Japanese Soci ety of Pharnaceutical Health Care and Sciences

% B2 % % Vol.11, No.5 (1985) 381

TR I hLA 22— —I2&%
EROBERIBREOHROERE™

BAR—TH, BI=ZEH, ZEANK, LR, BrE—8
BRIRERRFEF MM R R AR

Confirmation of Sterilization of Pharmaceutical

Solutions with Chemical Indicators*!

KAZUICHI SUZUKI, MIKIO NISHIKAWA, HISAYO MORITA,
ITURO KAWAKAGE and KIICHIRO FUJII

Pharmacy of Hamamatsu University School of Medicine Hospital*2

(Received March 4, 1985)

In order to investigate the importance of chemical indicators (CI) in the confirmation of the
reliability of sterilization process for pharmaceutical solutions which have different heat pene-
trations depending upon the container sizes or autoclaves, containers in 3 different capacities
(0.5, 1, 3 liters) filled with purified water were autoclaved at 115° for 10 to 60 minutes. In
the containers commercial CI's (products A, B and C) were immersed. Sensuous decision,
color difference (4E) and LIF, which was found in our previous paper to be useful for the
determination of sterilization time in large volume solutions, were evaluated.

Autoclaving time at which CI gives the confirmation evidence by sensuous decision was sho-
rtest when measured in chamber and the time required for products A and B was 15 minutes.
Autoclaving time in solution was different among the products in the following order: C>>A>B.
But in all products the larger the capacity of containers becomes, the longer the time becomes.
Linear relationship between 4JE of product' A and of B and log of LIF was observed, even if
the container size or autoclaving time is different.

LIF, therefore, can be estimated from 4E. It is proved that when product A or B gives
the confirmation evidence for sterilization to solution by sensuous decision, its solution was
autoclaved at more than 7 or 6 of LIF, respectively.

Though products A and B should be used for sterilization of materials such as surgical in-
struments by saturated steam, it was found that when the method to immerse CI in a filling
solution was chosen, the use of these CI's in addition to the thermometer gives greater validity
to verifying sterility of parenteral solution in hospital pharmacy.

Keywords——large volume parenterals; autoclaving ; chemical indicator ; reliability of steri-
lization process ;color difference-inactivation factor relationship
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Fig. 1. Diagram of Apparatus for Measure-
ment of Temperature and Change of
Chemical Indicator in Container by
Autoclave

(1) : Thermocouple

(2) : Chemical indicator

(3) : Glass bottle H/Hy=0.5

(4) : Purified water
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Chemical Indicator Used in This Study

Product Trade name Manufacturer

Decisi
Use ecision of

sterilization
A OK Proper MFG.Co., Medical material White > Black
Inc.
B Nesukosu I.C Sakura kurepasu Pharmaceuticall) Red » Green
label s Co. . solution
[¢] Temp tube Proper MFG.Co., Pharmaceuticalz) Complete fuse
Inc. solution

1): Stick on a surface of container
2): Immerse in a ‘pharmaceutical solution
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Table 2. Sensuous Decision of Chemical Indicator and Autoclaving Time in the
Various. Containers (Suitable number/The number of autoclaving)
autoclaving time (min)
Product Volume V. A\ \
(ml) 10 15 20 25 30 40 50 60
3000 0/3 0/3 0/3 0/3 0/3 2/3 [ 3/3 3/3 1
a 1000 0/3 0/3 0/3 /3 [ 3/3 3/3 3/3 1/1 1
500 0/3 0/3 (1)/3 (2)/3 [ 3/3 3/3 3/3 - ]
Chamber 2/3 [ 3/3 2/2 2/2 3/3 2/2 3/3 - 1
3000 0/3 0/3 0/3 (1)/3 (3)/3 [ 3/3 3/3 2/2 1
B 1000 0/3 (1)/3 (3)/3 2(1)/3 [ 3/3 3/3 3/3 2/2 1
500 0/3 2(1)/3 [ 3/3 3/3 3/3 3/3 3/3 2/2 ]
Chamber 2(1)/3 [ 3/3 3/3 3/3 3/3 3/3 2/2 1/1 1
3000 0/1 0/1 0/1 - 0/2 - 0/1 0/2
c 1000 0/1 0/1 0/1 0/1 0/4 0/3 1(2)/3 2(1)/3
500 0/1 0/1 0/1 0/1 (2)/4 (3)/3 2(1)/3 -
Chamber 0/1 - o/1 [ 1/1 3/3 3/3 - - ]

