a critical regulatory process overseen by the FDA. It ensumesdichat whether locally
manufactured or imported meet safety, quality, and efficacy standards before made available to the publ

Figure3.3 Registration process for pharmaceutical products

v

A

Drug Registrat

Applica Validation Phase Evaluation Phase
Manufacturer -
e Application|subm|sAse®@assment Resulti lication |mov tmszﬁggﬁ:;?iogf Testing samples
' and -Pvel uat o> and Paymen PPt 00 Y & . I nspectio of
) ) review committe saf,efff i cac and :
assessmen application feds . manufacturijng f
qual ity
Deci sion Phase Eval uation Phase

Compl ete applicatifon

Approval letter |and cef tsSiefhidc 2 & oonime | i Convene prpduc
registration issTe apptld caapnptl i clant evatuation [ registration me
recommendat/i ons
SourceGhana Food and Drugs Authority (FDA)
Box3.2 Key insights
w FDA follows an agile registration process in the country; the products required for public health program receive ptigrigpjproval process.
w Validation Phase: Applicant shall submit a common technical document (CTD), the application is served on first conie dinttdsathe product meets the classification

criteria for expedited review process.
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w Evaluation Phase: The site inspection is carried out by Inspection Committee while the scientific assessment is rgspbtesthitiical staff (26 reviewers comprising 25
pharmacists and 1 scientist) and Drug Registration Committee who are assigeeiete the quality, safety, and clinical documentation.

w Decision Phase: The approval is dependent on sample analysis and inspection of the manufacturing facility, which is topdtaitetiwith the scientific review to provide
faster approvals and market authorization. Once FDA provides the approweettificate of registration is provided to applicant.

SourcelQVIA

3.5WHO prequalification Medicines Programme

WHO prequalification of medicines is a service provided by WHO to assess the quality, safety and efficacy of pnedicitsllt ensures that medicines
supplied by procurement agencies meet global standards for quality, safety, and efficacy. It allows local manufactungpet foo international tenders
from UN agencies like UNICEF, UNFPA, as well as the Glohd Fegpalification helps manufacturers access global markets and ensures their products
meet WHO Good Manufacturing Practices (GMP)
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Figure3.4 Process for verification review of WHO prequalified medicinal products.
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SourceGhana Food and Drugs Authority (FDA), World Health Organization (WHO)
3.6 Ecowas joint assessment proceduf@AP)

ECOWAS JAP is a collaborative initiative among 15 National regulatory agencies (NRAs) in West Africa

Upon approval notification by the WAHO, applicant has 2 years to apply to 15 ECOWAS Member states that will grant MAxv@thoheys.

46| Feasibility Studies Report

46| Feasibility Studies Report




3 Regulatory Landscape 3 Regulatory Landsca

Figure3.5 ECOWAS joint assessment procedure.
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4 Pricing and market access
landscape

4.1 Pricingmechanismin the market

Ghana is a free pricing market; the country has potentially one of the highest prices in the region.

The cost of medicine and their mauips across the distribution system are not regulated. On

average, certain retail drug prices in Ghana are four totfimes more than international reference

prices, and they have been going up over the past decade, which is costly to the system. The total

price builddzLd 2 F YSRAOAYS OFly 6S &adzY¥YFINAT SR & F2fftz2¢6a
tariffs and makups across the distribution chain.

Profit margins are kept high. The typical profit margins for manufacturers are in the range4ér 10
percent; wholesalers add another 20 percent; and average retail margins are20 percent.

Data suggests that in Ghana, taxes and tariffs contribute between 30% to 40% of theerrumbst

with markups representing anywhere between 50% and 200%. This means the manufacturing cost
for medicines is less than 10% of the actual price to the patieates and tariffs are calculated on

the dollar estimation of the imported pharmaceutical and converted into Cedis at an exchange rate
that is reviewed weekly. Additionally, the importer margs factor any inflationary pressures which
may affect his busirss. This further increases the product price at entry.

Table4.1 Price markups across supply chain

Channel Distributor Wholesaler Hospital/Retailer
Public ‘ 30-40%
10-35% 10-15%
Private ‘ 35-40%

Sourceprimary researchiQVIA

4.2 Governmentmechanism to control pricing

In 2018, the Government of Ghana made efforts to improve medicine pricing and access to essential
medicines by implementing policies related to VAT exemptions for selected imported

pharmaceutical products and a framework contracting (FC) which is a é¢eetirarocurement

process for bulk purchase and negotiated reduced prices ofdeghand essential medicines.
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A National Medicine Price Committee was established in 2019, with the mandate to supervise the
execution and monitoring of medicine prices in the country.

In 2022, the Ministry of Health (MOH) further launched a national pricing strategy for
pharmaceuticals and other technologies, with the aim of optimizing medicine prices as well as
ensuring a thriving private sector and sustainable National Health Insei&citeme (NHIS). The
strategy defines several mechanisms for lowering medicine prices in different market segment.

The strategy suggests a range of direct and indirect tools to influence prices in a market that has
been largely unregulated, except for the indirect effect of NHIS reimbursement prices. It
recommends external reference pricing to set ceiling prices ferad and innovative medicines,
while leaving room for negotiated agreements below these ceilings. Another recommendation is to
regulate markups along the supply chain. The goal of this regulation is to lower prices in the middle
of the market, where thee is strong competition among various generic versions of the same
molecules. The strategy also recommends reviewing and strengthening the public procurement
process, at central and regional level, as delays in procurement and contract management create
costs for suppliers that they need to consider when bidding. The only elements already implemented
are framework contracts for generic medicines and VAT exemptions to support the local
manufacturing industry.

4.3 Reimbursement
The reimbursement landscape in Ghana primarily revolves around the National Health Insurance
Scheme, private health insurance and emplelpased schemes.

4.3.1NationalHealth Insurance Scheme

The main public source of funding for medicines is the NHIS, which is financed through a National
Health Insurance Levy of 2.5% on goods and services, collected under the Value Added Tax (VAT).
NHIS also gets a share 2.5 percentage points of the Sociait$pend National Insurance Trust

(SSNIT) contributions from the formal sector. Additional funding comes from subscription and
renewal fees, premiums paid by informal sector subscribers and investment returns from National
Health Insurance Fund (NHIF).

Inclusion in the NHIS medicine list is mandatory for drug reimbursement in Ghana. NHIS covers 100%
of the reimbursement price with no annual cap. However, with medicines prices not being

regulated, actual average price of medicines in the market are wignify higher than the

reimbursement price and patient has to pay the difference-olipocket (OOP) causing affordability

as well as availability issues in Ghana.

4.3.2NHISMedicinesList

The NHIS Medicines List defines which medicines can be prescribed by which level of facilities and
how much NHIS reimburses for each medicine. It is developed by a multidisciplinary committee
comprising of medical doctors, pharmacists and a midwife whaglew the evidence for the
management of the health problems commonly seen at health facilities in Gi\edicines to be
included in the list are selected based on their efficacy, safety anekfiesttiveness assessment.



This list is updated each year and latest one (2023) includes 548 formulauigisonally, in almost

all cases, medicines would have to be on the Essential Medicines List to be considered for
reimbursements. Medicines are listed in their Generic or INN names and include the dosage form
and strength covered. NHIS list defines thiemgursement price for each molecule as well as the
level of prescribing (the lowest level of health care delivery at which a specific medicine can be
prescribed)

4.3.3EssentiaMedicines Lis(EML)

The EML is an official document that outlines the medicines considered essential for meeting the
healthcare needs of the population in Ghana. It serves as a guideline for procurement, supply, and
prescription of medicines within Ghana's healthcare system.

Selection of medicines are based on efficacy and safety evaluations obtained in controlled clinical
trials and epidemiological studies, and on the performance in general use in a variety of medical
settings. Furthermore, medicines considered are thosecatdid for the treatment of health

problems in the Standard Treatment Guidelines.

Not all medicines on the EML are reimbursed under the NHIS, however, almost every single drug
reimbursed is on the EML.

When several drugs are available for the same indication, only the drug and the pharmadeutical
that provides the more convenient benefit/risk ratio is selected. Additionally, when two or more
drugs are therapeutically equivalent, the selection is based on: level of evidencefavmstable
pharmacokinetic properties, lowest cost, economically convenient manufacturing if available in the
country, health workers experience, better stability at the available storage conditions.

The EML is to be updated every 2 years per policy, however the latest edition was published in 2017.
There are current ongoing efforts to update the EML.

4.3.4Standard Treatment Guidelines

Standard Treatment Guidelines (STGs) are systematically developed statements that assist
healthcare providers in deciding on appropriate treatments for specific clinical problems. They
usually reflect the consensus on the optimal treatment options withiirealth system and aim at
beneficially influencing prescribing behaviour at all levels of @&iF&s provide the tool for health

care providers to give quality standardized care at affordable cost. They are applicable to both public
and private facilitiesBoth STGs and EML are currently undergoing an upygldite latest versions

are from 2017
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4 .3.5Considerationgor inclusion in the STG, EML and NHIS list

Figure4.1 Inclusion into STG, EML and NHIS List
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4.3.6HealthTechnologyAssessment
Ghana is among the early adopters of Health Technology Assessment (HTApah&tan Africa.

The HTA Steering Committee was established in 2019, with support from WHO and the Norwegian

Institute of Public Health. HTA is currently being used as a taphiiqgenerate evidence,

RSGSNN¥AYS GKS O2dzy iNEQa LINK2NXGASAE FyR RSTAYS

-the HTA pathway allows for pharma to make submissions.

Figure4.2 Ghana HTA process
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Stakeholders

Implementation
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SourceThe first edition of Process Guidelines for Health Technasggssment (HTA) in Ghana

Box4.1 Key insights

The HTA process in Ghana is a stége mechanism, which details actions to be taken, the entities responsible for

these actions and the estimated timelines

w Step 1- Topic nomination: Stakeholders submit potential topics to the secretariat

w Step 2- Topic selection and Topic approval: The Technical Working Group (TWG) assesses proposed
based on topic selection criteria, thereafter the Steering Committee prioritizes and approves topics for assessm
w Step 3- Scoping and stakeholder engagement: The TWG defines the objectives and research question
the HTA based on the approved topic and conducts a stakeholder engagement

w Step 4- Assessment: The TWG analysis-gudup assembles the evidence base on which the health
technology is evaluated. TWG conducts analysis of the health technology

w Step 5 Appraisal: The TWG appraisal sgrbup critically evaluates the evidence collected analysed and
presented
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w Step 6- Deliberation and recommendation: The Steering Committee makes critical judgements on the
evidence presented and takes decisions
w Step 7- Communication & Appeals The Secretariat communicates the decision, they also review any

appeals from stakeholder
Step 8 Implementation: Secretariat may conduct implementation research

SourceiQVIA
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5 Procurement and distribution
landscape

5.1 Procurement process in thpharmaceuticalsector

The procurement process in Ghana varies between the public and private sectors, with the public
sector being more regulated and structured. The procurement of medicines in the public sector is
regulated by the Public Procurement Act, 2003 (Act 663), andeatkby the Public Procurement
(Amendment) Act, 2016 (Act 914). The Ministry of Health (MoH) oversees the centralized
procurement system

Figure5.1 Procurement process in the public and private sectors
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Box5.1 Key finding

w MOH/Ghana Health Servigetroduced the Medicines Procurement Framework Agreement in 2017 aime:
at ensuring the constant availability of essential medicines in all public health facilities across the country for qu
healthcare delivery. However due to limited stakeholder emyagnt, it is not fully implemented

w MOH Procurement Unit procures drugs for Central Medical Store (CMS) (public sector)

w Regional Medical Stores (RMS) can purchase drugs from private sector only if the CMS is out of stock
requested product which seem to be quite common

w A platform called GHANEPS was developed to facilitate public procurement

w Private Wholesalers procure directly from manufacturers and distribute to registered pharmacies, priva
clinics & hospitals

w Christian HealtiAssociation of Ghana (CHAG) runs a central warehouse in Accra, the Catholic Distribut

Centre (CDC) for the distribution of drugs

SourceiQVIA

5.1.1Tender process for public procurement of pharmaceutical products

The medicine tender process follows a structured and competitive framework aimed at promoting
transparency, fairness, and ceaffectiveness in pharmaceutical procurement. This process is

typically managed by public health institutions, including the Minisf Health (MoH), the Ghana

I SFfGK {SNBAOS 6DI {03 FYR 2GKSNJ NBf S@Fyid 3I32O3SNYY
medicine tender process.

Figure5.2 Public sector tendering process
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5.2 Distribution Landscape

5.2.1Public sector distribution

The public sector supply chain in Ghana is managed through a collaborative effort between the
Ministry of Health (MOH) Directorates of Pharmacy, Procurement, and Supply Chain, along with the
Ghana Health Service (GHS).

The diagram below illustrates the health commodity delivery system in the public sector of Ghana.

Figure5.3 Health commodity delivery system (public sector)
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r o
| Donor I-—')I Port |

l CMS
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-
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Source: Ghana: Estimating the Cost of Logisttbe illinistry of Health Supply System (Maggie-Rofiisselle et al)

Box5.2 Key Insights

() Commodities are purchased by Central Medical Stores (CMS) through both competitive international
procurement and local private sector procurement. There are two central medical stores that supply the public
sector; Temporal Central Medical stores (TCMf) the Imperial Health Services (IHS). The disease programs
(National Malaria Elimination Program (NMEP), National Tuberculosis Control Program (NTP), National AIDS ¢
Program (NACP) commodities from development partners like The Global Fund diedstippugh the IHS, while
other medicines procured are supplied through the TCMS.

® The regional medical stores (RMS) and tertiary/teaching hospitals procure commaodities from the centr:
medical stores (CMS)
() In the case of stockouts or limited access to medicines at the tertiary facilities, regional medical stores

service delivery points (SDP), they are permitted to purchase products directly from the private sector

Source: IQVIA
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5.2.2Private sector distribution

The supply and distribution network in Ghana is chaotic and fragmented, leading to little visibility
and multiple markups along the distribution chaiBelow is an illustration of the private sector
distribution.

Figure5.4 Distribution of pharmaceutical products in the private sector
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Box5.3 Key Insights

w 60 importers/wholesalers that import and sell to estp-shop wholesalers and about 166 national
wholesalers.
w ~80% of the medicines supplied through public sector are procured from local private

distributors/wholesalers.
Products also move from the private sector into the informal sector as small wholesalers use their import licens:
supply illegal drug sellers

SourceiQVIA
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5.2.3Keydistributorsin the pharmaceutical sector
While Ghana has multiple distributors, some of the leading players in the market are Ernest chemist, Osons chemistpGakalntdeECPL. The diagram

below shows details of these leading distributors.

Figure5.5 Some leading distributors in the pharmaceutical sector in Ghana.
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5.3 SWOTAnalysis

The table below provides the SWOT analysis for the pharmaceutical sector in Ghana

Strengths

Weaknesses

() Established Local Manufacturing Industry:
Ghana has about 19 licensed medium to large
pharmaceutical manufacturers and about 1080
smallscale companiegontributing 30% of the market
® Government Support and Incentives: Polici
such as import restrictions on essential medicines, ti
exemptions on raw materials, and a 15% price
preference for local manufacturers in public
procurement

() Regulatory Strength: Ghana FDA operates
WHO Maturity Level 3 and is working towards Level
making it one of the strongest regulatory agencies ir
Africa
() Growing Market Demand: Driven by
increasing healthcare needs, population growth, anc
focus on universal health coverage

() Potential for Regional Export: The African
Continental Free Trade Area (AfCFTA) and ECOWA
trade agreements present export opportunities for
local manufacturers. Ghana hosts the AfCFTA

Secretariat in Accra, giving it a strategic advantage
Opportunities

() Vaccine Manufacturing Initiatives: The
establishment of the National Vaccine Institute and
LI NI YSNAKALA 6AGK DL% |
vaccine production

() Growing Investment Interest: Opportunities
for private equity and foreign direct investment (FDI)
duetod 2 SNYYSyild AyOSyilaAgsS:
position in West Africa

() Increased Health Coverage & NHIS
Expansion: Strengthening the National Health
Insurance Scheme (NHIS) could drive demand for
essential medicines

Possibility for WHO qualification and GMP

certification

w

() Technology transfer and licensing
partnerships

Source: Secondary research, IQVIA analysis

Limited R&D and Innovation: The
sector lacks significant investment in research

w

and development, restricting innovation and
high-value pharmaceutical production

® Financing Constraints: High interest
rates on bank loans and limited access to
venture capital hinder expansion and
technological upgrades for manufacturer

() Pricing Challenges: High medicine
prices due to supply chain inefficiencies, high
mark-ups (50%200%), and the impact of
currency depreciation

() Dominance of foreign branded
generics: Pharmaceutical market that is
dominated by higkpriced branded generics fron
India
() Counterfeit Medicines and Parallel
imports: The presence of illegal and substanda
drugs in the market poses a undermines

legitimate businesses

Threats

() The economy of Ghana has been
unstable owing to external shocks and pre
existing vulnerabilities; recovery prospects are
modest¢ This could impact disposable income
and consequently purchasing power for
medicines

() The recent suspension of US foreign ¢
could pose public procurement rigkpotential
delays in payment from government contracts
Financial sustainability will continue to limit the
success of Ghana's National Health Insurance

Scheme, the main public payer for medicines



6.1 Forecast of 20 molecules in Ghana

6.1.10bjective

The objective of this section is to provide a comprehensive assessment of the molecules of interest
for Quintex Pharma in order to shortlist the t@® molecules based on their attractiveness in
benchmark countries and prioritize td) molecules based on their potential in Ghana.

6.1.2Forecast Methodology
IQVIA forecasting is driven by 3 key elements: estimation of total molecule volumes in standard
units, volume share of Quintex Pharma product and product pricing.

1. Estimation of total molecule volume in standard unit$he 2025 total molecule size in
Ghana was estimated using SU/Capita data from benchmark countries. The total molecule
volume has been projected using historical growth trend of each molecule in benchmark
countries. The projection was then adjusted consiag stabilization of volume in Ghana
market in the longer term.

2. Estimation of the achievable peak Market Share by molecu@VIA developed Quintex
Pharma peak share assumptions taking into account availability of local manufacturer in
Ghana impacting the potential order of entry. To develop realistic assumptions of the peak
share, IQVIA used benchmark countries analysisigai local manufacturer uptake for
target molecules in Egypt, Tunisia, and Algeria (analysis from benchmark countries showed
that local manufacturers dominate the market with over 80% share) as well as local
distributors willingness to source from locabnufacturers when available, collected during
discussion with local distributors in Ghana. Additionally, IQVIA applied an uptake curve to
reach the estimated peak share. This uptake curve was derived from the analysis of the
uptake of several new produciis multiple countries.

3. Estimation of Quintex Pharma price for each molecul@uintex Pharma price was estimated
based on average molecule distributor price reduced by 25% as distributor markup factor
based on PMR inputs. An additional discount of 5% to 10% was applied to provide Quintex
Pharma products a price advantage versusadngd molecules

The revenue that Quintex Pharma can achieve from each molecule was then calculated using price &
volume assumptions.

IQVIA created a base case scenario as well as an optimistic scenario assuming lesser competition
from local manufacturer and expected higher market share for Quintex Pharma.
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6.1.3Forecast Assumptions & Outputs by Molecule (First Top 10 Molecules)

6.1.3.1Enoxaparin Forecast

Table6.1 Forecast assumptiong Enoxaparin

Parameter

Assumption

Comments

Product launch year

2028

Market share % (MS)

Base case: 80% (20380% (2039)
Optimistic case: 80%

In Base case, assumed 80% MS by
2030 with reduction to 50% share
following the entry of an additional
local manufacturer in 2031

In Optimistic case, assumed 80% pe
share with no new local manufacture
entry in the market

No. of local players (including Quinte
Pharma)

2 (Base case)
1 (Optimistic case)

No local manufacturer available
currently. Quintex Pharma is
expected to be first local player in the
market

Uptake curve

Moderate 3 years

10% price discount vs imported

SU Price $4.42 . i
molecules to remain competitive
The price growth is assumed to align

) with the inflation rate, i.e., 8% until

Price growth 8% .
2030, and then reduce to 4% until th
end of the forecast period

SUfactor 2 Benchmark countries (average)

20001U: 9%

Strength Split

Source: IQVIA
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40001U: 66%
6000IU: 18%
8000IU: 7%
100001U: 0.04%

Benchmark countries (average)
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Table6.2 Volume (Total Market & QuinteXPharma) and Gross Sales (Quintex Pharma) Forecdst®xaparin

Time Period

Key

Components

Total Molecule Volume (S

Mn) 0.5

Estimated
Volume (SU 03 0.6 08 09 09 1.0 1.0 1.1 1.1 1.2 1.2 1.2
Mn)

(Base case)

Estimated

Sales ($Mn) 09 23 34 39 45 51 57 63 68 74 78 81

Potential Opportunity
for Quintex Pharma

Estimated
Volume (SU 0.3 0.6 0.8 0.9 1.0 1.1 1.3 1.4 1.5 1.6 1.8 1.9
Mn)

Estimated
Sales ($Mn)

< @
E2
go
oz
x .2
9 =
==
>

Qo

09 23 34 41 49 58 68 79 91 104 11.7 130

=
<]
o
2
=
>
2
£
o]
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o
O
8
=
=
9]
9]
5]
o

Source: IQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lower than those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lowerth@aprivate market. The

remaining 35% of the market is the private sector.

Overall, the average weighted price of drugs across all three markets is about 12% lower than private
market prices.
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Table6.3 Net Sales (Quintex Pharma) Forecasisnoxaparin

Time Period

Key

Components

Estimated
Net Sales
($Mn)

for Quintex Pharma
(Base case)

Estimated
Net Sales
($Mn)

(Optimistic case)

Potential Opportunity Potential Opportunity

for Quintex Pharma

Source: IQVIA

Table6.4 Quintex Pharma Volume Forecast by StrengtEnoxaparin

Time Period

Key

Components

2000 1U
(SU, Mn)

4000 1U
(
6000 1U
(

8000 IU
(SU, Mn)

Potential Opportunity for Quintex
Pharma (Base case) (by Strength)

10000 1U
(SU, Mn)

2000 1U
(SU, Mn)

4000 IU
(SU, Mn)

6000 IU
(SU, M

strength)

8000 IU
(SU, Mn)

Pharma (Optimistic case) (by

Potential Opportunity for Quintex
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Time Period

Key

Components

10000 1U

(SU, Mn) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Source: IQVIA

6.1.3.2Furosemide Forecast

Table6.5 Forecast Assumptiong Furosemide

Parameter Assumption Comments

Product launch year 2028

In Base case, assumed 30% peak M
as Quintex Pharma will be the 2nd
Market share % (MS) Base case: 30% local player

Optimistic case: 40% In Optimistic case, assumed 40% pe
share with equal market split

between the 2 local manufacturers

Quintex Pharma will be the 2nd local

No. of local players (including Quinte 2 (Base & Optimistic case) player as Atlantic Lifesciences is
Pharma) already locally manufacturing
Furosemide
Considering that Quintex Pharma wil
Uptake curve Moderate 5 years
be the 2nd to market
. 5% price discount to remain
SU Price $0.04 B
competitive
The price growth is assumed to align
. with the inflation rate, i.e., 8% until
Price growth 8% ]
2030, and then reduce to 4% until th
end of the forecast period
SU factor 10 Benchmark countries (average)
10mg: 0.3%
) 20mg: 88% .
Strength Split Benchmark countries (average)
40mg: 10%
250mg: 1%
SourceiQVIA
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Table6.6 Volume (Total Market & Quintex Pharma) and Gross Sales (Quintex Pharma) Forecasts
Furosemide

Time Period

Key

Components

Total Molecule Volume (S
Mn)

Estimated
Volume (SU
Mn)

)
0
@
3
(2]
@
@

©,

Estimated
Sales ($Mn)

2a
EE
2 a
5 <
a o
QX<
0§
S5
c O
9
DC_’Q

Estimated
Volume (SU
Mn)

Quintex Pharma
(Optimistic case)

Estimated
Sales ($Mn)

Potential Opportunity for

Source: IQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lowehan those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lower than the private market. The
remaining 35% of the market is the private sector.

Overall, the average weighted price of drugs across all three markets is about 12% lower than private
market prices.
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Table6.7 Net Sales (Quintex Pharma) ForecagtBurosemide

Time Period

Key

Components

Estimated
Net Sales 0.01
($Mn)

0.04 007 010 0.13 016 019 022 026 030 0.35 0.39

for Quintex Pharma
(Base case)

Estimated
Net Sales 0.02 0.05 009 0.14 018 021 025 030 035 040 046 0.52
($Mn)
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Potential Opportunity Potential Opportunity

Source: IQVIA

Table6.8 Quintex Pharma Volume Forecast by Strengthurosemide

Time Period

Key

Components

10mg (SU,
Mn)

20mg (SU,
Mn)

40mg (SU,
Mn)

(Base case)
(by Strength)

250mg (SU,
Mn)

10mg (SU,
Mn)
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Time Period

Key

Components

40mg (SU,
Mn)

250mg (SU,
Mn)

0.01 001 002 0.03 0.04 004 005 0.05 006 0.06 0.07

Source: IQVIA

6.1.3.30xytocin Forecast

Table6.9 Forecast Assumptiong Oxytocin

Parameter Assumption Comments

Product launch year 2028

In Base case, assumed 50% peak M
Even though, Quintex Pharma will be
the 2nd local player (currently,
Atlantic Lifesciences is facing
regulatory challenge and not able to
Base case: 50% o
Market share % (MS) o supply the market; this is assumed
Optimistic case: 80% .
to continue)

In Optimistic case, assumed 80% pe
share with Atlantic Lifesciences
withdrawing their product from the

market

Quintex Pharma will be the 2nd local

) . . o player as Atlantic Lifesciences is
No. of local players (including Quinte 2 (Base & Optimistic case) )
already locally manufacturing
Pharma) ) )
Oxytocin but facing regulatory

challenges

Considering that Quintex Pharma wil

Uptake curve Moderate 5 years
be the 2nd to market

Assumed a 25% markup factor and ¢
SU Price $0.56 5% price discount to remain
competitive

The price growth is assumed to align
with the inflation rate, i.e., 8% until
2030, and then reduce to 4% until thi
end of the forecast period

Price growth 8%
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Parameter Assumption Comments
SuU factor 1 Benchmark countries (average)
) 5IU: 35% .
Strength Split Benchmark countries (average)
10IU: 65%

Source: IQVIA

Table6.10Volume (Total Market & Quintex Pharma) and Gross Sales (Quintex Pharma) Foredasigocin

Tima Parind

Key

Total Molecule Volume (S
Mn)

Estimated
Volume (SU
Mn)

Estimated
Sales ($Mn)

2
=
>
2
£
o]
IS
o
O
8
=
=
9]
9]
5]
o

for Quintex Pharma (Base

Estimated
Volume (SU
Mn)

Estimated
Sales ($Mn)

Pharma (Optimistic case)

Potential Opportunity for Quinte»

SourceiQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lower than those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lower ttheprivate market. The

remaining 35% of the market is the private sector.

Overall, the average weighted price of drugs across all three markets is about 12% lower than private

market prices.
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Table6.11 Net Sales (Quintex Pharma) Forecas@xytocin

°
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E
T

Components

Estimated
Net Sales

(esed asegq)
eULIRYd X81uINd 10}
Aunuoddo [enuslod

Estimated
Net Sales

(eseo ansiwndo)
euweyd XaInd Joy
Alunuoddo enualod

Source: IQVIA

Table6.12 Quintex Pharma Volume Forecast by Strengt®xytocin
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T

Components

yibuans Aq) (aseo aseq)
eureydxaingd Joy
Aunuoddo fenualod
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nsiundo) ewreyd xawingd
1o} Aunuoddo [enualod

Source: IQVIA
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6.1.3.40meprazole Forecast

Table6.13 Forecast Assumptions: Omeprazdf®recast Assumptions: Omeprazole

Parameter Assumption Comments

Product launch year 2028

In Base case, assumed 80% MS by
2030 with reduction to 50% share

following the entry ofan additional

Base case: 80% (2028)% (2039) .
Market share % (MS) o local manufacturer in 2031
Optimistic case: 80% o
In Optimistic case, assumed 80% pe
share with no new local manufacture

entry in the market

) . . No local manufacturer available
No. of local players (including Quinte 2 (Base case) ) .
currently. Quintex Pharma is

Pharma) 1 (Optimistic case) )
expected to be first to market
Uptake curve Moderate 3 years
. 5% price discount to remain
SU Price $0.56 B
competitive
The price growth is assumed to align
) with the inflation rate, i.e., 8% until
Price growth 8% .
2030, and then reduce to 4% until th
end of the forecast period
SU factor 1 Benchmark countries (average)
Strength Split 40mg: 100% Benchmark countries (average)
Source: IQVIA

Table6.14 Volume (Total Market & Quinte)Pharma) and Gross Sales (Quintex Pharma) Forecasts
Omeprazole

Time Period

Key

Components

Total Molecule Volume (S
Mn)

Estimated
Volume
(SU Mn)
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Time Period

Key

Components

Estimated
SEES
($Mn)

Estimated
Volume
(SU Mn)

Estimated
Sales
($Mn)

Potential Opportunity for
Quintex Pharma (Optimisti

Source: IQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lower than those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lowerth@aprivate market. The

remaining 35% of the market is the private sector.

Overall, the average weighted price of drugs across all three markets is about 12% lower than private
market prices.

Table6.15 Net Sales (Quintex Pharma) Forecas@@meprazole

Time Period

Key

Components

Estimated
Net Sales
($Mn)

for Quintex Pharma
(Base case)

Estimated
Net Sales
($Mn)

(Optimistic case)
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for Quintex Pharma

Source: IQVIA
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6.1.3.5Tranexamic Acid Forecast

Table6.16 Forecast Assumptiong Tranexamic Acid

Parameter

Assumption

Comments

Product launch year

2028

Market share % (MS)

Base case: 80% (20380% (2039)
Optimistic case: 80%

In Base case, assumed 80% S
2030 with reduction to 50% share
following the entry of an additional
local manufacturer in 2031

In Optimistic case, assumed 80% pe
share with no new local manufacture
entry in the market

No. of local players (including Quinte
Pharma)

2 (Base case)
1 (Optimistic case)

No local manufacturer available
currently. Quintex Pharma is
expected to be 1st to market

Uptake curve

Moderate 3 years

10% price discount to remain

SU Price $0.48 -
competitive
The price growth is assumed to align
) with the inflation rate, i.e., 8% until
Price growth 8% .
2030, and then reduce to 4% until th
end of the forecast period
SU factor 5 Benchmark countries (average)
100mg: 2%

Strength Split

Source: IQVIA

500mg: 98%

Benchmark countries (average)

Table6.17 Volume (Total Market & Quintex Pharma) and Gross Sales (Quintex Pharma) Forecasts

Tranexamic Acid

Time Period

Key

Components

Total Molecule Volume (S
Mn)
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Time Period

Key

Components

Estimated
Volume (SU
19)]

Estimated
Sales ($Mn)

>
=
c
=]
p=
[}
%
o
©)
8
=
=
[}
i)
o
o

for Quintex Pharma (Base

Estimated
Volume (SU
Mn)

Estimated
SEEECY)

Potential Opportunity for
Quintex Pharma (Optimistic

Source: IQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lower than those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lowerth@aprivate market. The

remaining 35% of the market is the private sector.

Overall, the average weighted price of drugs across all three markets is about 12% lower than private
market prices.

Table6.18 Net Sales (Quintex Pharma) ForecagtSranexamic Acid

Time Period

Key

Components

Estimated
Net Sales
($Mn)
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Time Period

Estimated
Net Sales
($Mn)

for Quintex Pharma
(Optimistic case)

Potential Opportunit

Source: IQVIA

Table6.19 Quintex Pharma Volume Forecast by Strengtfiranexamic Acid

Time Period

Key

Components

case) (by Strength)

Potential Opportunity
for Quintex Pharma (Base

Potential Opportunity for
QuintexPharma (Optimistic
case) (by strength)

Source: IQVIA
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6.1.3.6Diclofenac Forecast

Table6.20 Forecast Assumptions: Diclofenac

Parameter

Assumption

Comments

Product launch year

2028

Market share % (MS)

Base case: 80% (2028)% (2039)
Optimistic case: 80%

In Base case, assumed 80% MS by
2030 with reduction to 50% share
following the entry of an additional
local manufacturer in 2031

In Optimistic case, assumed 80% pe
share with no new local manufacture
entry in the market

No. of local players (including Quinte
Pharma)

2 (Base case)
1 (Optimistic case)

No local manufacturer available
currently. Quintex Pharma is
expected to be first to market

Uptake curve

Moderate 3 years

5% price discount to remain

SU Price $0.04 -~
competitive
The price growth is assumed to align
) with the inflation rate, i.e., 8% until
Price growth 8% .
2030, and then reduce to 4% until th
end of the forecast period
SU factor 10 Benchmark countries (average)

Strength Split

Source: IQVIA

75mg: 100%

Benchmark countries (average)

Table6.21 Volume (Total Market & Quintex Pharma) and Gross Sales (Quintex Pharma) Forecasts

Diclofenac

Time Period

Key

Components

Total Molecule Volume (S

Mn) e

Estimated
Volume
(SU Mn)

Estimated
Sales
($Mn)
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Time Period

Key

Components

Estimated
Volume
(SU Mn)

Estimated
Sales
($Mn)

Potential Opportunity for
Quintex Pharma (Optimisti

Source: IQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lower than those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lowerth@aprivate market. The

remaining 35% of the market is the private sector.

Overall, the average weighted price of drugs across all three markets is about 12% lower than private
market prices.

Table6.22 Net Sales (Quintex Pharma) Forecasiiclofenac

Time Period

Key

Components

Estimated
Net Sales
($Mn)

for Quintex Pharma
(Base case)

Estimated
Net Sales
($Mn)

for Quintex Pharma
(Optimistic case)
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Source: IQVIA
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6.1.3.7Dexamethasone Forecast

Table6.23 Forecast Assumptions: Dexamethasone

Parameter

Assumption

Comments

Product launch year

2028

Market share % (MS)

Base case: 80% (2028)% (2039)
Optimistic case: 80%

In Base case, assumed 80% MS by
2030 with reduction to 50% share
following the entry of an additional
local manufacturer in 2031

In Optimistic case, assumed 80% pe
share with no new local manufacture
entry in the market

No. of local players (including Quinte
Pharma)

2 (Basecase)
1 (Optimistic case)

No local manufacturer available
currently. Quintex Pharma is
expected to be first to market

Uptake curve

Moderate 3 years

5% price discount to remain

SU Price $0.04 -~
competitive
The price growth is assumed to align
) with the inflation rate, i.e., 8% until
Price growth 8% .
2030, and then reduce to 4% until th
end of the forecast period
SU factor 10 Benchmark countries (average)
4mg: 6.3%
Strength Split 5mg: 0.4% Benchmark countries (average)
8mg: 93.2%

SourceiQVIA

Table6.24 Volume (Total Market & Quintex Pharma) and Gross Sales (Quintex Pharma) Forecasts

Dexamethasone

Time Period

Key

Components

Total Molecule Volume (S
Mn)

10.2 10.6 11.0 11.3

Estimated

Volume
(SU Mn)

24 51 6.4 6.5

65 65 64 64 62 6.1
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Time Period

Key

Components

Estimated
SEES
($Mn)

Estimated
Volume
(SU Mn)

Estimated
Sales
($Mn)

Potential Opportunity for
Quintex Pharma (Optimisti

Source: IQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lower than those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lowerth@aprivate market. The

remaining 35% of the market is the private sector.

Overall, the average weighted price of drugs across all three markets is about 12% lower than private
market prices.

Table6.25 Net Sales (Quintex Pharma) Forecasi3examethasone

Time Period

Key

Components

Estimated
Net Sales
($Mn)
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Time Period

Key

Components

Estimated
Net Sales
($Mn)

Potential Opportunit
for Quintex Pharma
(Optimistic case)

Source: IQVIA

Table6.26 Quintex Pharma Volume Forecast by Strengtbexamethasone

Time Period

Key

Components

(by Strength)

Potential Opportunity for
Quintex Pharma (Base case)

(by strength)

8mg (SU,
Mn)

Pharma (Optimistic case)

Potential Opportunity for Quintex

Source: IQVIA

6.1.3.8Midazolam Forecast

Table6.27 Forecast Assumptions: Midazolam

Parameter Assumption Comments

Product launch year 2028
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Parameter

Assumption

Comments

Market share % (MS)

Base case: 80% (20380% (2039)
Optimistic case: 80%

In Base case, assumed 80% MS by
2030 with reduction to 50% share
following the entry of an additional
local manufacturer in 2031

In Optimistic case, assumed 80% pe:
share with no new local manufacture
entry in the market

No. of local players (including Quinte
Pharma)

2 (Base case)
1 (Optimistic case)

No local manufacturer available
currently. Quintex Pharma is
expected to be first to market

Uptake curve

Moderate 3 years

5% price discount to remain

SU Price $1.19 B
competitive
The price growth is assumed to align
) with the inflation rate, i.e., 8% until
Price growth 8% .
2030, and then reduce to 4% until th
end of the forecast period
SU factor 10 Benchmark countries (average)
5mg: 91.2%
) 15mg: 6.3% .
Strength Split Benchmark countries (average)
25mg: 0.2%
50mg: 2.3%

Source: IQVIA
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Table6.28 Volume (Total Market & Quintex Pharma) ar@ross Sales (Quintex Pharma) Forecasts
Midazolam

Time Period

Key

Components

Total Molecule Volume (S
Mn)

Estimated
Volume
(SU Mn)

Estimated
Sales
($Mn)

Potential Opportunity
for Quintex Pharma
(Base case)

Estimated
Volume
(SU Mn)

Estimated
Sales
($Mn)

Potential Opportunity for
Quintex Pharma (Optimisti

Source: IQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lower than those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lowerttheprivate market. The

remaining 35% of the market is the private sector.

Overall, the average weighted price of drugs across all three markets is about 12% lower than private
market prices.

Table6.29 Net Sales (Quintex Pharma) Forecasididazolam

Time Period
Key

Components

Estimated
Net Sales
($Mn)
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Time Period

Key

Components

Estimated
Net Sales
($Mn)

for Quintex Pharma
(Optimistic case)

Potential Opportunit

SourceiQVIA

Table6.30 Quintex Pharma Volume Forecast by Strengtklidazolam

Time Period

Key

Components

15mg (SU,
Mn)

(Base case)
(by Strength)

25mg (SU,
Mn)

50mg (SU,
Mn)

Potential Opportunity for Quintex Pharma

5mg (SU,
Mn)

15mg (SU,
Mn)

(by strength)

25mg (SU,
Mn)

(Optimistic case)

50mg (SU,
Mn)

Potential Opportunity for Quintex Pharma

Source: IQVIA
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6.1.3.9Phytomenadione Forecast

Table6.31 Forecast Assumptions: Phytomenadione

Parameter

Assumption

Comments

Product launch year

2028

Market share % (MS)

Base case: 80% (2028)% (2039)
Optimistic case: 80%

In Base case, assumed 80% MS by
2030 with reduction to 50% share
following the entry of an additional
local manufacturer in 2031

In Optimistic case, assumed 80% pe
share with no new local manufacture
entry in the market

No. of local players (including Quinte
Pharma)

2 (Base case)
1 (Optimistic case)

No local manufacturer available
currently. Quintex Pharma is
expected to be first to market

Uptake curve

Moderate 3 years

5% price discount to remain

SU Price $0.15 B
competitive
The price growth is assumed to align
) with the inflation rate, i.e., 8% until
Price growth 8% .
2030, and then reduce to 4% until th
end of the forecast period
SU factor 10 Benchmark countries (average)
2mg: 82.8%
Strength Split 10mg: 0.1% Benchmark countries (average)

Source: IQVIA

20mg: 17.1%

Table6.32 Volume (Total Market & Quintex Pharma) and Gross Sales (Quintex Pharma) Forecasts

Phytomenadione

Time Period

Key

Components

Total Molecule Volume (S
Mn)

Estimated
Volume
(SU Mn)
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Time Period

Key

Components

Estimated
Sales
($Mn)

Estimated
Volume
(SU Mn)

Estimated
Sales
($Mn)

Potential Opportunity for
Quintex Pharma (Optimisti

Source: IQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lower than those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lowerth@aprivate market. The

remaining 35% of the market is the private sector.

Overall, the average weighted price of drugs across all three markets is about 12% lower than private
market prices.

Table6.33 Net Sales (Quintex Pharma) ForecasBhytomenadione

Time Period
Key

Components

Estimated
Net Sales
($Mn)

for Quintex Pharma
(Base case)

Estimated
Net Sales
($Mn)

(Optimistic case)
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for Quintex Pharma

Source: IQVIA
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Table6.34 Quintex Pharma Volume Forecast by StrengtRhytomenadione

Time Period
Key

Components

2mg (SU,
Mn)

10mg (SU,
Mn)

(by Strength)
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20mg (SU,
Mn)

Quintex Pharma (Base case)

10mg (SU,
Mn)

Pharma (Optimistic case)
(by strength)

20mg (SU,
Mn)

Potential Opportunity for Quintex

Source: IQVIA

6.1.3.10Propofol Forecast

Table6.35 ForecastAssumptions: Propofol

Parameter

Assumption

Comments

Product launch year

2028

Market share % (MS)

Base case: 30%
Optimistic case: 40%

In Base case, assumed 30% peak M
as Quintex Pharma will be the 2nd
local player

In Optimistic case, assumed 40% pe
share with equal market split
between the 2 local manufacturers

No. of local players (including Quinte

Pharma)

2 (Base & Optimistic case)

Quintex Pharma will be the second
local player, as there is already a loc
manufacturer producing Propofol

Uptake curve

Moderate 5 years

Considering that Quintex Pharma wil
be the 2nd to market

SU Price
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Parameter Assumption Comments

The price growth is assumed to align
with the inflation rate, i.e., 8% until

Price growth 8% .
2030, and then reduce to 4% until th:
end of the forecast period

SU factor 1 Benchmark countries (average)

10mg: 52.1%
Strength Split 200mg: 47.5% Benchmark countries (average)
500mg:0.4%

Source: IQVIA

Table6.36 Volume (Total Market & Quintex Pharma) and Gross Sales (Quintex Pharma) Foreéasigofol

Time Period

Key

Components

Total Molecule Volume (S
Mn)

Estimated
Volume
(SU Mn)

Estimated
SEE
($Mn)
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Estimated
Volume
(SU Mn)

Estimated
Sales
($Mn)

Potential Opportunity for
Quintex Pharma (Optimist

Source: IQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lower than those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lowerth@private market. The

remaining 35% of the market is the private sector.

Overall, the average weighted price of drugs across all three markets is about 12% lower than private
market prices.
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Table6.37 Net Sales (Quintex Pharma) ForecasBropofol

Time Period

Key

Components

Estimated
Net Sales 0.01 0.02
($Mn)

0.03 0.05 0.07 0.08 010 0.12 0.14 016 0.19 0.21

for Quintex Pharma
(Base case)

Estimated
Net Sales 0.01 0.02 0.04 0.07 0.09 011 0.13 0.16 0.19 0.22 025 0.29

($Mn)
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Source: IQVIA

Table6.38 Quintex Pharma Volume Forecast by StrengtiRropofol

Time Period

Key

Components

10mg (SU,

200mg (SU,

(by Strength)

500mg (SU,
Mn)

Quintex Pharma (Base case)

=
S
2
>
=
c
3
p=
o
%
o
©)
8
=
=
[}
i)
o
o

10mg (SU,
Mn)

200mg (SU,
Mn)

Pharma (Optimistic case)
(by strength)

500mg (SU,
Mn)

Potential Opportunity for Quintex

Source: IQVIA
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6.1.4Forecast Revenues Top 10 Molecules

Table6.39 Gross Revenue Forecast: Base Case for Top 10 Molecules ($, Mn)

Time Period

Key

Components

Enoxaparin

Omeprazole

Furosemide

Propofol

Top 10 Molecules Revenue
for Quintex Pharma (Base case, $Mn)

Total

Source: IQVIA

Table6.40 Net Revenue Forecast: Base Case for Top 10 Molecules ($, Mn)

Time Period

Key

Components

Enoxaparin

Omeprazole

Top 10

Molecules
Revenue
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Time Period

Key

Components

Furosemide

Oxytocin

Tranexamic Acid

Diclofenac

Midazolam

Phytomenadione

Propofol

Total

Source: IQVIA

Table6.41 Gross Revenue Forecast: Optimistic CémeTop 10 Molecules ($, Mn

Time Period

Key

Components

Enoxaparin

Dexamethasone

[
>
=
[}
>
[}
o
(]
o
3
(8]
Qo
S
=
=)
—
o
o
'_

for Quintex Pharma (Optimistic case, $Mn)
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Time Period

Key

Components

Phytomenadione

Propofol

Total

Source: IQVIA

Table6.42 Net Revenue Forecast: Optimistic Case for Top 10 Molecules ($, Mn)

Time Period

Key

Components

Enoxaparin

Propofol

[
>
=
[}
>
[}
0
(]
o
3
(8]
Qo
S
=
=)
—
o
o
'_

for Quintex Pharma (Optimistic case, $Mn)

Total
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Source: IQVIA

Figure6.1 Top 10 Molecules Gross Revenue Forecast in $Mns

2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039
I Base Case W Optimistic Case

Source: IQVIA

Figure6.2 Top 10 Molecules Net Revenue Forecast in $Mns

2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039

M Base Case [ Optimistic Case

Source: IQVIA
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6.1.5Forecast Assumptions & Outputs by Molecule (Nex2@IMolecules)

6.1.5.1Diazepam Forecast

Table6.43 Forecast Assumptions: Diazepam

Parameter

Assumption

Comments

Product launch year

2028

Market share % (MS)

Base case: 80% (20380% (2039)
Optimistic case: 80%

In Base case, assumed 80% MS by
2030 with reduction to 50% share
following the entry of an additional
local manufacturer in 2031.

In Optimistic case, assumed 80% pei
share with no new local manufacture
entry in the market

No. of local players (including Quinte
Pharma)

2 (Base case)
1 (Optimistic case)

No local manufacturer available
currently. Quintex Pharma is
expected to be first local player in the
market

Uptake curve

Moderate 3 years

SU Price

$0.36

5% price discount to remain
competitive

Product launch year

2028

Market share % (MS)

Base case: 80% (20380)% (2039)
Optimistic case: 80%

In Base case, assumed 80% MS by
2030 with reduction to 50% share
following the entry of an additional
local manufacturer in 2031.

In Optimistic case, assumed 80% pe
share with no new local manufacture
entry in the market

No. of local players (including Quinte
Pharma)

Source: IQVIA
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2 (Base case)
1 (Optimistic case)

No local manufacturer available
currently. Quintex Pharma is
expected to be first local player in the
market
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Table6.44 Volume (Total Market & Quintex Pharma) and GrdSales (Quintex Pharma) ForecasiBiazepam

Time Period

Key

Components

Total Molecule Volume
(SU Mn)

Estimate
d Volume
(SU Mn)

Estimate
d Sales
($Mn)

«
£
> @ —~
—-=2c 0
Sco @
c 2 xO0
2580
°oaoc @
o oSy
OO‘V
~
o
1=

Estimate
d Volume
(SU Mn)

Estimate
d Sales
($Mn)

Potential Opportunity
for Quintex Pharma
(Optimistic case)

Source: IQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lower than those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lowerttheprivate market. The

remaining 35% of the market is the private sector.

Overall, the average weighted price of drugs across all three markets is about 12% lower than private
market prices
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Table6.45 Net Sales (Quintex Pharma) ForecasiBiazepam

Time Period
Key

Components

Estimated
Net Sales
($Mn)

(Base case)

0.02 0.08 0.12 0.14 0.15 0.17

0.19 020 0.21 0.23 0.23

Estimated
Net Sales
($Mn)

~
[
0
I
(&)
2
=
10
£
=

joN
©)

=

Potential Opportunity| Potential Opportunity
for Quintex Pharma| for QuintexPharma

0.04 0.09 0.12 0.14 0.17 0.19

0.22 025 0.28 032 0.35

0.39

Source: IQVIA

6.1.5.2Hydrocortisone Forecast

Table6.46 Forecast Assumptions: Hydrocortisone

Parameter

Assumption

Comments

Product launch year

2028

Market share % (MS)

Base case: 80% (2028)% (2039)
Optimistic case: 80%

In Base case, assumed 80% MS by
2030 with reduction to 50% share
following the entry of an additional
local manufacturer in 2031.

