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Radiosterilization of Medical Products (IV)
Effect of Gamma Irradiation (°°Co) on physico-chemical properties of
plastic transfusion set
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ABSTRACT

We have investigated on physico-chemical and biological test of plastic transfusion

set which was manufactured from the three companies after Co® r-radiation,

The results obtained were as follows;

1) In physico-chemical test generally showed a tendency to decrease of pH and
tensile strength, and increase of oxidizable matter, phosphoric acid-phosphosphate
and heavy metals in its eluted solution by irradiation of 2.5 Mrad.

2) In biological test including toxicity and safety test were passed but indicating
haemolysis range the haemolysis test were failed to pass from 30% to 50%.

3) We have found that the raw materials of plastic transfusion set according to
manufactures are all different and especially the most radioresistant raw material
was found in the product which was manufactured from C company.
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Table 1. Sterility of medical products after
exposure to radiation

Medical Radiation dose(Mrad)
product 0 0.25 0.50 0.75 1.00
Gauze 20/20% 15/20 2/20 0/20 0/20
Cotton 20/20 18/20 4,20 0/20 0/20
Bandage  20/20 17/20 4/20 2/20 0/20
Syringe 20/20 18/20 5/20 1/20 0/20

Vinyl glove 20/20 6/20 4/20 2/20 0/20
Rubber glove 20/20 6/20 0/20 0/20 0/20
Petri dish 20/20 20/20 7/20 1/20 0/20

Transfusion 20/20 2/20 0/20 0/20 0/20
set

*: No. of medical products showing growth,~
No. of medical products examined.
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Fig.1. The pH of effluent fraction eluted throu-
gh plastic transfusion sat aftsr irradiated

at 2.5 Mrad ( ) and from that treated
with ethylene oxide(---..- )

(flow rate=2ml saline/min.)




Amount  of zine {prm)

88 KOR. JOUR. MICROBICAL. [Vol. 15, No.2

jitebel € ZRE R Tz gk

Elution= = fthe]l MEHE Mk &
£ BEGel el ABLSRE pH 1.5, BEES
pH 0.5, CHl@e pH 0.2#8EY KT
Vel o “ethylene oxide gas iRE Hl5
+ 25 pHY #hnE deplsicl webA
WEE s fliketal wiel SR HEiE
o] HHEE & sk

=gk JP8 ) Al #Este] 121°Coll A 155
B extractst ¥ ik pHE JIEI HH
+ Fig 29} 7=t

Fig 24 2 vk} Fo] =& PP
W mEe] Wi wel pHY ETE
el g

Takuma (1972) 5] 954 H&K A 4
EHE THAEE il extractq F
PHE PIES #E 0Mrad 8152 fiit =2
EaEs Jdeh = fRgHEE] Bind =
gk pH7} (€75 v 2.5Mrad BB3Es pH 1.0
BEz ETEdde s WEske gk a9
e velell A 4R e B 2. 5Mrad
B4 pH 0.3~pH 2.08] EFE el gl
o= OMrad 8¢ fKike] MEES el
Wi pHET EiE7F H ARG sl 7%

4.0 p

Y]
o

oy
.
o

F
.
(@]

0 L A )
Q 1.0 2,0 3.0
Dose (Mrad)

Fig. 2. Effects of irradiation dose on the pH
of solution eluted from plastic transfusion set
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Table 2. The physico-chemical test of the pla-
stic transfusion set according to the at vari-
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Dose (Mrad) 0 1.0 2.0 3.0

Manufacturer

A,B,C A,B,C A,B,C AB,C
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e
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Heavy metal +
Buffering capacity 4
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Fig 3. Comparison of zinc content eluted from
plastic transfusion set after irradiated by
gamma ray.
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Fig. 4. Comparison of oxidizable matter eluted
from plastic transfusion set after irradiated
by gamma ray.
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Fig. 5. Comparison of phosphoric acidphospha-
te eluted from plastic transfusion set after
irradiated by gamma ray.
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Table 3. Comparison of chloride eluted from
plastic transfusion set after irradiated by
gamma ray

Amount of chloride(ug/1)

Manufacturer Dose (Mrad)
0 1.0 2.0 3.0
A 5.325 17,750 30,175 39,050
B 1,775 7,100 12,425 12,425
C 355 355 355 355
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Table 4. Comparison of thz physical properties of plastic transfusion set after irradiated by

gamma ray
Max. Breaking Load (kg) Elongation (%)
Manufacturer
Dose (Mrad) Dose (Mrad)
0 1.0 2.0 3.0 0 1.0 2.0 3.0
A 15.5 12.0 11.8 10.5 700 667 612 525
B 11.0 11.7 12.0 12.2 678 620 616 511
C 15.6 14.7 14.4 14.3 673 650 630 620
Fol Emdel weh W Bol WHEE ¢ 3 SHE biclgical test
+ gk RS BT A B HEE W
sebel 4IRS chloride &S HIEs)
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Fig. 6. Commparison of haemolysnig ability of
the effluent from plastic transfusion set after
irradiated by gamma ray.

Table 5. Toxicity and safety test of the plas-
tic transfusion set after irradiated by gamma
ray

Safety test

Test Toxicity test
Dose

Manu- Mrad) 3 592030 1.0203.0
facturer

A e s

B + 4+ + 4+ +

C + o+ o+ + o+ F
Remarks: - =test passed
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