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This technical report describes risk management for temperature-controlled distribution of  pharma-
ceutical products. It is meant to assist stakeholders in the supply chain to preserve the quality, safety 
and efficacy of  these products during distribution. This guidance document serves to complement 
the information provided in ICH Q9 guideline (Quality Risk Management) (1) and previously pub-
lished PDA technical reports no. 39, 46, 52 and 53 (2,3,4,5) by assessing, controlling and reviewing 
risks with equipment, processes, people and external factors, like weather and natural disasters, dur-
ing distribution.

1.1 Goal
The goals of  risk management in the temperature-controlled distribution of  pharmaceuticals, biolog-
ical medical products and medical devices, hereafter referred to as (pharmaceutical)  products, are to:
•	 Preserve the quality, safety and efficacy of  the product

•	 Understand the distribution process

•	 Reduce risk

•	 Understand residual risk

•	 Improve the effectiveness of  the process

The main questions are: What are the risks? How can we manage and mitigate them?

The risks involved in temperature-controlled distribution differ from manufacturing-related risks; 
rather than contributing to the manufacturing quality of  the product, they center on the risk of  
product degradation. Good Manufacturing Practices (GMP) and Good Distribution Practices (GDP) 
ensure the quality and the efficacy of  drug products and guard patient safety by protecting products 
from detrimental factors, the most prevalent of  which in distribution is temperature. Because distri-
bution resides outside the “four-walled compliance” of  manufacturing and it is increasingly complex 
in an expanding global market, distribution risk management is essential. As such, industry-wide guid-
ance on risk management and risk analysis for temperature-controlled distribution benefits pharma-
ceutical manufactures, supply chain partners, clinicians and patients.

This document provides specific guidance on the identification, assessment, evaluation, control and 
review of  risks in the distribution process, such as receipt, storage, handling and shipping of  bulk, 
intermediate and finished pharmaceuticals, biological medicinal products and medical devices. It also 
provides guidance for handling incidents, like temperature excursions, that occur during the distribu-
tion process. 

This guidance has been developed by the PDA PCCIG Task Force on Risk Management for Tempera-
ture-Controlled Distribution, a group that includes representatives from the pharmaceutical industry, 
suppliers of  active and passive shipping systems and temperature monitors, logistic service providers 
and carriers. This document is written for stakeholders in the pharmaceutical supply chain, including 
the manufacturer, supplier of  active systems, supplier of  passive systems, supplier of  temperature 
monitors, logistic service provider, carrier, clinician, handling agent, airline and any other interested 
reader. It is assumed that the reader is familiar with the ICH Q9 guideline on Quality Risk Manage-
ment as the same terminology is used in this document. Definitions of  terms and acronyms are in-
cluded in Sections 2.0 and 2.1, respectively.

Section 3.0 introduces a conceptual model for temperature-controlled distribution management. 
The Temperature-Controlled Distribution Management model addresses and characterizes five criti-
cal stages of  temperature-controlled distribution including Requirements, Design and Qualification, 
Quality Management System, CAPA Management, and Change Control. The section ends with a 

1.0 Introduction
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comparison of  the model with the Quality Risk Management model from ICH Q9. 

Section 4.0 focuses on risk identification, analysis and evaluation for active and passive shipping sys-
tems and temperature monitoring. It includes five examples of  modes of  transport, including temper-
ature-controlled trucking, temperature-controlled ocean container, active Unit Load Device (ULD) 
and two types of  thermal packouts. For each mode of  transport, a sample risk assessment is provided 
using the Failure Modes and Effects Analysis (FMEA). This tool gives readers the opportunity to iden-
tify, analyze and evaluate risk, and assign a rating for each risk. The results are shared and discussed.

Section 5.0 deals with risk control. Here procedures are discussed to determine whether to mitigate 
or to accept a given risk using a science-based approach and benefit-risk analysis. It also describes and 
discusses risk insurance between stakeholders in the entire pharmaceutical supply chain. The point 
of  view of  an insurance company towards temperature-controlled distribution is presented and the 
capabilities of  suppliers, logistics service provides, carriers, shippers and receivers to address risks are 
reviewed.

Section 6.0 pinpoints the risk review of  events. It includes incident management, roles and responsi-
bilities, detection and communication of  events, root cause analysis, product disposition, CAPA man-
agement, and trend analysis on deviations. It also addresses risk factors in the supply chain, including 
risk in the detection of  events, misinterpretation of  data and miscommunication.

Appendices and references are at the end of  the document. The appendices include examples of  five 
executed FMEAs for the distribution of  products in temperature-controlled containers and thermal 
packouts and a description of  Incoterm® definitions.
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