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Effects of teat dipping disinfectant containing biodegradable
lodophor 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
aureus S. agalactiag coagulase negative Staphylococci and coliform bacteria (p<0.05).
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ARESEY. e o] vl AREEE AR C.R QlE
T o] Aute] A AR o] B &S o718 97
EAg}. 28 glycerine] Lt propylene, lanolisk
2 YR HEAE 2-10%F =2 FHIFeA Fd v
& BoshE BI3AR g Her 53] 3 dx
st ubgo] wo| F= AQIA f-F 35§ B S sh=
o 329 Aog WaEw vt [16].

A& Ao] e Alag2 8 F8 F= UdA] o

3
pzs

ox do

i

FAAQ Y WA S YEiAE B 74
o] WAl go] wo Bybd 2578 AHF 257k At
st [20]. B8] AR71E 24§99 X5 L4
It 74 ol m$- Fash AZE fE SA A
I FUH A FF AAE SA AT AL AF
shal Aot zeht AR7] i wid §-F ZAAE A
A &= AL 3R o7 Brbsalr)ol A Egela =
A= APHA F e Aot} wEha B Ao
A A717k A §AE BHo R A&Y Ao W
2 A28 )¢l microsphered] Z7]4S o]-&3 A)

2& oY A& F-FHAAAE AZ3k microshere
9] idophorit& ¥ ® 717] 2ol A-8A1e] HA
) At v &5 A=E Yot skt

Mz

0%
Iz

Microspheree| M= HHH

lodophog 3 &3]= microspher&: solvent-evaporation
HhH o 93] A28t} [3]. Dichlormethane 50 il
65:35 PLGA (poly[DL-lactide-co-glycolide] 5=}
40,000~70,000, Sigma Chemical Co., U.S.A)) Z5%<I]
5% (Wiv) TEAF foS A28 T o] ZEA &Y 50

¢l 1% iodophor-f-% iodine®- = 11.7%, Sigma Chemical

Co., U.S. A& 5m< 7}sle] homogenizer (IKA-T-25
BASIC, IKA LABORTECHNIK D2M-M)Z 15,000 rpm
9 £ 5E7F whkste] #AgE & AR el
o}, o] €98 thA] 1% PVA (poly[vinyl alcohol], &
2=k 30,000~70,000, Sigma Chemical Co., U.SAH
1 Lol 7Fsk 3 ©A] 15,000 rpne-Z 58-7F 22 RS}

o

Atk §-71 8912l dichlormethang S#A|17]7] $18] 2
2wk A4S SHS 2 Lo sisted A4 anb|E
200 rpme] £I2 8AZF ERb wnbEhgTh 21 EhE
microsphere &gl st 2 813l om FHRTE 39
A 54 xSt 223 vgae g5siait

Az% microspheré] +5&-2 HA AMEE ZEX
B Ao tfat AZE microspherg] F7 2] B)&
2 el

oo o

ol

Microsphere2| ZEf ZH&

AZ¥ microsphere] X B4 W Z7], A7k w}
€ 3% 5= #E57) 98 FAAEEA (scanning
electron microscopy, JSM-5410LV, JEOL, Jagany|-&
3 Hstact

Microspheree| LH&EE HH

AZE microsphere 10mg 0.1 N Sodium hydroxide/
5% SDS&9 1midl 71t g 1z =H Sl A &
2 A5-9= 50°CE 712 A Este] S A1F Tt 3
o} 3,000 rpnP-E 1087+ A4lie] & JFe §3
=& spectrophotometer (U-1100, Hitachi, Jagany]-&-
3 265 nmudatelA] £kl AdE iodopho#] ¥
& ZA4 33t lodophof] 2 1% &3] FF %ol
o) sk B &2 &SR

Microsphere8| iodophor W&ok Ha
30 mg®] microspherdl] phosphate buffer solution (PBS,
pH7.4) 5ME 7}ste] 37PC aF252dA) 75 rpne.=

A+ A A &e] microshpere] H3 =2 f%8)aL
iodophor& 48 &t vh 5 1d, 2, 4
A, 7, o]FeE dFLd 134 45 FEF HHSAIEE
A E AHASE, AHE FEdY FEEE
265 nm oA Zg3ked Whe- A7kl wE g3

M =& 7153kt
M=l lodophor &% Microshere & 2718t G5

EXIHel ErtEE

o]
A=
ol =] AA B2 Ao r AAHE F 16779
FAER] BAE ddste fRAAAL] 20 o
A o]-gatitt.

