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Establishment and Methodology Validation of Microbial Limit Examination for Dilute Glutaral Solution  

 

ZHANG Guoqing, CHENG Long, DU Jianhong, ZHU Hui, WANG Yanli, LIU Wei, FANG Cheng(Institute for 

Drug and Instrument Control of Chengdu Military Region, Chengdu 610017, China) 

 

ABSTRACT: OBJECTIVE  To establish a effective method for microbial limit test of dilute glutaraldehyde solution. 

METHODS  The methodology validation experiment for dilute glutaraldehyde solution was conducted according to the 

microbial limit test in the appendix $J of Chinese pharmacopoeia (second part, 2010 Edition). RESULTS  In microbial limit 

test of dilute glutaraldehyde solution, the culture medium dilution method was used for mould and yeast count, the membrane 

filtration method was used for bacterial count and the routine method for control the bacteria. CONCLUSION  During this 

article, some certain methods should be fully considered to eliminate this dilute glutaraldehyde solution’s bacteriostasis before 

the experiment for microbial limit test of this medicine. 

KEY WORDS: dilute glutaraldehyde solution; microbial limit; examination; methodology validation 
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=�]�-$(.?�\ 452�(C�0ýþ�

20130901020130902020130903)0E9�25%�

]�-$ 80 mL0nªKC�� 1 000 mL #=-

$0)h0
EzgL01�& 

M5*+�[CMCC(B)44102]�,-./01

� [CMCC(B)26003]�23��4� [CMCC(B) 

63501]�j.56� [CMCC(F)98001]�7K8

[CMCC(F)98003]0g9ú�G���
����

	j0g�\ 4 ×:;�& 

SW-CJ-1FD<=¸}¬(>=?@ABÌ*)<

DKB8A ÃðC¤CD(ÓÔñEä�ØkUËÌ

*)<DNP-9272 ÃðC¤:;F(ÓÔñEä�Ø

kUËÌ*)<LRH 250 
«:;F(ÓÔGHóá

ÀÁUËÌ*)<BSC-1000IIA2 
�A{I(>=

?@ABÌ*)<HTY601?�À(JKB,
�ô

õØkUËÌ*)<LDZH v*��Á(ÓÔLA�

wÁMN)& 

O;PQ:;�(ýþ�111207)���RS:

;� (ýþ�111214)�O;T�:;� (ýþ�

111222)���RST�:;�(ýþ�121122)�U

VWXT�:;�(ýþ�1303262)�Y�Z[:

;�(ýþ�1203192)�\]�^«XT�:;�

(ýþ�120419)�_«`a¶�bcdT�:;�

(ýþ�1109282) g�ïðb�óôùeÌ*


�0�Ifgyt%C�& 

0.9%`�^«X-$ (h%C�0ýþ�

20120411)<pH 7.0 `�^«X-ijjkl$(ï

ðb�óôùeÌ*0ýþ�1303112)0�Ifg

yt%C�& 

2  ����	
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2.1  ��(�8��mn�Ï(9�#�®  

2.1.1  Aµ�î	���8��mn�(#9�

�® 

2.1.1.1  �$�k  �e 35 o:; 22 h#M5*

+��,-./01��23��4�#O;P

Q:;�0; 0.9%`�^«X-$ 10 ­=MTU

� 50~100 cfu·mL

−1
#�p$0qr�Ï(k;& 

�e 25 o:; 24 h#j.56���RS:

;�:;�0; 0.9%`�^«X-$ 10 ­=MT

U� 50~100 cfu·mL

−1
#�p$0qr�Ï(k;& 

�e 25 o:; 7 d #7K8���RST�

:;�sí:;�0n 5 mL 
à�Ct»�_0

7V�_p$(;��uUvwx#`�y�7�

7Vz_p$)T`�ö�G0; 0.9%`�^«X

-$ 10 ­=MTU� 50~100 cfu·mL

−1
#�_p

$0qr�Ï(k;& 

2.1.1.2  	ö��k  ��� 10 mL0n pH 7.0

#`�^«Xijjkl$T 100 mL045 oC

D0#h1�& 

2.1.1.3  O8rî	 

2.1.1.3.1  	ö�¿�{  �	ö$ 1 mL0Å%�

k 2 FÅß0î		ö��|��(<�	ö$
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1 mL0Å%�k 2 FÅß0î		ö��|8�

