(Large scale

bio-process)

(Operation procedure)

(Cross-contamindtion)



6.1

6.1.1

(Suitable size)

(Location)

6.1.1.1

6.1.1.1.1
6.1.1.1.2

6.

1.1.

67

(Biological products

(Construction)

(Objectionahle odors)



6.1.1.1.4 (Sanitation

hazards)
6.1.1.1.5

6.1.1.2

6.1.1.3 (Zone)

6.1.1.4 , ; : ,

6.1.1.5
6.1.1.6

( itable size)

(Density of

distribution)

6.1.2



(Contamindtion)

(Activity)

of sterility)

6.1.2.1

(Mix up)

(Function)

(Sterility)

(Unit pilotlaboratory)
(Degree

# (Area planning)

69
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(Clean area)  (Sterile
environment) (containment area”

(The most critical need)

(Functional
grouping)

(Environmental
condition requirement) 6 (Zone)

1 (Plant exteria)

(Landscaping)T

(layer)

2 (Minimal protection)



1

" (Physical protection)
(Structural Barier)

(Rough air intake filter)
3 (General processing

area)

0 1

( ally well sealed)

(Air - handing system)
(Visible range)

4 (Clean area)

3 HEPA filter
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(High efficiency particulate air)
(Subvisible range)

(Air lock) '
5 (Sterile area)
(Aseptic
filling process) (tructural barrier)
HEPA filter
0.3 umn 99.97 %
6 (Containment area)

(Pathogenic microbe)

(rDNA micro - organism)



3

(Sterile area)

(Laminar flow)

NIH guidelines
(NIH guidelines for research involving recombinant DNA
molecules) WHO laboratary biosafety manual
6.1.2.2 (Functionalgrouping)
1

6.1.2.2.1 (Process fun



6.1.2.2.2 (Warehousing)

(Receiving)
6.1.2.2.3
6.1.2.2.4
Bk AR (Laboratary
analysis)
6.1.2.2.6

(Engineering and maintenance)



15

6.1.2.2.7 (Employee

services)

6.1.3

(Physical barrier)

(Functional relationships)
(Pilot laboratory-
to analytical laboratory),
(Pilot laboratory-to-shared space),

(Pilot laboratory-to-shared equipment),

(Flow)

Flow diagram
Flow
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(Configurations)
(Laboratory workstation),
(Laboratory office), (Support space),
(Mechanical service space),

(Entrance and corridors)

6.1.4
(Facilities)
(Air pressure), (Microbiological),
(Dust), A (Humidity) (Temperature)
6.1.4.1
6.1.4.1.1

(Extraneaus adulterants)

(Cross-contaminant)

6.1.4.1.2

6.1.4.1.3



1

: (Spatial arrangement)

6.1.4.2

6.1.4.2.1

6.1.4.2.1.1
(Hard), (Smooth),

AN
(Detergent)
6.1.4.2.1.3

6.1.4.2.1.4

(Recess)
6.1.4.2.1.5

6.1.4.2.2

6.1.4.2.2.1

(Nonporous),

(Projecting features)



(High -
density paint) (Epoxey paint)
6.1.4.2.2.2
(Vinyl tile)
(Detergent)
b7 1 dosded
( pendedceiling) (Air diffusers)
6.1.4.2.2.4

(Heating and Cooling system)

(Airborne)
(Vents)
(Air
conditioning)

8
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(Vents), (Grates), (Windows )
|

(Insect attractant)
(Exhaust)

6.1.4.2.2.4.1
! (Air-bone)
6.1.4.2.2.4.2

(Enclosed or semienclosed system)

6.1.4.2.2.4.3

6.1.4.2.2.4.4

6.1.4.2.2.4.5

6.1.4.2.2.4.
(Pressure damper) (Air diffusers)

( )
6.1.4.2.2.4.7
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6.1.4.2.2.4.8

HEPA filterTw

6.1.4.2.2.5

60 75
I

6.1.4.2.2.6

(Utility and services)
0.1.4.2.2.6.1

(Plumbing system)
(Free of defects)

(Positive pressure)

PH standard 42 CFR Pt.72

(Sterile process)
(Distribute)

for injection)

(Water

6.1.4.2.2.6.2
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(Self dranage)
(Back siphonage)

6.1.4.2.2.6.3
(Sewage) (Trash)
6.1.4.2.2.6.4
( teamH|
(junction)
6.2 fa

(The sterile pilot

laboratory or asepsis processing laboratory)

2
(Secondary barrier)

(Guidelines)
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6.2.1 (Management)
(Operation) (Practices)
A
(Zone” 4 (Clean area) 5 (Sterile
area clean room
) (cl )

The Federal standard 209 D

(Standard operation procedure)
21 CFR Part
212 - Current good manufacturing practice in the manufactur,
processing,packing,or holding of large volume parenterals

for human use.

