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Effects of teat dipping disinfectant containing biodegradable
iodophor microspheres on preventing dry period intramammary

infection in dairy cows
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Abstract : 1% iodophor loaded microspheres of PLGA (Poly[DL-Lactide-co-Glycolide]) were prepared by
solvent evaporation method and were applied to the cows on dry period for evaluating it’s preventive effects
on intramammary infections. The morphology of the microspheres were evaluated using scanning electron
microscopy and their releasing patterns were investigated. On investigating idophor releasing patterns of
the microsphere, burst releasing pattern was detected until 2 days after in vitro incubation and sustained
releasing was observed until 4 weeks. In field trial of teat dipping solution containing idophor loaded
microspheres in dry cows showed significant preventive effects of intramammary infection caused by S.
aureus, S. agalactiae, coagulase negative Staphylococci and coliform bacteria (p<0.05).
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6, 789: 1"; +< =
> 9�, 
? @�$ A

,B CDE FGH IJ� ���� KL MNE ��

?OM ���P [4].


�� �Q �R �S� �T 9�U V�W XY$

%E 9� Z[W 9�\ ]^ 9�W _�� `K U

P� aJ�� b
 �c de f G gh `*� W

E 
�� XY i ]^9� _�� �E af�� j

Lkh l,� PZW gmn�� �E 
� op qr

W s� tu vw �E 
�� 5 ; �xK l��


�)y �zW MN{w |/�h lP [14, 24, 26].


� )y� 
� op qr� l� 
�� ����

9�}B 
�� 5 � _�~ Z l� c��r�w

�;H�h FGH� ��,- �� Staphylococcus

aureus (S. aureus)� Streptococcus agalactiae (S. agalatiae)

\ �� ��{ 
���� WE 
�( ]^ 9�� _

���� �� �;H� ��,- �hkh lP [6, 15,

17-19, 23]. �u �Q a�kh l� 
� )yG {V

� iodine� ��� ��G-� 
��� A,� Z l

� �� s��� ��h �;H,- ���� 5�E

P. ��� iodine� � n��,-� �� �y ��  

¡� sv{V �� surfactant\ ¢£U ¤2� iodophor
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$ a��h l�� �   a�k� sv{V,- �&


� opW y�� G¥k¦ op I"� ��~ �§

{� tuEP. ��� glycerin�� propylene, lanolin;

�� op �¨G$ 2~10% ©w- ªK�« kr op

$ �¬�� �¬G- ­��« k�� �� E® b/

�4, ¯°� ±� p� y²�� 
� op$ �¬��

� �;H� ³,- �hkh lP [16].

y´¤ G¦ �µ }¶·� XY 
� ©w (�� ¸

�� y´H,- �µ�¹ ­� p�- �;H,- ¸

�� Zº�� ��,- ­� p�� 0» H�~ Z l

� }¶·� ¼x~ F� ¸� N�W ½�¾$ �¿¦

¸�W  � ��À� ÁD¾�h p­�� Â�¾~ Z

l� ³,- �hkh lP [9]. ��E G¦ �µ¤ }

¶·W ��-� M£�$ ��E Ã*¤ depot }¶·�

l�� �� M£�C (� ̧ �� Ã*}Ä microcapsule

¤; M£� �ÅÆ¶ m/(p� ¸� *n$ �AE

"2- V=}Ä �ÅÆ¶¤,- VÇ~ Z lP [3].

�;H� 
�� 5  _�� �&�� �� 
��

W 5 È� É� V�� 2̀ \ b
Ê 2̀ cW �QK

MN�P [20]. �� b
�� ��W 
�� XY i ]

^ 9� _�� �� MNE }�- 
�( f G g

h `*; +< 
� )y$ d}� J}~ ³� jL

�h lP. ��� b
� ��� �A 
� )y$ J

}�� ³� �JH,- ËKÌ��� JG ÍL���

GD- JÎky �h l� Jv�P. ÏÐ� R gm�

�� L�cW ��� 
y$ ÍH,- y´¤ G¦ �

µ }¶·W ��� microsphere G/�Ñ� ��E Ò

-Ó ¤2W y´¤ 
�)yG$ G/�¹ microshere

W idophor �µ Ô" i b
� ��� H�}W JG


�( ]^9� _� �; vw$ ÕÖ�hn �×P.

