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Executive Summary

The ICH Q7 guideline establishes the internationally harmonized standard for current Good Manufacturing
Practice (cGMP) in the production of active pharmaceutical ingredients (APIs). Developed by the International
Council for Harmonisation (ICH) and adopted by regulatory authorities such as the FDA, EMA, PMDA (Japan),
and Health Canada (assyro.com), Q7 provides comprehensive requirements that span the entire API
manufacturing process — from designated starting materials through final packaging. Its aim is to ensure that
APIs consistently meet defined quality and purity standards under a robust quality management system
(www.fda.gov) (assyro.com). Key provisions include establishing independent quality units, strict material
controls, validated processes and methods, documentation and traceability, and ongoing quality monitoring
(e.g. stability, trending, and product quality reviews). Likewise, even “slight deviations in purity, potency, or
stability” of an API can lead to ineffective or unsafe medicines (www.sterlingpharmasolutions.com),
underscoring Q7’s focus on preventative quality at every stage.

Today, compliance with ICH Q7 is integral to global pharmaceutical supply chains. The worldwide APl market
was valued at over $255 billion in 2024 and is projected to reach ~$359 billion by 2030 (CAGR ~5.8%)
(www.grandviewresearch.com). Driven by rising demand, generic drug growth, and biologics, this expansion
underscores the consequences of quality lapses: FDA reports indicate that the majority of drug shortages
historically arise from manufacturing and GMP issues (resources.pharmalinkage.com). Thus, robust
adherence to Q7 not only protects patient safety but also stabilizes supply. Recent regulatory initiatives further
reflect this: the FDA's Quality Management Maturity program now encourages manufacturers to go “beyond
current GMP” (resources.pharmalinkage.com), and both FDA and EMA are innovating with remote inspections
and enhanced audit guidance to reinforce API quality.

This report provides a detailed compliance guide to ICH Q7 for APIs. It covers the historical evolution and
global adoption of Q7, breaks down its key requirements by topic, discusses current regulatory expectations
and inspection trends, and analyzes illustrative case studies. Data and expert commentary are integrated
throughout, including specific citations. Tables summarize major Q7 provisions and compare international
standards. The concluding sections discuss implications for industry and the future trajectory of API GMP. All
claims are supported by current regulatory guidelines, industry sources, and scientific analyses to inform a
comprehensive understanding of ICH Q7 and its application worldwide.

Introduction and Background

Good Manufacturing Practice (GMP) standards are the foundation of pharmaceutical quality. Historically, GMP
guidelines primarily addressed finished drug products, but as the global supply chain expanded, regulators and
industry alike recognized the need for dedicated guidance on the manufacture of bulk active ingredients
(APIs). The ICH Q7 guideline, endorsed at Step 4 on 10 November 2000 (ICH Q7), was developed precisely
to fill this gap by harmonizing global API GMP standards (www.ema.europa.eu) (assyro.com). ICH Q7’s intent
is to guide manufacturers to “ensure that APIs meet the quality and purity characteristics that they
purport, or are represented, to possess” (www.fda.gov). This aligns with the European Medicines Agency’s
summary that Q7 provides guidance “for the manufacturing of active pharmaceutical ingredients (APIs) under
an appropriate system for managing quality” (www.ema.europa.eu).
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In practice, Q7 extends the principles of finished-product GMP (e.g. 21 CFR 210-211 in the US, EudralLex Vol.
4 in the EU) to cover starting materials, intermediates, and the specific needs of bulk synthesis processes. It
incorporates sectors as diverse as chemical synthesis, plant extracts, and biotechnology (e.g. fermentation
and cell culture). Q7 excludes personnel safety and environmental protection, which are governed by national
laws. For sterile APIs, Q7 applies only up to the point immediately before sterilization; sterilization and aseptic
processing follow the applicable drug-product GMP guidance (FDA Q7). By 2001, major regulators had
published Q7-based documents: the US FDA issued its August 2001 Guidance for Industry, Q7A Good
Manufacturing Practice Guidance for Active Pharmaceutical Ingredients (FDA Q7A), and the EU’'s EMA
adopted Q7 as an Annex to the GMP Guide. The World Health Organization similarly published an active-
substance GMP “Annex 2" (TRS 957, 2010) that is largely aligned with ICH Q7 principles (www.who.int). As of
12 June 2026, ICH had 25 member organisations and 43 observers (Japan’s Ministry of Health, Labour and
Welfare).

