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Please Note: This whitepaper is based on a combination of desk research, industry data review, supplier engagement, and
structured discussions with stakeholders across pharmaceutical, chemical, and life sciences supply chains. It is also informed
by the combined operational experience, technical expertise, and supply chain know-how of BioAktive Group and Collaborative
Sourcing, gained through direct involvement in global sourcing, supplier qualification, procurement transformation, and supply
chain risk management across multiple regulated and specialty chemical markets.

While every effort has been made to ensure the accuracy, relevance, and practical applicability of the information presented,
no universal on-site supplier audits, facility inspections, or regulatory verification activities were conducted specifically for the
preparation of this document, unless explicitly stated.

The content presented reflects our current understanding of global pharmaceutical and specialty chemical supply chain
structures, including raw material sourcing, intermediate manufacturing, APl and excipient production, and downstream
processing and distribution, at the time of publication. Any inaccuracies or omissions are unintentional. BioAktive Group and
Collaborative Sourcing make no representations or warranties regarding the completeness, accuracy, or ongoing validity of
the information and assume no liability for changes in supplier operations, sourcing practices, geopolitical conditions, or
regulatory interpretations that may occur after publication.

This whitepaper is provided for informational, strategic, and evaluation purposes only. It does not constitute a legally binding
document, certification, audit report, regulatory assessment, or formal supplier qualification. Organizations should
independently verify critical information and conduct appropriate technical, regulatory, quality, and commercial due diligence
before making sourcing, procurement, investment, or regulatory decisions.
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Executive Summary

The global pharmaceutical supply chain is increasingly decentralized, complex, and
vulnerable. While this structure offers efficiency, it introduces critical blind spots that stop at
the direct supplier (Tier 1), leaving organizations exposed to regulatory action, costly recalls,
and profound reputational harm. Failures in traceability - the ability to verify origin,
processing, and movement - and transparency - the accessibility of auditable data -
compromise patient safety and erode fundamental trust in the industry. Proactive,
structured strategies for supply chain visibility are no longer aspirational; they are strategic
imperatives driven by tightening regulations (e.g., DSCSA, FMD) and growing pressures for
sustainability and ethical sourcing.

This whitepaper argues for a Tiered Traceability Mapping Framework as the scalable solution
to move beyond transactional relationships and ensure end-to-end integrity. Our framework
systematically maps the entire sourcing network: from the direct vendors (Tier 1) to sub-
suppliers and intermediates (Tier 2), and critically, to the raw material and feedstock origins
(Tier 3+). As demonstrated in our use case on Paracetamol, this deep visibility is essential
because critical quality and geopolitical risks are often concentrated at the Tier 3 level -
such as the sourcing of precursor chemicals derived from heavily consolidated regions. By
implementing this tiered, document-backed approach, companies can identify upstream
vulnerabilities, manage risk proactively, and substantiate claims for compliance, quality, and
sustainability.

The successful execution of multi-tier traceability demands a combination of strategic
methodology and on-the-ground validation. This is where the approaches of parties such as

and deliver a strategic advantage. Collaborative
Sourcing provides a strategic roadmap, risk-scoring methodology, and financial optimization
expertise, while BioAktive Group contributes essential in-country intelligence, local agent
oversight, and the auditing capacity required to verify documentation and compliance at the
hard-to-reach Tier 2 and Tier 3 levels. Companies that embed these proactive approaches
will realize that transparency is not a compliance burden, but a competitive advantage that
shifts the focus from cost control to long-term risk control, protecting the brand, the
balance sheet, and patient safety.
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Introduction

Over-reliance on regional sources or specific single-suppliers, particularly in areas subject to
geopolitical or regulatory volatility, poses an unacceptable supply chain risk.

The journey of a life-saving medicine, from its raw chemical origins to the patient, spans a
complex interconnected global network. Today's pharmaceutical supply chain is
characterized by increasingly decentralized sourcing, with Active Pharmaceutical
Ingredients (APIs), excipients, and packaging components often originating from multiple

regions and suppliers from across the world.

While this global interconnectedness offers unparalleled access to resources and expertise,
and delivers efficiency and scale, it also introduces significant vulnerabilities and challenges
to oversight and resilience. In such a complex system, any failure in traceability - the ability
to track a product's history, location, and application - or transparency - the clarity and
openness of information across the chain - can carry profound consequences.

