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SSI surgical site infection

JRA Japan Racing Association

MIC minimum inhibitory concentration

PLGA poly-lactic-co-glycolic acid

CLAP continuous local antibiotics perfusion

RLP regional limb perfusion

MAR marbofloxacin
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surgical site infection :SSI
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2.1

2011 2020 P1 Mc3/Mt3

2.2
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4.5 mm c 10 13

c LCP

10 g/ IV 2 /  2 g d 1.0 g/ RLP

1 /  200 mg e 5.0 g/ IM 1



/ 250 f
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1 SSI Curtiss 13

SSI 38.6

2.4

Sensi-Disc g

MALDI-TOF/MS h
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SSI

SSI

2

Benjamini�Hochberg method

Benjamini�Hochberg P 0.05

JMP v16 SAS Institute Inc. NC USA EZR57
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451 3 2-3

2.9 % n=13/451 SSI SSI

1 SSI

SSI

3.1
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2 2-4 1 LCP 11 9.75-12
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SSI 7 4.5-10 13 12
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1 3
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SSI 98.1% n = 

419/427 SSI 100% n = 10/10
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4 2 2
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2.1 MAR-MPs

MAR-MPs 75

200 mg PLGA i F127

poloxamer 407 i 1.6 ml j: 

j = 3:1

200 mg MAR k

Astrason XL-2020 l 80 W 30

MAR solid-in-oil

PVA MW 30,000  70,000 87%

90% i 5%PVA

5%PVA 40 ml Ultra Turrax T25 basic m 8,000 rpm

solid-in-oil 40

solid-in-oil-in-water

800 rpm 10

Grade 40 n MAR-MPs Q 3

-80



2.2 MAR-MPs MAR

30 mg MAR-MPs 10 ml j V730 

o 335 nm

%

= MAR-MPs MAR  / MAR-MPs 100 

2.3 MAR-MPs

MAR-MPs Osmium Plasma Coater OPC80T p 10 nm

S-

3400N Type q 100
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5 mg MAR-MPs 1.5  ml 1 ml PBS pH=7.4

25 60 rpm

14,000 rpm 4 500 µL

PBS 500 µL

1 2 4 8 24 48 72 146 172 218 242
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21-8

2.1

6 1 2 3

481 36 kg 4.2 1.9 

2.2 MAR-MPs

MAR-MPs 75

200 mg PLGA Risomer 504h i 1.6 ml

j: j = 3:1

200 mg MAR k

Astrason XL-2020 l 80 W 30

MAR solid-in-oil

PVA MW 30,000  70,000 87%

90% i 5%PVA

5%PVA 40 ml Ultra Turrax T25 basic m 8,000 rpm



solid-in-oil 40

solid-in-oil-in-water

800 rpm 10

Grade 40 n MAR-MPs Q 3

-80

2.3 MAR-MPs

6 7 g/kg r

10 g/kg a

a 3 4 cm

40 mg/

2% s 15 cm 3

1 6

No.15 3 cm

3 4 cm

50 mg MAR MAR-MPs

2-0 t

1.0 mg/kg 5%u MAR-

MPs 1, 2, 3, 4, 7



1 1 1

5.0 ml

1.5 ml

10,000 g 4 

-80

2.4 MAR

2.0 µL Q 998 µL

20 µL 2.0 mL Safe-Lock aq

marbofloxacin-d8 ar 100 ng/mL 20 µL

x200 µL 10,000 g 4 5 

100 µL 0.3 mL LC as

2 µL LC-MS/MS

LC-MS/MS Nexera X2 UHPLC system z QTRAP 4500 triple 



quadrupole mass spectrometer at

0.1vol% 0.5 mL/min

LC Acquity UPLC BEH C18 as 100 mm×2.1 mm

1.7 m

4500 V

300 °C 40 psi Selected Reaction 

Monitoring MAR m/z 

363.0-320.0 marbofloxacin-d8 m/z 371.0-328.0

MAR MPs

MAR MAR

5-5,000 g/mL 1/y2

R2 0.995 MAR 10

100 4,000 g/mL n=6

n=3

RSD 14.0%

81.4-115% LOD LLOQ

0.5 g/mL 1 g/mL



2.5

MAR-MPs

Kruskal-Wallis

Steel ANOVA Dunnett



3.

