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1.

2.

3.

4.

5.

6.  (mark-to-mark) 

7.

8.

9.

10.

11.

1. 2-3 mm

6 cm

2.

3.

4.

 ( )

 ( )

5.

12

1.

 ( 10 )
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2.

3.

4.

5.

6.

7.

8.

9.

10.

11. 5 min

12.

10

1.  ( 5 µm) 

2.

3.

4.

5.

1.

2.  ( )
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3. : (a)  (

) ; (b) 

4.

5.

1.

2.

3.

4.

5.

6.  ( 14 )

1.

2.

3.

4.

5.  ( )

6.

7.

8.

9.  ( 70%)
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10. 3 4  ( )

11.

12.

13.

14.

15.

16.

1.  ( )

2.

3.

 (poly

tetrafl uoroethylene PTFE)

4.

5.

6.

1.  ( )

2.
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1.

2.

3.

4.

1.

2.

3.

4.

5.

6.

 ( “  (19)”)

 (2)
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1. [2]

2.

3.

4.  ( 15 )

 ( )

5.

1.

2.  ( )

3.

4.

1.  ( )

2.   (

)

 ( )

1.

2.

3.
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1.

2.

20 °C

1 g l

5 g l  ( 14 )

 (prion  “ ”)

 (transmissible spongiform encephalopathies TSEs)  (Creutzfeldt-Jakob

disease CJD ) - -  (Gerstmann-Sträussler-

Scheinker syndrome)

 (bovine spongiform encephalopathy BSE)

(20-23)

1.

2.  ( )  (

)

3.
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4.  (tissue pr essors)

 ( )

5.

6.

7.

8. 96 1 h (24‚ 25)

9.

134-137 °C 18 min 3 min

10. Kevlar

11. 20 g l (2 )  (

) 1 h

12.

 ( )

13. 20 g l (2 )

1 h

14. HEPA 1000 °C

a.

b. “ ”‚

c. HEPA

15. 20 g l (2 ) 1 h

16. 20 g l (2 )

1h

 (12) (26) (27)

12
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1313

3 4  (

)

1.

2.

3.

4.

5.

6.

7.

8.

9.

1.

2.

3.

4.
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5.

6.

7.

8.

 ( )

 ( 1 h )

 ( 24 h)

13
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 ( 30 min) 

 ( 30 min)

 ( )

 ( 14 )

 ( )

1.  (

)

2.
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3.

4.

5.

6.  (

)

7.

8.

9.

10.

1.

2.

1.  ( 3 4

)

2.  (full-face

respirator) 

3.

4.

5.

6.

 (12) (28)
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1414

(antimicrobial) (antimicrobial) 

(antiseptic)(antiseptic)

(biocide) (biocide) 

(chemical germicide) (chemical germicide) 

(decontamination) (decontamination) 

(disinfectant) (disinfectant) 

(disinfection) (disinfection) 

(microbicide)(microbicide) 

“ ”

(sporocide)(sporocide) 

(sterilization)(sterilization) 
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 ( )

 (w v) 12

( ( )

 (NaOCl) 

 ( )  ( )

14
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 ( )

12

a b

0.1  (1 g l) 0.5  (5 g l)

 ( 5% ) 20 ml l 100 ml l

 ( 70% ) 1.4 g l 7.0 g l

 ( 60% ) 1.7 g l 8.5 g l

 ( 1.5 g ) 1 4

 ( 25% ) c 20 g l 20 g l

a

b  ( )
c

1 g l 5 g l

50 g l 1 50

1 10 1 g l 5 g l

120 g l

(Ca (ClO) 
2
) 70

1.4 g l 7.0 g l 1.0 g l 5 g l

1-2 mg l
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 (NaDCC) 60 NaDCC

1.7 g l 8.5 g l 1 g l 5 g l NaDCC

1.5 g 1 4 1 1 g l

5 g l NaDCC

NaDCC 10 min

25%

20 g l

-T ( )

 (Cl
2
)  (O

2
)

: (1)  (HCl) 

 (NaClO
2
) ; (2) 

20 °C  (HCHO) 

14
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70%

370 g l (37%)  (100 ml l)

 ( )

 ( )  (5% )

(OHC (CH
2
)

3
 CHO) 

20 g l (2%) 

( )

1-4

 (dipstick) 

 ( )
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 (

)

 (C
2
H

5
OH)  ((CH

3
)

2
CHOH)

70% (v v)

70% (v v) 100 g l

2 g l 70% (v v)

 (polyvidone iodine)

14
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4-10 °C 

 (H
2
O

2
)  (CH

3
COOOH) 

3% 5-

10 30% 3-6%

 (NaOCl) 1%

 (5 g l)

3%

 ( )

21 °C 70  (

)

8 h
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 ( 0.8 )

 ( )

10  ( )

70%

(  (duct tape) ) 

6 h

2  ( )

30 min

10  (

)

“ ”

160 °C 2-4 h  ( )

14
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 (

)

 ( )

1. 134 °C 3 min

2. 126 °C 10 min

3. 121 °C 15 min

4. 115 °C 25 min.

 (“ ”) 10

 ( HEPA )

HEPA

134 °C

3 min

80 °C
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1.

2.

3.

W
HO

 0
2.

13
9

14

10
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4.

5.

80 °C 

6.

7. 80 °C 

8.

“ ”

9.  ( )

10.

 ( 3 )

800 °C 1000 °C

 ( )
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 ( 3 )

 (13) (29-39)
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1515

1.

2.

3.