The ripple effects of inadequate visibility can manifest in sudden supply chain breakdowns,
costly recalls, severe regulatory actions, and reputation harm. More critically, they can
compromise patient safety and erode the fundamental trust placed in the pharmaceutical
industry.

This white paper, a collaborative effort by Collaborative Sourcing and BioAktive Group,
argues that proactive, well structured and robust strategies for transparency and
traceability are no longer merely aspirational; they are essential to maintaining integrity,
meeting compliance demands, and ensuring the long-term sustainability and
resilience of your supply.

We propose a tiered, document-backed approach that offers a pragmatic
and scalable process, empowering companies to move beyond reaction,
not only to ensure stringent compliance but also to cultivate an

environment of genuine trust, from the field where raw materials
are sourced to the pharmacy where medicines reach those
in need.



FROM FARM TO PHARMACY

What does Supply Chain
Traceability and Transparency

mean in Pharma?

The terms "traceability” and "transparency" are often used interchangeably, yet they

represent distinct, albeit complementary, pillars of a robust and resilient pharmaceutical

supply chains.

Traceability is the ability to track and verify

the origin, processing, and movement of

components as they transform from raw

materials into finished products. It

answers three key questions

« Origin: Where did each ingredient (API,

excipient, packaging) truly come from?
Processing: How was it handled,
manufactured, or modified at each
stage? What quality controls were
applied?
Movement: Where has it been, who has
handled it, and when did these
transfers occur?

True traceability creates a detailed,

immutable record—a digital footprint—for

every batch, every component, every step

of the product'’s lifecycle.

If traceability captures the journey,
transparency ensures that the journey is
visible. Transparency refers to the
accessibility and auditability of data
across the entire supply chain. It's about
ensuring that relevant information—
whether it's origin data, quality control
reports, audit results, or sustainability

certifications—is readily available and

verifiable by authorized parties (e.g.,

regulators, internal teams, trusted
partners). Transparency allows for
stakeholders scrutiny and trust
Transparency fosters an environment of
openness, allowing for scrutiny and
building confidence in the integrity of the
supply chain.

While our focus in this white paper is primarily on pharmaceuticals, the principles of

traceability and transparency resonate across various industries, each with its unique

drivers:

e Pharmaceuticals: For the pharma sector, traceability is fundamentally driven by

regulatory compliance and patient safety. Regulations like the Drug Supply Chain
Security Act (DSCSA) in the U.S. and the Falsified Medicines Directive (FMD) in Europe
mandate strict batch-level traceability to combat counterfeiting, manage recalls

efficiently, and ensure the authenticity of medicines. Transparency in this context

supports audit-ability and provides the confidence needed to trust a drug's journey from

ingredient to patient.
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¢ Cosmetics/Nutrition: In consumer-facing industries like cosmetics and nutrition, the
emphasis on traceability and transparency often aligns with "clean label” initiatives,
claim substantiation, and ethical sourcing. Consumers increasingly demand to know
where ingredients come from, how they are produced, and if they meet specific ethical

(e.g., cruelty-free, fair trade) or environmental (e.g., sustainable palm oil, non-GMO0)

standards. Companies leverage traceability to back up marketing claims and build
consumer trust, with transparency providing the verifiable data to support these

assertions.

In the following sections, we will explore the specific challenges and how a tiered,
document-backed solution to enhance traceability and transparency within the

pharmaceutical supply chain, would improve patient safety and operational excellence.
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Understanding and Mitigating
Supply Chain Risks

Pharmaceutical supply chains are highly interconnected global systems — and with this

complexity comes vulnerability. Risks manifest at every stage of the value chain, from the

sourcing of precursor chemicals to the final packaging of the finished drug. Understanding

these risks and embedding mitigation strategies into procurement and quality frameworks is

essential for maintaining reliability, compliance, and patient safety.

Types of Risks in the Pharmaceutical Supply Chain

Risk Category

Manufacturing
Risk

Geopolitical Risk

Currency and
Market Risk

Financial and
Credit Risk

Logistical Risk

Compliance and
Quality Risk

Environmental
and Ethical Risk

Description

Operational failures,
capacity constraints,
contamination, or process
deviations at production
sites.