�� � ��

��������	�	
 �
 ��

Iodophor$ Ø+�� microsphere� solvent-evaporation

��� W& G/�×P [3]. Dichlormethane 50 ml�

65:35 PLGA (poly[DL-lactide-co-glycolide], Vn>

40,000~70,000, Sigma Chemical Co., U.S.A.) 2.5 g� ��

5%(w/v) hVn �Ù� G/E Ê � hVn �Ù 50 ml

� 1% iodophor (
� iodine,- 11.7%, Sigma Chemical

Co., U.S.A.) �Ù 5 ml� K�¹ homogenizer (IKA-T-25

BASIC, IKA LABORTECHNIK D2M-M)- 15,000 rpm

W ´w- 5Vc ÚÛ�¹ �?E �Ù "2- ��Ü

P. � �Ù� P} 1% PVA (poly[vinyl alcohol], V

n> 30,000~70,000, Sigma Chemical Co., U.S.A.) �Ù

1 L� KE Ê P} 15,000 rpm,- 5Vc 2Ý ÚÛ�

×P. 
� ��� dichlormethane� 15}Þ� �& 2

Ý ÚÛE �Ù� 1ÇZ 2 L� K�¹ nß ÚÛ�-

200 rpmW ´w- 8}c de ÚÛ�×P. h¾U

microsphere� �àVQ�¹ áâ�×,4 1ÇZ- 3ã

sä Ê d¢ b/�¹ V3"W Tån$ æç�×P.

G/U microsphereW ZçÈ� �� a�U hVn

�?W ?>� DE G/U microsphereW è«W éÈ

- =µ�×P. 

��������	�	
 �� ��

G/U microsphereW qr �{ i ê�, }c� Ï

ë ìí" î� �ï�� �& ̀ a�n�TF (scanning

electron microscopy, JSM-5410LV, JEOL, Japan)� ��

& �ï�×P. 

��������	�	
 ��� ��

G/U microsphere 10 mg� 0.1 N Sodium hydroxide/

5% SDS �Ù 1 ml� K�¹ �&}ð�� �&ky �

� F��� 50oC- Kñ #Q�¹ �&}ðP. �&U

Ù� 3,000 rpm,- 10Vc �àVQ Ê "òÙW ó�

w$ spectrophotometer (U-1100, Hitachi, Japan)$ ��

& 265 nm ôL��� õv�¹ (LU iodophorW Ô

� ¢v�×P. IodophorW Ô� 1% �ÙW ó�w�

DE éÈ- =µ�×P.

��������	�	
 �������� ���� ��

30 mgW microsphere� phosphate buffer solution (PBS,

pH7.4) 5 ml$ K�¹ 37oC fñZ/�� 75 rpm,-

ÚÛ� J}�¹ microshpereW ìí$ 
w�h

iodophor �µ vw$ �ï�×P. Ûö Ê 1A, 2A, 4

A, 7A, �Ê�� A`A� 1ã÷ 4̀  de Ûö}Y$

�à VQ& áâ�h, áâU "òÙW ó�w$

265 nm ôL�� õv�¹ Ûö }c� Ïë ó�wW

ø¾vw$ �ù�×P.

�
� �������� � �������	�	 ! "#$  %

&'�
 ()��

�� aúÍL �û�� a� üa$ %& 
�� �

��� 9�k¦ ly �� ³,- ývU þ 167�W

ÿ¶�� ��$ '5�¹ 
�)yGW �;ýv ��

J§� ���×P.

Split-udder experimental design� [20]� W& dA �

��� �õ �Ê V�� #X V��,-, �õ �Ê

V�� D/ V��,- v�×P. #X V��� b


}­ 0�W �yC �
Ê iodophor �� (LÈ� 60%

D� microsphereK 0.5%, glyderin� 10% +
U 1%
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idophor �Ù,- 
� )y$ J}�×,4 D/ V�

�� glycerin� 10% +
U 1% idophor �Ù,- 
�

)y$ à}�×P. �� V��� 
�)y 0�

cloxacillin +
 b
�� 
�gh (êùa� 500,

Virbac, France)$ 	¹�×P.

#X V��; D/ V��W V� ���� V�_

v 1A�, V� 0Ê è�H� ��� %& 

� �â

�×,4 áâU 

� 5% calf blood\ 0.1% esculin

� ªKU �Ù�y� w3& 37oC- 48}c �Ô�¹

s� 9� ¹p$ /a�×P. áâU �
W 

 ��

�� `N 
�� ���� dvU F��� b
�c

de ]^9�� �¿¦� ³,- ýv�×P.

a�U 
� )yG� WE op nÁ ¹p$ ý��

� �& 
� ªp\ 
� opW "2$ Vermont D�

Ú�� �5U subjective scoring system� �¥�¹ V

� 0�� �K�×P(Table 1).

