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In Vitro Antibacterial Efficacy of Vicryl and PDS Plus Antibacterial Suture
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Departments of Surgery and 'Laboratory Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Purpose: Surgical site infection (SSI) is the most common nosocomial infection in surgical patients, and this

accounts for approximately 17% of all hospital-acquired infections. Suture materials are possibly significant sources

of SSI. This study aims to evaluate the in vitro antibacterial efficacy of Vicryl and PDS plus antibacterial suture

coating with triclosan against bacteria.

Methods: Vicryl and PDS plus antibacterial suture coating with and without triclosan were tested for in vitro

efficacy against methicillin-susceptible Staphylococcus aureus, methicillin-resistant S. aureus, methicillin-resistant

Staphylococcus epidermidis, Escherichia coli by a zone of inhibition assay and test of bacterial adhesion and viability.

Results: Vicryl and PDS plus antibacterial suture coating with triclosan demonstrated activity against all tested

bacteria in vitro. Evaluations by a zone of inhibition assay and test of bacterial adhesion and viability show the

antibacterial activity compared with untreated sutures. Pretreatment of surgical sutures with fetal bovine serum

did not diminish antibacterial activity of the triclosan-coated sutures compared with non-coated sutures (P<<0.01).

Conclusion: Vicryl and PDS plus antibacterial suture reduced in vitro colonization of several strains of bacteria

compared with untreated control sutures. (J Korean Surg Soc 2010;78:1-6)
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7= AT, Staphylococcus aureus, Staphylococcus epidermi-
dis, Escherichia coli, Klebsiella pneumoniae 5-°]T}.(I) o]
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Gl Aol A o] AT Aol lAelE Brkelr] $lelA
2-0 Vicryl, 2-0 Vicryl Plus Antibacterial, 2-0 PDS II, 2-0 PDS
Plus Antibacterial, 4-0 Vicryl, 4-0 Vicryl Plus Antibacterial, 4-0
PDS II, 4-0 PDS Plus Antibacterial 2-&A}(Ethicon, Inc.,
Johnson and Johnson company, Somerville, NJ, USA)E Z+7+
5 cm Zol& Yoz Attt A|Fo] AHZ(adhesion)
= AZe} AlFe AZEY (viability)S H7Fsl7] YelA 2-0
Vicryl, 2-0 Vicryl Plus Antibacterial, 4-0 Vicryl, 4-0 Vicryl
Plus Antimicrobial ¥-3ALS 247 | cm Zo| & FHFA o &
Akt FAE Addol AHgelr] A7tA Aol Hits)
ek (13-15)
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wle]A el 7HAl S, aureus (methicillin-susceptible S. aureus,
MSSA) American Type Culture Collection (ATCC) 25923, H|€]

Al WA S. aureus (methicillin-resistant S. aureus, MRSA)
ATCC 43300, 7HelE] At &7 245 3H2-] FHeE ol A]
selg wel el WA S, epidermidis (904C1223) T5F 4 &
ol 4] He|% extended-spectrum S -lactamase (ESBL) 4]
E. coli (906E2411)E A-&3lict 4775 F A ul =] ol
A8k 3 5% CO, W7ol A 35°C, shut wleksl ). &=
22]® Z2HS tryptic soy broth 20 mlol] FEs}o] 35°Col|
8A1ZF wioFaldct. miekEl TS 3,000 rpmell A 107
Belslo] F AAE 3 3 Mueller-Hinton brothell 0.5
McFarland €%(1.5x10° CFU/mDE 3] A8} th.(14)
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0.5 McFarland B-52] MSSA, MRSA, 8. epidermidis, E.
coli F4& Z+7F Mueller-Hinton #jA]ol] W0 2 2] =t
stdek 5 cm Aol 2 AE 47HA] 2-0 BFAE AlTol B
Gz 3 Aol FFH R gkl 2 WHoR 4
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15) BE A% 53] ukEsigid
4) M7 H=&t2d(adhesion)} MZ=(viability) 7}

0.5 McFarland B8] MRSA, S. epidermidis, E. coli T
10 215, 15 ml19] 0.5% dextrose”} 47} phosphate buffered
saline (PBS)ol] ZH7+ 3] Aste] HE F 52 1x10° CFU/ml
(5.0 logio CFU/mI)7} S| =5 stic) 345 Fo 1 mlol 1
cm 7] €] 2-0 Vicryl, 2-0 Vicryl Plus Antibacterial, 4-0 Vicryl
5l 4-0 Vicryl Plus Antimicrobial 2-3tAFE Z2+2F W11 35°Co|
4] 100 pm o & ukslH A 1A 7F FF FHek 247 &
SALS PBS 1 miol] 33] F=# A AlX3E 3 05% dextrose”}
2471l PBS 1 mlol] Y3 35°CollA] 24A] 7k vkl il 2Hz+
o] B3AZ PBS 1 mlol] 33] F==A] AX3 £ 05% dex-
trose”} A 7F= PBS 1 mloll Wil 20 kHz9] Z-23}ol| 287}
Aelatoiet. 253 A3t B34 SiE FAgA Ao
200 121, 20 121, 2 118 HZEslo] 35°C, 7] FollA] 2447+
kgt 3 Ao 5 Adeh3-15) B A 53] 1t
w3519

chil o] TR E S uff 53 Aol MRSASH E. coli7} A
Ze = BEet Aol AEE S F7ketr] Sl 2-0 Vieryl,

=
2-0 Vicryl Plus Antibacterial %-3AFE fetal bovine serum
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1) Eu XMl M7 & x|y

