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ABSTRACT: OBJECTIVE  To prepare a spray solution for skin-protective and disinfectant spray. METHODS  To develope 

the prescription composition and preparation process, and to conduct a quality study of character, identification, inspection, and 

content determination, et al. An acceleration method was used to investigate its stability, vector spray quantitative germicidal test 

to observe its bactericidal effect, acute oral toxicity test, stimulation test, the micronucleus test, subacute toxiciteit and 

corrosiveness test to evaluate the safety. RESULTS  The quality test results of the sample were in line with provisions. The 

killing logarithm value of samples after 0.5 min reaction to Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, 

Candida albicans were >3.00. Its validity was determined to be 2 years by accelerated stability test. It was non-toxic of acute 

toxicity test orally, and it had no irritation to several intact skin of rabbits, a broken skin and eyes. The results of micronucleus 

test were negative. The subacute toxicity test of the sample showed that it was not harmful to male and female SD rats until the 

maximum dose was 1 000 mg·kg

−1
 by oral. The sample had no corrosion to stainless steel and carbon steel, while slight corrosion 

on aluminum and copper. CONCLUSION  The formulation is reasonable in formulation, feasible in preparation technique, 

accurate in quality control, good in stablility and effective for multiplication of bacteria and fungus, and it is non-toxic and 

non-irritating. 

KEY WORDS: skin-protective and disinfectant spray; prescription process; quality control; bactericidal effect; stability; security; 

corrosive 
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@ABCDEFG34�9HIJK,
�LM

N�OP�QRN�ST

[1-3]

�U4VW)�XY

Z[��\]^_`aN�OP�bcXY,
�

defgY���hX�ijk
lm���n

'�opqrs�Vtuv"gY�wxyz�

��{|}~q��������������

���H�gY��������cN��Sq

\
:�q������1�2001� 6��� FDA

�� ¡ 3M Health Care ¢£.¤�¥�=¦V

1%>?@ABCD§ 61%FG(¨©�UªVX

Y'«�¬l­����®¯°(±Avagard�


�²³h$��U��Vth´�i��

[4]

�µ

¶�·-¸¹.¤�¥V 1%>?@ABCD§

61%FG(¨©�UªVXYZ['«�gY��

XYº»���¼]½:+¾q¿ÀÁ¤qN�

OPqÂD&ÃÄq�ÅÆ./VtÇ¯ÈÉ&

ÊËÌÍÎ�Ï� 

1  ����� 

20%>?@ABCD¬l(ÐÑÒÓ©ÔcÕ

Ö×¢£��Ø±20120607)ÙFG(ÚÛÒÜ¤©

cÕ¢£��Ø±20120515)ÙgY��XYº»

�(�ÛÝÆÞßàhá©Æ���Ø±20120919)Ù

âãäå(cyclophosphamide�CP�æçÓè¤©

cÕ¢£��Ø±20120301)Ùéêë>?ì�

ATCC6538qÝíî� 8099qïðñòó�

ATCC15442qôëõö� ATCC10231 ÷¡øùh

Æ³ÆáQúÙûüôýÝþ�p���(TSA�

����$	
�cÕ¢£��Ø±20120425)Ù

ûüôýÝþ�
�p���(TSB�����$

	
�cÕ¢£��Ø±20120308)Ù����p

��� (����$	
�cÕ¢£��Ø±

20120806)Ù�§�±1.0%�æ�� 80 § 0.1%�

ãp�ãA�!�l(PBS)� 

pHS-3C�� pH�(��� !"#$%cÕ

¢£)ÙAE200 "#«&|'(()*-+,-$%

��cÕ¢£)ÙBHC- A2� $	��.(/0Ó1

Ë23456cÕ¢£)ÙSysmex XT-2000i �78

9ì�:$(;<=>�?@ABC)ÙBeckman 

AU680�78$D«&$(��EFGH0)cÕ

¢£)� 

2  ���	   

2.1  ½: 