*+,-

#X V��; D/ V��� H�E 
� )yGW

b
� deW 
�( ]^9� _��;$ éÚ��

�& VQU � s��- ]^ 9�ÈW Ý�$ SAS �

-��(release 8.0, SAS Institute, Cary, NC, U.S.A.)� �

�& Student's t-test �,- üv�×,4 p<0.05$ 


WE �[,- ��P.

� 	

��������	�	
 �� ��

PLGA (65:35, Vn> 40,000-75,000) 2.5 g� a��¹

Solvent evaporation ��� W& G/U iodophor loaded

microspheres� 1.43 g,- 57.3%W ZçÈ� �×P.

Table 1. Vermont teat skin and teat end evaluation system

TEAT END CONDITION SCORING

0 Teat end has been subjected to physical or chemical injury(e.g. stepped on or frostbitten) not related to treatment
or the quarter is nonlactating.

1 Teat end sphincter is smooth with no evidence of irritation.

2 Teat end has a raised ring.

3 Teat end sphincter is roughened with slight cracks but no redness is present.

4 Teat end sphincter is inverted with many cracks, giving a “flowered” appearance.
Teat end may have old but healing scabs.

5 Teat end is severely damaged and ulcerative with scabs or open lesions. Large or numerous warts are present
that interfere with teat end function.

TEAT SKIN CONDITION SCORING

0 Teat skin has been subjected to physical injury(e.g. stepped on or frostbitten) not related to the treatment or
the quarter is nonlactating.

1 Teat skin is smooth and free from scales, cracks, or chapping.

2 Teat skin shows some evidence of scaling.

3 Teat skin is chapped. Some small warts may be present.

4 Teat skin is chapped and cracked. Redness, indicating inflammation, is present. Numerous warts may be present.

5 Teat skin is severely damaged and ulcerative with scabs or open lesions. Large or numerous warts are present
that interfere with teat end function.

Fig. 1. Scanning electron microscopy photographs for
iodophor loaded microspheres (×100).
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Fig. 1� d¢ b/U microsphere$ `a�n�TF

,- ��E a�,- G/U microsphere� m¤W �

ÅÆ¶¤ Tån�4 qr� ­� ���� tu+�

��~ Z lÜP. G/U MicrosphereW ê�K �A�

y ��h `ø�P �� pVw �ïkÜP. 

��������	�	
 ���

G/U microsphere 10 mg� �¾}Ä Ê �àVQ�

¹ áâE "òÙW 265 nm D ôL�� õvE ��

ó�w �� 0.48- ��� 1% iodophor �ÙW ó

�w 0.69$ �[,- ~   G/U iodophor-loaded

microsphere 10 mgW �� iodophor (LÈ� 69.6%-

���P(Table 2).

Table 2. Iodophor encapsulation efficiency of PLGA
microspheres prepared with solvent evaporation
method (wave length=265 nm)

Number
of sample

Absorbance
Standard

absorbance
Encapsulation

efficiency

1
2
3

0.47
0.46
0.51

0.69
(1 g/100 ml)

69.6%

Table 3. Releasing pattern of iodophor in microshperes
expressed by mean absorbance

Time Mean absorbance

0 day
1 day
2 days
3 days
4 days
7 days

14 days
21 days
28 days

0.142
0.474
0.395
0.216
0.206
0.197
0.177
0.292
0.332

Fig. 2. Scanning electron micrograph showing the change in surface morphology in vitro incubation. A : 1day (×150),
B : 1week (×350). C : 3weeks (×350), D : 4week (×350).
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��������	�	
 �������� ����

Ûö }c� Ïë ó�w ø¾ Ô"� �� 2A !

yW ó�wK microsphere "& }­�W ó�w� é

& 3� �" 1Kk¦ � }�� iodophoreW "#>�

D¥ �µk� ³,- ���P. �E "& }­ Ê 28

AcW �ï �c M 1̀ A c$,- õvE ó�w �

w "& }­�W ó�w� é& É« 
y%� ��~

Z lÜP(Table 3).

Fig. 2� }c� microsphereW ìí"� `a�n�

TF,- ��E ³,- �ÛH,- qrW �� ê�

K }c� y&� ÏÐ '(; +< (p m/w +<

ìík¦ 9� ��~ Z lÜ�� 3̀ \ 4̀   ��

a���� microsphereW hVn �?� )$� ìík

� Ô"� �×P. 