MSSA, MRSA, S. epidermidis, E. coli T 2 triclosan©|
F ¥ E3hAQl Viryl Plus Antimicrobial, PDS Plus Antimi-
crobialoll A%+ A AINE H A chFig. 1, 2). Z-2He] Troll tist
oI At Table 17} 201 A 2lsl2lth. MSSA, MRSA, S. epi-
dermidis®l] T8} triclosan T8 23tAL] H o F AlAF A

= 2-0, 4-0 25 Vicryl Plus Antimicrobial®] 73-%- 10 mm

o] Ak PDS Plus Antimicrobial®] 73-$- 20 mm ©]A&+9] At
£ B3t} 28 ESBL A4 E. colioll W3t triclosan ¥
Bakarol He i A JAYE 2-0 Vieryl Plus®] 7§ 5.4
mm, 4-0 Vicryl Plus®] 7d$- 2.6 mm, 2-0 PDS Plus®| 7%
12.6 mm, 4-0 PDS Plus®] 7% 102 mm& 2k

2) Ml H=H2d(adhesion)z} AHZE (viability)

2-0 %719 VicrylZ} Viceryl Plus Antimicrobacterial 23}
ol AZE & PE3 F4E MRSAS] 7% 1 eme] E¢A4
o} 7}7} 5 364 CFU (310~425 CFU)9} ¥ 14 CFU (5~
25 CFU), S. epidermidis®] 735 1 ecm E¢A% ZH2F
289 CFU (245~360 CFU)¢} %+ 10 CFU (5~ 15 CFU), E.
coli®] 745 1 em EAF 22 57 406 CFU (290~ 490
CFU)$} &3 22 CFU (10~35 CFU)E EF Ao &
oI gt xpolE KA ThP<0.01)(Fig. 3).

4-0 75719 Vicryl#} Vieryl Plus Antimicrobacterial 234}
o] AHE & PEZ FFE MRSAS Z$ 1 em?] 234

J 7+7} 33 352 CFU (295~445 CFU)%F H ¢ 12 CFU (5~

Fig. 1. Zone of inhibition of 2-0
Vicryl, 2-0 Vicryl Plus An-
tibacterial, 2-0 PDS 1II, and
2-0 PDS Plus Antibacterial
sutures (left-to-right) again-
st (A) methicillin-suscepti-
ble Staphylococcus aureus
(MSSA) ATCC 25923, (B)
methicillin-resistant S. au-
reus (MRSA) ATCC 43300,
(C) Staphylococcus epider-
midis, and (D) extended-spec-
trum £ -lactamase (ESBL)
producing Escherichia coli.
Antibacterial suture materials
showed the inhibition of bac-
terial growth.
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Table 1. In vitro diffusion from 2-0 Vicryl with triclosan and 2-0 PDS with triclosan

Fig. 2. Zone of inhibition of 4-0

Vicryl, 4-0 Vicryl Plus An-
tibacterial, 4-0 PDS II, and
4-0 PDS Plus Antibacterial
sutures (left-to-right) again-
st (A) MSSA ATCC 25923,
(B) MRSA ATCC 43300,
(C) S. epidermidis, and (D)
ESBL producing E. coli. An-
tibacterial suture materials
showed the inhibition of bac-
terial growth.

Zone of inhibition (mm)

Vicryl Vicryl Plus PDS 1I PDS Plus
Staphylococcus aureus ATCC* 25923, methicillin-susceptible 0 16.0 (15~17) 0 232 (23~24)
S. aurues ATCC 43300, methicillin-resistant 0 122 (11~13) 0 21.4 (20~22)
Staphylococcus epidermidis 0 18.4 (18~19) 0 23.4 (23~24)
ESBL' producing Escherichia coli 0 54 (5~6) 0 12.6 (12~13)

*ATCC = American type culture collection; "ESBL = extended-spectrum £ -lactamase.

Table 2. In vitro diffusion from 2-0 Vicryl with triclosan and 2-0 PDS with triclosan

Zone of inhibition (mm)

Vicryl Vicryl Plus PDS I PDS Plus
Staphylococcus aureus ATCC* 25923, methicillin-susceptible 0 124 (12~13) 0 21.2 (20~22)
S. aurues ATCC 43300, methicillin-resistant 0 12.6 (12~13) 0 21.4 21~22)
Staphylococcus epidermidis 0 10.6 (10~11) 0 23.0 (22~24)
ESBL' producing Escherichia coli 0 26 2~3) 0 102 9~11)

*ATCC = American type culture collection; TESBL = extended-spectrum £ -lactamase.
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Fig. 3. Mean microbial recovery from Vicryl and Vicryl Plus
Antimicrobial sutures exposed to bacterial inoculum for
60 minutes. There were significant differences in bacterial
adherence and viability (P<0.01).

15 CFU), S. epidermidis®] 73-$- 1 cm A% 2+ s+
247 CFU (200~305 CFU)¢} #H 3 11 CFU (5~ 15 CFU), E
coli® 7% 1 cm B-3A S 27 4 438 CFU (385~485
CFU)¢} ¥ 27 CFU (20~35 CFU)E R EAZ o2 &
93t Apol & HIh(P<0.01)(Fig. 3).

2-0 %719 VierylZ} Vieryl Plus Antibacterial £-3FAF
FBS®ll 30T7& 92 3 T ARS HEGE u AR
LS I = MRSA] A% 1 em®| &34 24+
487 CFU (395~575 CFU)9} 3+ 23 CFU (15~35 CFU), E.
coli®] 7% 1 em B34 27 H 7 559 CFU (435~ 685
CFU)$} A 32 CFU (25~45 CFU)YTHP<0.01)(Fig. 4).
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g. 4. Impact of 20% feta bovine serum (FBS) on MRSA ATCC
43300 and E. coli mean microbial recovery from Vicryl
and Vicryl Plus Antimicrobial sutures. There were sig-
nificant differences in bacterial adherence and viability (P
<0.01).
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