Q7’s scope covers all stages of API production (see Table 1). It is structured into sections on personnel,
facilities, equipment, materials, production, packaging, storage, quality control, and quality systems. Q7 calls
for review and approval of batch records before release or distribution. Authentic batch Certificates of Analysis
should be issued on request (Section 11.40). Product quality reviews are periodic API reviews, normally
conducted and documented annually (Section 2.50) (FDA Q7). Validation is another emphasis; Q7 calls for
validating critical processes, equipment cleaning, and analytical methods (as echoed in the ICH Q9 and Q10
guality system concepts). Overall, Q7 reinforces the concept of building quality “in” rather than inspecting faults
“out” (www.pharmamanufacturing.com).

<table> <thead> <tr> <th>GMP Aspect</th><th>Q7 Provision</th><th>Key Requirement</th> </tr> </thead>
<tbody> <tr> <td>Quality Management System</td><td>Section 2 (ICH Q7)</td><td>Independent Quality
Control Unit (QC Unit) with authority to release/reject; regular management reviews; commitment to continual
improvement (e.g. Product Quality Reviews of each API) (assyro.com) (www.fda.gov).</td> </tr> <tr>
<td>Personnel & Training</td><td>Section 2 (3)</td><td>Adequate number of qualified staff with defined roles
and training; strict hygiene and health programs as needed to protect API purity (www.fda.gov).</td> </tr> <tr>
<td>Facilities & Equipment</td><td>Section 4-6</td><td>Design and maintenance to prevent contamination
and cross-mix-ups; clean and segregated areas for key processes; controlled utilities (e.g. water system);
properly calibrated and maintained equipment (www.fda.gov).</td> </tr> <tr> <td>Materials & Vendor
Control</td><td>Sections 4.1, 7, 9</td><td>Written specifications and testing for raw materials, intermediates,
packaging materials; formal approval and audit of suppliers; storage under defined conditions; procedures for
receipt and quarantine (www.fda.gov) (www.pharmamanufacturing.com).</td> </tr> <tr> <td>Production &
Process Control</td><td>Sections 8-10</td><td>Detailed manufacturing instructions (batch/formula records);
controls on each step (e.g. in-process sampling, bioburden limits); procedures to prevent cross-contamination;
validated equipment cleaning; environmental monitoring.” (www.pharmamanufacturing.com) (www.fda.gov)
</td> </tr> <tr> <td>Packaging & Labeling</td><td>Sections 9</td><td>Use of suitable, clean packaging
materials; controlled labeling with identity and safety information; traceable label issuance and reconciliation
(www.fda.gov).</td> </tr> <tr> <td>Storage & Distribution</td><td>Section 10</td><td>Storage conditions
must maintain API stability; documented distribution tracking; product assessment upon receipt (e.g. retesting
critical attributes) (www.fda.gov).</td> </tr> <tr> <td>Quality Control / Testing</td><td>Sections 11-12</td>
<td>Validated analytical methods; test each batch of API and critical materials; use of primary reference

