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Presentation Outlines

� Why are the raw material / supplier 
qualifications getting more concerns
� What are the regulatory requirements available

� How are we currently qualifying raw materials
� What are the challenges and questions
� What is the need for a guideline from FDA or 
USP
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The concerns for raw material / supplier 
qualifications have been amplified by: 

Recent Material Supply Issues
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Glycerin – Contaminated and/or 
adulterated with Diethylene glycol
• 109 children died in Nigeria in 1990, after taking DEG 
tinted medicine
• Dozens of children in Haiti died a decade ago after 
taking DEG contaminated medicine for fevers 
• 365 people were killed in Panama in 2006 from 
toothpaste containing DEG used as glycerin in a 
government factory 
• “84 Children Are Killed by Medicine in Nigeria” (The 
New York Times, February 6, 2009) taking My Pikin
Baby Teething Mixture for teething pain contained 
diethylene glycol
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Heparin - Contaminated and/or 
adulterated with Oversulfated
Chondroitin Sulfate (OSCS)

• In March 2008, major recall of heparin were 
announced by the FDA due to contamination of 
the raw heparin stock imported from China.
• According to the FDA, the contaminated heparin 
killed 81 people in the United States. 
• In November 2008, the FDA seized eleven lots of 
heparin from Celsus Laboratories Inc. 
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Melamine Contaminations / 
Adulteration in Pet Food and Milk 
Products

• In 2007, more than 8,000 deaths of cats and 
dogs that may be linked to melamine-tainted food 
• In 2008, melamine-tainted milk products have 
poisoned more than 53,000 children in China, 
Macao, Hong Kong, and Taiwan, and are 
responsible for at least 3 (actual number: 
unknown) deaths by Oct. 2, 2008
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Regulatory Requirements 
Available for Materials 

Qualifications
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Code of Federal Regulations (CFR)

21 CFR 210 & 211: cGMP for Finished Pharmaceuticals
Subpart E – Control of Components and Drug Product Containers 

and Closures

§211.80 – §211.94

Emphasized on procedures for:
The receipt, identification, storage, handling, 
sampling, testing, and approval or rejection

No mention on the Evaluation or Qualification
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Food and Drug Administration (FDA)

Guidance for Industry - Quality Systems Approach to Pharmaceutical CGMP 
Regulations, Sept. 2006
FDA’s current thinking on 21CFR 210 and 211 recommends:

IV. THE QUALITY SYSTEMS MODEL 
C. Manufacturing
2. Examine Inputs  (any materials into a final product)

A robust quality system will ensure that all inputs 
to the manufacturing process are reliable because 
quality controls will have been established for the receipt, 
production, storage, and use of all inputs
The quality systems approach also calls for periodic 
auditing of suppliers based on risk assessment.
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Food and Drug Administration (FDA) (Cont.)

FDA API Process Inspection – Compliance Program Guid ance 
Manual. Feb. 12, 2008

PART I - BACKGROUND General:
No distinction is made between an API and a finished pharmaceutical 
in the Act and the failure of either to comply with CGMP constitutes a 
violation of the Act.
FDA has long recognized that the CGMP requirements in the good 
manufacturing practice regulations for finished pharmaceuticals (21 
CFR Parts 210 and 211) are valid and applicable in concept to Active 
Pharmaceutical Ingredient (API) manufacturing.

PART II - IMPLEMENTATION Program Management Instructions:
3. Materials System includes measures and activities to control 
starting materials, intermediates, and containers.
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International Conference of Harmonization 
(ICH)

Q7   GMP for Active Pharmaceutical Ingredients

In addition to the similar requirement as in 21CFR 211, the following says: 

7. MATERIALS MANAGEMENT 
7.1 General Controls 

7.11 Manufacturers of intermediates and/or APIs should have
a system for evaluating the suppliers of critical materials. 

7.31 Supplier approval should include an evaluation that 
provides adequate evidence (e.g., past quality history) that the
manufacturer can consistently provide material meeting 
specifications. Full analyses should be conducted on at 
least three batches before reducing in-house testing.
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International Conference of 
Harmonization (ICH)  (Cont.)

Q9 QUALITY RISK MANAGEMENT

Annex II: Potential Applications for Quality Risk Management
II.5 Quality Risk Management as Part of Materials Management 

Assessment and evaluation of suppliers and contract manufacturers

To provide a comprehensive evaluation of 
suppliers and contract manufacturers (e.g., 
auditing, supplier quality agreements).
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International Conference of 
Harmonization (ICH)  (Cont.)

Q10 PHARMACEUTICAL QUALITY SYSTEM

2.7 Management of Outsourced Activities and Purchased Materials

The pharmaceutical company is ultimately responsible to 
ensure processes are in place to assure the control of 
outsourced activities and quality of purchased 
materials.