In Optimistic case, assumed 80% pe
share with no new local manufacture
entry in the market

No. of local players (including Quinte
Pharma)

2 (Base case)
1 (Optimistic case)

No local manufacturer available
currently. Quintex Pharma is
expected to be first local player in the
market

Uptake curve

Moderate 3 years

SU Price

$0.37

5% price discount to remain
competitive

Price growth
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8%

The price growth is assumed to align
with the inflation rate, i.e., 8% until
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Parameter Assumption Comments

2030, and then reduce to 4% until th:
end of the forecast period

SU factor 50 Benchmark countries (average)
Strength Split 100mg: 100% Benchmark countries (average)
SourceiQVIA

Table6.47 Volume (Total Market & Quintex Pharma) and Gross Sales (Quintex Pharma) Forecasts
Hydrocortisone

Time Perind

Key

Total Molecule Volume (S

Mn) 1.16

122 128 1.34

Estimated
Volume 045 096 1.18 118 1.17 116 115 1.13 110 1.07 1.03 0.99
(SU Mn)

Estimated
Sales 0.20 046 060 0.65 0.69 073 076 079 0.81 0.83 0.83 0.83
($Mn)

Potential Opportunity
(Base case)

for Quintex Pharma

Estimated
Volume 045 096 118 123 128 133 137 142 147 151 155 159
(SU Mn)

Estimated
Sales 0.20 046 060 068 0.75 083 091 100 1.08 1.17 125 1.34
($Mn)

Potential Opportunity for

@
£
1
O
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©
£
(]
=
o
x
g
=
5
o

Source: IQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lower than those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lower ttheprivate market. The

remaining 35% of the market is the private sector.

Overall, the average weighted price of drugs across all three markets is about 12% lower than private
market prices.
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Table6.48 Net Sales (Quintex Pharma) Forecastsydrocortisone

Time Period

Key

Components

Estimated
Net Sales
($Mn)

(Base case)

0.17 0.40 0.53

057 061 064 067 069 071 0.73 0.73

Estimated
Net Sales
($Mn)

~
[
0
I
(&)
2
=
10
£
=
joN
©)
=

Potential Opportunity| Potential Opportunity
for Quintex Pharma| for Quintex Pharma

0.17 0.40 0.53

0.60 066 0.73 080 088 095 103 1.10

117

SourceiQVIA

6.1.5.3Metoclopramide Forecast

Table6.49 Forecast Assumptions: Metoclopramide

Parameter

Assumption

Comments

Product launch year

2028

Market share % (MS)

Base case: 80% (20380)% (2039)
Optimistic case: 80%

In Base case, assumed 80% MS by
2030 with reduction to 50% share
following the entry of an additional
local manufacturer in 2031.

In Optimistic case, assumed 80% pe
share with no new locahanufacturer
entry in the market

No. of local players (including Quinte
Pharma)

2 (Base case)
1 (Optimistic case)

No local manufacturer available
currently. Quintex Pharma is
expected to be first local player in the
market

Uptake curve

Moderate 3 years

SU Price

$0.24

5% price discount to remain
competitive

Price growth
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8%

The price growth is assumed to align
with the inflation rate, i.e., 8% until




6 Pricing Strategy

6_Pricing Stratec

Parameter Assumption Comments
2030, and then reduce to 4% until th:
end of the forecast period
SU factor 10 Benchmarlcountries (average)
Strength Split 10mg: 100% Benchmark countries (average)

Source: IQVIA

Table6.50 Volume (Total Market & Quintex Pharma) and Gross Sales (Quintex Pharma) Forecasts

Metoclopramide

Time Period
Key
Components

Total Molecule Volume
(SU Mn)

Estimate
d Volume
(SU Mn)

©
=
=
(]
=
]
o

©
£
E
>a
=
co
£3
O +
o c
o5
oo

2
o
8

Estimate
d Sales
($Mn)
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o

=4

Estimate
d Volume
(SU Mn)

Estimate
d Sales
($Mn)

Potential Opportunity
(Optimistic case)

for Quintex Pharma

Source: IQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lower than those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lower ttheprivate market. The

remaining 35% of the market is the private sector.

Overall, the average weighted price of drugs across all three markets is about 12% lower than private

market prices.
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Table6.51 Net Sales (Quintex Pharma) Forecasidetoclopramide

Time Period

Key

Components

Estimated
Net Sales
($Mn)

©
IS
S —~
—.*?c“)
Sca g
c 2 x0
2520
caoc @
aas3
OO‘\—/
<
o
=

Estimated
Net Sales
($Mn)

Potential
Opportunity for
Quintex Pharma
(Optimistic case)

SourceiQVIA

6.1.5.4Pethidine Forecast

Table6.52 Forecast Assumptions: Pethidine

Parameter

Assumption

Comments

Product launch year

2028

Market share % (MS)

Base case: 30%
Optimistic case: 40%

In Base case, assumed 30% peak M
as Quintex Pharma will be the 2nd
local player

In Optimistic case, assumed 40% pe
share with equal market split
between the 2 local manufacturers

No. of local players (including Quinte
Pharma)

2 (Base &ptimistic case)

Quintex Pharma will be the second
local player, as there is already a loc
manufacturer producing Pethidine

Uptake curve

Moderate 5 years

Considering that Quintex Pharma wil
be the 2nd to market

5% price discount to remain

SU Price $1.49 "
competitive
The price growth is assumed to align
) with the inflation rate, i.e., 8% until
Price growth 8%
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2030, and then reduce to 4% until thi

end of the forecast period
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Parameter Assumption Comments
SuU factor 10 Benchmark countries (average)
) 50mg: 35% .
Strength Split Benchmark countries (average)
100mg: 65%

Source: IQVIA

Table6.53 Volume (Total Market & Quintex Pharma) and Gross Sales (Quintex Pharma) Foredstsdine

Timea Parind

Key

Components

Total Molecule Volume (S

Mn) 0.40 041 042 043

Estimated
Volume 0.03 0.07 010 0.13 0.14 0.14 0.14 0.14 0.5 0.15 0.15 0.15
(SU Mn)

Estimated
Sales 0.06 0.13 022 0.28 033 035 038 040 043 046 048 0.51
($Mn)

Potential Opportunity
for Quintex Pharma
(Basecase)

Estimated
Volume 0.04 0.09 014 0.17 0.8 0.19 019 019 0.19 0.20 0.20 0.20
(SU Mn)

Estimated
Sales 0.08 0.17 029 0.38 043 047 050 054 057 061 064 0.68
($Mn)
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o 2
2 E
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o

Source: IQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lower than those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lowerth@aprivate market. The

remaining 35% of the market is the private sector.

Overall, the average weighted price of drugs across all three markets is about 12% lower than private
market prices.

Feasibility Studies Repprd9 Feasibility Studies Repdrd9




6 Pricing Strategy

6_Pricing Strategy

Table6.54 Net Sales (Quintex Pharma) ForecasBethidine

Time Period

Estimated
Net Sales 0.05 0.11
($Mn)

0.19 025 029 031 033 036 038 040 042 045

(Base case)

Estimated
Net Sales 0.07 0.15 025 0.33 038 041 044 047 051 054 057 059
($Mn)

for Quintex Pharma| for Quintex Pharma
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Potential Opportunity| Potential Opportunity

Source: IQVIA

Table6.55 Quintex Pharma Volume Forecast by StrengtRethidine

Time Period

Key

Components

)_ﬁ
T
S2cg
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o
0O gcm
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o

100mg (SU,
Mn)

©
£
(]
<
o
x
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=
(04

50mg (SU,
Mn)

(by strength)

100mg (SU,
Mn)

Potential Opportunity
for Quintex Pharma
(Optimistic case)

Source: IQVIA
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6.1.5.5Ketamine Forecast

Table6.56 Forecast Assumptions: Ketamine

Parameter

Assumption

Comments

Product launch year

2028

Market share % (MS)

Base case: 80% (2028)% (2039)
Optimistic case: 80%

In Base case, assumed 80% MS by
2030 with reduction to 50% share
following the entry of an additional
local manufacturer in 2031.

In Optimistic case, assumed 80% pe
share with no new locahanufacturer
entry in the market

No. of local players (including Quinte
Pharma)

2 (Base case)
1 (Optimistic case)

No local manufacturer available
currently. Quintex Pharma is
expected to be first local player in the
market

Uptake curve

Moderate 3 years

5% price discount to remain

SU Price $2.58 B
competitive
The price growth is assumed to align
) with the inflation rate, i.e., 8% until
Price growth 8% .
2030, and then reduce to 4% until th
end of the forecast period
SU factor 1 Benchmarlcountries (average)

Strength Split

Source: IQVIA

50mg: 21.5%
250mg: 0.2%
500mg: 78.3%

Benchmark countries (average)

Table6.57 Volume (Total Market & Quintex Pharma) and Gross Sales (Quintex Pharma) Foredastmmine

Time Period

Key

Components

Total Molecule Volume
(SU Mn)

Estimate
d Volume

Feasibility Studies Rep¢riOl
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Time Period

Key

Components

Estimate
d Sales

($Mn)

Estimate
d Volume
(SU Mn)

Estimate
d Sales
($Mn)

Potential Opportunity
for Quintex Pharma
(Optimistic case)

Source: IQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lower than those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lowerth@aprivate market. The

remaining 35% of the market is the private sector.

Overall, the average weighted price of drugs across all three markets is about 12% lower than private
market prices.

Table6.58 Net Sales (Quintex Pharma) Forecastéetamine

Time Period

Key

Components

Estimated
Net Sales 0.01
($Mn)

0.02 0.04 0.06 0.07 008 0.09 010 0.11 0.12 014 0.15

Potential Opportunity
for Quintex Pharma
(Base case)
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Time Period

Key

Components

Estimated

Net Sales 0.02 0.04 0.07 009 0.11 0.13 0.14 0.16 0.18 0.20 0.22 0.24
($Mn)

Potential Opportunit
for Quintex Pharma
(Optimistic case)

SourceiQVIA

Table6.59 Quintex Pharma Volume Forecast by Strengtiketamine

Time Period

Key

Components

50mg (SU,
Mn)

250mg (SU,
Mn)

(by Strength)
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500mg (SU,
Mn)

Quintex Pharma (Base case)

250mg (SU,

Pharma (Optimistic case)
(by strength)

500mg (SU,

Potential Opportunity for Quintex

SourceiQVIA
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6.1.5.6Phenytoin Forecast:

Table6.60 Forecast Assumptions: Phenytoin

Parameter

Assumption

Comments

Product launch year

2028

Market share % (MS)

Base case: 80% (2028)% (2039)
Optimistic case: 80%

In Base case, assumed 80% MS by
2030 with reduction to 50% share
following the entry of an additional
local manufacturer in 2031.

In Optimistic case, assumed 80% pe
share with no new locahanufacturer
entry in the market

No. of local players (including Quinte
Pharma)

2 (Base case)
1 (Optimistic case)

No local manufacturer available
currently. Quintex Pharma is
expected to be first local player in the
market

Uptake curve

Moderate 3years

5% price discount to remain

SU Price $1.50 B
competitive
The price growth is assumed to align
) with the inflation rate, i.e., 8% until
Price growth 8% .
2030, and then reduce to 4% until th
end of the forecast period
SU factor 5 Benchmarlcountries (average)
50mg: 1.6%
Strength Split 100mg: 8% Benchmark countries (average)

SourceiQVIA

250mg: 90.4%

Table6.61 Volume (Total Market & Quintex Pharma) and Gross Sales (Quintex Pharma) Forecasts

Phenytoin

Time Period

Key

Components

Total Molecule Volume
(SU Mn)

Estimate
d Volume
(SU Mn)
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Time Period

Key

Components

Estimate
d Sales
($Mn)

Estimate
d Volume
(SU Mn)

Estimate
d Sales
($Mn)

Potential Opportunity
for Quintex Pharma
(Optimistic case)

SourceiQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lower than those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lowerthh@private market. The

remaining 35% of the market is the private sector.

Overall, the average weighted price of drugs across all three markets is about 12% lower than private
market prices.

Table6.62 Net Sales (Quintex Pharma) ForecasBhenytoin

Time Period

Key

Components

Estimated
Net Sales 0.06 0.23 0.34
($Mn)

0.39 043 048 053 057 061 065 0.68

(Base case)

Estimated
Net Sales 0.10 024 034 040 047 055 063 072 0.82 092 1.02 1.13
($Mn)
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Potential Opportunity Potential Opportunity
for Quintex Pharma for Quintex Pharma

SourcelQVIA
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Table6.63 Quintex Pharma Volume Forecast by StrengtRhenytoin

Time Period

Key

Components

50mg (SU,
Mn)

100mg (SU,
Mn)

(by Strength)

o
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o

250mg (SU,
Mn)

Quintex Pharma (Base case)

50mg (SU,
Mn)

100mg (SU,
Mn)

Pharma (Optimistic case)
(by strength)

250mg (SU,
Mn)

Potential Opportunity for Quintex

SourceiQVIA

6.1.5.7Vancomycin Forecast

Table6.64 Forecast Assumptions: Vancomycin

Parameter Assumption Comments

Product launch year 2028

In Base case, assumed 80% MS by
2030 with reduction to 50% share

following the entry of an additional

Base case: 80% (20380% (2039) )
Market share % (MS) o local manufacturer in 2031.
Optimistic case: 80% L
In Optimistic case, assumed 80% pe
share with no new local manufacture

entry in the market

No local manufacturer available

No. of local players (including Quinte 2 (Base case) currently. Quintex Pharma is
Pharma) 1 (Optimistic case) expected to be first local player in the
market

106| Feasibility Studies Report

106| Feasibility Studies Report




6 Pricing Strategy

6_Pricing Stratec

Parameter

Assumption

Comments

Uptake curve

Moderate 3 years

5% price discount to remain

SU Price $4.87 B
competitive
The price growth iassumed to align

. with the inflation rate, i.e., 8% until

Price growth 8% .
2030, and then reduce to 4% until th:
end of the forecast period

SU factor 1 Benchmark countries (average)

500mg: 71%

Strength Split
1000mg: 29%

Benchmark countries (average)

SourceiQVIA

Table6.65Volume (Total Market & Quintex Pharma) and Gross Sales (Quintex Pharma) Forecasts
Vancomycin

Time Period

Key

Components

Total Molecule Volume (S
Mn) 0.25 030 0.36 042

Estimated
Volume 0.08 032 047 052 058 063 069 074 0.78 0.82 085 0.88
(SU Mn)

Estimated
Sales 0.46 2.02 318 380 4.48 522 6.00 680 7.59 836 9.07 9.68
($Mn)

Potential Opportunity
(Base case)

for Quintex Pharma

Estimated
Volume 0.14 034 047 055 063 0.72 082 093 1.04 1.16 1.28 1.40
(SU Mn)

Estimated
Sales 0.82 214 318 396 4.89 597 720 859 101 118 13.6 155
($Mn)

Potential Opportunity for
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SourcelQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lower than those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lower ttheprivate market. The

remaining 35% of the market is the private sector.
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Overall, the average weighted price of drugs across all three markets is about 12% lower than private

market prices.

Table6.66 Net Sales (Quintex Pharma) Forecasksancomycin

Time Period

Key

Components
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(Base case)
(by Strength)
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£
©
<
o
x
&
=
S
(04

Potential
Opportunity for
Quintex Pharma
(Optimistic case)

(by strength)

SourceiQVIA

6.1.5.8Carbetocin Forecast

Table6.67 Forecast Assumptions: Carbetocin

Parameter

Assumption

Comments

Product launch year

2028

Market share % (MS)

Base case: 80% (20380)% (2039)
Optimistic case: 80%

In Base case, assumed 80% MS by
2030 with reduction to 50% share
following the entry of an additional
local manufacturer in 2031.

In Optimistic case, assumed 80% pe
share with no new local manufacture

entry in the market

No. of local players (includir@uintex
Pharma)

2 (Base case)
1 (Optimistic case)

No local manufacturer available
currently. Quintex Pharma is
expected to be first local player in the
market

Uptake curve

Moderate 3 years

SU Price
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$11.61

5% price discount to remain

competitive
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Parameter Assumption Comments

The price growth is assumed to align

Price growth 8% with the inflation rate, i.e., 8% un'FiI
2030, and then reduce to 4% until th:
end of the forecast period

SU factor 5 Benchmark countries (average)

Strength Split 100mcg: 100% Benchmark countrieGverage)

SourceiQVIA

Table6.68 Volume (Total Market & Quintex Pharma) and Gross Sales (Quintex Pharma) Forecasts
Carbetocin

Time Period

Key

Components

Total Molecule Volume (S

Mn) 0.01 0.02 0.02 0.03

Estimated
Volume
(SU Mn)

0.00 0.02 0.03 0.03 0.04 004 005 005 0.06 0.06 0.07 0.07
5 2 3 8 3 8 4 9 4 9 3 6

Estimated
Sales
($Mn)

(Base case)

0.07 032 053 065 079 095 111 129 148 166 184 2.00

Potential Opportunity
for Quintex Pharma

Estimated
Volume
(SUMn)

0.00 0.02 003 0.03 0.04 005 0.06 007 0.08 0.09 010 0.12

Estimated
SEES
($Mn)

0.07 032 053 068 086 1.08 134 164 197 235 276 3.20
3 7 1 3 6 5 g 1 8 5 7 9

Potential Opportunity for

k4]
£
1
O
=
©
£
(]
=
o
x
g
=
5
o

Source: IQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lower than those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lowerttheprivate market. The

remaining 35% of the market is the private sector.

Overall, the average weighted price of drugs across all three markets is about 12% lower than private
market prices.
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Table6.69 Net Sales (Quintex Pharma) ForecastSarbetocin

Time Period

Key

Components

Estimated
Net Sales
($Mn)

©
IS
=

—
s2270
.;gn_m
c:éo
EOHO
cac @
(e
[oNe =2
=
o
2

Estimated
Net Sales
($Mn)

Potential

Opportunity for
Quintex Pharma

(Optimistic case)

SourceiQVIA

6.1.5.9Heparin Forecast

Table6.70 Forecast Assumptions: Heparin

Parameter

Assumption

Comments

Product launch year

2028

Market share % (MS)

Base case: 80% (2028)% (2039)
Optimistic case: 80%

In Base cas@ssumed 80% MS by
2030 with reduction to 50% share
following the entry of an additional
local manufacturer in 2031.

In Optimistic case, assumed 80% pe
share with no new local manufacture
entry in the market

No. of local players (including Quinte
Pharma)

2 (Base case)
1 (Optimistic case)

No local manufacturer available
currently. Quintex Pharma is
expected to be first local player in the
market

Uptake curve

Moderate 3 years

SU Price

$4.70

5% price discount to remain
competitive

Price growth

110| Feasibility Studies Report
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8%

The price growth is assumed to align
with the inflation rate, i.e., 8% until
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Parameter Assumption Comments
2030, and then reduce to 4% until th:
end of the forecast period
SU factor 1 Benchmark countries (average)
Strength Split 100mg: 100% Benchmark countries (average)

SourceiQVIA

Table6.71Volume (Total Market & Quintex Pharma) and Gross Sales (Quintex Pharma) Fore¢éesrin

Time Period
[ G)Y
Components

Total Molecule Volume
(SU Mn)

Estimate
d Volume
(SU Mn)

Estimate
d Sales
($Mn)

©
IS
> G~
s=<d
Z 5T
Ctéo
o380
S8EQ
aasg
(oNe2 =2
=
o
=

Estimate
d Volume
(SU Mn)

Estimate
d Sales
($Mn)

Potential Opportunity
for Quintex Pharma
(Optimistic case)

SourceiQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lower than those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lower ttheprivate market. The

remaining 35% of the market is the private sector.

Overall, the average weighted price of drugs across all three markets is about 12% lower than private

market prices
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Feasibility Studies Rep¢ri11




6 Pricing Strategy

6_Pricing Strategy

Table6.72 Net Sales (Quintex Pharma) Forecastdeparin

Time Period

Key

Components

Estimated
Net Sales
($Mn)

(Base case)

0.18 042 055 059 0.63

066 069 0.72 0.74 0.75 0.76

Estimated
Net Sales
($Mn)

~
[
0
I
(&)
2
=
10
£
=

joN
©)

=

Potential Opportunity Potential Opportunity
for Quintex Pharma for Quintex Pharma

0.18 042 055 0.62 0.68

0.76 083 091 098 1.06 1.14

121

Source: IQVIA

6.1.5.10CeftriaxoneForecast

Table6.73 Forecast Assumptions: Ceftriaxone

Parameter

Assumption

Comments

Product launch year

2028

Market share % (MS)

Base case: 80% (2028)% (2039)
Optimistic case: 80%

In Base cas@ssumed 80% MS by
2030 with reduction to 50% share
following the entry of an additional
local manufacturer in 2031.

In Optimistic case, assumed 80% pe
share with no new local manufacture
entry in the market

No. of local players (including Quinte
Pharma)

2 (Base case)
1 (Optimistic case)

No local manufacturer available
currently. Quintex Pharma is
expected to be first local player in the
market

Uptake curve

Moderate 3 years

SU Price
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$0.44

5% price discount to remain
competitive
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Parameter Assumption Comments
The price growth is assumed to align
. with the inflation rate, i.e., 8% until
Price growth 8% .
2030, and then reduce to 4% until th:
end of the forecast period
SU factor 1 Benchmark countries (average)
250mg: 1%
) 500mg: 8% .
Strength Split Benchmark countries (average)
1000mg: 88%
2000mg: 3%

SourceiQVIA

Table6.74 Volume (Total Market & Quintex Pharma) and Gross Sales (Quintex Pharma) Forecasts
Ceftriaxone

Time Period

Key

Components

Total Molecule Volume (S
Mn)

1.45

164 185 2.09

Estimated
Volume 0.70 160 211 224 237 249 260 269 276 281 283 282
(SU Mn)

Estimated
Sales 0.36 090 127 146 165 1.84 203 222 240 255 269 279
($Mn)

Potential Opportunity
for Quintex Pharma
(Base case)

Estimated
Volume 0.39 151 211 234 259 285 312 340 3.68 3.96 4.24 452
(SU Mn)

Estimated
Sales 0.20 0.85 127 152 180 210 244 280 3.19 3.61 4.03 4.46
($Mn)

5B
o
£
>
L
=2
o ®©
Qe
5
OI
T o
25
c
o 2
EE
n_:S
o

SourceiQVIA

Note: Public hospital tender market represents 33% of the total Ghana market, with drug prices
approximately 15% lower than those in the private market. The Tender CMS market makes up 32% of
the total Ghana market, offering drugs at prices around 30% lowertth@private market. The

remaining 35% of the market is the private sector.

Overall, the average weighted price of drugs across all three markets is about 12% lower than private
market prices.
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Table6.75 Net Sales (Quintex Pharma) Forecas@eftriaxone

Time Period

Key

Components

Estimated
Net Sales
($Mn)

(Base case)

078 186 342 490 6.12 717 832 956 109 123 137

15.2

Estimated
Net Sales
($Mn)

~
[
0
I
(&)
2
=
10
£
=

joN
©)

=

Potential Opportunity| Potential Opportunity
for Quintex Pharma| for Quintex Pharma

098 232 428 6.13 766 896 104 120 136 154 17.2

19.0

SourceiQVIA

Table6.76 Quintex Pharma Volume Forecast by Strengt@eftriaxone

Time Period

Key

Components

250mg (SU,
Mn)

500mg (SU,
Mn)

1000mg
(SU, Mn)

(Base case)
(by Strength)

2000mg
(SU, Mn)

©
£
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c
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(oL,

250mg (SU,
Mn)

(by strength)

500mg (SU,
Mn)

Potential Opportunity
for Quintex Pharma
(Optimistic case)
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Time Period

Key

Components

035 134 186 207 229 252 276 301 326 351 375 4.00

2000mg
(SU, Mn)

0.01 0.04 0.05 006 0.06 007 0.08 008 0.09 010 0.11 0.11

SourceiQVIA

6.1.6Forecast Revenues (top-2D)

Table6.77 Gross Revenue Forecast: Base Case for MoleculeX)1($, Mn)

Time Period

Key

Components

Vancomycin

Ketamine
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Total

SourceiQVIA
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Table6.78 Net Revenue Forecast: Base Case for Molecule2d {$, Mn)

Time Period

Key

Components

Vancomycin

Ceftriaxone

Carbetocin

Heparin

Hydrocortisone

Phenytoin

Pethidine

Molecules 1320 Revenue
for Quintex Pharma (Base case, $Mn)

Metoclopramide

Ketamine

Total

SourceiQVIA

Table6.79 Gross Revenue Forecast: Optimistic Case for Molecule2aL{$, Mn)

Time Period

Key

Components

Vancomycin

Ceftriaxone

ic case, $Mn)

Carbetocin

@
=}
c
o
>
[0}
o
§
—
(9]
K}
3
(8]
R}
o
=
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Time Period

Key

Components

Hydrocortisone

Phenytoin

Pethidine

Metoclopramide

Ketamine

Total

SourceiQVIA

Table6.80 Net Revenud-orecast: Optimistic Case for Molecules-2Q ($, Mn)

Time Period

Key

Components

Vancomycin

Hydrocortisone

Metoclopramide

Ketamine

=
>
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8
g 8
c o
W E
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o
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Time Period

Key

Components

SourcelQVIA

Figure6.3 Molecules 1320 Gross Revenue Forecasin $Mn

2028 2029 2030 2031 2032 2033 204 2035 2036 2037 2038 2039
M Base Case W Optimistic Case

SourceiQVIA

Figure6.4 Molecules 1120 Net Revenue Forecastin $Mn

26

23
20
18
15

14
13 12 13

2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039
M Base Case [ Optimistic Case

SourceiQVIA
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6.1.7Forecast Summary (20 Molecules):

Table6.81 Gross Revenue Forecast: Base Case for 20 Molecules ($, Mn)

Time Period

Key

Components

Enoxaparin
Omeprazole
Furosemide
Oxytocin
Tranexamic Acid
Diclofenac
Dexamethasone
Midazolam
Phytomenadione
Propofol
Vancomycin
Ceftriaxone

Carbetocin

Top 20 Molecules Revenue
for Quintex Pharma (Base case, $Mn)

Heparin
Hydrocortisone
Phenytoin
Pethidine
Metoclopramide
Diazepam

Ketamine

SourceiQVIA

Table6.82 Net Revenue Forecast: Base Case for 20 Molecules ($, Mn)

Time Period

Key

Components

Enoxaparin

] Omeprazole

Furosemide

Top 20
Molecules
Revenue
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Time Period

Key

Components

Diclofenac
Dexamethasone

Midazolam

Phytomenadione

Propofol
Vancomycin
Ceftriaxone

Carbetocin
Heparin
Hydrocortisone
Phenytoin
Pethidine

Metoclopramide

@
X
QD
3,
(9]
>
Q.
o

Diazepam

Ketamine

Total

SourceiQVIA

Table6.83 Gross Revenue Forecast: Optimistic Case for 20 Molecules ($, Mn)

Time Period

Key

Components

Enoxaparin

Propofol
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Time Period

Key

Components

Ketamine

Total

SourceiQVIA

Table6.84 Net Revenue Forecas®ptimistic Case for 20 Molecules ($, Mn)

Time Period

Key

Components

exal

Hydrocortisone

Phenytoin

~
c
s
&
o
(]

=
c

L O
> s
L 0
o E
o5
32
o c
(@]

=5
S&
o

.=
>
&
z
(@]
S

Feasibility Studies Rep¢ri21 Feasibility Studies Rep¢ri21




6 Pricing Strategy

6 Pricing Strategy

Time Period

Key

Components

Pethidine
Metoclopramide
Diazepam

Ketamine

Total

Source: IQVIA

Figure6.5 Top 20 Molecules Gross Revengin $Mn

2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039
M Base Case I Optimistic Case

SourceiQVIA

Figure6.6 Top 20 MoleculedNet Revenueg in $Mn

58
52
46
40
a5 a4 36

32
30 29
6 24 27
18 1922 A
16
13 15

2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039
Il Base Case 10 Optimistic Case

SourcelQVIA
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6.2 Forecast of Top 5 Molecules in ECOWAS

As per the aligned scope, IQVIA has developed a forecast for the 5 prioritized molecules in the top 3
countries within ECOWAS region in which IQVIA has sales data. These 3 countries have been selected
based on the size of their injectable marketinvaltek SaS o O2dzy iNAS&a INB /208
and Burkina Faso. IQVIA has then scaledhe forecast to the total ECOWAS countries based on the

sales contribution of the top 3 countries.

¢2GFf 9/ h21 { O2dzyiNAS&d Ay 6KAOK LvzL! KlFa alfSa
Benin, Congo, Guinee, Mali, Niger, and Togo.

6.2.1Forecast Methodology
IQVIA forecasting is driven by 3 key elements: estimation of total molecule volumes in standard
units, volume share of Quintex Pharma product and product pricing.

1. Estimation of total molecule volume in standard units: The molecule market in focused
country is projected using exponential smoothing approach till end of forecast period.

2. Data Extrapolation: To ensure reflection of total market, retail data forthaysed=WA
countries were extrapolated. This extrapolation was achieved based on IQVIA coverage in
retail market. In addition, hospital data is also added to retail market based on segment
contribution of each molecule in analogue countries i.e. Egypt, TunisieKenya to get total
market.

3. Estimation of the achievable peak Market Share by molecule: IQVIA developed Quintex
Pharma peak share assumptions taking into account availability of competitors in the country
impacting the potential order of entry. To develop realistic assumptions opdad share,

IQVIA used its order of entry matrix to define peak share. This matrix has been developed by
analysingnarket share captures by multiple new launched products in analogue countries.

4. Additionally, IQVIA applied an uptake curve to reach the estimated peak share. This uptake
curve was derived from the analysis of the uptake of several new products in multiple
countries.

5. Estimation of Quintex Pharma price for each molecule: Quintex Pharma price was estimated
based on price of available competitors in the market. An additional discount of 5% was
applied to provide Quintex Pharma products a price advantage versus existyegl

The revenue that Quintex Pharma can achieve from each molecule was then calculated using price &
volume assumptions.

IQVIA created a base case scenario as well as an optimistic scenario assuming lesser competition and
expected higher market share for Quintex Pharma.

6.2.2Burkina Faso: Top 5 Molecule Forecast Assumptions & Outputs
6.2.2.1EnoxaparirForecastin Burkina Faso

Parameters Details

Molecule Size ($ K)
(2024)

400
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Parameters Details
Molecule Volume CAGR (2620) 8.2%
Vol PPG (2024 vs 2023) -15%
No. of Competitors (2024) 3

Market Share % (2024)

Sanofi: 45%
Troikaa: 40%
Medis: 15%

Price (2024)

Highest: $ 4.01 (Sanofi)
Lowest: $ 1.62 (Troikaa)

SourceiQVIA

Table6.86 Forecast assumptiong Enoxaparin

Parameter Assumption Comments
Product launch year 2028
The base case assumes a moderate
scenario where one player will enter
Base case: 5 before Quintex Pharma, while the
Order of Entry

Optimistic case: 4

optimistic case anticipates a more
favourablescenario where Quintex

Pharma will be the first player

Market share % (MS Base case: 11%
arket share % (1S) Optimistic case: 15%

Based on Order of entry matrix,
consider 11% peak share in Base ca
assuming entry of a new player in the
market before Quintex Pharma
In Optimistic case, assumed 15% pe
share with no new player entry in the

market before Quintex Pharma

Uptake curve Moderate 5 years

Moderate uptake curve is assumed

considering existing competition

SU Price (2024) $1.54

Considered lowest SU price of the
competitors in the market with 5% of
price discount on the molecule to

remaincompetitive

Price growth 2.2%

The price growth is assumed from th
average growth of all competitors in
the market

SU factor 2

124| Feasibility Studies Report
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Parameter Assumption Comments

20001U: 3%
40001U: 75%
6000IU: 18%
8000IU: 5%

Strength Split (2024)

SourcelQVIA

Table6.87 Volume (Total Market & Quintex Pharma) and Sales (Quintex Pharma) Foree&stexaparin

Time Period

Key

Components

Total Molecule Volume (S

Mn) 0.46 047 048 0.48 049 049 0.50

Estimated
Volume (SU 14 28 43 52 55 55 55 55 55 56 56 56
K)

(Base case)

Estimated

24 48 75 93 101 103 106 108 111 114 116 119
Sales ($K)

for Quintex Pharma

Estimated
Volume (SU 19 38 58 70 75 75 75 75 76 76 76 76
K)

Estimated
Sales ($K)
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SourceiQVIA

Table6.88 Quintex Pharma Volume Forecast by StrengtEnoxaparin

{'g1e Period

2000 1U
(SU, K)

4000 IU
(SU, K)

6000 1U
(SU, K)
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8000 1U
(SU, K)

2000 IU
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-

{'@e Period

Compons

4000 IU
(SU, K)

6000 IU
(SU, K)

8000 IU
(SU, K)

SourceiQVA

6.2.2.2Furosemiddorecad in Burkina Faso

Table6.89 FurosemideMarket in Burkina Faso

Parameters Details
Molecule Size ($ K)
1,856
(2024)
Molecule Volume CAGR (2020) 27.6%
Vol PPG (2024 vs 2023) 6%
No. of Competitors (2024) 1

Sanofi: 99%

Market Share % (2024) IMEX G ics: 10¢
enerics: 1%

Highest: $ 1.17 (Reannon Pharma)

Price (2024
( ) Lowest: $ 0.0ZRenaudin)

SourceiQVIA

Table6.90 Forecast Assumptiong Furosemide

Product launch year 2028
Sanofi dominates the market with
over99% share. Hence, assumed
Base case:3 Quintex has to majorly compete with

Order of Entr
y Optimistic case: 2 Sanofi. Hence, in base case assume

order of entry for Quintex Pharma
and 2nd in Optimistic scenario

Based on Order of entry matrix,

Market share % (MS) Base case: 20% consider 20% peak share in Base ca
arket share %

Optimistic case: 36% assuming entry of a new player in the

market before Quintex Pharma
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In Optimistic case, assumed 36% pe
share with no new player entry in the
market before Quintex Pharma

Moderate uptake curve is assumed
Uptake curve Moderate 5 years o o =
considering existing competition

Considered average SU price of
competitors (lowest price of high

SU Price (2024) $0.79 selling products) in the market with
5% of price discount on the molecule
to remain competitive

The price growth is assumed from th

Price growth 2.2% average growth of all competitors in
the market
SU factor 3
Country Analysis (average)
Strength Split (2024) 20mg: 100%
SourceiQVIA

Table6.91 Volume (TotalMarket & Quintex Pharma) and Sales (Quintex Pharma) Forecastsosemide

Time Period

Key

Components

Total Molecule Volume
(SU Mn)

Estimated
Volume
(SU K)
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Estimated
Sales ($K)
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Estimated
Volume
(SUK)

Estimated
Sales ($K)

Quintex Pharma
(Optimistic case)

Potential Opportunity for

SourceiQVIA
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6.2.2.30xytocinForeastin Burkina Faso

Table6.92 OxytocinMarket in Burkina Faso

Parameters Details
Molecule Size ($ K)
276
(2024)
Molecule Volume CAGR (2620) 35.0%
Vol PPG (2024 vs 2023) 82%
No. of Competitors (2024) 3

Market Share % (2024)

Troikaa: 62%
IMEX Generics: 38%
Mylan: 0.3%

Price (2024)

SourceiQVIA

Table6.93 Forecast Assumptions - Oxytocin

Highest: $ 0.39 (Troikaa)
Lowest: $ 0.35 (Mylan) & $ 0.36 (IMEX Generics)

Parameter Assumption Comments
Product launch year 2028
The base case assumes a moderate
scenario where one player will enter
Base case: 5 before Quintex Pharma, while the

Order of Entry

Optimistic case: 4

optimistic case anticipates a more
favourablescenario where Quintex

Pharma will be the first player

Market share % (MS)

Base case: 11%

Optimistic case: 15%

Based on Order of entry matrix,
consider 11% peak share in Base ca
assuming entry of a new player in the
market beforeQuintex Pharma

In Optimistic case, assumed 15% pe
share with no new player entry in the
market before Quintex Pharma

Uptake curve

Moderate 5 years

Moderate uptake curve is assumed

considering existing competition

SU Price (2024)

128| Feasibility Studies Report

128| Feasibility Studies Report

$0.34

Considered lowest SU price
considering sales availability for the
molecule of the competitors in the
market with 5% of price discount on
the molecule to remain competitive
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Parameter

Assumption

Comments

The price growth is assumed from th

Price growth 2.2% average growth of all competitors in
the market
SU factor 5
Country Analysis (average)
Strength Split (2024) 51U: 100%

SourcelQVIA

Table6.94 Volume (Total Market & Quintex Pharma) and Sales (Quintex Pharma) Foree&stgtocin

Time Period
Key

Components

Total Molecule Volume
(SU Mn)

Estimated
Volume
(SUK)

case)

Estimated
Sales ($K)
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for Quintex Pharma (Base

Estimated
Volume
(SU K)

Estimated
Sales ($K)

Potential Opportunity for
Quintex Pharma (Optimistic

SourceiQVIA

6.2.2.40meprazoldorecast in Burkina Faso

Table6.95 OmeprazoleMarket in Burkina Faso

Parameters Details
Molecule Size ($ K)
1,495
(2024)
Molecule Volume CAGR (2620) 29.7%
Vol PPG (2024 vs 2023) 9%

Feasibility Studies Rep¢ri29
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Parameters

Details

No. of Competitors (2024)

8

Market Share % (2024)

Medical Pharmacy: 40%
Caplin Point: 39%
Dafra Pharma: 11%
Others: 9%

Price (2024)

Highest: $ 5.27 (TLG Pharma)
Lowest: $ 2.02 (BDA Pharma)

SourcelQVIA

6.2.2.50meprazole Forecast

Table6.96 Forecast Assumptions: Omeprazole

Parameters Assumptions

Comments

Productlaunch year 2028

Order of Ent Base case: 10
rder of Entr
Y Optimistic case: 9

The base case assumes a moderate
scenario where one player will enter
before Quintex Pharma, while the
optimistic case anticipates a more
favorable scenario where Quintex
Pharma will behe first player

Base case: 3%
Market share % (MS) Optimistic case: 4%

Based on Order of entry matrix,
consider 3% peak share in Base cas
assuming entry of a new player in the
market before Quintex Pharma
In Optimistic case, assumed 4% pea
share with no new player entry in the
market before Quintex Pharma

Moderate uptake curve is assumed

Uptake curve Moderate 5 years S o -
considering existing competition
Considered average SU price of
competitors (lowest price of high

SU Price (2024) $2.16 sellingproducts) in the market with
5% of price discount on the molecule
to remain competitive
The price growth is assumed from th

Price growth 2.2% average growth of all competitors in
the market

SU factor 1
Country Analysis (average)

Strength Split (2024) 40mg: 100%
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SourceiQVIA

Table6.97 Volume (Total Market & Quintex Pharma) and Sales (Quintex Pharma) Foree@steeprazole

Time Period
Key

Components

Total Molecule Volume
(SU Mn)

Estimate
d Volume
(SU K)

Estimate
d Sales
($K)
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Estimate
d Volume
(SU K)

Estimate
d Sales
($K)

Potential Opportunity
for Quintex Pharma
(Optimistic case)

Source: IQVIA

6.2.2.6Tranexamic Aciflorecast in Burkina Faso

Table6.98 Tranexamic Acidvlarket in Burkina Faso

Parameters Details
Molecule Size ($ K)
307
(2024)
MoleculeVolume CAGR (2021) 48.9%
Vol PPG (2024 vs 2023) 13%
No. of Competitors (2024) 2

Macleods: 56%

Market Share % (2024) Sanofi- 44%
anofi: ()

Highest: $ 2.14 (Sanofi)

Price (2024
( ) Lowest: $ 0.98 (Macleods)

SourcelQVIA
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Table6.99 ForecastAssumptionsTranexamic Acid in Burkina Faso

Parameter Assumption Comments
Product launch year 2028
The base case assumes a moderate
scenario where one player will enter
Base case: 4 before Quintex Pharma, while the

Order of Entry

Optimistic case: 3

optimistic case anticipates a more
favourablescenario where Quintex
Pharma will be the first player

Market share % (MS)

Base case: 15%
Optimistic case: 20%

Based on Order of entry matrix,
consider 15% peak share in Base ca
assuming entry of a new player in the
market before Quintex Pharma
In Optimistic case, assumed 20% pe
share with no new player entry in the
market before Quintex Pharma

Uptake curve

Moderate 5 years

Moderate uptake curve is assumed
considering existing competition

Considered lowest SU price of the
competitors in the market with 5% of

SU Price (2024) $0.93 . )
price discount on the molecule to
remain competitive
The price growth is assumed from th
Price growth 2.2% average growth of all competitors in
the market
SU factor 5

Strength Split (2024)

SourceiQVIA
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Table6.100Volume (TotalMarket & Quintex Pharma) and Sales (Quintex Pharma) Foreca3tanexamic
Acid

Time Period

Key

Components

Total Molecule Volume
(SU Mn)

Estimated
Volume
(SU K)

(Base case)

Estimated
Sales ($K)

Potential Opportunity
for Quintex Pharma

Estimated
Volume
(SUK)

Estimated
Sales ($K)

Quintex Pharma
(Optimistic case)

Potential Opportunity for

SourceiQVIA

6.2.2.7Burkina Faso: Revenue Forecast Summary

Table6.101Revenue Forecast: Base Case vs. Optimistic Case for Top 5 Molecules ($, K)

Time Period

Key

Components

Enoxaparin
Furosemide

Oxytocin

Omeprazole

©
e ~
ax
c®
o o
58
Qo
.Eaua)
S

©
a
o
=

Tranexamic
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Total

Enoxaparin
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Time Period

Key

Components

Furosemide

Oxytocin 44 47 52 55 57

59 62

Omeprazole 52 108 178 227 255 269 283 297 310 324 337 350
Tralec)i(smic 2 46 75 9% 107 112 117 122 127 132 137 142
Total 278 569 910 1,141 1,255 1,304 1,351 1,399 1,446 1,493 1,539 1,586
Source: IQVIA
Figure6.7 Top 5 Molecules Revenue for Burkina Fasim $K
1.586
rass 9 2
1,394 :
4,384
1,304
1,255
1,141
856 GEE 1,047
@10 925
80D 832 863 594
T26
569 578
361
278
176
2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039
I Baze Caze I Optimistic Case
SourceiQVIA
6.2.3CoteRQL U2 ANBY ¢2L) p az2tS0OdzZ S C2NBOI ad aadzyl

6.2.3.1Enoxaparin Foreaast

Table6.1029 Y 2 El LI NAY al N} SG Ay /23S RQL@2ANS

Parameters Details
Molecule Size ($ K)
372
(2024)
Molecule Volume CAGR (26020) 20.1%
Vol PPG (2024 vs 2023) 31%
No. of Competitors (2024) 5
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Parameters

Details

Market Share % (2024)

Troikaa: 28%

Price (2024)

Source: IQVIA

Table6.103Forecast assumptionsEroxaparin

Highest: $ 4.32 (Biogaran)
Lowest: $ 1.71 (Troikaa)

Parameter Assumption Comments
Product launch year 2028
The base case assumes a moderate
scenario where one player will enter
Base case: 7 before Quintex Pharma, while the

Order of Entry

Optimistic case: 6

optimistic case anticipates a more
favorable scenario where Quintex
Pharma will be the first player

Market share % (MS)

Base case: 7%
Optimistic case: 9%

Based on Order of entry matrix,
consider 7% peak share in Base cas
assuming entry of a new player in the
market before Quintex Pharma
In Optimistic case, assumed 9% pea
share with no new player entry in the

market before Quintex Pharma

Uptake curve

Moderate 5 years

Moderate uptake curve is assumed
considering existing competition

Considered lowest SU price of the
competitors in the market with 5% of

SU Price (2024) $1.63 ) .
price discount on the molecule to
remain competitive
The price growth is assumed from th
Price growth 1.7% average growth of all competitors in
the market
SU factor 2

Strength Split (2024)

SourceiQVIA

Feasibility Studies Reppri35

20001U: 3.45%
40001U: 91.72%
6000IU: 3.84%
8000IU: 1%

Country Analysis (average)
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Table6.104Volume (Total Market & Quintex Pharma) and Sales (Quintex Pharma) Forec&stgxaparin

Time Period

Key

Components

Total Molecule Volume
(SU Mn)

Estimated
Volume
(SUK)

Potential
Opportunity
for Quintex Pharma
(Base case)

Estimated
Sales ($K)

Estimated
Volume
(SUK)

Potential
Opportunity for

Estimated
Sales ($K)

Quintex Pharma
(Optimistic case)

Source: IQVIA

Table6.105Quintex Pharma Volume Forecast by StrengtBnoxaparin

Time Period

Key

Components
2000 IU
(SU, K)

4000 1U
(SU, K)

6000 U
(SU, K)

case) (by Strength)

8000 IU
(SU, K)

Potential Opportunity for
Quintex Pharma (Base

2000 U
(SU, K)

4000 IU
(SU, K)

strength)

6000 IU
(SU, K)

for Quintex Pharma
(Optimistic case) (by

Potential Opportunity
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Time Period

Key

Components
8000 IU
(SU, K)

6.2.3.2Furosemide Forecast

SourcelQVIA

Table6.106CdzNE A SYA RS al Ny S Ay /23S RQL@2AND

Parameters Details

Molecule Size ($ K)
1,022

(2024)

Molecule Volume CAGR (2020) 18.6%

Vol PPG (2024 vs 2023) 28%

No. of Competitors (2024) 2
Sanofi: 96%

Market Share %2024) .
IMEX Generics: 4%

) Highest: $ 0.94 (Sanofi)

Price (2024) .

