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ABSTRACT

The elderly population in the modern society is growing rapidly due to advance medical technology and
minimally invasive surgery. Therefore, as the tendency to use medical device is increasing, pathogenic infection
is a concern. Therefore, the first aim of modern medicine is infection prevention in medical place. Recently,
patient implants are increasing using 3D printing. Hydroxyapatite is used as a representative material. And, there
haven’t had currently absorbed dose standard for sterilization of hydroxyapatite discs. Escherichia coli and
Streptococcus mutans contaminated on the surface of hydroxyapatite discs were irradiated at each absorbed dose
of 0, 0.5, 1.0, 3.0, 5.0 kGy using Gamma-ray of cobalt and Electron-beam of linear accelerator. Then, the number
of bacteria was measured in the sample by the decimal dilution method. After sterilization, a non-parametric
testing method was performed to compare the survival of Escherichia coli and Streptococcus mutans. As a result,
Escherichia coli was sterilized at 1 kGy or more and Streptococcus mutans at 3 kGy or more on absorbed dose.
It is considered possible to perform sterilization at a lower value than the recommended absorbed dose of

radiation sterilization.
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II. MATERIAL AND METHODS
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II. RESULT
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Fig. 1. Sem of HA discs; before(a, b) and after(c, d)
sintered (left: x1k, right: x5k).
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Fig 2. XRD patterns of HA.

(a) Before sintered powder, (b) Sintered HA
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Table 1. Comparison of volumes of survived E. coli
depending on the absorbed dose of gamma irradiation.

Sample Number Mean

+SD

3.8 x 103
Control - - - - - - £1.952

6.67

0.5a <I10* 40 <10 <10 <I0 <10 £16.33

E.coli

1 <10 <10 <10 <10 <10 <10 <10 £<10

3 <10 <10 <10 <10 <10 <10 <10 <10

5 <10 <10 <I0 <I0 <I0 <10 <10 =<10

Values are meantstandard deviation(n=6)
#: colony forming unit/ml
a: Absorbed Dose(kGy)
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Table 2. Test statistic of E. coli depending on the
absorbed dose of gamma irradiation.

Mann-Whitney Test

Absorbed Dose(kGy) Result P-value
0.5 -2.546 0.011
1, 3,5 -2.761 0.006

P<0.01
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Table 3. Comparison of volumes of survived S. mutans
depending on the absorbed dose of gamma irradiation.
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Table 5. Comparison of volumes of survived E. coli
depending on the absorbed dose of Electron-beam.

Sample Number Mean

+SD

3.8 x 103
Control - - - - - - £1,952

0.5a <I10* <10 <10 <10 15 <10 4612
E.coli

1 <10 <10 <10 <10 <10 <10 <10 £<10

3 <10 <10 <10 <10 <10 <10 <10 <10

5 <10 <10 <I0 <10 <I0 <10 <10 =<10

Sample Number M
can
12 3 4 s 6 P Vil s et e it
a : Absorbed Dose(kGy)
1.2 x 103
Control - - - - - - 120816
Table 6. Test statistic of E. coli depending on the
0.5a 60* 15 <10 80 95 100 iig.(3)3 absorbed dose of Electron-beam.
S.mutans 35 Mann-Whitney Test
1 <1 <1 1 <1 2 <1
0 <10 10 <10 200 <10 ,gyo3 Absorbed Dose(kGy) Result P-value
3 <10 <10 <10 <10 <10 <10 <10 %<10 0.5 -2.364 0.018
5 <10 <10 <10 <10 <I0 <10 <10 <10 1,35 -2.761 0.006

Values are meantstandard deviation(n=6)
% : colony forming unit/ml
a : Absorbed Dose(kGy)

Table 4. Test statistic of S. mutans depending on the
absorbed dose of gamma irradiation.

Mann-Whitney Test

Absorbed Dose (kGy) Result P-value
0.5 -2.324 0.020

1 -2.427 0.015

3,5 -2.761 0.006

P<0.01

P<0.01

A2 5—*]‘ T St B H 2 Table 7oA U
Elupo] A 05, 1 kGyol A= 983k d e
= vEkd F7F AT A A o E=A
3 kOy €] vt o] UEbRth Table 8 Bl 14
W oA 0.5, 1 klyi Ao 85 (=)o) Zh7t
0.020, 0.011% At Z}o]7} glow, SFAz
3,5 kGyoll A = :LA]--H—A@rE'(O]: )o] 0.0060.% =

AZ o= frelstgit,

J

540



"J. Korean Soc. Radiol., Vol. 14, No. 5, October 2020"

Table 7. Comparison of volumes of survived S. mutans
depending on the absorbed dose of Electron-beam.

Sample Number Mean

+SD

1 2 3 4 5 6

1.2 x 103
Control - - - - - - 4208

30.83

0.5a 30* <10 40 35 50 30 £16.85

S.mutans
37.5

1 <1015 +79.85

0 <10 200 <10

3 <10 <10 <10 <10 <10 <10 <10 +<10

5 <10 <10 <10 <10 <I0 <I0 <10 <10

Values are meantstandard deviation(n=6)
* : colony forming unit/ml
a : Absorbed Dose(k(y)

Table 8. Test statistic of S. mutans depending on the
absorbed dose of Electron-beam.

Mann-Whitney Test

Absorbed Dose(kGy) Result P-value
0.5 -2.334 0.020
1 -2.546 0.011
3,5 -2.761 0.006
P<0.01
IV, DISCUSSION
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