
The two greatest risks in pharma-
ceutical and biotechnology supply 
chains are the risk of product becom-
ing adulterated during transport 
and the risk of non-compliance with 
federal regulations, guidelines and 
standards. 

Two organizations that carry 
significant regulatory weight are the 
combined forces of the US Food and 
Drug Administration (FDA) and the 
International Conference on Harmon-
isation of Technical Requirements 
for Registration of Pharmaceuticals 
for Human Use (ICH). Whereas the 
jurisdiction of the FDA is primarily 
in the United States and Puerto Rico, 
the ICH is an international entity 
that involves the US, Japan and the 
European Union. 

In this article we look at the FDA 
regulations and ICH guidelines that 
address supply chain management 
for temperature-controlled pharma-
ceutical and biotechnical products, 
including:
•	 ICH Guidance for Industry Q1A(R2) 

Stability Testing of New Drug Sub-
stances and Products

•	 ICH Harmonised Tripartite 
Guidelines Q6A and Q6B (Test 
Procedures and Acceptance 

Criteria for New Drugs and New 
Biotechnology)

•	 FDA CFR Title 21 203.32, 203.36, 
211.150

•	 FDA 483 observations on cold 
chain applications with suggested 
deviation offsets

Moving temperature-sensitive 
products renders the supply chain a 
“cold chain” (sometimes also called 
“cool chain”), and products that fall 
under the purview of federal law and 
enforcement agencies further evolve 
the logistics process into a regulated 
cold chain. However, there is cur-
rently no single standard, guidance, 
regulator, document or arbiter with 
the final say on a compliant cold 
chain for a given region.3 Instead, 
manufacturers and distributors face 
a myriad of regulations, require-
ments, conferences, technical 
reports, guidelines and recommenda-
tions from disparate agents.

Scientific Approach to 
Cold Chain Management

To simplify your approach to cold 
chain management into a principle, 
ask yourself what any regulatory 
body (and inspector) will want to 

know. From a regulatory standpoint, 
the question always comes down to 
the quality and completeness of your 
scientific (i.e. verifiable) knowledge 
of a product and the environments it 
moves through before reaching the 
end user. 

A common introduction to 
many is an FDA Form 483 observa-
tion: “Your firm did not establish 
scientifically sound and appropriate 
specifications, standards, sampling 
plans, and test procedures designed 
to assure that components, product 
containers, in-process materials, and 
transport methods conform to appro-
priate standards of identity, strength, 
quality and purity.”

As in all FDA-regulated appli-
cations, establishing and docu-
menting data on your operating 
environments that are “scientifically 
sound” should be your underlying 
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goal in compliance efforts. Cold 
chain quality engineers, cold chain 
managers, packaging engineers and 
other stakeholder must understand 
their environmental conditions and 
product parameters better than any 
inspector. After the knowledge of 
conditions and parameters is estab-
lished comes the documentation of 
that knowledge, without which, it 
may as well not exist.

ICH Guidance

The ICH publication: “Guidance for 
Industry: Q1A(R2) Stability Testing of 
New Drug Substances and Products”4 

describes proper management of 
temperature excursions in shipping 
and short-term storage applications. 

For testing and acceptance crite-
ria of closure systems for new drugs 
(chemical) and new biotechnology, 
refer to these guidances:
•	 Q5C Quality of Biotechnological 

Products: Stability Testing of Bio-
technological/Biological Products5

•	 Q6A Specifications: Test Proce-
dures and Acceptance Criteria 
for New Drug Substances and 
New Drug Products: Chemical 
Substances

•	 Q6B Specifications: Test Proce-
dures and Acceptance Criteria for 
New Drug Substances and New 

Drug Products: Biotechnological/ 
Biological Products

While not specific to distribu-
tion applications, these guidances 
contain valuable criteria for creating 
tests that will ensure products are 
protected during shipping and short-
term storage. A crucial element to 
creating a compliant cold chain is to 
create tests that accurately represent 
the real-time, real-world shipping 
environment, including primary and 
secondary containers, transport 
and storage durations, seasons and 
climatic zones.

It should be remembered that 
the ICH guidelines aren’t standards; 
rather, they are “guidance for 
meeting technical requirements…” 
and “…are intended to be used 
in combination with any regional 
requirements…”8. Quality managers, 
cold chain engineers, and anyone 
whose responsibilities include a 
temperature-controlled supply chain 
are accountable for understanding 
ICH recommendations. FDA inspec-
tors often cite non-adherence to ICH9.

In the Q5 guideline, under 
“Storage Conditions Part 6.3, Acceler-
ated and Stress Conditions10” the 
ICH recommends that stress tests 
be performed in order to define the 
conditions that may occur during 
transportation that will affect the 

product. To recommend testing, the 
guide is necessarily broad because 
of all the different types of products 
that might be shipped. The testing 
will not only determine the condi-
tions that impact the product, but 
should also determine which tests 
are best for determining stability.