Examples in Practice

Unplanned shutdowns,
batch contamination, or
quality deviations at API or
excipient facilities.

Potential Impact

Product shortages,
delayed delivery, non-
compliance, or product
recalls.

Political instability, trade
restrictions, sanctions, or
export bans affecting
material availability or
logistics routes.

Export restrictions on APIs
from India or China,
conflict-related transport
blockages, sudden
regulatory shifts.

Supply interruption,
extended lead times,
increased logistics cost,
compliance exposure.

Volatility in exchange rates
and commodity prices
affecting material cost and
procurement budgets.

Fluctuations in USD/RMB
or EUR/INR impacting
long-term supply
contracts.

Margin compression,
budgeting inaccuracy,
supplier insolvency risk.

Supplier financial instability
or insolvency, particularly
among sub-tier
manufacturers or
intermediaries.

Smaller excipient or
reagent producers
struggling with cash flow
during market downturns.

Loss of critical supplier,
unfulfilled contracts, risk
of counterfeit
substitution.

Disruptions in
transportation,
warehousing, or customs
clearance processes.

Port congestion,
pandemic-related
shutdowns, or temperature

excursions during shipping.

Delay in delivery,
compromised quality of
temperature-sensitive
materials.

Non-conformance with
GMP, GDP, or local
regulatory standards.

Missing DMF
documentation, falsified
CoAs, or unapproved
facility changes.

Regulatory penalties, loss
of license, product recall,
or reputational damage.

Sustainability, labor rights,
or environmental impact
issues at Tier 3 or upstream
suppliers.

Sourcing of plant materials
from deforested regions or
poor labor conditions in

upstream chemical plants.

Brand and reputational
damage, loss of ESG
compliance, consumer
backlash.
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Each of these risk types permeates the entire supply chain — from Tier 3 raw material

producers to Tier 1 finished component suppliers — and can compound when visibility is

weak or documentation is incomplete.

Mitigating Supply Chain Risks

Building resilience into pharmaceutical supply chains requires deliberate structural

measures. No single mitigation step can address every risk; instead, companies must deploy

a combination of redundancy, diversification, verification, and data transparency. The risk

mitigation strategy must be aligned with the tiered approach: for example, Financial Risk is

managed by monitoring Tier 1, while Environmental Risk demands scrutiny of Tier 3+.

Source Redundancy

and Diversification

Avoid single-source dependencies by maintaining multiple
qualified suppliers for critical APIs, excipients, and packaging
materials.

Develop multi-geographic sourcing strategies — e.g.,
combining North American, European, Indian, and Chinese
sources — to reduce exposure to regional disruptions.

Supplier Financial
and Compliance

Monitoring

Conduct ongoing financial health checks and credit
assessments for key suppliers.

Require regular submission and verification of GMP, GDP, and
DMF documents to ensure ongoing compliance.

Strategic Inventory

Jointly develop and monitor with your suppliers an

and Safety Stock appropriate level of inventory for essential materials based
Management on the complexity and risks of the full supply chain.
Use scenario modeling to assess the impact of supply
interruptions and to define optimal stock levels across all
suppliers.
Traceability and Implement a tiered traceability mapping process (as outlined
Transparency in the next section) to identify upstream vulnerabilities.
Systems Use digital platforms to centralize documentation (CoAs,

audit reports, origin data) and ensure real-time visibility into
supplier performance and risks.

Collaboration and

Information Sharing

Build open communication channels and develop
transparency across all suppliers in your network.
Develop collaborative ecosystems that allow for data sharing,

joint auditing, and coordinated risk assessments.
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From Reactive to Proactive Risk Management

Historically, risk management in pharmaceutical sourcing has been reactive — responding
only when a disruption occurs. Modern supply chain resilience requires proactive
identification, continuous monitoring, and preemptive mitigation. By integrating multi-tier
mapping, audit verification, and real-time traceability tools, companies can transition from
cost control to risk control — ensuring that every link in the chain, from origin to pharmacy,
supports both compliance and continuity.

