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Table 1 Standard distribution of resistances (SDR) used in ISO11137-2:2013
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Table 2 Number and log-reduction of Bioburden having SDR after irradiation under different radiation doses

D/ SN/ LR D/ N/ LR |D/ N/ LR D/ SN/ LR
kGy  CFU-g' kGy CFU-g! kGy CFUg' kGy CFU-g'

0.0 1.0000x10*  0.00 |12.0 4.7409x10> 532 [24.0 1.7059x10"  8.77 36.0 1.2259x10%  11.91
1.0 1.5842x107  0.80 [13.0 23272x10°  5.63 250  9.1787x10% 9.04 370  6.8022x10°  12.17
2.0 3.3925%10° 147 |14.0 1.1568x10° 594 [26.0  4.9581x102 930 [38.0  3.7799x10°  12.42
3.0 9.5505x10°  2.02 [15.0 5.8149x10' 624 [27.0  2.6879x10% 9.57 39.0  2.1032x10°  12.68
4.0 3.2388x10° 249 [16.0 2.9528x10'  6.53 [28.0 1.4620x102  9.84  [40.0 1.1718x10°  12.93
5.0 1.2313x10° 291 |17.0 1.5132x10"  6.82 [29.0  7.9758x10° 10.10 [41.0  6.5362x10° 13.18
6.0 5.0329x10° 330 [18.0 7.8191 711 300  43633x10° 1036 [42.0  3.6499x10°  13.44
7.0 2.1608x10*  3.67 [19.0 4.0709 739 |31.0  23931x10° 10.62 [43.0  2.0402x10°  13.69
8.0 9.6150x10°  4.02 [20.0 2.1340 7.67 [32.0 1.3156x10° 10.88 [44.0  1.1416x10° 13.94
9.0 43974x10° 436 |21.0 1.1257 795 [33.0  7.2481x10% 11.14 [45.0  6.3931x107 14.19
100 2.0562x10°  4.69 |22.0 5.9714x10" 822 [34.0  4.0012x10* 1140 |— — —
1.0 9.7946x10°  5.01 [23.0 3.1842x107 850 [35.0  22129x10* 1166 |— — —
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R3 ARFERERITRAEHE “Dyy fH”

Table 3 Dy, values from different dose selection plans

F RV D,/ kGy
/ kGy Dose Dose Dose Dose Dose Dose Dose Dose Dose Dose
Dose range intervall interval2 interval3 interval4 interval5 interval6 interval7 interval8 interval9 intervallQ
0-1 1.25 - - - - - - - - -
02 1.36 1.36 - - - - - - - -
0-3 1.49 - 1.49 - - - - - - -
0—4 1.61 1.61 - 1.61 - - - - - -
0-5 1.74 - - - 1.72 - - - - -
0-6 1.85 1.83 1.82 - - 1.82 - - - -
07 1.96 - - - - - 1.91 - - -
08 2.05 2.03 - 1.99 - - - 1.99 - -
0-9 2.14 - 2.09 - - - - - 2.07 -
0-10 2.23 2.20 - - 2.13 - - - - 2.13
0-11 2.30 - - - - - - - - -
0-12 2.37 2.34 231 2.29 - 2.25 - - - -
0-13 2.44 - - - - - - - - -
0-14 2.50 247 - - - - 2.36 - - -
0-15 2.56 - 2.49 - 2.44 - - - - -
0-16 2.61 2.58 - 2.52 - - - 245 - -
0-17 2.66 - - - - - - - - -
0-18 2.71 2.67 2.64 - - 2.57 - - 2.53 -
0-19 2.75 - - - - - - - - -
0-20 2.80 2.76 — 2.70 2.68 - - — - 2.61
1.5 1%2;62%"\;-1”&% “DIO 1E” 5%'1‘&7‘:]2%%?.—:%\;&%% Hor —=&—  Theoretical sterilization dose curve
IR SIS BN LR R SCER 4R palr
R o ok ¢ 10kGy
WL 3 ) “DiofH” RAAX(6)T LIS H] LR z
ARFR R AN R ) B A BT S0 I8 PR KT 5 i 2 3
IR E A 1 kGy, FIETEE 258 0-1. 0-10 27
Fil 020 kGy =4 K Bl M2 5 i LMK g
AR 2SR 1 EFEFEEE )Y 0-20 kGy, # 10r
FIERIERE 23R 1. 5 F1 10 kGy H =45 KB 775 i
£ SIS 17K 1 7 L 2. o
40 - log-reduction
—a&—  Theoretical sterilization dose curve
T Giokey 2 FEEEE A 0-20 kGy AN [R5 1] 0 7 370 i 2
*—  0-20kG ig. terilization dose curves trom ditterent dose intervals
20k y Fig.2 Sterilization d from diff dose i 1
& of 0—20 kGy dose range
| P 1 RIEE 2 ATBL B TER R S
£ HE L ERE R & AU T &, SRS “Dyo
G 0 X,x’” 1B VEBEE I TR V& SR B ) B A AE LR ARAR T,
“ r > s <hE M2 M2 N e
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o® NN N »
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1 SRR 1 kGy AR 775 ] A K 77 B 2
Fig.1 Sterilization dose curves from different dose ranges of
1 kGy dose interval
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Table 4 The intersection dose of sterilization dose curve from “D;,” and theoretical sterilization dose curve

