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Radiosterilization of Medical Products
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(Radiation Biology Laboratory, Korea Atomic Energy Research Institute)

ABSTRACT

For the bulk sterilization,

there are two traditional methods of autoclaving and

exposure to ethylene oxide. However, autoclaving involves high temperatures and

pressures and ethylene oxide is

chemically highly reactive,

so these methods are

often not applicable. For the purpose of sterilization of medical products by gamma

radiation, we have carried out
irradiated at varying radiation levels.

The results obtained were as follows;

sterility and safety tests on some medical products

1) The minimum dose of radiation for the sterilization of medical products was 2.5

Mrad.

2) The radiosterilization dose varied depending on the initial population of

microorganisms.

3) In transfusion sets, a level of

radiation of 2.5 Mrad at room temperature

produced no pyrogen and they remained bacteriologically sterile.
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Table I. Natural contaminants in unsterilized medical products

‘wufacturer . No. of Number of species
Medical product™___ Size tested Cocci Bacilli l Fungi
B | 45cmx45cm 10 2 6 | -
Gauze E | 45cmx d45cm 10 1 5 | -
s | 45emx45em 6 2 e | -
Cotton | e | 10gm 6 | - | 3 6
Transfusion set } D set 8 l 1 ‘ 6 —
A 2cc 10 ‘ 1| 2 6
A 5ec 10 e | s | s
Syringe
A 10cc 0| 2 7 | s
A 20cc 0| - $ 2 7

Table 2. Distribution of bacteria on various medical products taken at random before

sterilization
\ Manufacturer tm Percentage of colonies
) Size mgnger
Medicalm No. of | ' 0'—10? 10%--10% 10°—10*| 10°—10% 10°—10°
B |semxasem | 90 | — | — } 22 | 3.3 [ 3.8 26.7
| -
Gauze | E | 45emx45om | 90 [ 4.4 [ 20.0 ] 26.7 ° 26.7

[45cm><45cm | 30 |

- I

20.0 | 26.7 | 53.3
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Cotton |E|  1gm | 4 | - | - | - | 33.4 | 209 | 4.7
Transfusion set | D[ et | 80 | — | 2u6 | 519 85| — | -
Syringe A 1 | w0 | so | 50 | 0.0 | 00| — [ =
Syringe needle | A | 216 | 48 | g3 | s0.0 | s7.5 | 22| ~ ] -
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Table 3. Sterility on medical products after
exposure to radiation

Medical Radiation dose(Mrad)
products | 0 |0.25]0.50  0.75 [ 1.00
Gauze | 20720 15/20] 2/20 0/20] 0/20
Cotton | 2072 18/20] 4/20] 0/20] 0/20
Bandage ]20/20 17/20] 4/20 2/20] 0/20
Syringe }20/20J 18/20] 5/20| 1/24] /20
Vinyl slove| 2020 6/20 4720 2720 /20
Rubber, e | 20720] 6/20 0/ 0/20] 0720
Petri dish | 20/20] 20/20] 7/20) 1/20] 0/20
Transfusion | 20/20] 2/20] 0/20] 0/20 0/20

Remark : No. of medical products showing
growth/No. of medical products examined.
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Table 4. Sterility on inoculated paper discs after exposure to radiation

. . ’ No. of l Percentage sterile after 14 days incubation
Microorganisms Source*| organisms
per disc ] 0 | 1.0 ] 1.5 ‘ 20 | 25
E. coli, 113-3 [ NIH | 5.0x10° | o | 10| 100 L 100 | 100
S. typhi, Ty 2 | NI | 15x10° | o | 100 | 100 | 100 | 100
Staph. aureus. [ svU [ 3.8x10° | o 100 | 100 | 10| 100
B. subtilis ] SNU’ 3.8X 106 J 0 j 100 [ 100 ‘ 100 [ 100
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Cl. tetani, Harvard | NIH | 1.0x10° | s | w0 | e | 100
M-7 | MP ‘ Lox10' | | 0 | 100 | 100 | 100
B. cereus, R-J | R , 8.7X10° | 0 | 50 [ 100 ‘ 100 | 100

Remarks,NIH National Institute of Health, S\IU Dept.
Seoul National University. MP:

Medicine,
Reactor.
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Table 5. Lethal doses of radiation for micr-
oorganisms at various concentrations

1 . No. of cells| Lethal dose
Microorganisms per disc ’ (Mrad)
1x10° | 0.375
M7 1x10° | 0.901
1% 108 | 1.450
1x10° | 0.450
B. brevis, R-E® 1x10° } 1. 150
1x10° ’ 1.802
1x10° | 0.625
Cl. tetant,
1X10° { 1.512
Harvard
IX10° | 2.425
VRVeinrlarks: 1) Bacteria isolated fi;;)m medical
product.
2) Bacteria isolated from TRIGA MARKI
reactor.

Medical Product.
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Table 6. Purities in nonirradiated and irradiated medical products

wedical product Gauze Cotton
i;xrityvte’St\ Standard ’ I\onlgir;lt-ed [ 2.5Mrad / Standard | Nomélr:ted ’ 2. 5Mrad
P iy
m;t:rriasloluble [ less 20mg l 1Z2mg ’ 34m‘r ‘ less 14mg { 11.6mg ‘ 12ing
Acid f — — I — ’ B l — J _
Alkali ‘ —_ ‘ _ ‘ _ J ] [ T
TN I W N R
Absorbing capacity: ! { [ ] more 100g ' 218¢ { 216g
Sedi - : :
nggé?g‘ta“‘m Illess 10sec I 7—8sec l 8sec ]1 less 8sec 1 7—8sec ] 16—130sec
Ash | less 0.3% | 0.24% | 0.36% | less0.3% | o0.04% | 0 1a%
Table 7. Pyrogen test on irradiated transfusion sets
Animal Before injection(BI) i After .nJecmon(AI) { Al— [(AT—
Manufacturer ! B —
group | 20 hrs f 18 hrs ‘ 2 hrs } 0 hrs l 0 hrs ’ 1 hrs 2 hrs l Control
A 1029 1027 ] 1027 ] 1024 103.3] | 1035 10 5 1035 0.9
D—H B 102.7 102.4 [ 103.3 | 102.8 | 103.9 ! 104. 0 103.8 1.1
C | 1029 103.2| 103.3, 102.3 103.1| 103.8| 104.2 | 0.8 | *0-42
| D } 103.1 | 102.6 | 102.6 | 103.1 | 105.3 | 104.0 | 103.7 | 1.4
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A | 1081 103.3] 1026 102.9] 103.4| 1036 102.9 0.33
B | 1028 102.8| 102.8| 1027 1031 103.3| 103.1| 0.4
D—A C 103.0 102.9 | 102.6| 1023 103.1] 103.0 | 103.2| 0.4 0
D 103.2 1024 1028 1026 1051 1043 102.7 | 1.4 ‘
A | 103.0] 1034 1027 1027 103.8 103.9| 103.6 o.s!
Control B 102.4 | 1028 1017 10L8 103.0| 102.8 | 102.7| 0.6| 0
c 102.8 | 102.5| 1024, 1021 103.0| 103.0| 102.9| 0.5

Remark : Temp.(°F)
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