<Biohazard)
# (Protozoa), (Mold),
<Bacteria) (Virus)

: (Nucleic acid)

(Toxin)
(Hazard)
(Biohazard)
2 (Field)
1, Etiological organism ?
n !
2. (Genetic

engineering®  Recombination DNA microorganism.

1.1

(Biohazard process)

(Treatment)



(Physical containment) (

(Biological isolation)

Etiological organism

(Biological isolation)
(Practice) I
(Level of risk)
(Code of practiced
NIH guideline for
reserch involving recombinant DNA molecules WHO

biosafety manual

(Physical containments

(Protection system)

(Physical containment)
13



13

Air filtration with emphasis on clean room

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

1986 by Tagasaco company staff

l Physical Containment I

1 st Isolation

Prevention of
Infection to
Experimentors

Experiment Operation
Instructions

2nd Isolation

)
Containment of
Etiological Organism
within limited area

(Examples)

| Safety Cabinet |

[lsc;lator for Animal ]

{Examples)

Handling of Aerosal
Generator

LHandIing of Pipette ]

Protect outside persons
from infection

[

Prevention of leakage of
Etiojlogical Organisms
to outside

(Examples)

[ Airtight LaboratoryJ

Disinfectionable
Construction

lSten‘Iization of exhaust air]

l Sterilization of draiangej
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7.1.1 HV]

7.1.1.1 - (Control access)

(Air lock system)

! (Shower)

7.1.1.2

(Individual system)

HEPA filter

7.1.1.3

(Decontamination of effluents)

1.1.1.4

(Sterilizationof waste and materials)
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ti A
A (Autoclave)
2 (Double-door pass-through)

(Containment system)

(Degree of physical containment)
Host-vector (Guidelines)

9 (The National

institute of health (NIH) guidelines)
Recombinant DNA

( 10 ) 3
BL1-LS, BL2-LS BL3-LS BLL-LS
BL3-LS 9

3
BL1-LS BLL - LS BL2 - LS

BL3- LS
(Secondary facility containement)

1.1.2
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9 *1
Robert J. Giorgio andJames J.
"Design of large scale containment
facilities for recombinant DNA
fermentation,"TIBTECH (Marchl986):60-66

Physical contaménent requirements for large scale fermentations using organisms containing recombinant
DNA malecules

[lem No.

K BB cwom-o

'[hstatie Ven|Iat|t?EMr_iveme&ho alr

Description BL1-LS BL2-LS BL3-LS
Closed vessel »
Inafct|vat|on of cud[ures br%/ validated procedure before removing
rom the close

Sample collection and addition of material in aclosed system
Exhaustnqases sterilized by filters before leaving the closed

Ster|I|zat|0nb valid ted rocedures before opening for
mamtenan gor ot [E)

Emergency plans and procedures for handling large losses

No Ieakaq}e of Véable organisms from rotating seals and other
mechanical devices

Integrity evaluation procedures —monitors and sensors

Containment eva*uatlon with the host organism before
Introduction of viahle organism

Permanent identification of closed system (fermentor) and
identification to be used in af recg ds ( )

Postm(I] of universal. blohazar% sign on each c‘?sed %stem and
containment equipment when"working with viable organism

Postmgr of universal biohazard sign on entry doors when work is
In progress
Operations to be.i |n acontrolled area:

%ep%rat Speci |ed

rs- ar oc
|Wa S, ceﬁmg and floors to permit ready cleaning and

econt
o gt i >

hower aC| ies mcose roximity
Area des,Pned topre Iudgrele se of cu ure fluids outside the
controlfed area in the event o? an a

ity “o%f e theleves of contaent e
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NIH guidelines f(
3
7.1.2.1 (Basic primary
containment)
71.1.2.2 (Addition
primary containment) BL2-LS BL3-LS
7.1.2.3 2
(Secondary facilities containment) BL3-LS
7.2
7.2.1
' Recombinant
DNA
I (Vessels) 17
(Vent)
Ao (Sterilable filter) 17
I
1?7 I
0.2 um
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14

0.2 um 15
1.2.2 (Inactivation)
(Culture) tf

(Closed system)

(Inactivation)

(Yield)

(Neutralized) ,

(Holding tank)
(Broth)ll (Containment)
(Fermenter)



(March 1986):60-66

1

PRODUCT

14 ' /
Robert J. Giorgio- and James J.
"Design of large scale containment
facilities for recombinant DNA
fermentations,"TIBTECH
CCNTANVENT BOND'RY W,
|
|| FERMENTER AR NICROFILTER
l
' IIHETCELLS

i i

CELL
KILL

[Ee =0 g oyl

|

i}

— SOLUTION
TO RECOVERY

Containment for an extracellular product. Cells are killed by direct steam, acid or chem icals,
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15 if
Robert J. Giorgio and James J.
"Design of large scale containment
facilities for recombinant DNA
fermentations,"TIBTECH (March 1986):60-66