R RFE /kGy

FE .
kG Intersection dose
Doszran . Dose Dose Dose Dose Dose Dose Dose Dose Dose Dose
& intervall interval2 interval3 interval4 interval5 interval6 interval7 interval8 interval9 intervallQ
0-1 1.00 - - - - - - - - -
02 2.00 2.00 - - - - - - - -
0-3 3.00 - 3.00 - - - - - - -
04 4.10 4.00 - 4.00 - - - - - -
0-5 5.20 - - - 5.00 - - - - -
0—6 6.30 6.10 6.00 - - 6.00 - - - -
07 7.60 - - - - - 7.00 - - -
0-8 8.80 8.50 - 8.00 - - - 8.00 - -
0-9 10.20 - 9.40 - - - - - 9.00 -
0-10 11.50 11.00 - - 10.00 - - - - 10.00
0-11 12.90 - - - - - - - - -
0-12 14.30 13.60 13.00 12.60 - 12.00 - - - -
0-13 15.70 - - - - - - - - -
0-14 17.20 16.40 - - - - 14.00 - - -
0-15 18.60 - 17.00 - 15.80 - - - - -
0-16 20.10 19.10 - 17.60 - - - 16.00 - -
0-17 21.60 - - - - - - - - -
0-18 23.10 22.00 21.00 - - 19.00 - - 18.00 -
0-19 24.60 - - - - - - - - -
0-20 26.10 24.90 - 22.90 22.10 - - - - 20.00
. 1 KGy ISR 10 Dio 187 151t 1 7K 1
" f?fw“f » LAN—FHL, ZHLERE SIS ER KB
@& D=DyxLr A —_ . N N
30 4 Theorectical sterilization dose curve .:::... L= EEH %*H ﬁCﬂ:# ‘I{J‘A‘ (LR:933 » D=26.10 kGY) ° ﬁi
30| : " S . e , .
g w0 e B S0 B B0 R R KRR Do
< : T T v, s N
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5] oSy . . SR -
= giist Dinax=20 kGy). AR LS HT R0, Bl 7 5 A B
3 i e ol .
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& : ; - NI R= A Rra=
A" at Lr. =7 67E 9 3% (LRmaX:7‘67 4 Dmax:20 kGy)ﬁszJ ° éﬁug IE—J ij\j 20
0" 5 p . s 1 0 kGy I, HH&Z R SRAHESIEFES. B3 h

log-reduction

B3 MYEFEEEA 0-20 kGy FIEIFEA 1 kGy IR
S “Dyo (8 THE L R K B 7R 2 5 AL i 2 B
Fig.3 Comparison of theoretical sterilization dose curve and
sterilization dose curve from "D, value" fitted by data of
0—20 kGy dose range and 1 kGy dose interval
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Research on sterilization dose setting of bioburden using maximum dose slope method

GONG Pin TANG Xiaobin CHEN Da

(Department of Nuclear Science and Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China)

ABSTRACT In this paper, coordinate of log-reduction(ZR) is selected to solve the problem of radiation sterilization
dose setting of bioburden for non health care products. Bioburden having standard distribution resistances(SDR) is
used to perform the calculations. “Djq values” of bioburden are fitted according to traditional method from data of
total 56 experimental dose selection plans with dose range from 0-1 to 0-20kGy and dose interval from 1 to 10kGy.
Afterwards, the corresponding sterilization dose curves under the coordinate of log-reduction are calculated. The
calculations show that the effective range of sterilization dose set by traditional method is LR<LR .y, and LR, is LR
value corresponding to maximum dose(D,,,,) in the incremental dose experiment. Within this effective range, the
sterilization dose of bioburden set by the slope of maximum dose(Dyn.x/ LRmax) is much closer to the theoretical value
than that by “Dj, value” of bioburden. Usage of maximum dose slope method could reduce the number of
experiments significantly and the sterilization dose of bioburden is more accurate that can reduce the unnecessary
radiation dose compared with traditional method. The maximum dose slope method is a great improvement on
traditional method.

KEYWORDS Maximum dose slope method, Bioburden, Radiation sterilization, Sterilization dose setting,
Coordinate of log-reduction
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