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Agenda –
DAY 2

Technical Aspects of 
Prefilled Syringes
• Syringe meets formulation 
• Physical performance 
• Pharmaco-chemical performance

Regulatory and Pharmaceutical  
Aspects

Manufacturing Aspects Regarding 
Filling, Finishing and Assembly
 • Rod insertion and labeling
• Combi filling
• Robot filling
• New trends

Introduction into Autoinjectors

Questions and Answers

• Short overview on regulatory guidelines 
and technical standards: EU / US / ISO / … 

• Short overview and Introduction into 
Drug-Syringe Interactions
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Difference between Autoinjectors and Pens

Pens Auto-Injectors

Body                 Syringe                              Power Pack

From Manufacturers web pages



Drug Delivery System Treatment Areas

Indications for Pens

• Diabetes (Insulin, GLP-1)
• Growth disorders (hGH)
• Fertility (FSH)
• Osteoporosis (PTH)
• Parkinson’s (Apomorphine)

Indications for Autoinjectors

• Diabetes (GLP-1)
• Autoimmune disorders
• Asthma, respiratory diseases
• Immuno-oncology
• Migraine

From Manufacturers web pages



Autoinjectors - Market

• Self administration and misuse 
prevention

• Biologics and large molecules

• Larger volumes and high viscosities

• Cartridges and syringes as primary 
container

• Cartridge based autoinjectors possible

• CAGR USD 8.35 billion in 2023 and is 
projected to grow at a CAGR of 14.4% 
from 2024 to 2030*

Gerresheimer Inbeneo: example of a cartridge based autoinjector

*From grandviewresearch.com



Syringe system requirements 
inside an Autoinjector

Container size

1 ml long, 2.25 ml or 0.5 ml
Needle length, inner diameter

Easy needle shield removal

Test and specify break 

resistance of finger flange

and cone

Tight dimensions to fit into plastic device

Dedicated

siliconization profile

Predictable break loose and gliding

forces

Determined administration time i.e. 10 s

Low hold up volume

Current limits of syringes in autoinjectors
are pushed futher
• Dose volume < 3 ml → 5 ml and more
• Viscosity < 10 cP→ >10 cP
• Subcutaneous application -→ im
• Mechanical (spring), ~10 s → 30 s and 
more

→Wearables 
• Dose volume > 3ml 
• Viscosity > 10 cP
• Subcutaneous
• Electric drive, minutes

→Infusion
• Intraveneous (vial + disposable syringe)
• home use limited

Advait V Badkar, Rajesh B Gandhi, Shawn P Davis & Michael J LaBarre (2021) Subcutaneous Delivery of High-Dose/Volume Biologics: Current Status and Prospect for Future 
Advancements, Drug Design, Development and Therapy, 15:, 159-170, DOI: 10.2147/DDDT.S287323

https://doi.org/10.2147/DDDT.S287323


1. Dimensional fit of Syringe into Autoinjectors  

All the functionality tests need to follow ISO 
11608-1 and ISO 11608-5. Other dimensional 
aspects may be considered for specific AI designs

Example: Dimension I influenced by Fill& Finish

Dimension
Glass Syringe Dimensions 

Including RNS
Autoinjector Device 

Dimensions

A ✓ ✓

B ✓ –

C ✓ ✓

F ✓ ✓

G ✓ –

H ✓ –

I n/a ✓

J ✓ ✓

L ✓ ✓

N ✓ ✓

O ✓ ✓

From Zeiss, B, Cordier, S,. Lee; L. A partnership worth more than the sum of its parts. PDA Phoenix 2024



2. Essential Performance requirements (EPR)

EPR for Auto-Injectors
•Cap removal force
•Activation force
•Needle penetration depth
•Delivered volume (Dose accuracy)
• Injection time
•Audio and visual and tactile 

feedback

Life Saving Treatment: 
Cap Removal Force is an EPR

Non-Life Saving Treatment: 
Cap Removal Force is not an EPR 

ISO 11608-5 requirement Test parameter/value
example

Needle cap removal force
for user

≤ 30 N

Activation force for user 4-18 N

Subcutaneous injection
depth

4-7 mm

Dose accurracy Weight before and after 
delivery

Injection time 3-18  s

Needle retraction Functionality check

Needle shield Functionality check

Modified from Jamal, H, Köhler C.: Navigating ISO 11608 with Automated equipment for customized pen and autoinjector testing: Ondrug dlivery 2024