�
� �������� � �������	�	 ! "#$  %

&'�
 ()��

V� 0�; V�0Ê ývE #X V��; D/ V

��W 
�( ]^ 9� Ô"� Table 3; �P. S.

aureus �� �� 41� V��� 9�� ��kÜ��

#X V��� D/V�mW 32� V�� é& 9� V

��� 9�k¦ 9�È� 
W{ Ý�K �vkÜP

(p<0.05). S. agalactiae�� �� 23� V��� ]^ 9

�� ��kÜ�� #X V��; D/ V��� ��

5, 18� V�,- #X V��W V�( ]^ 9�È�


W{ l« *« ���P(p<0.05). Coagulase +{

staphylococci� �� 59� V��� ]^ 9�� ��k

Ü�� #X V��; D/ V��W ]^ 9� V�Z

K �� 19, 40�- ²} #X V��W V�( ]^ 9

�È� D/ V��� é& 
W{ l« *« ���P

(p<0.05). S. agalactiae ��W streptococci� �� 12�

V��� ]^ 9�� ��kÜ,� #X V��; D

/ V�� a�W ]^ 9�È�� 
WH� Ý�K �

vky ��P(p>0.05). DL�´�� #X V�� 1�

V�, D/ V�� 7� V� î þ 8� V��� ]^

9�� ��k¦ #X V��W ]^ 9�È� 
W{

l« *« ���P(p<0.05).

V� 0�W 
� ªp\ 
� op "2$ éÚ&

R ¢; #X V��W V��� D/ V��W V��

�P Ô¬E "2,� Õ Z lÜP. 
� ªp "2�,

#X V��W þ 331� V� M DPZ� 325� V�

� v" "2$ 
y�×h, 6� V��� �
 }­}

�P "2K -¾U ³,- ���P. D/ V����

� þ 334� V��� v" "2$ 
y�×,4 103�

V��� b
� �P "2K -¾U ³,- ���P.


� op "2� #X V��W þ 331� V� M

326� V�� v" "2$ 
y�×,4 5� V���

b
 }­} �P "2K -¾U ³,- /akÜP. D

/ V��� þ 334� V� M 261� V�� v" "2

$ 
y�×,� 73� V�� b
 }­  �P 
�

op "2K -¾U ³,- ���P.


 �

PLGA�  �H£{;  V&{� 
A�« �vU

hVn-� copolymerW éÈ; Vn>W /.� ÏÐ

�  V& �c i ¸�W �µ� /.~ Z l� /�

Ö0Ð hVn p¤GW 1{ î� W& f�W �;$

ÉA Z l� L2� l¦ �3f� +
 Tån G/

� KL ±� a�k� £{ hVn M ���P [22].

�u ¹�Ky ��ê-45¾ G/�Ñ M�� water-

in-oil-in-water (W/O/W) �M
¾�� PLGA microsphere

(- �3?; 3] f�� Ã*�� ��,- KL �

Q a�kh l,4 [1, 12, 25, 27, 28] solvent evaporation

��� Z�{ ¸�W 45¾� KL AÛH,- a�

k� ���P [1, 8].

Linhardt [11]� microshere� (uU ¸�� �µk�

�� MW ��- �n�TF "�� �ïkÜ6

microsphere qrW ���� %E ¸�W �= �7�

G}�h lP. �� ��W )$E �µ Ô"�

microsphereW qr�� qr�� K!Ó û� VØ�h

l� ¸�� �=� W& 8« �µkÜ�  ¡� ³,

Table 4. Effects of teat dipping disinfectant for preventing of dry period new intramammary infection in dairy cows

Groups No. of Quarters
Organism

S. aureus S. agalactiae CNS* other streptococci Coliforms

Treatment
Control
Total

331
334
665

9a

32
41

5a

18
23

19a

40
59

3
9

12

1a

7
8

*CNS : coagulase negative staphylococci species.
aStatistical difference from controls (p<0.05).
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- ¹9�Ph :P. R gm��� solvent evaporation

��� ���¹ iodopor Z�Ù� microsphere� (L

�¹ G/U iodophor +
 microsphereW in vitro "2

�W �µ Ô"� /a�×�� ��� )$E �µ Ô

"� ��; Ê�� 4̀  �" y´H,- ��� �µ

k� Ô"� ��(ÜP. �E �µ J§�� ��E `

a�n�TF a��� microsphere qr� `��P �

« ��< pV� l�� �� microsphere qr� =�

iodineW ��  ¡,- aYk4 ��W )$ �µÔ"

;w �>� l� ³,- ¹9?P. MicorspereW �µ

J§�� ÚÛ 2̀ , 3̀ , 4̀   ��E `a�TF a�

"��� qrW iodophorK �µ%,- �& `ø�P

�� pV� ���y ��P. �u ��E ��W )$

E �µ Ô"� ¸�W +>� 1K~Zù �@� 1K

�� ³,- �hU ¯ lP [29].