Pharma & biotech Al consulting - Custom software - Data engineering Page 3 of 13


https://www.fda.gov/regulatory-information/search-fda-guidance-documents/q7a-good-manufacturing-practice-guidance-active-pharmaceutical-ingredients
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/q7a-good-manufacturing-practice-guidance-active-pharmaceutical-ingredients
https://www.who.int/publications/m/item/annex-2-trs-957#:~:text=TRS%20957%20,bulk%20drug%20substances
https://www.mhlw.go.jp/stf/newpage_73837.html
https://www.mhlw.go.jp/stf/newpage_73837.html
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/q7a-good-manufacturing-practice-guidance-active-pharmaceutical-ingredients
https://www.pharmamanufacturing.com/compliance/cgmps/article/11362126/pharmaceutical-contamination-and-heparin-lessons-from-heparin-pharmaceutical-manufacturing#:~:text=Avoiding%20future%20drug%20quality%20disasters,a%20Quality%20by%20Design%20approach
https://database.ich.org/sites/default/files/Q7_Guideline.pdf
https://assyro.com/blog/ich-q7-guidelines#:~:text=ICH%20Q7%20is%20the%20internationally,extraction%2C%20fermentation%2C%20and%20hybrid%20processes
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-q7a-good-manufacturing-practice-guidance-active-pharmaceutical-ingredients#:~:text=This%20document%20is%20intended%20to,or%20are%20represented%2C%20to%20possess
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-q7a-good-manufacturing-practice-guidance-active-pharmaceutical-ingredients#:~:text=match%20at%20L470%20There%20should,manufacture%20of%20intermediates%20and%20APIs
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-q7a-good-manufacturing-practice-guidance-active-pharmaceutical-ingredients#:~:text=There%20should%20be%20an%20adequate,manufacture%20of%20intermediates%20and%20APIs
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-q7a-good-manufacturing-practice-guidance-active-pharmaceutical-ingredients#:~:text=An%20API%20starting%20material%20is,one%20or%20more%20suppliers%20under
https://www.pharmamanufacturing.com/compliance/cgmps/article/11362126/pharmaceutical-contamination-and-heparin-lessons-from-heparin-pharmaceutical-manufacturing#:~:text=Avoiding%20future%20drug%20quality%20disasters,a%20Quality%20by%20Design%20approach
https://www.pharmamanufacturing.com/compliance/cgmps/article/11362126/pharmaceutical-contamination-and-heparin-lessons-from-heparin-pharmaceutical-manufacturing#:~:text=Avoiding%20future%20drug%20quality%20disasters,a%20Quality%20by%20Design%20approach
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-q7a-good-manufacturing-practice-guidance-active-pharmaceutical-ingredients#:~:text=There%20should%20be%20an%20adequate,manufacture%20of%20intermediates%20and%20APIs
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-q7a-good-manufacturing-practice-guidance-active-pharmaceutical-ingredients#:~:text=An%20API%20starting%20material%20is,one%20or%20more%20suppliers%20under
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-q7a-good-manufacturing-practice-guidance-active-pharmaceutical-ingredients#:~:text=This%20document%20is%20intended%20to,or%20are%20represented%2C%20to%20possess

IntuitionLabs

standards; stability test program for APls; retention samples and traceability (www.fda.gov) (assyro.com).</td>
</tr> <tr> <td>Change Control & Deviations</td><td>Section 13 (change control) (FDA Q7)</td><td>Formal
evaluation of any process/equipment changes; thorough investigation of deviations, out-of-specification
results, and implemented corrective actions (CAPA) before release (www.fda.gov).</td> </tr> <tr>
<td>Complaints & Recalls</td><td>Sections 15-17</td><td>Documented system for handling complaints
related to APIs; established recall procedures involving quality unit; communication with customers and
regulators as needed (www.fda.gov).</td> </tr> <tr> <td>Contract Manufacturing</td><td>Section 16 (ICH Q7)
</td><td>Written agreements defining roles and responsibilities; oversight of contract sites (audits, data
access by regulators); requirement that contract manufacturers adhere to Q7 or equivalent GMP
(www.raps.org) (www.fda.gov).</td> </tr> <tr> <td>Validation</td><td>Section 12, 14</td><td>Formal process
validation for commercial production runs; validation of analytical procedures; equipment qualification; cleaning
validation to prevent carry-over (www.fda.gov) (assyro.com).</td> </tr> </tbody> </table>

Evolution and Regulatory Perspectives

Origins of ICH Q7 and Global Adoption

The ICH itself was formed in the mid-1990s to harmonize technical requirements for pharmaceuticals among
the US, EU, and Japan. Q7 was its contribution for API GMP, reflecting decades of combined regulatory and
industry experience. Q7 reached Step 4 of the ICH process on 10 November 2000 and was recommended for
adoption by the ICH regulatory parties (ICH Q7). Through ICH, Q7 became the de facto global standard: as
a recent commentary notes, Q7 is “accepted by the FDA, EMA, and other regulatory authorities worldwide”
and “sets minimum requirements for quality management systems, production controls, documentation, and
validation throughout the API manufacturing process” (assyro.com).

Regulatory agencies have since built on Q7 in region-specific ways. In the US, the FDA's August 2001
Guidance for Industry, Q7A Good Manufacturing Practice Guidance for Active Pharmaceutical
Ingredients (FDA Q7A) implements ICH Q7 principles, and the FDA has periodically issued supplements (e.g.
a finalized Questions & Answers guidance in 2018) to clarify expectations. In the EU, Q7’s content was
incorporated into Volume 4 of EudralLex (the GMP Guide) Part Il (active substances). The EMA has published
Q&As to address practical points (for instance, guidance on Qualified Person declarations regarding third-party
API audits (www.gmp-journal.com)). Other regions have adopted similar frameworks: the WHO’s 2010 TRS
957 Annex 2 provides guidelines for APIs that align closely with Q7, and many national pharmacopeias (e.g.
USP, JP) update monographs in accordance with Q7 principles.