Tiered Traceability Mapping:
A Strategic Framework

In today’s pharmaceutical supply chain, visibility can’t stop at the first line of suppliers. To
truly ensure compliance, quality, and sustainability, organizations must adopt a tiered model
that maps and monitors all layers of the sourcing network — from finished materials to raw

chemical feedstocks.

FIGURE 1: SUPPLIER TIERS WITH PHARMA EXAMPLES

WHERE REAL RISK OFTEN
SITS (Hidden Layer)

WHAT YOU SEE WHAT YOU VERIFY

R = (Commercial Layer) (Documentation Layer)

GMP Certificates True manufacturing site «
CMOs, Traders, (EU/FDA/WHO) - CoAs - Multi-source blending «
Tier 1— Direct Repackagers, Excipient SDS/MSDS - Origin Repackaging origin loss *
Suppliers Blenders, Packaging Declarations « Packaging | Incomplete batch lineage -
Suppliers Compliance (EU 10/2011, Undisclosed Tier 2
CFR 21) substitution

APl manufacturers - Batch QA systems - Site Undisclosed subcontracting

- . certifications - Change « Multi-site production
Tier 2 — Sub- Excipient producers - 9 - P .
. . control systems - variability - Intermediate
Suppliers Intermediate processors - . . .
. Production quality drift « Supply
Packaging converters . . .
documentation concentration risk

GMO exposure
Deforestation exposure *
CITES risk - Labour risk -
Energy / water intensity -
Geopolitical concentration

Petrochemical precursors | Sustainability claims -
Tier 3+ — Raw - Agricultural inputs - Country-level origin -

O L[ 8 EEL B LTS (@ Fermentation substrates < | Certification schemes
Animal-derived inputs (RSPO, Fair for Life, etc.)

We recommend a three-tier traceability framework that defines supplier roles and
responsibilities, establishes documentation requirements, and identifies risk zones that
demand closer scrutiny. The suppliers will vary per tier depending on your operations (e.g.
for a finished drug producer a Tier 1 supplier would include API suppliers, whereas for an API
supplier Tier 1 would include chemical intermediate suppliers).
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Use Case: Paracetamol APl and
Traceability

The Sourcing of Precursor Chemicals

While its presence in medicine cabinets around the world might suggest simplicity, the
supply chain for paracetamol (also known as acetaminophen) is a powerful illustration of the
need for deep transparency and traceability in the pharmaceutical industry. This use case
highlights the complex, multi-tiered nature of global sourcing and the critical vulnerabilities

that can emerge without a collaborative approach to supply chain management.

This long and multi-stage process ..!_""
from petroleum-based phenol to the
final paracetamol API is a key point of
risk. The precursor chemical, para-
aminophenol (PAP), must be
synthesized from phenol through a
series of chemical reactions, each of
which is typically performed by
different manufacturers in various
locations. This creates a multi-tiered
supply network where the finished
drug product manufacturer has little
to no direct visibility into the origin of
their raw materials. Without

intentional transparency, a

pharmaceutical company relying on a :
third-party API supplier cannot Fisk, T. (2025). Rnery From a Birds Eye View [Photograph]. Pexels.
confidently trace the source of the

phenol that started the entire process, creating a blind spot for geopolitical and quality risks.

The Purification Process and Quality Control

Once the precursor chemicals are synthesized, they are shipped to APl manufacturing
facilities where they undergo further purification and conversion to the final paracetamol
API. This stage is critical for ensuring patient safety. The purity and consistency of the
starting materials directly impact the quality of the finished API, and the presence of even
trace impurities can lead to adverse effects or render the final drug product ineffective.

Historically, this has been a point of vulnerability. Without clear transparency and
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traceability, a drug product manufacturer is entirely reliant on the API supplier’s quality
control certificates. However, with true collaborative sourcing, a company can work with its
API supplier to gain visibility into their sub-tier suppliers and the purification processes,
creating a more robust and trustworthy system of quality assurance. The goal is to move
beyond a transactional relationship and build a partnership where open dialogue around
process integrity is the standard.