CELL LYSIS & CROSS FLOW
FERMENTER a7 L > " DEBRIS > MICROF ILTER - %E\Y
| o REMOVAL .22 MICRON | |
BROTH CELL DESRIS '

[ Y

BROTH
KILL

|

Containment for an intracellular product. Broth is killed by direct steam injection or by chemicals.
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1.2.3

(Closed system)
(Aerosols)
(Exposed surface)

1.2.3.1

(Connection)
1.2.3.2

(Sterile vent filter)
7.2.3.3
(Centrifuges)

(Biological safety cabinets)

71.2.4 fa

(Sterile filter)

(Cyclones) Coalescing filter

(Fermente



7.2.5

71.2.5.1

1.2.5.2

valve

71.2.5.2.1
1.2.5.2.2
(Vent)

104

Vi

Relief

Relief valve
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Relief valve
"Relief valve
7.2.5.2.3
Relief
valve
Relief valve
ifa (Sterile filte)
Relief valve Relief valve
Relief valve
Relief valve
! Relief value
Rupture disc Relief valve
Ruptrue disc diaphragm Rupture disc
Relief value Rupture disc
|
Relief value

7.2.6
(Rotating seals)



mechanical seal

steam seal

1.2.7
« I

106
Double

(Sterilization)
17

b Recombinant DNA «

sterilized) I

(Central tank)

1.3

71.3.1 '

(Sensors)

«

7.3.2

(Host organism?

(Steam
20 P.S.I. (

«

«

(Monitor)

«

Recombinant
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DNA | (Containment)

Inoculate
(Host organism)
7.3.3 (Closed system)
(Inlet ) (Qutlet)
tf
7.3.4

1.4

7.4.1



1.4.2

(Physical facility containment)

71.4.2.1

air lock

lock

1.4.2.2

1.4.2.

71.4.2.4

7.4.4.5

1.4.2.6
HEPA filter

tf

Air

108
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1.5 BL-1-LS

7.5.1 BL-1-LS
(Facility)

7.5.2
1 (Class-1 in danger

classification for etiological organism)

CDC Guideline BL-1-LS ' Recombinant
DNA NIH quideline
7.5.3
" (}
BL-1-LS 16
7.6 BL-2-LS
7.6.1 BL-2-LS
2 (Class
-2 in danger classification for etiological organism)
CDC guideline BL-2-LS
Recombinant DNA NIH guideline
7.6.2 A
ifa "

(Waste materials)
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16 BL-1-LS
Air filtration with emphasis on clean room
and energy saving, TPA(Thai-Japan),August
1986 by Tagasaco company staff

HVAC

mmg @ l EF
e — 3 = @ =

AN 5
Y— ?

I l SINK SEWERAGE

——
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7. .3

(Aerosol) Blender freeze-dryer, ltrasonic
cell crusher, Centrifugal, separator
Safety cabinet 2
Safety
cabinet BSI
7.6.4 Safety cabinet
Formaldehyde 10
HEPA filters '
7.6.5 Safety cabinet

Formaldehyde

BL-2-LS 17

1.7 BL-3-LS

7.7.1

3 (Class-3 in danger classification
for etiological microorganism) CDC
guideline BL-3-LS Recombinant DAN
NIH guideline
1.7.2 BL-3-LS

(Ante-room)
2 (Double air tightdoor) lia
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17 BL-2-LS

« Air filtration with emphasis on clean room
and energy saving, TPA(Thai-Japan),August
1986 by Tagasaco company staff

HAC
< > 1 EF
R £
4> Hera @ =2 ..dg‘
oo S e P2 20 SN
BIOHAZARD MARK SAFETY CABINET

\B H‘En;;m,_/ o AUTOCLAVE
@ [PIE ot
- SINK

IBIOHAZARD' SEWERAGE
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1.7.3

(Ante-room)

1.7.4
Safety cabinet I1-A I-B
(Clean booth)

(Clean tent)
HEPA filter

1.7.5 Safety cabinet

HEPA filter

1.7.6

$
!
(Air tight)
1.7.7
500 / 12
24 120° C 30
7.7.8 HEPA filter

Formalin injection by steam ejector

Duplicated for hack up
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function

1.7.9

BL-3-LS 18



18

BL-3-LS
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Air filtration with emphasis on clean room

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

1986 by Tagasaco company staff

HVAC —
|l ==Y :
o HEPA ¢
ROOM Z &
1 ar [ \r} ’ HEPA > R >
LOGK A% NEGATIVE PRESSURE ———
BIOHAZARD MARK ,
1] B SAFETY CABINET SRR
E bﬁ} HEPA
@é > 2 §
P-3 iy gy ~
SINK
BIOHAZARD lf] SEWERAGE
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