Regulations by US Food 
& Drug Administration

Three key regulations from the FDA 
that address cold chain are:
1.	21 CFR 203.32 “Prescription Drug 

Marketing – Drug sample storage 
and handling requirements.”
•	 This subpart (D--Samples) 

contains two parts that stipulate 
that (a) “Storage and handling 
conditions” not adversely affect 
the drug and (b) manufactur-
ers, distributors of record, and 
their representatives comply 
with all compendial and labeling 
requirements.13

2.	21 CFR 203.36 “Fulfillment houses, 
shipping and mailing services, 
comarketing agreements, and 
third-party recordkeeping” looks 
at “comarketing agreements” 
with any third party involved 
in shipping and storing drug 
samples. This section states that 
the manufacturer or distributor is 
responsible for record keeping and 
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documentation and must comply 
with the Prescription Drug Market-
ing Act (PDMA) and amendments. 
The PDMA document contains 
recommendations relating to 21 
CFR Parts 203 and 205 and outlines 
how to document drug products 
that pass from manufacturers to 
Authorized Distributor of Record 
(ADR) and provisions regarding 
pedigrees.14

3.	21 CFR 211.150 of Subpart H: 
Holding and Distribution - “Dis-
tribution procedures” states that 
these products must be shipped 
within: “…appropriate tem-
peratures and under appropriate 
conditions in accordance with 
requirements, if any, in the labeling 
of such drugs, or with require-
ments in the current edition of 
an official compendium, such as 
the United States Pharmacopeia/
National Formulary (USP/NF).”
•	 “(2) Appropriate manual, elec-

tromechanical, or electronic tem-
perature and humidity recording 
equipment, devices, and/or logs 
shall be utilized to document 
proper storage of prescription 
drugs.”

•	 (3) The recordkeeping require-
ments in paragraph (f) of this 
section shall be followed for all 
stored drugs.
–– “(f) Recordkeeping” states 
that drug distributors must 
maintain records and inven-
tories that show receipt and 
distribution or “other disposi-
tion” of prescription drugs. 
These records must include 
the source of the drugs, the 
address of the location that 
the drugs were shipped from, 
the identity and quantity, 
and the dates of receipt/dis-
tribution/other disposition. 
Records must be kept and 
accessible for inspection for 
3 years after the date of their 
creation.15

The regulations reveal what one 
expects: documentation is key to 
compliance with federal regulations. 
Unfortunately, the supply chain has 

many links; each requires thorough 
records and many stakeholders can 
contribute to a document portfolio of 
a given product in the chain. 

When setting up a cold chain 
management system that complies 
with federal regulations, you’ll need 
to create or obtain detailed records 
of stability data, geographical data 
(including climatic zones), shipping 
and storage durations at each point 
in the journey, and contingency pro-
cedures for delays, out-of-specifica-
tion conditions or other unexpected 
events. 

Conclusion

The success of a supply chain 
depends on and is measured by its 
ability to deliver products that can 
serve their ultimate purpose with the 
end user. In pharmaceutical supply 
chains, this means that a product 
must arrive unadulterated and with 
its efficacy fully intact. 

In the context of a successful 
supply chain, organizations that 
enforce regulations and create 
quality standards act not only as 
arbiters, but as partners in quality. 
With globalization and emerging 
markets, many countries look to 
ICH and the FDA for guidance in 
approaches to improving supply 
chain control and performance. It 
follows that basing your regulatory 
compliance firmly in the regulations, 
standards and guidelines of these 
two organizations will ensure that 
the fundamental requirements of 
a safe supply chain for drugs and 
biotechnology are satisfied.

Further information:
www.vaisala.com/coldchain
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Suggested solutions for maintaining a GDP-compliant cold chain and avoiding deviations like the ones ex-
cerpted below from FDA Form 483s16 (issued on observations directly related to cold chain management).

Form 483 Excerpt Suggested Solution
“Standard operating procedures do not describe how 
kits are packaged or labeled to ensure that temperature 
specifications are maintained during shipment.”

The problem here could be that the SOP lacked the 
appropriate information even though a package and 
labeling performance qualification study was done, or 
the study wasn’t done at all. Proper shipping validation 
would produce a document outlining standard packag-
ing and labeling configuration. SOPs ensure that kits 
are packaged in the validated configuration and labeled 
with the applicable temperature specification. Primary 
packaging should be qualified in the Identification 
of Requirements process (See: TR3917 process flow) 
and included in a Functional Requirements document. 
Include the packaging summary created for the Func-
tional Requirements in the shipping SOP.

“No records are available to ensure that products are 
shipped and maintained within their storage tempera-
ture requirements.”

No record available could mean: 

1.	 They monitored but no records were kept, or the 
records were lost. If the latter, this is a record stor-
age and retention issue. Or,

2.	  They don’t monitor and had no records.

What’s required is a monitoring program of some sort; 
however, it must be proceduralized to make sure re-
cords are reviewed and maintained.

“The standard operating procedure lacks acceptance 
criteria for the storage and movement of material be-
tween two sites.”

This may just be a poor SOP. They might not have had 
the specifications, but that would have shown up in the 
Form 483. More likely is that the SOP was just poorly 
written and/or not well reviewed. Three elements of ac-
ceptance criteria are:

1.	 They define the ways that SOP users confirm that 
the transport and holding processes are functioning 
as intended.

2.	 They identify the objective results of a process; 
they must take into account the product specifica-
tions, and process flow requirements.

3.	 Acceptance criteria must be measureable and 
verifiable.18

“Temperature specifications are not defined for the 
shipment of packaged, temperature monitored bulk 
products and filled vials to and from the filling contrac-
tor.”

They need to get the specifications defined and includ-
ed in a shipping SOP. A copy of the batch record, stabil-
ity statement, and/or a Certificate of Analysis (COA) 
should provide a history of the conditions pertinent to 
the quality of the final product.19

Contracts should also contain handling instructions for 
all bulk and finished products.20

“Bulk material intended for refrigerated storage is left at 
ambient conditions for several days before shipping.”

What’s required is either an SOP, or a way to make sure 
the existing SOP is followed. A simple solution may be 
installing a validated storage environment because one 
is lacking in the loading/shipping area.

“The shipment by truck of finished vials from one site to 
another is not yet validated.”

A gap in qualifying the entire flow of transportation 
indicates a lack of identifying the transportation process 
and performing the necessary qualifications outlined in 
PDA TR39.17
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