Current Expectations and Enforcement Trends

In recent years, regulators have intensified oversight of APl manufacturers globally. For example, the FDA
announced in 2023 that it will conduct unannounced inspections at manufacturing plants overseas, including
API facilities in India and China, highlighting heightened attention to supply-chain integrity. It also strictly
enforces data integrity and quality unit requirements.
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Similarly, the European régime continues to refine GMP guidance for APIs. EMA’s April 2025 GMP Q&A
clarification states that the QP has ultimate responsibility for ensuring proper evaluation of third-party audit
reports. A written final assessment should summarize the evaluation and be available to authorities on request
(EMA GMP Q&A). In parallel, the EU and US Mutual Recognition Agreement (MRA) has evolved to allow EU
regulators to rely on FDA inspection results (even those conducted abroad) from late 2025 (www.gmp-
journal.com). These regulatory developments increase the onus on manufacturers to maintain globally
acceptable Q7-level standards, as failures will be scrutinized by multiple agencies.

API Quality and Supply-Chain Security

The importance of API quality is underscored by its direct link to patient safety and drug availability. The FDA's
2023 drug shortages report observed that “the majority of drug shortages have historically been linked to
quality and Good Manufacturing Practice (GMP) issues” (resources.pharmalinkage.com). Although
pandemic-driven demand spikes skewed recent figures, the fundamental lesson remains: lapses in APl GMP
(e.g. contamination, cross-contamination, or lack of process control) often precipitate market withdrawals and
recalls, triggering shortages. Consequently, industry is increasingly adopting preventive measures (such as
Quality by Design, enhanced analytics, and risk-based supplier approvals) consistent with Q7’s philosophy.

To further reduce risks, FDA's current Quality Management Maturity (QMM) program encourages
manufacturers to implement quality practices beyond basic GMP compliance (resources.pharmalinkage.com).
This includes proactive quality culture, predictive analytics for process deviations, and coordinated CAPA
systems — concepts that dovetail with ICH Q10 (pharmaceutical quality system) but push firms to surpass
minimum Q7 requirements. Such initiatives demonstrate that regulators view Q7 as the foundation, upon
which higher tiers of quality excellence are built.

Detailed Requirements of ICH Q7

Quality Management and Quality Unit

At the heart of Q7 is a requirement for a sound Quality Management System (QMS). Companies must
document a quality manual and organizational chart, define principal policies (e.g. on record retention, supplier
gualification, product quality reviews), and engage top management in periodic quality assessments. Critically,
an independent Quality Unit (or Units) must oversee all GMP decisions: it has the authority to approve or reject
intermediates and APIs, evaluate deviations, and manage stability programs. Q7 parallels finished-product
GMP by mandating regular Product Quality Reviews of each API, where the Quality Unit reviews all batches,
deviations, and changes over time. These reviews are intended to detect trends (e.g. drift in purity) and feed
back into continuous improvement.

Under Q7, the quality unit releases APIs for distribution (FDA Q7). In the EU, QP certification concerns finished
medicinal-product batches and compliance with GMP and the marketing authorisation (Annex 16). The QP
declaration concerning active substances addresses whether their manufacture complies with GMP (EMA
GMP Q&A).
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Personnel, Training, and Hygiene

Q7’s Section 2 stipulates that there shall be “an adequate number of personnel qualified by appropriate
education, training, and/or experience” to properly manufacture APIs (www.fda.gov). The responsibilities of all
such personnel must be clearly written and include key tasks (e.g. releasing materials, operating critical
equipment). Training is mandatory for current tasks and whenever procedures or equipment change. In
practical terms, this means routine GMP training and specialized training on chemical hazards, containment,
and data recording.

Closely related are personnel hygiene measures. Q7 demands practices to avoid contamination (such as
gowning, clean-room protocols, restricted movement between areas, and exclusion of ill or unhealthy
individuals from production) (www.fda.gov). For example, all operators in manufacturing areas should wear
“clean clothing suitable for the manufacturing activity” and shower/change appropriately (www.fda.gov). These
rules reduce the risk that particulate or microbial contaminants are introduced into the product, which is
especially critical for sterile or sensitive APIs.