pmn�(& 

2.1.1.3.2  �${  \��Ç2.1.1.1ÈÉ» 5 Dö

��p$ 1 mL0Ï�Å}0b~ö��Å%�k

2 FÅ}0�ÏT�:;�0º�Z@0,µ	¤

/:;0î	jn#ö��(& 

2.1.1.3.3  ö�{  �	ö$1 mLpM5*+��

,-./01��23��4�ö��p$ 1 mL0

\�Ï�Å}G0�ÏO;T�:;�0b~ö

��Å%�k 2 FÅß0º�Z@035 o:; 3 d0

Ï(& 

�	ö$ 1 mL pj.56��7K8�p$

1 mL �ÏUVWXT�:;�0b~ö��Å%

�k 2 FÅß0º�Z@025 o:; 5 d0Ï(& 

2.1.1.4  rs  ��»9�ÏkO8r�ö�{�

O8r=(ö�{�(−	ö��|�()/�${�

(�100%&���;Aµ��%0	ö�¿M5

*+�#�,-./01�p23��4�#�

¸��O8rg<70%0¿7K8#�¸��O8

r>70%0w¿j.56�#�¸��O8r

<70%&9=0����p8��mn�#Ï(g

�¹ø%<ªW#9�0¡ý�©�r
@ºt

%�®&rsÎì 1&  

� 1  ��������	�
���
���(n=2)  

Tab. 1  Conventional method validation of bacteria, mould 

and yeast test results(n=2) 

z { 

z|� 

z�/ 

cfu·}

−1
 

~b� 

z�/ 

cfu·}

−1
 

�~` 

��z�/ 

cfu·}

−1
 

�X�/ 

% 

����z 62  0 0  0 

������z 52  0 0  0 

�����z 80 28 0 35 

����zz 91 21 0 23 

��� 66 59 0 89 

2.1.2  :;�=M�î	��(#9��® 

2.1.2.1  �$�k  �Ç2.1.1.1ÈÉ»9��k�$ 

2.1.2.2  	ö��k  �Ç2.1.1.2ÈÉ»9��k

	ö�$& 

2.1.2.3  O8rî	 

2.1.2.3.1  	ö�¿�{  �;:;�=M�î

		ö��|��(& 

�	ö$ 1 mL0�K\ÏT 10 FÅ}

(0.1 mL·}

−1
)0�ÏO;T�:;�0º�Z@0

, 35 o:; 72 h0î		ö��|��(& 

�	ö$ 1 mL0�K\ÏT 10 FÅ}

(0.1 mL·}

−1
)0�ÏUVWXT�:;�0º�Z

@0, 25 o:; 5 d0î		ö��|8�pm

n�(& 

2.1.2.3.2  �${  \��Ç2.1.2.1ÈÉ»�p$

1 mL0Ï�Å}0b~ö��Å%�k 2 FÅ}0

�ÏT�:;�0º�Z@0,µ	¤/:;0

î	jn#ö��(& 

2.1.2.3.3  ö�{  \��	ö$ 0.2 mL0�K\

ÏT 2 FÅ}(0.1 mL·}

−1
)0bFÅ}\�n�M

5*+��,-./01��23��4�ö�

�p$ 1 mL0�ÏO;T�:;�0b~ö��

Å%�k 2 FÅß0º�Z@0, 35 o:; 72 h0

Ï(& 

\��	ö$ 0.2 mL0�K\ÏT 2 FÅ}

(0.1 mL·}

−1
)0bFÅ}\�n�j.56��7

K8�p$ 1 mL �ÏUVWXT�:;�0b~

ö��Å%�k 2 FÅß0º�Z@025 o:;

5 d0Ï(& 

2.1.2.4  rs  ÏkO8rrsÎì 2&�;:;

�=M�¿��(t%î	0	ö�¿23��

4�#�¸��O8r>70%0w¿M5*+�p

,-./01�#�¸��O8rg<70%09=0

����Ï(�¹ø%<ªW#9�¡ý�©�

r
@ºt%�®& 

W�;:;�=M�(0.1 mL·}

−1
)¿8�p

mn�(t%î	z0	ö�¿j.56�p7

K8#�¸��O8rg>70%09=0��8�

pmn�Ï(l�;:;�=M�(0.1 mL·}

−1
)& 

� 2  �����������
���(n=2) 