FIGURE 1: EXAMPLE OF MANUFACTURING PROCESS FROM PETROLEUMTO
PARACETAMOL

Tl 4
petrol feedstock =T=T.E.:.I Key chemical ' Chemical ) p
etroleum feedstoc H ; ot i emical conversion
is extracted AL intermediate is ) occurs o

synthesised

| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
I I | I I |

Aromatic building HITT Active precursor is Finished active
blocks are produced 9 “} created pharmaceutical
Al LY ingredient is
produced

Batch Mapping and End-to-End Traceability

Batch mapping is a fundamental tool for pharmaceutical quality control and regulatory
compliance. It provides the ability to trace a finished drug product back through its entire
production history. However, in a complex supply chain like paracetamol, this chain of
custody can easily be broken.

Consider a scenario where a batch of finished paracetamol tablets is found to have an
unexpected impurity. A complete, end-to-end traceability system would enable the
manufacturer to immediately:

¢ |dentify the specific batch number of the finished drug product.

¢ Map that back to the batch number of the paracetamol API used in its production.
e Trace that API batch back to the specific batch of precursor chemicals (PAP).

Finally, identify the original source of the raw materials (phenol) and the chemical process it

underwent. In a non-transparent, fragmented supply chain, this chain of custody often ends
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at the API supplier. This lack of upstream visibility makes it nearly impossible to pinpoint the
root cause of an issue, leading to costly product recalls, prolonged investigations, and a

significant risk to patient safety.

This paracetamol use case is a powerful call to action. It demonstrates that transparency is
not a regulatory burden but a strategic asset. By embracing a collaborative approach,
pharmaceutical companies can build supply chains where every step - from petroleum
cracking to patient delivery - is mapped, understood, and proactively managed.

“End-to-end batch
traceability is no
longer a
regulatory
checkbox; it is the
foundation for
patient safety,
faster recalls, and
a resilient pharma
supply chain.”

Source: Supply Chain Wizard, “From Compliance to Competitive Edge:
Leveraging 2025's Traceability Mandates in Pharma Supply Chains,” 2025.
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Documentation & Auditable Data Trails

Transparency in the pharmaceutical supply chain is not an abstract concept; it is
underpinned by a meticulous, auditable data trail. This trail is a collection of essential
documents and logs that provide the verifiable evidence required for regulatory compliance,
quality assurance, and proactive risk management. Without a robust and unbroken chain of
documentation, the integrity of the entire supply network is compromised, leaving both
manufacturers and patients exposed to significant risk. This chapter outlines the critical
documentation required to build a resilient and transparent supply chain.

Examples of essential documentation for pharmaceutical products and materials include:

This is a document that confirms a specific batch of material meets its
predetermined specifications. It is a critical piece of the data trail for every batch
and tier, providing the initial proof of quality.

Certificate of Analysis
(CoA)

These statements confirm that materials are free from risk of transmitting
TSE/BSE Statements Transmissible Spongiform Encephalopathies (TSE) and Bovine Spongiform
Encephalopathy (BSE).

A DMF contains confidential, detailed information about the facilities, processes,
O R ES S E O] SN and articles used in the manufacturing, processing, packaging, and storing of
one or more human drug products.

Good Manufacturing A GMP certificate confirms that a manufacturer's facility and processes comply
Practice (GMP) with the required regulatory standards. This is a baseline requirement for any
Certificates pharmaceutical or component supplier and must be validated regularly.

MSDS provide crucial information on the safe handling, storage, and disposal of
materials, ensuring safety throughout the supply chain from the supplier's
facility to the final manufacturer.

Material Safety Data
Sheets (MSDS)

For packaging materials, specific compliance documentation is essential. This
includes adherence to regulations such as EU Regulation 10/2011 for plastic
materials and articles intended to come into contact with food, or US CFR 21 for
containers for drugs.

Packaging Compliance

While individual documents like a CoA verify the quality of a specific batch, batch traceability
logs are the connective tissue that links every batch number across the entire supply chain.
As seen in the paracetamol use case, a comprehensive batch log allows a manufacturer to
trace a single finished product lot all the way back to its earliest raw material origins.

A well-maintained batch traceability log should connect:



FROM FARM TO PHARMACY

¢ Finished Drug Product Batch Number

e API Batch Number

o Excipient Batch Numbers

e Primary and Secondary Packaging Batch Numbers

e Sub-tier Precursor Chemical Batch Numbers (e.g., the phenol and PAP batches for
paracetamol)

In the event of a quality deviation or recall, a complete batch log is not just a regulatory
requirement; it is a vital tool for conducting a fast and targeted response, minimizing the
scope of the recall and protecting patient safety. A broken or incomplete log forces a
broader, more costly, and time-consuming recall, and can even compromise a company's
ability to identify and rectify the root cause of an issue.