Facilities, Equipment, and Utilities

Buildings, equipment and utilities should be designed and maintained to prevent contamination and mix-ups.
Material and personnel flow should serve that objective; Q7 does not prescribe a universal one-way layout.
Ventilation, air filtration and exhaust systems should be provided where appropriate (FDA Q7).

Equipment must be located and designed to avoid mix-ups (properly labeled) and must be easily cleaned to
prevent residues (www.fda.gov). All critical equipment is subject to installation qualification (IQ), operational
gualification (OQ), and performance qualification (PQ), though Q7 stops short of a fixed template; it simply
states validation should be conducted “when such batches are produced for commercial use” (www.fda.gov).
Utilities that could affect quality (such as process water systems, chillers, steam generation) must be controlled
and monitored. Calibration and maintenance programs ensure that scales, reaction vessels, and lab
instruments remain within tolerance. In effect, Q7 expects the same level of RPM (running preventive
maintenance) that finished-product plants do.

Materials, Intermediates, and Starting Materials

One of Q7’s novel features (at its inception) was the formalization of “API starting materials” — the
designated inputs to the API process. Q7 defines an API starting material as “a raw material, an intermediate,
or an API that is used in the production of an API and that is incorporated as a significant structural fragment
into the structure of the API” (www.fda.gov). Q7 requires manufacturers to document where in the process
they designate this starting point, and to justify it scientifically (www.fda.gov).

Material controls should follow Q7 Sections 7.30—7.32: batch identity testing is generally expected, other
testing may rely on a supplier’'s CoA under a supplier-evaluation system, and the specified exemptions require
documented justification (FDA Q7). Approved suppliers of starting materials are usually audited or qualified,;
certificates of analysis (CoAs) from suppliers are verified against independent testing. Once a material enters a
process, it must be protected (quarantined until accepted, stored appropriately) and tracked by batch number.
Some of these concepts parallel finished-product GMP (such as the need for CoAs and validating analytical
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methods), but Q7 also lays out unique expectations for multi-step API synthesis. For example, Table 1 in Q7
(not reproduced here) gives generic schema for where in a multistep synthesis the starting material is typically
introduced, guiding companies in process design.

Production, Process Control, and Validation

ICH Q7 requires that each step of production be controlled and documented. Process instructions should
include details on equipment set-up, batch size, reaction conditions (temperatures, pH, agitation rates, etc.),
and in-process checks. The responsible person must follow these instructions exactly, with any deviations
formally recorded and investigated. Key process parameters (yield, temperature profiles, impurities) are
monitored with samples. The objective is to ensure consistency from batch to batch. Q7 explicitly states that
critical changes to the process (even if on pilot scale) require review and often re-validation before full-scale
commercial release (www.fda.gov).

Validation is the formal proof that the process does what it purports. Q7 Section 12 calls for process validation
of commercial API batches. In practice, this often means at least three consecutive successful runs under
worst-case conditions. Equipment used in those processes (e.g. reactors, centrifuges) must be validated
(IQ/0Q/PQ). Cleaning validation is also expected — especially for potent APIs — to ensure residues do not carry
over. Analytical methods for release testing require validation for accuracy, precision, etc., ensuring reliable
test results (ICH Q2(R2) addresses analytical procedure validation; ICH Q3A(R2) addresses impurities in new
drug substances for registration applications). Q7’s stress on end-to-end validation reflects the pharmaceutical
industry’s move toward Quality by Design: by understanding and verifying processes, manufacturers align with
Q7’s goal of predictable quality output.

Packaging, Storage, and Distribution

Once APIs are synthesized, Q7 addresses how they are packaged, labeled, and stored. Approved packaging
materials (bottles, bags, labels) are tested to ensure compatibility and cleanliness. During packaging and
labeling, strict controls prevent mix-ups: e.g., only one product is handled in an area, label reconciliation is
performed, and written procedures guide the process. All containers are clearly identified as to content,
guantity, and batch number. Under Q7 Section 11.40, authentic Certificates of Analysis should be issued for
each batch of intermediate or API on request (FDA Q7).

