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3 Key Factors for  Aseptic Toxic Processing
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Requirements for
high 
potent substances
Less Experience with
aseptic Isolators

Process well established
Isolator Technology
Vaporized Hydrogen 
Peroxid vH2O2

Operator ProtectionH2O2 DecontaminationCleaning/Cross 
Contamination

Requirements get
higher in aseptic
processing
Validation of Cleaning
and 
Disinfection
New to the BioTech
industry

Why Cleaning in Aseptic Isolators

Together always one step ahead          www.skan.ch 4

Requirements on cGMP and Work Hygienic Validation
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Key Reason for Update of the Annex 1
Andrew Hopkins  
Introduced during the Annex 1 
Workshop in Washington DC on 
the 2nd and 3rd of October

Chapter 5.20: 
New Requirements Based 
on the EMA Guideline on Setting 
Health-Based Exposure Limits in shared
facilities based on the PDE „Permitted Daily
Exposure“

Chapter 5.21: 
“Depending on the contamination risk, 
verification of cleaning of non- product 
contact surfaces and monitoring of air 
within the manufacturing area [...] in order 
to demonstrate effectiveness of control 
measures against airborne contamination 
or contamination by mechanical transfer.”

Validation of the cleanliness of 
non-product-contact surfaces has 
increased in popularity since the 
EMA proposed the following 
measures in order to demonstrate 
effective management of the 
cross-contamination risk (in 
Chapter 5.21 of Part 1 of its GMP 
guidelines): “Depending on the 
contamination risk, verification of 
cleaning of non- product contact 
surfaces and monitoring of air 
within the manufacturing area [...] 
in order to demonstrate 
effectiveness of control measures 
against airborne contamination or 
contamination by mechanical 
transfer.”

Cleaning Method



What are the GMP and Occupational Safety 
Requirements

Cleaning Requirements based on limits in 
relation to the ADE/PDE combined with a risk 
identification and toxicology requirements



Risk Identification

The following scenarios of product spread in the isolator are possible:
1. Spread due to turbulence caused by air flow (pressure cascades) 

within the isolator line.
2. Spread due to contaminated gloves.
3. Spread due to mechanical transfer systems such as conveyors, carousels, 

transport carriages for moving equipment to other sections of the isolator.
4. Contact contamination due, for example, to damaged vials and gloves, or

contaminated stainless steel or plastic surfaces.
5. Spread due to transfer of contaminated settle plates (viable sampler) 

Air flow:
The spread of airborne particles or aerosols can be determined in advance during 
the planning stage by means of simulations. These simulations help when it comes 
to positioning the filters before the air return ducts, and in designing the air flow to 
the filters. 

Risk Identification

Mechanical transfer:
During the aseptic fill-and-finish process, vials, syringes, etc. are transferred using 
conveyors, separating systems, lifting and transfer systems. These transfer 
systems can also result in the carry-over of highly active substances into 
neighbouring areas. This carry-over is critical in the following situations:
Open filling of vials, syringes, etc. The filling process leads to the release of 
aerosols that, over a shorter or longer period of time, can build up on, dry out and 
then be released from surfaces / transfer systems / filling equipment such as filling 
needles.
Breakage of vials. Vial breakage can occur at any time during the manufacturing 
process and result in contamination of mechanical transfer systems. Particularly 
critical points include the separation of the vials, the transfer of the vials via 
carousels, the loading and unloading of the freeze-dryer und finally the crimping of 
the vials.  



Cleaning Method

Cleaning Method

Steps of the Cleaning Method of non- product contact surfaces within 
aseptic Isolators:

Risk identification based on the layout, Air Flow Simulation, routine 
operations within the isolator with gloves, Riboflavin Study.

Cleaning requirements based on the ADE/PDE
- Manual Cleaning
- Semi automated cleaning
- Fully automated cleaning

Cleaning Method to demonstrate the effectiveness of the cleaning.

Cleaning from less critical areas towards critical areas.

Route of waste material



Additional Publications

PDA Letter
Summary article of the PDA letter to 

JP Pharmaceutical Magazine
PDA Letter/German 

translation  

Additional Publications



Cleaning during Lyophilization 

PDA Publication/End of the year

Additional Publications
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Occupational Hygienic Validation



GMP Requirements Non GMP Requirements

Occupational Hygiene Validation

What does OEL/OEB mean?
»OEL (Occupational Exposure Limit)

Defines an average concentration load of a drug or API measured over a 
particular time. 

The measurement is carried out in the employee s breathing area over a 
period of eight hours (40 hour week). The term OEL comes from the 
pharmaceutical industry, where internal occupational exposure limits 
have been calculated for a long time without being regulated by the 
authorities.

»OEB (Occupational Exposure Band)
It considers the toxicology of the pure substance. The aim is to provide a system
categorisation that can be used to select a suitable production facility and
working procedure for a product.