 ( )

 (40)

 (United Nations Committee of Exports on the Transport of Dangerous

Goods UNCETDG) 

 (International Civil Aviation Organization ICAO) 

(Technical Instructions

for the Safe Transport of Dangerous Goods by Air (41) ) 

(the European Agreement concerning the International Carriage

of Dangerous Goods by Road (ADR) (42))

 (International Air Transport Ass iation IATA) 

(Infectious Substances Shipping Guidelines) (43)

IATA ICAO

IATA IATA
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UNCETDG

13  (2003) (40) WHO (44)

11

1.

2.

3.  ( 5

)

4.

15
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A

B

11
( IATA Montreal Canada )

50
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5.  ( 30 min)

6.  ( 2-5 )

7.

8.

15
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1616
DNADNA

DNA

 (genetically modifi ed organisms, GMOs)

1975

 (45) DNA

DNA 25

DNA DNA

DNA

DNA

DNA

DNA

GMOs

DNA

pUC18 pUC18

K12

pBR322 K12

• 101 •

biosafety_ch.indd Sec2:101biosafety_ch.indd   Sec2:101 27.9.2005 9:05:3627.9.2005   9:05:36



• 102 •

DNA K12

pUC18

1. DNA GMO

2. DNA DNA

3.

4.

 ( )

 ( )

 (“ ” )
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 (GMOs) 

 ( )

1.

2.

3.

4.

5.

6.

7.

8.

1.

2.

16 DNA
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3.

4.

5.

 (

)

1.  ?

2.  ?

3.  ?

4. DNA

GMO  ?

5.  ?

6. GMO

 ?

7. GMO ?

GMOs

GMOs

DNA

 (17)  (46-48)
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1717

 ( 5)

 (material safety data sheets MSDS)

1.

2.

3.

4.

5.

13

13
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13

5

 ( )

1.

2.

3.

4.
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5.

6.

7. ( Na
2
CO

3
)  (NaHCO

3
)

8.  ( )

9.

1.

2.

3.

4.

 ( )

5.

6.

7.  ( )

14

14

a b •  ( )

•

•

•

a b •

a

b

 (1)  (49-51) 5

17
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1818

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

 ( )
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15

CO
2

 (49)

 (

)

 (

)

 (

)

1.

 ( )
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2.

 ( 8-15 )

1.

2.

3.

4.

1.

2. - -

2
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3.

 ( ) 1.3-1.5 cm

- -

4.

1.

2.

3.

4.

1.

 ( )

 ( 12)

2.

18
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3.

12
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1919

 (

)

1.

2.

3.

4.

5.
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6.

7.

8.

9.

10.

11.

12.

13.

14.

DNA

1.

2.

3.

4.  ( )

5.

6.

 (

)
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2020

 (

)

( ( ))
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2121

 (

)

1.  (

)

2.

3.

 (

)

4.

5.  (

)
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 ( )

6.

7.

WHO

21
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2222

 ( )

1.  ?

2.  (

) ?

3.  ?

4.  ?

5.  ?

6.  ?

7.  ?

8.  ?

9.  ?

10.  ?

11.  ?

12.  ?

13.

 ?

14.  ?

15.  ?

16.

 ?

1.  ?
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2.

 ?

3.  ?

1.  ?

2.  ?

3.  ?

4.  ?

5.  ?

6.  ( ) ?

7.  ?

8.  ?

9.  ?

1.  ?

2.  ?

3.  (

) ?

4. HEPA  ?

5.  ?

1.  ( 300-400 lx) ?

2.  ( )  ?

3.  ?

4.  ?

5.  ?

1.  ?
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2.  ?

3.  ?

4.

 ?

5.  ?

6.

 ?

7.  ?

8.  ?

9.  ?

1.  ?

2.  ?

3.  ?

4.  ?

5.  ?

6.  ?

1.  ?

2.  ?

3.  ?

4.  ?

5.  ?

6.  ?

7.

 ?

8.  ?

9.  ?

10.

 ?
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11.  ?

12.  ?

13.

 ?

14.

 ?

15.  ?

1.  ?

2.  ?

3.  ?

4.  ?

5.  ?

6.  ?

7.  ?

8.  ?

9.  ?

10.  ?

11.  ?

12.  ?

13.  ?

1.

 ?

2.  ?

3.  ?

4.  ?

5.  ?

6.

 ?
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7.  ?

8.  ?

1.

 ?

2.  ( ) ?

3.  ?

4.  ?

5.

 ?

6.  ( ) ?

1.

 ?

2.

 ?

 ?

3.  ( ) ?

4.  ?

5.  ( ) ?

6.  ?

7.  ?

8.  ?

HEPA  ?

9.  ?

1.  ?

2.  ?

3.  ?

22

biosafety_ch.indd Sec2:129biosafety_ch.indd   Sec2:129 27.9.2005 9:06:0327.9.2005   9:06:03



• 130 •

4.

 ?

5.  (domestic and clerical staff) 

 ?

6.

 ?

7.

 ?

8.

 ?

9.  ?

10.

 ?

11.  ?

12.  ?

13.  ?

14.  ?

1.  ?

2.  ?

3.  ?

4.  ?

5.  ?

6. HEPA  ?

7.  ?

8.  ?

9.  ?

10.  ?

11.  ?
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1.  ?

2.  ?

3.  ?

4.  ?

5.  ?

6.  ?

7.  ?

8.

 ?

9.  ?

10.  ?

11.  ?

12.  ?  ?

13.

 ?

1.  ?

2.  ?

3.  ?

4.  ?

5.  ?

6.  ?

7.  ?

8.  ?

9.  ?

10.  ?

11.  ?

12.  ?
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