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Physicochemical and Antimicrobial Properties of Silk Suture Soaked

in Chlorhexidine Gluconate

= 13 L4

ASEI9A gsUSends’, wusy wuaed’, Wuly luaw’, Aryelrsn Alsadanate’, Ussysds aanysne’,

adn [eunfy’ wag 1191 TwTsny
Srisurang Suttapreyasri', Kemarajt Kemavongse®, Phuntsho Choden’®, Kanvara Virojsakulchai’,

Prayoonsiri Kananuruck’, Lalita Jeamkatanyoo® and Vivara Watcharanuruk’
LMAIAALANERT AMSTIUALNNEAIENT UNTINYISIAIIAIUATUNS F9nTnasval

'Department of Surgery, Faculty of Dentistry, Prince of Songkla University, Songkla
“MhgdaiulasiauuITy AUETUALNNEAERS NUNINEIREETATUATUNS Jandndwan

“Research Facilitation and Development Unit, Faculty of Dentistry, Prince of Songkla University, Songkla
*AUZTUALNVEANENT UNINYITUEWAIUATUNS JIWTRaIvan

*Faculty of Dentistry, Prince of Songkla University, Songkla

= o s A a wa = i &
nsAnwilinguszasdiveyseiliuaudiniaainienm suuuunsUandassen wagauansaluniseinie

a A < aa [ aa Y v oy
uvsdvaslvuduiwilupasiandfunglam Inalvadurunn 3/0 sgnusluasslendfunglanmanudutduiovas 0.12
vive 0.2 \unm 24 Falus wazthluvihuisiigaumgiivies (Budiv) viewivluansazaremasiendiiungleiun (5Wen)
wagvihmsiUSeuiguiunguatuaulusuainienn (Fmunseds dnuazidule gngu uaznsileguasnasianaiu)
sULuuMsUanUdoseuazAuaNnsatun1saegatn kansfnwinuinlvubungudnuiivuinduniugudnas
wagARA N TUTLTY walilianuuand1sweaAIn snuLsIRe Walleudungualuau 910 FTIR way EDX wupaaLen

aa a a L 1 ! J v a ! aa 1 < 1Y) 1
%@u@%‘UiL'ﬂﬂJWﬂLLaSLL‘V]iﬂ@QIU%@Q?WQ?%M?WQL&UIEJIM@J 3Jﬂqﬁﬂaﬂﬂa@EJﬂa@L@ﬂ%ﬂu@EJ'Nﬁ']ﬂLﬁ'ﬂu 24 sU'ﬂﬂNLLiﬂ 9]
= a ° 1 ] Y} & A Y ad a & N a Y | ad v v
Lu@ﬂiu‘dimqﬁumqaﬂqﬂuaﬂ 79U ‘l‘VillLEJUVlLﬁ]iﬁ]llﬂ']ﬁ]'lﬁLUEJﬂa']ﬂJ']ﬁﬂ‘?nlfU@LLU@WL?EJI@QQﬂ'JW?ﬁLL‘VT\T (,O<005) IWEJF’YJ']NLSUN

v | ! Lo & = | aa Y v v = o § va
GUUINNNam@ﬂWﬁWWULSUE]@aSUW Iﬂﬂﬁ?ﬂﬂ'ﬁLLGUI‘VQJELU@@@L@ﬂ%WUﬂQIﬂLumﬂj']NLTNTU?@EJ@% 0.12 %39 0.2 Vl'ﬂ‘ViﬂJﬂa@L@ﬂ
aal @ 1 1% = o a [N | wa a 1% aa o 1
"?j@lﬂﬂﬂ@%w[,u‘lwuLSULL@SU@@IUa@S‘l@IQUQQQUW 7Iﬂﬂlﬂﬁﬂmam@ﬂmaN‘UquﬂﬂqEJ.ﬂ'TW ﬂ'ﬁLmiEJll‘l‘VillG]'JEJ'QﬁLﬂEJﬂa']iJ']ﬁﬂ?J']