(a) Assessing prior to outsourcing operations or selecting 
material suppliers, the suitability and competence of the 
other party to carry out the activity or provide the 
material using a defined supply chain (e.g., audits, 
material evaluations, qualification);

(d) Monitoring incoming ingredients and materials to 
ensure they are from approved sources using the 
agreed supply chain.
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International Organization for 
Standardization (ISO)

ISO 9001:2008

Section 7.4 purchasing
7.4.1 Purchasing process
The organization shall ensure that purchased product 
conforms to specified purchase requirements……
The organization shall evaluate and select suppliers
based on their ability to supply product in accordance 
with the organization’s requirements. Criteria for 
selection, evaluation and re-evaluation shall be 
established.  Records of the results of evaluations and 
any necessary actions arising from the evaluation shall 
be maintained.
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Summary of Regulatory requirements

Combining the requirements from different regulatory bodies, 
it is summarized as:
• System
• Procedures
• Evaluations (or qualification)
• Record (Document)
• Auditing
• Monitoring
• Ultimately responsible-Pharmaceutical Company

No guidelines provided for how to realize these.
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Representative Drug Products
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Critical Parts (Inputs) of a Drug Product

� Active Pharmaceutical Ingredients (APIs)

� Excipients
� Drug product containers

� Container closures (e.g.: ports, stopper, cap) 
� Labeling (e.g.: inks, adhesives, label matrix)

To ensure the quality and safety of a drug product, all these 
parts/materials and their suppliers should be qualified prior to use.
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How We Are Currently Qualifying Raw 
Materials and Their Suppliers

• System – Top management involvement, Treated it as a 
project (stand alone or a part of a large project), Dedicated 
team (Purchasing, Pharm D or Engineering R&D, QA/QC, 
RA, RC, Manufacturing) 

• Procedures – SOPs and SPECs
• Evaluations (or qualification) – See following 

Discussions
• Record (Document) – Follow Change Control Request 

(CCR) or a Project, Protocols, Reports, and associated 
Documents

• Auditing – RC Assessment and Auditing Schedule
• Monitoring – QC routine testing Program
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Evaluations (or qualification) of Raw Materials – A 
Lengthy and Tedious Process

• Supplier Selection (e.g.: cGMP, DMF, Audit History, Financial Stability) with a 
paper survey

• Request Technical Information (Package)
• Suppliers’ audit
• Specification Agreement and Purchasing Contract with supplier
• Qualification Master Plan (one material or a Group) with strategy, scope, 

responsibility, documentation, and others (e.g.: Risk assessment)
• Qualification Protocol for testing specifications and testing schemes
• Execution of testing (both chemical and microbiological) on 3 Batches
• Qualification Report with testing conclusion
• Document updates (BOMs, SPECs, and …)
• Produce and test Stability Batch(es) for FDA submission
• Obtain FDA’s approval and final document update (approved vendor list, Part

number copnversion, Closure of CCR and  …)
• Implement in Drug Product production 
This qualification process can be applied to all “inputs” with different testing 

strategies
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Importance of Suppliers’ Audit

• Regulatory Requirement

• Assessment of cGMP status of the suppliers
• As early as possible during the process of 

qualification
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APIs and Excipient Qualification Technical 
Package from Supplier

• Chemical Name and Part Number
• CAS number 
• Chemical Formula
• Molecular Weight
• Chemical Structure
• Spectra (NMR, IR, UV, MS)
• Corporate Address
• Manufacturing Site Address
• Manufacturing Process (including flow chart)
• Material Handling flow chart (Supply Chain Mangament)
• Specifications
• Test Methods for all items in specifications
• Chromatographic profiles for impurities
• Stability Tables (ambient and/or accelerated)
• DMF number
• Statement or certification on Residual Solvents control, absence of TSE (transmissible 

spongiform encephalopaties) and BSE (Bovine spongiform encephalopaties) and maybe 
Melamine(<2.5 ppm for 27 at-risk components, Aug. 7, 2009)  

All information should be supplied on official comp any letterhead
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APIs and Excipient Qualification Testing

• Follow USP Monographs if available
• Internal tighter Specs may be required from the supplier for 

test variations and finished product SPEC needs (e.g.: pH, 
moisture, Al, and impurities)

• Follow other Compendial (EP, JP or others) monographs 
with assessments if UPS monograph is not available

• Suppliers’ CoAs may be used with assessments if no 
compendial monographs are available

• Additional tests may be required or added for the need of 
finished drug products (e.g.: Al, Heavy metals…)
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Containers, Closures, and Inks Materials 
Qualification

• Request/obtain the formulation/compositions information 
from the supplier

• Assess the toxicity and check 21 CFR 174-186 for indirect 
food additives lists 

• Follow the FDA’s Guidance for Industry – Container 
Closure Systems for Packaging Human Drugs and 
Biologics, May 1999: “Packaging components should be 
constructed of materials that will not leach harmful or 
undesirable amounts of substances ……” and conduct a 
thorough Extractables/Leachables Studies
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Containers, Closures, and Inks Materials 
Qualification (Cont.)

