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Your Presenter: Richard Denk

Senior Consultant 
Aseptic Processing & Containment @ SKAN AG 
richard.denk@skan.ch

• Studied Mechanical Engineering, GMP, Quality Control, Auditing, 
Hygienic Design, Pharmaceutical Engineering, Qualification/Validation
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Annex 1- EU-PIC/s-WHO  
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Implementation of Annex 1

• Quality Risk Management QRM and Contamination Control Strategy 
CCS implementation

• Investigate the most critical steps for your sterile product. Where do 
you have open sterile Container, Filling path, Stopper Transfers until 
your Container is closed

• Investigate the transfers from C to A or B to A. Are they validated? Do 
they provide  appropriate Transfer Technologies

• Investigate your current manual interventions. Can they be eliminated 
or automated.

• Does an upgrade of your installation to a RABS is possible or better 
replace to an Isolator?

• Implementation “The House of Control” for the CCS
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Quality Risk Management QRM and 
Contamination Control Strategy CCS

• Source: PDA TR 90
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Implementation of Annex 1

Contamination Control according Annex 1 starts 
from inside out. 



• RABS/cRABS or Isolator

• Europe and Noth America are
Isolator focused based on 
Information from the FDA during
ISPE and PDA Conferences

• PDA Survey from 2018, 50% 
Conventional Installations and 50% 
Barrier of new installation

• ISPE Survey from 2022 20% 
Conventional and 80% Barrier.

Barrier
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Conventional Aseptic Processing

Highest risk of human intervention

RABS «Restricted Access Barrier System»

Reduced risk of human intervention

Isolators

Lowest risk of human intervention

NO !! BARRIER!!

BARRIER

BARRIER

Barrier
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RABS «Restricted Access Barrier System»

• Reduced risk of human intervention

RABS “ Restricted Access Barrier System”
• Operator have access to critical areas

• Barrier but doors can be opened 

• Grade B environment.
• Intensive Training and Monitoring

• Definition of RABS 

Barrier
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Passive Open RABS

 (Passive) Airflow from HEPA 
ceiling

 Air overspill into the Room
 Physical barrier with

aerodynamic air flow
 Outside Grade B (Iso 7) / 

Inside Grade A (Iso 5)
 Sporicidal gassing only

together with clean room
 Doors open able in 

production
 No toxic products possible

Definitions

Passive open RABS on a syringe line

Active Open RABS

 Active Airflow with own HEPA 
ceiling

 Air overspill into the Room
 Physical barrier with

aerodynamic air flow
 Outside Grade B (Iso 7) / 

Inside Grade A (Iso 5)
 Sporicidal gassing only

together with clean room
 Doors open able in 

production
 No toxic products possible

Definitions

Active open RABS on Freeze Dryer

Closed RABS

 Active airflow with air return
 No air overspill into room
 Physical barrier
 Positive or negative pressure, with

intake/exhaust air systems
 Outside Grade B (Iso 7) / Inside 

Grade A (Iso 5)
 Sporicidal gassing in closed RABS 

possible independent of cleanroom
 Doors open not possible during

production
 Toxic products possible

Closed RABS Example

Barrier
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Isolators
Lowest risk of human intervention

Isolators
Operator have no direct access to critical 
areas
Validated and accepted decontamination 
system using vaporized or nebulized H2O2
Reduced Clean Room requirements outside 
of the Isolator (ISO 7/8 Grade C/D)
Less Gowning of the Operator
Open and Closed Isolator

Barrier



Open Isolator

Closed Isolator

Barrier
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• Isolators

.

Decontamination
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Dosing unit Vaporizer plate

Decontamination
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H2O2 Solution

Flash 
Vaporizer

H2O2 vapour

Carrier gas

HEPA filter

Isolator 
chamber

Decontamination
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Decontamination
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0 1 2 3 4

Leak Test Pre-Conditioning   Conditioning               Decontamination                                    Aeration

Decontamination
effect

Cycle phases

Decontamination

Decontamination SKAN - Optaria verification in the Isolator Chamber. High 
Concentration measure for the aseptic surface decontamination and low 
concentration measure for the product safety.
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Proof of Surface Decontamination with Biological Indicators

BI`s
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Proof of Surface Decontamination with Biological Indicators

BI`s
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Isolator Glove Test 

Gloves
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Visual Test Physical Test Glove Quality Risk Management
Gloves
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• E-Beam, Material Airlocks, RTPs

.

Material Transfers
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Material Transfers

Source YouTubeSource Volanthen
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Material Transfers
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• Dry Heat Tunnel
.

• H2O2 Airlock
.

Material Transfers
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• AT Sterile Connector
.

• Rapid Transfer Port
.

Material Transfers
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• Cleaning before Decontamination

.

Cleaning
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Contaminate
d vials

Clean 
vials

Last 
detectable 
contamination 
of conveyor

Vial crush

Contamination 
distribution

- Simulation of filling with worst case parameters (highest speed and volume)

- Simulation of worst case scenarios – vial break, contamination distribution, spillage in FIPA, splashes 
on RTP ports, etc.

- Delineation of practical contamination level risk sub-areas

- Characterization of distributions patterns

Cleaning
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Contamination spread

Filling Vials 
crush

Mechanical 
transfer

Cleaning
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Allschwil, 13 Oct 2021 Together, always one step ahead. 30

Cleaning
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ug/dm2 API - 1 API - 2

313

625

1250

2500

5000

- Different APIs ≠ VRL limits

- Different materials ≠ VRL limits

- Different matrixes ≠ VRL limits

- Different patterns ≠ VRL limits

API
API + 

Component 1
API + 

Component 2
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Cleaning
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Cleaning
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Indirect Product Contact Parts
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Line Set Up - Stopper Transfers

• Stopper Bowl and Stopper transfer Design to meet Annex 1 requirements

- Does the assembly of the stopper transfer parts support
aseptic assembly and reduce the risk of contamination?

- The design shall allow to install all components without
touching critical surfaces and avoid working above critical
surfaces

- Covers should remain until the critical items are installed 
and the containment  is closed

Source: Steris
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• Stopper Transfer with stopper Bowl • Stopper Transfer with sorting plate

Stopper Transfers examples
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Robotics



Thank You!


