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1. Role of Packaging

2. Regulatory Requirements

3.1 Challenges – Design Controls for Combination 

Products

3.3.1 Regulatory Evolution

• Integrity, Sterile barrier system, Tamper evident

• Stability & shelf life (degradation - light, temperature, humidity, oxygen, vacuum, device 
functionality)

• Contamination, Mix-ups

Protection

• Safety

• User experience

• Compliance, Instructions for use
Usability

• Dress up the products for shelves to differentiate from others

• Communicating messages

• Building a brand narrative
Marketing

FDA Guidance CGMP Requirements for Combination Products (01/2017) 
Design controls and Risk management for Prefilled syringe packaging

3.1.1 Documentation Requirements

User Needs Design Input
Design 
Output

Design 
Verification

Design 
Validation

CMA
CPP

Control 
Strategy

Device shall function 
after shipping

Packaging shall protect 
product

Pkg Drawing 
Spec

ISO 11608, 
ISTA Ship test

HFS CMA CPP IC, RT, ST

Label shall be intact 
and legible

Label presence and 
Legible

Label
 Spec

Adhesion and 
Rub test

HFS
CMA ICP 
CPP

IC, IPC, RT, 
ST

Enable self-injection
Easy to open carton & 
remove product from pkg

Pkg spec,  
drawing

Lab test HFS CMA IC

Control Strategy: IC =Incoming Control, IPC= In-Process Control, RT = release test, ST = stability test

CMA = critical material attribute, CPP = critical process parameter, HFS = Human Factors study

Hazard (FM) Potential Cause
HS (Potential Failure 

Effect)
Harm

Risk 
Control

Pkg & product 
damaged during 
shipping

Carton material not 
strong enough to protect 
product from shipping

Missed dose, 
Delay in therapy,
Loss of Sterility

Lack of therapeutic benefit, 
persistent lack, Infection

Pkg spec, 
IC

Product falls from 
partition cavity

Partition design not able 
to secure product

Missed dose, 
Delay in therapy

Lack of therapeutic benefit, 
persistent lack

Pkg spec, 
IC

Device cap removed 
from shipping

Carton design allows 
components to move 
inside pkg

Missed dose, 
Delay in therapy

Lack of therapeutic benefit, 
persistent lack

Pkg spec, 
IC, IFU

Note: FM = failure mode, HS = hazard situation, Pkg = packaging, spec = specification, drawing;

Risk Control Strategy: IC = Incoming Control, IPC= In-Process Control, RT = release test, ST = stability test, IFU = 

Instructions for use

Hazard (Use Error) Potential Cause
HS (Potential Failure 

Effect)
Harm Risk Control

Product dropped, 
damaged, not able to 
inject

User unable to 
remove product 
from pkg, damaged 
carton

Partial or missed dose, 
Delay in therapy

Lack of therapeutic 
benefit

Pkg design spec;
IFU instructs user to 
properly remove 
product from pkg

Closure integrity
Needle cover 
removed

User forgets the 
sequence

Loss of sterility,
Contaminant exposure, 
Dried drug clogged 
needle

Local infection,
Allergic reaction,
Lack of therapeutic 
benefit

IFU instructs user to 
not remove needle 
cover until ready to 
inject

3.2 Challenge – Minimizing Medication Errors 3.2.3 Example – Use Related Risk Analysis

3.2.1 Applying Human Factors and Usability Engineering

3.2.2 Use Related Risk Analysis & Human Factor Engineering

A risk analysis tool 
• Identifies use-related hazards associated with product use and the measures 

implemented to reduce those risks; 
• supports the entire Human Factor engineering (HFE) process;
• considered as part of an overall risk management framework.

A comprehensive list of all 
tasks required for the use of 
the product 

The potential use errors 
and harms that may occur 
with those tasks 

A determination of 
whether each task is a 
critical task

Evaluation methods that have 
been used (or will be used) to 
evaluate the effectiveness of 
the risk controls. 

Risk controls employed in the 
user interface design to mitigate 

the use errors  

The Use-Related Risk 
Analysis (URRA) should 
include:

The table headline is coped from Appendix URRA Table – Example format in FDA Use-Related Risk Analysis for Drugs, Biologics, Combination 
Products (draft 07/2024)
Note: SC = subcutaneous, IV = intravenous, AE = adverse effect, IFU = instructions for use, HF = Human Factors

Smart packaging 
with trackers and 

reminders

Customized 
packaging for low-

volume 
manufacturing

More sustainable 
packaging for 
environment

Packaging with 
innovative delivery 

systems

Unique packaging 
for personalized 

medicine

New Regulation 
and Guidance

2025 2026 202X 202X

3.3.2 New Packaging Technologies and Beyond

Universe of PFS & Injection Devices 

Conference 2024, 22-23 October 

Phoenix, AZ

3.1.2 Example - Packaging Design Controls

3.1.3 Example - Packaging Risk Analysis
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