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❑What’s the purpose of EU GMP Annex 1

The presentation highlights regulatory aspects of EU-GMP Annex 1 and will touch the field of aseptic risk reduction  by 
using single-use and ready-to-use components and shows, how to increase the quality of sterile drug manufacturing. 

• EU GMP Annex 1 can be seen as a motivator, to re-evaluate actual practices, that have been (unquestioned) in place 
for many years with the goal to gain higher manufacturing confidence. 

• It’s about finding gaps to latest Regulatory Compliance – to solve them, if there are any –, to familiarize and follow up 
on latest GMP requirements.

• It’s to identify all kinds of risks such as sterility, integrity testing, environmental monitoring and to best possibly reduce 
critical factors, but also to accept rest risks and to deal with them and control (monitor) them the best possible way.
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❑What are the characteristics of ATMPs, that justifies single-use / ready-to-use in final filling

• Typical batch size: A few containers up to a thousand

• Typical batch volume: 0,5l – 10l

• Price per dose: Very expensive (Million Dollar per 20ml), zero product loss is the goal (~ 99% recovery rate)

• Room Temperature for processing: Stable up to 12h (Lentiviruses) or even 24h (Adenoviruses) 

• Viscosity: Little higher than water (cells & cryoprotectant)

• Oxygen sensitivity: N2 overlay not necessarily needed.

• UV light exposure: For media / buffer to avoid, for final filling ok.

• Shelf-life: Depending on product, from just days (Prochymal) up to 4 years (long term storage at -135°C .. -150°C )

• Container form: ready-to-use -CZ vials, -SiO2 vials, -glass vials, cryogenic vials, but also syringes, cartridges and IV-bags

• Ideal filling solution: Peristaltic Pump (no product contact), disposable Rolling Diaphragm (- cells pressure- / shear- sensitive)

• Machine output rate 5 … 50 cpm, 100% IPC, 1-2 pump heads, small footprint, sometimes bench top filling solutions (in BSC)

• Isolator recommended (operator exposure to living cells / genes, but also for  product protection): Typically, BSL1, sometimes BSL2 (Lenti / Retro 
– viruses)
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❑Why single-use / ready-to-use eases EU GMP Annex 1 compliance

Latest Regulatory Guidance such as Annex 1 pushes towards Isolator Technology in final filling

Why? 

Human intervention is the main source of contamination in pharma manufacturing. 

The Contamination Control Strategy shall include utilities, equipment and processes to reduce (direct) human interactions 

to a minimum in the critical zone. 

“A well-designed positive pressure isolator […] offers tangible advantages over

traditional aseptic processing, including fewer opportunities for microbial

contamination during processing.”

4.3 “Restricted Access Barrier Systems (RABS) and isolators are beneficial in
assuring the required conditions and minimizing the microbial contamination
associated with direct human interventions in the critical zone. Their use should be
considered in the CCS. Any alternative approaches to the use of RABS or isolators
should be justified.”
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❑Why single-use / ready-to-use eases EU GMP Annex 1 compliance for ATMPs

Contamination Control Strategy (CCS) Is the cornerstone of the entire Annex 1 for Drug Product Processing (DPP) 
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❑State-of-the-art solutions (Application fields of single-use)
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❑State-of-the-art solutions (Points-to-consider)

❑ Risk evaluation and risk management
❑ Changeover time and flexibility in manufacturing
❑Manufacturing cost, product cost, time-to-market and ROI
❑ Technical requirements for product in final filling
❑ EU GMP Annex 1 compliance and points to consider

➢ Contamination risk
➢ Isolator technology vs RABS (open / closed systems) and adequate transfer solutions 
➢ Environmental and process monitoring (viable- / non-viable) 
➢ Integrity testing (glove, filters, aseptic transfers)
➢ Simplification, standardization and automation
➢ Quality control / Inspection
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❑State-of-the-art solutions (What solutions may look like)

➢Field approved solutions out a dozen great manufacturers for small batch applications.

Best possible Annex 1 compliance of single-use and ready-to-use for ATMPs
Advantages of ready-to-use consumables

Bausch + Ströbel Filling Machine / SKAN Isolator OPTIMA Filling Machine / Metall + Plastic Isolator 



❑State-of-the-art solutions (Aseptic transfer solutions)
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❑State-of-the-art solutions (RTP - Rapid Transfer Port)
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Biosafe RTP (stopper transfer)Biosafe RTP (outside opening)



❑State-of-the-art solutions (Cryo, drug product filtration, PUPSIT and RTP / RAFT drug product transfer)
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PUPSIT (pre-use, post-sterilization filter integrity testing) Liquid transfer - surge bag outside an Isolator

Liquid transfer - surge bag inside an Isolator



❑State-of-the-art solutions (SART Port drug product transfer)
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Liquid Transfer via SART port and connector



❑State-of-the-art solutions (examples for single-use liquid drug transfers and connection to peristaltic pump)
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Isolator
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❑Conclusion

o Simpler line configuration, less complexity→ Reduction of plant footprint / overall costs / processing time

o Easier overall project handling → Faster time to market and faster ROI

• Minimizing qualification & validation efforts 

• Minimizing changeover time

• Accelerating FAT- / SAT- / Media Fill- execution

• Best possible reduction of equipment cost

• Best possible reduction of energy costs

• Best possible flexibility in batch handling

• Best possible reduction of personnel cost

• Best possible reduction of downtime and maintenance costs
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❑Conclusion

➢Simplifying pharma processes eliminates handling risks by significant reduction of aseptic risks.

✓ Technical solutions for final filling moving more and more towards Isolators, single-use and ready-to-use components, 
automated or at least semi-automated processes to increase reproducibility.

✓ Potential contamination risk factors should be eliminated or reduced to an acceptable minimum (such as human 
interventions during a batch).

✓ Standardized documentation according to latest norms are required. 
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THANK YOU!

Juergen Michael Metzger
Aseptic Transfer Systems

Sartorius North America Inc.
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