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• Pharmacy
• Chain Drug Store

• Government

• Independent Hospital Pharmacy

• Clinics

• Nursing Homes
• Mail order pharmacy
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• Wholesaler(s)
• Distributor(s)

• Innovator

• Generic 
Manufacturer

• Repackager

• Sample 
Distribution

• Dispensing 
physician

• Patient

Supply Chain: Drug Product Distribution 



The Goal:

� To maintain the integrity of drug products 
throughout the supply chain

� To ensure drug products reach the end user 
with their safety, identity, strength, quality, 
and purity intact 

� Provide evidence that drug products are 
stored and shipped according to labeled 
storage conditions

Supply Chain: Drug Product Distribution 



Supply Chain vs. Cold Chain

� All drug products have the potential to exhibit 
chemical or conformational instability when stored 
outside the labeled storage requirements.
– Therefore, ALL drug products should be stored and 

transported according to labeled storage 
requirements .

� Supply Chain and Cold Chain begin with the 
purchase of starting materials and end with the 
administration of the drug product to the patient.
– Is there a real difference?

Supply Chain: Drug Product Distribution 
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� Accountability and Responsibility

� Storage versus Transport
– Quality Agreements

� Quality Management System
– Storage Management System

– Transportation Management System

� Stability Data

� Transport
– Packaging

– Modes of Transport

� Temperature Excursions



Accountability and responsibility must be maintained from:
Manufacturing through Administration

Supply Chain - Responsible Entity

• Applicant holder or manufacturer for non-application 
preparations - RECALL - if it is found in any part of the supply 
chain to be adulterated due to storage/transportation 
activities, including counterfeiting

ManufacturingManufacturing DeliveryDelivery AdministrationAdministration

Accountability and Responsibility 



Accountability and responsibility must be maintained from:
Manufacturing through Administration

Supply Chain - Responsible Entity

• All entities along the supply chain - ensure they handle 
appropriately for temperature and other causes of preparation 
adulteration

ManufacturingManufacturing DeliveryDelivery AdministrationAdministration

Accountability and Responsibility 



Storage vs. Transport

� Storage
- static handling of a drug product
- typically a controlled process
- complete documentation of the process is an 
industry standard

�� TransportTransport
- dynamic handling of a packaged product
- typically uncontrolled process 
- documentation not usual or technically difficult



Storage vs. Transport

� Quality Agreements, or collaborative agreement, 
should be in place among organizations 
involved in the storage and transportation 
process.

– Quality Agreements ensure clarity and 
transparency regarding the responsibilities of 
each organization in the transportation process 

� Define specifications, processes, systems, 
components

� Approved plans and reports
� Test protocols, acceptance criteria
� Change control
� Re-qualification



Quality Management Systems

� Quality Management System is a set of 
polices, processes, and procedures that enable 
the identification, measurement, control, and 
improvement of the distribution and storage of 
drug products.

– Storage Management System is a program to 
improve the control of the storage of drug 
products.

– Transportation Management System is a 
program to improve the movement of drug 
products by better and more efficient use of the 
existing transportation system.



Quality Management Systems

Storage Management System

� Buildings and facilities for drug product storage 
(e.g., warehouse, storage, or hold area, the original 
manufacturer's warehouses, contractor warehouses, 
wholesale distribution warehouses, mail order or retail 
pharmacy storage areas, and hospital or nursing 
home pharmacy storage areas) 

� Pharmacy or dispensing areas including but not 
limited to retail sites, clinic/hospital/nursing home 
pharmacies, and the physician's practice. 



Storage Management System

� Storage Validation/Qualification
– Temperature profiles to be established
– Number of monitors/probes  and positions based 

on profile
– Documentation 
– Calibration
– Written procedures for excursions
– Review of temperature records

Quality Management Systems



Transportation Management System
� Transport

– transportation vehicles such as semi-trailer trucks, vans, 
emergency medical service vehicles, industry 
representatives’ automobiles, trains, aircraft, sea craft, and 
mail delivery vehicles

� Transportation Validation/Qualification
– Temperature sensitive goods (+2°to +8°C and room t emp.)
– Temperature monitoring
– Calibrated temperature probes
– Packaging/testing
– Vehicles (sanitation, temperature mapping, validation)
– Temperature documentation
– Deviation procedures
– Temperature cycling studies

Quality Management Systems



Stability Studies

� The distribution environment is highly variable and 
may result in product temperature excursions outside 
of labeled storage conditions. 

� Storage and transport stability data should be 
generated , showing the effect of exposure to 
extremes of temperature, vibration, etc. on the drug 
product. 

– Helps identify the degradation of a product
– Helps identify failure points for a product

� Combining stability data from long-term and 
accelerated studies, temperature excursion studies, 
and temperature cycling studies will provide 
information needed to evaluate the effect of 
temperature excursions on drug product quality that 
may occur during the storage and transportation 
process.