Split-udder experimental desig[20]°] 2J3] 5 &
2oA #&F A5 BEke AR EEEe R, 5
A i TR gtk XX e A
N2 A A9 viA g 43 iodophorE 7 7482 60%
¢l microspherel 0.5%, glyderirt] 10% 52 1%
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Table 1. Vermont teat skin and teat end evaluation system

A W N P

ga b~ W N BB

TEAT END CONDITION SCORING

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.

Teat end sphincter is smooth with no evidence of irritation.
Teat end has a raised ring.
Teat end sphincter is roughened with slight cracks but no redness is present.

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

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

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

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

Teat skin shows some evidence of scaling.

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

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

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

idophor &0 2 f% A& dAsgen gz &

&2 glycerire] 10% 3H-% 1% idophor& o2 §-5F
2 #]
B e A

R 1FoE Akt

AAE AANFAT BE Biadle $53A Z il
cloxacilin &8 A%71¢ F¥HAL (Z=AH4 5007,
Virbac, Franceg o]ttt Microsphere2| &Ei &

A BYE O PP B BFA Fa
3 194, $9 943 BFEe P 59 S
_(r)l__

stpom A3

o PLGA (65:35,5%-A5F 40,000-75,000) 2.58 A3l
A H Solvent evaporatiorH o <]&] #|=Z% iodophor loaded
%2 5% calf bloog} 0.1% esculin  microspheres 1.43 2.2 57.3%] 582 29

o] 7k doujA|ell =el 3PCE 48*1k wf st

Allxt 24
oA F& fHud Addate] 4 A-fols AfrIRE
:H_

=
7] #13 fF Aok fF 759 HE Vermont o

FEE 4 ATEE 9 e8] o] SASE
=73 (release 8.0, SAS Institute, Cary, NC, U.SAY Fig. 1. Scanning electron microscopy photographs fo
(o]

stk ARE FHe) 5F 2

2
T
il
N

go) oFolxl Aow WYYt
= AAA] A% AP AT iV WA

3o PEel H8W 45 WA
% o EFE ¥iLs)

43| Studentst-test oz AAG3}H o p<0.055 F iodophor loaded microspheres1Q0).
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Fig. 1& 572 #2% microspherg FAFAAIE 1A
o7 F93 Ao AZE microsphers 78] |
923 ngzo)m _Lu:]oﬂ 2o mpZo] EATGS
gelg = ok AlZ% Microspheré] =717t w3t
FHETE B2 PR s HFEATE

A sty

Microspheree| LHZE

72 0.482 e} 1% iodophorg&<)<] &
#F% 0.6% 7|=2e= g ] A|=2% iodophor-loaded
microsphere 10mg 3 7+ iodophor 3-8 < 69.6%=
LERTH(Table 2).

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

A #E microsphere 10 mg £:3}4]7] & YA Ra)3)

o] AH s Az 265 nmol FRA A3 Hi Time Mean absorbance

0 day 0.142

Table 2. lodophor encapsulation efficiency of PLGA 1 day 0.474

microspheres prepared with solvent evaporation 2 days 0.395

method (wave length=265 nm) 3 days 0.216

Number Absorbance Standard Encgp_sulation 4 days 0.206

of sample absorbance efficiency 7 days 0.197

1 0.47 14 days 0.177

2 0.46 0.69 69.6% 21 days 0.292

3 051  (Lg/100m) 28 days 0.332

Fig. 2. Scanning electron micrograph showing the change in surface morpholaglyo incubation. A : lday X150),

B : 1week ¥350). C : 3weeksx350), D : 4week X350).
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Microsphere2| iodophor HH=QFaf

HhE A7k mE §4 % #3k R 7] 2247}
2] %7} microspheregsl A|2HA2] Fgwo] )
& 31 o1 F7ks o] o] 21719 iodophore] 23]
A BEEs Aoz el w3k g3 A2 & 28
Azre] A 7|7k = 159 7tHo s =43 S 7)F
&= gl A Fg el vel =7 fA8S Sl
T A%AcH(Table 3).