>?@ABCD¬l 500.0 mL�FG 6 100.0 g�

XYZ[��À�IDJKL 10 000.0 g� 

2.2  +¾ 

MNXYZ[��À�KOPc 2 000 mL 40~ 

50 �IDJ�4QR��ST¬UVKOFG

6 100.0 g §>?@ABCD¬l 500.0 mL�WK

IDJL 10 000.0 g�SX�NÇYD©l pHZ

§>?@ABCDqFG[À�\]V�r^�

_P�`a�bP�cd� 

3  
��
 

3.1  &�   

<¯(eëfglm�hc)i�jkl�

mn¥� 

3.2  op   

N<¯ 2 mL�KJ 8 mL�KqAï 0.5 mL�

c$'rs�tu\rsv��cwxyë� 
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N<¯ 2 mL�KJ 8 mL�K BDzÊl

0.5 mL�!{K0Lu�cw�|}ë�K�A

1 mL�c�'êë� 

N<¯ 2 mL�KJ 5 mLE~�D�Êl 1 mL

V�!{�KuÊl 2 mL�c¥$u��i��

U$'êërs� 

3.3  pHZ   

NÇ¯����©Ü 2010 �à���  H� �

��pHZ	( 5.5~7.5� 

3.4  PÀ   

NÇ¯����©Ü 2010 �à���  F� �

��	�\�D� 

3.5  [ÀYD 

3.5.1  >?@ABCD[ÀYD  ��MN<¯

10 g��� 100 mL À���KJ��L�T��

XÙ�V����ÀN 2 mL�� 200 mL À���

KFG 10.6 mL��
 80%FG¬l��L�T�

�X����©Ü 2010 ��à���� A y²-

9�«��T;�� 259 nm ½YD��T��

C

22

H

30

Cl

2

N

10

·2C

6

H

12

O

7

����:(

%1

cm1

E

)( 413�

��cd� 

3.5.2  FG[ÀYD  N<¯����TL 20 ��

��ÀN 25 mL�� 150~200 mL� ���KJ

¡ 50 mL�K¢£ö:¤�¥¦�v§�̈ ©K0�

!!� �STV �l=�¦=�(�� �

lªO 50 mL À���) �l¡« 48 mL¬�

­®� ��� �l�TL 20 ��K 20 ��

JL�T��X�� 20 �¬���©Ü 2010 �

�=���� A¯"�TYD;YD¯"�T�

�FG¯"�T°±��FG�[À�¼�d²

[FG�[ÀE 2¯³�cd� 

4  ����� 

´µ 2002 ��µ��
��¶·

[5]