6.2.2

6.2.2.1

6.2.2.1.1
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(Bed (Paticle) (Bacteria)
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a

(Industries requiring clean rooms)

Pharmaceutical

factory

Laboratory
animals

Biohazard

Food

Others

Antibiotics

Vaccine

Anticancer drugs
GMP in genera]

Barrier system
Isolator

Recombinant DNA
Living germ, experiment
Animal experiment

Fermentation
Megt processing
Sweets

Retort food

Mushroom, New plants
Aquatic animal
Hospital

10

n

(Air cleanliness,®. 0.5 um)

100

1l

10k 100k

v

84
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6.2.2.1.1.1

6.2.2.1.1.2
, (Positive presure)
! (Bio-hazard)
6.2.2.1.1.3
(Wet shower) (Air

shower)
6.2.2.1.1.4 !

6.2.2.1.2

0272 ST
(Virus free gaments)
6.2.2.1.2.2 ,

6.2.2.1.2.3 1

6.2.2.1.2.4

6.2.2.1.3 1]

6.2.2.1.3.1



6.2.2.1.3.2
6.2.2.1.3.3
f

6.2.2.1.3.4

fa

2.2.1.4

6.2.2.1.4.1

6.2.2.1.4.2

6.2.2.1.4.3

11
12

6.2.2.2
(Building and facilities)

86
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11 ruf] !
(outline of biological barrier system)
Air filtration with emphasis on clean room
and energy saving, TPA(Thai-Japan),August
1986,by Tagasaco company staff,

| MMOL

’i z = ool
0 A
| PRESSURIZED



12

88

# 1
(Required equipments for biological clean

room )
Air filtration with emphasis on clean room

and energy saving, TPA(Thai-Japan),August

1986,by Tagasaco company staff,



6.2.2.2. 1

(Arrangement)
6.2.2.2.1.1 (Sterile

areas) (Isolated)

6.2.2.2.1.1.1
Ff
6.2.2.2.1.1.2
6.2.2.2.1.1.3
6.2.2.2.1.1.4
(Filling and sealing room)

6.2.2.2.1.1.5

. < < '
NIANUFALAIALATANUAD E:]‘Uﬂ'im

6.2.2.2.1.2.

(Anteroom) (Air
shower) (Gowning room)
(Air lock)
(pass box)
6.2.2.2.1.3
(Positive pressure)

6.2.2.2.1.4
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6.2.2.2.1.5
6.2.2.2.1.6 (Access)
HEPA
6.2.2.2.2
6//2 ) e A , , , fixture
partition
6.2.2.2.2.1.1
(Sanitizing
solution)
6.2.2.2.2. 1.2
(Oxidizing) (Deterioration)
6.2.2.2.2.2
(Flooding)

(Curved or coved)

(Floor-wall junction)



6.2.2.2.2.3

6.2.2.2.2.4"

(Physical separated area” ,

(Code)
6.2.2.2.2.5
(Sterilization area)
double - ended autoclave oven
e &y oo )
|
6.2.2.2.2.6.1
6.2.2.2.2.6.2
!
6.2.2.2.2.7
|
6.2.2.2.2.7.1,
6.2.2.2.2.7.2

(Backflow)



92

-2.2.2.2.7.3

(Transmission)

6.2.2-2.2.7.3.1
(Stainless steel) ?
( team) ,
! (Welding)
(Fitting)

6.2.2.2.2.7.3.2
(Slope)

2R (Liquid
waste) (Sewage)
(Tapped drain)
(Atmospherie break)

(Back siphonage)
2.2.2.2.9

02.2.2.2.10
(Process waste)

(Sanitarywaste)

( )
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