Tab. 2  Culture medium dilution method bacteria number of 

test results(n=2) 

z { 

z|� 

z�/ 

cfu·}

−1
 

~b� 

z�/ 

cfu·}

−1
 

�~` 

���/ 

cfu·}

−1
 

�X�/ 

% 

����z 69  0 0  0 

������z 94  0 0  0 

�����z 78 64 0 82 

����zz 65 62 0 95 

��� 62 58 0 94 

2.1.3  vhLg�î	��(#9��® 

2.1.3.1  �$�k�Ç2.1.1.1ÈÉ»9��k�$ 
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2.1.3.2  	ö��k  �Ç2.1.1.2ÈÉ»9��k

	ö�$& 

2.1.3.3  O8rî	 

2.1.3.3.1  	ö�¿�{  n� 50 mL pH 7.0`�

^«X-ijjkl$LgÆþgh0�	ö$

10 mL nT 50 mL pH 7.0 `�^«X-ijjkl

$0#h0Lg&; pH 7.0 `�^«X-ijjk

l$ltgh 4 c0bc 100 mL&lt@�Vg

h0�í�Ó��O;T�:;�Ó0,µ	¤

/»:;& 

2.1.3.3.2  �${  \��Ç2.1.3.1ÈÉ»M5*

+��,-./01�p23��4�#�p$ 1 

mL0Ï�Å}0b~ö��Å%�k 2 FÅ}0

�ÏO;T�:;�0º�Z@0,µ	¤/:

;0î	jn#ö��(& 

2.1.3.3.3  ö�{  n� 50 mL pH 7.0`�^«X

-ijjkl$LgÆþgh0�	ö$ 10 mL n

T 50 mL pH 7.0 `�^«X-ijjkl$0#h0

Lg&; pH 7.0 `�^«X-ijjkl$ltg

h 4 c0bc 100 mL&F:@�c#lt$G\

�n�M5*+��,-./01��23��

4� 1 mL0#h0Lg&:@;¾K#lt$l

tgÁ-ë&lt@�Vgh0�í�Ó��O

;T�:;�Ó035 o:; 72 h&bD��k 2

�gh& 

2.1.3.3.4  =M�¿�{  ; pH 7.0 `�^«X-

ijjkl$�×	ö�&n� 50 mL pH 7.0 `

�^«X-ijjkl$LgÆþgh0; pH 7.0

`�^«X-ijjkl$ltgh 4 c0bc

100 mL&F:@�c#lt$G\�n�M5*

+��,-./01�p23��4� 1 mL0#

h0Lg&:@;¾K#lt$ltgÁ-ë&

lt@�Vgh0�í�Ó��O;T�:;�

Ó0,µ	¤/»:;&bD��k 2 �gh& 

2.1.3.4  rs  ��»9�ÏkO8r�=M�{

�O8r==M�¿�{Åg��(/�${Åg

��(�100%&���;vhLg�¿��#�

¸��O8rt%î	0M5*+��,-./

01�p23��4�#O8rg>70�<yz0

=M�¿�{#�¸��O8rg>70�&9=0

��#��Ï(l�;vhLg�t%î	(lt

K�100 mL·c

−1
0lt 4 c)&rsÎì 3&

� 3  ����������
���(n=2) 

Tab. 3  Membrane filtration method of determination of bacterial count test results(n=2) 

z { 

z|�z�/ 

cfu·�

−1
 

~b�z�/ 

cfu·�

−1
 

�~`���/ 

cfu·�

−1
 

~b� 

�X�/% 

������ 

z�/cfu·�

−1
 

���� 

�X�/% 

����z 86 78 0 91 74  86 

������z 74 68 0 92 76 103 

�����z 79 76 0 96 72  91 

 

2.2  ����%9�#�® 

2.2.1  	ö$�k  ��� 10 mL0n pH 7.0 #

`�^«Xijjkl$T 100 mL045 oCD0

#h1�& 

2.2.2  �$�k  �Ç2.1.1.1ÈÉ»9�Ïk��

�$&�e 35 o:; 22 h #���
z�#O;

PQ:;�0; 0.9%`�^«X-$ 10 ­=MT

U� 50~100 cfu·mL

−1
#�p$0qr�Ï(k;& 

2.2.3  ���
z��%#9��® 

2.2.3.1  ö�{  �	ö$ 10 mL ��k�#�

��
z��p$ 1 mL n�� 100 mL #Y�Z

[:;�G035 o:; 22 h&�Ç2.2.1ÈÉ»:

;�0���D�_«`a¶�bc�T�:;