¸¹�¼

�Ø( 20120919�gY��XYº»�Ç¯��

37 ��º 90 dV�Yd] 0 d § 90 d >?@AB

CD�[À«p( 1.00%§ 0.96%�FG�[À«

p( 62.0%§ 61.0%�>?@ABCD§FG�Ï

»¼«p( 4.00%§ 1.61%�½#¯cOk9D(

2 �� 

5  ��������� 

5.1  �¾l¤4   

«pN¿ 24 h���ÀÁÂÃ��	éêë

>?ì� ATCC6538(Ä 5Å)qÝíî� 8099(Ä 5

Å)qïðñòó� ATCC15442(Ä 5 Å)qôëõ

ö� ATCC10231(Ä 5 Å)�÷Æ
ûüôý$Å

�J(TPS)�Ï�Ç�ÈX���L²ÉÊT��

V÷
 TSB "Ë���
�Ì;N 10 µL �l�

Í�ÎÏ(1 cmÐ1 cm)�2�7��Ñ4
�\Ò

��Ó:÷« 5Ð10

5 

~5Ð10

6

 cfu·Ï

−1
� 

5.2  �§�oDÊË  

ÊË� 20 �Ô�Á¤%±ÕÖ�Æ¼Ì�×

m(ÎÏ)'Ø�e�'Ù±��� 6ÚÕÖ�§�

×mDÀoDÊË�ÊËh$	(éêë>?ì

�qôëõö��ÛÜ�§�( 1.0%�æ�� 80

§ 0.1%�ãp� PBS�Ý�¯(gY��XYº

»��N�,
¬Þ( 0.5 min�N�ÎÏ×mU

KO¯	�Ê§±�
"8ÈX%ÈX 20 s��§

,
 10 min�ÕÖ 10Ë�ß���«pNÇ 1.0 mL

�©È\��l�éêë>?ì�
 TSAqôë

õö�
����p���àÙ�:�ÊËá3 3

â�ãP�° 1� 

¿ 3âá3ÊËäg±éêë>?ì�Ä 1q

2Ú(e�$j�Ä 3q4q5Ú'÷$j�:«p

( 2.72Ð10

6

�2.77Ð10

6

�3.10Ð10

6

 cfu·Ï

−1
�Ú

Þåæ¼( 5.47%�Ä 6Úe�$jÙ¼���§

�§� 1ç1��VáèÄ 1q2ÚÊË�ãPÄ 1

Úe�$j�Ä 2 Ú$j�:«p( 60�80�

70 cfu·Ï

−1
�'÷$j�:( 70 cfu·Ï

−1
�ôëõ

ö�Ä 1q2Ú(e�$j�Ä 3q4q5Ú'÷$

j�:«p( 2.70Ð10

6

� 2.98Ð10

6

� 2.70Ð

10

6

 cfu·Ï

−1
�ÚÞåæ¼( 8.54%�Ä 6Úe�$

jÙ¼���§�§� 1ç1 ��VáèÄ 1q2

ÚÊË�ãPÄ 1 Úe�$j�Ä 2 Ú$j�:

«p( 90�80�100 cfu·Ï

−1
�'÷$j�:(

90 cfu·Ï

−1
��§�[ 1.0%�æ�� 80 § 0.1%�

ãp� PBS 9�§éê�gY��XYº»�"

éêë>?ì�§ôëõö��NÍ,
�ë�

§�t�§#	"ìÊ��$j§���÷e_

í`a� 

5.3  ×mº»N�ÊË   

ÊË� 20 �Ô�Á¤%±ÕÖ�Æ¼Ì�×

m(ÎÏ)'Ø�e�'Ù±�î� 5 min��
g

Y��XYº»�÷Xº»�Ì�×m�L[

f�,
LîD¬ÞV�
e�ï#¼ÎÏ×m

N��«pðO[ 5.0 mL �§�Ê§��
"8

ÈX%ÈX 20 s��§ 10 minV�ÕÖ 10Ë�ß 
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� 1  ��������	 

Tab 1  Results of neutralizer appraisal test 

��������/cfu·	

−1
 

� 
 
� 
 � 


 1� 
 2� 
 3� 

������/ 

cfu·	

−1
 

1 ���+�	 0 0 0 0 

2 (���+�	)+��� 0 0 0 0 

3 ���+�	 2.30×10

6

 3.00×10

6

 2.85×10

6

 2.72×10

6

 

4 (���+���)+�	 2.70×10

6

 3.10×10

6

 2.50×10

6

 2.77×10

6

 

5 ����� 2.80×10

6

 3.40×10

6

 3.10×10

6

 3.10×10

6

 

������� 

6 PBS����� !"�� 0 0 0 0 

1 ���+�	 0 0 0 0 

2 (���+�	)+��� 0 0 0 0 

3 ���+�	 1.40×10

6

 1.85×10

6

 1.70×10

6

 1.65×10

6

 

4 (���+���)+�	 1.60×10

6

 1.85×10

6

 1.90×10

6

 1.78×10

6

 

5 ����� 1.90×10

6

 2.10×10

6

 2.20×10

6

 2.07×10

6

 

#�$%� 

6 PBS����� !"�� 0 0 0 0 

 

���«pNÇ 1.0 mL �©È\��l�]�é

êë>?ì�qÝíî�qïðñòó�
 TSA�

ôëõö�
����p���àÙ�:�ÊË

K¬3ñ&"ò§ó&"ò(e�$j)�ÊËá3

3 â�ãP°g�gY��XYº»�ôl,


0.5 min "éêë>?ì�qÝíî�qïðñò

ó�qôëõö��NÍ":Zõâ÷>3.00�ã

P�° 2�                                          

� 2  
����
�����	 

Tab 2  The killing effect of samples to strains 

&'()*+,-.��� 

�/ 

��

0� 

12��
�

�,��� 

0.5 min 1.0 min 1.5 min 

1 6.39 >3.00 >3.00 >3.00 

2 6.41 >3.00 >3.00 >3.00 

����

��� 

3 6.47 >3.00 >3.00 >3.00 

1 6.41 >3.00 >3.00 >3.00 

2 6.36 >3.00 >3.00 >3.00 

345

67� 

3 6.45 >3.00 >3.00 >3.00 

1 6.54 >3.00 >3.00 >3.00 

2 6.61 >3.00 >3.00 >3.00 

89:� 

3 6.53 >3.00 >3.00 >3.00 

1 6.32 >3.00 >3.00 >3.00 

2 6.40 >3.00 >3.00 >3.00 

#�$

%� 

3 6.47 >3.00 >3.00 >3.00 

6  ������ 

´µµ��
��¶·2002 ��

[5]