Lowest: $ 0.68 (IMEX Generics)

SourceiQVIA

Table6.107 Forecast Assumptionsg Furosemide

Parameter Assumption Comments

Product launch year 2028

The base case assumes a moderate
scenario where one player will enter
Order of Entry Base case: 4 before Quintex Pharma, while the

Optimistic case: 3 optimistic case anticipates a more
favorable scenario where Quintex

Pharma will be the first player

Based on Order of entry matrix,
consider 15% peak share in Base ca

assuming entry of a new player in the
Base case: 15% )
Market share % (MS) o market before Quintex Pharma
Optimistic case: 20% L
In Optimistic case, assumed 20% pe

share with no new player entry in the

market before Quintex Pharma
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Parameter

Assumption

Comments

Uptake curve

Moderate 5 years

Moderate uptake curve is assumed

considering existing competition

Considered average SU price of
existing competitors in the market

SU Price (2024) $0.77 ) ] )
with 5% of price discount on the
molecule to remain competitive
The price growth is assumed from th
Price growth 1.7% average growth of all competitors in
the market
SU factor 3

Strength Split (2024)

SourceiQVIA

20mg: 100%
250mg: 0%

Country Analysis (average)

Table6.108Volume (Total Market & Quintex Pharma) and Sales (Quintex Pharma) Foree&st®osemide

Time Period

Key

Components

Total Molecule Volume
(SU Mn)

Estimated
Volume
(SU K)

Potential

«
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-
o
)

Estimated
Sales ($K)

Estimated
Volume
(SU K)

Potential
Opportunity for

Estimated
Sales ($K)

Quintex Pharma
(Optimistic case)

SourceiQVIA
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Table6.109Quintex Pharma Volume Forecast by Strengthurosemide

Timea Parind

A
@
<

for Quintex Pharma
(Base case)
(by Strength)

>
=
c
=
=]
c
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o
@
=
=
[}
&
o
o

Potential Opportunity for
Quintex Pharma
(Optimistic case)

(by strength)

SourceiQVIA

6.2.3.30xytocinForecast

Table6.1100xytocin Market in Cote dvoire

Parameters Details
Molecule Size ($ K)
3,482
(2024)
Molecule Volume CAGR (2020) 6.3%
Vol PPG (2024 vs 2023) -10%
No. of Competitors (2024) 4

Troikaa: 74%

IMEX Generics: 14%
Mylan: 6%
Pharmaco: 7%

Market Share % (2024)

Highest: $ 0.43 (Mylan)

Price (2024
( ) Lowest: $ 0.31 (Pharmaco)

SourceiQVA
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Table6.111Forecast Assumptiong Oxytocin

Parameter Assumption Comments
Product launch year 2028
The base case assumes a moderate
scenario where one player will enter
Base case: 6 before Quintex Pharma, while the

Order of Entry

Optimistic case: 5

optimistic case anticipates a more
favorable scenario where Quintex
Pharma will be the first player

Market share % (MS)

Base case: 9%
Optimistic case: 11%

Based on Order of entry matrix,
consider 9% peak share in Base cas
assuming entry of a new player in the
market before Quintex Pharma
In Optimistic case, assumed 11% pe
share with no new player entry in the
market before Quintex Pharma

Uptake curve

Moderate 5 years

Moderate uptake curve is assumed
considering existing competition

Considered average SU price of
competitors (lowest price of high

SU Price (2024) $0.31 selling products) in the market with
5% of price discount on the molecule
to remain competitive
The price growth is assumed from th

Price growth 1.7% average growth of all competitors in
the market

Su factor 5
Country Analysis (average)

SourceiQVIA
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Table6.112Volume (Total Market & Quintex Pharma) and Sales (Quintex Pharma) Foree@stgtocin

Time Period

Key

Components

Total Molecule Volume
(SU Mn)

Estimated
Volume
(SUK)

Estimated
Sales ($K)
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Estimated
Volume
(SUK)

Estimated
Sales ($K)

Potential Opportunity for
Quintex Pharma (Optimistic

SourceiQVIA

6.2.3.40meprazole Forecast

Table6.113O0meprazmle Market in Cote dvoire

Parameters Details
Molecule Size ($ K)
696
(2024)
Molecule Volume CAGR (2620) 29.2%
Vol PPG (2024 vs 2023) 2%
No.of Competitors (2024) 6
Medical Pharmacy: 83%
Dafra Pharma: 6%
Market Share % (2024) Strides: 5%
Medis: 3%
Caplin Point: 2%
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Parameters

Details

Price (2024)

Highest: $ 5.33 (TLG Pharma)
Lowest: $ 2.45 (Medical Pharmacy)

SourceiQVA
Table6.114 Forecast Assumptions: Omeprazole
Parameter Assumption Comments
Product launch year 2028
The base case assumes a moderate
scenario where one player will enter
Base case: 8 before Quintex Pharma, while the

Order of Entry

Optimistic case: 7

optimistic casenticipates a more
favorable scenario where Quintex
Pharma will be the first player

Market share % (MS)

Base case: 6%
Optimistic case: 7%

Based on Order of entry matrix,
consider 6% peak share in Base cas
assuming entry of a new player in the
market before Quintex Pharma
In Optimistic case, assumed 7% pea
share with no new player entry in the

market before Quintex Pharma

Uptake curve

Moderate 5 years

Moderate uptake curve is assumed

considering existing competition

Considered lowest SU price of the
competitors in the market with 5% of

SU Price (2024) $2.33 ) .
price discount on the molecule to
remain competitive
The price growth is assumed from th
Price growth 1.7% average growth of all competitors in
the market
SU factor 1

Strength Split (2024)

SourceiQVA
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Table6.115Volume (Total Market & Quintex Pharma) and Sales (Quintex Pharma) Foree&stseprazole

Timea Parind

Key

Total Molecule Volume
(SU Mn)

Estimated
Volume
(SU K)
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Estimated
Sales ($K)
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Estimated
Volume
(SU K)

Estimated
Sales ($K)

for Quintex Pharma
(Optimistic case)

Potential Opportunity

SourceiQVIA

6.2.3.5Tranexamic Aciflorecast

Table6.116Tranexamica I NJ S Ay /2GS RQL @2 ANB

Parameters Details
Molecule Size ($ K) 5o
(2024)
Molecule Volume CAGR (2020) -14.4%
Vol PPG (2024 vs 2023) -22%
No. of Competitors (2024) 3

Aguettant: 51%
Market Share % (2024) Zee Laboratories: 39%
Sanofi: 10%

Highest: $ 1.75 (Sanofi)

Price (2024
( ) Lowest: $1.19 (Zee Laboratories)

SourceiQVIA
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Table6.117 Forecast Assumptiong Tranexamic Acid

Parameter Assumption Comments
Product launch year 2028
The base case assumes a moderate
scenario where ongelayer will enter
Base case: 5 before Quintex Pharma, while the

Order of Entry

Optimistic case: 4

optimistic case anticipates a more
favorable scenario where Quintex
Pharma will be the first player

Market share % (MS)

Base case: 11%
Optimistic case: 15%

Based on Order of entry matrix,
consider 11% peak share in Base ca
assuming entry of a new player in the
market before Quintex Pharma
In Optimistic case, assumed 15% pe
share with no new player entry in the
market before Quintex Pharma

Uptake curve

Moderate 5 years

Moderate uptake curve is assumed
considering existing competition

Considered lowest SU price of the
competitors in the market with 5% of

SU Price (2024) $1.13 . )
price discount on the molecule to
remain competitive
The price growth is assumed from th
Price growth 1.7% average growth of all competitors in
the market
SU factor 5

Strength Split (2024)

SourceiQVIA
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Table6.118Volume (Total Market & Quintex Pharma) and Sales (Quintex Pharma) Foregasisnexamic
Acid

Time Period

Key

Components

Total Molecule Volume
(SU Mn)

Estimated
Volume
(SUK)

Potential
Opportunity
for Quintex Pharma
(Base case)

Estimated
Sales ($K)

Estimated
Volume
(SU K)

S EE
Sales ($K)

Table6.119Quintex Pharma Volume Forecast by Strengtfiranexamic Acid

Potential
Opportunity for
Quintex Pharma

(Optimistic case)

SourceiQVA

Time Perind

case) (by Strength)

Potential Opportunity
for Quintex Pharma (Base

Potential Opportunity for
Quintex Pharma (Optimistic
case) (by strength)
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6.2.36/ 23S RQL @ FoaratBtYSumntu® S y dzS

Table6.120Revenue Forecast: Base Case vs. Optimistic Case for Top 5 Molecules ($, K)

Time Period

Components

Enoxaparin

Furosemi

Tranexamic
Acid

for Quintex Pharma
(Base case, $K)
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Enoxaparin

Furosemide

Tranexamic
Acid

Top 5 Molecules Revenue
for Quintex Pharma
(Optimistic case, $ K)

Total

SourceiQVA

Figure6.8 Top 5Molecule Revenue in Cote d@voire ¢ in $K

e

2028 2029 F03 2031 F03z 2033 2034 2035 2036 2037 2038 2039

Bl 8asé Case Oplimdstc Casse

146| Feasibility Studies Report

146| Feasibility Studies Report




6 Pricing Strategy

6 Pricing Stratec

6.2.4enegal: Top 5 Molecule Forecast Assumptions & Outputs
6.2.4.1Enoxaparirforecastin Senegal

Table6.121 Enoxaparin M arket in Senegal

Parameters Details
Molecule Size ($ K)
652
(2024)
Molecule Volume CAGR (2020) 9.5%
Vol PPG (2024 vs 2023) -0.01%
No. of Competitors (2024) 5

Market Share % (2024)

Sothema: 50%
Troikaa: 36%
Sanofi: 12%
Medis: 2%

Price (2024)

SourceiQVIA

Table6.122 Forecast assumptiong Enoxaparin

Highest: $ 4.51 (Amagen India)
Lowest: $ 1.21 (Troikaa)

Parameter Assumption Comments
Product launch year 2028
The base case assumes a moderate
scenario where one player will enter
Base case: 7 before Quintex Pharma, while the

Order of Entry

Optimistic case: 6

optimistic case anticipates a more
favorablescenario where Quintex

Pharma will be the first player

Market share % (MS)

Base case: 7%
Optimistic case: 9%

Based on Order of entry matrix,
consider 7% peak share in Base cas
assuming entry of a new player in the
market before Quintex Pharma
In Optimistic case, assumed 9% peal
share with no new player entry in the
market before Quintex Pharma

Uptake curve

Moderate 5 years

Moderate uptake curve is assumed
considering existing competition

SU Price (2024)

Feasibility Studies Rep¢rt47

$1.15

Considered lowest SU pricetog
competitors in the market with 5% of
price discount on the molecule to

remain competitive
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Parameter Assumption Comments
The price growth is assumed from th
Price growth 2.1% average growth of all competitors in
the market
SU factor 2
20001U: 1%

StrengthSplit (2024)

SourceiQVIA

4000IU: 83%
60001U:12%
80001U: 4%

Country Analysis (average)

Table6.123Volume (Total Market & Quintex Pharma) and Sales (Quintex Pharma) Foree&stsxaparin

Time Period
Key

Components

Total Molecule Volume
(SU Mn)

Estimated
Volume
(SU K)
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Estimated
Sales ($K)

Estimated
Volume
(SU K)

Potential
Opportunity for

Estimated
Sales ($K)

Quintex Pharma
(Optimistic case)

SourceiQVIA
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Table6.124 Quintex Pharma Volume Forecast by StrengtBnoxaparin

Timea Parind

2000 IU
(SU, K)

4000 1U
(SU, K)
6000 IU
(SU, K)
8000 IU
(SU, K)

2000 U
(SU, K)

4000 1U
(SU, K)

8000 1U
(SU, K)

Quintex Pharma (Base
case) (by Strength)
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Potential Opportunity for
Quintex Pharma (Optimistic
case) (by strength)

SourceiQVIA
6.2.4.2Rurosemide Forecast in Senegal

Table6.125Furosemide Market in Senegal

Parameters Details
Molecule Size ($ K)
605
(2024)
Molecule Volume CAGR020-24) 4.7%
Vol PPG (2024 vs 2023) 0.02%
No. of Competitors (2024) 2

Sanofi: 98%

0,
Market Share % (2024) Pharmacie National 2%

Highest: $ 0.52 (Sanofi)

Price (2024
( ) Lowest: $ 0.07 (Pharmacie Natioggal

SourceiQVIA

Feasibility Studies Repprt49 Feasibility Studies Reppri4¢




6 Pricing Strategy

6_Pricing Strategy

Table6.126 Forecast Assumptiong Furosemide

Parameter Assumption Comments
Product launch year 2028
The base case assumes a moderate
scenario where one player will enter
Base case: 4 before Quintex Pharma, while the

Order of Entry

Optimistic case: 3

optimistic caseanticipates a more
favorable scenario where Quintex
Pharma will be the first player

Market share % (MS)

Base case: 15%
Optimistic case: 20%

Based on Order of entry matrix,
consider 15% peak share in Base ca
assuming entry of a new player in the
market before Quintex Pharma
In Optimistic case, assumed 20% pe
share with no new player entry in the
market before Quintex Pharma

Uptake curve

Moderate 5 years

Moderate uptake curve is assumed
considering existing competition

Considered SU price of competitors
(lowest price of high selling product)

SU Price (2024) $0.50 in the market with 5% of price
discount on the molecule to remain
competitive
The price growth is assumed from th

Price growth 2.1% average growth of all competitors in
the market

SU factor 3

Strength Split (2024)

SourceiQVA
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Table6.127Volume (Total Market & Quintex Pharma) and Sales (Quintex Pharma) Foree&st®osemide

Time Period

Key

Components

Total Molecule Volume
(SU Mn)

Estimated
Volume
(SUK)

(1%
for

Opportun
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=
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o
o

Estimated
Sales ($K)

Estimated
Volume
(SU K)

Estimated
Sales ($K)

Quintex Pharma
(Optimistic case)

Potential Opportunity for

SourceiQVIA

6.2.4.3Forecast Oxytocin in Senecl

Table6.128 Oxytocin Market in Senegal

Parameters Details
Molecule Size ($ K)
1,515
(2024)
Molecule Volume CAGR (26020) -3.9%
Vol PPG (2024 vs 2023) 3%
No. of Competitors (2024) 2

Market Share % (2024)

Troikaa: 75%
Pharmaco: 25%

Price (2024)

SourceiQVIA
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Table6.129 Forecast Assumptiong Oxytocin

Parameter Assumption Comments
Product launch year 2028
The basease assumes a moderate
scenario where one player will enter
Base case:4 before Quintex Pharma, while the

Order of Entry

Optimistic case: 3

optimistic case anticipates a more
favorable scenario where Quintex
Pharma will be the first player

Market share % (MS)

Base case: 15%
Optimistic case: 20%

Based on Order of entry matrix,
consider 15% peak share in Base ca
assuming entry of a new player in the
market before Quintex Pharma
In Optimistic case, assumed 20% pe
share with no new player entry in the
market before Quintex Pharma

Uptake curve

Moderate 5 years

Moderate uptake curve is assumed
considering existing competition

Considered lowest SU price of the
competitors in the market with 5% of

SU Price (2024) $0.26 . )
price discount on the molecule to
remain competitive
The price growth is assumed from th
Price growth 2.1% average growth of all competitors in
the market
SU factor 5
Country Analysis (average)
Strength Split (2024) 5IU: 100%

SourceiQVIA
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Table6.130Volume (Total Market & Quintex Pharma) and Sales (Quintex Pharma) Foree@stgtocin

Time Period
Key
Components

Total Molecule Volume
(SU Mn)

Estimated
Volume
(SU K)

Estimated
SEESNE)

>
=
=
=
=
s
o
<%
<%
(@)
<
=
c
[}
:
o
o

for Quintex Pharma (Base

Estimated
Volume
(SUK)

Estimated
Sales ($K)

Potential Opportunity for
Quintex Pharma (Optimistic

SourceiQVIA
6.2.4.4Forecast Omeprazolein Senegal

Table6.131Omeprazole Market in Seneg@meprazole Market in Senegal

Parameters Details
Molecule Size ($ K)
1,085
(2024)
Molecule Volume CAGR (26020) 36.3%
Vol PPG (2024 vs 2023) 24%
No. of Competitors (2024) 7

Arrow Generiques: 45%
Medical Pharmacy: 23%
Dafra Pharma: 12%
Strides: 8%

Caplin Point: 6%
BDAPharma: 5%

Market Share % (2024)
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Parameters

Details

Price (2024)

Highest: $ 4.86 (Strides)

Lowest: $ 1.30 (BDA Pharma)

SourceiQVIA
Table6.132 Forecast Assumptions: Omeprazole
Parameter Assumption Comments
Product launch year 2028
The basease assumes a moderate
scenario where one player will enter
Base case: 9 before Quintex Pharma, while the

Order of Entry

Optimistic case: 8

optimistic case anticipates a more
favorable scenario where Quintex

Pharma will be the first player

Market share % (MS)

Base case: 4%
Optimistic case: 6%

Based on Order of entry matrix,
consider 6% peak share in Base cas
assuming entry of a new player in the
market before Quintex Pharma
In Optimistic case, assumed 7% pea
share with no new player entry in the

market before Quintex Pharma

Uptake curve

Moderate 5 years

Moderate uptake curve is assumed
considering existing competition

Considered average SU price of
competitors (lowest price of high

SU Price (2024) $1.80 selling products) in the market with
5% of price discount on the molecule
to remaincompetitive
The price growth is assumed from th

Price growth 2.1% average growth of all competitors in
the market

SU factor 1

Strength Split (2024)

SourceiQVIA
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Table6.133Volume (Total Market & Quintex Pharma) and Sales (Quintex Pharma) Foree&stgeprazole

Time Period

Key

Components

Total Molecule Volume
(SU Mn)

Estimated
Volume
(SU K)
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Estimated
Sales ($K)

Estimated
Volume
(SUK)

S EE
Sales ($K)

Potential Opportunity
for Quintex Pharma
(Optimistic case)

SourceiQVIA

6.2.4.5Tranexamic Acid Forecast

Table6.134 Tranexamic Acid Market in Senegal

Parameters

Details

Molecule Size ($ K)

(2024) 8
Molecule Volume CAGR (2020) 20.6%
Vol PPG (2024 vs 2023) 534%
No. of Competitors (2024) 2

Market Share % (2024)

Sanofi: 72%
Aguettant: 28%

Price (2024)

SourceiQVIA

Feasibility Studies Reppri55

Highest: $ 1.73 (Sanofi)
Lowest: $ 1.30 (Aguettant)
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Table6.135Forecast Assumptiong Tranexamic Acid

Parameter Assumption Comments
Product launch year 2028
The base case assumes a moderate
scenario where one player will enter
Base case: 4 before Quintex Pharma, while the

Order of Entry

Optimistic case: 3

optimistic case anticipates a more
favorable scenario where Quintex
Pharma will be the first player

Market share % (MS)

Base case: 15%
Optimistic case: 20%

Based on Order of entry matrix,
consider 15% peak share in Base ca
assuming entry of a new player in the
market before Quintex Pharma
In Optimistic case, assumed 20% pe
share with no new player entry in the
market before Quintex Pharma

Uptake curve

Moderate 5 years

Moderate uptake curve is assumed
considering existing competition

Considered lowest SU price of the
competitors in the market with 5% of

SU Price (2024) $1.23 . )
price discount on the molecule to
remain competitive
The price growth is assumed from th
Price growth 2.1% average growth of all competitors in
the market
SU factor 5

Strength Split (2024)

SourceiQVIA
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Table6.136Volume (Total Market & Quintex Pharma) and Sales (Quintex Pharma) Foregasisnexamic

Acid

Time Period

Key

Components

Total Molecule Volume
(SU Mn)

Estimated
Volume
(SU K)

Potential
Opportunity
for Quintex Pharma
(Base case)

Estimated
Sales ($K)

Estimated
Volume
(SU K)

Potential
Opportunity for
Quintex Pharma

Estimated
Sales ($K)

(Optimistic case)

SourceiQVA

Table6.137 Quintex Pharma Volume Forecast by Strengtfiranexamic Acid

Time Period

Key

Components
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Potential
Opportunity
for Quintex
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Time Period

Key

Components

SourceiQVA

6.2.4.6Senegal: Revenue Forecast Summary

Table6.138Revenue Forecast: Base Case vs. Optimistic Case for Top 5 Molecules ($, K)

Time Perind

Enoxaparin

Furosemide

Tranexamic
Acid

Top 5 Molecules Revenue
for Quintex Pharma
(Base case, $K)

Total

Enoxaparin

Furosemide

Tranexamic
Acid

Top 5 Molecules Revenue
for Quintex Pharma

Total

SourceiQVA
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Figure6.9 Top 5Molecule Revenue S&negal in-$K

612
5TT

416 429 o

119

2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039

M Base case W Optimistic Case

SourceiQVIA

Feasibility Studies Rep$ri59 Feasibility Studies Repri5¢




6.247. dZNJ Ayl Cl &a2sx [/ 20S RForetasbmdhary  yR { SyS3lty wSg@SydzS

Table6.139Revenue Forecast: Base Case vs. Optimistic Case for Top 5 Molecules ($, K)

Time Period

Key

Components

Burkina
Faso

Senegal 284 355 390 403 429 442 454

(Base case, $K)

for Quintex Pharma

Top 5 Molecules Revenue

Total 400 822 1,319 1,655 1,822 1,891 1,958 2,024 2,088 2,151 2,213 2,275

Burkina

Faso 278 569 910 1,141 1,255 1,304 1,351 1,399 1,446 1,493 1539 1,586

172 356 573 721 794 823 852 879 905 931 955 979

SENELEL 119 245 393 492 540 559 577 595 612 629 646 663
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570 1,171 1,877 2,353 2,589 2,686 2,780 2,873 2963 3,063 3,141 3,229
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6.2.5ECOWARevenud-orecast

To forecast the revenue for tiECOWAS region, IQVIA focused on the contributions from Burkina

Faso, Cote d'lvoire, and Senegal. These three countries collectively account for 49% of the total

market within ECOWAS. By analyzing their revenue contributions, IQVIA extrapolated the overall
revenue for entire ECOWAS region.
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Table6.140Revenue Forecast: Base Case vs. Optimistic Case for Top 5 Molecules ($, K)

Time Period

Key

Components

ECOWAS 816

2,692

Revenue
for Quintex Pharma
(Base case, $K)

Top 5 Molecules

3,378

3,718

3,859

3,996

4,130

4,260

4,389

4,516

4,642

ECOWAS 1,163 2,389 3,830
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4,802

5,283

5,482

5,674

5,863

6,048

6,230

6,410

6,589

SourceiQVIA
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Figure6.11 Top 5 Molecule Revenue Forecast for ECOWRSSK

2028 2028 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039

Bl Base Case [ Optimistic Case

SourceiQVIA

Feasibility Studies Repdrtl63 Feasibility Studies Repdrt1 62




/ Stakeholder Engagement
Strategy and Communication
Plan

7.1 Objectives of the present chapter

1. To identify the key stakeholders crucial@uintex Pharma business and understand the
relationship and influence between all stakeholders.

2. To enable alignment of strategy in line with changing trends and behaviours of the key
stakeholders

3. To enable effective and efficient engagement and communication channels with key
stakeholders across all stages of the development of the biopharmaceutical injectable
manufacturing plant, to build trust and ensure alignment of expectations.

4. To drive stakeholdedriven decisiormaking by integrating feedback from stakeholders like
investors, suppliers, healthcare providers, and policymakers into the plant's development
strategy, ensuring commercial viability and letegm sustainability

7.2 Stakeholders Mapping

7.2.1Stakeholdeidentificationand analysis

For the purposes of this plan, and consistent with Quintex Pharma terminology, Stakeholders are
persons or groups who are directly or indirectly affected by the activities of this project or business,
as well as those who may have interests in the projediusiness and/or the ability to influence its
outcome, either positively or negatively.

Engagement is a twavay process whereby information is exchanged, and ideas and concerns are
communicated and genuinely considered to inform and guide key business decisions and activities.

The stakeholders relevant to this project are categorized into the following groups:

7.2.1.1Government & Regulatory Bodies
1 Ministry of Health (MoHg, Policy direction and regulatory oversight.
1 Ghana Health ServiggOversees public healthcanestitutions and procurement.
1 Ghana Food and Drugs Authority (FQRyoduct approval, compliance, and Good
Manufacturing Practice (GMP) certification.
1 Pharmacy Council of Ghagd&egulation of pharmaceutical professionals.
Ghana Standards Authority (GRAQuality and safety standards.
1 Ghana Investment Promotion Centre (GIP@jvestment facilitation and incentives.

=
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1 Ministry of Trade, Agribusiness, and Industiyndustrial policy alignment and incentives.
1 Ghana Revenue Authority (GRAaxation and fiscal policy.
1 Environmental Protection Agency (ERAnvironmental impact assessments.

7.2.1.2HealthcareEcosysten& End Users (Customers)

1 Public Health Institutions (KorlBu Teaching Hospital, Komfo Anokye Teaching Hospital,
regional hospitals, district hospitals etc.Key endusers (customers) of biopharmaceutical
injectables.

1 Private Hospitals & Clinics (Nyaho Medical Centre, Trust Hospital, Focos Orthopaedics
Hospital, Lister Hospital etg)Key endusers (customers) of biopharmaceutical injectables.

1 National Health Insurance Authority (NHReimbursement and insurance coverage for
injectables.

1 Healthcare Professional Associations (Ghana Medical Association, Pharmaceutical Society of
Ghana, etc.y Advocacy and collaboration.

7.2.1.3Industry & Business Partners
1 Local Pharmaceutical Manufacturey®otential collaborators and competitors.
International Pharma PartneisJoint venture partners.
Raw Material SuppliersLocal and international sourcing.
Distributors & Wholesalers Supply chain partners.
Retail Pharmacies Downstream distribution.

=A =4 =8 =4

7.2.1.4Financial & Investment Institutions
91 Local & International BanksProject financing.
1 Development Finance Institutions (e.g., AfDB, World BankgIPatential funding and
technical assistance.
9 Private Equity & Venture Capital FirmBivestment opportunities.

7.2.1.5Regional, Continental, and international stakeholders
1 World Health Organizatiog Public health impact, quality standards
1 Africa CDE Public health impact
1 AfCFTA/African UnionRegional development, tradeplications
1 International Donors/Aid OrganizatioqdHealthcare improvement, economic development

7.3 Stakeholder Engagement Plan

The following Stakeholder Engagement Plan (SEP) has been developed relative to the four key stages
of this project and the necessary engagement activities. Each stage presents unique requirements
and challenges necessitating targeted engagement with refesi@keholders. These stages include:

7.3.1Stage 1: Feasibility / Exploration

This stage focuses on assessing the viability of the manufacturing plant. It involves condeucting in
depth feasibility studies, market research, regulatory assessments, and technical evaluations to
determine the demand, operational requirements, and potahtihallenges. Key activities include;
Market and demand analysis for injectable pharmaceuticals, regulatory and policy landscape
assessment, site selection and infrastructure feasibility studies, stakeholder identification and
preliminary engagement, costimation and initial business case development.



7.3.2Stage 2: Financing / Strategic investment

During this stage, efforts are directed toward securing the necessary financial resources to develop
the manufacturing facility. This involves engaging investors, financial institutions, and development
partners. Key activities include; Development of gaded investment and financing strategy,
identification and engagement of potential investors and funding agencies, securing government
incentives, grants, or pubHgrivate partnerships (PPPs), negotiations with financial institutions for
loans or credifacilities, finalizing financial models and retewn-investment projections.

7.3.3Phase 3: Operational Readiness / Commissioning

This stage marks the transition from plant construction to operational readiness. It includes the
setup, installation, validation, and certification of manufacturing processes. Key activities include:
construction and installation of manufacturing equipnieregulatory approvals and compliance
validation, staff recruitment and training for plant operations, test production runs and quality
assurance checks, official commissioning and launch of the facility.

7.3.4Phase 4: Production / Commercialization

This final stage signifies fultale manufacturing and distribution of injectable pharmaceutical
products. The focus shifts to optimizing operations, ensuring product quality, and maintaining
regulatory compliance. Key activities include: Ballle prodation and quality control measures,

market entry and product distribution strategies, continuous stakeholder engagement and regulatory
reporting, process optimization and expansion planning, {peatket surveillance and



Table7.1 Stakeholder Engagement Plan

Stage

Stakeholder type

Area of influence

Engagement Purpose

Engagement approach

Feasibility

1

International partner

Providing technical
expertise from operating
in multiple markets.
Ensuring alignment with
GMP, WHO guidelines
and country specific
requirements

Providing steer regarding
decisions on licensing,
technology sharing
agreements and capacity
building for local
biopharma expertise
within Ghana and
ECOWAS region.

1 Alignment, transparency

collaborative planning,
and decision making

1

Regular meeting
schedules and reporting
mechanisms for the
findings from feasibility
studies

1 Financing

Feasibility Studies Repdrtl67

Banks and Development
Finance Institutions (e.g.
AfDB, World Bank, IFC)
Multilateral & bilateral
donors(The Global Fund
WHO, UNDP, EU, GIZ
etc.)

Private investors &
Venture capital firms

Potential funding and
technical assistance
Provision of investment
opportunities
Managing financial risk

Feasibility Studies Repdrtl67

Securing funding from
the right mix of investors
while ensuring
transparency, credibility,
and alignment with

stakeholder expectations

Engage donors to
explore grant funding
Conduct investment
roadshows and
presentations (e.g.

dzi At AT S DKI
and investment forums
to pitch to investors)
Organize regular investo
briefings and provision
of access to due
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Communication Plan

7 Stakeholder Engagement Strategy

Stage

Stakeholder type

Area of influence

Engagement Purpose

Engagement approach

diligence reports as well
as detailed financial
projections and reports.

1 International partner M  Access to industry and Securing financial Organize regular
investor networks structuring support, risk briefings and provide
1 Guidance on financial mitigation and access to access to due diligence
modellingto ensure development finance reports as well as
sustainability. detailed financial
9  Strengthening projections and reports.
international investor
confidence
1 Government agencies 1 Shaping investment Government
(MoH, GIPC) climate through policies engagement on
that affect financing risk incentive negotiations
and ROIL. and publieprivate
partnerships
1  Operational Readiness 1 Ghana Food and Drugs 1 Regulatory, quality and Ensuring regulatory Regular communication
Authority (FDA) standards compliance compliance, as well as with FDA ordossier
1 Ghana Standards market entry incountry. submissions, inspections
Authority (GSA) and approvals
1  Environmental Organize quality and
Protection Agency (EPA] safety compliance
 Ghana Revenue checks or audits before
Authority (GRA) production.
1 Regional, Continental, 1 Enhanced market acces Ensuring regulatory Attend industry forums
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stakeholders (WHO,

regional integration, and
trade facilitation

alignment, market

access (regionally, acros

and policy dialogues by
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Stage

Stakeholder type

Area of influence

7

7 Stakeholder Engagement Strategy

Engagement Purpose

Engagement approach

AfCFTA, Africa CDC,
Africa Medicines Agency

the continent and
internationally) and
public health impact

AMA, Africa CDC, AfCF1
etc.

= =4 -4 -

Ministry of Health
Ghana Health Service
Healthcare institutions,
Healthcare Professional
Associations

Healthcare Federation of
Ghana

Christian Health
Association of Ghana
(CHAG)

Demand for
manufactured injectable
products.

Distribution of
manufactured injectable
products

Clinical adoption and
confidence building

Ensuring market
readiness and demand
alignment

Building strategic
partnerships for smooth
adoption and
distribution of products
manufactured
Strengthening public
confidence and
healthcare provider buy
in

Secure endorsements
from healthcare
professionals

Organize briefings with
key government
agencies, healthcare
institutions (Public
hospitals and private
hospitals) to introduce
GKS LXIFyidQa
potential impact on local
healthcare delivery.
Partner with
professional association
on clinical awareness
and training programs
(e.g. CPD)

Collaborate with FDA
and medical associations
to organize scientific and
regulatory forums (e.qg.
product standards,
product education,
quality assurance, GMP

etc.)

1

Feasibility Studies Reppri69

Raw material suppliers

1 Availability of raw

materials (APIs,

Ensuring reliable,
compliant, and cost

Feasibility Studies Reppri6¢

Identify potential
suppliers of raw
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7 Stakeholder Engagement Strategy

Stage

Stakeholder type

Area of influence

Engagement Purpose

Engagement approach

Pharmaceutical
distributors and
wholesalers
Pharmaceutical
Manufacturing
Association of Ghana

excipients, packaging
etc.) for production
Distribution of
manufactured injectable
products

effective supply chain fol
the manufactured
injectable products
Identify partnership
opportunities with other
local manufacturing
companies.

materials (APIs,
excipients, packaging
etc.) and conduct
supplier audit & due
diligence to verify
compliance, quality, and
supply reliability.
Establish agreements
with key suppliers for
raw materials.

Identify and onboard key
pharmaceutical
distributors though
distributors
partnerships.

1 Production
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Banks and development
finance institutions (e.g.,
AfDB, World Bank, IFC)
Multilateral & bilateral
donors WHO, UNDP, EL
GIZ etc.)

Private investors &

Venture capital firms

Provision of Financing
and credit facilities
Market access and
partnerships

Provision of equity
investment
opportunities
Managing financial risk

Acquiring financing and
credit facilities to enable
operations.

Leveraging technical
assistance to improve
financial sustainability.
Developing strategic
partnerships for market
expansion and
international
collaboration

Engage DFls to obtain
and utilize blended
financing (concessional
loans, grants, equity
investments) to deisk
commercial loans.
Participate in donor
sponsored initiatives and
forums to align with
donor priorities and
investment focus in
healthcare and

industrialization.
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7
7 Stakeholder Engagement Strategy

Stage Stakeholder type Area of influence Engagement Purpose Engagement approach

1 Leverage industry
networks and
investment platforms

1 1 Ghana Food and Drugs 1 Regulatory, quality and 1  Ensuring compliance to 1  Organize regular quality
Authority (FDA) standards compliance all regulatory and quality and safety compliance
1 Ghana Standards standards in the country checks or audits.
Authority (GSA) 1 Ensuring sustainable 1 Establish
1  Environmental operations pharmacovigilance
Protection Agency (EPA’ reporting systems.
1 Ghana Revenue 1 Maintain an open
Authority (GRA) communication channel
with all regulatory
bodies
9 1 Regional, Continental, 1 Regulatory 1 Ensuring regulatory i  Establish formal
and international harmonization alignment, improving communication
stakeholders (WHO, Market access market access and publi channels.
AfCFTA, Africa CDC, 1  Trade facilitation health impact 1 Attend relevant
Africa Medicines Agency stakeholder events.

1 Leverage government
partnerships with these
stakeholders.

i 1 Ministry of Health 1  Shaping of market acces 1  Ensuring policy 1 Engage with governmen:
1 NHIA through policies alignment, public agencies on policy
f  Ghana Health Service 1 Pricing and procurement inclusion dialogues, MOU, and
1 Healthcare institutions reimbursement and health financing technical presentations.
 Healthcare Professional support 9 Ensure Public

Feasibility Studies Reppri71
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7 Stakeholder Engagement Strategy

Stage

Stakeholder type

Area of influence

Engagement Purpose

Engagement approach
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1

Healthcare Federation of
Ghana

Christian Health
Association of Ghana
(CHAG)

Demand generation for
manufactured injectable
products.

Distribution of
manufactured injectable
products

Clinical adoption and
confidence building

1

Ensuring market uptake,
supply chain integration

compliance for
government contracts.
Organize hospital visits
for round table
discussions and product
demonstrations and
establishment of
partnerships for
distribution.

Conduct
pharmacovigilance
programs for adverse
event reporting.

Engage Key Opinion
Leaders (KOLs) for
advocacy to improve
adoption.

Continue to partner with
professional association:
to provide capacity
building initiatives (CPDs
Workshops etc.)

Run patient awareness
campaigns on treatment
benefits and safety of
injectable products
(especially locally
manufactured ones)
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Stage

Stakeholder type

Area of influence

7 Stakeholder Engagement Strategy

Engagement Purpose

Engagement approach

SourcelQVIA

Feasibility Studies Repprt73

Raw material Suppliers
Pharmaceutical
distributors and
wholesalers
Pharmaceutical
Manufacturing
Association of Ghana

Supply of raw materials
(APIs, excipients,
packaging etc.) to
maintain production
schedules.

Cost of production and
pricing strategy for final
injectable products
Quality of the final
injectable products

1
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Ensuring reliable,
compliant, and cost
effective supply chain foi
the manufactured
injectable products
Establishing
collaborative rather than
purely competitive
relationships with other

local manufacturers

1

Improve strategic
alliances with suppliers
and distributors for
supply chain efficiency.
Offer incentives for
distributors to increase
market reach.



7.4 Communication Plan

7.4.1Background

As part of the biopharmaceutical injectable manufacturing pfaasibility study, Quintex Pharma

has identified the need for a Strategic Communications Plan to assist in the implementation of the
biopharmaceutical injectable plant, positioning the company to be a trusted industry leader while
O2 y (i NR 0 dzii A yeadth securityDak wey &s @Rarmé&ceutical seifficiency.

Effective communication is essential to building trust, securing stakeholdeinband ensuring the
smooth execution of the project. This Communication Plan outlines a structured approach to
engaging key stakeholdarsncluding government agencies, regialey bodies, healthcare providers,
investors, and the public. By fostering transparency, alignment, and support, the plan aims to drive
awareness, manage expectations, and facilitate collaboration throughout the project lifecycle.

7.4.20bjectives

1. Establish credibility and trust with all stakeholder groups through maintaining clear,
transparent, consistent, and timely communication throughout the project phases.

2.l AAKE AIKG vdAyGSE t KENYEFQa O2YYAGYSyd G2 | dz f
international regulatory standards.

3.t2aAldA2y GKS LINRB2SOG Fa I adGNIGS3aAO O2y i N O dz

4. Support advocacy efforts for favourable policy and regulatory environment for
biopharmaceutical manufacturing in Ghana.

7.4.3Communication methods and strategic key messages

Effectively reaching each target audience requires a tailored communication approach. Different
stakeholders have varying preferences for receiving information, and using the right channels

ensures that messages are not only delivered but also understodéeted upon.

To maximize engagement and impact, it is crucial to select communication mediums that align with

iKS FdzZRASYyO0SQa KlIoAadas SELISOGIGAZ2Yyasr yR tS5@St 2
traditional media, digital platforms, direct engagement, or intygvents, the goal is to ensure

clear, consistent, and impactful messaging.

Below is a breakdown of the recommended communication mediums and channels best suited for

SI OK | dzRASYy OSs Sy&dadaNAy3dI (KIG vdAyGSE t KFENYEFQ& 18
awareness, foster collaboration, and drive stakeholder support



Target Audience

Table7.2 Communication methods and strategic key messages

Specific objectives

Communication channels

Strategic key messages

Feasibility Studies Repdrtl75

Government & Regulatory Bodies 1  Obtain necessary approvals and 1 Formal letters a! AaGNFGS3AAO Ay

0 Ministry of Health (MoH) align with government policies 1  Official meetings AUNBYy3IiKSY DKLIYyY

0 Ghana Health Service 1 Policy papers pharmaceutical industry and

0 National Health Insurance 1 Publieprivate dialogue platforms enhanceseltsufficiency in
Authority (NHIA) OAZ2LIKEF NI OSdzia O

0 Ghana Food and Drugs GhdzNJ LI Fyd SAff
Authority (FDA) the highest international quality
Pharmacy Council of Ghana standards, ensuring that locally
Ghana Standards Authority produced injectables are both saf
(GSA) FyR S¥FF¥FSOGABS 7

0 Ghana Investment Promotioi G. & t20FtAT AY3
Centre (GIPC) biopharmaceutical injectables, we

0 Ministry of Trade, gAff &dzZLILR NI DK
Agribusiness, and Industry achieve Universal Health Coveray

0 Ghana Revenue Authority (UHC), ensuring that all citizens
(GRA) have access to highuality

0 Environmental Protection KSFEf GKOF NB aSNp
Agency (ER)

Healthcare Ecosystem & End I Gain the trust and support of 1 Conferences 428 gAftf SyadnNB

Users (Customers) healthcare providers and 1  Workshops high-quality injectables for

3 Public Health Institutions (All professionals 1 Newsletters DKIFylQa KSIftGikKO
six (6) public teaching f Featured articles dhdzNJ LINRRdzOG A &
hospitals, all regional 1 Webinar ljdz- t AGeé FyR &L 7

hospitals, All district hospitals

etc.
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Communication Plan

7 Stakeholder Engagement Strategy

Target Audience

Specific objectives

Communication channels

Strategic key messages

3 Private Hospitals & Clinics 1 a1l SFHtGKOFNBE LINE
(Nyaho Medical Centre, Trus receive comprehensive product
Hospital, Focos Orthopedics SRdz2OI GA2y | yR a
Hospital, Lister Hospital etc.)

3 HealthcareProfessional
Associations (Ghana Medica
Association, Pharmaceutical
Society of Ghana, Ghana
National Chamber of
Pharmacy etc.)

T Industry & Business Partners T Build credibility and support f  Business roundtable meetings T a2S FINB O2YYAld

3z International Pharma within the pharmaceutical sector f Trade fairs A0NBy3IGKSyAy3d D
Partnersg Joint venture 1 Investor briefings system by establishing a world
partners. 1 Conferences class biopharmaceutical injectabls

3 Raw Material Suppliers. plant that will enhance the

3 Distributors & Wholesalers availability of lifesaving

3 Retail Pharmacies treatments for patients across the

3z Pharmaceutical YIGA2YE D
Manufacturers Association o f a¢cKAA LINR2SOG ¢
Ghana NBERdzOAYy3a DKI Yyl Q

imported medicines and will help
position Ghana as a regional
pharmaceutical manufacturing
Kdzo ¢ ®

1 428 gAtt Sy3alr3as
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contractors, and businesses,

stimulating economic activity and
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Communication Plan

Target Audience

Specific objectives

Communication channels

Strategic key messages
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fostering the growth of local
AYRdAZAGNR Sa¢

Financial & Investment 1 Secure funding and technical 1 Investment proposals a!  KrovaiKinvestment

Institutions collaboration 1 Presentations opportunity with strong market

3 Local & International Banks Financial reports potential and government
Project financing. & dzLJLJ2 NIi ¢ @

3 Development Finance G¢KS LINR2SOi KI
Institutions (e.g., AfDB, Worl( plan with clear milestones and
Bank, IFQ) Potential funding NB i dzNYy a ¢ &
and technicahssistance. awAial YIyl3SySy

3 Private Equity & Venture comprehensive and proactive to
Capital Firmg Investment address regulatory, financial, and
opportunities. 2LINF GA2YyFE OKI

G¢KS odaaAySaa v
commercial viability with social
AYLI Ol ¢ o

Ga¢KS 22Ayi @Syl
leverages the strengths of both
LI NI ySNE ¢ &

Regional, Continental, and 1  Ensure regulatory compliance, 1 Official Letters awS3aAz2ylLt YIFEN]S

international stakeholders access investment and funding 1 Regulatory dossier submissions pursued through regulatory

3 World Health Organizatioq opportunities as well as market 1 Conferences and forums KENY2YyAT FGAZ2Y A
Public health impact, quality expansion and trade facilitation f Businessoundtable meetings @42S NB RSRAOI
standards collaborating with local, regional,
Africa CDC and international regulatory
AfCFTA/African Union bodies, healthcare providers, and

industry partners to ensure the
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Communication Plan

7 Stakeholder Engagement Strategy

Target Audience

Specific objectives

Communication channels

Strategic key messages

3 International Donors/Aid

Organizations

successful development of the
injectable plant and maximize its
AYLI OG 2y Llzof A

1 General public

SourceiQVIA
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1

Foster public awareness and loce
support

Press releases
Website
Social media & digital platforms

! ROFyOAy3 KSIf
and local production capacity in
DKIF YLl ¢ o

G¢KS SadlofAaky
will create hundreds of direct and
indirect job opportunities for
skilled workers, supporting the
local economy and workforce
RS@St2LIYSyi¢od
2SS INBE O2YYAiddl
AUNBYy3IGKSYyAy3d D
system by establishing a world
class biopharmaceutical injectabli
plant that will enhance the
availability of lifesaving
treatments for patients across the
YIEGA2YEdD



Table7.3 Stakeholders list

PowerInterest

Stakeholder Type Contact Geography level plotting Stakeholder

Government & Regulatory Bodies
Ministry of Government Chief Director Local Regularly engage Ministry of
Health (MOH) Agency Health (MOH)
Ghana Health Government Director General | Local Regularly engage Ghana Health
Service Agency Service
National Health | Government Director Local Actively consult | National Health
Insurance Agency (Strategic Health Insurance
Authority (NHIA) Purchasing) Authority (NHIA)
Environmental Regulatory body | Ag. Deputy Chief| Local Regularly engage| Environmental
Protection Executive Officer Protection
Agency (EPA) (Operations) Agency (EPA)
Ghana Revenue | Regulatory body | Commissioner Local Regularly engage Ghana Revenue
Authority (GRA) (Domestic Tax Authority (GRA)

and Revenue

Division)

Commissioner

(Customs

Division)
Ghana Government Chief Executive | Local Actively consult | Ghana
Investment Agency Officer Investment
Promotion Promotion
Centre (GIPC) Centre (GIPC)
Ghana Standards| Regulatory body | Ag. Director Local Regularly engage| Ghana Standards
Authority (GSA) Standards Authority (GSA)

Division

Ag. Director

Certification

Division
Ghana Food and | Regulatory body | Head of Drugs Local Regularly engage Ghana Food and
Drugs Authority and Herbal Drugs Authority
(FDA) Medicine (FDA)
Ministry of Government Chief Director Local Activelyconsult Ministry of
Trade, Agency Trade,

Agribusiness, anc
Industry

Agribusiness, anc
Industry

Healthcare Ecosystem & End Users (Customers)
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PowerInterest

Stakeholder Type Contact Geography level plotting Stakeholder
KorleBu Public Hospital Chief Executive | Local Maintain Interest | KorleBu
Teaching Officer Teaching
Hospital Hospital
Komfo Anokye Public Hospital Chief Executive | Local Maintain Interest | Komfo Anokye
Teaching Officer Teaching
Hospital Hospital
Cape coast Public Hospital Chief Executive | Local Maintain Interest | Cape coast
Teaching Officer Teaching
Hospital Hospital
Ho Teaching Public Hospital Chief Executive | Local Maintain Interest | Ho Teaching
Hospital Officer Hospital
Tamale Teaching| Public Hospital | Chief Executive | Local Maintain Interest | Tamale Teaching
Hospital Officer Hospital
Sunyani teaching| Public Hospital | Chief Executive | Local Maintain Interest | Sunyani teaching
Hospital Officer Hospital
Greater Accra Public Hospital Medical Director | Local Maintain Interest | Greater Accra
Regional Hospital Regional Hospital
(Accra) (Accra)

Kumasi South Public Hospital Medical Director | Local Maintain Interest | Kumasi South
Hospital (Kumasi) Hospital (Kumasi)
Effia Nkwanta Public Hospital Medical Director | Local Maintain Interest | Effia Nkwanta
Regional Hospital Regional Hospital
(Takoradi) (Takoradi)
Tema General Public Hospital Medical Director | Local Maintain Interest | Tema General
Hospital (Tema) Hospital (Tema)
37 Military Quasi Medical Director | Local Maintain Interest | 37 Military
Hospital government Hospital
Police Hospital | Quast Medical Director | Local Maintain Interest | Police Hospital
government
The Bank Quasi Medical Director | Local Maintain Interest | The Bank
Hospital (Accra) | government / Managing Hospital (Accra)
Director
International Quasi Medical Director | Local Maintain Interest | International
Maritime government / Managing Maritime
Hospital (Tema) Director Hospital (Tema)
Volta River Quasi Medical Director | Local Maintain Interest | Volta River
Authority government / Managing Authority
Hospital Director Hospital
(Akosombo (Akosombo
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7

7 Stakeholder Engagement Strategy

Stakeholder Type Contact Geography level plotting Stakeholder
Ghana Ports and| Quasi Medical Director | Local Maintain Interest | Ghana Ports and
Harbours government / Managing Harbours
Authority Director Authority
Hospital Hospital
(Takoradi) (Takoradi)
Nyaho Medical PrivateHospital | Medical Director | Local Maintain Interest | Nyaho Medical
Centre (Accra) / Managing Centre (Accra)

Director
Lister Hospital Private Hospital | Medical Director | Local Maintain Interest | Lister Hospital
and Fertility / Managing and Fertility
Centre (Accra) Director Centre (Accra)
The Trust Private Hospital | Medical Director | Local Maintain Interest | The Trust
Hospital (Accra) / Managing Hospital (Accra)
Director
Medifem Multi Private Hospital | Medical Director | Local Maintain Interest | Medifem Mult-
Specialist / Managing Specialist
Hospital (Accra) Director Hospital (Accra)
Focos Orthopedic Private Hospital | Medical Director | Local Maintain Interest | Focos Orthopedic
Hospital (Accra) / Managing Hospital (Accra)
Director
Holy Trinity Private Hospital | Medical Director | Local Maintain Interest | Holy Trinity
Hospital (Accra) / Managing Hospital (Accra)
Director
CNJ Hospital Private Hospital | Medical Director | Local Maintain Interest | CNJ Hospital
(Tema) / Managing (Tema)
Director
UQ Specialist Private Hospital | Medical Director | Local Maintain Interest | UQ Specialist
Hospital / Managing Hospital
(Takoradi) Director (Takoradi)
TrustCare Private Hospital | Medical Director | Local Maintain Interest | TrustCare
Hospital (Kumasi) / Managing Hospital (Kumasi)
Director
Asafo Boakye Private Hospital | Medical Director | Local Maintain Interest | Asafo Boakye
Specialist / Managing Specialist
Hospital (Kumasi) Director Hospital (Kumasi)
Al Hospital Private Hospital | Medical Director | Local Maintain Interest | A1 Hospital
(Kumasi) / Managing (Kumasi)
Director
Sycamore Private Hospital | Medical Director | Local Maintain Interest | Sycamore
Hospital / Managing Hospital
(Takoradi) Director (Takoradi)

Feasibility Studies Reppri81
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PowerInterest

Stakeholder Type Contact Geography level plotting Stakeholder
Family Health Private Hospital | Medical Director | Local Maintain Interest | Family Health
Hospital / Managing Hospital

Director
Christian Health | Private, notfor- Director Local Maintain Interest | Christian Health
Association of profit Association of
Ghana (CHAG) | organization Ghana (CHAG)
Ghana Medical | Association President Local Maintain Interest | Ghana Medical
Association Association
Pharmaceutical | Association President Local Maintain Interest | Pharmaceutical
Society of Ghana Society of Ghana
Healthcare Private, notfor- Chief Executive | Local Maintain Interest | Healthcare
Federation of profit Officer Federation of
Ghara organization Ghana
Industry and Business Partners
International Jointventure Managing International Regularly engage| International
Partner Partner Director / Chief Partner
Executive Officer
ErnestChemist Distributor / Managing Local Maintain Interest | Ernest Chemist
Ltd Manufacturer Director Ltd
Gokals Laborex | Distributor Managing Local Maintain Interest | Gokals Laborex
Ltd Director Ltd
Osons Chemist | Distributor Managing Local Maintain Interest | Osons Chemist
Ltd Director Ltd
East Distributor Managing Local Maintain Interest | East
Cantonments Director Cantonments
Pharmacy Ltd Pharmacy Ltd
Unichem Ghana | Distributor Managing Local Maintain Interest | Unichem Ghana
group Director group
Pharmaceutical | Association Executive Local Maintain Interest | Pharmaceutical
Manufacturing Secretary Manufacturing
Association of Association of
Ghana (PMAG) Ghana (PMAG)
Financial ad Investment Institutions
International Multilateral DFI | Country Director | International Actively consult | International
finance finance
Corporation (IFC) Corporation (IFC)
African Multilateral DFI Country Director | International Actively consult | African

Development
Bank (AfDB)
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Stakeholder Type Contact Geography level plotting Stakeholder
European Multilateral DFI | Country International Actively consult | European
Investment Bank Representative Investment Bank
(EIB) (EIB)

UK Foreign, Bilateral DFI British high International Actively consult | UKForeign,
Commonwealth Commission Commonwealth
& Development & Development
Office (FCDO) Office (FCDO)
Deutsche Bilateral DFI Country Director | International Actively consult | Deutsche
Gesellschaft Fur Gesellschaft Fur
Internationale Internationale
Zusammenarbeit Zusammenarbeit
(Glz) (Glz)
Japan Bilateral DFI Chief International Actively consult | Japan
International Representative International
Cooperation Cooperation
Agency (JICA) Agency (JICA)
West African Regional DFI Country Regional Actively consult | WestAfrican
Development Representative Development
Bank (WADB) Bank (WADB)
Ghana Exim Banl Bank Managing Local Actively consult | Ghana Exim Banl
Director
Regional, Continental and International Stakeholders
World Health Development Country International Actively consult | World Health
Organization Partner Representative Organization
(WHO) (WHO)
Africa CDC Health Agency Senior Country | International Actively consult | Africa CDC
Representative
Africa Medicines | Health Agency Director General | International Actively consult | Africa Medicines
Agency Agency
Africa Trade Secretary International Actively consult | Africa
Continental Free | organization General Continental Free

Trade Area

SourceiQVIA
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8.1 Purpose of annjectable manufacturingplant

An injectable manufacturing plant is a highly controlled pharmaceutical production facility designed

for the sterile manufacturing of parenteral drug produdgtsk S g2 NR WLI NBYidSNI £ Q A a
DNBES]1 62NRa WLINIQ YR WSYGSNRYyQX YSIyAy3a wWz2dziaa
forms administered by routes other than the oral (by mouth) rodtkeis can include injections,

topical(onto the skin) and inhalation routes.