API storage facilities must maintain conditions (temperature, humidity) per specifications. Expiry dating or
retest dating is applied based on stability data (Q7 Section 11.6), and records must track batch numbers
through to customer shipments. During distribution, the chain of custody should be documented (e.g. shipment
logs), with measures to prevent damage or deterioration. If a return or recall is needed, procedures must exist
to handle, document, and evaluate returned APIs (www.fda.gov). These requirements, while administratively
heavy, are critical: even foreign-labeled API going to a contract manufacturer must be traceable to its origin,
tying back to Q7's emphasis on overall integrity.

Laboratory Controls and Data Integrity

Quality control laboratories play a central role in API GMP. Q7 calls for adequate laboratory facilities and
permits contract laboratories operating under its GMP provisions. Analytical methods should be validated
unless included in a relevant pharmacopoeia or other recognized standard reference; suitability must still be
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verified under actual conditions of use and documented (FDA Q7). Reference standards (primary, secondary)
must be prepared and strictly managed. Environmental monitoring (e.g. particulate levels in the lab, cleaning of
bench surfaces) is also expected where needed to ensure analytical data integrity.

A fundamental underpinning of QC controls is data integrity, which has become an explicit focus in recent
regulatory scrutiny. The acronym ALCOA (Attributable, Legible, Contemporaneous, Original, Accurate) — often
expanded to ALCOA+ —is a core compliance concept. Regulatory and industry experts emphasize that data
systems (such as chromatography software or manufacturing execution systems) should be inherently
designed to enforce ALCOA+ principles (www.pharmamanufacturing.com). In other words, Q7’s lab
requirements implicitly demand robust data integrity: analyses must be reliably traceable to a specific
instrument, operator, date/time, with protected audit trails. The FDA and EMA frequently flag data integrity
lapses (e.g. missing records, overwritten data) as GMP violations. Thus, companies implement electronic
batch records, secured databases, and extensive SOPs to meet the spirit of Q7’s documentation expectations.

Change Control and Deviation Handling

ICH Q7 (via associated regulatory practice) requires a formal change management system. Any proposed
changes to materials, methods, equipment, or process parameters must be evaluated for impact on quality.
Such changes should be documented in a Change Control procedure, and significant changes evaluated
through scientific (e.g. re-validation, bridging studies) or regulatory pathways as needed. Similarly, all
deviations from approved procedures (including any out-of-specification (OOS) test result) must be promptly
investigated with root-cause analysis and corrective actions. Documentation for set aside batches pending
investigation is required. While Q7 does not detail a perfect CAPA workflow, it aligns with ICH Q10’s principles:
quality risk management tools like FMEA or data trending are commonly used to prioritize and justify
necessary changes under Q7.

Audits, Self-Inspection, and Continuous Improvement

A theme running through Q7 is continuous compliance validation. Facilities should conduct regular self-
inspections (internal audits) of the GMP system, covering the full Q7 scope. Q7 recommends regular internal
audits in accordance with an approved schedule (FDA Q7). Findings should feed into management reviews
and corrective action plans. External audits of major suppliers and contract manufacturers are similarly
implied. Indeed, given the globalization of API supply, many companies insist their API contractors undergo at
least annual audits for Q7 conformance.

The principle of ongoing improvement is further embodied in product quality reviews: Q7 recommends regular
API quality reviews to verify process consistency, normally conducted and documented annually (FDA Q7). If a
drift or recurring issue is seen (for example, impurity levels creeping up), they must investigate and document
actions. In practice, this ensures that Q7 compliance is not a one-time box-check but a living process.

Contract Manufacturing and Supply Chains

Recognizing that many APIs are produced by specialized suppliers or contract organizations, Q7 includes
special provisions. Section 16.12 recommends a written and approved contract or formal agreement defining
each party’s GMP responsibilities and quality measures (ICH Q7). These agreements must cover GMP
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obligations, quality responsibility (typically the original manufacturer retains final QA oversight), and access for
regulatory inspections. All contract facilities are expected to comply with Q7-equivalent GMP; the primary
manufacturer may rely on supplier audits, but cannot outsource ultimate accountability.

When active ingredients or intermediates cross borders, documentation (including Country of Origin, Master
Batch Records, CoAs) becomes crucial. ICH Q7 notes that wherever intermediates or APIs are repackaged,
relabeled, or traded by agents, brokers or distributors, full traceability of the origin manufacturer’s identity and
batch data must be maintained. In recent practice, some firms require direct shipments only and mandate that
the contract API plants implement every clause of Q7 exactly, to avoid any dilution of quality control.