Fig. 2= X172 microspherg] 2342 AR}
Aoz F93 Ao HAukFoz FHe AhF A
7} Azke) Aol wht ART) S -?Z:
FHE 2 BAAg ¢ U=y F
AZI ol 4= microsphere] JE-A} &2 o) T;L;ﬂs]

£ PP R

M =2l lodophor
EX[xe ZoEy

B9 A B e A X B o)
Wato] ) Al T Y42 Table 31 2
aureus 7 A 410 kel 7o) #lE
A A FAbr2 glziute] 32) kel Hs)
wate] A E o] g %94*3 2ol 7F 14

]]oll
5
8
(@]
[%2]
=
o}
(0]
ifu
o
N
o
=i}
n

(p<0.05).S. agalactiaer2 %1
Hol FRIHI=d XA EH —TLLTJrEH —Er ihro] Zbzt
5, 180 Extez Xz 3tz &R 4l 2EEe]
$o4 A @A el th(p<0.05). Coagulase:y
staphylococéﬁ A 59 F-Aell A Al o] EFelE
=6 2 A el oz Bk A 4l Bk
7} 747} 19, 4002 A %R Babae] a2l 74
F&o] dizx kol HE 24 I W ekttt
(p<0.05).S. agalactiaec]9]9] streptococckE AA| 127
AP A At Zhde] SRIE ot MR Bkt of
Z T Atele] At A ElE HA8 8 Rpol7t ¢
AEA el (p>0.05). EHXP%L—’E%LS’— A= Bk 174
W, dE 29 T B 5 T ol EelA Al
Hol gelslo] A Fah 94 Alat ZEE] 9%

IS

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

]
Hot gt AudS o F Ak fF HE Auls,
XA Bubite] & 33v) 2w F vkl 3250 4
o] A4 AEhE FASANL, &) EHivie] Af A EHA|
2ot AEt ot o= vERdTh tie EkollA
= & 3340 —Er%‘{ o] A4 A& A8 1034
2Ee A B et %ﬁ}% 210 2 et

=2 AH
57 25 e A B 331
326 o] A HEHE /X ]3}533”4 5f Erigtol
Al ZHA EE}*JEW} okl Ao = AL

I

Hdo F
N
ol
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Si
11
EE,
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N
Ho
l
£
T o
il
o
—f
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¥

AL ot Ao s ek

LA~

PLGA= AA At ARsAdo] Fd st
TEAZA copolymep] B&F BExjEe] £
I AR 71 A kel WEE 22E F s BT
ofve}l ZEX BYA L] &4 S oF e aFHE
=9 7 d= o] o] dHEky she HgA Alx

o 7P¢ Bol AREHE T ZEA F shteltt [22].
AR oAef7EA| mpe| AR HES) Ax7)E FollA water-
in-oil-in-water (W/O/W)2]5-f3h4 -2 PLGA microsphere
= iz s) il ale)s Bolsl= dhHom 1R g

2 ARE-E T 9lem [1, 12, 25, 27, 28] solvent evaporation
W2 8 B el JPd AR o ARG
HE #oltt 1, 8.

Linhardt [11}= microsherel] W=xl¥ 2FEo] =
717 9 shvtz AW A #EHAW
microsphereiz <] /\15% 53 oFE + =
A skl ek 58 2
microspherg] ¥ o)} Fr oA 77he ol B-E31 0
NE oFEo] At o 47 AEHA) W& Ao

Lo
JA
2
©
ri

Organism
Groups No. of Quarters - - -
S. aureus  S. agalactiae CNS* other streptococci Coliforms
Treatment 331 9 52 19 3 18
Control 334 32 18 40 9 7
Total 665 41 23 59 12 8