Microsphere�� ¸�W �µ� M£� �ÅÆ¶W �

�� %E ¸�W �=/� Ö0Ð M£� �ÅÆ¶W

ìí� W&�w �¿¦y�w ��� Heller [7]� �

�E M£� �ÅÆ¶W ìí� qr��p@ 2Ý-

A¦�� ;v�P� �ÅÆ¶ ��$ %& A¦��

bulk erosion� WE ;v�Ð �h�h lP. R gm�

�w ÚÛ 3, 4̀  �� T¸��� �µk� iodophor

Ô� 1K�� Ad{ �µ� �ïk�w ��� ��

�ÅÆ¶ ��W )´E ìí Ô",- �E bulk erosion

 ¡�Ð  �~ Z l�� JG R gm��w � }

�� ��U ìíU microsphere ̀a�TF a���w

)´E ìí Ô"� ��~ Z lÜP. 

MicrosphereW G/} ê� i *nw, ¸�W (L

È, ¸�W �µ î� �B� C Z l� ¹� N��

l¦� Jeferry î [8]� PVAW ©w$ 1K}Þr ��

*n ê�K 9�EPh �h�×P. PLGAW ©wK

1K~ Zù *nK 'y4 M£�W ©wK 1K+�

ÏÐ *nW ê�w 1K��� �� hVn �ÙW 2

w "D,- �E ­� 
HW ¤{� ¦E�  ¡�

P. �E M£� ÔW 1K� 2wW 1K i ¸� Ã

* �È� 1K}Þ� ³,- �hkh lP [11].

Micoroshere G/}� ÚÛ ´w� W&�w ê� i �

?w� F Ý�K l� ³,- �hkh lP [11]. Ú

Û ´w$ 9� }ð�   �� *nW ê�K 1K�

h ZçÈ� 9�+� ��h l�� �� microsphere

W  { ´wK ¸�W Ã*È; microsphereW ZçÈ

� �B� TX�  ¡�Ðh EP. Microsphere  {k

� ´wK 9�~Zù microsphere(- Ã*ky G�h

Z"� HÇ�� ¸�W Ô� 1K�h microsphereW

�ÅÆ¶ ¤{� I¹�y G�� M£�W Ôw 1K

��  ¡�P [29]. R gm��� microsphere G/}

1500 rpm DW ÚÛ ´w$ 
y�¹ �� 60% D (

LÈ� K� microshere$ æç~ Z lÜP.

�� 
��� _��� �&�� b
� deW �

QK MNE� �� b
�K 
' /0W �Ì u ;

+< Ý� é
 }­}W é
 Ì�� ¢vJ� MNE

}���  ¡�P. ��� b
�� �E I"U 
'

/0W u  �c,; d}� 
�� 9�È� KL É

� �c,- S. aureus�; S. agalactiae�; �� ��

{ 
�� ���� 9�ky �� �E ��E �QK

KNE }���w �P. AÛH,- b
�c deW


�� �Q� �T tu�� 9�� G¥~ Z l� �

cA /� Ö0Ð Ò-Ó ]^ 9� _�� v{� P

&��� }�-w �&kh lP [5, 14].

ZL�p@ 
�( f G gh `*� �� 
��

XY i _�� ±� �;K l+� *1kh lP [14,

24, 26]. �� Kingwill î [10]� f G gh `*; 


� )y$ +< H�}� ��W �z H�}�P 
�

� _� �;K MN O¦�Ph �hE¯ lP. ��

uP7W QR Sa ¯T�� UêQÅ Sa ¯T,-

¯V¦ K� �}2�� 
�K I" W� �ãK ±Ö

(� ÏÐ 
���� KL ¡GK k� S. aureus�W


'( 9�� )´� 1K:P� �h\ �qrW S.

aureus�W 17� 
' ( S. aureus� 9�W �§{

� 1K}ÄP� �h� b
 �c deW y´H� 


� )y KN{� G}& `h lP [13, 21]. ��� ½

( DPZW �� aú ÍL��� JG b
� de �


$ J}�y �� ���«� 
� )y$ J}�y

�h lP. ��X- E
 )y- 
' /0W :S�

Y�� Z�� Â� 3̀ c�� � �"W }�K y[

 !y ���� y´~ Z l� 
� )yGW �5�

Nmkh l� Jv�P.