�#ÅßÓ0:; 22 h @0p�
¿�{ët0

¯°��UXÂ��
H& 

2.2.3.2  �
¿�{  ��k�#���
z�

�p$ 1 mLn�� 100 mL#Y�Z[:;�G0

35 o:; 22 h&�Ó4:;�0���D�_«

`a¶�bc�T�:;�#ÅßÓ0:; 22 h

@0¯°��
H��& 

2.2.3.3  	ö�¿�{  �	ö$ 10 mL n��

100 mL Y�Z[:;�G 35 o:;&��&}�

Ç2.2.3.1ÈÉ»9�& 

2.2.3.4  rs  ö�¿�{"�V���
z�0

ö�{p�
¿�{g�V���
z�0��

���
z�#�%l�;Aµ�(Y�Z[:;

��100 mL)&rsÎì 4& 
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� 4  ���� �!"#����� 

Tab. 4  Pseudomonas aeruginosa inspection method validation 

results 

� � 

���� 

=�  

¡¢£¤¥  

¦§¨�© 

aª«¬ 

~b� + + a­ 

��z��� + + a­ 

�~`��� − − ®a­ 

2.2.4  ,-./01��%#9��® 

2.2.4.1  ö�{  �	ö$ 10 mL ��k�#,

-./01��p$ 1 mL n�� 100 mL #O;

PQ:;�G035 o:; 22 h&�Ó4:;�0

���D�\]�^«XT�:;�#ÅßÓ0

:; 22 h @0p�
¿�{ët0¯°��UX

Â��
H& 

2.2.4.2  �
¿�{  ��k�#,-./01

��p$ 1 mL n�� 100 mL #O;PQ:;�

G035 o:; 22 h&�Ó4:;�0���D�

\]�^«XT�:;�#ÅßÓ0:; 22 h @0

¯°��
H��& 

2.2.4.3  	ö�¿�{  �	ö$ 10 mL n��

100 mL O;PQ:;�G 35 o:;&��&}�

Ç2.2.4.1ÈÉ»9�& 

2.2.4.4  rs  	ö�¿�{"�V,-./0

1�0ö�{p�
¿�{g�V,-./01

�0��,-./01�#�%l�;Aµ�(O

;PQ:;��100 mL)&rsÎì 5& 

� 5  $%&'()�!"#����� 

Tab. 5  Staphylococcus aureus inspection methods validation 

results 

� � 

¯�°± 

=�  

²³´µ¢¶ 

�© 

aª«¬ 

~b� + + a­ 

��z��� + + a­ 

�~`��� − − ®a­ 

3  ��
���
���� 

��b
�Ë/�%l�;vhLg�t%

��Ï(0l�;:;�=M�t%8�pmn

�Ï(0�;Aµ�t%���#�%&¾¿�

®rs»b
�Ë/�%9�±[�»� 

b
�Ë/���� 10 mL0n pH 7.0 #`

�^«X-ijjkl$T 100 mL045 oCD0

#h� 1�10 	ö$&��Ï(�;vhLg�

(ltK�100 mL·c

−1
0lt 4 c) 08�pmn

�Ï(�;:;�=M�(0.1 mL·}

−1
)0����

;Aµ�t%�%(Y�Z[pO;PQ:;�g

��100 mL)'�G��X 2010�Y]&Z['J0

�ã«µ	& 

4  �� 

����F��Ó;��õÁMpÀÁ#�

�¡!07�b
�Ë/�%#µ	�ë��>

;@����ì�0�µ	��(�1�L

10 cfu·mL

−1
08�pmn�(�1�L 10 cfu·mL

−1
0

,-./01�p���
z�b��1��

V&1y
�
�
�#y���0��
�¸

¹l¤3Fáâ(ç���#{\1y01¤�


� =��9�0(�t%ª;
#Ô¡& 

F%;b
�Ë/�®9�z0UF�;u

¶01�Ç¢�1¢£È&(¤¥1¤��¦	=

�]�-$¿���8�pmn������#

©��/0j�F�;vhLg��§0?¨°

�Aµ�p:;�=M�(0.1 mL·}

−1
)0���;

:;�=M�(0.1 mL·}

−1
)¿8�pmn�(t

%î	z0	ö�¿j.56�p7K8#�¸

��O8rgv� 70%09=0��8�pmn

�Ï(¢�;:;�=M�(0.1 mL·}

−1
)0(1º

�;vhLg�º�®& 

��� 2002 �Y�G���.?��wüé

��µQ�>;@��-$�0l'� 2010 �Y

G��XG¿t�J©�#�%IJ& 
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