*CNS : coagulase negatiwtaphylococcspecies.
aStatistical difference from controls (p<0.05).
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o2 3o} B d79A= solvent evaporation
W o454 iodopor &S microsphers] Wi
o] 2% iodophor&-f- microspherg] in vitro 24 el
o Wt PN 2ARIEY 27 348 HE &
e R SdlE 47 ol RS o' AAe] BhE
He S e dth T3 wE A g9 5
APAREA N7 AR e A microspherefr o] ¢ K] 8t
Al VERd 80 )= ©]= microspheret el &2
iodined] A3} W02 ALREHY 2719 §4 HEYF
I o] g Zew AL Micorsperel W&
Ao A Rk 2%, 3%, 44 BFE FARA AR
Aol A= BH9) iodophort g o g 98] FHETH
e FE-2 VERR] gttt A4 o8t 2719 54
g akE e ol ko) TS "AA 8] BT
Sh= Aoz wwH v 9ot [29]

Microspherell 4] ¢FE-9] W&-2 S5 2”29 &
& B9 k=] MR o} FEA| MEY 29

o ™

|

ol

ol M= o] Fo]A 7% s=Hl Heller [7f= ©]
g FdA e Rl BIE THAATE FA=
Adojb= FAH R e FAE B3] dojus
bulk erosionl] &g #gola} Buay Yk & Aol
A= wRE 3, FeF o= vl ekshbvl ¥<E5 = iodophor
Fo) Frtshs BEAR WEe] #FAYIE sk ole
EYA HA L) F53 27 oFAe = €13 bulk erosion
wFolgt A7t ¢ e AA B AFAE o] A
71e] 245 238 microsphereFAFA T ARl A =
FEE B S T F Uk

Microsphere] AxA =7] @ A%, k&) WA
&, o= #E 54 %L F F UT o8 294
glolA Jeferrys [8] PVAQ F=Z Z71A71% Ao
AR =77} 74T 3R PLGAS =7
F7H 5 QA7 AAW /AL =7 FoF
me} YA =% FrkskEd ole ARA 9] A
T AR A% A2 {549 o] o7 7] ko
oh EF A ¥ Ut HAEY 3T 4E B
H EES FPYE Ae® Budgy vt [11]
MicorosheredlZAl= Wik =0 M= 771 9 o
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el AFsh= 8 ko] #718kT microsphers)
FoatA Fshes SAY Y= E7F
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S AgArl= olge] W= AEA| BT
9 od a2 AR Hojvbrhal Bugh) gtk B3
A ale] Bz ZA} vieA] FAGE FAL Hfgo=
v o] 7= @AM 771 4 g 713 7T wol
Ao me} A 71 FA417F 5= S, aureuste]
A e 43 S TE Bt AlEWe] S
aureust-] Z&lo] -4 W S, aureust 7+ YA
< /MRt Bas AR 717 ] A &
F AR "o g AAE o o [13, 21). e =
W tithre] 24 AR 2o M= A A7) Bt &
FE A &= Adolrls $F AAE AAEA
O,
2]

R

k)
by
i
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o Qlrh 2y ug 9 AAR F4d 2349 HFo
48] Evbe HE FFkey 2 ol A7 Al
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B Aol A & microspher& o)-&3ste] A7) 7k 4
= A2 F de F7 AAAE Azsiart. &
icrospherd] 13471 iodophoi= Z ¢ &
3 9lon FA AF4g0] gl A9 A
& FA AA] AF-E SRE0E A BRI 5
& 7Y 3lo] HF AAAR Ee] o] 85 3
L2 AN Az FRAAAE oL oFY

I EREN R Al

aureust3} S agalactiagrel s HdF 29 A
T+ Ao gRTE e e §o)50
B$om CNSY o# At 249 s Y + U= Ao
Z velgdt) 181} S agalactiae®] €] 9] 7]€} streptococci
o teiME F 8k Apol 7t QI HA B3kt A
A AAFS STl M E A EE
d T de A= 2AEYET ©l& microspheraf
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