Parenterally administered drugs are often chosen for medications that require precise dosing
rapid onset of actionCertain pharmaceutical agentparticularly peptides, proteins, and many
chemotherapeutic agents can only be given parenterally, because they are inactivated in the
gastrointestinal tract when given by mouth. Due to the advance of biotechnology, teaaén
products have grown in number and usage around the world.

Injectablemanufacturingplants serve a critical function in modern healthcare by producing sterile,
readyto-use liquid medications. These are administered via injection for a wide range of therapeutic
uses, such as:

T Intravenous (1V) fluidg Used for hydration, electrolyte balance, and drug delivery.

1 Vaccineg Prevent infectious diseases.

1 Antibiotics & Pain ManagementUsed to treat bacterial infections and pegperative pain.

1 Oncology Medications & Biologi¢S argeted therapies for cancer and autoimmune diseases.

Unlike tablets or capsules, injectables must be completely sterile and free from particulate
contamination, requiring controlled environments, advanced sterilization techniques, angtigi
water systems.

An injectable plant is not just another pharmaceutical facility. It is a highly specialized, regulated, and
precisionengineered sterile environment. To ensure product safety, injectable manufacturing
requires:

1 Compliance with GMP and regulatory approvals.

9 Cleanroomcontrolled environments to prevent contamination.

1 Automated aseptic processing for precise and sterile production.

1 Continuous monitoring & validation to ensure product integrity.

8.2 Injectables

Injectables are a crucial category of parenteral pharmaceuticals, playing an essential role in modern
medical treatment. They are used for rapid drug administration, fluid therapy, vaccinations, and
other therapeutic applications. Since injectables arectiy introduced into the body, they require
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strict sterility control, rigorous quality testing, and regulatory compliance to prevent contamination
and adverse reactions.

Unlike oral medications, injectables bypass the digestive system and enter the body through various
routes, each affecting the speed and efficiency of drug absorption. The four main injection routes
are:

1 Intravenous (IV): Delivered directly into the bloodstream for immediate absorption,
commonly used in emergencies, fluid replacement, and precise dosing. This method ensures
rapid effects, but it also poses the highest risk if contamination occurs. Evemidiéest
impurity can lead to severe health risks, including infections, toxic reactions, or even death.

1 Intramuscular (IM): Injected into the muscle, allowing for faster absorption than
subcutaneous injections. Often used for vaccines, antibiotics, and hormones.

1 Subcutaneous (SC): Administered into thity tissue under the skin, leading to slower
absorption. Used for insulin, anticoagulants, and some vaccines.

T LYGNX RSNXYIFEf oO0L50Y Ly2SOGSR Ayia2 GKS aijiayQa i:
diagnostic tests and certain vaccines.

Figure8.1 Types of injection

l Intramuscular (IM) Subcutaneous (SC) Intravenous (IV)
4 //

In pharmacy parenteral preparations (i.e. drug formulations) refer to sterile preparations intended
for administration by injection, infusion, or implantation into the human or animal body. Hence,
there are generally four main forms of parenteral prepavas:

Injectablegsmall volume parenteral/SVP)

1 Intravenous infusions (large volume parenteral/LVP)

1 Powders for injections

1 Implants

=

The proposed pharmaceutical plant will focus on injectables.
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8.3 Componentsof parenteral preparations
The formulation ofnjectablesinvolves three essential components:
5. Active Pharmaceutical Ingredient (ARIMhe main therapeutic component responsible for
therapeutic effect of the medication.
6. Excipients; Inactive substances added to support the formulation, ensuring stability, pH
balance, tonicity, solubility, and sterility.
7. Packaging The container that maintains sterility and facilitates safe administration.

Figure2: Key elements in injection formulation

API Excipients

—

Packaging

8.3.1Active Pharmaceutical Ingredient (API)

The Active Pharmaceutical Ingredient (ARIthe core component of any medication, responsible for

0KS RNHzZAQ& GKSNILISdziAO SFFSOGd Ly LI NBYyGISNFt LINE
stability requirements due to direct administration into the body.

APIs directly interact with biological targets to produce the desired physiological response. Whether
it's relieving pain, reducing inflammation, or targeting specific pathogens, APIs are responsible for
the efficacy of pharmaceutical products.

Active pharmaceutical ingredients can take various forms such as liquids, powders, crystals, and
extracts. e physical form of APIs plays a crucial role in their handling, storage, and formulation.
Below are the main physical forms used in injectables, along with additional explanations:
1 Sterile Liquid Solution: APIs that are {olissolved in a solvent and require cold storage {2°C
8°C) or room temperature storage depending on stability.
1 Lyophilized Powder: APIs that are frealréed to enhance stability and requimixingbefore
use.

1 https://extranet.who.int/prequal/medicines/activepharmaceuticaingredients
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1 Crystalline Powder: Highly pure API in solid form, often requiring dissolution in a sterile
solvent before formulation.

1 Sterile Emulsion: For lipiobsed drugs like Propofol, which containiofwater emulsions to
facilitate 1V administration.

To ensure the quality and safety of APIs used in pharmaceutical formulations, compliance with Good
al ydzFl OGdzNAy 3 t N OGAOSa o Dat dfor ARs oG thenébessady ¢ K S
controls in the production, processing, and distribution of active ingredients to minimize risks and
maintain product integrity.

Key GMP principles for APIs include:

1 Quality Management System (QMS): Establishing a structured system to document and
control every stage of API production.

1 Raw Material Control: Ensuring all raw materials used in API production meet strict quality
and purity standards.

1 Process Validation: Demonstrating that APl manufacturing processes consistently produce
high-quality products meeting predefined specifications.

1 Contamination and CrogSontamination Control: Implementing measures to prevent
impurities, microbial contamination, and mixps during production.

1 Documentation and Traceability: Maintaining comprehensive records of batch production,
testing, and deviations for regulatory compliance.

1 Regulatory Compliance: Adhering to international standards such as WHO GMP, ICH Q7 (for
APIs used in human medicines), FDA, and EMA guidelines.

8.3.2EXxcipients
Parenteral preparations may require the use of excipients. An excipient is an inactive substance that
serves as the vehicle or medium for a drug or other active substance. The purpose of adding
excipients in parenteral preparations are:
1 To make the preparation in the same concentration as blood (isotonic)
To adjust the acidity level (pH)
To increase solubility
To prevent deterioration of the active substances
To provide adequate antimicrobial properties

=A =4 =8 =4

The addition of excipients should be kept to a minimum. When excipients are used they must not
adversely affect the stability, safety, or efficacy of the active ingredient(s), or cause

toxicity or local irritation. There must be no incompatibility between any of the components of the
dosage form. There are different types of excipients, each with its own purpose, as displayed in the
table below.

2World Health Organization (WHO). (2011). Annex 6: Good Manufacturing Practices for Sterile Pharmaceutical
Products. WHO Technical Report Series No. 961. Geneva: WHO.
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Table8.1 Excipients andheir functions

Excipient Type Examples Purpose

Solvents Water for Injection (WFI), Ethanol, Glycerin Dissolve APIs and adjust viscosity
Buffers Phosphate, Citrate, Acetate Buffers Maintain acidity (pH) stability
Stabilizers EDTA, Polysorbate 80 (for emulsions like Propofol) Prevent degradation and aggregation
Preservatives Benzyl Alcohol, Phenol, Methylparaben (for muditise Inhibit microbial growth in multdose

vials) formulations

Antioxidants Ascorbic Acid, Sodium Metabisulfite Prevent oxidation of active ingredients
Osmotic SodiumChloride, Mannitol Regulate osmolarity for isotonicity
Adjusters

Lipids (for Soybean Oil, Lecithin, Medium Chain Triglycerides (MC Aid in emulsification and drug solubilit
emulsions) (used in Propofol)

In contrast to active ingredients, excipients are inert substances added to pharmaceutical
formulations to facilitate drug delivery, stability, and patient admission. While active ingredients
exert the desired pharmacological effects, excipients play esdenles in ensuring proper dosage
form, solubility, and bioavailability.

8.3.2.1Water for Injection and Sterile Water Systems

Water for Injection (WFI) is an essential component and excipient in the production of parenteral
preparations. Since injectables bypass the body's natural defense mechanisms, WFI must meet the
highest purity standards.

There are two main methods for producing WFI:

1. Distillation The most common method, using special distillers to remove bacteria, toxins and
dissolved impurities effectively. Distillation produces water with consistent quality, meeting
regulatory standards such as United States Pharmacopeia (USP), and European
Phamacopeia (EP).

Figure8.3 Distillation process

Thermometer

Distillation flask

Condenser

Cooling water

Condensed water

Cold water

Bunsen burner Receiving flask

Distilled water
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2. Reverse Osmosis (RO) with Ultrafiltration (Whembrane filtration systenthat removes
ions, bacteria, and particlesommonly used inon-EU regionsvhere distillation isn't
required. To ensurendotoxin removaladditional steps likeltrafiltration may be needed.

Reverse Osmosis

| === (===
r
External
Pressure
Fresh @ ® = SeaWater
Water — @ 29
‘Q * 3"0
99 e”'
?®

=%

Semipermeable -
Membrane

Distillation remains the preferred method for WFI production due to its robust ability to eliminate
endotoxins and microbial contaminants through phase separation andtbigherature operation.

Water for injection should be produced, stored and distributed in a manner which prevents the
growth of microorganisms, e.g. by constant circulation at a temperature above 70 °C or not more
than 4 °C

8.3.3Packaging
The containment of the product is the most fundamental function of packaging for medicinal
products. Packaging may be defined as the collection of different components (e.g. bottle, vial,
closure, cap, ampoule, blister) which surround the pharmaceutical product from the time of
production until its useThe design of higlyuality packaging must take into account both the needs
of the product and of the manufacturing and distribution system. paskaging must

1 prevent leaks and stop the product from spreading or seeping out;

1 be strong enough to hold the contents during normal handling;

9 Stay unchanged and not react with the medicine inside.

3 World Health Organization (WHQO). (2012). Annex 2: Good Manufacturing Practices for Water for
Pharmaceutical Use. WHO Technical Report Series No. 970. Geneva: WHO.

4 Good manufacturing practices for pharmaceutical products: water for pharmaceutical use. In: WHO Expert
Committee on Specdations for Pharmaceutical Preparations. Thininth report. Geneva, World Health
Organization, 2005 (WHO Technical Report Series, No. 929), Annex 3; and in Quality assurance of
pharmaceuticals. A compendium of guidelines and related materials. Vol. 2ig¢faded ed. Good

manufacturing practices and inspection. Geneva, World Health Organization, 2007.

> World Health Organization (WHQO). (2002). Guidelines on packaging for pharmaceutical products. WHO
Technical Report Series No. 902, Annex 9.



The packaging must protect the product against all adverse external influences that may affect its
quality or potency, such as:

1 light

1 moisture

1 oxygen

9 biological contamination
1 mechanical damage.

The choice of packaging material depends on the formulation, stability, and administration route of
the pharmaceutical product. Glass, plastic, and metaklaamnost commonly used materials, each
with distinct advantages and regulatory considerations:

9 Glass is widely used for oral and injectable pharmaceuticals, such as tables baitipoules,
vials, and prefilled syringgs L& adzAdlFI oAt Adeé RSLISYRa 2y G(KS
classifications provided in the European and U.S. pharmacopoeias

9 Plastics are increasingly used, particularly for parenteral solution bags, due to their
unbreakable, collapsible, and lightweight properties. While all major pharmacopoeias specify
plastic materials, the European Pharmacopoeia provides the most detadedeeaents.

1 Metal is primarily used for neparenteral products, such as tubes, blisters, and aerosol cans.
Aluminiumand stainless steel offer tamper resistance, gas impermeability, and durability,
making them ideal for pressurized containers. While pharmacopoeias do not cover metal
packaging, ISO standards and stability studies ensure compatibility with pharmaceutical
formulations.

Parenteral products can be categorized based on volume and packaging type. The two primary
categories are:
1 Small Volume Parenterals (SVPs): Solutions of 100 mL or less, intended for intermittent
intravenous administration (e.g., injections, vaccines, diagnostic agents).
1 Large Volume Parenterals (LVPs): Solutions of 100 mL or more, typically used for continuous
intravenous infusion (e.g., hydration, electrolyte balance, total parenteral nutrition).

8.3.3.1Characteristicef LVPsand SVPs

While both Small Volume Parenterals (SVPs) and Large Volume Parenterals (LVPS) require strict
sterility, they differ significantly in terms of formulation, packaging, administration, and regulatory
requirements. SVPs are generally used for precise drigedgl such as injections, vaccines, and
biologics, whereas LVPs are designed for continuous intravenous infusion, primarily for hydration,
electrolyte balance, and drug dilution

LVPs are usually packaged in glass bottles or flexible 1V bags, which must undergo terminal
sterilization to ensure microbial safety. Unlike SVPs, LVPs do not contain preservatives, as they are
meant for singleuse administration. Their larggcale produdbn requires bulk sterile processing,

strict endotoxin control, and highpurity water systems to maintain product safety and efficacy. See
the figurebelowfor examples of LVPs.
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Figure8.5 Examples of LVP packaging

Figure8.6 Typical LVP manufacturing proces
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WFI + APl + Others Titamiurm Filter Prefilter Final Filter Tank Filling Starilization

Drugs and vaccines apackaged in SPVs. SVPs are usually packaged in ampoules, viafdledpre
syringes, as can be seen in the figure below. Vials are made of glass or plastic and are sealed with a
rubber stopper. A needle is used to add contents to or withdraw contents fhe vial. Before
withdrawing contents from a vial, an equal volume of air is usually injected into the vial to pressurize
the vial and aid in withdrawing the contents. However, some medications are packaged under
pressure or may produce gas (and theref@ressure) upon reconstitution. In these situations, air
should not be injected into the vial before withdrawing the solution. Vials may be designated for
singledose or multidose use. Singldose vials do not contain preservatives and should be disdarde
after one use. Multidose vials contain a preservative to inhibit bacterial contamination once the vial
has been used. Also, the rubber closure will reseal on a multidose vial.

There are two varieties of prefilled syringes. One type, a cartridge type package, is a single syringe
and needle unit which is to be placed in a special holder before use. Once the syringe and needle unit
are used, they are discarded but the holder isdiagain with a new unit. The other type of prefilled
syringe consists of a glass tube closed at both ends with rubber stoppers. The prefilled tube is placed
into a specially designed syringe that has a needle attached to it. After using this type degrefil

syringe, all the pieces are discarded.
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Figure8.7 Ampoules (left) and Vials (middle) and Prefilled syringes (Right)

Figure8.8 Typical SVP manufacturing process
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Table8.2 Key differences between SVPs and LVPs
Feature Small Volume Parenterals (SVPs) Large Volume Parenterals (LVPs)
Volume X man Y] X Man Y]
Use Case Injections, vaccines, diagnostics Hydration, electrolyte balance, drug delive
Administration Intramuscular, subcutaneous, IV push | Continuous IV infusion
Sterilization Aseptic processing or terminal sterilizati¢ Terminal sterilization preferred
Packaging Ampoules, vials, cartridges, PFS Glass bottles, IV bags
Preservatives May contain preservatives Typically preservativéree
Regulatory Focus Precision dosing, stability Bulk sterile processing, endotoxin control

8.3.4Scope of thenmanufacturingplant

For this manufacturing plant, the production focus is on Small Volume Parenterals (SVPs), specifically
vials and prefilled syringes. This means that only the injectable formulations from the product list
apply, excluding any largelume parenterals (LVPg) noninjectable dosage forms.

The medications produced at this facility primarily include anesthetics, anticoagulants, analgesics,
antibiotics, hormonal therapies, and emergency care drugs.
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8.3.4.1Types ofAPI in this manufacturing plant
The APIs used in this facility can be categorized based on their physicalmiateeceipt and
processing:

Liquid APIs (Sterile Solutions & Emulsions)
9 Used for injectable solutions and emulsions, requiring strict sterility control.
1 Commonly applied for biological APIs, lipmsed drugs, and heaensitive compounds.
1 Examples:
3 {GSNAES [AljdAR {2fdziA2yad I hE@8G20AyX 9y2EL L
3 Ligd-. F aSR 9YdzZ aA2ya I tNRLRF2f

Powder APIs (Lyophilized & Crystalline Powders)
1 Typically reconstituted with sterile solvents before administration.
9 Used for heasensitive or unstable compounds requiring lyophilization.
1 Examples:
3 [ e2LIKATLA
3 Crystalli t 2

2 SNE ™ hYSLINIT 2¢fS
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Aqueous & Concentrated Solutions
1 APIs that are received as highly concentrated liquid formulations, requiring dilution or direct
aseptic filling.
1 Examples:
3 Haloperidol (Concentrated Solution)
3 Ketamine Wdrochloride (Aqueous Solution)

8.3.4.2Types of excipienta this manufacturing plant
Excipients play a key role in ensuring drug stability, sterility, and bioavailability. They come in
different forms based on their function in formulation:

Liquid Excipients
9 Sterile Water for Injection (WR)Primary solvent for injectable formulations.
1 Ethanol, Glyceriq Used as solvents and stabilizers.
1 Soybean Oil, Medium Chain Triglycerides (MGUsed in lipidbased emulsions (e.g.,
Propofol).

Powder & Granular Excipients
1 Phosphate, Citrate, Acetate Buffey$laintain pH stability.
1 Mannitol, Sodium Chloride Used as osmotic adjusters for isotonicity.
1 EDTA, Polysorbate &Act as stabilizers for biologics and emulsions.

Preservatives & Antioxidants (liquid or powder)
1 Benzyl Alcohol, PhenqlUsed in multidose formulations to prevent microbial growth.
1 Ascorbic Acid, Sodium Metabisulfitgd’rotect against oxidation and degradation.

For the whole target product list, including a more detailed description of the APIs and the
excipients, se&rror! Reference source not found.



Theselection of APIs and excipients directly impacts the choice of filling line and processing steps.
The physical form of the raw materials (whether liquid, powder, or lyophilized) determines how they
are processed, sterilized, and filled into the final twamer.

8.4 Quality control

Quality Control (QC) is a critical component of Good Manufacturing Practices$(GMP)
pharmaceutical production. It ensures that raw materialspiocess products, and finished
pharmaceutical products meet established quality standards for safety, efficacy, and consistency.
Effective QC practices help prevent contamination, ensurelaggiy compliance, and maintain the
integrity of pharmaceutical products before they reach patients.

8.4.1Design andrganization of QGaboratories

QClaboratories must be separate from production areas to prevent ecosgamination. Within QC
facilities, areas for biological, microbiological, and radioisotope testing should also be segregated to
avoid crossnterference between test methods. Adequatentilation and fume prevention are
essential, requiring separate diandling units for QC and production areas.

QC laboratories should be designed to suit their operational needs, with sufficient space to allow
organized workflows and minimize migs. Proper storage must be available for:
1 Samples and reference standards, including temperatangrolled units if necessary.
1 Solvents and reagents, ensuring chemical stability and safe handling.
9 Testing records and documentation, which must be securely maintained for audits and
traceability.

Additionally, some sensitive analytical instruments (e.g., mass spectrometergdrighmance
liquid chromatography (HPLC) systems) may require a dedicated room to protect them from
electrical interference, vibration, excess moisture, or contamination.

8.4.2Role of QC in pharmaceutical testing
The QC department is responsible for conducting comprehensive testing at various stages of
manufacturing, including:
1 Raw material testing: Ensuring incoming active pharmaceutical ingredients (APIs), excipients,
and packaging materials meet specifications.
1 In-process quality checks: Monitoring critical manufacturing parameters to maintain batch
consistency.
9 Finished product testing: Conducting chemical, physical, and microbiological tests to verify
compliance with pharmacopoeial standards (e.g., USP, EP

Microbiological testing is particularly important for sterile pharmaceuticals, requiring endotoxin
testing, sterility testing, and microbial limits tests to prevent contamination risks.

5 World Health Organization (2012/HO good manufacturing practices for pharmaceutical products: main
principles Annex 3, WHO Technical Report Series, No. 961.



8.4.3Environmental Monitoring and Quality Assurance
To maintain product sterility and quality, QC teams conduct routine environmental monitoring in
cleanrooms, aseptic processing areas, and packaging zones. This includes:

9 Particulate and microbial air sampling to detect contamination risks.

1 Surface and personnel monitoring to verify aseptic processing standards.

1 Water and compressed gas quality tests to ensure purity levels for production.

Additionally, QC works closely with Quality Assurance (QA) to oversee deviation investigations, out
of-specification (OOS) results, and corrective actions (CAPA), ensuring compliance with GMP
regulations.

8.4.4Good Manufacturing Practices (GMP) and Regulatory Compliance

Ensuring that pharmaceutical production meets stregjulatory requirements is fundamental.
Compliance with GMP, 1SO, and environmental regulations is hecessary for maintaining product
safety and quality. Key aspects include:

1 Good Manufacturing Practices (GMP): Compliance W8k, ERand WHO standards through
regular audits, inspections, and implementation of SOPs.

1 Quality Assurance (QA): Developing robust QA programs that inchptedass controls,
final product testing, and stability studies to ensure product consistency and safety.

1 ISO 14644 (Cleanroom Standards): Injectable plants must operate in classified cleanrooms
with controlled air quality, particle count, and microbial contamination, as defined by ISO
146441.

1 Validation & Documentation: All processes must be thoroughly documented to comply with
regulatory guidelines. Validation records should be maintained to demonstrate compliance
with GMP, ISO, and industry standards.

1 Environmental & Waste Management Compliance: Proper disposal of waste materials and
adherence to environmental regulations are crucial for sustainable manufacturing.

8.4.5Documentation and Recofideeping

Accurate recorekeeping is a fundamental aspect of QC. All laboratory activities, including test
results, calibration records, equipment validation, and analytical method validation, must be
documented in compliance with GMP guidelines.

Regulatory bodies such as the WHO, FDA, EMA, and PIC/S require pharmaceutical manufacturers to
maintain detailed QC documentation for batch release, stability studies, and product recalls, ensuring
traceability and accountability.



9 Facllity layout and workflow

9.1 Key specifications for an injectable plant

The facility layout of an injectable manufacturing plartrig of the most critical factors in ensuring
sterility, efficiency, and regulatory compliance. The design must support a unidirectional workflow,
prevent crosscontamination, and maintain cleanroom classifications according to 1ISO 114644
standards.

9.1.1Cleanroonclassifications

A cleanroom in a manufacturing plant is a controlled environment designed to minimize
contamination from airborne patrticles, microorganisms, and chemical vapours. These environments
are critical for maintaining sterility anehsuring higkguality production, particularly in the
manufacturing of injectables, medical devices, and biopharmaceuticals.

Cleanrooms are classified according to 1ISO 1464¢hich defines the maximum allowable particle
count per cubic meter of air. The classification system ranges from ISO 1 to ISO 9, with lower
numbers indicating stricter contamination control. For exam@® Il permits no more than 10

LI NI AOf Sa LISNJ OdzoAO YSUSNI oxndm YAONByYyao | yR
microns).

Pharmaceutical manufacturing plants, especially those producing injectable drugs, require strict
cleanroom classifications to prevent contamination. The most common classifications include:
1 1SO 5 (Class 100, EU Grade HKighest sterility sed for sterile drug filling and open
processing under unidirectional airflow
1 I1SO 7 (Class 10,000, EU Gradel@®ed for compounding and preparation rooms.
9 ISO 8 (Class 100,000, EU Grade yed for supporting areas like corridors.

To ensure compliance with WHO Good Manufacturing Practices (GMP) and I1S€l si&ddards,

as well as EU GMP Annex 1 (Grad&y,fAeach area within an injectable manufacturing facility must
meet specific cleanroom classifications. These standards reqitateanliness, particulate control,
and contamination prevention to maintain the sterility and safety of pharmaceutical products.

9.1.2Cleanroom air flow filter and filtration systems

Clean rooms and cleaair devices should be routinely monitored while in operation and the
monitoring locations based on a formal risk analysis study and the results obtained during the
classification of rooms and/or cleair devicesCleanrooms must maintain controlled air pressure,
temperature, and humidity to prevent contamination.

HighEfficiency Particulate Air (HEPA) filters (see figure below) are a key component in achieving
laminar and particldree airflow. A laminar airflow is a unidirectional flow (see figure below), which
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9 Facility layout and workflow 9 Facility layout and workflo

is required for aseptic filling and open product handling. Laminar airflow in a cleanroom moves the
air in a straight path without any obstacles, which reduces contamination effectively. The HEPA
filters are capable of trapping particles as small as 0c3ans, ensuring that the air entering the
cleanroom is free of contaminants. HEPA filters should be regularly maintained and replaced to
ensure optimal performance.

Figure9.1 HEPA filter

T PRE-FILTER CARBON FILTER HEPA FILTER ¥

Figure9.2 Laminar flow

Turbulent Unidirectional/laminar
dilution of dirty air displacement of dirty air
B

9.1.3Cleanroom construction
Cleanroom surfaces and materials must bebedding, easy to clean, and resistant to
disinfectants.

Construction materials:

1 Walls & Ceilings: Neporous panels (stainless steel, aluminium, Fd&ted gypsum).
Floors: Seamless, antimicrobial vinyl or epoggted for chemical resistance.
Doors: Aittight, automatic, interlocked to maintain pressure differentials.
PassThrough Chambers: Installed between clean zones to reduce contamination risks.
Lighting: Flusimounted LED fixtures, with sealed housings to prevent particle shedding.

= =4 =4 A
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9.2 Sections of a manufacturing plant
The production area where the fluids are manufactured can be divided into the following séctions

Figure9.3 Production facility

Quality Control
Areas Ancillary Areas

Sections for testing and
ensuring quality

Supportive spaces for
various functions

Production
Areas Storage Areas
Main zones for Spaces for storing
manufacturing materials and products
processes

Weighing Areas

Areas for precise
measurement

9.2.1Ancillary Areas

Ancillary areas are neproduction spaces that support pharmaceutical manufacturing operations.
These include rest and refreshment rooms, which must be separaterfranufacturing and control

areas to prevent contamination. Changing rooms, washrooms, and toilets should be easily accessible
and maintained in a hygienic condition, ensuring they do not have direct access to production or
storage areas. Maintenance workgi®should ideally be located separately from production zones

to avoid any risk of contamination; if tools or parts must be stored within production, they should be
placed in dedicated rooms or lockers.

9.2.2Storage Areas

Storage areas are critical for organizing and maintaining the quality of raw materials, packaging
components, intermediates, and finished products. These spaces must be large enough to allow clear
separation between different categories of materials, inlithg quarantined, released, rejected, and
recalled products. The environmental conditions within these storage areas should be closely
controlled and monitored, ensuring that temperature, humidity, and cleanliness do not compromise
material integrity. Redeing and dispatch bays should be distinctly separated from other operations

to prevent contamination during the movement of goods. Additionally, certain materials, such as

"World Health Organization (WHO). (2011). WHO Good Manufacturing Practices for pharmaceutical products:
main principles. WHO Technical Report Series No. 961.
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narcotics, hazardous chemicals, flammable substances, and radioactive materials, must be stored in
secure, dedicated sections with restricted access to ensure compliance with safety regulations.

9.2.3Weighing Areas

Weighing areas are designated spaces where raw materials are carefully measured and prepared
before being introduced into the production process. These areas must be separate from general
storage and production zones to avoid cressmitamination. They shdd also be equipped with
appropriate dust control systems to minimize the risk of airborne contamination, particularly when
handling fine powders or active pharmaceutical ingredients (APIs). Proper environmental conditions,
including ventilation and airlfration, must be maintained to ensure precision and prevent
contamination of materials. Depending on facility design, weighing areas may be integrated within
storage or production sections but must remain controlled and compliant with hygiene and safety
standards.

9.2.4Production Areas

Production areas are the core zones where pharmaceutical formulations are manufactured, requiring
strict environmental control to ensure product safety and compliance with regulatory standards. The
layout of these areas must follow a logical sequence taimiize processing errors and prevent
contamination. Walls, floors, and ceilings should be smooth;pmous, and easy to clean, reducing
the risk of microbial or particulate contamination. Aandling systems, including HEPA filtration and
humidity contiol, are essential in maintaining sterility and preventing ciramstamination between
different manufacturing stages. For higlsk products, such as antibiotics, hormones, cytotoxic

drugs, and live biological preparations, dedicated production facilitiesiecessary to prevent
contamination with other pharmaceutical products. In cases where complete separation is not
feasible, validated cleaning and decontamination procedures must be implemented.

9.2.5Quality ControAreas

Quality Control (QC) areas play a crucial role in ensuring that raw materials, intermediates, and
finished products meet required specifications before being approved for release. These areas must
be physically separated from production environments tovers interference and cross

contamination. QC laboratories should be designed with specialized sections for microbiological,
chemical, and radiological testing, each maintaining specific environmental conditions appropriate
for the testing procedures. Stage space should be available for reference samples, which need to
be kept under controlled conditions to ensure letggm stability and reproducibility of test results.
Additionally, QC areas must have independenhaindling and ventilation systems togvent
contamination from external sources or production activities.

9.2.6 Adjacency matrix
The Figure below displays the adjacency matrix suggested for the injectable plant. The adjacency
matrix is a structured representation of spatial and functional relationships between the different
departments and services. Each row and column correspandsspecific department, with the
colours indicating the required level of accessibility between them. The colours are defined as
follows:

9 Dark green = Direct Access: Indicating frequent connections where immediate adjacency is

necessary in order to ensure extremely rapid circulation.
1 Grey: No specific access needed, but also not permitted.
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1 Orange = No Access: No access between the departments

Figure9.4 Adjacency matrix
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Based on the cleanroom classifications and their corresponding areas in injectable manufacturing,
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Need to be located adjacent to each other in order to ensure extremely rapid circulation.

Need to be remain separate

No specific access needed, but also not permitted

the listsummarizing which areas fall under which classification is as follows:

Table9.1 Cleanroom classificiation

Area

Recommended I1SO Classification

EU GMP Grade

Storage Areas (Raw Material

Storage, Quarantine)

ISO 8 or Unclassified Controlled Are

Grade D (if needed)

Weighing Areas (Preparation Area]

ISO 8 (1ISO 7 if handling hazardous

materials)

Grade C

Production Areas (Aseptic
Manufacturing, Processing)

ISO 7 (General production) / 1ISO 5
(Criticalaseptic operations)

Grade B (Background for A) / Grade A
(Critical aseptic operations)

Ancillary Areas (Cleaup Area,
Gowning, Changing Rooms)

ISO 8 (Entry) / ISO 7 (Gowning)

Grade C / Grade B (for sterile entry)

Quality Control (QC) Areas

9.3 Material & Personne

The design of the manufacturing plant ensures a controlled and unidirectional flow of both materials

ISO 8 or Controlled Ne@lassified
(ISO 7 for sterility testing)

| Flow

Grade D / Grade C (for sterility testing

and personnel to maintain sterility, GMP compliance, and operational efficiency. Atvwellured

material movement system prevents cressntamination, vhile strict personnel controls ensure that

only properly gowned staff enter critical production areas.

Material flow follows astrict oneway direction from entry to final dispatch. Raw materials and
packaging components enter through a dedicated-sterile receiving area, where they undergo
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inspection, cleaning, and sterilization if necessary before being transferred into classified zones. Once
inside the sterile areas, materials are carefully handled through segregated storage systems and
passthrough chambers to minimize unnecessary expesuéifter production, finished products are
directed to packaging and quarantine areas, ensuring they do rehter sterile zones. Waste

disposal is conducted via dedicated routes to prevent contamination risks within production areas.

Personnel movement is equally controlled to uphold cleanroom integrity. Employees access the
facility through gowning rooms, where they follow a stepwise gowning procedure according to
cleanroom classification levels. Only fully gowned personnel are gedrentry into 1ISO 5 critical
areas, reducing contamination risks. Access is restricted through biometric controls and airlocks
equipped with HEPA filtration, ensuring that only trained and authorized personnel enter sterile
zones. Regular training and cphiance monitoring reinforce strict hygiene protocols, safeguarding
both product quality and regulatory adherence.



10 Production process of
Injectables

10.1 Production proces: From API to final product

The manufacturingf injectableds a highly controlled process to ensure the highest standards of
quality and safety. The production process involves multiple stages, from cleaning the containers to
final quality control and distributiorBelow is an overview of the key steps involved in the
manufacturing process of injectables:

Figurel10.1 Pharmaceutical manufacturing process

Start with APl and Preparation of Packaging and
excipients solutions - ) ging
Filling and sealing labelling
Initial step involving key Mixing components to create
ingredients solutions Packaging the product securely Finalizing product presentation
\ é / ? . é / ? . é /
Cleaning and washing Sterilization Quality Evaluation
of containers and Eliminating microbial Assessing product quality and
closure contaminants compliance

Ensuring cleanliness of
containers

10.1.1Start with APl and excipients

The manufacturing process begins with the Active Pharmaceutical Ingredient (API) and excipients,
which are carefully measured, mixed, and processed according to the required formulation. Once the
sterile solution is prepared, it must be filled into apprigpe containers under aseptic conditions.

At this stage, there is a choice to either purchase re@dyse (RTU) containers or produce them in
house, depending on the supply chain strategy and production capabilities. Since this plant will
mainly produce vials and prefilled syringes, here is atirguof the available options:
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10.1.1.1Vials
Option 1: Readyo-Use (RTU) Vials
1 Presterilized and delivered in nest or tray packaging.
1 Can be directly filled in aseptic conditions without additional washing or sterilization.
1 Minimizes the risk of contamination and simplifies processing.
1 Requires a sterile filling and sealing machine to complete the process.

Option 2: Bulk Vials

1 Supplied unsterilized and require additional processing.

91 In-house preparation involves:

i Ultrasonic Washing MachireRemoves particulates.

91 Depyrogenation Tunne&l Uses dry heat sterilization to eliminate pyrogdfever triggers)
1 Sterile Transport SystemEnsures vials remain aseptic before filling.

Allows more flexibility in sourcing but requires additional equipment, space, and validation
processes.

10.1.1.2Prefilled syringes

Option 1: Readyo-Fill (RTF) Syringes
9 Delivered presterilized in nests or tubs, reducing contamination risks.
1 Only require filling, plunger insertion, and final sealing before packaging.
1 Requires a sterile syringe filling line with precise stoppering.

Option 2: Bulk Syringes
1 Require irhouse assembly, washing, and sterilization before filling.
9 Preparation process includes:
1 Syringe Assembly MachigeAssembles plunger, stopper, and barrel.
1 Washing & Depyrogenation Systeminsure sterilitypefore filling.
9 Sterile Handling SystegiFacilitates aseptic processing.
More costeffective for highvolume production, but demands additional sterilization validation.

10.1.2Cleaning and washing of containers and closure
Containers, closures, and equipment used in injectables production undergo a thorough cleaning
process to eliminate contaminants. This involves:

9 Initial washing with detergent to remove residues.

1 Multiple rinses with distilled water to remove detergent traces.

1 Afinal rinse with Water for Injection (WFI) to ensure sterility before use in production.

9 Drying and sterilization of cleaned components before filling.
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Figure10.2 Cleaning and washing process
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10.1.3Preparation of solutions
The preparation of solutions requires precise weighing, mixing, and control under aseptic conditions.
This stage includes:
1 Weighing and dissolving the required active pharmaceutical ingredients (APIs) and excipients
in WFI.
1 Use of mixing tanks with controlled temperature and stirring speed to ensure uniformity.
pH and osmolarity adjustments to meet physiological requirements.
1 Filtration of the solution through 0.2hicron filters to remove particulate matter before
sterilization.

=

Figurel0.3 Preparation of solutions
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10.1.4Sterilization

Sterilization is a critical step in ensuring the safety and efficatyexftables There aretwo primary
sterilization method%

Terminal Sterilization: This is tipeeferred method, where the product is sterilized in its final
container using heat (autoclaving at 121°C fof205minutes). It is the most reliable method for
microbial inactivation.

Aseptic Processing: Used when terminal sterilization is not feasible due to heat sensitivity of the
product. This method involves:

9 Sterile filtration (through 0.22nicron filters) to remove microorganisms.

1 Aseptic filling and sealing inside ISO 5 (Grade A) cleanrooms.

1 Media fill tests to validate sterility assurance levels.

8 World Health Organization (WHO). (2011). WHO good manufacturing practices for sterile pharmaceutical
products.
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Whenever possible, products intended to be sterile should undergo terminal sterilization in their final
container.

10.1.5Filling and sealing
After sterilization, the solution is transferred into final psterilized containers under aseptic
conditions. The process includes:
1 Filling of the solution into ampoules, vials, and transfusion bottles in an ISO 5 (Grade A) clean
environment.
1 Ensuring accurate filling volume using automated filling machines.
Immediate sealing of containers to prevent contamination and evaporation.
1 Sealing methods such as fusion sealing for ampoules or rubber stopper crimping for vials

=

Figurel0.4 Filling and sealing process
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Pharmaceutical manufacturers have multiple options for filling and sealing different types of
containers, depending on the packaging format, level of automation, and sterility requirements. The
production process varies significantly for PP bottles, mamstglass vials, prefilled syringes, and soft
IV bags, each requiring specialized filling lines and auxiliary equipment.

For this manufacturing plant, vials and prefilled syringes (PFS) are the primary packaging formats.
Since these two formats have different handling, filling, and sealing requirenssqtarate

dedicated filling lines are typically requirdgased on the choice of the preparation of the container
(already sterilized or not), extra steps for filling are necessary. gddection of APIs and excipients
directly impacts the choice of filling line and processing steps. The physical form of the raw materials
(whether liquid, powder, or lyophilized) determines how they are processed, sterilized, and filled into
the final conainer. Below is an overview of the general aspects of the fillirgslin

10.1.5.1Vial Filling Line
The Vial Filling Line consists of the following steps:
1 Filling
3 Liquid product is dosed into vials using peristaltic pumps, rotary piston pumps, er time
pressure filling systems.
3 Nitrogen purging may be used before or after filling to minimize oxygen exposure.
1 Stoppering
3 Partially or fully inserting a rubber stopper immediately after filling to maintain sterility.
3 Lyophilization (if applicable)
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3 Vials with partially inserted stoppers are transferred to a freeze dryer for lyophilization.
3 After drying, stoppers are fully inserted inside the freeze dryer.

. Capping
3 Vialsare sealed with aluminium caps and crimped to ensure closure integrity.

Figure10.5 Filling of vials

10.1.5.2PF&illing Line
The PFS Filling Line consist of the following steps:
1 Filling
3 Liquid drug is filled into syringes using rotary piston pumps, peristaltic pumps, or time
pressure filling.
3 Vacuum filling or nitrogen flushing can be used to reduce air bubbles or oxygen
exposure.
1 StopperingPlunger Insertion)
3 Rubber plungers are inserted into the syringes in a controlled manner to prevent air
entrapment.
1 NeedleShielding (if applicable)
3 Somesyringes have a fixed needle that requires a protective shield.
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Figurel0.6 Filling of PFS

10.1.6Quality Evaluation
The finished parenteral products undergo extensive quality testing to ensure compliance with
pharmacopeial standards. The main tests include:

1. Sterility Test: Confirms that no microbial contamination is present.
Clarity Test: Ensures the absence of particulate matter.
Leakage Test: Detects any defects in container closure integrity.
Pyrogen Test: Determines the presence of endotoxins that could cause fever in patients.
pH and Osmolarity Tests: Ensures the solution matches physiological requirements for safe
administration.
6. Particulate Matter Testing: Conducted using light obscuration or microscopy.

s 0N

10.1.7Packaging and labelling
Approved products are labelled and packaged for storage or distribution. The packaging process
includes:
1 Selection of appropriate packaging material based on stability and compatibility.
Filling and assembling containers in secondary packaging to prevent contamination.
Sterilization in the final container, if applicable.
Labelling with batch numbers, expiry dates, and barcodes to ensure traceability
Storage in temperatureontrolled warehouses before distribution.

= =4 =4 =4

9World Health Organization (WHO). (2002). Guidelines on packaging for pharmaceutical products. WHO
Technical Report Series No. 902, Annex 9.
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Figurel0.7 Pharmaceutical packaging process
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The packaging process is not uniform and depends on the specific format of the final product. When
multiple types of packaging are required, such as vasfilled syringes, or ampoules, different
workflows must be implemented. These variations can impact the production setup, automation

level, regulatory compliance, and storage

requirements. As a result, multiple packaging streams may

be necessary, eachitlv its own considerations in terms of equipment, process flow, and quality

control measures.

10.1.8Key manufacturing steps

The table below outlines the key manufacturing stepsifjectablesand the corresponding facility

areas where these steps are performed.

Production Step

Area

Cleaning and washing of containers and Closures

Ancillary Areas

Preparation of solutions

Weighing Areas

Sterilization

Production Areas

Filling and sealing

Production Areas

Quality evaluation

Quality Control Areas

Packaging and labelling
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11.1 Various types of waste
Pharmaceutical manufacturing generates various types of waste, each requiring dpeudficg and
disposal methods to minimize environmental and health risks. The main categories of waste include:
1 Packaging WasteIncludes both contaminated and uncontaminated materials such as
paper, cardboard, glass, and plastics from packaging processes.
1 Process Wastewatay Water used for cleaning, rinsing, or cooling during manufacturing,
which may contain active pharmaceutical ingredients (APIs), solvents, or chemical residues.
1 Pharmaceutical ResiduegJnused or expired medications, active ingredients, and excipients
that require careful disposal to prevent contamination of water sources and ecosystems.
1 Hazardous Waste Includes flammable, toxic, or cytotoxic substances that must be managed
according to strict regulations.
Each of these waste streams must be handled in compliance with national and international
guidelines to ensure environmental safety and regulatory compliance.

It is obliged tadentify waste streams and provisions for reuse, recycling or disposal, including
antimicrobial substancé$ Waste material should not be allowed to accumulate. It should be
collected in suitable receptacles for removal to collection points outside the buildings and disposed
of safely and in a sanitary manner at regular and frequent intefvals

11.1.1Packagingvaste
Pharmaceutical packaging represents a small percentage of total waste, but its disposal can have
significant environmental consequences. Proper waste management strategies should be in place
to!%
i Store waste materials safely while awaiting disposal, ensuring that toxic and flammable
substances are kept in separate, enclosed areas.
1 Prevent accumulation by collecting waste in designated receptacles and removing it at
regular intervals.
9 Dispose of packaging waste according to its type:
3 Uncontaminated packaging waste (paper, cardboard, glass, plastic) can often be recycled.
3 Contaminated packaging waste (materials that have been in contact with blood,
radioactive products, or cytotoxic drugs) requires specialized disposal, often through
incineration.

10World Health Organization (WHO) (2022) Anne@didelines on the transfer of technology in

pharmaceutical manufacturing. WHO Technical Report Series, No. 1044.

1world Health Organization (WHO) (2010) Good manufacturing practices for active pharmaceutical
ingredients. WHO Technical Report Series, No. 957, Annex 2.

12World Health Organization (WHQO) (2002) Good manufacturing practices for pharmaceutical products: main
principles. WHO Technical Report Series, No. 902, Annex 9.



11.1.2Proceswastewater
Wastewater generated during pharmaceutical production can contain chemical residues, solvents, or
active pharmaceutical ingredients. This waste must be treated before discharge to minimize
environmental impact.
1 Wastewater should be assessed for contaminants and treated through appropriate filtration,
neutralization, or biological treatment processes.
1 In cases where hazardous chemicals are present, wastewater must be collected separately
and disposed of according teazardous waste regulations.

11.1.3Pharmaceuticalesidues
Residual pharmaceutical products, including unused or expired drugs, pose a risk if disposed of
improperly. To mitigate risks:
1 Unused pharmaceuticals should be returned to authorized disposal facilities rather than
being discarded in regular waste streams.
1 Some pharmaceutical residues may require incineration or controlled chemical treatment to
prevent environmental contamination.

11.1.4Hazardougsvaste
Hazardous materials such as flammable solvents, cytotoxic drugs, and other toxic substances require
specialized handling. Key principles include:
9 Storing hazardous waste in dedicated, properly labelled containers to prevent cross
contamination.
9 Disposing of these materials through authorized hazardous waste facilities er high
temperature incineration.
9 Ensuring that national and international regulations are followed for the transport and
disposal of hazardous waste.



12 Conceptual Design and
Equipment Planning

12.1 Assumptions

The conceptual design and equipment planning is based on the assumptions listed below. Please
note that if changes are made to the assumptions, that this will also result in changes in the
conceptual design and equipment planning.

The following maimssumptions were made:

9 The target product list, including the projected quantities, liste&iror! Reference source
not found. is used for determining the size of the facility and its equipment. This target
product list includes 30 million vials and 6 million PFS per year at full production capacity.

1 To include maintenance time and holidays, the facility is assumed to operate 40 hours per
week, for 40 operational weeks per year. This totals to 1,600 production hours per year. With
this number of operational hours, the vial filling line will need tomape at a rate of
approximately 300 vials per minute and the PFS filling line at approximately 65 PFS per
minute.

1 The SVP formulations will be delivered in glass vials. The glass vials will be washed and
sterilized irhouse.

1 The PFSs will be delivered in plastic syringes. These are usually deliveséstired and
readyto-fill (RTF). Additional washing and sterilization equipment will therefore not be
needed.

9 The vial and PFS filling lines will be strictly separated to minimize changeover time.

12.2Filling Line Requirements for the Injectable Manufacturing Plant
Based on the product list and the technical feasibility requirements, the following filling lines and
associated equipment are required to support the production of sterile injectables.

12.2.1Types of Filling Lines Required
To accommodate the production of both vials and prefilled syringes, separate dedicated filling lines
will be implemented:

Vial Filling Line (S¥Bmall Volume Parenterals)
91 Designed for liquid formulations (e.g., anaesthetics, anticoagulants, antibiotics)
1 Supports vial sizes ranging from 1mL to 50mL
91 Includes options for lyophilization (freeze drying) when applicable.

Prefilled Syringe (PFS) Filling Line
1 Required for products such as Erythropoietin (PFS) and Oxytocin.
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9 Designed for syringe volumes between 0.5mL and 5mL.
1 Equipped with automatic plunger insertion and sealing mechanisms.

12.2.2Filling Line Differentiation Based on Volume
Certain injectable products require different production capabilities based on their volume. In

general:

Tablel12.1 Filling line differentiation

Container Type Volume Range Filling Line Required
Vials (Glass/Plastic) 1mL-10mL Standard Vial Filling Line
Vials (Larger) 20mL- 50mL Large Vial Filling Line
Prefilled Syringes 0.5mL-5mL Prefilled Syringe (PFS) Line
Lyophilized Powders Any volume Requires freezelrying module

The number of different product volumes directly impacts the required filling line setup. Generally,
the more diverse the volume range, the more filling lines are needed to handle production
efficiently. While some volume ranges may be combined on the damgethis depends on

equipment flexibility and compatibility with different container sizes.

Switching between different volumes on the same filling line requires setup adjustments and
changeover time, which can impact production efficiency. For this analysis, we assume two filling
lines:

1 One dedicated to vials (covering both standard and larger vial volumes).

1 One dedicated to prefilled syringes (PFS).

Figure12.1 General filling line
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Sourcehttps://www.optimapackaging.com/en/industries/pharn@nd-biotech/aseptiefilling/solutionsfor-vialsbulk

12.3Vial filling line equipment
This line is dedicated to the liquid vial filling process (excluding fréezeg).

12.3.1Washing & Sterilization

Before filling,vials undergo a thorough cleaning and sterilization process to eliminate contaminants.
A fully automated vial washer and sterilization tunnel ensures this step is carried out with precision,
utilizing hightemperature dry heat sterilization to remove midxal contaminants. For enhanced
cleanliness, an optional ultrasonic gireatment can be integrated.

To maintain sterility, a pure steam generator provides sterile steam for the sanitization of equipment
and contact surfaces, ensuring compliance with GMP and ISO cleanroom standards. Additionally, a
Water for Injection (WFI) system produces Purified Wé@#), Highly Purified Water (HPW), and
Water for Injection (WFI) through an energificient process. The system includes modular storage
and distribution skids to ensure consistent quality and sterility in all stages of production.

Figurel2.2 Washing and sterilization steps in vial filling line
Aseptic Liquid Filling

Automated Vial F‘JI PN (Freeze Drying) Labeling &
Washer L Serialization
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Inspection

12.3.2Filling & Closing

The aseptic liquid filling machine, equipped with an integrated stoppering system, operates in a
sterile environment to ensure precise dosing of liquid products into vials. The system is adaptable to
various filling technologies, including rotary pistomms, peristaltic pumps, and tirqgressure

filling systems, making it suitable for a wide range of liquid viscosities.

