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Advanced Therapeutic Medicinal Products, 
ATMP

Gene Therapy, 
GTMPs
contain genes that 
lead to a therapeutic, 
prophylactic or 
diagnostic effect. They 
work by inserting 
recombinant genes 
into the body to treat 
cancer, genetic 
disorders or long-term 
diseases.

Somatic Cell, 
Therapy, SCTMP
contain cells or tissues 
that have been 
manipulated to change 
their biological 
characteristics or cells or 
tissues not intended to 
be used for the same 
essential functions of the 
body. They can be used 
to cure, diagnose or 
prevent disease.

Tissue Engineering 
Products, TEP
contain cells or 
tissues that have 
been modified so 
they can be used 
to repair,
regenerate or 
replace human 
tissue.

Combined ATMP
contain one or 
more medical 
devices as an 
integral part of 
the medicine,
such as cells 
embedded in a 
biodegradable 
matrix or scaffold.
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PRINCIPLE

1 
PIC/S GMP Guide

Annex 1 MANUFACTURE OF STERILE MEDICINAL PRODUCTS
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QC vs QA

Quality Assurance,
QA

prevent defects with a focus on 
the process used to make the 
product

avoid the defect in the first 
place

a proactive process

a process based approach

involves processes managing 
quality

Quality Control, 
QC

identify (and correct) defects in 
the finished product

find defects and correct it 

a reactive process

a product based approach

be used to verify the quality of 
the product
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The more manual the process is, the higher the risk!
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Aseptic Processing

Asepsis A state of control attained by using 
an aseptic work area and performing activities 
in a manner that precludes microbiological 
contamination of the exposed sterile product.
Aseptic Processing the processing of drug 
components (drug, containers, excipients etc.) 
in a manner that precludes microbiological 
contamination of the final sealed product.
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Aseptic Processing9

Clean Area/Cleanroom10
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WHO GMP US 209E US Customary ISO/TC (209) 
ISO 14644  

EEC GMP 

Grade A M 3.5 Class 100 ISO 5 Grade A 
Grade B M 3.5 Class 100 ISO 5 Grade B 
Grade C M 5.5 Class 10 000 ISO 7 Grade C 
Grade D M 6.5 Class 100 000 ISO 8 Grade D 

 

A
C

D
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(nonpathogenic 
microoganisms)

( bioburden)

( )
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HVAC / HEPA 

( )
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19

NOTE: Men shed more particles 
than women

Activity Particles 
Generated

Standing or Sitting 100,000

Slight head/hand 
movement

500,000

Body, arm 
movement w/ toe 
tapping

1 million

Changing from 
sitting to standing

2.5 million

Slow walk 5 million

Running 30 million

…

20

Hands
10,000 -100,000 / cm2

Groin
1-20 million / cm2

Feet
1 million / cm2

Scalp
~ 1 million / cm2Forehead

100 -1,000 / cm2

Saliva
~ 10 million / gm

Nasal Fluid
~ 10 million / gm

Armpit
1-10 million / cm2

Feces
>100 million / gm

!
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Gowning21

22
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Scrubbing technique23
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(Top-Down)
(Inside-out)
(Bottom-Up)
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http://www.shikee.com.tw/product_detail.asp?pro_ser=4640139
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http://www.micronclean.be/bemicron.aspx59



Gowning technique27

Closed gloving method28

https://radiologykey.com/aseptic-techniques-2/60



Closed gloving method29

Open gloving method30

https://radiologykey.com/aseptic-techniques-2/61



Open gloving method31

32
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33

items being protected by air flow must receive 
clean ‘first air’ - so all operator manipulations 
must be done downstream of air flow
Aseptic manipulations and operator gloves must 
be restricted to within the protected zone during 
a critical activity

‘First Air’ principle:

Vertical LAF
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‘Buddy system’

Grade A

‘CLEAN’ 

operator

Grade B

‘DIRTY’ 

operator

Single wrap Double wrap

The clean operator 
must NOT touch 

anything that is not 
sterile 
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?
Purity ?

Sterility Testing

Mycoplasma Testing
Endotoxin Testing

Viability
70%

Differentiation
Adventitious Viruses 
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Sterility Testing

, 7

II, 101, 12

, 14

Sterility

Class 100

Suitability tests

Sterility of media —

Growth promotion test —
10 100CFU 

Seed lot culture 
maintenance techniques
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Mycoplasma Testing
28

7

II, 101, 12

?
Identity

Cell Mophology
Surface Antigen

DNA polymorphism
Chromosome karyotyping
Isoenzyme analysis
Biofunction Assay
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?
Potency

Cell Number Viability
Colony Forming Assay
Paracrine
Differentiation
Cytotoxicity
Antigen Presentation

Guidance for Industry-Potency Tests for Cellular and Gene Therapy Products, 2011

?
Stability

!
!
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51 Setting

BSC

52 Setting

Closed glove technique is the best technique
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53

-QC
• Aerobic culture
• Anaerobic culture
• Fungus culture
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(%) 1(mg/g) 2(mg/kg)

0.100 0.200 1.00

-1 38.1 … …

-2 37.9 … …

-3 37.1 … …

37.7 … …

-1 5.1 < LOD < LOD

-2 7.8 < LOD < LOD

-3 6.7 < LOD < LOD

6.53 < LOD < LOD

82.7% … …

* < LOD
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55 -Bioburden Report

Bioburden Report
(CFU) (CFU) (CFU)

-1 1.2 1.5 0.6
-2 <3 1.2 <3
-3 26.7 3.9 3.6

Bioburden 12.9
Bioburden 34.2
SIP 0.3ml( ) /116ml( )=0.0026

Total Bioburden 34.2/0.0026=13154(CFU)
(CFU) (CFU) (CFU)

-1 <3 <3 <3
-2 <3 <3 <3
-3 <3 <3 <3

Bioburden 0
Bioburden 0
SIP 0.33ml( ) /90ml( )=0.0037

Total Bioburden 0/0.0037=0(CFU)
*CFU<3
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Promotion Test
Promotion 

test
Negative 
control

Positive 
control

Thioglycollate broth E. Coli   ATCC 25922 Growth well No growth Growth well

Thioglycollate Cl diffucile ATCC 9689 Growth well No growth Growth well

Trypticase soy broth C albicans ATCC 10231 Growth well No growth Growth well

Thioglycollate broth E. Coli  ATCC 25922 Growth well No growth Growth well

Thioglycollate Cl diffucile ATCC 9689 Growth well No growth Growth well

Trypticase soy broth C albicans ATCC 10231 Growth well No growth Growth well

Thioglycollate broth E. Coli  ATCC 25922 Growth well No growth Growth well

Thioglycollate Cl diffucile ATCC 9689 Growth well No growth Growth well

Trypticase soy broth C albicans ATCC 10231 Growth well No growth Growth well
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