• Provide stability profiles for each product

• Information can be used to develop qualified 
shipping containers

• Generate data to develop product-specific    
storage and transportation control documents

The Benefits:

Stability Data



� Understand product stability and shipping

temperature requirements
– Know labeled temperature requirements

� Transportation qualification should performed to 
demonstrate the robustness of the shipping 
program

� Differentiating international and domestic 
requirements

� Understanding of the mode of transportation

Transport



Transport

Mode of Transportation
Ground: 

Risks - temperature, vibration, shock, humidity

Air:
Risks - temperature, vibration, shock, humidity

Sea:
Risks - temperature, vibration, shock, humidity



Packaging

� Packaging performance factors should be evaluated 
under shock, vibration and other transit conditions to 
ensure product and package durability

� Packaging
– Primary ampoules, vials, bottles, blisters, tubes etc –

protect against light & humidity 
– Secondary carton, inner lining – protect against light & 

shock
– Shipping / Pallet carton – protect against shock, dirt etc.
– Container/Insulated carton – protect against extremes of 

temperature
- passive or active cooling systems 
- depends upon destination, quantity, mode of
transport



� The requirements for storage conditions for drug 
products should be written on the drug product 
primary container. 
– If space on the immediate container is too small, this 

information can be placed on the most immediate container 
of appropriate size (e.g., carton) 

– Storage conditions and/or warning statements should be 
evident, securely fixed, and indelible on the outermost 
container (generally the shipping container) 

� Drug product outermost containers should be labeled for special 
conditions or requirements such as Do Not Freeze or Refrigerate
as provided by the manufacturer. 

Packaging – Labelling Considerations



Typical Ground Transport Process

Supplier
Pharma. Co.

Customer

Forwarder 

Hub

Subcontractor

Hub

Country to Country and 
Domestic Distribution



Transport – Risks During GroundTransport ation

� Loading, unloading

� Loading pattern (cool + room)

� Cooling system only 

� Freight consolidation

� Cooling system turned off (save energy, noise)

� System breakdown
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Typical Air Transport Process



Transport – Risk During Airfreight

� Transport to and from airport
� Storage at airport
� Ambient temperature
� Freight hold temperature
� Time required for loading/unloading
� Only passive or active cooling systems 

available
� Handling



Transport – Risks During Sea Freight

� Loading, unloading
� Loading pattern (cool + room)
� Only cooling system 
� location of container on ship
� Handling in harbours
� Interruption of energy supply (10 min. to 

several hours)
� System breakdown



� Lack of information
e.g. SOP does not reach the right people for correct 
storage and transportation 

– wrong temperatures applied

� Delays 
– traffic jams
– bad weather
– cancelled flights

� Arrival at wrong destination

Temperature Excursions - Reasons



� Temperature excursions during storage
– Define in SOP what constitutes an excursion

� e.g. more than 2 hrs above +8°C or below +2°
� e.g. more then 24 hours above +30°C or below 

+15°C

– Indicate in SOP the steps which need to be 
taken when excursion is identified

� Temperature excursions during transport
– Define in SOP what constitutes an excursion

� e.g. outside defined temperature range for more 
than X hours

– Indicate in SOP the steps which need to be 
taken when excursion is identified

Temperature Excursions



Temperature Excursions – Be ready

Procedures need to be in place to deal with all  
deviations

� SOP or check list with forwarder names and telephone numbers of 
persons to be contacted in an emergency

� Reporting system
– Deviation reports, measures taken

� Contacts
– Who needs to be contacted about an incident –

management, QC dept., insurance company?



� Report observed deviation to supervisor
� Initiate immediate measures when 

appropriate
� Document

- detailed description of the incident
- immediate measures taken

� Designate responsible person(s) for further 
actions

� Define list of people to be informed

Temperature Excursions



� Determine extent of issue
- evaluate all available data
- compare with available stability data
- information to customer/supplier

� Official notification of completion of all activities

� Archive all relevant documentation

� Decision on release of goods after completion 
of deviation procedure

� Review SOPs – Lessons learned

Temperature Excursions 



Summary

• All drug products should be stored and transported according to 
labeled storage requirements.

• All entities along the supply chain are responsible for ensuring that 
a drug products is stored and transported according to labeled 
storage requirements. 

• A Quality Management System should be in place that includes 
both a Storage Management System and Transportation 
Management System. 

• Stability data should be used to develop product-specific storage 
and transportation control documents

• Understand the risks associated with the mode of transportation 
used



USP Packaging and Storage Chapters

Packaging Materials and Components
<660> Containers—Glass
<661> Containers—Plastics
<671> Containers—Performance Testing
<1221> Teaspoon

Packaging Practices
<681> Repackaging into Single-Unit Containers and U nit-Dose 

Containers
<755> Minimum Fill
<1136> Packaging—Unit of Use
<1146> Packaging Practices—Repackaging a Single Sol id Oral Drug 

Product into a Unit-Dose Container
<1177> Good Packaging Practices
<1178> Good Repackaging Practices
<1265> Written Prescription Drug Information



USP Packaging and Storage Chapters

Storage
<1070> Emergency Medical Service Vehicles and Ambulances
<1118> Monitoring Devices—Time, Temperature and Humidity
<1150> Pharmaceutical Stability
<1079> Good Storage and Shipping Practices
<1191> Stability Considerations in Dispensing Practice

New Chapters
<659> Preservation: Packaging and Storage
<662> Containers—Metals
<670> Containers—Auxiliary Packaging Components (Cotton, 

Rayon and Polyester Pharmaceutical Coil)
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