Occupational Hygiene Validation



How to measure the Particle Exposure

SMEPAC (Standardized Measurement of Equipment Particulate 
Containment)

SMEPAC Good Practise Guide

Occupational Hygiene Validation
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Absorption through the 
Operator

Respiratory ways
Skin / Hand
Mucous Membranes

Occupational Hygiene Validation

SMEPAC Does not cover Aseptic Processing. New Methode is 
needed!

SMEPAC Good Practise Guide

Occupational Hygiene Validation
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Occupational Hygiene Validation

Explanation of the filling line

Use of the Filling Line.

Project Team (Customer/SKAN)

Capacity

For the use of Vials, Syringes..

Depyrogenation, Buffer Station, Filling,
Stopper, Lyo, Capper, Washer..

Viable, Non viable Monitoring
(Containment Risk)

Leak rate



Explanation of the filling line

Use of the Filling Line.

Explanation of the filling line

Use of the Filling Line.



Explanation Occupational Hygiene Validation1
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Occupational Hygiene Validation

PDE/OEL Requirements

PDE/OEL Requirements.

OEL Requirements e.g. 0,1ug/m3

Safety Factor

Requirements for the Wipe test



Explanation Occupational Hygiene Validation1

Explanation of the filling line2.1

PDE/OEL Requirements2.2

Method of the Containment Performance2.3

Surrogate Test Product2.4

Risk Assessment2.5

Used Containment Barrier2.6

Location of the Air Samplers and Wipe Positions2.7

Training and Good Housekeeping2.8

Execution of the Occupational Hygiene Validation2.9

Results / Deviation2.10

Q&A3

Occupational Hygiene Validation on Filling Lines2

Occupational Hygiene Validation

Method of the Containment Performance 

Method.

In accordance to SMEPAC 

Reference/Surrogate material

Dilution in WFI (API Content)

Air Samplers IOM (Institute of 
medicine)

Surface sampling 



Method of the Containment Performance 

Airborn Contamination

Method of the Containment Performance 



Method of the Containment Performance 

Surface Contamination

Method of the Containment Performance 
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Occupational Hygiene Validation

Surrogate Test Product

Surrogate.

Suitable to measure low OEL Levels

Distribution from small to large 
particle

Similar to the used product

Possible use for GMP and Cleaning



Powders have different characteristics

Surrogate Substance

Surrogate Test Product
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Occupational Hygiene Validation



Risk Assessment

Risk Assessment.

Customer/Supplier

SKAN Risk Assessment first

Additional Risk Assessment with the
customer

Possible Use for GMP and Cleaning

Can be used as check list before the 
Work Hygiene Validation

Risk Assessment
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Occupational Hygiene Validation

Used Containment Barrier

Containment Barrier.

FiPa

Glove Ports

Class Sealing

Pressure Cascades

Active mouse holes on critical 
open areas.
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Occupational Hygiene Validation

Air Samplers and Wipe Positions

Air Samplers and Wipe Positions.

Learning curve.

In the beginning more tests to show
data

Based on the risk Assessment

Operator, Room, Air locks, Corridor

Together with the customer



Air Samplers and Wipe Positions

Picture documentation

Air Samplers and Wipe Positions
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Explanation of the filling line2.1

PDE/OEL Requirements2.2

Method of the Containment Performance2.3

Surrogate Test Product2.4

Risk Assessment2.5

Used Containment Barrier2.6

Location of the Air Samplers and Wipe Positions2.7

Training and Good Housekeeping2.8

Execution of the Occupational Hygiene Validation2.9

Results / Deviation2.10

Q&A3

Occupational Hygiene Validation on Filling Lines2

Occupational Hygiene Validation

Training and Good Housekeeping

Training and Good Housekeeping.

Training on the operators

SOPs on vial breakage

SOPs on cleaning of spillage

SOP on unloading the Lyo

Transfer of contaminated material
(Part of the Mock Up already)

Transfer of possible contaminated
viable samplers (short distance)



Explanation Work Hygiene Validation1
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Work Hygiene Validation on Filling Lines2

Work Hygiene Validation

Execution

Execution.

Supplier/Customer/Industrial Hygienist

Picture Documentation of the air 
sampler and position of the wipe 
test

Length of the test run and start of 
air sampling

3 Test run

Short time Exposure Test
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Methode of the Containment Performance2.3

Surrogate Test Product2.4
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Occupational Hygiene Validation

Results and Deviation

Results and Deviation.

External Laboratory in the Beginning

Validated HPLC Method of the surrogate
Material

Calculation of the air born concentration
on an 8hrs TWA Time Weighted Average

Short Time Exposure 

Deviation 



Example

Results and Deviation

https://www.ispe.org/publications/guidance-
documents/topic

The Containment Manual 
can be found in the
Library the EDQM.
The EDQM is to be editor 
of the Pharmacopoea Europe 
and to issue 
“Certificates of Conformance”