Data and Analysis

API Market Scale. The scale and fragmentation of API production complicate compliance. Grand View
Research reported the global API market at USD 255.0 billion in 2024, growing to an estimated USD 359.5
billion by 2030 (CAGR ~5.8%) (www.grandviewresearch.com). This massive industry involves thousands of
producers, many in India, China, and other countries. For context, industry analysts note that Asian producers
dominate the generic APl market, a trend noted in EU studies on supply security (www.gmp-compliance.org).
Even a single quality failure at a major API site can disrupt multiple drug products worldwide.

Inspection Observations. While comprehensive statistics on GMP violations are not always public by
category, regulators routinely compile citations for API facilities. FDA's publicly available “483 and warning
letter” summaries show recurrent themes: (i) poor documentation, (i) failure to investigate out-of-spec results,
(iii) inadequate laboratory controls, and (iv) insufficient sanitation or contamination controls. Though not all
GMP data is neatly tabulated for API, the FDA's Drug Shortages report highlights that quality-related
manufacturing issues have historically underpinned most supply disruptions (resources.pharmalinkage.com).
This aligns with the industry adage: “If you cannot measure it, you cannot improve it" — making strict
adherence to validated tests and record-keeping (core to Q7) a best practice as well as a requirement.

Digital Compliance Trends. Regulators and industry are also using data analytics to spot quality trends.
Modern "Pharma 4.0" factories incorporate automated quality systems (MES, LIMS, DCS) that enforce data
integrity and facilitate real-time monitoring. As one recent industry analysis notes, selecting control systems
built around ALCOA+ principles is “a critical step toward ensuring data integrity practices, which will also
promote safe and efficient production” (www.pharmamanufacturing.com). In practice, this means that bold
moves like paperless batch records and automated alarm thresholds are increasingly seen as components of
APl GMP compliance, consistent with Q7’s underlying aim of robust quality control.

Future Regulatory Direction. The ICH environment continues to evolve. Although no major revision of Q7 is
imminent, associated guidelines like ICH Q9 (Risk Management) and Q10 (Pharma Quality System) are being
clarified and implemented. The revised EU GMP Annex 1 for sterile medicinal products was published on 25
August 2022 and came into operation on 25 August 2023, except for point 8.123, which came into operation on
25 August 2024 (European Commission). The pandemic experience has also accelerated regulatory
acceptance of remote assessments; the FDA has finalized guidance on remote drug facility assessments,
indicating how inspections (and thus Q7 compliance checks) can be more data-driven and collaborative. We
are also seeing governmental reports advocating supply-chain resilience (the EU’s Critical Medicines Act
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proposal, US reliance on data transparency (resources.pharmalinkage.com)). All these point to a future where

demonstrating Q7 compliance may involve richer data sharing (e.g. electronic batch records, manufacturing

process sensors) and greater regulatory alignment.

Case Studies and Examples

FDA Drug Shortages Report (2023). The FDA's report to Congress recorded 55 new shortages
identified by CDER and CBER during 2023 and 98 ongoing CDER- and CBER-tracked shortages as of
31 December 2023 (FDA report). The report specifically highlights programs like Quality Management
Maturity (QMM), saying such initiatives “encourage manufacturers...to implement quality
management practices that go beyond current GMP” (resources.pharmalinkage.com). This
represents a concrete regulatory push: Q7 (cGMP) is necessary but not necessarily seen as sufficient to
guarantee supply and quality reliability. Stakeholders interpreting this should ensure their Q7 compliance
is integrated into broader quality culture initiatives.

Implications and Future Directions

Compl

iance with ICH Q7 is no longer a static checkbox exercise; it is a dynamic process vital to public health.

Several implications emerge:

1.

Pharma & bi

Holistic Quality Systems: Firms should treat Q7 as part of a converged quality system (aligned with
ICH Q9/Q10). This means actively applying risk management and data analytics to APl manufacture.
For example, trend analysis of impurity profiles and manufacturing data should be routine. The Product
Quality Review should go beyond regulatory formality to drive continuous improvement.

. Supply-Chain Transparency: Q7 GMP applies from introduction of the defined API starting material; it

does not impose a blanket upstream GMP obligation (FDA Q7). The EU’s move to accept FDA overseas
inspections and the FDA's QMM reflect global efforts to harmonize how agencies trust each other’s
inspections — firms should anticipate such convergence by harmonizing internal audits and information
systems.