Once filled, vials are sealed using a capping and sealing machine, which provides a fully automated
crimping process to maintain sterility and product integrity. For oxysgmsitive formulations, the
system includes inert gas flushing, minimizing residuggen content and preserving product

stability.
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Figurel12.3 Asceptic liquid filling and stopering & capping steps in vial filling line
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12.3.3FreezeDrying (if required)

For formulations requirinfreezedrying an integratedreezedryingmodule is available to extend
the product's shelf life. The system includes automated or manual loading and unloading
mechanisms, ensuring a seamless transition between the filling and fobgirey stages. Designed to
be scalable, this module supportsthamall clinical batches and largeale commercial production,
offering flexibility based on production needs.

Currently, the target product list does not include any items that require frelegimg. However, it
may be beneficial to incorporate the necessary equipment now to facilitate the addition of this

process in the future.

Figurel2.4 Optional freezedrying step in vial filling line
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12.3.4Inspection & Quality Control

Ensuring product quality is a critical aspect of the vial filling process. An automated visual inspection
system detects particulates, cosmetic defects, and closure integrity using advanced camera and
illumination technology. This system guarantees thatrgwial meets the highest safety and quality
standards before packaging.

Figurel2.5 Automated inspection step in vial filling line

Aseptic Liguid Filling
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12.3.5Packaging & Lalilmg

Once inspected, vials are labelled and packaged to comply with serialization and regulatory labelling
requirements. The labelling and packaging machines accommodate multiple vial sizes and label
formats, ensurindlexibility in production.

To streamline the packaging process, magazining units provide automated storage and batch
separation of finished vials. The system supports two or four magazines alternately, allowing

continuous operation and reducing downtime between batch changes.

Figurel2.6 Labelling & Serialization and packaging step in vial filling line
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Aseptic Liguid Filling
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In total, the vial filling line itself requires the following equipment:

Figurel2.7 Complete vial filling line
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12.4PFS filling line equipment

This line is dedicated to the sterile filling and sealing of prefilled syringes.

12.4.1Washing & Sterilization

Unlike vials, which require washing and sterilization, prefilled syringes (PFS) are typically supplied
pre-sterilized in nests or tubs. Instead of a vial washer and depyrogenation tunnel, the Sterile Syringe
Tray Loader is used to ensure controlled loadimge minimizing contamination risks.

The Pure Steam Generator and Water for Injection (WFI) System are identical to those used in the

vial filling line, providing essential sterile steam for equipment sterilization andphigty water for
solution preparation and cleaning.
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Figurel2.8 Syringe tray loading step in PFS filling line
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12.4.2Filling & Closing

The Aseptic Liquid Filling Machine used for PFS filling operates similarly to the vial filling system,
handling aseptic dosing of liquid formulations using rotary piston pumps, peristaltic pumps, er time

pressure filling systems. However, instead of stapmeand capping, syringgpecific closing
mechanisms are used.

After filling, the Plunger Insertion Machine precisely inserts rubber stoppers or plungers into the
syringes, ensuring controlled closure and preventing air entrapment. For syringes with fixed needles,

an additional Needle Shielding System is incorporated to apply protective caps.

Figurel2.9 Asceptic filling, plunger insertion and optional needle shielding step in PFS filling line
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12.4.3Inspection & Quality Control

As in the vial filling line, an Automated Visual Inspection System ensures syringe integrity and
sterility, detecting particulates, cosmetic defects, and closure issues using camera and illumination
technology. This system is identical to the one usedahproduction but configured for the specific
dimensions and characteristics of syringes.

Figure12.10 Asceptic filling, plunger insertion and optional needle shielding step in PFS filling line
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12.4.4Packaging & Lalieng

Following inspection, the Labelling & Packaging Machines apply serialization codes and regulatory
labels, ensuring complian@eross different markets. Since syringe packaging formats differ from
vials, the machine must accommodate various syringe sizes and label orientations.

To streamline packaging, Magazining Units automate the storage and batch separation of syringes,
supporting continuous operation through alternating magazine systeanfeature identical to the

vial line.
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Figurel2.11 Magazining Units

Source: https://acetechnologiesgroup.com/product/magazuinig-3/

Figurel2.12 Labelling & Packaging and magazining steps in PFS filling line
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In total, the PFS line requires the following equipment:
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Figure12.13 Complete PFS filling line
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12.4.5Key differences between vial and PFS filling lines
While both lines share core systems like WFI, pure steam, inspection, and labeling, the handling,
filling, and closing processes differ significantly:

Table12.2 Key differences between vial and PFS filling lines

Stage Vial Filling Line Prefilled Syringe (PFS) Filling Line
Container Vials require washing & depyrogenation. PFS are prsterilized and require tray loading.
Preparation
Filling Mechanism | Liquid is filled into vials, then stoppered. Liquid is filled into syringes, then pluAgserted.
Sealing Process | Vials are sealed with rubber stoppers and | Syringes are plung@rserted, with optional needle

crimped caps. shielding.
Inspection & Standardized process for vials. Requires customized handling for different syrir
Labelling sizes.

12.5 Utility and supporting equipment
To ensure full compliance with Good Manufacturing Practices (86t} maintain sterility
throughout the manufacturing process, the following supporting equipment will be included:

13World Health Organization (WHQO), 2011. Annex 6: Good manufacturing practices for sterile pharmaceutical
products. WHO Technical Report Series 961.
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Figurel12.14 Utility and supporting equipment for the vial and PFS filling lines
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12.5.1Water for Injection (WFI) System

Water for Injection (WFI) is an essential component in pharmaceutical manufacturing, used for
solution preparation, cleaning, and sterilization. The preferred production method is distillation,
which removes pyrogens and microbial contaminants, ensurigiguirity water. Alternatively,

reverse osmosis combined with ultrafiltration can be used, though it requires additional purification
steps to meet regulatory standards.

To maintain sterility and prevent microbial growth, WHtired and circulated through sanitary
stainlesssteel piping at temperatures above 70°C or below 4°C. This ensures a continuous,
contaminationfree supply throughout the facility.

12.5.2Puresteamgeneration

A pure steam generator provides sterile steam for equipment sterilization, including autoclaves,
cleanin-place (CIP) systems, and steawplace (SIP) sterilization of critical components.
Additionally, it supports cleanroom humidity control, ensuring pdiance with ISO 14644 cleanroom
standards.

To prevent contamination, the system is constructed from pharmacetgicale stainless steel and
includes an integrated condensate removal system to eliminate impurities from the steam cycle.

12.5.3HVAC and Cleanrooarr handlingsystem

A highperformance Heating, Ventilation, and Air Conditioning (HVAC) system is essential for
maintaining cleanroom classifications, preventing contamination, and ensuring a controlled
production environment. The system integrates HEPA filters that remiolberae contaminants as
small as 0.3 microns, while laminar airflow systems provide controlled, unidirectional airflow in
critical aseptic areas.
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To maintain sterility, positive air pressure prevents crosstamination between classified areas,
while temperature and humidity control mechanisms ensure compliance with ISO 14644 and GMP
regulations.

12.5.4Compresseair & nitrogensupply

A reliable supply of sterile compressed air and nitrogen is required for multiple manufacturing
processes. Compressed air is used for cleaning and drying vials and syringes before filling, as well as
powering pneumatic valves and process equipment.

Nitrogen is primarily used for flushing vials before filling to reduce oxidation and overlaying in
storage tanks to maintain product stability. Both systems must meet pharmacegtizaé purity
standards to ensure product integrity.

12.5.5Coldstorage &warehousefacilities

Proper storage conditions are critical for preserving the stability and efficacy of temperature
sensitive pharmaceutical products. The facility includes refrigeration unr88@2 for products such
as Erythropoietin, Enoxaparin, and Oxytocin, along wittatiow temperature freezers-20°C or
below) for specific APIs and biologics. A temperature monitoring and alarm system ensuteaeeal
tracking to prevent deviations from required storage conditions.

The warehouse is structured with separate areas for quarantine, raw materials, packaging
components, and finished products, along with dedicated storage zones for hazardous materials and
controlled substances to ensure compliance with pharmaceutical storegulations.

Proper storage conditions are critical to maintain the stability and efficacy of temperatunsitive
pharmaceutical products.

12.6 Equipment list
The table belowonsolidates all equipment required for both filling lines and supporting systems.
total the facility requires two filling lines and additional supporting equipment:

Figurel2.15Vial and PFS filling lines with supporting equipment
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Table12.3 Equipment list

Category Machine Used for

Vial Filling Line Vial Washer + Depyrogenation Tunne Vial cleaning and sterilization
Aseptic Liquid Fillingachine Filling of vials
Stoppering & Capping Machine Closing vials
Automated Inspection System Checking vials for defects
Labelling & Serialization Machine Labelling and regulatory compliance
Packaging Line Final packaging of vials

PFSFilling Line Sterile Syringe Tray Loader Loading empty syringes
Aseptic Liquid Filling Machine Filling of syringes
Plunger Insertion Machine Closing syringes
Automated Inspection System Checking syringes for defects
Labelling &erialization Machine Labelling and regulatory compliance
Packaging Line Final packaging of syringes

Utilities & Support Systems WFI Generation System Producing sterile water

WFI Storage & Distribution System Providing continuous WFI supply

PureSteam Generator Producing sterile steam

Compressed Air & Nitrogen System | Clean air supply and nitrogen purging

Storage & Warehousing Cold Storage Units-@C) Storing temperatursensitive
APIs/products
Deep Freezer0°C or below) Storingultra-low temperature products
Warehouse & Bulk Storage General storage for raw materials &
packaging
Temperature & Humidity Monitoring | Ensuring compliance with storage
System conditions
Cleanroom & Environmental HVAC System with HEFKvation Maintaining sterile environments
Control
Laminar Flow Workstations Aseptic processing areas
Airlocks & Pas§hrough Chambers Safe material transfer
Cleaning & Sterilization CIP & SIP Systems Cleaning process equipment
Autoclave (iipplicable) Terminal sterilization
Ultrasonic Cleaning System Pretreatment for vials

12.6.1Shared equipment

While vial and PFS filling lines require distinct machines for key operations (e.qg., filling, closing, and
packaging), certain machines asygstems can be shared to optimize costs and space utilization.
However, shared equipment introduces changeover time and may impact efficiency depending on
production schedulingThe figure below illustrates the advantages and disadvantages of sharing
equipment between the two filling lines. The table below lists the equipment that can possibly be
shared.
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Figurel2.16 Advantages and disadvantages of sharing equipment
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Tablel12.4 Shared equipment
Equipment Recommendation
WFI, Pure Steam, Compressed Air, HV| Can be shared if designed for high capacity.
Automated Visual Inspection Can be shared, but requires changeover.
Labeling & Serialization Can beshared, but frequent changeover may impact efficiency.
Packaging Line Can be shared, but different product formats must be accounted for.
Filling & Stoppering Machines Should be separate to avoid cressntamination and maximize uptime.
Lyophilization Module Not needed for PFS; should be dedicated for vials only.

12.7 Conceptual design

12.7.1Design Objective

Quintex Pharméatd. aims to create a Good Manufacturing Practice (Gltihpliant environment

that ensures sterility, efficiency, and regulatory compliance. The facility will support the production
of Small Volume Parenterals (SVPs), including vials and prefilled syringgsafile meeting ISO
146441 cleanroom classifications and Bbtd WHOGMP requirements.
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12.7.2Facility layout considerations

To maintain sterility and maximize efficiency, the layout should follow a unidirectional process flow,
ensuring that raw materials and finished products never cross paths. The key steps in the flow can be
summarized as follows:

1 Raw material & API storage (both room temperature and cold storage)

1 Weighing and dispensing

9 Solution preparation

1 Washing and sterilization of vials

1 Aseptic filling of vials and prefilled syringes: there will be two separate dedicated production
lines. One for vials and one for prefilled syringes.

1 Quality control

1 Labelling and packaging: there will also be two dedicated labelling and packaging lines. One

for vials and one for prefilled syringes.
9 Final product storage (both room temperature and cold storage)

Figure12.17 Summary of steps involved in the injectables manufacturing plant
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Raw Material & API Aseptic Filling
Storage (Vials & PFS)
Initial storage Filling process Final storage
of materials in sterile and distribution
conditions

12.7.3Structural and technical requirements
The structural andechnical requirements are based on cleanroom classifications and regulatory
compliance, ensuring the highest sterility levels.

The following cleanroom classifications are applicable to the facility:

Tablel12.5 Cleanroom Classification

Area Required ISO Classification EU GMP Grade
Aseptic Filling (Vials & PFS) ISO5 Grade A
Background for Filling & Sterile Processii I1SO 7 Grade B
Solution Preparation & Weighing Areas | ISO 7 Grade C
Storage Packaging & Ancillary Areas ISO 8 Grade D
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The following requirements are applicable to the HVAC system:
1 HighEfficiency Particulate Air (HEPA) filters ensuring clean airflow in ISO 5 zones.
1 Positive air pressure differentials to prevent contamination between classified areas.
1 Temperature and humidity control mechanisms to ensure product stability.

The following utility and support systems should be set in place:
1 Water for Injection (WFI) generation and distribution system to supply purified viater
formulation and cleaning.
1 Pure steam generation system for sterilization of equipment and components.
1 Compressed air and nitrogen supply to maintain aseptic processing environments and
product integrity.
1 Cold storage capacity € C for temperaturesensitive products

12.7.4Room list
The following table outlines the designated areas, descriptions and required surface space.

Room
Area Room name Room description surface (M)
Storage areas Incoming goods area Storage for raw materials and components 120
awaiting QA release.
Raw material storage ISO 8/ Grade D. Dedicated storage area for | 30
incoming APIs and excipients that passed the
quality assurance tests.
Cold storage ISO 8 (Grade D. Dedicated storage for incomin| 30
APIs and excipients that passed the quality
assurance tests and require refrigerated storac
(2-8eC).
Final product storage ISO 8 / Grade .DVarehouse for final products | 75

that can be stored at roortemperature.
Temperature and humidity monitoring is
required.

Refrigerated final product ISO 8/ Grade .CCold storage for final products | 150
storage that require refrigerated storage. This comprise
66% of the final products. Temperature §2C)
and humidity monitoring is required.

Ancillary areas Vial cleaning and washing ISO 7 / Grade.Bnitial washing, rinsing with WFI| 40
room and drying and sterilization. Only for vials. (~6.3x6.2)
Vial sterilization room ISO 5/ Grade .MDry heat sterilization in 52
depyrogenation tunnel. (~8.5x6.1)
WFI generation and storage | Water treatment room for making water for 75
room injection (WFI), including two storage tanks.

Pure steam generation room| Room that includes a pure steam generator. 15
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Area Room name

Room description

Room
surface ()

room

Compressed air & nitrogen

Room that includes an air and nitrogen
compressor.

15

Weighing area Weighing and dispensing

room

ISO 7 / Grade.®oom where APIs and excipien
are weighed and dispensed.

40

Mixing room

ISO 7 / Grade.®oom with mixing tanks for
stirring APIs and excipients in WFI.

60

Production area Aseptic filling and sealing ISO 5/ Grade Ailling of sterilized vials with the 75
vials solution under aseptic conditions. (~7.4 x10.2)
Labelling and packaging ISO 8/ Grade .D/ials will get their primary and | 95
secondary packaging and a light test will be (~11.2 x
performed for quality control 8.46)
Production areq; Asceptic filling and plunger | ISO 5/ Grade A2FSs will be filled with the 28
PFS insertion solution and the plunger will be inserted and | (~5.5 x 5)
sealed.
Labelling and packaging ISO 8 / Grade .PFSs will get their primary and | 95
secondary packaging and a light test will be (~11.2 x
performed for quality control. 8.46)
Quality control area| Laboratory Laboratory for quality control of APIs and final | 30

product.

Other areas Changing rooms

Gowning areas for personnel to change into
appropriate cleanroom attire before entering
classified areas.

hygiene and compliance with workplace
standards.

Washrooms Dedicated washrooms for staff working in the | -
facility, separate from production areas.
Toilets Restroom facilities fopersonnel, ensuring -

Maintenance workshop

Workshop for equipment repair, maintenance,

and spare parts storage.
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13 Risk Assesment and
Mitigation Plan

13.1Introduction

The successful establishment of Quintex Pharma's sterile injectable manufacturing facility requires
comprehensive risk identification and robust mitigation planning. This chapter outlines the critical
risks identified throughout the project lifecyaldrom design to operational stagesand presents
mitigation strategies that align with global pharmaceutical standards, regulatory requirements, and
strategic business objectives.

Each chapter of the present feasibility study elaborates on the risks assessment regardingthe
section. The present chapter present a brief general overview of all risks mentioned acrossthe
document and the corresponding mitigationstrateges

13.2 Overview of Risk Categories

Risks associated with the facility's design and layout include potential for@posamination,

inadequate cleanroom classifications, and improper zoning. These can lead to severe consequences
such as regulatory necompliance, diminished operational &fiency, and possible product recalls.

In terms of utilities, failures in critical systems like the Water for Injection (WFI) loops, HVAC, and
compressed air lines pose significant threats to product sterility and operational continuity.
Furthermore, the omplexity of production equipment, particularly the need for reliable changeovers
and sterilization processes, introduces risks of downtime, batch contamination, and resource
inefficiency.

Operational risks are equally multifaceted. Power outages, inconsistent water quality, and
disruptions in the supply chain can halt production or compromise product integrity. Technological
risks such as failures in inline water quality sensors or bloakahgply tracking systems further

amplify operational vulnerabilities. Neaignment with WHO GMP, EU GMP Annex 1, and delayed
regulatory approvals are key compliance risks that can delay market entry and disrupt export
strategies. Personneklated riskssuch as limited technical expertise, inadequate aseptic training,

and high turnover can lead to increased contamination incidents and loss of institutional knowledge.
Financial and market risks, including currency fluctuations and price sensitivity|ydinggact

profitability. Lastly, external risks such as political instability, climate events, and infrastructure
failures introduce systemic threats to loerm business continuity.

13.3 Priority Risk Areas

Among the numerous risks, several have been prioritized due to their potential to critically disrupt
operations. The sterilization process is considered the highest threat to both product quality and
patient safety. Failures in this area could result im+gterile product release and serious regulatory
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consequences. Utility system reliability, especially with WFI and HVAC infrastructure, is another top
priority due to its direct influence on product sterility and cleanroom environment stability.
Regulatory norcompliance remains a major risk, particwatthe loss of GMP certification or delays

in product registration, which would hinder both local and international market access. Additionally,
human resource challenges such as inadequate training and high attrition rates increase the
likelihood of operaibnal errors. Lastly, vulnerabilities in the supply chain and global logistical
disruptions pose a serious threat to consistent production and delivery schedules.

13.4 Expanded Mitigation Strategies

To address facility desigelated risks, Quintex will implement a comprehensive unidirectional flow
system for both personnel and materials, guided by 1ISO 14644 standards. Cleanroom classifications
will follow modular production design principles, ensgrigcalable compliance. The zoning of
operations will be regularly audited using facility simulation tools and internal review mechanisms to
maintain environmental control and prevent cressntamination.

In response to utilityrelated risks, redundancy is key. Multiple WFI loops and HVAC backup systems
will ensure resilience. These systems will be monitored usingtirealloFenabled sensors,

supported by predictive analytics to pesmptively address matanance issues. Preventive
maintenance schedules and HEPA filtration systems will be central to maintaining cleanroom
integrity.

To mitigate operational and technological risks, Quintex will deploy smart infrastructure including
inline quality sensors, blockcharased supply tracking with hybrid verification, and climate
responsive warehouse designs. Inventory systems will be mksifpr flexibility, enabling swift
adaptation to demand fluctuations and supply chain interruptions. Predictive analytics will help
monitor operational KPIs, flagging anomalies before they impact production.

Regulatory alignment will be ensured through early and continuous engagement with local and
international regulatory bodies. GMP audit simulations and compliance benchmarking with WHO and
EU GMP standards will prepare the facility for stringent inspectidnselerated product registration
pathways will be pursued through the formation of féisick compliance teams and liaison officers.

Human capital development is central to the mitigation strategy. Employees will undergo continuous
training in GMP, aseptic techniques, and environmental hygiene. Technical staff will benefit from
career development pathways and competitive compensatiockpges designed to boost retention.
Onboarding programs will focus on instilling a strong quality culture from the outset.

Market and financial risks will be managed through strategic treasury operations, including interest
rate hedging and currency risk management. A dynamic pricing model will be employed, responsive
to market trends and input costs. Scenabased planningrad investor engagement frameworks will
ensure financial transparency and resilience.

To mitigate external risks, including political instability and climate change, the plant design will
emphasize decentralized utility dependencies and modular production units capable of withstanding



environmental stress. Business continuity planning will include ESG frameworks, disaster response
protocols, and climat@esponsive infrastructure.

The table below states the main technical risks involved in the proposed injectables manufacturing
plant, including the impact and the mitigation strategy of each risk.

Risk Category Identified Risk Potential Impact Mitigation Strategy
Facility Design | Crosscontamination due| Risk of microbial Implement unidirectional flow, separate
& Layout to improper facility layou| contamination and personnel and material pathways, and
product recalls airlocks
Insufficient cleanroom Noncompliance with ISO| Design cleanrooms with ISO 5, ISO 7, and
classification 14644 & EU GMP Annex| 8 zoning and ensure HVAC validation
Utility & Failure of Water for Contaminated product Install redundant WFI loops, ensure
Support Injection (WFI) system | batches, regulatory nen | continuous monitoring and periodic
Systems compliance validation
HVAC system Unstable temperature an( Implement HEPA filtration, positive pressu
malfunction humidityconditions, differentials, and automated monitoring
sterility risk
Compressed air and Risk of particulate or Use oilfree compressors, sterile filtration,

nitrogen purity issues microbial contamination | and regular system validation
in filling areas

Production Equipment failure or Delays in production and| Establish preventive maintenance progran
Equipment downtime increased operational stock critical spare parts
costs
Inefficient changeover | Reduced production Optimize changeover procedures, use mul
between vighnd PFS efficiency, downtime format adaptable machines
lines
Switching between Prolonged production Limit vial size variations per production rur
different vial sizes takes| downtime, reduced use quickchangeover tooling, and optimize
excessive time throughput batch planning
Aseptic Failure in sterilization Nonsterile product Implement validatedterilization cycles,
Processing & (autoclave, SIP, CIP) release, high rejection periodic requalification, and bindicator
Sterilization rates testing
Particulate Defective product, risk to| Use HEPH#ltered laminar airflow, automate
contamination during patient safety particle inspection
filling
Inspection & Failure in automated Release of defective Regular calibration and validation of visual
Quality Control | visual inspection products, regulatory inspection systems
penalties
Incorrect labelling or Risk of mislabelling, Implementautomated visio#based labelling
serialization product recalls inspection
Cold Storage & | Temperature deviations | Product degradation, Install 24/7 temperature monitoring & alarr
Warehousing in cold storage stability loss systems, validate cold chain logistics
Poor inventory Raw material shortages, | Implement automated warehouse tracking
management expired stock and FIFO (Firdt-FirstOut) system
Regulatory Noncompliance with Production shutdown, Conduct internal GMP audits, maintain
Compliance & | GMP or regulatory audity legal penalties comprehensive documentation
Validation
Personnel & Inadequate operator Increased risk of Implement GMieompliant training
Training training in aseptic contamination and humai programs, conduct reguleompetency

techniques errors evaluations



14 Financial Modeling

14.1 Introduction

This section of the repodssesses financial viability of project based on the cost of the proposed
design and development, estimated revenue, estimated operating cost and the relevant financing
assumptions for the development and operation of the project. The section will cogdirancial
viability assessment framework, key financial model assumptions, project evaluation criteria and
financial results.

14.2 Approach

A financial model was developed by PwC to assess the financial viability of the project. In the
following subsections, the framework of our financial models, key assumptions and schedules are
discussed.

The financial model structure is summarised as follows:

Figurel4.1 Financial Model Structure

Quintex Biopharmaceutical Plant

Financial Calculations Chart Data
Statement and Analysis

Dashboard

SourcePwC
Thepurpose of each element of the financial model is summarised below:

Tablel4.1 Hements Purposes

No. Section Description

1 Dashboard The dashboard presents the key
results from the financial modelling
analysis including the key investmen
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No.

Section

Description

appraisal output. This includes the
following:

Project internal rate of return;

Equity internal rate of return;

Net Present Value (NPV);

Average debt service coverage ratio
(DSCR);

Total Capital Expenditure (CAPEX);
Average annual revenue; and
Average annual O&M Costs.

Beyond the relevant criteria, the
dashboard also includes key graphic
summaries from the analysis of
revenue, costs, financing, production
volumes, cash flows, etc. from the
Project.

Input Sheet

This sheet captures the time based
and nontime-based assumptions
identified for the Project. It has been
structured to facilitate scenario
analysis that will help assess the
viability of the Project when the
various factors (such as product
volume, pricig, market areas, capital
expenditure [CAPEX], operational ar
maintenance [O&M] costs, estimatec
cost of capital etc) are changed. We
have highlighted the 4 scenarios that
we explored in the next section of thi

report.

Structured Financial Statements

This aspect of the financial model
includes a structured statement for
the Statement of Profit/Loss and
Other Comprehensive Income,
Statement of Financial Position and
Statement of Cash flows. These
financial statements will calculate the
line items for r@enue, costs,
financing, etc. forecasted over the
project period.

Feasibility Studies Reppr233

Schedule Sheet

The schedule sheet supported the
estimation of key timebased inputs
such as annual revenuannual O&M
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No. Section Description

costs, CAPEX phasing, pricing,
depreciation amongst others. The
analysis from schedules feed into the
financial statement analysis and
calculations for the forecasted perioc
of the Project.

5 Calculations Sheet The calculations sheet focuses on
analysing the investment appraisal o
the Project. The analysis uses the
information from the financial model
to compute the return profile and
investment criteria elements of the
project. This includes the project
internal rate of return, equity internal
rate of return, net present value,
average debt service coverage ratio,

etc.
Source: PwC
14.3Key financial model assumptions

As part of assessing the financial viability of the proposed biopharmaceutical plant, we put in place
the following key assumptions:

14.3.1Time based assumptions
The following timebased assumptions were considered in our financial modelling analysis for the

Project.

Table14.2 Time based assumptions

No. Assumption Value

1 Construction start date 01-Janr2026

2 Construction end date 31-Dec2027

3 Construction period 2 years

4 Operations start date 31-Dec2027

5 Operations end date 31-Jar2036

6 Operations period 8 years

7 Total project period 10 years

Source: PwC

The financial model that we developed for the project has been structured to facilitate a monthly
period of assessment in the first year of operation and quarterly thereafter.
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14.3.2Key nortime-based assumptions
As part of the development of our financial model and financial analysis. The following selected non
time-based assumptions were consideredhie assessment:
1 The estimated capital cost for developing the project has been estimated at US$ 55 million.
This is information was provided by Quintex.
1 Estimated weighted average cost of capital for the Project at approximately 15%.
Assumedannual dividend payout to equity holders of approximately 12% per annum.
9 Cost values and cost structures provided by Quiritegstimate the operations and
maintenance costs associated with the running of the pharmaceutical manufacturing facility.
1 For debt financingan assumptiorthat the project will be financed 100% with a single facility
with a 2year moratorium and an-8ear repayment periodThe interest structures linkedto
a forecast of the 8nonth SOFR with an assumed margin of 0.5%. The facility structure also
includes the following fees which were accounted for as part of debt financing costs for the
project: upfront fees, commitment fees, appraisal fee, administratiod supervision fee.
Quintex provided some documentation with somdiicative terms on these fees to be used
as part of the assumptions for this project.
1 Computation of revenue was informed by forecasted demand volumes and prices for
Y2fSOdzt S& FYyGAOALI GSR (G2 0SS &a2fR AYy DKFEylF>X {¢
details on the volumes and pricing are set oueanlier chapters in this report

=

It is important to note the following considerations in our work:

1 Based on thanalysis provided by IQIVIA, the scenario structure is based on a foundation of a
base case and Optimistic case (based on projected volumes and pricing). Based on
discussioswith Quintex, for each of these first level scenarios we have developed a second
level of scenarios based on the potential capital structure of the project. This assessment
includes assessing a defotequity ratio of 70/30; 60/40; 50/50Discussion with Quintex
indicated that the 50/50 debt to equity ratio was most likely to be sttmetl for the Project.
However, we agreed to explore the other 2 capital structures to inform decision making.

9 Based on the scenario structure identifigkde financial viability analysis for the Project
assessed six different scenarios for delivering the Prdfecther details on the scenariage
providedin the section below.

1 The analysis in this report is based on a financial model that we developed to assess the
financial viability of the Project. We have provided tabular summaries on the ley inputs and
outputs from our financial model.

14.3.3Project scenarios analysed
The following six scenarios were analysed using our financial model for the Project:
1 Scenario 1Base Case 70/30n this scenario, we hawall the 20 molecules analysed and
validated by IQIVIA for Ghana. Additionally, this scenario includes the 5 molecules analysed
FYR @FtARFGSR F2N) {SyS3altsx /2GS RQLG2ANB | yR
molecules for the four countriesbave, the forecast prices and volumes. Additionally, this
scenario explores a 70/30 debfuity capital structure to finance the Project over the 10
year project period. This base case considers the atnpia relatively high competition from
potential local manufacturers and a moderated market share for Quintex over the project
period.



9 Scenario 20ptimistic Case 70/30In this scenario, all the 20 moleculesre considered
analysed and validated by IQIVIA for Ghana. Additionally, this scenario includes the 5

Y2t S50dA $a ylftedaSR yR OFtARIFIGSR F2NJ {SyS3att:

explores a 70/30 debequity capital structure to finance the Project oveethOyear project
period. However, the optimistic case considers a relatively lower level of competition from
potential local manufacturers and a higher market shfareQuintex over the project period.

1 Scenario 3Base Case 60/40n this scenario, we have considered all the 20 molecules
analysed and validated by IQIVIA for Ghana. This scenario also includeaadlectles
FylrfeaSR YR @It ARFGSR F2NJ {SyS3artz /248
explores a 60/40 debe¢quity capital structure to finance the Project. This base case
considers the impact of a relatively high competition from pdiginiocal manufacturers and
a moderated market share for Quintex over the project period.

9 Scenario 4: Optimistic Case 60/4h this scenario, we have considered all the 20 molecules
analysed and validated by IQIVIA for Ghana. The scenario also includes the 5 molecules
FyrteaSR yR @It ARFGSR F2NJ {SyS3alrtx /2a8
explores a 6610 debt-equity capital structure for financing the Project. This optimistic case
considers the impact of a relatively low competition from potential local manufacturers and
potentially higher market share for Quintex owle project period.

1 Scenario 5: Base Case 50730 this scenario, we have considered all the 20 molecules
analysed and validated by IQIVIA for Ghana. This scenario also includes the 5 molecules
FyrteaSR yR @It ARFGSR F2NJ {SyS3alrtx /248
50/50 debtequity capital structure for financing the Project. This base case considers the
impact of a relatively high competition from potential local manufacturers and a moderated
market share for Quintex over the project period.

9 Scenario 6: Optimistic Case 50/5Ih this scenario, we have considered all the 20 molecules
analysed and validated by IQIVIA for Ghana. The scenario also includes the 5 molecules
FyrteaSR FYyR @It ARFGSR F2NJ {SyS3artx /248
explores a 5(0 debt-equity capital structure for financing the Project. This optimistic case
considers the impact of a relatively low competition from potential local manufacturers and
potentially higher market share for Quintex owbe project period.

14.4 Preliminary Financial Analysis Output

The following table summarises the output from our financial analysis of the 6 scenarios considered
for the preliminary assessment of the Quintex Biopharmaceutical Plant Project

No. Scenario Name Investment Appraisal Summary**

1 1 Base Cas&0/30 Project IRR14.3%%
Equity IRR10.68%
NPV:US$ 7.86nillion
AverageDSCR: 2.11

Paybaclperiod (discaunted): 15 years

= =4 4 -4 A -

Average Annual Revenue: US$ 23.83 million
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No.

Scenario Name

Investment Appraisal Summary**

Annual Revenue Range (US$ million): 4.39.74
Average Annual O&M costs: USg@million

1  Optimistic Case70/30

Project IRR19.21%

Equity IRR19.95%

NPV: US$ 20.56 million

AverageDSCR2.37

Paybaclperiod (discaunted): 8 years

Average Annual Revenue: US$ 28.84 million
Annual Revenue Range (US$ million): §.60.24
Average Annual O&M costs: USg@million

1 Base Cas&0/40

Project IRR14.2%%

Equity IRR: 11.39

NPV: US$ 17.21 million

AverageDSR: 2.45

Paybaclperiod (discaunted): 9 years

Average Annual Revenue: US$ 23.83 million
Annual Revenue Range (US$ million): 439.74
Average Annual O&M costs: US8@million

1  Optimistic Case60/40

Project IRR19.15%

Equity IRR19.63%

NPV: US$ 32.23 million

AverageDSCR2.76

Paybaclperiod (discaunted): 8 years

Average Annual Revenue: US$ 28.84 million
Annual Revenue Range (US$ million): §.60.24
Average Annual O&M costs: US&@million

1 Base CasB0/50

Project IRR: 14.28

Equity IRR: 11.9%

NPV: US$ 26.49 million

AverageDSCR: 2.93

Paybaclperiod (discaunted): 9 years

Average Annual Revenue: US$ 23.83 million
Annual Revenue Range (US$ million): 4.39.74
Average Annual O&M costs: USgamillion

Source: PwC
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1  OptimisticCase50/50
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Project IRR19.0%

Equity IRR19.35%

NPV: US$ 43.10 million

AverageDSCR: 3.28

Paybaclperiod (discaunted): 8 years

Average Annual Revenue: US$ 28.84 million
Annual Revenue Range (US$ million): §.60.24
Average Annual O&M costs: USg@million
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* These are results frotthe analysis and the data provided on revenue inputs, operations and maintenance costs, CAPEX and financing for
the Project as well as other relevant assumptions. The scenarios are informed by the potential capital structure (dgbtatiodaf the

PoSOG +& 68ttt a (GKS olaS OSNRdA 2LIGAYA&EGAO OF&S F2NJ DKEyYl S . dNJAY

From the table above, we noticed that the optimistic case for the various scenarios (i.e. 70/30; 60/40
and 50/50) indicate the strongest financial viability compared to the base case scenarios.

14.4.1Sensitivity Analysis

As part of stress testing our assumptions and their potential impact on the viability of the Project. We
extended our assessment of the Project to include a sensitivity analysis. Our sensitivity analysis

tested decreases0%,-n /7> 309 and increaseb( /K> S bn k2 I XIbME0 AY (GKS F
parameters and assessed the impact on the viability of the Project:

1 Prices of the molecules;

9 Volume of the molecules;

1 Cost of debt (interest rate);

1 Project capital expenditure (CAPEX); and

9 Project operations and maintenance (O&M) costs.

The results of the sensitivity analysis across the above parameters are summadsedxill of this
report. In summary, we made the following key observations:

91 Increase in price and volume (holding all other factors constant) for both the base and
optimistic cases, increase the strength of the viability parameters for the Project
(particularly, equity IRR, NPV and Average DSCR). This indicates that where thbee ma
potential scope, as the project begins operations, Quintex may explore expanding production
@2fdzySa FyR AYONBIlIaAAYy3a LINROSaA (2 SyKFyOS GKS
the latter must be done strategically to avoid pricing out thelecules produced by Quintex
from the market. Periodic market assessments should be used to inform market positioning
decisions such as production volume and pricing to help maximise the potential benefit to
Quintex and its shareholders;

1 The optimistic scenario demonstrated relatively higher annual revenue range compared to
the base case scenario. The revenue range for the optimistic case was estimated at a
minimum revenue of US$ 5.61 to a maximum of up to US$ 50.24 over the operatioioal pe
of the Project, holding all other factors constant;

9 The analysis indicates that reducing CAPEX further (all other things remaining constant),
increases the strength of the project viability in terms of returns and debt coverage. This will
involve reviewing the specifications and related considerations évebtbping the
infrastructure by finding relatively cheaper alternatives for example plant, machinery,
equipment etc) or phasing out those items further down the operational period; and

1 The analysis also indicates that, holding all other factors constant, and reducing the O&M
costs, improved the financial viability parameters of the project. This was assessed by
reducing line items such as staff costs, maintenance costs, consumabl&shetp
AOGNBYIGKSY G(GKS LINR2SOGQa FAYFYyOAlFt GAlFoAfAGE



14.5 Conclusions and suggestions

The financial viability assessment was carried out using data made available by the technical
consultants involved in the feasibility study, as well as specific inputs provided by Quintex. The
analysis revealed that under the optimistic scenario, all st@pital structures (70/30, 60/40, and
50/50 debtto-equity ratios) yielded the most favorable outcomes, with strong projected cash flows
indicating the project's capacity to comfortably service its debt obligations. This suggests that
securing lowcost cebt financing could significantly enhance equity returns, provided that other
assumptions remain constant. To strengthen the project's viability, it is advisable for Quintex to
engage with prospective lenders to obtain draft term sheets, potentially censigl a blended
financing approach that combines two to four different funding sources. Additionally, establishing a
clear benchmark for minimum acceptable equity returns or average Debt Service Coverage Ratio
(DSCR) would support decisioraking around decting the most appropriate financing structure.



15.1 Introduction

This chapter presents the economic evaluation of Quintex Pharma Limited's proposed development
of abiopharmaceutical injectable manufacturing plant in Ghana. The Project forms part of a broader
feasibility study designed to assess the financial viability and strategic potential of establishing the
facility through a joint venture with an internationahgner. The economic evaluation provides

critical insights into the opportunities and risks associated with the Project, with particular attention
to the Ghanaian healthcare market and broader West African region.

l'a LI NI 2F DKFEYyFQa ylFaAz2yrf 3SyRF (2 LRaArAdGAz2y A
0KS aAyAailiNE 27T ¢RdihtméustliayTRnstoyhRtidrPliaN i Brojett &ligns with

initiatives such as the Jobs and Economic Transfoom#&§ET) Programme, supported by the UK

Foreign and Commonwealth Development Office (FCDO). The Project seeks to contribute to reducing

DKI Yyl Qa KSI @& NBfAIFIYOS 2y LKINYIFOSdziAOFf AYLRNIA
technology transfer, and creaij skilled employment opportunities.

The economic evaluation assesses the macroeconomic environment, regulatory policies, healthcare
market dynamics, and potential demand within Ghana and the ECOWASgab. It identifies key
economic drivers, potential barriers, and market prospects thiltimpact the successful realization

of the injectable plant, providing a foundation for informed decisinaking regarding project

financing and implementation.

15.2 Global Review of Pharmaceutical Industry

The global pharmaceutical market, valued at USD 1,516 billion in 2023, is projected to grow at a
compound annual growth rate (CAGR) of 4.9%, reaching USD 1,863 billion Hy Q92Bthe past

five years, global medicine consumption has increased by 14%, with a further 12% growth expected
by 2028 bringing annual usage to USD 3.8 trillion defined daily déses

As one of the most vital and rapidly growing industries worldwide, the pharmaceutical sector plays a
key role in global health. This was particularly evident in 2021 with the swift development of -COVID
19 tests and vaccines. Over the past six decadedjitpharmaceutical industry has significantly
improved patient outcomes, contributing to an increase of approximately 20 years in global life
expectancyf. As medical challenges continue to evolve, ongoing innovations and breakthroughs in
biopharmaceuticals are poised to enhance the lives of millions worldwide.

“BMI Fitcha 2 £ dzii A 2 YPhdmadeDtica®soS 102 NIi € = WI ydzZl NB HaHpY t3 nodLRT
15|QVIA Institute, "The Global Use of Medicines 2024: Outlook to 2028," IQVIA Institute, (2024):
https://lwww.igvia.com/insights/theiqvia-institute/reports-and-publications/reports/theglobaluse-of-
medicines2024-outlook-to-2028

16 International Federation of Pharmaceutical Manufacturers & Associations (IFPMA), "IFPMA Facts and Figures
2022," IFPMA, (2023): https://www.ifpma.org/agontent/uploads/2023/01/i2023_IFPMAactsAnd-Figures

2022.pdf.



Key players include Pfizer, Johnson & Johnson, Lily, Novo Nordisk, Roche, Novartis, Merck & Co,
AbbVie, Sanofi, AstraZeneca, GlaxoSmithKline (GSK), Bayer, Moderna, Amgen, Vertex, Regeneron
which collectively hold the majority of the market share throughedsified portfolios and strategic

R&D investments,

15.2.1Pharmaceutical Market Projections for 2024

Il OO2NRAY3 (G2 CAGOKQa Df2olf tKFNXYIFOSdziAOFft wSLIE2N
recent years and is expected to continue growing at a CAGR of 4.9% over the next decade. Key

drivers of this growth include the rising prevalence of chronicadies, an aging global population,

the growing demand for geriatric care, climate chamgkted health conditions, the emergence of

novel viral diseases, and the escalating threat of antimicrobial resistance.

15.2.2Regional Projections

The table below gives a general overview of the pharmaceutical industry per region as well as factors
driving growth in each region.

No. Region Market Value (US$) Growth Drivers

North America 517.95 billion This dominance is attributed to the region's
robust healthcare infrastructure, high healthcar
spending, and strong emphasis on research ar
development. The region also boasts major
pharmaceutical companies.

Asia 510.22 billion Asia’'s rapid economic growth, increasing
healthcare investments, and expanding middle
class population contributed to its substantial
market size. China and India are key drivers of
innovation and manufacturing in this region.

Europe 457.75 billion The region's welestablished healthcare
systems, strong regulatory frameworks, and
significant investments in R&D supported its
prominent position in the global market.

Latin America 88.55 hillion Economic development, improving healthcare
infrastructure, and increasing access to
healthcare services were key factors driving thi
growth in this region.

Middle East and North 38.13 hillion The region's market was influenced by factors

Africa (MENA) such as economic diversification, government

7 GlobalData, "Top 20 Global Biopharmaceutical Companies Report: Market Capitalization Growth to $3.67
Trillion in 2023," GlobalData, (2023): https://www.globaldata.com/media/busifiesdamentals/top20-
globalbiopharmaceuticatompaniesreport-1-6-marketcapitalizatiorgrowth-to-3-6 7-trillion-in-2023-reveals
globaldata/.



No. Region Market Value (US$) Growth Drivers

initiatives toimprove healthcare, and increasing
investments in the pharmaceutical sector.

Source: al CAGOK&2fdziA2ya-WSHIDNBESET Wt KtzNME O dzii p OI £ &

CAOOK {2fdziA2ya NBLR2NI SadAYIaGSa {dzo {FKINIy ! FN
among the listed regions for 2024. The economic disparity limited healthcare spending and affected

the overall demand for pharmaceutical products. Witkeofless developed Healthcare

infrastructure in Sub Saharan Africa, inconsistent regulation across different countries, and

Distribution and logistics issues, the region offers great opportunities for pharmaceutical companies

who are able to provide tailed solutions and or effectively navigate the regions unigue situation.

15.3Review of the Existing West African Market

This section presents a comprehensive analysis of the economic and healthcare landscapes of
selected West African countries, with a focus on the structure, dynamics, and growth prospects of
their pharmaceutical industries. Key macroeconomic indicators as¢BDP growth trends,

population demographics, and government healthcare expenditure are examined to assess factors
influencing pharmaceutical demand across the region.

The analysis reviews the regulatory frameworks, trade policies, and infrastructural developments
aKFLAY3I SIOK O02dzy iNEBQa LIKIFNXYIF OSdziAOlIf &aSOG2NX Ly
growth of the pharmaceutical markets, the competitive landscispgssessed by examining the

presence of major market players, prevailing pricing structures, and the extent of reliance on
pharmaceutical imports. Particular attention is given to identifying gaps in local manufacturing

capabilities and unmet demand fosgential medicines, especially injectables.

By systematically evaluating these factors, the assessment aims to determine the market

FGGNF OGAGSySaa 2F SIFOK 02dzyiNEB FyR (2 LINRBGARS |
West Africa as a viable expansion region. Opportunities and olgaleassociated with market entry

and competition are highlighted to support informed decisioaking.

The market potential of 15 West African countries has been assessed, with rankings based on criteria
such as dependency on imports, pharmaceutical demand dynamics, and opportunities for local
production



No.

Country

Potential Market

Attraction

Justification

Ghana

Nigeria

High

High

Ghana presents significant market potential for pharmaceutical manufacturing, with a growing industry valued at
US$683 million in 2023 and projected to reach US$836 million by 2028. The country heavily relies on imports, w
of its pharmaceuticals beg sourced abroad, creating a strong demand for local production. GoverAmeonsed
import restrictions on certain drugs like Dexamethasone and Diazepam offer competitive advantages for domest
manufacturers.

High demand for sterile injectables, driven by disease burdens such as hypertension, maternal health issues, an
cancer, further emphasizes the opportunity. Ghana's role as a regional trade hub and improving infrastructure st
its attractiveness for parmaceutical manufacturing, particularly with initiatives like the Pharma Enclave and
PharmaVax program.

However, challenges such as high investment costs, energy supply issues, regulatory compliance, and competit
both local and foreign manufacturers remain. Despite these, strategic focus on restricted drugs, leveraging gove
support, and expandiy regional market access could ensure Win§ N & dz00Saa Ay DKl Yyl Q&
bAISNRAIF Q& LKIFNYIFOSdziAOFt YIFN]LSG LINBaSyda aaayataol
injectables, such as antibiotics, vaccines, and biologics. With over 70% of pharmaceutical products imported, the
country faces a large import gaqreating substantial opportunities for local manufacturing.

Demand is further fuelled by chronic diseases like diabetes, hypertension, and maternal health crises, driving the
FT2NJ YSRAOLFGAZ2Yya tA1S Ayadd Ay FyGAO2F3dAgyida FyR 2
furtherincrea§a G KS RSYIFYyR F2NJ FFF2NRF6ftS YSRAOAYySasx Oz2vlL
Coverage by 2030. The AfCFTA mutual recognition agreements facilitate faster approvals feprGtiaced
injectables, cutting registration timelines and ea&in 02 YLJ Al yOS 46AGK bAISNALF Q& N
| 26 SOSNE OKIFtfSyaSa NBYIFAYSZ LI NIAOdzZ NI & bAISNRIF Q3
contracts. To navigate this, strategic partnerships with Nigerian firms, like Greehlifenaceuticals, could enable
O2YLX AL yOS 6KAES YIAyGrFrAyAy3d O02ai STFFTAOASyOez LIRaa
pharmaceutical market.



No.

Country

Potential Market

Attraction

Justification

Senegal

Sierra Leone

Liberia

High

High

High

Senegal offers a promising opportunity for pharmaceutical exports, driven by its heavy reliance on imports, with «
90% of medicines and 99% of vaccines being sourced from abroad. The pharmaceutical import market, valued ¢
US$333.94 million in 2023,desminated by imports from Europe, India, and China, leaving a gap for regional
manufacturers like those in Ghana.

The country faces significant healthcare challenges, including a shortage of healthcare professionals and high re
maternal mortality and nortommunicable diseases, which increase demand for essential injectables. The govern
has set ambitious targs to reduce import dependency, aiming to locally produce-thiel of its pharmaceutical need:
by 2030 and 50% by 2035, with a new manufacturing facility under construction. Despite limited local production
OF L) OArdes {SySalfoa YKI RELOPBRAYDI 2y Yi WLIBHI ABN¥Y A K S
growth, improving purchasing power, and strategic position as a trade hub in Francophone West Africa create fa
conditions for market entry.

However, potential increases in local production may reduce-teng import demand, making it important for
exporters to monitor government initiatives closely.

The Health Sector and Pharmaceutical Industry Analysis analysis reveals a high potential market opportunity for
to enter the pharmaceutical sector in Sierra Leone. The pressing health issues, including significant maternal mc
widespread hyprtension, and the need for effective pain and mental health treatments, create a strong demand {
these medications. Quintex can establish a strong presence and drive meaningful impact in the market by addre
these critical healthcare needs.

Liberia offers significant market potential for pharmaceutical companies, driven by a rising demand for essential
medicines due to high disease burdens, particularly maternal health issues, cardiovascular diseases, hypertensi
cancer. The pharmaceuatl market is heavily reliant on imports, with Liberia receiving a notable increase in
pharmaceutical shipments, primarily from India, Ukraine, and Céte d'lvoire. Despite limited local production, this
creates an opportunity for foreign companies to mele¢ tgrowing demand for key medications like Oxytocin,
Furosemide, and Enoxaparin. While challenges such as weak infrastructure, a shortage of skilled healthcare
LINEPFSaaAaz2yltar FyR dzyRSNFdzyRAYy 3 LISNEBEA &G I edifée &itickl S £
medications make Liberia a promising market for pharmaceutical investment and expansion.



No.

Country

Potential Market
Attraction

Justification

Gambia

High

/| 268 5QL @2 Medium

Cameroon

Medium

vdAyiSEQa SyiNB Ayid2 (GKS DIFYoAl LIKEFNYIOSdziAOlt AYF
with rising healthcare demands.

The Gambia has a growing population, whittreases the need for medications, particularly for chronic diseases,
YEGSNYFE Y2NIFfAGE yR AyFSOGA2dza RA&ASIaSaz | NBIa
would meet the demand for hightandard medications, particularig a market with limited local production
capabilities.