3. Risk Assessment Example Autoinjector 

System 
Performance

Contribution to 
Essential 

Performance 
Requirements

Risk of Failure – 
Supplier 

Assessment

Which part of the system 
contributes

Component   Syringe   
Autoinjector

Risk of 
Failure

Risk Mitigation Strategies Through 
Suppliers

Platform Datasets 

Break-loose 
and Gliding 

Forces

Functional 
System 

Performance

Mostly 
predictable ✓         ✓          (✓)

Low to 
moderate

Predict Real Case Results – 
Spring Force of AI Can Be Adapted

Finger Flange/ 
Cone break

Mechanical 
Integrity Drug independent ✓          ✓ Low Syringe Breakage Resistance Tests  

Needle-Shield 
/ Cap Removal 

Force

User Experience 
/ Functional

System 
Performance

Drug independent ✓         ✓           ✓ Low AI and Syringe Functional Test

Dimensional
Fit into AI

Regulatory 
Compliance Drug independent ✓         ✓           ✓ Low Comparison of Key Dimensional 

Requirements and Tolerances

Acceptable 
Administration

Time

User Experience 
/ Functional

System 
Performance

Mostly 
predictable ✓         ✓          ✓

Low to 
moderate

Integration of Multiple Parameters:
AI Spring Force, BLGF, Needle Size, 

Drug Viscosity

From Zeiss, B, Cordier, S,. Lee, L. A partnership worth more than the sum of its parts. PDA Phoenix 2024



Needle-based injection system standards

Robert R. Nesbitt, Harold K. Yeager, Michael J. Roe, and Niels Hansen: Standards for Injectable Delivery Devices: ISO 11608 Series and Others. American Association of Pharmaceutical Scientists 2020 729
F. Jameel et al. (eds.), Development of Biopharmaceutical Drug-Device. Products, AAPS Advances in the Pharmaceutical Sciences Series 35, https://doi.org/10.1007/978-3-030-31415-6_30

https://doi.org/10.1007/978-3-030-31415-6_30
https://doi.org/10.1007/978-3-030-31415-6_30
https://doi.org/10.1007/978-3-030-31415-6_30
https://doi.org/10.1007/978-3-030-31415-6_30
https://doi.org/10.1007/978-3-030-31415-6_30
https://doi.org/10.1007/978-3-030-31415-6_30
https://doi.org/10.1007/978-3-030-31415-6_30
https://doi.org/10.1007/978-3-030-31415-6_30
https://doi.org/10.1007/978-3-030-31415-6_30


Autoinjectors – Assembly

Advanced Drug Delivery Systems go through 

rigorous regulatory approval

Final result for machine manufacturers = 

Assembly Guidelines

–Assembly sequence

– Travel and force measurements

–Vision quality control

– + specific customer requests

From Syntegon, Ypsomed



Scalability

Platform type

Levels of automation & capacity

Up to 200
devices/mi
n

Scalability

Up to 2 
devices/mi
n

Up to 100
devices/mi
n

Capacity 

Up to 50
devices/mi
n

From Syntegon



Video

Final-Assembly of 

an Auto-Injector 

performed on a 

semi-automatic 

bench-top 

machine (RMA)



Autoinjectors – Standards and Regulation

•US FDA: Autoinjectors are Combination 
products, not 2ndary packaging

• To comply with 21 CFR Part 820 (quality 
system), and cGMP

•MDR 2017/745: to fulfil General Safety and 
Performance Requirements (GSPR), listed 
in MDR Annex 1

• ISO 11608-5: Needle based injection 
systems

• EDDO from FDA: Design outputs necessary 
to ensure drug delivery function



Example Procedures - Exercise

Flick over the Guidance:  

Current Good Manufacturing Practice Requirements for 
Combination Products | FDA

What chapters are applicable and important for 
PFS?

Flick over the Guidance:

Essential Drug Delivery Outputs for Devices Intended to 
Deliver Drugs and Biological Products | FDA

What chapters are applicable and important for 
auto-injectors?

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/current-good-manufacturing-practice-requirements-combination-products
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/current-good-manufacturing-practice-requirements-combination-products
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/essential-drug-delivery-outputs-devices-intended-deliver-drugs-and-biological-products
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/essential-drug-delivery-outputs-devices-intended-deliver-drugs-and-biological-products


Summary - Autoinjectors

Self administration

Syringe or cartridge based

Essential Performance Requirements
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