Even with a full suite of documentation, the data trail is only as reliable as the verification
process. The industry uses two primary methods to confirm supplier compliance.

Supplier Self-Audit Forms On-Site Verification (Audits)

These forms are questionnaires completed
by the supplier themselves, providing a low-
cost and rapid way to gather information
about their processes, quality systems, and
capabilities. While useful for initial screening
and low-risk suppliers, they lack independent

An on-site audit involves a physical
inspection of a supplier's facility by qualified
personnel. This provides a deep, first-hand
look at their operations, allowing for a
thorough verification of their GMP
compliance, quality controls, and adherence

verification and may not reveal every to documented processes. Although more

potential vulnerability. They are a good resource-intensive, on-site audits build

starting point but should not be the sole greater confidence and foster a stronger,

basis for a critical supplier relationship. more collaborative relationship, as they

demonstrate a mutual commitment to
quality.

A strategic approach to supplier verification usually involves using both methods. The end-
customer would traditionally require suppliers of critical APls and components to undergo
rigorous on-site audits, while less critical suppliers would be managed through a
combination of self-audits and targeted documentation reviews. This strategy ensured that
resources are allocated effectively to mitigate the most significant risks, but relies heavily on
the responsibilities and risks of the end-customer.

Ultimately, a transparent and resilient pharmaceutical supply chain is built on a foundation
of trust that is continually reinforced by a complete and auditable data trail.



If your supplier
qualification and incoming
material controls program
has not been globally
audited, material by
material, within the last
12-18 months, you should
assume exposure,
particularly if you rely on
overseas suppliers...


https://insider.thefdagroup.com/p/drug-gmp-takeaways-from-fda-2025-warning-letters
https://insider.thefdagroup.com/p/drug-gmp-takeaways-from-fda-2025-warning-letters

FROM FARM TO PHARMACY

Audits, Site Visits & the Role of
Local Agents

As supply chains become more complex and globally distributed, on-the-ground visibility
has become a cornerstone of risk mitigation and compliance assurance. Audits and site visits
— supported by in-country quality and sourcing specialists — transform supply chain

mapping from a theoretical exercise into a practical tool for verification and improvement.

Supply Chain Mapping and Route Analysis

One of the most effective ways to expose vulnerabilities within the pharmaceutical supply
chain is through systematic supply chain mapping. This process involves recording,
documenting, and visually representing every stage — from raw material extraction to the

finished product — to identify where dependencies and risks are concentrated.

> g Create transparency

&5. Define who supplies what, from where, and at which stage of the process.

U:) % Identify critical nodes

Y= Locate single-source dependencies and geographic clusters that may increase
g c exposure.

g 2 Highlight risks

w0 Flag potential issues such as political instability, logistical bottlenecks,

8 inconsistent quality standards, or environmental concerns.

)

g Develop mitigation actions

Build contingency plans — including backup suppliers, dual sourcing, and
regional diversification.

Approach to Supply Route Analysis

1.Data Collection: Record all suppliers across Tiers 1-3, including their locations,
production sites, and sub-suppliers.

2.Visualisation: Create a digital or graphical map (e.g., Sankey flow, network diagram)
illustrating material flow and interdependencies.

3.Risk Assessment: Evaluate each node by compliance level, sustainability rating, and
geopolitical or environmental exposure.

4.Scenario Analysis: Model the potential impact of disruptions — for example, the
failure of a single supplier or transport route.

5.Strategic Measures: Use findings to prioritize audits, develop alternative sourcing
options, and establish continuous monitoring plans.




FROM FARM TO PHARMACY

Case Example: Paracetamol Supply Chain Mapping

Mapping the paracetamol
(acetaminophen) supply chain reveals
that the precursor phenol — essential to
its synthesis — is heavily concentrated in
only a few regions (notably China and the
Middle East). This geographic dependency
creates inherent vulnerability to trade
restrictions or geopolitical tensions.