¸¹��

ö� 100 ÷ø�ùú1Ë2q�T 22~24 �q[

T 62%~68%ûüÏ�
gY��XYº»�ÕÖ

�q	°qgYº»���ýÊË� 

6.1  �   


Ç¯ôl"þ�ÕÖº»��L[f�,


 1.0 min V�
e����[ 10 mL �§��[

fV�"þ����Ã��L���	
� 2��



�=�¼e����8 1 â�,(ÊËÚÇ

<ÙK¬
��lÅ��§��:;K��Ç�

²�Ç<,"òÚ�ãP<¯¿ 30 �â����

ýÊË�],
 1.0 min "��7�����NÍ

":Z( 1.78� 

6.2  	°   


Ç¯ôl"�¿°ÃÕÖº»��L[

f�,
 3.0 min V�¼�]�(5.0 cmÐ5.0 cm)

�O�¿°Ã�
e����[ 10 mL �§��

[fV�"�¿°Ã���	
� 8 â�

�

=�¼e����8 1 â�,(ÊËÚÇ<ÙK

¬
��lÅ��§��:;K��Ç�²�Ç

<,"òÚ�ãP<¯¿ 30 â�¿°Ãº»��

�ýÊË�],
 3.0 min "	°7�����N

Í":Z( 1.71� 

6.3  gY   


Ç¯ôl"��±�ÕÖº»��L[

f�,
 1.0 min V�¼�]�(5.0 cmÐ5.0 cm)

�OìÊ-þ�±���°Ã�
e����[

10 mL �§��[fV���]��D���±�

���	
� 10�����	
� 3��,(Ê

ËÚÇ<ÙK¬
��lÅ��§��:;K�

�Ç�²�Ç<,"òÚ�ãP<¯¿ 30 �âg

Yº»���ýÊË�],
 1.0 min "gY�7
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�����NÍ":Z( 1.46� 

7  ����� 

´µ 2002 ��µ��
��¶·

[5]

¸¹�


gY��XYº»�ÕÖ &¿!�&ÊË�-

âgYq=â"#gYq &$�%ÊË�&'

�()-Ì}
óh*ÊËVt+ &�&Ê

Ë�Àç,-�m¿À 2.1~2.5 kg�.�ûü(/

0â1q�T 22~25 �q[T 52%~56%ÙSPF ÷

SD ¦23Ý'�m¿À( 140~160 g�.�ûü

(45â1q�T 22~24 ��[T 52%~56%ÙSPF

÷6g¦23&'�m¿À( 18~30 g�.�ûü

(45â1q�T 22~24 ��[T 50%~56%��

7ÊË8	÷87�j��|9$	
�cÕ¢

£�1Ë8	$#:9äØ±SCXK(Þ)2009-0012� 

7.1   &¿!�&ÊË  

20; SPF ÷6g¦&'�23õ<�m¿À

(20.24=1.07)g��
=â�ÝÕTÊË��À(

5 000 mg·kg

−1
�ÊË¬MNÇ¯ 12.50 g�K� 

JD>L 50 mL�ÈX�� 0.2 mL·(10 g)

−1
?&'

=â&¿!_@�_@*AB 16 h�_@V¥C

DÄ 14 d�E���°�tFGH�±_@V&

'egw��°��DÄ 14 d eFG�ÊËI½

F��8	ÕÖÝmUJ�KqLqMq@qíq

NqOÌ¨¸P%Q��$9��RS����

<1ËûüÏ�Ç¯"6g¦23&'� &¿

! LD

50

>5 000 mg·kg

−1
�T1Ue�÷

[5]