• Follow USP <1136> Packaging – Unit of Use, 
<660> Containers Glass, <661> Containers –
Plastics, <381> Elastomeric Closures for 
Injections, <87> Biological Reactivity Tests, In 
Vitro, <88> Biological Reactivity Tests, In Vivo

• Additional tests may be required or added for the 
need of finished drug products
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A Systematic Approach for E/L

• Obtain as much E/L information as possible from the 
suppliers

• Conduct Extractable studies to understand and confirm the 
potential extractables or marker compound 

• Assess the toxicity of the extractables and set the safety 
limit in the specific drug product 

• Develop analytical methods for the extractables at the 
safety level with drug product dose information

• Monitor the leachables using validated method for 
registration stability study 
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Sodium Lactate Qualification (Lessons Learned)

• Supplier identified

• Technical information obtained
• Submission strategy assessed

• Material qualification tests completed and all 
results passed the pre-set specification

• Supplier failed our RC’s audit

Disqualified !!!
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Extractables/Leachable Testing for a Plastic 
container materials with SPE

Report Method Name Stacked Summary_HLProject Name LCT_Validation08
User Name Thomas Nguyen (nguyth57) Current Date 11/4/2009 Current Time 3:37:52 PM
Software Empower Software
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SampleName Mix Std2 (4/16ppm) in THF; Vial 5; Injection 1; Date Acquired 9/17/2009 5:09:25 AM; Channel Name Wvln Ch1

A
U

0.000

0.005

0.010

0.015

0.020

Minutes

5.00 10.00 15.00 20.00 25.00 30.00 35.00

�����������

��������������������

�����������������  ���������������!�� �

��������	
��
�����������

SampleName 123C 323A Glass CONTRL 25C; Vial 8; Injection 1; Date Acquired 9/17/2009 10:38:40 AM; Channel Name Wvln 
Ch1
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SampleName 123C 331A Bagw/Prnt 25C R3 #170; Vial 13; Injection 1; Date Acquired 9/17/2009 3:20:57 PM; Channel Name 
Wvln Ch1
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Top down: Std, Glass Control and Sample from Plasti c container

Metilox Acid; Irganox 1010; Ethanox 330; Irganox 1076
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Accelerated Screening for Al in Glass Bottle for 
Suppliers Selection,  � 25 ppb (5 N HNO 3 at 60C)

Aluminum Experiment - Glass A and Glass B
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Challenges for Raw Materials Qualifications

• Lack of sufficient guidelines
• Costly Process
• Un-intentional and/or intentional contamination (EMA-

Economically Motivated Adulteration)
• Confidentiality consideration for information sharing
• Globalization of distribution
• Limited ability of auditing (time, language barriers and 

potential selective exposures)
• Regional political environment: an open (information 

sharing and monitoring) or a closed (cultivates a soil for 
greediness) society
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Efforts from Some Organizations

• United State Pharmacopeia (USP) – The 
Standard of Quality

• Rx-360 - An International Pharmaceutical 
Supply Chain Consortium being developed by 
volunteers from the Pharmaceutical and Biotech 
industry which includes their suppliers: Adopting 
Standards and Best Practices; Technology 
Development; Monitoring; and Shared Supplier 
Audits
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Efforts from Some Organizations (Cont.)

• International Pharmaceutical Excipients Council 
(IPEC)- the global association of manufacturers and 
users of pharmaceutical excipients in finished drug 
dosage forms and nutritional supplements. IPEC-
Americas issued “Phase One Guideline – The 
Excipient Manufactuer’s Process, for Qualification of 
Excipients for Use in Pharmaceuticals” in 2007 and a 
Excipient Pedigree position paper as a guide for 
determining, documenting, and verifying the 
complete supply chain history of an excipient
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More Questions than Answers

• Should there be any different requirements for APIs and 
Excipients? 

• Do the excipients have less strict requirement for 
qualification since DMF is not legally required for 
excipients?

• How far the materials qualifications and suppliers audit 
should go?

• Should we request the container/closure 
extractables/leachables information from API and 
excipient suppliers? 



33

Conclusions

• Qualification of raw materials and their suppliers is 
critical for Pharmaceutical Industry.

• Some regulatory requirements and guideline exist, 
but not sufficient

• We are in need to have a guideline with a 
consistent approach for raw material qualification 
throughout the industry, even we are diligently 
doing our best to qualify the raw materials to 
ensure the safety 
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