Cote d'lvoire's pharmaceutical market offers substantial opportunities, driven by the increasing prevalence of No
Communicable Diseases (NCDs) like diabetes and hypertension, which require injectable treatments, many of w
Quintex plans to produce. Tlmuntry heavily relies on imports, particularly from France, for its pharmaceutical ne
and social preferences for Frenaiade drugs pose a challenge for market penetration.

However, the pharmaceutical market is lucrative, with the top four distributors generating approximately US$331
YAEEA2Y AY HamyZX 002dzyiAy3d F2NJ 20SNI ym:» 2F GKS Yl
by 2050, and with strajm GDP growth at 6.5% from 202023, the market is expanding. The high demand for sterile
injectables, particularly for maternal health and hypertension treatments, further presents opportunities. Local
manufacturing currently accounts for only 10% of dypproviding Quintex with a competitive advantage if it can
establish production facilities.

Despite this, the market faces challenges, including a weak regulatory environment and strong competition from
pharmaceutical companies. Nonetheless, these dynamics create a significant market potential for Quintex in Cot
d'lvoire.

/' YSNR2Y LINB&aSyida I &A0GNRYy3 2LI2NIdzyAide F2N LKENYLEC
country produces only 5% of its pharmaceutical products, creating a significant gap in supply. The healthcare ret
market is expected to gm substantially by 2027, further driving demand for pharmaceuticals.

However, Cameroon faces resource deficits, particularly in rural areas where access to healthcare is limited, me
Quintex may need to explore alternative logistics solutions beyond traditional road transport. Despite issues with
counterfeit drugs, thenarket remains attractive due to the high prevalence of wommunicable diseases, which fue
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Country

Potential Market
Attraction

Justification

10

11

Togo

Cabo Verde

Guinea

Medium

Medium

Medium

the demand for essential injectables. This combination of market growth, limited local production, and healthcare
challenges creates a favourable environment for pharmaceutical companies like Quintex.

Togo presents a growing demand for pharmaceuticals, particularly injectables, due to high maternal and infant
mortality rates, which drive the need for Oxytocin. The increasing prevalence e€bimmunicable Diseases (NCDs)
like diabetes and hypertensionrther exacerbates healthcare challenges, creating additional demand for injectabls
treatments, many of which Quintex plans to produce. The Pharmaceuticals in dosage market in Togo reached
US$278.59 million in 2023, with a CAGR averaging 2181%is combination of pressing healthcare needs, rising
demand for essential injectables, and a growing market creates a strong opportunity for pharmaceutical compan
Quintex to establish a presence in Togo.

Cabo Verde presents a medium market attractiongbarmaceutical products due to its high dependence on import
limited local production, and significant healthcare improvements. The country's commitment to universal health
coverage and improved healthcare infrastructure, including telemedicine, incseéhsedemand for medicines. Despitt
logistical challenges and a parallel illegal market, these issues highlight the need for affordable, accessible
pharmaceuticals. Quintex can leverage these opportunities by establishing reliable distribution netwoddmrgiding
with regulatory standards, positioning themselves as providers ofeffsttive, highquality medicines.

Guinea offers a mediudevel market attraction for pharmaceutical products, particularly injectables, due to its hea
reliance on imports and consistent demand for such products. The country faces limited local manufacturing
capabilities, but ongoing heticare projects and international funding are improving healthcare services, driving th
need for highquality medical products. There is a strong demand for maternal, cardiovascular, and mental health
injectables. While the regulatory environment posesaltdnges, including approval processes and counterfeit drug
NA&]1aY DdZAYSIEF Q& YIN] SO LINBaSyda 2LIRNIdzyAidArsSa T2N
market, but local manufacturing could provide a competitive edge. Guinea's ttad logistics are favourable, with
easy market entry through Ghana and the ECOWAS free trade zone. However, economic and infrastructure cha
including low affordability and healthcare gaps, pose significant hurdles to market expansion.

18 ReportLinker, "Dataset Overview," ReportLinker Publications (2025), https://www.reportlinker.com/dataset/c580c6b7093e2[a6ER56162db24e7036.
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12

13

14

Benin

Mali

Burkina Faso

Medium

Medium

Medium

The pharmaceutical market in Guinea shows high demand for injectables, particularly for maternal, cardiovascul
mental health treatments. Despite this strong demand, the regulatory and business environment presents mediu
level challenges due to corgx approval processes and risks associated with counterfeit drugs. The competitive
landscape is also medium, with imports dominating the market, but local production could provide a strategic
advantage. Trade and logistics are favourable, with easy markgt through Ghana and the ECOWAS free trade zo
However, Guinea faces low economic and infrastructure stability, with challenges like low affordability and signifi
gaps in healthcare infrastructure, which could limit the market's growth potential.

Mali presents an opportunity for pharmaceutical exports, as it imports over 90% of its pharmaceuticals, valued a
US$43.3 million in 2023. The market is heavily reliant on imports from France, India, China, and Morocco, with li
local manufacturing cageity, mostly involving repackaged imports. Key demand drivers include high maternal
mortality, hypertension, cardiovascular diseases, cancer, and mental health conditions, all contributing to a stror
for injectables like Oxytocin, Tranexamic AcigtoBemide, Enoxaparin, and Diazepam.

However, Mali faces challenges such as political instability, security threats, counterfeit drugs, weak regulatory s
FYR dzyNBft Al 6fS AYyFNF aGdNHz2OGdzZNBT LI NI AOdzZ NI & Ay St ¢
complicate tade, the country still benefits from the AfCFTA. The market is largely dominated by foreign firms, bu
is a gap in local sterile injectable production, creating opportunities for Ghasad exporters.

583LAGS (KSaS 2LIRNIdzyAGASEaT Y2YyAG2NAyYy3 GKS O2dzy-i»
term market success.

Burkina Faso heavily depends on pharmaceutical imports, with 99% of its medicines sourced externally, costing
US$208 million annually. The country faces a high demand for affordable injectables, driven by issues such as s
maternal mortaliy, hypertension, cardiovascular diseases, cancer, and mental health concerns. Key drugs in der
AyOtdzRS hE@(i20AyS ¢NIySEFYAO ! OARSZ Cdz2NP&ASYARSI 9ys?
facilitated by its membership in the Wesfrisan Economic and Monetary Union, though its exit from ECOWAS in 2
may complicate future trade agreements. Political instability, security risks, and weak infrastructure pose challen
healthcare delivery, but the government is investing in lesahufacturing initiatives, which could reduce dependenc
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15 Economic Evaluation

Potential Market

No. Country Attraction Justification
on imports. Despite these efforts, weak purchasing power among the population remains a concern. The market
opportunities for Ghandased pharmaceutical companies, particularly in-tmst injectables, but the growing local
production capacity andgditical instability present risks that need careful monitoring for ldagn market entry.
15 Guinea Bissau Medium The market attraction for pharmaceutical products, particularly injectables, in Guinea Bissau is medium. Guinea

SourcePrimary Reaserch, PwC
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heavy reliance on imports to meet its pharmaceutical needs, coupled with a consistent demand for these produc
indicates a stable angrowing market. It has a high demand for imported pharmaceuticals and limited local
manufacturing capabilities. Also, ongoing healthcare projects and international funding are improving healthcare
services, thereby increasing the need for quality medicatiucts.




15.4 Conclusion

15.4.1Regional Market Potential and Demand for Pharmaceuticals

West Africa presents a compelling opportunity for Ghanalaarmaceutical manufacturers, with

high import dependency, rising disease burdens, and government initiatives to improve healthcare

I 00Saad az2aid O2dzyiNASa Ay (GKS NBIA 2BissaulagdOf dzRA y 3
Benin, rely on importsoir over 70% of their pharmaceutical needs, creating a lucrative market for
locally produced medicines. The increasing prevalence ofcoommunicable diseases (NCDs) such as
hypertension (up to 40.5% in Senegal and 36.1% in Nigeria), diabetes, cardiovesieditions, and
cancer has heightened demand for essential injectables, including furosemide, enoxaparin, and
pethidine. Maternal health challenges remain critical, with maternal mortality rates exceeding 1,000
deaths per 100,000 live births in some ctniss, necessitating oxytocin and tranexamic acid for
postpartum haemorrhage treatment. Additionally, the African Continental Free Trade Area (AfCFTA)
and ECOWAS frameworks provide regulatory advantages by facilitatingboroes trade, reducing
tariffs, and expediting drug approvals, enabling Ghanaian manufacturers such as Quintex to enter
regional markets with reduced bureaucratic hurdles.

15.4.2Challenges and Strategic Considerations for Market Entry

Despite the opportunities, several challenges musalldressed to ensure sustainable market

penetration. Regulatory barriers, including stringent import controls, extended drug approval
LINEOS&daSasx FyR 20t 0O02yGSyid NBIdZANBYSyidia Ay bAaA3
Economic instability, currey depreciation (such as the Nigerian naira losing over 150% of its value

in recent years), and high import costs could impact affordability and pricing strategies. Supply chain
weaknesses, including poor infrastructure, unreliable power supply, and cdeittgrug

proliferation (up to 40% in some markets like Nigeria), pose operational risks. To navigate these

challenges, Quintex must adopt a strategic approach focusing on partnerships with established

distributors, local pharmaceutical firms, and goveemhprocurement agencies to strengthen

market access and regulatory compliance. Additionally, investment in robust quality assurance

systems, antcounterfeiting measures, and cesfficient logistics will be crucial in building market

trust and sustainingongi SN 3INRgIKP . & f SPHSNI IAy3I DKFIyl Qa 02°
pharmaceutical production, Quintex can establish itself as a leader in the West African

LIKF NYIF OSdziAOFf fFyRAOFLIST I RRNBaaAy3a Qamdedorh OF f K S
external imports.



16 Sustainabllity &
Environmental Considerations

16.1 Context of the project

The healthcare sector in Ghana is rapidly evolving, with a rising demand for critical sterile injectables

used in surgeries, emergency care, and chronic disease management. Currently, a significant portion

of these products is imported, leading to supphaim vulnerabilities and high costs. The Ghanaian
A2PSNYYSyliQa AYyRddzZAGUNALFE LRfAOE:E AyOfdzZRAYy3a (G4KS bh
enabling environment for local pharmaceutical manufacturing. This aligns with both the national goal
ofselfa dzZFFAOASYy O& YR (GKS ! FNAOIY ! yA2yQa ONBIFRSN O
In response to this opportunity, Quintex Pharma Ltd., a recently established private pharmaceutical
company based in Ghana, aims to become a leading manufacturer of both generic and branded
medications.

16.2 Background of the Company

Quintex Pharma Ltdqreferred to as QPL) is a limited liability company duly incorporated under the
Companies Act, 2019 (Act 992). The Company's registration number and Tax ldentification Number is
CS1766681122 and C0062315552 respectively.

16.3 Scope of Study
QPL proposes to construct and operate a sterile injectables manufacturing factory at Okillarsea
in the Lower Manya Krobo District of the Eastern Region of Ghana.
The formulation of injectables involves three essential components:
91 Active Pharmaceutical Ingredient (API)he main therapeutic component responsible for
therapeutic effect of the medication.
1 Excipients Inactive substances added to support the formulation, ensuring stability, pH
balance, tonicity, solubility, and sterility.
1 Packaging Thecontainer that maintains sterility and facilitates safe administration

The target product list and corresponding installed production capacity of each product line is
attached inAnnexl.

16.4 Purpose and Obijectives of the ESIA

Ly | O0O2NRIFIYyOS gAGK GKS LYUGSNyragaAzyrt CAylFyOS [/ 2N
Environmental Assessment Regulations, 1999 (LI 1652) , it is required for the assessment and
management of Environmental and Social risks/impacts prior tetcoction and operation of

industrial facilities. The Environmental & Social Impact Assessment aims to achieve:
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250] Feasibility Studies Report




7. Compilation of all relevant information on the proposed sterile injectable manufacturing
project.

8. Identifying all important receptors and disclosing identified potential environmental impacts
of project prior to project being started.

9. Determining the significance of impacts and identifying mitigation measures to alleviate any
significant adverse impacts.

10. Ensuring precautionary control alternatives are well considered and incorporated into design.

11. Developing sustainable environmental practices.

This Environmental and Social Impact Assessment (ESIA) will assist management in evaluating the
project's feasibility and its potential environmental impacts. It provides a structured opportunity to
identify adverse effects and propose appropriate mitigatmeasures to address them. Additionally,
the assessment offers recommendations on implementing the project in an environmentally
responsible manner, ensuring minimal harm to the surrounding ecological, social, and economic
systems. By adopting sustainalgractices, the project can avoid negative consequences while
adhering to regulatory requirements. Furthermore, the ESIA facilitates compliance with due
procedures, enabling the acquisition of an Environmental Permit necessary for the construction and
operation of the proposed project.

16.5 Structure of the ESIA Report

This report is divided into nin®) chapters. This current chapter presents th&roduction, including
background information and introduction to the project, objectives, purpose and methodology for
undertaking this EIA study. Chapter 2 presents the Approach & Methodology for the EIA study.
Chapter 3 presents a review of Policy, Uagiigee and Administrative Frameworkgplicable/relevant

to the project This is followed by a Project Description in Chapter 4, in which the scope of the project
is describd. Chapter 5 includes the Identification and Evaluation of Potential Impacts of the project.
Chapter 6 describes Public Participation and Stakeholder Engagement. Chapter 7 describes identified
Mitigation Measures, followed by the 8 Provisional EnvironmelManagement & Monitoring Plan in
Chapter 8 and lastly the Decommissioning Plan and Conclusion in Chapter 9.



17 Approach and
Methodology

17.1 Approach & Methodology for EIA Study

17.1.1Discussions with projechanagement

The project design concept and project objectives as well as the required data and information were
discussed with AMPC International Health Consultant, the appointed technical consultants of QPL.
Documents obtained from the project owner included the specifications of the products to be
manufactured, capacity of the plant to be installed, equipment list, production process and
engineering drawings.

17.1.2Field visits for data collection

As part of the Environmental Impact Assessment (EIA) process, multiple site visits were conducted at
vt [ Qa LINB LR &SR LINE 28selicomni@ingiidF2bfuark 3025rdedyhairg to
the present. The primary objective of these visits wasdther essential baseline data and evaluate

the existing environmental and social conditions of the site. During the field assessments, the EIA
team carried out a thorough inspection of the biophysical environment, documenting key features
such as vegetatiotypes, wildlife presence, and overall ecological characteristics. Additionally, the
team recorded critical infrastructureelated factors, including site accessibility, proximity to power
supply sources, and other logistical considerations that mayeinfle project implementation.

Beyond the biophysical assessment, the team also conducted observations of the social setting
within the project area. This included interactions with local communities, noting demographic
patterns, land use activities, and potential seeiconomic impactshat the project may introduce.
The findings from these site visits will inform the development of mitigation strategies and ensure
that the project is designed and executed in a sustainable and socially responsible manner.

17.1.3Review of relevant literature

The literature review for this assessment included a comprehensive analysis of relevant project
R20dzySyida FYR GKS 22NIR .lFyl1Qa 9YyGBANRBYYSyYyllt I YR
with international best practices. Additionally, Environmentad &ocial Impact Assessment (ESIA)

reports from other pharmaceutical manufacturing facilities were examined to draw comparative

insights, identify potential risks, and apply lessons learned to the current project. This review helped
establish a robust frameork for evaluating impacts and developing appropriate mitigation

measures.
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17.1.4Consultations with stakeholders

As part of the stakeholder engagement process, key institutions were formally notified about the
proposed project to ensure regulatory compliance and gather critical input. These included the

[ 26SNJ alyeél YNRoO2 adzyA OALI f lert@andBhdirbrenénial Hedlte 3 A O €
and Sanitation Department, responsible for land use and environmental oversight. Additionally,
regulatory bodies such as the Ghana Standards Authority (GSA) and the Food and Drugs Authority
(FDA) were consulted to address protiquality and safety standards. The Ghana National Fire
Service (GNFS) was engaged to assess fire safety requirements, while utility pro@bersa Water
Company Limited (GWCL) and the Electricity Company of Ghana ([E&®&)contacted to evaluate
infrastructure and service provisions for the project. This inclusive approach ensures alignment with
legal, safety, and operational guidelines.



18 Policy, legislative and
administrative frameworks

This chapter explains the relevant poligislative and administrative requirements applicable to
the project under the constitution of Ghana. It also highlights some international laws and standards
that intend to optimize best industry standards and practices in relation to the project.

18.1 National Policy and Regulation Guidelines

18.1.1Applicable Acts

The following acts are applicable:

Environmental Protection Act, 2025 (Act 1124)

The Local Governance Act, 2016 (Act 936)

Factories, Offices and Shops Act, 1970 (Act 328)

Ghana National Fire Service Act, 1997 (Act 537)

The Labour Act, 2003 (Act 651)

22N] YSyQa /2YLISyaliAazy ! 00 Myt O0tb5/[ mMyT?O
Land Use and Spatial Planning Act, 2016 (Act 925)

Weights and Measures Act, 1975 (NRCD 326)

Ghana Standard Authority Act, 2022 (Act 1078)

Persons with Disability Act, 2006 (Act 715)

Public Health Act, 2012 (Act 851)

Fees and Charges (Miscellaneous Provision) Act, 2022 (Act 1080)

¢tKS / KAt RNByQa ! Oz mdoppy o! OG pcndo
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The table below further summarizes the content of each act as well as the application and relevance
to project, highlighting the actions expected from Quintex Pharma Ltd.

Table18.1 List of applicable Acts

Applicability/Relevance to the
Act Summary of Act Project

Environmental Protection Act, 2025 | The new Environmental Protection | It is required for the proponent to
(Act1124) Act, 2025 (Act 1124) servesas the | register the project with the EPA
primary legislationfor Environmental
Protection; Pesticides Control and
Management; The Control and
Management of HazardousWastes
andOtherWastes.
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18 Policy, legislative and administrative frameworks

Act

Summary of Act

18 Policy, legislative and administrative framewc

Applicability/Relevance to the
Project

Additionally, it serves The Control an
Management of Electrical and
Electronic Waste; The Coordination
Climate Change Responses.

The Local Governance Act, 2016
(Act 936)

The Act empowers the Assemblies t
establish Waste Management
Departments to be responsible for
the development and management @
waste disposal sites within the areas

of jurisdiction.

QPL is required to involve the local
Environmental Health and Sanitation
Departments in Lower Manya Krobo
Municipal Assembly for the safe
disposal of wastes to be generated b
project activities; and for the
Assembly to also review and grant tF
building germit

Factories, Offices and Shops Act, 1¢
(Act 328)

The Factories, Offices and Shops Ac
of 1970, Act 328 requires all
proponents to register every factory
with the Chief Inspector of Factories
Inspectorate Department.

QPL must ensure it registers its facili
with the Department of Factories
Inspectorate

The/ KA f RAMEPYR 4
(Act 560)

This Act isntended for the protection
of children by giving directive that the
minimum age for admission of
employment is 15 years. And the
minimum age for engagement of a
person for hazardous work is 18

years.

It is expected for management to
disallow engagement of children for
any directly and indirectly for any
work activity at the QPL plant

Ghana National Fire Service Act, 19]
(Act 537)

This Act establishes the GNFS as th
company to provide management fo
undesired fires.

QPL must involve the GNFS in
planning fire prevention and
firefighting systems to be used by the

company

The New Labour Act, 2003 (Act 651)

Feasibility Studies Reppr255

TheNewLaborAct,2003(Act651)
stipulatesthat it is the duty of an
employerto ensurethat everyworker
employedworksunder satisfactory,
safeand healthyconditions.

Act651 containsa numberof specific
provisionsrelatingto anS Y LJt 2 &
duty of careto its workers.These
includeprovidingand maintainingd |
the workplace plant and systemof
work that are safeandwithout riskto
K S| faidtakingd a (16 pddvent

contaminationof the workplacesby,

It is required for QPL to act in its
capacity as an employer to ensure tr
welfare and protection of workers

from dangers at the workplace.

Feasibility Studies Rep¢pr25&




18 Policy, legislative and administrative frameworks

18 Policy, legislative and administrative framewaorks

Act

Summary of Act

Applicability/Relevance to the
Project

and protect the workersfrom, toxic
gasesnoxioussubstancesyapors,
dust, fumes,mistsandother
substance®r materialslikelyto
causeriskto safetyor K S| f (i K ¢

A worker is required to report
situations that he believes may pose
Gy AYYAYySyid |yR
KAd 2NJ KSNJ t AFSs
It is required forQPLto act
in its capacity as an employer to
ensure the welfare and protection
from dangers at the workplace.

22N] YSyQa
(PNDCL 187)

| 2YLISY.
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accessibility to rightful compensation

QPLwill ensure proper and
appropriate payment is made for
work done by its employees by
abiding with the minimum wage

Land Use and Spatial Planning Act,
2016 (Act 925)

This Act assigns the Town and
Country Planning Department the
role of planning land use and ensurir
compliance with zoning.

QPLmustensureit consultswith the
LMKMAPhysicaPlanning
Departmentto ensurethe projectis
consistentwith the landuseplan.

Weights and Measures Act, 1975
(NRCD 326

The Ghana Standards Authority is
mandated by the Weights and
Measures Decree, NRCD 326 of 197
to ensure fair trading practices
through the verification of weights
and measures. It also organizes
trading seminars annually for
stakeholders to build their gacity

on measurements and related
subjects.

QPL has to incorporate these
standards to ensure fair admission o

weights.

GhanaStandardAuthority Act, 2022
(Act 1078)
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This Act establishes GSA as the
authority responsible for the
establishment and promulgation of

standards, enforcement afonformity

assessment and Metrology

QPL will ensure it registers its projec
and product with the GSA to ensure

conformity.




18 Policy, legislative and administrative frameworks

Act

Summary of Act

18 Policy, legislative and administrative framewc

Applicability/Relevance to the
Project

framework in Ghana in line with best
practices.

Personavith DisabilityAct, 2006,
(Act 715)

AN ACT to provide for personsth
disability, to establish a National
Council on Persons with Disability ar
to provide for related matters.

The management of QPL will ensure
its facility is built to be disability
friendly and must actively ensure it is
not bias against disabled persons.

PublicHealthAct, 2012
(Act851)

¢KAA OG adlrasSa
manufactures, labels, packages, sell
or advertises a food in a manner tha
is false, misleading, deceptive or
misbranded as regards its character
nature, value additives, substance,
quality, quantity, composition, merit
2NJ al¥Sde O2YYAl

18.1.2Applicable Policy Guidelines
The following Policy Guidelines are applicable:

National Environmental Policy, 2012
National Environmental Action Plan, 2014
National Workplace HIV/AIDS Policy, 2012

Management will comply with
stipulated systems for manufacturing
labelling, packaging and
sales/advertisement of its products.

Climate Change Policy, 2012
National Energy Policy, 2010

=A =4 =4 =4 4

The table below outlines the applicalpeliciesThe table below further summarizes the content of
eachpolicyas well as the application and relevance to project, highlighting the actions expected from

Quintex Pharma Ltd.

Table18.2 List of applicable Policies

Policy

Summary of Policy

Applicability/Relevance to the
Project

National Environmental Policy, 2012

Feasibility Studies Reppr257

The main objective of the NEP is to
improve the environment, living
conditions and quality of life for all
Ghana's citizens. It aims to reconcile
economic development with
conservation and seeks to promote
the sustainable use and maintenanc
of Ghana's natral resources. The
policy seeks to maintain ecosystem
and ecological processes, ensure

sound management of natural

Thepolicyobjectivesare clearlyin
line with the projectundertaking.The
projecthasanimpacton the general
environmentand naturalresource;
thuslossof biodiversity(floraand
fauna)arisingfrom land clearing.

The proposed project should aim to
promote sustainable development by

Feasibility Studies Reppr257
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18 Policy, legislative and administrative framewaorks

Policy

Summary of Policy

Applicability/Relevance to the
Project

resources and the environment,
adequately protect against harmful
impacts and destructive practices an
preserve biological diversity. It also
aims to integrate environmental
considerations into sectoral,
structural and socie@conomic
planning at the natioal, regional,
district and grassroots levels and to
seek common solutions to
environmental problems in West
Africa, as well as in the African

continent and world as a whole.

including economic, social and
environmental considerations.

National Environmental Action Plan,
2014

The policy aims at sound
management of resources and
environment, and theeconciliation
between economic planning and
environmental resource utilization fo
sustainable national development.

The proposed project is required to
address all potential environmental
impacts to promote sustainable use
of natural resources and to ensure

the sustainability of the project.

NationalWorkplaceHIV/AIDSolicy,
2012

The general objectives of the Policy
among others are to provide
protection from discrimination in the
workplace to people living with HIV
and AIDS; prevent HIV and AIDS
spread amongst workers and providé
care, support and counselling for
those infected ad affected.
Involvement of persons from
different backgrounds in performing
various project related activities as a
workforce indicate the relevance of
this Policy to the intended project.

QPL shall ensure the non
discrimination against persons with
HIV/AIDS and providing them
opportunity for employment when
they are qualified for the role.

The Climate Change Policy, 2012
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The National Climate Change Policy
DKIYylFQa AyGdS3aNI
climate change. It has been prepare
and designed within the context of
national sustainable development
priorities; it provides a clearly definec
pathway for dealing with the
challengef climate change within

the current socieeconomic context of

Management shall ensure it operates
its facility in accordance with the

climate change policy objectives




Policy

Summary of Policy

Applicability/Relevance to the
Project

Ghana, and looks ahead to the
opportunities and benefits of a green
economy.

18.1.3Applicable Regulations
The followingegulations are applicable:

T
1
T

Environmental Assessment Regulations, 1999, LI 1652
Fire Precaution (Premises) Regulations 2003, LI 1724
Hazardous, Electronic and Other Wastes (Classification) Control and Management

Regulations 2016, LI 2250

Management of Ozone Depleting Substances and Products Regulations, 2005 (LI 1812)

The following table will explain each act and the expected actions expected from QPL on each

regulation.

Regulation

Summary of Regulation

Applicability to the Project

EnvironmentaAssessment
Regulationd999,L11652

The Fire Precaution (Premises)
Regulations 2003, LI 1724

Hazardous, Electronic and other
Wastes (Classification) Control and
Management Regulations 2016, LI
2250

Management of Ozone Depleting
Substances and Products Regulatiot
2005 (L1 1812)

The Environmental Assessment
Regulations LI 1652, 1999 enjoins ai
proponent or person to register an
undertaking with the Agency and
obtain an Environmental permit prior
to commencement of the project.

The Fire Precaution (Premises)
Regulations LI 1724, 2003 requires &
premises intended for use as
workplaces to have Fire Certificates.

This legal framework set the
background for a new and innovative
strategy towards a sustainable

management of avaste in Ghana.

The Ozonéepleting Substances
Regulations 2005 were enacted to
protect the Earth's ozone layer by
controlling the production, use,
import, and export of substances
known as ozon&lepleting substances
(ODS). The regulations aim to fulfil
commitments undethe Montreal
Protocol, an international treaty

addressing ozone layer depletion.

It is required for proponent to
register the project with the EPA by
conducting the assessment in
accordance with EPA procedures

It is required for proponent to obtain
a Fire Permit.

QPL shall comply by following
measures to properly dispose all e
waste it generates in accordance wit

this regulation.

QPL shall ensure it limits or totally
avoids use of ozone depleting
substances in its operations especial
for cold storage and logistics of its
finished products.
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Regulation Summary of Regulation Applicability to the Project

The purpose of these regulations is t
minimize the release of ODS into the
atmosphere, as they contribute to th
depletion of the ozone layer. By doin
so, the regulations help mitigate the
adverse effects of harmful ultraviolet
(UV) radiation on human lath and
the environment.

18.1.4Applicable National Environmental Quality Standards
The following national environmental quality standards are applicable:
1 Ghana Standard for Health Protection Requirements for Ambient Noise Control (GS 1222,
2018)
1 Ghana Standard for Environmental Protection Requirement for effluent discharde2(@S
2019)
1 Ghana Standard for Environmental and Health Protection Requirement for Ambient Air
Quality and Point Source/Stack Emissions (GS 1236, 2019)
1 Ghana Standards for Environmental and Health ProtectRequirement for Motor Vehicles
Emissions (GS 1219, 2019)

In the table below a summary of the standards as well as their applicability in the project is given.

Tablel18.4 List of applicable National Environmental Quality Standards

Ghana Standard Summary of Regulation Applicability to the Project

GhanaStandardor Environmentand | This stipulates the standard for the | QPL is supposed to comply with thes

HealthProtection- Requirementgor | acceptable level for ambient air standards for its air emissions.
AmbientAir Qualityand Point quality and point source emissions.

Source/StacEmissions The standards also provides the test

(GS 1236:2019) methods and frequency of monitorin

for assessing the levels of emissions

and

GhanaStandardor Environmentand | This stipulates the standards for the | QPL must comply with these

HealthProtection- Requirementdor | quality of effluent discharge for discharge standards
EffluentDischarge specific industries and commercial
(GS 1212: 2019) facilities. The stipulated test methods

are stated in thestandards.

GhanaStandardor HealthProtection | This provides standards for level of | QPL must comply with these noise

- Requirementgor AmbientNoise ambient noise generation for levels
Control industries, commercial zones, and
(GS 1222:2018) residential areas. The test methods

are stated in the standards
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Ghana Standard Summary of Regulation Applicability to the Project

Ghana Standards for Environmental| This standards stipulate standards f¢ QPL will ensure all vehicles it uses a
and Health ProtectionRequirement | exhaust emission of motor vehicles. regularly serviced to ensure good
for Motor Vehicles Emissions The test methods are stated in the | emissions.

(GS 1219, 2019) standards

18.2 Regional and International Conventions

18.2.1Convention on the Conservation of Migratory Species of Wild Animals

The Convention on the Conservation of Migratory Species of Wild Animals (CMS), ratified by Ghana
in 1983, establishes a legal framework for the protection of endangered migratory species. Under
this agreement, species classified as "endangerddtiuding rammals, birds, and reptilesreceive
special conservation attention. The primary objective of the convention is to ensure thédong

survival of migratory species by promoting international cooperation, as many of these animals cross
national boundariesluring their life cycles. By implementing coordinated protection measures, the
CMS seeks to mitigate threats such as habitat loss and overexploitation, thereby preventing the
extinction of vulnerable migratory wildlife.

18.2.2African Convention on the Conservation of Nature & Natural Resources

The African Convention on the Conservation of Nature and Natural Resources serves as a
foundational framework for environmental protection across the continent. Its primary objectives
include establishing comprehensive guidelines to enhance environmeiakovation, promote the
sustainable use of natural resources, and harmonize policies in these critical areas. By recognizing the
ecological and socieconomic value of the natural environment, the convention seeks to strengthen
legal and regulatory meases that safeguard ecosystems and biodiversity.

In alignment with this convention, the current Environmental and Social Impact Assessment (ESIA)
has been conducted as a proactive measure to identify, assess, and mitigate potential environmental
and social risks associated with the proposed cassavagtiant This assessment ensures

compliance with regional conservation standards while fostering responsible and sustainable
development practices.

18.2.3Convention Concerning the Protection of the World Cultural and Natural Heritage

tKS O2y@SyiAaz2y |0ly2¢fSR3ISa GKS 2y3I2Ay3 RSIANI RF
emphasizing the need for their preservation. Cultural heritage encompasses the traditions, history,

beliefs, and artifacts of indigenous and historical comitiest such as Native Americans, Aboriginal

LIS2LJ) Sax FyR GKS an2NA® 2KAES GKAA aLISO0 2F GKS
investors' proposed development, natural heritagmcluding geological formations, ecologically

significant landscapeand sites of historical importantceNB Y Ay a NBt S@Fyid G2 GKS
environmental impact.

Under this convention, participating nations commit to safeguarding both cultural and natural
heritage as a legacy for future generations, ensuring that these irreplaceable assets endure as a
testament to their land and people. Given this obligation, thesstors must assess and mitigate any
risks their activities may pose to natural heritage sites, aligning with global conservation standards
and national regulatory frameworks.



18.2.4Convention on Biodiversity, 1993
The Convention on Biological Diversity (CBD), which entered into force on 29 December 1993,
establishes three fundamental objectives:
12. Conservation of biological diversifyprotecting ecosystems, species, and genetic variability;
13. Sustainable use of its componemtensuring that natural resources are utilized in a way that
maintains ecological balance; and
14. Fair and equitable sharing of benefits derived from genetic resourpesmoting ethical and
inclusive practices in biotechnology and traditional knowledge applications.

As a legally binding international agreement, the CBD provides a framework for nations to balance
environmental protection with sustainable development, ensuring t@rgn ecological integrity and
equitable resource governance.

18.2.5Nationally Determined Contributions

Nationally Determined Contributions (NDCs) form the cornerstone of the Paris Agreement, serving as
the primary mechanism for achieving its let@gm climate goals. Under the agreement (Article 4,
Paragraph 2), each participating country is required to #lgyecommunicate, and regularly update

its NDCs, outlining national efforts to reduce greenhouse gas emissions and enhance climate
resilience. These commitments reflect individualized yet collective action, with nations expected to
implement domestic mitigtion measures to meet their declared targets. By fostering accountability
and progressive ambition, NDCs enable a unified global response to climate change while respecting
diverse national circumstances and capabilities.

18.3International Finance Corporation (IFC) Performance Standards
Theeight @) Performance Standards from IFC provide a robust framework for assessing and
managing the Environmental Impacts and Social Risks associated with activities or operation of
businesses. The applicability or otherwise of the 8 Performance Standards inrrédatie activities
of QPL is provided in a tabular form below.

Performance Standard (PS) Applicability Purpose/Reason
PS 1: Assessment and Managemeni Applicable The activities of QPL would have
Environmental and Social Impacts al environmental and social aspects the
Risks may pose potential environmental

impacts and social risks. Best practic
suggests that, all businesses, as lon
as environment and social aspects
exist, should have systems in place f
assessing and managing the potenti
risks and impacts resulting from suct
aspects. Therefore, PS 1 is applicabl
to activities of QPL
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Performance Standard (PS) Applicability Purpose/Reason

PS 2: Labour and Working Conditior, Applicable QPL currently has workforce
requirement of over 20 persons. The
number is expected to increase whel
the company expands its operations.
It is necessary to maintain
appropriate labour and working
conditions for these workers.
Therefore, PS 2 is applicabte t

activities of QPL
PS 3: Resource Efficiency and Applicable This PS is synonymous to cleaner
Pollution Prevention production of which raw materials,

water, energy are the targets. PS 3 it
applicabletov t [ Q&4 F OG A @

PS4: CommunityHealth, Safetyand

Security Applicable The fundamentatequirements of PS
4 includeg fire drills, certification of
potable fire extinguishers, life and fire
safety audits, emergency
preparedness and response actions
and security and these are all
applicable to the activities of QPL

PS 5: Land Acquisition and Not Applicable Not applicable to activities of QPL

Involuntary Resettlement

PS 6: Biodiversity Conservation and, Applicable Applicable for the land concession

Sustainable Management of Living owned by QPL

Natural Resources

PS 7: Indigenous Peoples Not Applicable There are no known indigenous
People (as defined by IFC) within the
location proposed for the factory
facility

PS 8: Cultural Heritage Not Applicable No Cultural Heritage features or
resources have been identified in

close proximity to the project site.
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19 Project Description

19.1 Overview of the project

Quality Pharmaceuticals Limited (QPL) is proposing to develop a modern sterile injectables
manufacturing facility in Akuse, located within Ghana's Lower Manya Krobo District of the Eastern
Region. This strategic initiative aims to establish a woldds parmaceutical production plant that

will manufacture critical medications requiring sterile administration. The facility will be designed
and operated in compliance with international Good Manufacturing Practices (GMP) and relevant
Ghanaian regulatory staards to ensure the production of safe, effective, and kighlity injectable
medicines for both domestic use and regional distribution.

19.1.1Understanding Injectabl®anufacturing

The proposed facility will specialize in parenteral drug producteterm originating from the Greek
words "para" (beside) and "enteron" (intestine), referring to medications administered outside the
digestive system. These sterile dosage forms inclial®us injection types (intravenous,
intramuscular, subcutaneous), topical applications, and inhalation products. Parenteral
administration is particularly crucial for medications that require precise dosing, rapid therapeutic
action, or for compounds thavould be degraded if taken orally, such as many biologic drugs and
chemotherapy agents.

19.1.2Significance dinjectableMedications

Injectable pharmaceuticals play an increasingly vital role in modern healthcare, especially with the
advancement of biotechnological medicines. Many-diéingtreatments, including insulin, vaccines,
monoclonal antibodies, and specialized chemotherapy drugs, can only be administered through
injection. The growing global demand for these products, coupled with Ghana's need to strengthen
its pharmaceutical indepeatence, makes this project both timely and strategically important for the
nation's healthcare system.

19.1.3CoreManufacturingComponents

The production of sterile injectables involves three fundamental elements working in harmony. First,
the Active Pharmaceutical Ingredients (APIs) form the therapeutic foundation of each medication,
delivering the intended medical benefits. Second, cargfedllected excipients serve crucial

supporting roles, maintaining product stability, ensuring proper pH levels, adjusting tonicity,
enhancing solubility, and preserving sterility throughout the product's shelf life. Third, specialized
packaging systems primle secure containment that protects the medication's integrity while

enabling safe and convenient administration by healthcare professionals.

19.1.4Quality Assurance and Safety
The facility will implement rigorous quality control measures at every production stage, from raw
material inspection to final product release. Advanced sterilization techniques, environmental
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monitoring systems, and comprehensive staff training programs will ensure consistent production of
sterile, pyrogerree medications. The plant design will incorporate cleanroom technology and
isolation barriers to maintain the stringent aseptic conditioaequired for injectable manufacturing.

19.1.5NationalHealthcardmpact

This project represents a significant step forward in Ghana's pharmaceutical manufacturing
capabilities. By establishing local production of essential injectable medications, QPL will contribute
to healthcare security, reduce dependence on imports, cre&tbed employment opportunities, and
support the nation's broader industrialization agenda. The facility's output will help address critical
medication needs in Ghana while potentially serving neighbouring countries in the West African
region.

19.2 Location and Access

19.2.1Project Site Location and Description

The proposed project site is situated in Okwemyaise, within the Lower Manya Krobo Municipality

2T DKIyYylIQa 9FadSNYy wSaizyo ¢KS LI NOSt 200dzLIa Sa
1 North, West, and South: Vacant, undeveloped lands
i East: Unpaved access roads leading to the site

19.2.2Accessibility
The site is reachable via the Akuse Road, with GPS coordinates 6°06'31.7"N 0°05'08.1"E. The nearest
notable landmark, Manaaw Courts, lies approximately 3 km south of the location.

19.2.3Current Site Conditions

The terrain consists primarily of grassland with scattered shrub patches, with no residential
structures within a 20@neter radius. The absence of existing development minimizes immediate
land-use conflicts and facilitates project implementation.

Theconceptual plan is provided inAnnexll.
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Figurel9.1 Satellite Image showing location of the site
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19.3 Project Design and Components
19.3.1Project Design Criteria
The facility layout of an injectable manufacturing plant represents one of the most crucial design
elements, directly impacting product sterility, operational efficiency, and regulatory compliance. The
architectural plan must incorporate:
1 Unidirectional Workflow Ensuring logical product flow from raw materials to finished goods
1 Contamination Control Implementing physical barriers and procedural controls to prevent
crosscontamination
1 Cleanroom ComplianceéMaintaining designated 1SO 14644lassifications throughout all
critical zones
As illustrated in the figure below, the production area for fluid manufacturing comprises distinct
functional sections, including:
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Figurel9.2 Proposed integrated components of the plant
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The strategic segregation of these operational zones ensures proper material and personnel flow
while maintaining the stringent environmental controls required for parenteral manufacturing. Each
section's design incorporates appropriate air handling systemmessure differentials, and material
transfer mechanisms to preserve product integrity throughout the manufacturing process.

19.3.2Ancillary Areas

Ancillary areas are neproduction spaces that support pharmaceutical manufacturing operations.
These include rest and refreshment rooms, which must be separate from manufacturing and control
areas to prevent contamination. Changing rooms, washrooms, and toilets should be easily accessible
and maintained in a hygienic condition, ensuring they dohaste direct access to production or

storage areas. Maintenance workshops should ideally be located separately from production zones
to avoid any risk of contamination; if tools or parts must be stored within production, they should be
placed in dedicatedooms or lockers.

19.3.3Storage Areas

Storage areas are critical for organizing and maintaining the quality of raw materials, packaging
components, intermediates, and finished products. These spaces must be large enough to allow clear
separation between different categories of materials, including quarantined, released, rejected, and
recalled products. The environmental conditions witHiese storage areas should be closely

controlled and monitored, ensuring that temperature, humidity, and cleanliness do not compromise
material integrity. Receiving and dispatch bays should be distinctly separated from other operations
to prevent contaminaibn during the movement of goods. Additionally, certain materials, such as
narcotics, hazardous chemicals, flammable substances, and radioactive materials, must be stored in
secure, dedicated sections with restricted access to ensure compliance with segdatgtions.

19.3.4Weighing Areas

Weighing areas are designated spaces where raw materials are carefully measured and prepared
before being introduced into the production process. These areas must be separate from general
storage and production zones &void crosscontamination. They should also be equipped with
appropriate dust control systems to minimize the risk of airborne contamination, particularly when
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handling fine powders or active pharmaceutical ingredients (APIs). Proper environmental conditions,
including ventilation and air filtration, must be maintained to ensure precision and prevent
contamination of materials.

19.3.5Production Areas

Production areas are the core zones where pharmaceutical formulations are manufactured, requiring
strict environmental control to ensure product safety and compliance with regulatory standards. The
layout of these areas must follow a logical sequence taimize processing errors and prevent
contamination. Walls, floors, and ceilings should be smooth;puous, and easy to clean, reducing
the risk of microbial or particulate contamination. Aandling systems, including HEPA filtration and
humidity contol, are essential in maintaining sterility and preventing cramstamination between
different manufacturing stages. For higlsk products, such as antibiotics, hormones, cytotoxic

drugs, and live biological preparations, dedicated production facilitiesiecessary to prevent
contamination with other pharmaceutical products. In cases where complete separation is not
feasible, validated cleaning and decontamination procedures must be implemented.

19.3.6Quality Control Areas

Quality Control (QC) areas play a crucial role in ensuring that raw materials, intermediates, and
finished products meet required specifications before being approved for release. These areas must
be physically separated from production environments tovers interference and cross

contamination. QC laboratories should be designed with specialized sections for microbiological,
chemical, and radiological testing, each maintaining specific environmental conditions appropriate
for the testing procedures. Stage space should be available for reference samples, which need to
be kept under controlled conditions to ensure letggm stability and reproducibility of test results.
Additionally, QC areas must have independenhaindling and ventilation systems to prevent
contamination from external sources or production activities.

19.4 Proposed Infrastructures and Ancillary Facilities

The project will incorporate purpodauilt infrastructure designed to support efficient

pharmaceutical manufacturing operations while meeting regulatory requirements. The production
floor will serve as the core manufacturing space, equipped with cleanerimonments and
specialized equipment for sterile injectable production. Adjacent to this, a dedicated raw materials
area will provide secure, climatmontrolled storage for active pharmaceutical ingredients and
excipients, ensuring proper material hamdjiand inventory control. For finished products, a finished
goods warehouse will feature temperaturaonitored storage systems to maintain product stability
until distribution.

Supporting facilities include a staff changing room with graded access to maintain cleanroom
protocols, administrative office spaces for operational management, and a parking area to
accommodate employees and visitors. Environmental protection measurdsenihplemented
through an onrsite wastewater treatment plant, which will process pharmaceutical effluent to meet
discharge standards before safe disposal. The layout will follow current Good Manufacturing
Practices (cGMP) principles, with segregated gdngrevent crosgontamination and optimized
workflows for manufacturing efficiency. All facilities will be designed with appropriate utilities,



including HVAC systems, purified water supply, and emergency power backups to ensure
uninterrupted operations.

19.5 Utility Requirement

During the construction phase, the project will utilize a dual power supply system comprising grid
electricity from the Electricity Company of Ghana (ECG) and backup support from a diesel generator.
The estimated monthly electricity consumption during thigse is 1,280 kWh. For water supply, the
company will source from the Ghana Water Company Limited (GWCL), with an anticipated usage of
80 cubic meters per month to support construction activities.

Upon transitioning to the operational phase, the facility's power demand will increase significantly to
approximately 30,000 kWh per month, sourced primarily from ECG. Water requirements will also rise
to an estimated 600 cubic meters per month, suppligd@VCL to support manufacturing processes,
sanitation, and other operational needs. These projections have been calculated based on
production scale, equipment specifications, and industry benchmarks to ensure reliable utility
planning. Contingency measusancluding backup power solutions and water storage systems, will

be implemented to mitigate potential supply disruptions. The company will adhere to sustainable
consumption practices and explore efficiency improvements where feasible.

19.6 Raw Material Requirement
Injectable medications require three fundamental elements to ensure therapeutic efficacy, stability,
and patient safety:

15. Active Pharmaceutical Ingredient (APIJhe primary biologically active compound that
delivers the intended pharmacological effect. The API is carefully selected and purified to
meet stringent pharmacopeial standards for potency and purity in parenteral products.

16. Excipients; Pharmacologically inactive ingredients that perform vital auxiliary functions.
These include:

a. Stabilizers to prevent API degradation

b. Buffers to maintain physiological pH

c. Tonicity adjusters (e.g., sodium chloride) to achieveosmotic conditions

d. Solubilizers for poorly soluble APIs

e. Antimicrobial preservatives (in multiose vials)
Each excipient is qualified to ensure compatibility and safety for intravenous/intramuscular
administration.

17. Primary Packaging Systep sterile containment solution (typically vials, ampoules, ok pre
filled syringes) that:

a. Maintains product sterility through hermetic sealing

b. Prevents chemical interaction via appropriate material selection (Type | glass/polymer)
c. Incorporates administration features (e.g., breakable ampoule necks, syringe plungers)
d. Complies with USP<1> and EP 3.2.1 standards for parenteral packaging

The formulation process requires strict aseptic handling and quality control at each stage to meet
compendial requirements for particulate matter, endotoxins, and sterility (USP <71>, EP 2.6.1). This
tri-component system ensures the final product delivitws API safely while maintaining stability
throughout its shelf life.
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19.7 Labour/Manpower Requirement
The successful execution of the project will require skilled personnel across both construction and
operational phases, with distinct staffing needs for each stage.

19.7.1Construction Phase Workforce
The project will employ a diverse team of technical specialists to execute civil works and facility
development, including:

9 Construction Supervision: Foremen, project managers, civil engineers, and architects

9 Skilled Trades: Masons, carpenters, plumbers, and electricians

1 SupportStaff: Forklift operators and security personnel

19.7.20perational Phase Workforce
During routine manufacturing operations, the staffing structure will comprise:
9 Local Talent: Ghanaian professionals and technicians across production, quality control, and
administration
1 Expatriate Specialists: International experts providing technical leadership in pharmaceutical
manufacturing and engineering

The phased staffing approach ensures appropriate expertise is available during:
1 Facility development (construction specialists)
1 Ongoing production (manufacturing and quality professionals)

Workforce planning incorporates knowledge transfer programs between expatriate and local staff to
enhance domestic technical capabilities. All positions will be filled in compliance with Ghanaian
labour regulations and industry best practices for pharmdaicalimanufacturing. The proposed
organogram for the factory operations has been given in the figure below.

Figure19.3 Proposed Organogram
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19.8 Pre-Development, Construction and Operational Phase Activities.
The poposed works consists of the following stages:
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19.8.1The Predevelopment

The PreDevelopment activities involves the acquisition of land, conduction of feasibility studies,
application for required permits and licenses. Architects and civil engineers would also make site
visits to profile the site to enhance the designing /diagvof the layout.

19.8.2Construction phase

This would involve civil works such as shoring, dewatering, drilling, excavation, digging, backfilling,
concrete works, structural formations & fabrications, surface levelling, and haulage of items such as
sand, stone, wood. There will be a high dependemtéeavyduty equipment and manual methods

for the performance of these activities. The healgty equipment will include excavators,

compaction rollers, tipper trucks and concrete mixers which will be used for soil excavations,
compacting the surface, oging sand and stones and making of concrete respectively. Manual
methods will include digging of trenches with pickaxes and shovels, casting of mortar, and haulage of
items with wheelbarrows. Carpentry works such as nailing, fixing of roofs and doloatswibe

performed during the construction phase. There will also be electrical engineering works such as
installation of electrical cables; transformers, lighting, air conditioners, fire alarms, etc.

The construction phase will take a period of 15 months and would require a workforce of
approximately forty (40) people.

19.8.30perational Phase

The production process will involve the production process will involve sterile injectables
manufacturing. There will also be maintenance works

The operational phase will require about thiggven (37) persons.

19.8.4Production Process

The production process involves multiple stages, from cleaning the containers to

final quality control and distribution. Below is an overview of the key steps involved in the
manufacturing process of injectables

Figure19.4 Injectables manufacturing process
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19.8.4.1Start with API and excipients

The manufacturing process begins with the Active Pharmaceutical Ingredient (API) and excipients,
which are carefully measured, mixed, and processed according to the required formulation. Once the
sterile solution is prepared, it must be filled into apprige containers under aseptic conditions.