. Technological Enablers: Adoption of digital systems will become practically necessary to demonstrate

compliance. Electronic quality management systems, automated sampling and testing, and blockchain-
based traceability have been piloted in the industry. Regulators will likely view these favorably insofar as
they strengthen ALCOA+ compliance and real-time oversight. Q7 itself may eventually be updated
(through Q&As or annexes) to explicitly acknowledge validated digital records and remote monitoring as
part of GMP.

. Scope Boundaries: Q7 excludes gene therapy APIs; firms should use the applicable product-specific

GMP framework rather than extrapolate Q7 to those products (FDA Q7).

. Regulatory Evolution: The core Q7 guideline has not been revised since 2000, but regulators continue

to issue guidance documents and Q&As that refine its interpretation. For example, the FDA's recent
emphasis on internal audits and data integrity (ALCOA), and the EMA’s focus on auditing (including third
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parties), all influence how Q7 is applied. It is crucial for companies to monitor both ICH updates and
related guidances (e.g. FDA's draft and finalized GMP guides) to align practice with current
expectations.

Conclusion

ICH Q7 remains the foundational reference for GMP in API manufacturing worldwide. Its comprehensive
coverage—from personnel and facilities to documentation and validation—reflects an understanding that high-
quality APIs are the bedrock of safe medicines. This report has explored ICH Q7’s development, requirements,
and implementation across regulators and industries.

Yet Q7 is more than a checklist of regulatory demands; it embodies a quality culture. Active engagement of the
Quality Unit, rigorous supplier oversight, validated processes, and data integrity all contribute to trustworthy
production. In the future, APl manufacturers will need to augment Q7 compliance with dynamic quality
strategies — leveraging data, fostering global regulatory collaboration, and embracing innovation in process
control. Ultimately, an unwavering commitment to Q7’s spirit of quality will safeguard patient health and support
a resilient pharmaceutical industry.

References: All assertions above are supported by regulatory guidelines (FDA, EMA, WHO documents) and
industry analyses (www.fda.gov) (www.ema.europa.eu) (assyro.com) (www.pharmamanufacturing.com)
(www.sterlingpharmasolutions.com) (www.raps.org) (resources.pharmalinkage.com)
(www.grandviewresearch.com) (www.pharmamanufacturing.com) (www.who.int), as indicated by inline
citations. Each source (guidance, report, or expert commentary) provides the factual basis for the statements
made.
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IntuitionLabs is an Al consulting, custom software development and data engineering firm serving
pharmaceutical, biotechnology, medical-device and other life-science organizations. We work with clinical,
regulatory, medical-affairs, commercial, quality and IT teams to connect technology decisions with the work
people need to accomplish.

Al consulting and adoption

Our Al enablement services cover readiness assessments, use-case selection, governance and policies, team
workshops, adoption measurement and ongoing advisory support. We help organizations structure the
information layer behind Al: source material, context, permissions and maintained knowledge that make
generated answers useful and reviewable. Private LLM inference and hosted Al options support teams
evaluating how to operate Al with appropriate control over their data and infrastructure.

Software, data and life-science workflows

IntuitionLabs develops custom software for pharma and biotech, integrates enterprise systems, and builds
data engineering and business intelligence solutions. Areas of focus include Al agents, regulatory research,
medical writing, medical affairs, CMC information, competitive intelligence and clinical-document workflows.
Our eTMF intelligence work includes cross-system reconciliation and inspection-readiness support.

Enterprise platforms and regulated delivery

We provide Veeva services, application support, managed services, integrations and custom applications,
alongside enterprise content work involving platforms such as Egnyte. For regulated workflows, our services
include GxP enablement, computer-system validation and software development addressing 21 CFR Part 11
requirements. The applicable controls, validation responsibilities and acceptance criteria are defined for each
engagement.

Work with IntuitionLabs

Explore Al enablement, pharma and biotech software development, data engineering and Bl, and Veeva
services. Contact IntuitionLabs to discuss your workflow, information sources and implementation needs.

IntuitionLabs publishes educational research to help life-science teams make informed technology decisions.
Coverage of a product or organization does not imply a client relationship, endorsement or partnership.

Website: https://intuitionlabs.ali

This article is educational. Verify consequential medical, legal, financial, regulatory and technical decisions with appropriate professionals and the
cited primary sources. Company services are described separately from the article's research findings.
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