R gm��� microsphere$ ���¹ L�c ��

�� 
y~ Z l� 
� )yG$ G/�×P. R g

m�� microsphere� (L}Ä iodophor� ��� ��

�� y0h l,4 /0 nÁ{� \h h
W ]^-

�& )yÊ )y J} ¹p$ úe,- 8« ��~ Z

l� L2� _h l¦ 
� )yG- �Q ��kh l

P [2]. R gm�� G/E 
�)yG$ ��& ��

J§� J}E ¢; `N ��{ 
�� ���� S

aureus�; S agalactiae�� D& J§� V��W ]

^ 9�È� D/� V��� é& 
WH,- *« �

��,4 CNS� WE ]^ 9�w CA Z l� ³,

- ���P. ��� S agalactiae ��W �� streptococci

�� D&�� 
WE Ý�K �vky ��P. `F{


�� ���� DL�´�� D&�w ]^ 9��

CA Z l� ³,- /akÜ�� �� microsphereK
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+
U 
� )yG- )y J}} 
� ªp\ 
� "

o qr� microsphereK p�k¦ y´H,- iodophor

$ �µ�¹ ���� 5�:�  ¡,- aYUP. Â

� ��{ 
�� /� Ö0Ð DL�{ 
��W b


�\ �
 �� 9�W MN{� 1K�h lP� �h

[24, 26]� microsphere$ 
� )yG� H�E �
 g

m¢;�� WWK l+� �¹`h lP. 

���� ñwK *h b/�4 ¯°� ±� p� 9

a�Ê� 
�K bµkÜ� F��� 
�pW "#

5 È� ÉÖyh "#p�� 
PU s�� WE 


� 9�� ���« �¿¦y� ³,- �h kh lP

[20]. ÏÐ� H#E op �¨GW a�� 
�� 5 

cG� ¦dvw �¹ ~ Z lPh Õef l�� R

gm��� #X V��; D/ V�� �� dA ©w

W glycerin� +
U 
� )yG$ a� :+�w Ë

m�h iodophor +
 microsphere$ ªKE 
� )y

G$ H�E #X V�� V��W 
� ªp\ 
� "

oW "2�� D/� V��� é& Ô¬E ³,-

���P. �� microsphere�� y´H,- 5µU

iodophorW �� ­�,- 
� opW "# X
K �

�:�  ¡,- gvk4 �E 
�( ]^ 9�È�

CA Z lÜ,QÐ aYUP.

� �

b
� ���� 
�( ]^ 9�� _�~ ÍH,

- y´¤ G¦ �µ }¶·W E pÇ� ��¤

microsphere$ ��E iodophor 
� )yG$ G/�h

b
� ��� H�E ¢; P+; �� ¢7� hÜP.

1. hVn �?- 65:35 PLGA$ a�& solvent

evaporation ��,- G/E microsphere� 
� )

yG� 1% iodophor Z�Ù� (L}Ä ¢; G/

U microsphereW ZçÈ� 57.3%, (LÈ� 69.6%

- ���P.

2. `a�n�TF ��� %& G/U microsphere�

m¤W �ÅÆ¶¤ Tån¤2- qr� ±� �

�� tu+� ���×P. }cW F;� Ïë

microsphereW ìí �¨� �ÅÆ¶ ��$ %&

A¦&� ��~ Z lÜh 3̀  �Ê� )$E ì

í Ô"� ��(ÜP. �µ J§ ¢; �� 2A 

!y )´ �µÔ"� �� Ê 4̀  �" y´H�

�µ Ô"� �×P. 

3. IodophorK (LU microsphere$ 0.5% +
E 


� )yG$ b
� ��� H�E ¢; #X V

��W S. aureus, S. agalactiae, coagulase +{

Staphylococci �; D/�´��� WE 
'( ]

^ 9�È� microsphere$ +
�y �� 
� )

yG$ a�E D/� V���P 
W{ l« *

« ���,4(p<0.05) 
� ªp\ 
� op "

2w ij Ô¬�×P. 

�"; �� ��¤ microsphere� (LU iodophor$

+
E 
� )yG� 
� qr�� y´H,- ��

�� 
y�� Ò-Ó b
� ��� 
� )yG- �

�k Z l,QÐ RP. 
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