At this stage, there is a choice to either purchase re@dyse (RTU) containers or produce them in
house, depending on the supply chain strategy and production capabilities.

19.8.4.2Cleaning and washing of containers and closure
Containers, closures, and equipment used in injectables production undergo a thorough cleaning
process to eliminate contaminants. This involves:

1 Initial washing with detergent to remove residues.

1 Multiple rinses with distilled water to remove detergent traces.

1 Afinal rinse with Water for Injection (WFI) to ensure sterility before use in production.

9 Drying and sterilization of cleaned components before filling

19.8.4.3Preparation of solutions

The preparation of solutions requires precise weighing, mixing, and control under aseptic conditions.
This stage includes:

Weighing and dissolving the required active pharmaceutical ingredients (APIs) and excipients
in WFI.

Use of mixing tanks with controlled temperature and stirring speed to ensure uniformity.

pH and osmolarity adjustments to meet physiological requirements.

Filtration of the solution through 0.2&hicron filters to remove particulate matter before
sterilization.
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19.8.4.4Sterilization
Sterilization is a critical step in ensuring the safety and efficacy of injectables.
There are two primary sterilization methods:

1 Terminal Sterilization: This is the preferred method, where the product is sterilized in its final
container using heat (autoclaving at 121°C foi2Daminutes). It is the most reliable method for
microbial inactivation.

1 Aseptic Processing: Used when terminal sterilization is not feasible due to heat sensitivity of

the product. This method involves:

3 Sterile filtration (through 0.2:2nicron filters) to remove microorganisms.
3 Aseptic filling and sealing inside 1ISO 5 (Grade A) cleanrooms.

3 Media fill tests to validate sterility assurance levels.

19.8.4.5Filling and sealing
After sterilization, the solution is transferred into final psterilized containers under aseptic
conditions. The process includes:
1 Filling of the solution into ampoules, vials, and transfusion bottles in an ISO 5 (Grade A) clean
i environment.
1 Ensuring accurate filling volume using automated filling machines.
1 Immediate sealing of containers to prevent contamination and evaporation.



1 Sealing methods such as fusion sealing for ampoules or rubber stopper crimping for vials.

19.8.5Quiality Evaluation
The finished parenteral products undergo extensive quality testing to ensure compliance with
pharmacopeial standards. The main tests include:

1.

NogasrwN

Sterility Test: Confirms that no microbial contamination is present.

Clarity Test: Ensures the absence of particulate matter.

Leakage Test: Detects any defects in container closure integrity.

Pyrogen Test: Determines the presence of endotoxins that could cause fever in patients.
pH and Osmolarity Tests: Ensures the solution matches physiological requirements for safe
administration.

Particulate Matter Testing: Conducted using light obscuration or microscopy.

19.8.6Packaging and labelling
Approved products are labelled and packaged for storage or distribution. The packaging process
includes:

T
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Selection of appropriate packaging material based on stability and compatibility.
Filling and assembling containers in secondary packaging to prevent contamination.
Sterilization in the final container, if applicable.

Labelling with batch numbers, expiry dates, and barcodes to ensure traceability
Storage in temperatureontrolled warehouses before distribution.



20 ldentification and
Evaluation of Potential
Impacts

This chapteprovides details of the potential environmental and seegmnomic impacts that were
identified and would require further assessment and analysis during the Impact Assessment study. It
constitutes the potential positive and negative impacts of the propge®ject throughout its entire

life cycle.

20.1Impacts

An environmental or social impact refers to any measurable chamgeether positive or negative,

partial or complete that occurs in the physical surroundings, ecological systems, or community
structures as a direct or indirect consequence of the projectf@émentation. These changes may

stem from construction activities, operational processes, or the project's end products and services.
The assessment considers all potential modifications to air quality, water resources, soil composition,
biodiversity, emppoyment patterns, cultural heritage, and public health that could reasonably be

linked to project execution.

20.1.1Methodology for Impact Identification

The process of identifying potential impacts began with a thorough examination of baseline
environmental and social conditions in the project area. Special attention was given to three critical
dimensions: first, the natural environment including soil euaeristics, surface and groundwater
systems, and vegetative cover; second, the human environment encompassing land ownership
patterns, population density, local governance structures, and existing community infrastructure;
and third, socioeconomic factossich as livelihood sources, income levels, and overall community
wellbeing. This tripartite approach ensures comprehensive coverage of all parameters that might
influence or be influenced by project activities.

20.1.1.1Environmental Risk Impact Matrix

TheEnvironmental Risk Impact Matrix evaluates risks based on their Frequency and Severity of
Environmental Impact. This matrix helps in pinpointing activities that could harm the environment. It
guides organisations in prioritizing actions to mitigate adversaronmental effects, reflecting the
growing emphasis on sustainability and environmental stewardship.

The risk impact matrix has been categorized into three broad areas, namely likelihood, consequence
and overall risk level.
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The tablebelow provides the likelihood score rating which is a qualitative assessment that explains
how likely a Risk will occur.

Table20.1 Likelihood Score Rating

Likelihood Rating Description
Almost Certain Is expected to occur in most circumstances (>85% chance of occuring)
Likely Will probably occur in most circumstances (55% to 85% chance of occuring)
Possible Could occur (30% to 55% chance of occuring)
Unlikely Could occur but not expected (5% to 36B&nce of occuring)
Rare Occurs but only in exceptonal cicumstances (<5% chance of occuring)

The table belowpresents the Risk Consequence Score Rating which depicts the level of impact if an
event occurs.

Table20.2 Consequence Score Rating

Consequence rating Descriptiong impact Descriptiong opportunity
Extreme Permanent pollution damage or othe Demonstrate environmental
environmental damage innovation likely to lead to changes il

international standards

Severe Significant and widespread pollution| Demonstrate environmental
or other innovation likely to lead to changes il
environmental/socioeconomic national standards

damage, with longerm effects

Moderate Pollution orother Demonstrate a number of
environmental/socioeconomic enhancements to environmental and
damage at a localized level, with socioeconomic best practice

mediumterm effects. There are
measurable changes in the

environment or society

Minor Minimum pollution or other Demonstrate industry leading
environmental/socioeconomic application of environmental and
damage. Shorterm effects only socioeconomic best practice

Insignificant Small scale pollution or other Demonstrates compliance with
environmental/socioeconomic environmental and socioeconomic

damage is localized with no resultan| practice

effects. Contained locally
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Table20.3 Risk ranking and evaluation criteria

Evaluation Criteria

Duration Extent Importance/Resilience Number of elements
Ranking of Receptor/Resource| involved
Low Lesghanlyear/ Local scale: the Low value/sensitivity | Affecting small
Temporary proposed operating | of receptors or number of
site and its resources, table to individuals,
immediate environs | recover or adapt to households,
the change without individual enterprises
interventions and/or small number
of species
Medium Between 1 and 5 Regional Scale: as | Moderate Affecting small
years determined by value/sensitivity of number of
O2dzy i NBE Q& | receptors or individuals,
administrative resources, able to communities or
boundaries adapt with some administrative and or
difficulty and which higher number of
may require species and habitats
interventions
High Between 5 and 10 National Scale: Entir¢ High value/sensitivity | Affecting great
years country of receptors or number of
resources, poorly able individuals
to adapt to changes | households and/or
with strong medium/large
interventions enterprises and/or
habitats and
ecosystems
Critical Over 10 International scale: | Extreme Affecting huge
yearsl/irreversible transboundary value/sensitivity of number of
receptors or individuals,
resources, resulting in households and/or
permanent changes | large enterprises
and/or habitats
structure and
ecosystems functions
Table20.4 Colour coded Impact Rating
Insignificant Minor Moderate Severe Extreme
Almost Certain Low Medium High
Likely Low Medium High
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Insignificant Minor Moderate Severe Extreme

Posssible Low Medium Medium High _

Unlikely Low Low Medium Medium High

Rare Low Low Low Low High

Note:Impact Raking Score:
Low: 4-6

Medium: 7-9

High: 10-12

Critical: 13 16

20.1.2Framework for Assessing Impa&ignificance

The evaluation of each identified impact's importance followed a systematic approach examining
four key aspects: the fundamental character of the change (whether it represents an enhancement
or degradation); the degree of alteration frobaseline conditions; the spatial distribution across the
project area and surrounding regions; and the temporal profile including duration, recurrence
patterns, and potential for restoration to original conditions. This multidimensional assessment
allows br balanced consideration of both immediate and léegm consequences across different
geographic scales.

20.1.3PhaseBased Impact Occurrence

Projectrelated impacts manifest differently across three distinct temporal phases: the preparatory
pre-construction stage, the active construction period, and the argn operational phase. Each
stage generates unique interactions with the surroundingieonment and communities, requiring
tailored monitoring and mitigation approaches. The temporal distribution of impacts ranges from
transient effects during early development to potentially permanent changes during sustained
operations.

20.2 Pre-Construction Phase Impact Analysis
Pre-construction activities include site visits for feasibility studies, surveying and land acquisition
procedures. Other activities would include architectural planning, cost estimation, award of
construction contracts, purchase of building materials &tee likely impacts envisaged to occur
include:

1 Employment and Business Opportunities

9 Occupational Health and Safety Issues

1 Land Litigation and Compensation Issues

1 Ground disturbance and associated impacts on flora and fauna

20.2.1Employment and Business Opportunities

The predevelopment phase will serve as a significant catalyst for kmmiomic growth and
professional employment opportunities. This initial stage will create direct;Vadye jobs for skilled
professionals including architects (responsible for facility design and layout), land surveyors



(conducting topographic assessments and boundary demarcation), planning engineers (developing
technical specifications), and various consultants (providing specialized expertise in environmental,
legal, and regulatory matters). These positions typicaligrafompetitive remuneration and often
require advanced technical qualifications, contributing to the development of specialized human
capital within the region.

Concurrently, the preparatory activities will stimulate commercial activity across multiple supply
chains. Local building material suppliers, hardware merchants, and construction equipment vendors
will experience increased demand for their products, getisgasubstantial revenue streams. This
economic multiplier effect may extend to transportation services for material delivery, printing
services for technical documentation, and temporary accommodation for visiting professionals. The
cumulative impact wilenhance liquidity in the local economy, potentially leading to secondary
benefits such as improved business viability, expanded tax revenues for municipal authorities, and
possible reinvestment in community development initiatives by benefiting entergrise

Furthermore, this phase often establishes important professional networks and business
relationships that can endure throughout subsequent project phases. Local firms participating in
these early activities frequently gain valuable experience that imprthais competitiveness for

future projects, creating a lasting positive impact on the regional business ecosystem. The knowledge
transfer occurring during this phase, particularly when international consultants collaborate with
domestic professionals, mayso elevate local technical standards and operational practices in the
construction and engineering sectors.

These economic benefits will be carefully monitored to ensure equitable distribution across
demographic groups and geographic areas within the project's sphere of influence, with particular
attention to opportunities for local workforce participation anchall business development. The
project proponents will implement measures to maximize local content while maintaining the
necessary quality standards for this technically demanding phase of development.

20.2.20ccupational Health and Safety Issues
The predevelopment phase, while critical for project planning and setup, presents several
occupational hazards that require proactive risk management. Site assessment attivitiesling
topographic surveys, soil testing, and boundary demarcatiexposepersonnel to potential injuries
from uneven terrain, falling objects, or contact with sharp vegetation. Similarly, the handling of
heavy equipment and construction materials during loading, transportation, and offloading
operations creates additional risksich as:

1 Impact injuries from falling or shifting loads

1 Musculoskeletal strains due to improper lifting techniques

1 Lacerations and puncture wounds from sha&gged materials

1 Vehiclerelated accidents during material transport

These hazards are compounded by typical gieditions during preliminary works, which often lack
the structured safety controls of established construction sites. The absence of paved access routes,
temporary storage areas, and proper material handling equipment further elevates the risk potential.



20.2.3Land Litigation and Compensation Issues

The potential for landelated legal disputes represents a significant risk factor that could
substantially impede project timelines if not properly managed. Failure by project management to
conduct thorough due diligence in identifying all legitimate lawders and custodians, or deviations
from established land acquisition protocols, may result in several consequential issues:

20.2.3.1Legal Challenges

Dissatisfied landholders may pursue judicial recourse through the court system, initiating protracted
litigation processes. Such legal actions typically involve injunctions that could suspend all
development activities pending resolution, potentially fottended periods.

20.2.3.2Community Relations Breakdown

Improper acquisition procedures often create desgated grievances among affected families and
traditional land custodians. These stakeholders may adopt uncompromising positions, transforming
what should be routine negotiations into intractable conflimguiring thirdparty mediation.

20.2.3.3Financial and Scheduling Impacts

Litigationrelated delays directly translate into cost escalations through idle equipment, extended
consultant contracts, and lost opportunity costs. Project timelines may require complete
restructuring as court processes often operate on schedules inctioigpavith construction

planning.

20.2.3.4Reputational Consequences

Protracted land disputes frequently attract media attention and regulatory scrutiny, potentially
damaging the company's social license to operate and complicating future expansion plans in the
region.

20.2.4Ground Disturbance and Associated Impacts on Flora and Fauna

The movement of survey teams and their equipment across the site durindgwelopment

activities inevitably affects existing ground vegetation. As personnel repeatedly traverse the area to
take measurements and establish reference points, their foofir@ibmpacts the soil and damages
low-lying plants. The operation of survey vehicles creates temporary tracks that crush vegetation and
disrupt root systems, particularly for delicate native species. These disturbances, while localized, can
lead to smalkscale erosion where plant cover is reduced, potentially affecting the r@cosystems

that depend on this vegetation. The cumulative effect of multiple survey visits may create visible
pathways that persist until natural regrowth occurs, especially insavéith sensitive or slow

growing plant species.

20.2.4.1Alterations to Soil Characteristics During Survey Work

The physical process of conducting site surveys has measurable effects on soil structure and
composition. The weight of survey vehicles and equipment alters soil porosity, potentially affecting
water infiltration rates and drainage patterns in the immea@iaicinity of survey points. When survey
markers are installed, the digging process mixes different soil layers, temporarily disrupting the
natural stratification that affects nutrient distribution. In areas where topsoil is thin or fragile, even
limited gound disturbance can expose less fertile subsoil, creating patches where vegetation may



struggle to regrow. These changes, while typically confined to small areas around survey points,
represent the first anthropogenic modifications to the site's natural soil profile.

20.2.4.2Effects ofSurvey Operations on Local Wildlife

The presence of survey teams and their equipment creates temporary disruptions to wildlife patterns
in the project area. The noise and activity associated with surveying may cause small mammals and
groundnesting birds to temporarily vacate their habitapgtentially affecting feeding and breeding
behaviours. More subtle impacts include the possible destruction of inconspicuous ground nests or
burrows that survey crews might inadvertently disturb. The linear paths created by repeated survey
routes can acas temporary barriers to small animal movement, fragmenting habitats until

vegetation recovers. These effects are generally stesrh but may be more significant in areas
supporting sensitive or endangered species that are particularly vulnerable to hdistarbance.

Pre-Development Phase Overall Risk Rating

Impact Likelihood Consequence Risk Level

Occupational Health and | Likely Minor Low
Safety Issues

Land Litigation and Likely Moderate Medium
Compensation Issues

Ground Disturbances and | Likely Minor Low
Associated Impacts on
Flora and Fauna

20.3 Construction Phase Impacts
Theconstruction phase of the project will involve the site clearance, civil works, installation of steel
frame structures, setting up of containerized site offices where engineers will work from, etc. The
impacts that will be associated with this phase are:
1 Generation of Employment and Business Opportunities
Impact on Air Quality
Generation of Noisand Vibration
Wastewater generation
Solid waste generation
Resource Consumption
Impact on ecosystem
Traffic Impact
Occupational Health and Safety Risks
Public Health and Safety Issues
Visual Impact
Soil Erosion
Soil and land pollution from oil spillages from equipment

= =4 = =4 4 -8 -8 -8 -8 -8 -8 A



9 Fire Outbreak
9 Climate Change Issues

20.3.1Generation of Employment and Business Opportunities

The construction phase will create substantial employment opportunities across multiple skill levels,
providing both shorterm economic benefits and loAgrm professional development for local
workers. At the operational level, the project will employnmerous casual labourers for general
construction support, including site preparation, material handling, and assistant roles to skilled
tradespeople. These positions offer vital entry points into the construction industry for local
community members, oftenequiring minimal prior experience but providing-thve-job training.

For skilled trades, the project will engage various artisans including carpenters (for formwork and
structural framing), masons (for blockwork and concrete finishing), and metal fabrication specialists
(for structural steel and reinforcement work). Thesssjions typically require vocational training or
apprenticeships and provide higher wage potential. The project will prioritize hiring locally available
skilled workers while arranging specialized training where specific technical competencies are
needed.

At the professional level, employment opportunities will include:

9 Civil engineers overseeing earthworks and infrastructure development
Structural engineers ensuring building integrity and design compliance
Project managers coordinating timelines, budgets, and subcontractors
Surveyors maintaining construction layout accuracy
Mechanical engineers handling equipment and utility installations
HSE practitioners implementing safety protocols and environmental controls
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The project will create workforce composition of approximately 60% local hires, 30% regional
workers, and 10% specialized expatriates where specific technical expertise is unavailable locally. A
structured mentorship program will pair junior professionals with experienced pemdariacilitate
knowledge transfer, while vocational partnerships with technical institutes will enhance local
capacity building.

20.3.1.1Economic Multiplier Effects
9 Direct wages injecting capital into local economies
1 Secondary employment in supporting service industries
91 Development of permanent skills within the regional workforce
1 Stimulus for local businesses providing construction materials and equipment

The project will implement targeted recruitment initiatives to ensure equitable access to
employment opportunities across demographic groups, with particular attention to gender inclusion
in nontraditional construction roles. All positions will adhereGbanaian labor laws regarding

wages, working conditions, and occupational safety standards, with-gairty monitoring to ensure
compliance. This impact is high, local and temporal.



20.3.2Impact on Air Quality

The construction process will generate substantial airborne particulate matter through multiple
pathways. Earthmoving operations, including excavation, grading, and backfilling, will disturb surface
soils and release fine dust particles into the atmosphéitee continuous movement of heavy
equipment and trucks along unpaved access routes will create additional dust plumes, particularly
during dry weather conditions. Stockpiled construction materials such as sand, gravel, and crushed
aggregate will be vulnable to wind erosion unless properly contained. These dust emissions will
primarily consist of larger PM10 patrticles that can travel significant distances from their source,
potentially affecting air quality throughout the immediate project area and surdiog vicinity. The
problem will be most acute during peak construction periods when multiple-geiserating

activities occur simultaneously.

20.3.2.1CombustiorRelated Air Pollutants from Equipment Operation

The operation of diesglowered construction machinery will contribute various gaseous and

particulate emissions to the local air environment. Heavy equipment such as excavators, bulldozers,

and loaders will emit nitrogen oxides (NOXx) and particulate matteough their exhaust systems,

with older or poorly maintained equipment being particularly problematic. Backup generators
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carbon monoxide (CO), especiallyritig extended operation. These combustion byproducts will mix

with construction dust to form a complex mixture of airborne contaminants. The concentration of

these pollutants will be highest in immediate work zones where equipment operates continuously,

creating potential exposure hotspots across the construction site.

20.3.2.2Vulnerable Groups and Exposure Risks

Construction workers face the most significant exposure risks due to their prolonged presence in
hightactivity zones where both dust and equipment emissions concentrate. Without proper controls,
these workers could experience respiratory irritation anduegld visibility during their shifts.

Employees at nearby businesses may encounter intermittent exposure depending on prevailing wind
patterns and their facility's proximity to active work areas. Pedestrians and motorists using adjacent
roads may experiencgemporary nuisancéevel exposure when passing near the site during peak
construction activities. The cumulative effect creates a tiered exposure risk profile that decreases
with distance from the construction zone but remains a consideration for allaegsers of the
immediate area.

20.3.2.3Temporal and Spatial Characteristics of Air Quality Impacts

The air quality impacts will demonstrate distinct temporal and spatial patterns throughout the
construction period. Particulate levels will spike during dry, windy conditions when dust generation
and dispersion are maximized, particularly during majorleaorks phases. Geographically, the
impacts will radiate outward from active work zones with intensity diminishing proportionally to
distance from source areas. The most severe effects will remain localized within approximately 500
meters of construction aivities, though occasional dust plumes may travel farther under ideal
atmospheric conditions. These impacts will be temporary in nature, correlating directly with active
construction phases and subsiding completely upon project completion and sitezatibili This

impact is high, local and temporal.



20.3.36.2.3 Generation of noise

The construction phase will generate significant noise pollution through multiple activities and
equipment operations, creating temporary but potentially disruptive sound emissions iprthect
vicinity. The primary noise sources can be categorized as follows:

20.3.3.1Heavy Equipment Operation

The use of earthmoving machinery such as bulldozers, excavators, and loaders will produce
continuous lowfrequency noise during grading and excavation work. Concrete mixers, cranes, and
dump trucks will contribute additional operational noise through erginmble, hydraulic systems,
and material loading/unloading activities. These mobile noise sources will create fluctuating sound
levels as equipment moves across the site.

20.3.3.2Construction Processes and Activities

Impact tools including pile drivers, jackhammers, and pneumatic drills will generatel&itel,
impulsive noise during foundation work and structural installation. Metal fabrication activities like
cutting, grinding, and welding will add intermittentghi-frequency noise components. General
construction noise from hammering, material handling, and site preparation will contribute to the
cumulative noise environment.

20.3.3.3Support Equipment Operation

Generator sets, compressors, and other power sources will produce constant background noise
throughout work shifts. Vehicle movements including delivery trucks and worker transportation will
generate traffic noise at site access points. Temporary workahegs with power tools will create
localized higoise zones.

20.3.4Wastewater Generation
Civil works will result in the release of watery slurry residues. Another impact is the liquid waste from
urine of construction workers.

This impact will be local in nature and limited to the project site and its immediate periphery.

20.3.5Solid Waste Generation

The construction process will generate multiple categories of solid waste requiring different handling
approaches. Construction and demolition debris will form the largest volume, including concrete
fragments, brick pieces, and masonry waste from strudtwak. Wooden materials such as pallets,
formwork, and timber offcuts will constitute another significant portion, along with various metal
scraps from steel reinforcements, pipe cuttings, and packaging materials. Additionally, the project
will accumulatedrywall pieces, insulation scraps, and roofing materials as building construction
progresses. These materials vary widely in their potential for reuse, recycling, or required disposal
methods, necessitating a comprehensive sorting and management system.

20.3.5.1Packaging and Consumables Waste Generation

Material deliveries and daily operations will produce substantial packaging waste throughout the
construction period. Cardboard boxes, plastic wrapping films, and protective padding materials will
accumulate from equipment and material shipments. Variowgainers including empty paint cans,



used solvent tins, and exhausted adhesive tubes will require special handling as potential hazardous
waste. The construction of mechanical and electrical systems will generate discarded tubing
segments, wiring offcuts, and obsolete electrical componentsil&\some of these materials have
recycling potential, others may contain residual substances requiring controlled disposal, making
proper segregation essential at the point of generation.

20.3.5.20perational and Support Waste Production

Beyond construction materials, daily site operations will generate routine waste streams similar to
commercial activities. Food containers, beverage bottles, and organic leftovers from worker meals
will require regular collection and proper disposal. @ffaperations will yield typical administrative
waste such as paper documents, used writing instruments, and printer consumables. The mandatory
use of personal protective equipment will result in disposable gloves, masks, and other safety gear
entering thewaste stream. While these items generally represent smaller volumes compared to
construction debris, their continuous generation throughout the project duration requires

established collection systems and responsible disposal protocols.

20.3.5.3Environmental Consequences of Waste Mismanagement

Improper handling of construction waste carries multiplevironmental risks that the project must
mitigate. Soil and groundwater contamination may occur from leaching of paint residues or
chemicals if containers are not properly disposed. Accumulated waste piles create visual pollution
and may become breedingaunds for pests if not regularly cleared. Food waste improperly stored
can attract wildlife and stray animals, potentially creating nuisance situations. Perhaps most
significantly, uncontrolled waste disposal increases pressure on local landfill capatitypresents
lost opportunities for material recovery. These potential impacts necessitate rigorous waste
management protocols to prevent environmental degradation during the construction phase.

20.3.5.4Systematic Waste Management Approach

The project will implement a muitiered waste management strategy following international best
practices. Source reduction forms the first priority, achieved through careful material ordering and
handling to minimize excess. Where waste generation iseidable, maximum emphasis will be
placed on reuse opportunities, such as repurposing excavated earth {feiteograding. A
comprehensive recycling program will target metals, wood, paper, and plastics through dedicated
sorting stations. Only materials thout recovery potential will proceed to licensed disposal facilities,
with particular attention to proper handling of any hazardous items. This structured approach aims
to significantly reduce the project's environmental footprint while complying withegjulatory
requirements for construction waste management.

20.3.5.5Specialized Waste Handling Requirements

Certain waste categories demand particular handling protocols due to their composition or potential
hazards. Paintelated waste, solvents, and chemical containers will be collected separately as
hazardous materials for processing by licensed treatmerilitias. Organic waste from food services
will be either composted or provided as animal feed where safe and appropriate. Electronic waste
components will be processed through certifiedvaste recyclers to recover valuable materials and
ensure proper dispsal of hazardous elements. Fluorescent tubes, batteries, and other special waste



items will be handled according to their specific regulatory requirements, with complete
documentation maintained for all specialized waste streams.

20.3.6Resource Consumption

The project's implementation will require substantial quantities of water and construction materials,
including sand, quarry stones, cement, and other essential building components, necessitating a
robust and environmentally responsible procurement and agement strategy. Water supply will

be primarily sourced through a carefully planned dual approach involving the development of an on
site borehole, subject to thorough hydrogeological assessments to ensure sustainable extraction
rates that do not compronsie local groundwater resources, supplemented by regulated private
water suppliers to meet peak demand periods. This water will be strategically allocated across critical
construction activities including concrete production and curing, dust suppressiosumgsato

maintain air quality standards, sanitation facilities for workforce welfare, and equipment
maintenance procedures. Recognizing the potential strain on local water resources, the project will
implement water conservation measures such as cldeegd recycling systems for neguotable
applications, rainwater collection infrastructure during seasonal rainfall, and continuous monitoring
of aquifer levels to prevent ovextraction.

For construction materials, the project will exclusively source-higdlity aggregates and cement

from Environmental Protection Agency (Epajmitted facilities, including established industry

leaders such as Eastern Quarries Limited, Atlantic Quami@€ancrete Limited, CIMAF Ghana
Limited, and Dangote Cement (Ghana) Limited, all of which operate under stringent environmental
compliance standards. The procurement process will emphasize sustainable practices through bulk
purchasing to minimize packaginvaste, jusin-time delivery schedules to reduce @ite storage
requirements, and preferential selection of suppliers with certified environmental management
systems. The anticipated surge in demand for quarry products will be carefully managed through
advance planning and coordination with suppliers to ensure stable supply chains while monitoring
the environmental rehabilitation progress of extraction sites.

Concurrently, the project's operational activities will lead to increased consumption of fossil fuels,
predominantly diesel, to power transportation networks, construction machinery, and support
vehicles. This nearenewable resource demand will be systemcatly addressed through a multi
faceted efficiency program incorporating regular equipment maintenance to optimize performance,
strategic fleet management prioritizing fuefficient vehicles, and advanced route planning for
material transport to minimiz@einnecessary consumption.

20.3.7Impacts on Ecosystem

The site clearance process vinlévitably alter the existing ecosystem through the removal of
vegetation and disturbance of terrestrial habitats, resulting in temporary but measurable biodiversity
impacts. The project area currently supports various grass species including Bractuandeps

(Signal grass) and Hyparrhenia rufa (Jaragua grass), which serve important ecological functions as
ground cover and soil stabilizers. Herbaceous plants such as Alternanthera philoxeroides (Alligator
weed) in moist areas and Cyperus rotundus (Nwdgyan drier zones will also be affected, along with
their associated invertebrate communities. The clearance operations will particularly impact
arthropod populations including Caelifera (grasshoppers) and several ant species (Formicinae and
Tetraponera)which play crucial roles in nutrient cycling and local food webs. While none of these



species are classified as endangered, their removal represents a reduction in local biodiversity that
requires careful management.

20.3.8Traffic Impacts

The construction activities will generate significant trafétated impacts that require careful
management to minimize disruptions to the local road network and ensure public safety. The
primary anticipated effects include substantial pressure on exjstbad infrastructure due to

intensified vehicle movements associated with the transportation of construction materials,
equipment, and workforce. Heaxduty vehicles such as trucks delivering aggregates, cement, and
structural components will make frequoetrips along access routes, potentially accelerating

pavement deterioration through increased axle loading and wear. This concentrated commercial
vehicle activity may compromise road surface integrity, particularly on secondary roads not originally
desigqied for such intensive use.

Concurrent with material deliveries, the regular movement of construction vehicles including
excavators, bulldozers, and concrete mixers between the project site and support facilities will
contribute to elevated traffic volumes. The potential breakdowrh&fse specialized vehicles on

public roads presents additional congestion risks, potentially creating bottlenecks that disrupt normal
traffic flow patterns. These operational factors combine to create temporary but substantial changes
to baseline trafficonditions in the project vicinity.

Of particular concern are safety risks arising from construetiteited traffic, including potential
non-compliance with traffic regulations by project vehicles, inadequate signage at access points, and
increased accident potential due to the mixing ofkag construction equipment with regular

commuter traffic. The introduction of large vehicles with limited manoeuvrability into existing traffic
streams may create hazardous interactions with vulnerable road users such as pedestrians and
cyclists. Nighttimeleliveries or work under lowisibility conditions could further exacerbate these

risks without proper mitigation measures.

20.3.90ccupational Health and Safety Risks

The construction phase presents significant workplace hazards that require rigorous safety
management to protect workers from potential injuries. The nature of construction operations
including roofing installation, metal fabrication, concrete placemetnticsural steel erection, and
welding activities creates multiple exposure risks that must be systematically controlled.

Workers face fall hazards when working at elevation during roof construction and steel assembly,
where improper fall protection could lead to serious injuriEguipmentrelated dangers emerge

from power tools, cutting machinery, and material handling devices that may cause lacerations,
crush injuries, or amputations if improperly used. Material handling risks are particularly acute when
working with shargedgedmetal sheets, rebar, and other construction components that can produce
severe cuts or puncture wounds.

The welding and grinding processes introduce additional hazards including:
1 Eye injuries from flying metal particles



1 Burns from hot materials or sparks
9 Respiratory risks from metal fumes

This impact is high and temporal.

20.3.10Public Health and Safety Risks

The project's construction activities may temporarily affect surrounding communities through several
channels that require careful management, including increased traffic risks from construction
vehicles operating near residential areas, potential exposudust and emissions from site
operations, and socioultural interactions between project workers and local residents. To address
these concerns, the project will implement a comprehensive mitigation framework featuring
designated truck routes with tréi€ calming measures, daily air quality monitoring with dust
suppression systems, and cultural awareness training for all personnel. While these impacts will be
most noticeable during peak construction periods, the project has established protocols toipani
disruptions, including community liaison officers to facilitate communication, strict enforcement of
noise and emission controls during sensitive hours, and workforce policies promoting respectful
engagement with local residents.

20.3.11Visual Impact

The clearing of the already existing vegetation and associated earthworks will alter the aesthetic
quality the project site. The green nature of the site will be replaced with scenes of cleared bare land,
parked construction equipment, heaped sand and sumsjed dust. This impact is expected to be

local in nature and temporal.

20.3.12Soil Erosion

Construction will require removal of vegetation which will expose the soil to wind and rain action
that can wash away the topsoil and deposit it into natural drainage pathways located in the site and
cause silting.

20.3.12.1So0il and land pollution from oil spillages from equipment
There is potential for oil spillages from heavy diesel fuelled equipment (being used for construction
activities) to seep into the soil and cause pollution to the land.

20.3.12.2Fire Outbreak
Use of equipment and electrical devices can cause fire outbreak when they sometimes malfunction.

20.3.12.3Climate Change Issues

Climate issues can arise from the following:
1 Vegetation clearance which reduces absorption of carbon dioxide from the atmosphere
1 Greenhouse gas Emissions from construction equipment being used on site
1 Use of high carbon construction materials
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Table20.6 Potential Negative Construction Phase Impact Rating

Overall Risk Rating

Impact Likelihood Consequence Risk Level
Impacton Air Quality Almost Certain Moderate High
Generation of noise and Almost Certain Moderate High
vibration
Wastewater Generation Possible Minor Medium
Solid Waste Generation Almost Certain Moderate High
Resource Consumption Likely Minor Medium
Impact on Ecosystem Likely Minor Medium
Traffic Impact Possible Insignificant Low
Occupational Health and | Almost Certain Moderate High
Safety Risks
Public Health and Safety | Possible Minor Medium
Issues
Visual Impact Unlikely Insignificant Low
Soil Erosion Likely Minor Medium
Soil and land pollution from Possible Minor Medium
oil spillage
Fire Outbreak Possible Minor Medium
Climate Change Issues Possible Moderate Medium

20.4 Operational Phase Impacts

The anticipated impacts include:

Solid Waste generation

Dust and Gaseous emissions

Noise Generation

Liquid waste Generation

Sanitation and hygiene impacts

Waste Oil Generation

Occupational Health and Safety Hazards
Fire & Explosion Hazards

Public Health and Safety Issues
Generation of Employment, Business Opportunities and Tax Revenues
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20.4.1Generation of Employment and Revenue
The project is expected to create thirsgven (37) direct job opportunities for local persons. This will
provide income for these persons and their families who are dependent on them. The operation of
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the factory will also boost income of logistics , vehicle maintenance and accommodation service
providers in the project area. This impact will lead to the generation of tax for government.
This impact is high, regional and permanent in nature.

20.4.2Increased Pressure on Utility Supply

The project will require approximately 30000 kwh of electricity per month and 600 m3 of water per
month. Thus will directly have an impact on the energy and water demand in the project area. This
impact is medium, local and permanent in nature.

20.4.3Dust and Gaseous Emissions
The sources and types of emissions are as follows:
9 Dust (TSP and PM10) and exhaust gases (SO2 and NO2) from the use of generators and diesel
powered forklifts
1 Air-blown dust from movement of vehicles around the site
Green House Gases from use ofainditioning units for the offices
9 Particulate matter from powdery raw material spillages

=

This impact is low, local and permanent in nature.

20.4.4Noise Generation

The operation of the forklifts, conveyors, and factory machinery will lead to the generation of noise.
The machines are fitted with motors and engines which rev and make roaring noises when being
operated at high capacities. This impact is of medium stdal and permanent in nature

20.4.5Solid Waste Generation

The anticipated solid wastes envisaged includes packaging material, raw material spillages, obsolete
and expired chemicals, wooden pallets during maintenance works, office wastes andwutorn

clothing. It is estimated that approximately 650 Kg of solidtevasll be generated per annum. This
impact is high, local and permanent in nature.

20.4.6Wastewater Generation

Liquid wastes will be of three (3) in nature, namely:
9 Process wastewater from washing of mixing tanks
1 Greywater from the washroom sinks, showers and sinks
9 Blackwater from the washroom toilet facilities

20.4.7Waste Oil Generation

The potential sources of waste oil are:
1 Leakages and spills from the diesel tanks and forklifts
91 Spills from forklift and other equipment servicing
1 Spills during fuelling of the generator

20.4.8Hygiene and Sanitation Impacts

It is important to always keep the workplace tidy to avoid unhygienic and unsanitary conditions such
as growing of mould, yeast and fungi in certain places of the factory such as the washroom and
gutters. The presence of mould, yeast and fungi can poskhesks to staff and visitors.
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20.4.90ccupational Health and Safety Hazards
Examples of occupational hazards that can affect workers include heat stress, burns, scalds, severe
injuries from accidents, irritability from exposure to noise, fatigue, etc.

20.4.10Fire and Explosion Hazards

The presence of fuel and electrical cables poses a fire and explosion risk. The electrical cable
installations must be properly installed in a manner that ensures they are at reasonable distances
from each other.

20.4.11Public Health and Safety Risks
Persons located close to the project will be exposed to a myriad of impacts such as noise, gaseous
emissions, traffic jams and at worst incidences of fire and explosion.

20.4.12Generation of Heat on the Factory Floor
The production process can lead to the generation of heat on the production floor.

20.4.13Potential Spillage of Raw Materials and Products
There is potential spills of reagents, solvents, additives, etc which can pollute/contaminate the
environment uporexposure to soil.

20.4.14Climate Change Issues
Key climate change issues can arise from:
1 Use of certain types of refrigerants for-aionditioning systems which may have ozone
depleting and global warming potential
Use of heating systems which may generate greenhouse gas emissions
Emissions from transportation systems
Reliance on energy grid thatnits higher carbon footprints
Use of lowenergy efficient equipment for production

=A =4 =8 =4

20.4.15Potential Generation of Obsolete chemicals
There is potential for generation of obsolete or expired chemicals .
This can pose major environmental and public health issues if exposed to the public.

Table20.7 Potential Negative Operational Phase Impact Rating

Overall Risk Rating

Operational Phase Impacts Likelihood Consequence Risk Level
Increased pressure on Unlikely Insignificant Low
utility supply

DustandGaseou&missions  Aimost Certain Moderate High
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Overall Risk Rating

Operational Phase Impactg Likelihood Consequence Risk Level
Noise Generation Almost Certain Moderate

Solid Waste Generation Almost Certain Moderate

Wastewater Generation Almost Certain Moderate

Waste Oil Generation Possible Minor Medium
Hygiene andanitation Possible Minor Medium
Issues

Traffic Impact Possible Moderate Medium
Occupational Health and | Almost Certain Moderate

Safety Risks

Public Health and Safety | Possible Minor Medium
Issues

Potential Spillage of Raw | Unlikely Insignificant

Materials andProducts

Potential Generation of Likely Minor Medium
Obsolete Chemicals

Generation of Heat Possible Minor Medium
Fire and Explosion Hazard¢ Possible Minor Medium
Climate Change Issues Likely Moderate _
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21 Public Participation/
Stakeholder Engagement

21.1 Introduction

As part of the Environmental Impact Assessment, consultations must be held with key public
institutions and immediate neighbours to provide them information of the project as it allows them
the opportunity to voice their candid opinions about the proj€ethis can be achieved via all
stakeholderinclusive approach. An atakeholder inclusive approach is the involvement of all

parties who potentially have a regulatory control over the proposed facility or may be affected by it.
The principal objective ofyblic participation in an Environmental Impact Assessment (EIA) process is
to inform and enrich decisiemaking. Dialogues were held with all identified key stakeholders during
the process of data collection, impact identification and development of ntitiganeasures. This
approach sought to promote consensus building and general acceptance of the project by the
stakeholders.

21.2 Stakeholder Identification and Mapping

The stakeholder identification and assessment process was carried out via stakeholder mapping to
pinpoint likely project affected persons, businesses and institutions. This was done based on
assessing activities in close proximity to the project and ifignt persons, businesses and

institutions that will be likely affected by the project or whose activities could also affect the project.
An overview of institutions was done to identify public institutions that have an oversight
responsibility to regulatg@rojects of such nature.

21.3 Stakeholder Engagement Procedures
To dateten (10)stakeholder groups have been contacted and provided with information on the
proposed plastics and used tires recycling project and briefed about the EIA process. In order to
achieve the objectives of the stakeholder consultation, the field trip actwvitieluded the following:
8. Stakeholder identification and assessment;
9. Notifications of key stakeholders; and
10. Dialogues with public institutions and potential project affected persons/businesses.

21.4 Stakeholder Consultation Activities
21.4.1Notification of RegulatonAuthorities

The following institutions have been notified of the proposed project:
Environmental Protection Authority

Ghana National Fire Service

Food and Drugs Authority

Ghana Standards Authority

=A =4 =8 =4
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21.4.2Consultation of Other Governmental Institutions
Other governmental institutions consulted included the:
9 Physical Planning Department of Lower Manya Krobo Municipal Assembly
1 Environmental Health and Sanitation Department of Lower Manya Krobo Municipal
Assembly
1 Ghana Water Company
1 Electricity Company of Ghana

21.4.3Community and Neighbourhood stakeholder consultations
Some of the local community and neighbours consulted included:

9 Traditional Council of Okwemyskuse Traditional Area

1 The Assemblyman and Unit Committee members

21.5Mode of Consultations

The success of stakeholder consultations relies on the best approach of communicating with the
identified stakeholders to notify them and provide them with opportunity to respond effectively.
Two modes of stakeholder consultation, namely official correspondence gmeldon meetings was
chosen based on prior enquiries and operational strategy of the identified stakeholders.

Both modes of stakeholder engagements were adopted for some of the identified stakeholders
whilst others were engaged via either one of the modes

21.5.1Consultation via official Correspondence
Letters were shared with the under listed institutions to seek their concerns and recommendations
however they are yet to respond. Follewps are being done to obtain thaficial responses.
1 Food and Drugs Authority
Ghana Standards Authority
Ghana Water Comparyimited
Electricity Company of Ghana
Physical Planning Department and Works Department of Lower Manya Krobo Municipal
Assembly
1 Environmental Health and Sanitation Department of Lower Manya Krobo Municipal
Assembly

= =4 =4 A

21.5.25.4.2 InPersonMeetings
The inperson meetings provided opportunity for detailed discussions of the project to enhance
consensus building amongst participants. This strategy helpsS8a@?d St 2 LJ F f Ay YSyid 6AGK
needs and to enhance community support and regulatory input for the project.
In-person meetings were done with the following stakeholders:
91 Physical Planning Department and Works Department of Lower Manya Krobo Municipal
Assembly
1 Environmental Health and Sanitation Department of Lower Manya Krobo Municipal
Assembly
1 Environmental Protection Authority
1 Ghana National Fire Service
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21.6 Register ofStakeholderConsultations
The table below provides details of stakeholders who have been engaged and provided responses so

far.

= =4 =4 =4

Ghana Water Company Limited
Electricity Company of Ghana
Traditional Council of Okwemnykuse Traditional Area
The Assemblyman and Unit committee members of Okwekiyiagse Community

Table21.1 Register of Consulted Stakeholders

SIN Names Contact Designation Institution/Area
1 Nene PeiTeye Osei | 0241479755 Chief Okwenya Akuse
Kwashie 11 Traditional Area
2 Bright Gbedze 0247264018 Deputy Director Environmental Health
and Sanitation
Department, LMKMA
3 Shirley Sowah 0207248104 Head of Department | Physical Planning
Department, LMKMA
4 DO1 Stanley Lamptey 0243959111 OfficerIn-Charge Ghana National Fire
5 STNO Il Eric Larbi | 0244644519 Safety Service
6 Gerdaline Sedem 0247494885 Liaison Officer Environmental
Gidiglo Protection Agency
7 Tovor Stephen 541943044 Commercial Ghana Water
Mawuli Relations Officer Company Limited,
Kpong
8 Ing. Christopher 501616351 Branch Manager Electricity Company
Apawu of Ghana
9 Hon. Mensah Robert| 0243457293 Assemblyman Okwenya community
Senyo
10 Nene Akwetey Narh Opinion leader Okwenya community
11 Enoch Akwetey Narh PTA chairman Okwenya community
12 Vincent Amanor Unit Committee Okwenya community
member
13 Richard Akwetey Unit committee Okwenya community
Member
14 Godwin Alipue Unit committee Okwenya community
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21.7 Outcome of consultations

21.7.10utcome of consultatiomvith the Chief of OkwenyAkuse Traditional Area

On the 12th of March, the traditional council of Akuse Junction Area was engaged to notify them of
the proposed construction and operation of a pharmaceutical facility.

The chief of Akuse Junction Area, Nene-Reye Osei Kwashie was present and was engaged via an
in-person meeting. The chief welcomed the project since both the construction and operational
phases would create employment for his community members and Gaiasia

He raised some concerns which are listed below
1. Check the registration of the acquired land to ensure it is litigation free.
2. The traditional council of Akuse junction area must be engaged again when the construction
phase commences.

Figure21.1 Evidence of consultation with the Chief of Okwenyekuse Traditional Area (seated left), Nene
PerTeye Osei Kwashie Il

0SAMAU &}
oTECNO

21.7.2Consultatiorwith the Assemblyman and Unit Committee Members

The Assemblyman and Unit committee members are part of the decentralized process by which the
localdistrict, municipal and metropolitan assemblies operate. They are the direct representatives of
the community and are involved in helping achieve developmental targets within their community.
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The assemblyman, unit committee members and opinion leaders were consulted to notify them of
the project to enhance community acceptance of the project. The following comments were made at
the meeting with the Assemblyman and Unit Committee members

T

The Assemblyman and unit committee members lauded the project and hoped it commences
very soon.

The assemblyman asked about what aid the community could offer the project to make it
successful.

The Assemblyman queried how the community could benefit from the project;

The unit committee members stated that business opportunities should be given to some of
the skilledp er sons.

Figure21.2 Consultation with Assemblyman (middle) and unit committee members (1s, 2nd, 3rd, 5th and 6th
from the left)

21.7.30utcome ofconsultation with the LMKMA Physical Planning Department

1.

The department notified the team that the company commenced a building permit
acquisition process in 2023 with a Geotechnical Report for another project within the same
site.

The secretary mentioned that a chieftaincy dispute concerning the acquired land for the
project. She advised that the management of QPL must engage all stakeholders to ensure
smooth land acquisition is done.
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3. Aresponse from the department stating the requirement was given to Quintex Pharma with

recommendation and an ultimatum which ended February 2025. The report is attached for
your necessary action.

Figure21.3 Evidence of consultation with Madam Shirley Sowah (right), Director for the LMKMA Physical
Planning Department

21.7.40utcome of consultation with the LMKMA Environmental Health and Sanitation
Department
The department made the followingcommendations:

1.
2.
3.

The company must obtain a Food and Drugs Authority license for its operations.

QPL must submit the required documentations for issuance of its building permit

Officialsof EHSD will inspect the site for the proposed project before and during construction
phase.

ESHD officers will inspect the site after construction and issue a Suitability certificate.

The company must acquire a Business Operating Permit from the LMKMA during operational
phase.

The company must obtain a Fire permit and install a fire extinguisher from Ghana National
Fire Service.
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21.7.5Ghana Wate€CompanyLimited,Kpong
Ghana Water Ltd. (GWL) is the sole government owned water utility company. It is responsible for
the production, transmission and distribution of waterurban areas in Ghana.
The Kpong Old Water Works is responsible for distribution of water within the project area.
¢CKS /2YYSNOAILIE wStlGA2ya hFFAOSNI 2F D2/ [ Qa YLRYS
ensure distribution of access to pi®rne water to the project site;
1 Submission of a copy of the Site Plan
f {dzoYA&aaArzy 2F |y FLLIXAOFGA2Y f SEGriLENIIORRNIB &4 SF
9 After this submission, an application form must be completed followed by a site inspection
by the Water Distribution Department of the GWCL to ascertain material costs for purposes
of invoicing.

21.7.6Electricity Company Ghana, Somanya Branch Office
The Electricity Company of Ghana (EC@sigonsible for power distribution within the Southern
sector of Ghana. The ECG operates by offtaking power from GRIDCo and takes the power through a
number of step down sequences to enable distribution to homes and industries.
The Somanya ECG branch has jurisdiction over the Yilo Krobo, Lower Manya Municipal and
Asuogyaman District areas. The branch manager outlined the following application requirements for
connectivity of the proposed factory to the national grid:
T {doYA&aarzy 2F | {AdGS tftly> I 002YLI YASR 6AGK |
chosen representative.
9 Completion of an Energy Commission form to facilitate a site inspection by the Energy
Commission and Electricity Company of Ghana. This will help to determine feeder
distribution systems appropriate for the facility.

21.7.7Environmental Protection Authority (EPA), Asuogyaman Office
The Lower Manya Krobo Municipality does not have any substantive EPA office but all EPA related
issues are under the purview of the Asuogyaman EPA Liaison office.
¢CKS ! adzz3agryYly 9t! [AlFAaz2y 2FFAOSNI adrdSR GKIFG |
Eastern Regional office or Head office by completion of the necessary application Environmental
Assessment forms with attachment of the following documents:

9 A structural design for the proposed project.

1 A signed Site Plan and Block Plan

1 Alicense from Food and Drugs Authority (FDA)

She further stated that an Environmental Impact Assessment Report will be requested for further
review and consideration for the permit.

21.7.8Ghana National Fire ServicKpong (Lower Manya Korbo Municipal Fire Station)

The Ghana National Fire Service is mandated to ensure fire safety of the entire country by ensuring
appropriate steps are taken to prevent and manage fire outbreaks.

One of the activities of the department is to review applications and issue fire permits for facilities
based on fire preventive measures.
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The GNFS was consulted for regulatory recommendations and indicated that the company must
acquire a Fire permit before construction phase commences.
The application must have the following attachments for review and approval:

1 A structural plan

1 Certificate of Incorporation

The company must acquire Fire Certificate during operational phase.