1 MAR 23.2 9.56-

65.5 µg/mL 2 17.7 4.89-125.6 µg/mL 3 33.05 15.1-71.6

µg/mL 4 21 2.5-48.3 µg/mL 7 27.4 11.5-142.3 µg/mL

0.2 p 0.29

1 4 0 p < 0.05

7

4 6 3 38.5

38.8 0 9

6 5 1.2×104 /µL

0 10



4.

7 15 µg/mL

MIC

Enterobacteriaceae MIC90 0.027 µg/mL 4 µg/mL  Staphylococcus 

spp. 0.210 µg/mL Streptococcus. 1.667µg/mL 2 ug/mL

91,92

1.0 µg/mL Enterobacteriaceae Staphylococci

RLP

40.65 µg/mL 7.2 48 0.1 µg/mL

82

17 µg/mL 7.56 36 0.1 µg/mL

91

93-95 MAR-MPs

MAR-MPs



RLP

82,96,97

98

MAR-

MPs

SSI polymethyl methacrylate

99,100 PLGA

MAR-MPs MAR-MPs

1 4

MAR-MPs PLGA PVA MAR



pH

PLGA pH

101

MAR

PLGA PLGA

MAR

MAR WHO

10

MAR

PLGA

MAR PLGA 1
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1
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50 mg
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MAR-MPs



50 mg

* 0 p < 0.05

MAR-MPs



50 mg

MAR-MPs



10 50 mg

MAR-MPs
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2.1 SSI

3 460 kg

11 CLAP

MIHO2023K10

American Association of Equine Practitioners AAEP

4/5

11

103

10 4.5/5.0 LCP c 7 3

4.5 mm

2 mm

1.7 mm c

2 5.5 

mm

5.5 mm 238

306 10 g/horse IV 1 2



 2 g d 1.0 g/horse RLP 1 1

 200 mg e

B 3,000,000 IV 1 1

Butatron ac 4 mg/kg  1 2

5% u 1 mg/kg IV 1 2

17

SSI Sensi-Disc g ST

ad 15 g/ 1 2 59

0.2% a

SSI

79

197



2.2 1 CLAP 

12-A

266 CLAP

2.2.1

CLAP CT

MRI

3D O-arm ae

X

12-A 79

12-B

2.2.2 CLAP

r  4 µg/kg IV

af 0.1 mg/kg IV



High-4

3.2 mm

12-D

2.7 mm 3.2mm

12-C 12-C

3.2mm 3.2 mm ag 18Fr

ah

12-C 12-E NPWT RENASYS 

TOUCH h NPWT

-120 mmHg

 350 aj

ai b

2.2.3

ak



1.2 mg/ml 2 

ml/h

NPWT

CLAP 13

2.2.4 CLAP

CLAP AAEP Grade 4/5

2

CLAP

CLAP 7 CLAP

0.2%

Butatron ac 4 mg/kg 2 /

1 CLAP



2.3 2 CLAP 

1 CLAP 50 322

LCP

S-3400N q

14 2 0.2%

ST

16 2 CLAP

2.3.1 CLAP

2 CLAP 1

NPWT



2 CLAP

2.3.2

O-arm ae 15

2

3

16 1 8 Fr al

2 3.2 mm

4.5mm

iMAP intra-medullary antibiotic perfusion

am 3 2

iMAP

16

1 CLAP

2

CLAP



ai

ai

ai

4 cm 4 cm

ai

1 CLAP

NPWT

2.3.3

3 an

3



ao 3.5 m 8 Fr 2 iMAP

NPWT 8 mm

AT4-04 ap 7m

iMAP

iMAP 17

1.2 mg/ml 2 ml/h

NPWT -120 mmHg

ST

2.3.4 CLAP

CLAP CLAP 14

4/5 2/5

CLAP

0.2% 2 CLAP 59

18 2 CLAP

94



548 2 CLAP 204
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CLAP 1 CLAP

2 CLAP

CLAP

41,42 CLAP

2 CLAP 14

CLAP

SSI

72,104

CLAP 266



CLAP

CLAP

22

105,106

107 CLAP

4.4 mg/kg 500 kg

2,200 mg/ml 108,109 2 CLAP 1.2 mg/ml

2 ml/h 3 1

172 mg NPWT

CLAP



CLAP

X

3 m

1 CLAP

CLAP

1



CLAP

1

CLAP

CLAP CLAP

CLAP

CLAP

CLAP

SSI
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A B C D



12 1



A B

C 3.2 mm
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D C

E
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A Locking compression plate

B A

C B

D B



15 Cone-beam CT



16 2 CLAP

A 8 Fr

B

A 3

C
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