dy a a v I aa 4 Ié{ (Y ¥ ¥
Fewuailiselannidduidagliuiuanulutureen

ArdAey: AaeLanTaunglas, Audiegadn, audfalinnenim, Jaqdy, lnubu

Suttapreyasri et al., 2017 17



The objectives of this study were to determine the physicochemical property, drug releasing pattern,
and antibacterial efficacy of silk suture soaked in chlorhexidine gluconate (CHX). The 3/0 black silk sutures
were immersed in 0.12 9% or 0.20 % CHX for 24 hour. Then, the sutures were prepared by either dried at room
temperature (dry preparation) or stored in the CHX (wet preparation) and compared to the control untreated
silk suture in the aspect of the physicochemical property (tensile strength, surface morphology, porosity, and
existence of CHX), drug releasing pattern, and antimicrobial activity. Results showed that CHX-soaked silk
sutures exhibited greater diameter and average pore size compare to the control. There was no significant
difference of the tensile strength between CHX-soaked silk suture and control group. FTIR and EDX showed
CHX deposition on the surface and interstices of silk and burst release in first 24 hours before slow release
until the 7th day with no statistical significance between CHX groups. Antimicrobial efficacy was higher for wet-
than dry- preparation of CHX-soaked silk suture (p<0.05), while there was no significant difference between
the concentrations used. In conclusion, soaked silk suture with 0.12 % or 0.20 % CHX could accumulate and
release the CHX until the 7th day without compromising the physical properties of the sutures. The wet prepa-

ration showed better antimicrobial property without the difference between the 0.12 % or 0.2 % concentration.
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Control
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laiihdydanynieaai gnas (1) uansuaneaaiandaunglawum Madvete 300x (a, d, g j, m) 1000x (b, e, h,

k, n) 4az 5000x (c, f, i, o)

Figure 1 SEM images showing the surface topography of control (a-c). After immersing in CHX and preparing

as dry (d-i) and wet (j--o), the diameter of silks are increased but did not reach the statistical

difference. Arrows (1) indicate the CHX on the silk fibrils. Magnification 300x (a, d, g, j, m), 1000x

(b, e, h, k, n) and 5000x (c, f, I, o).
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Scientific Equipment Center , PSU.
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FT-IR Spectroscopy

UM 2 08msganausiEY9BuNs USRI FT-IR iAII8e79AAY 1080-1140 cm™ wasisy C-Cl amluandulung
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Figure 2 C-Cl infrared bonds in FT-IR spectra at 1080-1140 cm™ of the suture samples: control(red), dry12

(black), dry20(purple), wet12(green), and wet20 (blue). The FT-IR spectrum of wet20, wet12 illustrate
the larger absorbance bands compare to dry20 and dry12.
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Control

FU7 3 9IM9INNA899aYsIAIBIANATOURUUABNNTIA (q, G e, g i) UazNITRATILVITINTINGNIU (b, d, £, h, j)
URUTIUaRISI9AAD SUUUININEY 9T INFAULTANNITN T IV I9ANDTUULNUA IV YU
Figure 3 SEM images (a, ¢, e, g, i) and EDX images (b, d, f, h, j). Chlorine mapping of sample sutures. The

bright orange spots show the distribution of chlorine on the surface of sutures.

M15999 1 USuseeazvessigiiuesausenavululnandunguene 9 990n153A 590 2e4A 589 EDX

Table 1 Element composition (%) of suture samples determined using EDX.

Result Type Weight %

Spectrum Label Control dry 12 dry 20 wet 12 wet 20
@ 57.92 56.52 55.97 54.36 53.66

N 14.75 13.83 14.72 13.97 15.33

O 26.70 28.55 27.43 30.07 28.88

Na 0.26 0.00 0.00 0.00 0.00

P 0.00 0.00 0.00 0.01 0.01

S 0.38 0.49 0.51 0.68 0.67

cl 0.00 0.61 1.37 0.91 1.46
Total 100.00 100.00 100.00 100.00 100.00
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