Figure21.4 Evidence of consultation with the Lower Manaya Krobo Municipal Fire Station of the Ghana
National Fire Service
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Figure21.5 Consultationof consultation with the Lower Manaya Krobo Municipal Fire Station of the Ghana
National Fire Service

300| Feasibility Studies Report

300] Feasibility Studies Report




22 Mitigation Measures

22.1 Introduction

The mitigation measures provide management guidelines for ensuring the impacts of the proposed
project are minimized. The mitigation measures are intended to ensometruction and operation

in a manner that prevents adverse environmental impacts.

The general rules followed in designing these measures are:

a) Minor impacts occur where effects are experienced, but the impact magnitudes are sufficiently
small and well within accepted standards, and/or the receptors are of low sensitivity/value.

b) Reduction of major and moderate impacts: moderate impacts are impacts within accepted limits
and standards. Moderate impacts may cover a broad range, from a threshold below which the
impact is minor, up to a level that might be just short of breachimgstablished (legal) limit.

¢) Avoidance of major impacts: major impacts are impacts where an accepted limit or standard may
be exceeded, or large magnitude impacts occur to highly valued/sensitive resources/receptors.

The proposed mitigation measures have been taken into consideration based on costs, feasibility and
ease of implementation. The mitigation measures have been designed specifically to remedy the
negative impacts during the préevelopment, construction andperational phases.

22.2 General Mitigation Measures

An objective of the impact assessment process is to reduce the negative effects and enhance the
benefits associated with Project activities. Once potential impacts are identified and evaluated,
mitigations are applied to avoid or reduce the effects acauydo the following hierarchy:

Table22.1 Mitigation Hierarchy for Planned Project Activities

Hierarchy Strategy Details

Avoidat Source; | 2 ARAY3 2NJ NBRdAOAY3 G az2dNDS Aa $
Reduce at Source causing an impact is designed out (or altered Often called minimisation). Exam

e.g.re-routing a pipeline, relocating facilities, etc.

Reduction on Site This involves adding design control system to the basic design to abate the img
LRttdziaz2y O2ydNRfa FTlLff gAOGKAY (GKAA
wastewater treatment, NOx reduction technology

Reduce off site If an impact cannot be abated esite then measures can be implemented-site.
Example soundproof equipment at a nearby residences, visual screening by ple

of hedges.
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Hierarchy Strategy Details

Repair or Remedy Some impacts involve unavoidable damage to a resource, e.g. vegetation
disturbance. Repair essentially involves restoration and reinstatement type

measures.

Compensate in kind Where other mitigation approaches are not possible or fully effective, then
compensation, in some measure, for loss, damage and general intrusion might
appropriate. Example is a lifer-like biological offset attaining ecological no net
loss.

Net Positive Outcomes Make a positive contribution to Biodiversity conservation and/or improvement o
902aeaiSYy {SNBAOSaE yR O2YYdzyAiliAaSaQ

22.3 Mitigation Measures For Negative Pseevelopment Phase Impacts
22.3.1Management of Occupational Health and Safety Issues

The management of QPL will actively ensure there is limited exposure to occupational hazards during
site survey and project feasibility phase by ensuring that personnel visiting the site wear the basic
personal protective clothing such as safety boots;khilothing and reflectors.

22.3.2Mitigation Against Land Litigation

Management followed due procedures for identifying land owners and regulatory stakeholders for a
smooth land acquisition and registration process. This ensured that the company transacted business
with the right land owners so as to avert litigation issues

22.3.3Mitigation Against Ground Disturbance and Impacts on Flora and Fauna

The management of the company will ensure that there is-plalhned work plan to ensure there

are limited visits to the site during pradevelopment phase to ensure there is reduced disturbance to
the ground, flora and fauna.

22.4 Mitigation for Negative Construction Phase Impacts

22.4.1Management of Ambient Air Quality Impacts

Some measures to be applied will include water dowsing of surfaces to reduce suspension of dust;
servicing and tuning of engines of construction vehicles to ensure proper combustion so the exhaust
is not laden with high levels of noxious gases; and pavisf nosemasks for workers.

22.4.2Management of Noise Impacts

Noise will be managed by ensuring the equipmisiperated at their capacities. The work plan for

the construction will be designed to prevent concurrent performance of tasks which can attribute to
loud noises at the same time. Work will be limited to daytime hours of 6:30 am and 5:30 pm.

22.4.3Wastewater Management
Slurry material will stored and reused for concrete mixing. There would also be planning to ensure
that the materials are estimated properly to prevent wastage.
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22.4.4So0lid Waste Generation

Wooden pallets and metal scraps would be separated and packed nicely. Some of the aluminium
scraps would be reserved and used as raw material for the factory operations. Wooden pallets would
be carted off site and sold to local carpenters. Excavated &eothid be used for restabilizing areas
demarcated for lawns.

There will be provision of skips for the collection of wastes that will go to the landfill.

22.4.5Resource Consumption Management
Proper estimation of all raw materials will be done to ensure efficient utilization of resources.
Construction staff will be educated to make judicious use of raw materials.

22.4.6lmpact on Ecosystem

The clearance of vegetation will be limited to the areas required. Excavated top soils during
earthworks will be reserved angused for refilling areas demarcated for lawns. The topsoil will be
used as surface layer duringitting to ensure that the lawns to be developed have access to
nutrients. This action will also allow for the-ceeation of a habitat for soil microorgasms.

22.4.7Traffic Impact Management

Noting the risks associated with transportation of project materials and equipment to the site,
management has made provisional plans to ensure that the proposed routes are checked to
ascertain their suitability prior to the movement of the project matésiaDbstacles will be cleared to
ensure that the smooth transportation of items to the site. Management will also ensure it employs
or contracts professional drivers with valid driving licenses. The trucks to be used for the
transportation will be checketb ensure they are in good condition before they are put on the road.
There will be regular compaction of the access routes created to connect the site to ensure they are
in good condition.

22.4.8Management of Occupational Hazards

It will be a strict requirement for workers to appropriately use the basic personal protective
equipment while on site. Workers will be given basic training to enable them adhere to the highest
safety standards. Regular medical chepls must be done fohie workers throughout the

construction phase.

22.4.9Management Public Health and Safety Issues

The site is walled to prevent unauthorized access to the site. ltems such as quarry aggregates being
conveyed to the site in trucks will be covered to prevent material spillage. Construction workers will
be given education on issues such as hygiene, HN&Adnd the conducts that are legally admissible

in the project area. This is to help workers avoid practices/vices that can pose health risks and or
unpleasant situations. Issues of racism and ethnocentrism will be discussed to ensure workers
identify aspeople of equal rights and opportunities.

22.4.10Management of Visual Impacts

There will be spraying of the ground prior to earthworks to ensure that there is limited suspension of
dust in the atmosphere. Trucks and equipment will be neatly packed within the project site to keep
the place tidy.
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22.4.11Erosion Prevention and Management

Exposed land surfaces shall be compacted and stabilized to prevent erosion impacts. Vegetation
removal shall be limited to only areas required to limit the extent of which top soil is washed away.
Site drainage with receptacles shall be engineered to prevent washing away of soil sediments into
watercourses.

22.4.12Prevention and Management of Soil/Land Pollution Resulting from oil Spillages from
Equipment

Management shall put in place the following provisions to prevent/manage soil/land pollution
resulting from oil spillages from Equipment:

1 Ensuring that all heavy duty equipment working on site are in good shape and do not have
leaking. Any equipmerthat show signs of leakages shall be prevented from working on the
site.

1 Fuelling, servicing, maintenance and oil changes on all equipment will be desitedfs
prevent oil spills from being encountered on site.

1 Provision of drip pans esite to immediately collect any drips/leaks from equipment and
storing the oils in metallic drums placed on an impermeable surface.

1 Regular inspection of equipment for signs of leaks and taking appropriate action of taking
them off site.

1 Checking for equipment maintenance records and history before allowing them to be used
on site.

22.4.13Fire Prevention/Management
Some fire preventive/management procedures on site include:
9 Checking for faulty electrical problems equipment and ensuring they are fixed.
9 Ensuring there is a actively working fire extinguisher on site at all times.
1 Ensuring all workers on site are trained on how to raise alarms during fire outbreaks and
effectively use fire extinguishers.

22.4.14Management of Climate Change Issues
Some of the measures to counter climate change issues during the construction phase are:
9 Limiting vegetation clearance to only areas required and replanting trees with high leaf
density.
1 Use of construction vehicles that use alternative fuels or powered by electric, or ensuring
emissions are good.
I Use of low carbon construction materials

22.5 Mitigation for Operational & Maintenance Phase Impacts
22.5.1Management of Increased Pressure on Utilities

It would be required for machines to be operated at their installed capacities. Capacitors and
Transformers will be installed on site. Equipment will be turned off when they are not in use.
Management will ensure equipment are regularly serviced to enthei output is efficient to avoid
the potential for drawing more energy than required. Water taps with automatic-sffutalves and
low pressures shall be installed to help prevent water wastage.
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22.5.2Management of Dust and Gaseous Emissions
Gaseous emissions will be controlled with a myriad of measures to ensure noxious emissions and
fugitive particulate emissions are effectively controlled.

Emission Proposed control Measures

Particulate emissions | A dedusting air filter shall be installed on factory floor to collect
particulatematter generatedon the factoryfloor.
| The car park and internal accessroutes will be pavedwith concrete
blocksto reducethe resuspensiomf dustin the ambientenvironment
A speed limit of 10km/hr will be enforced on site.

GHG Emissions from aionditioning | The company will ensure it purchases and installe@aiditioning units
units that only use zero ozone depleting and global warming potential

Gaseous emissions from forklifts Purchasingyood efficient fuel from EPApermitted OMCsfor forklifts and
generatorshecauseemissiorisbasedon fuel combustionthusafuel which
islow in sulphurwill releaseverylittle sulphurdioxideinto the atmosphere.
Another mitigative measure is using alternative fuels or electric forklift
and trucks

22.5.3Solid Waste Generation

Proactive measures will be adopted to ensure proper management of all solid wastes.

Wooden pallets from maintenance activities woulddaeted off site and sold to local carpenters.
Office wastes, worout clothing, food leftovers, packaging materials, etc. would be disposed into
bins and skips for disposal at an approved landfill site.

Management of QPL will contract a competent solid waste management company for timely

O2ftt SOGA2Y IyR alr¥S RAalLRalft 2F Ittt AdGa gladSao
guidance on handling and disposal of all obsolete and expired chemicals.

Zoompak Company Limited shall be engaged for the timely collection and treatment of chemical

wastes and their packaging

A trail document shall be developed to update the management of the company on the final

destinations of its wastes.

22.5.4\Wastewater Management
The following management systems shall be applied:
1 Process wastewater shall be treated with a recirculasandfilter before being discharged
into the external drains
1 Blackwater will be channelled into septic tanks and septic management companies shall be
contracted to collect and dispose it safely.
1 Greywater will be channelled into the drainage and discharged into the external drainage.



22.5.5Waste Oil Management

To ensure effective waste oil management, several key measures will be implemented, including
regular inspections to detect and address leaks or spills, with spill kits readily available in the
generator area for prompt cleanup. Drip pans will be placeaela¢h forklifts and other machinery
during servicing to capture waste oil, which will then be safely transferred into sealed containers to
prevent leaks and environmental contamination. The collected oil will be responsibly disposed of
through sale to Gremwich Industries Limited, a certified waste oil recycling company based in
Prampram, ensuring proper recycling and regulatory compliance. Additionally, proper funnels and
containment measures will be used during generator refuelling to minimize spillsiamain a

clean, safe workspace. These steps collectively enhance environmental protection, operational
safety, and sustainable waste handling practices.

22.5.6Sanitation and Hygiene Management

GSA approved disinfectants and detergents will be used for weekly cleaning, mopping and scrubbing
of the washroom and offices to ensure the workplace is hygienic at all times. Proper raw material
containment, handling and transportation systems shallnbplémented on site to prevent toxic
substances from entering the environment. The Management shall ensure the raw materials have
appropriate MSDS and duly follow guidelines provided for handling all these chemicals. Workers shall
be trained to understandnie use of MSDS for handling chemicals. Only authorized workers will be
granted access to handle chemical substances to ensure they are not introduced into any
environmental media.

22.5.7Management of Heat Impact

To maintain a comfortable and safe working environment, the factory should be equipped with
sizable ventilation ducts and efficient heat extraction systems designed to regulate indoor
temperatures and keep the factory floor at atmospheric room temperature.

22.5.80ccupational Health and Safety Management System

22.5.8.1Regulatory Compliance & Expert Guidance

The company will maintain consistent communication with the Factories Inspectorate Department
and Ghana National Fire Service to obtain expert advice on critical safety protocols. This ongoing
collaboration will ensure all operations adhere to nationaksafegulations while implementing the
most current and effective protective measures for the workforce and facility.

22.5.8.2Worker Health Management System

A comprehensive health program will be implemented, beginning with mandatory medical
examinations for all prospective employees prior to employment. Continuous health monitoring will
be conducted tadentify and address any occupational health concerns at their earliest stages.
Additionally, management will guarantee all staff members are covered under a comprehensive
health insurance plan to ensure access to necessary medical care.

22.5.8.3Personal Protective Equipment Protocol
All personnel will be supplied with complete personal protective equipment, including respiratory
masks, safety helmets, protective gloves, hesgistant garments, highisibility reflectors, and eye



protection goggles. The company will enforce a strict PPE policy requiring proper usage at all times
during factory operations to maximize worker safety.

22.5.8.4First Aid Preparedness Initiative

Strategically located first aid stations equipped with fully stocked medical kits will be established
throughout the facility. All employees will participate in regular first aid training sessions to ensure
proper response capabilities for minor injuriesdamedical emergencies that may occur during work
hours.

22.5.8.5Workplace Environment Optimization

The facility will incorporate advanced ventilation and heat dissipation systems to maintain optimal
working temperatures. To further safeguard employee voeeling, the company will implement
structured work shifts with scheduled rest periods to preveniga¢ and maintain high productivity
levels.

22.5.8.6Emergency Response Framework

A comprehensive emergency action plan will be developed, featuring clearly marked evacuation
routes, prominently displayed emergency contact information, and audible alarm systems. Regular
safety drills and instructional toolbox meetings will be condudteckinforce proper emergency
procedures and maintain a culture of safety awareness among all staff members.

22.5.9Managing Fire and Explosion Hazards

To ensure comprehensive fire safety compliance, the facility will be formally registered with the
Ghana National Fire Service (GNFS) to facilitate regular regulatory inspections and oversight. This
registration will enable professional guidance for theagtgic placement of appropriate firefighting
equipment throughout the premises, including fire extinguishers, hydrants, and smoke detectors in
all critical areas. The company will employ trained fire safety personnel who will be specifically
designated tananage fire emergencies, conduct routine equipment checks, and lead evacuation
procedures when necessary. A strict materials management protocol will be implemented to
segregate and properly store all flammable substances like fuels and chemicals inatkdicdl
ventilated storage areas located at safe distances from potential ignition sources and combustible
materials. These integrated measures will create a robust fire prevention and response system that
meets national safety standards while protectimgth personnel and assets from firelated

hazards. Regular fire drills and staff training sessions will complement these physical safeguards to
maintain a high level of preparedness across the organization.

22.5.10Managing Public Health and Safety Risks

The factory premises will include sufficient designated parking areas to accommodate all employee
and visitor vehicles, eliminating the need for roadside parking and ensuring smooth traffic flow
around the facility. Trained traffic wardens will be statidreg key points to direct vehicles, facilitate

safe entry and exit, and maintain orderly parking. To foster positive community relations and
regulatory compliance, the company will appoint the HSE Officer as the dedicated liaison to promptly
address and reolve any concerns raised by neighbours or regulatory bodies. Additionally, a secure
perimeter fence wall will enclose the entire site, serving as a physical barrier to prevent unauthorized
access while enhancing overall site security and safety. Thessunesacollectively promote efficient
operations, community goodwill, and a protected work environment.



22.5.110dour Management

To maintain a clean and odoinree work environment, the facility will implement comprehensive
waste management measures including sealed containment systems for all waste collection areas to
effectively trap unpleasant odours. All accumulated waste wilbtomptly removed from the site by
licensed waste management providers to prevent any lingering smells or pest attraction. For
chemical storage, a dedicated, weéntilated warehouse with proper air circulation systems will be
maintained to prevent the bildup of strong chemical odours. The management will enforce strict
inventory control protocols, including a firekpiredfirst-out system and regular stock audits, to
ensure no expired products are purchased or stored on the premises. These proactiserazewill
ensure proper hygiene standards, employee comfort, and regulatory compliance throughout the
facility.

22.5.12Management of Climate Change Issues

To demonstrate itfommitment to environmental sustainability and climate change adaptation, the
company will implement a comprehensive green initiative program. Atlaiditioning systems will
utilize advanced refrigerants with zero ozone depletion potential (ODP) andyksval warming
potential (GWP) to minimize environmental impact. The energy infrastructure will be enhanced
through the integration of solar power generation, creating a diversified and renewable energy mix.
For material handling operations, the faciltyll transition to electriepowered forklifts and trucks,
eliminating fossil fuel emissions from internal logistics. Equipment procurement will prioritize high
efficiency models that meet international energy performance standards, while the building
architecture will incorporate strategic sky lighting designs and eneagserving materials to

maximize natural illumination and reduce electricity consumption. These measures collectively form
an integrated approach to reducing the company's carbon footprinite maintaining operational
efficiency in alignment with global climate action goals.

22.5.13Management of spills

The company will implementm@bust spill prevention and containment system by utilizing specially
designed containers featuring hightegrity secondary containment systems to effectively prevent
leaks and spills of hazardous materials. Strategically placed spill response kitpedquitin

absorbents, neutralizing agents, and protective gear, will be readily available throughout the facility
to enable immediate cleanup of any accidental releases. Dedicated, clearly labelled spill waste
containers will be positioned in all criticaleas to ensure proper segregation and temporary storage
of contaminated materials pending proper disposal. These measures will be complemented by
regular employee training programs on spill response procedures and periodic integrity testing of all
containment systems to maintain optimal performance and regulatory compliance.

22.5.140Dbsolete and Expired Chemicals Management

22.5.14.1Chemical Procurement and Documentation Requirements

Management will enforce strict procurement protocols requiring all chemical purchases to include
up-to-date Material Safety Data Sheets (MSDS/SDS) detailing proper handling, hazards, and
emergency measures. Additionally, specialized transport vehiclesimydedzardous material safety
standards will be exclusively used for chemical deliveries to maintain safety during transit.
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22.5.14.2Chemical Storage and Spill Containment Systems

The facility will implement robust chemical storage solutions featuring secondary containment
structures such as bunded areas and spill pallets to prevent environmental contamination.
Strategically placed spill response kits and designated waste contaeesable immediate
containment and cleanup of any accidental chemical releases.

22.5.14.3Workforce Training and Protective Measures

All employees handling chemicals will receive comprehensive training on MSDS protocols, safe
handling procedures, and emergency response actions. The company will provide complete personal
protective equipment including gloves, eye protection, and respisato ensure worker safety

during chemical operations.

22.5.14 dInventory Management and Chemical Rotation

A rigorous Firstn-FirstOut (FIFO) inventory system will be maintained to prevent chemical
obsolescence, with strict monitoring of expiration dates during both procurement and storage
processes. This systematic approach ensures only viable chemicals iers@ck.

22.5.14.50bsolete Chemical Handling and Disposal Procedures

Expired or unused chemicals will be immediately segregated into clearly markegyredk

containers designed for hazardous waste. These materials will be processed exclusively threugh EPA
approved waste management partners, ensuring full compliance national chemical disposal
regulations and environmental protection standards.

Feasibility Studies Reppr809 Feasibility Studies Reppr80¢




23 Provisional Environmental
Management & Monitoring
Plan

23.1 Development of an Environmental Management System
Some of the institutional arrangements that will be considered in guidingtemg environmental
sustainability and compliance with environmental regulations will include:
1. Adoption and use of an environmental policy and system
Identification of Environmental Aspects
Creation of Environmental Quality Targets
Employee training
Use of Employee and Management Manuals
Environmental Quality and Performance Monitoring
Environmental Action Plans/Programs
Environmental Audits and Reporting

© N ORWDN

23.1.1Adoption and Use of an Environmental Policy and System

23.1.1.1Corporate Environmental Management Policy and Implementation Framework

To demonstrate our unwavering commitment to environmental stewardship, the company will
establish a formal Environmental Management Policy that outlines our corporate dedication to
sustainable operations. This policy will serve as the foundation for adrapsive Environmental
Management System (EMS) designed to systematically address both social and ecological impacts.
Our EMS framework will adopt the internationally recognized BlaeiCheckAct (PDCA) cycle,

ensuring continuous improvement through fikey elements: (1) development of a clear
environmental policy, (2) strategic planning, (3) operational implementation and control measures,
(4) rigorous monitoring and evaluation processes, and (5) periodic management reviews for system
optimization.

While institutionalizing the EMS, we recognize the potential risk of environmental responsibilities
becoming siloed within a specialized team. Although this approach may optimize resources, it could
inadvertently limit broader employee engagement and inaiion in environmental initiatives. To

prevent such stagnation, we will cultivate a dynamic learning culture that encourages all staff
members to actively contribute to environmental improvements. This inclusive approach will be
particularly emphasized ding new employee onboarding, where orientation programs will move
beyond basic compliance training to foster genuine understanding of our environmental ethos. These
sessions will highlight our collaborative problewmiving culture while actively seekingitdegrate

310| Feasibility Studies Report

310] Feasibility Studies Report




the fresh perspectives and specialized expertise that new hires bring to our sustainability efforts. By
maintaining this balance between structured systems and organic participation, we ensure our
environmental program remains both professionally managed @ontinuously evolving through
collective input.

23.1.1.2Continuous Improvement and Knowledge Integration Strategy

The implementation of our EMS will incorporate mechanisms to capture and utilize the diverse
expertise of our workforce. We will implement structured knowleddparing platforms that enable
experienced employees to mentor colleagues while remaining opéamimvative ideas from all
levels of the organization. Special emphasis will be placed on creatingfenati®nal environmental
teams that bring together tenured staff and new hires to evaluate processes through multiple
perspectives. This approach natlg sustains engagement with our environmental objectives but
also leverages the unique advantage that newcomers offtee ability to identify improvement
opportunities that may have become invisible to letegm employees through routine exposure.
Reguédr "environmental innovation" forums will be conducted to harvest these fresh insights,
ensuring our management system remains dynamic and responsive to emerging sustainability
challenges and opportunities. Through this dual focus on systematic managanemiclusive
participation, we will maintain an environmental program that achieves both compliance excellence
and continuous performance enhancement.

23.1.2ldentification of Environmental Aspects

A critical component of our environmental management strategy invaystematically identifying

and evaluating all operational activities that may directly impact the immediate surroundings. The
company will implement formalized proceduregoverned by our Environmental Management
System (EMS) and Identification of Enviromta¢ Aspects protocotsto assess and prioritize risks
associated with factory operations. Using a structuredlia&ed methodology, we will classify and
rank environmental aspects based on their potential severity, ensuring that the most significant risk
(termed Significant Environmental Aspects) receive targeted attention through dedicated
Environmental Action Plans.

To comprehensively evaluate these aspects, we will examine all operational and administrative
activities within the EMS scope, including:
1 Resource consumption (land, water, fuel, energy, and natural resources)
Air emissions (gaseous and particulate releases)
Water discharges (surface and groundwater contamination risks)
Land contamination (soil pollution from spills or waste disposal)
Waste generation (solid and liquid waste streams)
Nuisance factors (noise, odour, and visual impacts)
Ecological effects (biodiversity loss or habitat disruption)
Stakeholder concerns (community complaints or regulatory expectations)
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Our assessment will account for past incidents, current operations, and future plans, as well as
routine, nonroutine (e.g., maintenance), and emergency scenarios (e.g., spills, accidents). To
maintain accuracy and relevance, the Environmental AspectstRegiill undergo periodic reviews,
ensuring all potential impacts are documented, monitored, and mitigated through measurable
objectives and corrective actions. This proactive approach ensures continuous environmental



performance improvement while aligning with regulatory requirements and sustainability best
practices.

23.1.3Creation of Environmental Quality Targets

As part of QPL's commitment to continuous environmental enhancement, QPL will establish a
structured framework for setting measurable environmental objectives and targets, ensuring
systematic progress tracking and accountability. These targets will béopedecollaboratively
between QPL's HSE Manager and Departmental Heads, with a focus on addressing significant
environmental aspects identified through QPL's risk assessment process.

Each target will be supported by a detailed Environmental Action Plan, outlining:
9 Specific tasks/projects required to achieve the goal
1 Assigned responsibilities (individuals/teams accountable)
9 Clear timelines for implementation and review
1 Resource allocation (budget, technology, personnel)

When establishing environmental targets, QPL will base its decisions on multiple critical factors:
1. Policy and Regulatory Compliance:
a. Alignment with QPL's established Environmental Policy
b. Conformity withnational environmental laws and regulatory standards
2. Performance and Compliance History:
a. Analysis of previous environmental incidents and4ompliance issues
b. Findings from both internal and external Environmental Management System audits
3. Operational and Business Considerations:
a. Current operational needs, limitations, and physical constraints
b. Core business objectives and strategic priorities
c. Financial viability and budget allocations
4. Innovation and Stakeholder Engagement:
a. Available and emerging technological solutions
b. Input and concerns from external stakeholders and community groups

This comprehensive approach ensures that QPL's environmental targets are:
9 Realistic and achievable within operational contexts

Compliant with all regulatory requirements

Financially sustainable

Technologically feasible

Responsive to stakeholder concerns

=A =4 =8 =4

23.1.4Employee Training

QPL management recognizes that achieving meaningful sustainability outcomes requires company
wide participation, with every employee understanding and adhering to established environmental
standards. To cultivate this shared responsibility, managemenimyplement comprehensive
awareness programs to educate all personnel about their environmental obligations, ensuring



protection of ecosystems becomes an integral part of daily operations and denisikimg
processes across all organizational levels.

23.1.4.1Interactive Training Methodology

The company will deliver engaging, thougmbvoking training sessions designed to actively examine
and potentiallyreshape participants' environmental perspectives while exploring their specific roles
in minimizing ecological impacts. These interactive programs will respect existing viewpoints while
demonstrating how individual job functions, production processes,@atational decisions
collectively influence environmental performance, with all perspectives receiving serious
consideration to maintain participant engagement and commitment.

23.1.4.2Comprehensive Employee Development Program

QPL will implement mandatory environmental, health and safety education for all personnel
categories including permanent staff, temporary workers and contractodglivered through

regular toolbox meetings, specialized workshops and ongoing traintregires. Environmental
specialists will receive additional professional development opportunities to ensure their expertise
remains current with evolving best practices and regulatory requirements in sustainability and
workplace safety.

23.1.4.3Continuous Workforce Engagement Strategy

The HSE committee will oversee systematic orientation for new hires while conducting annual
competency evaluations for all staff regarding health and safety responsibilities. This structured
approach ensures continuous reinforcement of optimal environmepittactices and occupational
safety standards throughout the workforce, maintaining high levels of awareness and compliance
across all company operations.

23.1.4.40rganizational Benefits

This comprehensive environmental education and engagement framework delivers multiple
advantages including unified sustainability consciousness across all employee levels, sustained
adherence to environmental best practices, and an empowered workforcebtmphdriving ongoing
improvements in ecological performance and workplace safety standards.

23.1.5Use of Employee Manuals

To ensure full adherence to environmental and safety standards, QPL will implement a
comprehensive documentation system detailing all production processes and emergency response
protocols. These materials will be distributed to all relevant personnel pping them with the
necessary knowledge to maintain compliance with regulatory and operational requirements.

To maximize comprehension and retention, the documentation will incorporatevigihility graphic
aids, including:

1 Process flow diagrams illustrating key production stages

1 Safety infographics highlighting hazard zones and protective measures

1 Emergency response charts with clear visual instructions

This visual strategy will enhance information accessibility for employees of all literacy levels,
strengthen retention of vital safety protocols through impactful imagery, and ensure consistent



implementation of operational best practices throughout all workforce teams. Regular audits will
verify the effective implementation of these documented procedures, ensuring continuous
alignment with evolving industry standards.
23.1.6Environmental Quality and Performance Monitoring
In full compliance with the monitoring requirements stipulated in the Environmental Permit
Schedule, QPL will implement a rigorous environmental monitoring program to verify the efficacy of
all implemented control measures and demonstrate regulatory dligafice. This comprehensive
monitoring initiative will systematically track and assess:
1. Ecological impactsEvaluating effects on local biodiversity and ecosystems
2. Noise pollution levelsMeasuring operational sound emissions against permissible limits
3. Air quality parameters Monitoring both particulate matter and gaseous emissions

The program wilemploy standardized measurement protocols, calibrated equipment, and periodic
reporting to ensure:

1 Continuous compliance with permit conditions

1 Early detection of any deviations from environmental standards

1 Datadriven optimization of pollution control measures

All findings will be documented in quarterly environmental performance reports, providing
transparent verification of QPL's operational compliance and commitment to sustainable practices.

23.1.7Environmental Action Plans
QPL will implement structured Environmental Action Programs (EAPS) to systematically organize,
delegate, and oversee all initiatives and resources necessary to meet established environmental
objectives within specified timelines. These programs will:

9 Clearly define implementation strategies and key performance indicators

1 Assign specific responsibilities to designated personnel/departments

9 Establish coordinated execution frameworks with measurable milestones

91 Incorporate control mechanisms to ensure timely progress

The company will conduct regular progress evaluations through:
1. Quarterly Performance Reviews: Tracking quantitative metrics against targets
2. Management Review Meetings: Featuring detailed progress reports from responsible parties
3. Corrective Action Processes: Addressing any implementation delays or deviations

This systematic approach ensures accountability, maintains operational alignment with sustainability
goals, and enables datiriven decision making for continuous environmental performance
improvement.

23.1.8Environmental Audits and Reporting

Management will establish a standardized independent compliance auditing system to rigorously
evaluate the effectiveness of this PEMP as an operational document, conducting comprehensive
assessments in full alignment with applicable national and internatienvironmental laws,
standards, and policies. These audits will serve dual purposes of internal performance monitoring



and external regulatory reporting, systematically reviewing implementation status, regulatory
compliance, and operational effectiveness while identifying areas requiring corrective action. The
auditing framework will incorporate the Provisional Environnaéianagement Plan outlined in the
accompanying table, which details key environmental aspects, corresponding control measures,
assigned responsibilities, implementation timelines, and performance indicators, thereby ensuring
structured evaluation, transpgant reporting, and continuous environmental performance
improvement across all project activitieBhe table below present the monitoring parameters.

Issues Parameters Standards
Ambient Air Quality PM,, | PM10: 70ug/m3in 24 hours
PM s | PMp.5 35ug/m3in 24 hours
SQ | SQ@: 150ug/msin 24 hours
NO | NOp: 150ug/m3in 24 hours
CO | CO: 10 mg/m3in 24 hours
Point Source Emission (from TPM | TPM:20mg/m?3
generator set emissions) CO | CO:100mg/Nm?
SO | SG:100mg/Nm?
NCp | NOp: 320mg/Nmd
Noise AmbientNoise 70dB(A)
Occupational Noise 80dB(A)
Treated Effluent Temperature XX®Caboveambient
Alkalinity(mg/l) 150
Colour(TCU) 200
COD(mg/l) 250
BODB(mg/l) 50
Oil& Grease(mgl/l) 5
Conductivity(uS/Cm) 1500
pH 6-9
TDS(mg/l) 1000
Totalphosphorus(mg/l) 2
TSS(mgl/l) 50
Turbidity(N.T.U) 75
Nitrate astotal Nitrogen(mg/l) 50
Total Coliforms (MPN/100ml) 400



The provisional Environmenti&lanagementPlan has been provided the tables below.

Table23.2 Provisional Environmental Management Plan

Identified

Impact mitigation action

Actual action

Objective

Target Budget (GHS)

Time frame

Responsibility

Predevelopment phase

Environmental Issues

Ecosystem Impacts | Limit number of

visits to the site

Screerrequestsfor
site visitsto ensure
they areimportant
andensuresuch
visitswill not leadto
activitiesthat will
disturbflora and
fauna.

Prevent
unauthorized access
to the site.

To prevent ecological
disturbances prior to
the EIA

Maintain ecological
quality of the site

Prior to
construction phase

Project Manager

Occupational Health and Safety Issues

Occupational Health Use of PPEs

and safety issues

Ensuringoersonnel
aretrainedon
safetyissuesand
ensuringthey use
PPES$or site visits

To prevent injury on
site

Complete 4,000.00
protection from
occupational

hazards

Prior to
construction

Project Manager

Construction Phase

Environmental Issues

Impact on Air
Quality

Dust suppression
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| Water Dowsing.

Useof efficientfuels
in heavyduty
equipment

Reduce dust
emissions and

noxious gas releases

| <35ug/m3for PMps | 3,000.00

<70ug/m3 for PMyg
<50ug/msfor SQ
<150ug/m?for NG

During Construction

‘ SiteHSEOfficer
of Contractor
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Provisional Environmental Management & Monitoring Plan 23 Provisional Environmental Managemen

Monitoring Plan

Identified
Impact mitigation action Actual action Objective Target Budget (GHS) Time frame Responsibility
Servicing of <150ug/m?3for TSP
construction over a 24hour
equipment which monitoring period
use fuel to run
engines
Generation of Noise| Identifying noise f(?rrIVIt?Inc%'on Reduce loud noises | < 70 dB for both 2,000.00 During Construction| Site HSE officer of
structi
and Vibration generation sources | equipment on site night and daytime Contractor
and efficiently Operating hours
conducting machlnerlesat t.h.elr
. installedcapacities
operations to andselecting
ensure noise is at | Machinerieswith
low noiselevels
low levels
Limiting
construction work
to daytime hours of
6:30am to 5:30pm
Wastewater Providing Ensuringoresence | preyent irresponsible | Collectionandsafe | 4 a9 g During Construction| Site HSE Officer of
G ) h . of washroomdor di | of disposalbf of bodily c
eneration washrooms on site | . o nctats isposal o wastes. ontractor
and containers for wastewater
Estimationof

Feasibility Studies Reppr817

construction slurry

materialsto ensure
therel NBIgftQ
overs

Provision of sizable
containers for
collection of

construction slurry

generated during the
construction phase

Feasibility Studies Reppr817
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Monitoring Plan

Identified
Impact mitigation action Actual action Objective Target Budget (GHS) Time frame Responsibility
to be reused in
concrete mixing
Solid Waste Reuse and disposal En.ggglngan Ensuring proper Cartmgwoo_den 3,000.00 During Construction| Site HSE Officer of
G . ¢ di efficientwaste palletsoff-site to c
eneration of unwanted items | agement waste management carpenters ontractor
companyand practices are adopted _
introducingwaste | on site Safedisposabf all
management other typesof
systemthat waste
enhances )
segregatioron site. Saving scraps to be
reused in the
Provisionof sizable ration oh
binsfor collectionof operation phase,
wastes. and selling off the
rest to scra|
Sellingwooden P
palletsto dealers.
carpenters
All other wastes will
be collected in skips
and transferred to
the Kpondandfill
site for safe disposa
Resource Avoiding wastage | Estimations of right | Utilizing resources Using 100% of every During Construction| QA/QC of
Consumption quantities of all efficiently material delivered Contractor
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materials and
ensuring the

quantities are

supplied based on

to the construction
site
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Monitoring Plan

Impact

Identified

mitigation action

Actual action

Objective

Target

Budget (GHS)

Time frame

Responsibility

exact quantities
needed

Traffic Impact

Avoiding Traffic
Irregularities

Trainingdriversto
adhereto traffic
regulations.

Regularly servicing
vehicles to ensure
they are always in
good condition.

Avoiding traffic
irregularities

zero incidence of
vehicular related
accidents and

irregularities

5,000.00

During construction

Site HSE Officer of
Contractor

Visual Impact

Preventing unsavory
scenes emanating
from the site

Buildinga perimeter
wallto screenoff
unsavorysites

Water dowsing the
site and
sand/aggregate
stockpiles to
prevent suspension
of dust from the
site.

Limiting impact on

visual amenity

Zero complaints
about unsavory
nature of the site

1,000

During Construction

Site HSE Officer of
Contractor

Waste Oil
Generation

Feasibility Studies Reppr819

Preventing waste oil
spills and initiating
clean up procedures
in the event of a
spill

Servicingnachinery
andvebhiclesoff-
site.
Regularlychecking
the fuel tanksof
machineryand
vehiclesto ensure
they aren'tleaking.

In the event of a
spill, sand will be
used to clean up

Containment and
clean up of spills

Ensuring the site is
not contaminated

with oil spills

4,500.00

Feasibility Studies Reppr81¢

During Construction

Site HSE Officer of
Contractor
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Monitoring Plan

Identified
Impact mitigation action Actual action Objective Target Budget (GHS) Time frame Responsibility
and the sand will be
collected in
containers. Bidi
Group will be
contracted to safely
dispose the
contents.
Erosion Prevent Erosion and Compaction of Avoid silting of drains| Ensuring all types of 4,000.00 During Construction| Site HSE Officer of
silting of drains uncovered soll and washing away of | erosion are avoided Contractor
surfaces G2LBA2At Qa
Occupational Health and Safety Issues
Public Health and | Limiting and \?v:illlotli)ngsc?izrimeter Prevent complaints | Zero public During Construction| Site HSE Officer anc
Safety Issues eradicating any unauthorizedaccess| from the community | complaints about Project Manager of
negative impact of Signagesiill alsobe on issues related to | nuisance caused by Contractor
construction on the | installedto notify their public health the construction
nearbyneighbors the generalpublic and safety due to the
and community ggﬁg’gﬁginworks project.
Properly
transporting project
materials through
the town to avoid
accidents.
Work Camgmpacts | Sensitization Educating Create awareness for| Cohesion among 800.00 During Construction| Project Manager of
construction health and human workforce and Contractor
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workers on issues

such as hygiene,

right issues

healthiness of the

construction team
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Monitoring Plan

Impact

Identified

mitigation action

Actual action

Objective

Target

Budget (GHS)

Time frame

Responsibility

communicable and
transmitted
diseases, equal
rights, etc.

Occupational Health
and Safety Issues

Preventive and
control measures

Provisionof
required PPEsFirst
AidKits,Emergency
Respons&ystems,
safetysignagegor
all construction
activities

Ensuringvorkforce
aregivensafety
training.

Enforcing usage of
PPEs and
compliance to
safety procedures
for work.

Create a safe working Zero accidents

environment

13,000.000

During Construction

Site HSE Officer of
Contractor

Occupational Health
and Safetyssues

Feasibility Studies Repprd21

Preventive and

control measures

Provisionof
required PPEsFirst
AidKits,Emergency
Respons&ystems,
safetysignagedgor
all construction
activities

Ensuringvorkforce
are givensafety
training.

Create a safe working Zero accidents

environment

13,000.000

Feasibility Studies Reppr821

During Construction

Site HSE Officer of
Contractor
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Monitoring Plan

Impact

Identified

mitigation action

Actual action

Objective

Target

Budget (GHS)

Time frame

Responsibility

Enforcing usage of
PPEs and
compliance to
safety procedures
for work.

Environmental Issues

Increased Pressure
on Utility Supply

Efficient utilization
of utilities

Turningoff
equipmentsthat are
not in useto
conserveelectricity.
Reuseof treated
water in the wet
scrubber

To reduce costs for
resource

consumption

Specific
Consumption must
be within the
benchmark

1,000 per month

During Operational
phase

HSE Officer

Dust and Noxious

gas emissions

Treatment of
emissions prior to
release and use of
dust control
measures
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| Installationfo de-
dustingair filter

| Thecarparkand
internalaccess
routeswill be
pavedwith
concreteblocksto
reducethe
resuspensiornof
dustin the
ambient
environment.

| Useof efficient
fuelsin the
generatorsets

Aspeedlimit of

10km/hrwill be

enforcedon site.

Ensure emissions
meet regulatory

standards/guidelines

Ambient Air Quality
<35ug/m3for PMp s
<70ug/m3for PMyo
<50ug/ms for SQ

<150ug/m3for NG
<150ug/m3for TSP

over a 24hour

monitoring period
at all baseline

monitoring points

350,000

During Operational
Phase

Plant Manager and
HSE Officer
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Identified
Impact mitigation action Actual action Objective Target Budget (GHS) Time frame Responsibility
Odour Reduce/eliminate Z)r(ginrw:;:insgosabf Avoid Foul odour Ensure there isno | 1,000 Per month During Operational | Plant Manager and
foul odour obsoletechemicals choking smell at the Phase HSE Officer
factory premises
Sanitation and Cleaning the Approved A safe, clean and No penalties from | 8,000 per year During Operation | HSE Manager

Hygiene Impacts

workplace regularly

disinfectants and
detergents will be
used for regular
cleaning and
scrubbing of the
washroom, gutters,
factory floor and
officesto ensurethe
workplace is
hygienicat all times.

healthy working
environment devoid
of diseases such as
cholera, diarrhoea

regulatory
authorities due to
poor sanitary
conditions

Operational Phase

Environmental Issues

Solid Waste
Generation

Feasibility Studies Reppr823

Waste segregation,
reuse and safe

disposal

| Engage Zoompak
for safe disposal
of chemical
wastes
Woodenpallets
from maintenance
activitieswould be
cartedoff siteand
soldto local
carpenters Office
wastes,worn-out
clothing,food
leftovers,packaging
materials,etc.
would be disposed
into binsandskips

Segregate waste to
prevent everything
from going to the
landfill

Reuse and recycle
about 30% of

wastes generated

5,000 per month

Feasibility Studies Reppr823

During Operational
Phase

HSE Officer
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Monitoring Plan

Identified
Impact mitigation action Actual action Objective Target Budget (GHS) Time frame Responsibility

for disposakt
closestapproved
dumpsiteby an EPA
permitted waste
management
contractor.

Wastewater Channelling -rrngiagemgr)wltlowmg Prevent polluted Treated process 10,000 per year During operational | HSE Manager

Generation wastewater into systems shall be | Wastewater from wastewater to be phase

appropriate applied: being discharged into| discharged will be

handling and
carriage systems
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| Greywater from
washrooms and
sinks will be
channeled into
the drainageand
discharged into
the external
drainage.
| Blackwater will
be channeled
into septic tanks
and septic
management
companies shall
be contracted to
collect and
disposeit safely.
Processvastewater
from the wet
scrubberwill be
treatedin an
EffluentTreatment
plantbeforeit is
discharged

the environment

required to meet
the stipulated GS
1212, 2019
standard as
indicated in Table
13.
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Identified
Impact mitigation action Actual action Objective Target Budget (GHS) Time frame Responsibility
Waste QOil Avoid waste oil Mdeas;u:jesf to bte Containment of waste Zero waste oil spills| 500 per month During Operational | HSE Manager
) ) adopted for waste | =
Generation spillage to the bare | o~ management| ©il spills to ground Phase
ground include:
| Checking for
leakagesandspills
and making

provisionsfor spill

kits to clean up

spills.
Providingproper
funnelingto assistin
generatorre-
fueling.

Occupational Health

and Safety Issues

Fire and Explosion
Hazards

Feasibility Studies Reppr825

Ensuring fire and
explosion risks are
eradicated
completely

Therewill be
provisionof fire
fightingequipment
andatrained
personnelto handle
fire emergencies.
Thefacility would
be registeredwith
the GhanaNational
Fire Serviceo
ensureregular
surveillanceby the
regulator.This
would alsohelpin
the installationof
firefighting
equipmentat the
appropriateplaces.

Provide safe working
environment

Zero fire and
explosion incidents

40,000 per year

Feasibility Studies Reppr82&

During operation

HSE Manager
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Monitoring Plan

Identified
Impact mitigation action Actual action Objective Target Budget (GHS) Time frame Responsibility
Occupational Introduction of a | Medical Provide a safe work | Zero accidents 45,000 per year During operations | Production

Health and Safety
Risks

well-coordinated

Occupational Health

and Safety
Management
Program

326| Feasibility Studies Report
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assessment will
be conducted for
workers prior to
engaging them.
Health
surveillance will
be done to
continuously
diagnose early
symptoms  for
treatment.
Management will
also ensure all
workersare

| Provisionof PPEs

such as nose
masks, helmets,
gloves, heat
protective
clothing,
reflectors  and
goggles for
workers.
Management will
adopt the strict
usage for factory
operations.
Properventilation
will be providedto
enhance quick
displacement of
heat on the
factory floor.
Workers ~ must
limit their working
hours near high

place for employees
and visitors

Manager and HSE
Manager
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Monitoring Plan

Impact

Identified

mitigation action

Actual action

Objective

Target

Budget (GHS)

Time frame

Responsibility

heat sourcesand
be provided with
heat protective
clothing.
Provision of a
well-stocked First
AidKit.
| Ensuringhereare
emergency
response
measuressuchas
response steps,
contact numbers,
alarms and
signages
displayed boldly
to enhancequick
handling of
emergencies.
Regulatiaisonwith
Factories
Inspectorate
Departmentand
GhanaNationalFire
Servicdor guidance
on keysafety
measuredo adopt.

Public Health and
Safety Risks

Feasibility Studies Reppr827

Prevention of
negative impacts on
neighbours and the

community

There  will be
adequate parking
space within the
factory premisesto
prevent parking of
vehicles on the
fringes of the road.
There will also be
traffic wardens to

Avoid litigation with
neighbours over

negative impacts

No complaints from

neighbours

8,000.00 per year

Feasibility Studies Reppr827

During operations

Plant Manager and
HSE Officer
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Monitoring Plan

Impact

Identified

mitigation action

Actual action

Objective

Target

Budget (GHS)

Time frame

Responsibility

assist vehicles
enteringand leaving
the facility.
Thecompanyshall
bereceptiveto its
neighborsand
regulatorsby
designatinga liaison
roleto the HSE
Officerto allowfor
quickresponseand
addressingf
complaints.

Heat Generation

Rapid emission of
heat from factory
floor

Managemenwill
ensureproper
ventilationis
providedby
creatingsizable
ventsand
installationof heat
extractorsto
enhancequick
displacemenbof
heaton the factory
floor.

Reduce or at best
eliminate any
potential for heat
stress

<33C

9,000.00 per year

During operations

HSE Manager and
Production Manger

Traffic Impact

Provide adequate
parking and traffic
attenuation

protocols on site

328| Feasibility Studies Report

328]| Feasibility Studies Report

Management shall
ensure adequate
parking space is
available for all
vehicles.

Additionally, traffic
control systemsand
wardens shall be
used to ensure
traffic  is  duly

Avoid traffic
congestions within
and around the site

Avoid traffic

irregularities

2,000 per month

Daily

HSE Manager and

Logistics Manager
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Monitoring Plan

Impact

Identified

mitigation action

Actual action

Objective

Target

Budget (GHS)

Time frame

Responsibility

Feasibility Studies Reppr829

regulated.

Schedules for
delivery of raw
materials and

dispatchof finished
products shall be
developed to
preventheavytraffic
around the site is
prevented.
Provisionof parking
spacewalkways
anddriveways
within the facility.

Feasibility Studies Reppr82¢




23.2 Environmental Monitoring Plan

23.2.1Purpose of Environmentéonitoring

Environmental monitoring serves as a critical mechanism for tracking and analysing the
environmental changes induced by both the construction and operational phases of the factory. This
systematic approach enables the company toidéntify and quantify its environmental impacts, (2)
evaluate compliance status against regulatory requirements, and (3) formulate targeted corrective
measures when necessary. As an essential component of QPL's environmental management system,
monitoring povides verifiable data to assess the effectiveness of current practices while driving
continuous improvement in environmental performance. All monitoring activities will be rigorously
conducted using approved Ghana Standards testing methodologies toecasturacy, reliability,

and full compliance with national environmental regulations. This evidéased approach not only
safeguards environmental quality but also supports informed decisiaking for sustainable

operations.

23.2.2Proposed Monitoring Schedule, Budget and Responsibility
The table below provides the issues and parameters of concern and the phases to look out for these
issues.

330| Feasibility Studies Report
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Table23.3 Environmental Monitoring Plan for Construction Phase

Budget/Month
What to Monitor When to Monitor How to Monitor Who Monitors (GHS)

AmbientAir Quality Monthly Outdoor Ambient Air Quality SiteSafety Officer of Contractor | 2,000.00
(TSP, PM, SQ, NG, CO, VOCs) Monitors such as Minivol Sample

Aeroqual, etc.
Raw Material Consumption Weekly Comparing Procurement sheets | Procurement Manager of 300.00

with project deliverables Contractor
Solid Waste Management Daily Visual inspection of site and wast( Site Safety Officer of Contractor | 350.00

trail documents
LiquidWasteManagement Daily Visual inspection of site and Site Safety Officer of Contractor | 350.00
(Greywater exiting the facility) temporary washrooms and

containers for carrying

construction slurry
Noise Monthly Noise Meters such as Casella Site Safety Officer of Contractor | 400.00
Utilities Monthly Review of utility bills Project Manager of Contractor 200.00
Occupational and Public Health & Daily | Observations Site Safety Officer of Contractor | 3,000.00
Safety Issues including Traffic Review of incident records and
Impacts complaint records
TOTAL 6,600.00

Feasibility Studies Repdrt331

Feasibility Studies Repdrt331












































































































































































































































