� 

7.2  �%ÊË 

7.2.1  -âgY�%ÊË  NV?ôë2Àç,

- 3;�m¿À(2.35=0.11)kg�¼Ç¯ 0.5 mL ¨

¦
W�=� 2.5 cmÐ2.5 cm Ý&�XYgY��

Z=�XYgY,(øô"ò�
W 4 h V�
�

 J[\éêìÊ	�
|
W 1 â�¥C
W

14 d��
â
WV 24 hDÄãP�UÕÖgY

�%]	§�%MT^_�ãPÇ¯Ú§"òÚ

}`qJa�^«÷( 0 «�14 d �bx«÷Z

Vt'÷
|
;8	x«÷Z�÷( 0 «�°

g<¯"c--âgY�%MT(e�%&�  

7.2.2  =â"#gY�%ÊË  NV?ôë2À

ç,- 3;�m¿À(2.32=0.13)kg�¼Ç¯ 0.5 mL

¨¦
W�=�"#gY���V
=de�%

efgh��
e�%iÎjD�Z=�XY"

#gY
ÌÀÍ�$Å�J,("ò�E*,K

Ç½Å�k
 4 h V�
� J\XéêìÊ	�

«p�X\ìÊ	V 1�24�48 h�DÄgYö�

]	UÕÖ�%]	^«§�%MT^_�ãP

\Ç¯Ú=;- 1 hJa�^«( 1«²�]l 1�

24�48 h Ç¯ÚE"òÚ}`qJa�^«÷( 0

«�DÄõ¬1ìÊ	"c-�=â"#gY�

%]	��Rx«÷Z( 0.33 «�°g<¯"c

-�=â"#gY�%MT(e�%&� 

7.2.3   &$�%ÊË   NV?ôë2Àç,

- 3 ;�m¿À(2.30=0.15)kg��NÇ¯ôl

0.1 mL��Oc-=�$ãmn±�Z=�$V

Í�$Å�J,("ò��ìÊ	V�¼$o8

p\ 4 s�30 s V
Í�$Å�J�����$V

1 h § 1�2�3�7�14�21 d�$DÄc-$ã

mqqm§rm�#yEs3H��E�$�%

]	^«��$�%]	«÷t�uDìÊ	"
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T(e�%&� 

7.3  &'�()-Ì}
óh*ÊË 

N SPF÷6g&'23õ 25;�m¿À(27.82

=1.06)g��m¿À��«( 5 Ú�
Ú 10 ;�

23õ<��
¿!_@ 30 h Ì�;ÕÖ8	Ì

��V 40 mg·kg

−1
�À�âãäå(ñ&"ò��

 J(ó&"ò�ìÊ	 3��À«p( 5 000�

2 000�500 mg·kg

−1
�«pMNgY��XYº»

� 25.00�10.00�2.50 g K� JD>L 100 mL�

Þ� 24 h ?&'_@ 2 â�
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0.2 mL·(10g)
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�Iâ?ÇV 6 h ��o�½F8
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 SPSS 11.0�ü��«&�

ãP°g�Ç¯õ�ÀÚh*¼Eó&"òÚ6

7æRew�&�2âãäåÚEó&"òÚ6

7æRcRTw�&(P<0.01)�õÚ PCE/NCE 6

Z÷��S¶�±��<1Ë2ûüÏ�Ç¯&

'�()-Ì}
óh*ÊËãP(ó&�ãP

�° 3� 

� 3  ���������������	(n=5, 

sx ± ) 

Tab 3  Results of mouse bone marrow polychromatic erythrocyte micronucleus test(n=5, 

sx ± ) 

2� 
�/mg·kg

−1
 ;< PCE �/= >? PCE �/= >?@/‰ ;< PCE �/= NCE �/= PCE/NCE 

5 000 5 000 6 1.2±1.1 1 000 895 1.125±0.104 

2 000 5 000 6 1.2±0.8 1 000 874 1.155±0.123 

500 5 000 3 0.6±0.9 1 000 901 1.116±0.095 

0 5 000 5 1.0±0.7 1 000 914 1.098±0.073 

A 

40(CP) 5 000 127 25.4±4.1

1)

 1 000 989 1.012±0.040 

5 000 5 000 7 1.4±0.9 1 000 924 1.094±0.129 

2 000 5 000 4 0.8±0.8 1 000 872 1.152±0.088 

500 5 000 8 1.6±0.5 1 000 918 1.098±0.107 

0 5 000 7 1.4±0.5 1 000 887 1.131±0.076 

B 

40(CP) 5 000 115 23.0±3.5

1)

 1 000 977 1.025±0.045 

CDEF2��
GHI

1)

P<0.01 

Note: Compared to control group, 

1)

P<0.01
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