( ) : The number of autoclaving
[1

reserved the decision

: The suitability in all of three autoclavings
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Table 3. Color Difference (4E) of Chemical Indicator and Autoclaving Time

in the Various Containers

‘autoclaving time ( min )
Product Volume e —\
(m1) 10 15 20 25 30 40 50 60
3000 9.7+4.1 17.2#7.6 21.5%#8.1 35.5%6.5 46.0+3.4 51.5+4.1 [54.8:2.0 57.0x1.71
a 1000 27.9+1.9 36.9%3.0 43.9%2.5 50.5%3.4 [52.8%0.4 56.3%+0.5 57.0+0.4 57.5%0.4]
500 37.9+5.0 46.8#1.3 49.0#1.2 51.7+1.1 [55.2#0.2 56.3%0.9 57.7+0.5 - T
Chamber 56.8:1.3 [57.5%*4.2 56.9:4.0 59.5:0.9 59.4:0.6 58.8%2.1 59.6+1.3 - ]
3000 18.9+£1.6 28.9%2.3 37.9%1.9 45.0#1.2 49.6*1.6 [55.5#0.5 56.4+1.2 57.5%0.1]
B 1000 36.8+2,8 45.2:1.2 50,0+1.8 54.3*1.4 [54.7+1.1 55.8:0.2 57.4+0.4 57.1+1.3] -
500 43.4*3.7 50.8:0.5 [52.7#2.1 55.6%0.9 53.3%2.7 57.5%1.4 56.7%0.8 - ] ‘
Chamber 50.1:+2.6 [54.6%1.2 56.5+0.6 56.1*#1.0 56.9+0.8 56.0+0.8 - 57.9+2.8]
Each value represent the mean *S.D ( n=3)
[ ] : The suitability in all of three autoclavings
Table 4. Log of Inactivation Factor (LIF) and Autoclaving Time
in the VariousTContainers
autoclaving time ( min )
Volume A
(ml) ’
10 © 15 20 25 30 40 50 60
3000 0.06 0.22 0.50 1.12 2.22 4.44 6.61 10.7
+0.02 +0.02 +0.12 +0.26 +0.35 +0.85 +1.00 +0.7
1000 0.85 1.71 2.95 4.40 6.21 8.75 11.5 12.9
+0.57 +0.47 +0.32 +0.36 +0.31 +0.33 +0.6 +1.9
500 1.67 3.22 4.66 5.95 7.37 10.6 13.0 -
+0.32 +0.32 +0.41 +0.23 +0.54 +0.5 +0.3
—,
Chamb 3.64 5.34 6.52 7.77 9.53 12.5 15.1 _
amber +0.11 +0.27 +0.07 £0.10 £0.16 £0.1 £ 0.1
Each value represent the mean + S.D ( n=6)
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Fig. 2. Relationship between 4E of Product A and LIF in the Various
Containers by Autoclaving
A :3000ml []:1000ml O :500ml
Open plot represents the suitability in all of three autoclavings by
sensuous decision.
Semi-open plot represents the unsuitability in at least one autoclaving.
Closed plot represents the unsuitability in all of three autoclavings.

60
849

o
(=]
l
>
=
\

Color difference (AE)
=S S
T T
>

™

=1
I
\d

101

0 oov 3 a1l 1 Il st 1l 3
0.03 0.05 0.1 0.5 1 5 10
LIF

Fig. 3. Relationship between 4E of Product B and LIF in the Various
Containers by Autoclaving
A :3000ml []:1000ml O :500ml x :chamber
Open plot represents the suitability in all of three autoclavings by
sensuous decision. '
Semi-open plot represents the unsuitability in at least one autoclaving.

Closed plot represents the unsuitability in all of three autoclavings.
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