By visualising this concentration, the
company can take proactive measures —
such as qualifying additional suppliers in
alternative regions, optimising safety
stock levels, or forming strategic GEQGRAPHIC DEPENDENCY
partnerships with .multipI.§ API producers G;;igf;fg:'%ﬁ;ﬁm
— thereby enhancing resilience and

reducing exposure.

The Audit Lifecycle

Audits are not merely a regulatory requirement; they are a strategic tool for verifying
transparency and strengthening supplier relationships. Effective audit programs balance
cost and depth by aligning frequency and intensity with supplier criticality.

_8 4] Pre-qualification audits
- -E Before onboarding new suppliers of critical APIs, excipients, or packaging
2 2 materials.
= t; Routine audits
=1 Scheduled periodically to verify ongoing GMP, GDP, and ESG compliance.
©
c For-cause audits
8 Triggered by quality deviations, delayed deliveries, or red flags in

documentation.

Pre-Audit Preparation

¢ Request documentation packages in advance — including GMP certificates, CoAs, batch
records, ESG policies, and prior audit reports.

e Review submitted materials to identify inconsistencies or potential focus areas for the
on-site assessment.

e Establish clear audit objectives: regulatory compliance, quality assurance, or
sustainability verification.
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On-Site Audit Focus

e Assess manufacturing environment, process controls, and record-keeping systems.

e Confirm that the site adheres to declared practices and regulatory standards.

¢ Evaluate supplier management of their own sub-suppliers (Tier 2 and Tier 3
visibility).

e Review environmental and social practices where relevant to sustainability

commitments.

The Role of Local and In-Country Agents

Local presence plays a critical role in maintaining continuity and credibility across distant
supply chains.

In-country quality assurance (QA) agents act as the bridge between headquarters and
manufacturing sites, providing cultural context, language support, and immediate

responsiveness in dynamic environments.

For example, a pharmaceutical
company sourcing gelatine capsules

from India and starch-based excipients

from Thailand engages local QA Faster verification: Local experts can

partners to perform annual audits and perform spot checks or unannounced visits

. . at short notice.
random sample inspections.

Cost efficiency: Reduces travel costs and

This hybrid audit model allows global lead times compared to international audit

quality teams to maintain control and teams.

visibility without constant travel, Cultural fluency: Facilitates communication

significantly reducing cost and and builds trust with local suppliers.

. - . Expanded oversight: Enables consistent
response time while improving

monitoring of Tier 2-3 suppliers that global

confidence in supplier compliance.
teams may not routinely access.

Turning Audits into Action

The ultimate value of audits lies not in data collection but in actionable insights.
Findings from site visits and mapping analyses should feed into a continuous improvement

loop that updates supplier ratings, risk scores, and sourcing strategies.

When combined with digital traceability systems, this approach enables real-time visibility

and long-term risk reduction across the entire pharmaceutical supply chain.
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How to Start:
Implementation Roadmap

Building a transparent, traceable, and resilient pharmaceutical supply chain is not an
overnight task — it requires structured planning, internal coordination, open and trusting
partnerships and phased execution. This section outlines a practical roadmap to begin the
process, focusing on achievable steps and cross-functional alignment between

procurement, quality, and regulatory teams.

FIGURE 2: TRACEABILITY IMPLEMENTATION ROADMAP

Objective: Create a consistent system for

documentation, audits, and ongoing visibility. Objective: Build long-term resilience and efficiency.

e Standardise documentation templates: CoAs, audit e Broaden scope to Tier 2 and 3 suppliers: Increase
checklists, supplier self-assessment forms, and visibility beyond direct vendors to include
traceability logs. upstream manufacturing and raw material origins.

« Integrate traceability into existing QA and sourcing « Digitize traceability: Implement centralised
processes: Connect documentation flow with ERP, platforms for documentation, supplier risk scoring,
LIMS, or procurement platforms. and sustainability tracking.

o Establish reporting cadence: Define how supplier e Benchmark and improve: Compare performance
data, risk scores, and compliance updates will be year over year to track gains in transparency,
shared internally and externally. compliance, and risk reduction.

Deliverable: A harmonised documentation and audit Deliverable: A dynamic, data-driven traceability
framework integrated with daily operations. system and continuous improvement loop.

Standardise & Expand &
Integrate Optimise

Phase 2 Phase 4
Phase 1 Phase 3
- - -
Map & Assess Prioritise & Execute
Objective: Establish a clear understanding of your Objective: Focus resources where they have the
current supplier landscape. highest impact.

o Map all suppliers by tier: Identify Tier 1(direct), Tier « Start with the top 20% of volume or spend: These
2 (sub-supplier), and Tier 3 (feedstock/raw origin) suppliers typically represent the majority of
partners. Work with your direct suppliers to fill-in operational exposure.
gaps in your supply map. e Conduct targeted audits or on-site verifications:

e Collect and verify documentation: Gather GMP Use insights from the mapping phase to prioritise
certificates, CoAs, DMFs, and Environmental, which suppliers to visit first.

Sustainability and Governance data. o Develop corrective action plans: Address identified

o Assign risk scores: Evaluate each supplier based on weaknesses with clear timelines and
quality performance, geographic exposure, accountability.
financial health, and compliance maturity. Deliverable: Updated supplier qualification list and

o Highlight critical materials: Prioritise APIs, corrective action dashboard.

excipients, and packaging with high dependency or
limited sourcing alternatives.
Deliverable: A tiered supplier map with preliminary
risk ranking.
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Conclusion:
From Cost Control to Risk Control

The challenges facing the pharmaceutical industry - from increasing geopolitical instability
and complex regulatory landscapes to urgent sustainability demands - all converge on a
single point: the absolute requirement for supply chain transparency. Passive, reactive

supply chain management is no longer a viable strategy for an industry built on trust.

As we move forward, full traceability is evolving from a
desirable operational attribute to a non-negotiable
imperative for critical materials and complex

manufacturing paths. Meeting this demand requires Traceability is evolving

more than just better software; it demands a cultural from ‘nice to have' to

shift toward shared vision and radical collaboration. fiopsnegotiabie

Only by implementing a structured, tiered approach - A structured. tiered
one that extends visibility beyond the Tier 1 contractor approach protects

. . ) brands, patients and
- can pharmaceutical companies genuinely protect reputations

patients, brand equity, and corporate reputation.

Companies that proactively embed this high level of

Companies that embed
traceability now will be
today are not just meeting current demands; they are better positioned in a
compliance-tightened
future

transparency and traceability into their operations

strategically securing their competitive position for a
compliance-tightened future, ensuring resilience and

creating measurable, long-term value.
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@
BioRktive

Specialty Products

BioAktive Group is a trusted sourcing partner for chemicals, ingredients, and raw materials
at the intersection of life sciences, pharmaceuticals, and specialty chemicals. Headquartered
in the United States with operations in Germany, China, and Hong Kong, we deliver strategic
sourcing and supply chain solutionsto clients worldwide.
We specialize in:
e End-to-end supply chain transparency — mapping the full lifecycle of raw materials,
APIs, excipients, and packaging components
e |Ingredient intelligence — including origin tracing, compliance documentation, and
sustainability profiling
e Supplier engagement — from qualification and audits to dual-sourcing and risk
management
e Technical sourcing dossiers — customized reports supporting regulatory, QA, and
formulation teams
Whether working with pharmaceutical, nutraceutical, personal care, or specialty chemical
manufacturers, BSP helps organizations gain control and visibility over their most critical

materials and partners. bio-aktive.com

% COLLABORATIVE SOURCING LTD
PROCUREMENT CONSULTANCY

Collaborative Sourcing partner with pharmaceutical and biotech companies to transform
their procurement and supply chain functions. They specialise in overcoming challenges like
rising costs, disrupted supply, and limited internal expertise and building powerful engines of
growth.
Their approach focuses on optimising spend, mitigating risks, and fostering robust supplier
relationships to drive significant financial improvements. Within 6 months clients typically
see:

e A 13x Return on Investment (ROI)

e An average of 8% savings on supplier spend

e A 64% improvement in key supplier on-time delivery rates
They achieve these results through a tailored 4-6 month engagement, beginning with an
onsite assessment and culminating in hands-on implementation support. Their expertise
spans spend analysis, strategic sourcing, risk management, and developing effective
procurement capabilities, ensuring your procurement becomes a true engine for strategic

growth. collaborative-sourcing.com



