d‘ A a a d [ L4 Y [ wva
FOLIOIINUTUNUD NITAIUATIEN miﬂuwaau Llﬁ$ﬂ1§ﬂiﬂﬂ§\1ﬁ'uﬂﬁ

wanaveuduleneaueanan Ind lall lsaou

ua Insuan Inurianeuedanuud I¥idnenIw

<3|
Tumsldiulvuazaie
4
Alale unahasd gilsegs
Syan MemaAININUNAALN)
da (= a a d a aa A 4
210158N3nu Inentnus IA.AT. IUAU AT UNGUIUUN
% |}
UNAAED

a J 1 4 a
Tanwedwesunuguussuoa-uaning (LL) uazoWFaou-uaInsuanlnu (CL)
[ 1 Y S I Jd o g v J a Y
03182 LL:CL (111 80:20 Tuanlesidud dunsizsimunszuiumsiiannoamuo 15
puuilaae Ngangil 120 osusaidod w1y 48 51 Tus Tagld auaumisuediaasuiuena
o 1 o Y] I~ v aAa Aaaa
uoa duaudoon InenIWNUENIU0a tazauauidoon lnen 1Wud5isulgnse 1a
a 4 o = [ a 1 A a a J Jd A
WodeIgMIINANEIAN BN Tagmating19e) av matayisesniuanesuoursusa
a J a o 1 o [
anlaInsaladl Handesuumuans lsuuusanlalasalall wuil Yoasiaivues LL:CL
o -4 3 { 4
Indifgariu fio 81:19 Tuawlesidua uazlinnueiuaennagyed LL g4 1109910 LL In2w
1 a Aaaa a [ 1 a 4 a A %
709 hlumsialfisemedwe lsdunn i namsanszidiomatianamosieduIas
= Y A A ' a SAq Y o ' o
1N Tans W taznsdannNuHtae1e nu Iansawesnlsauauiiason Inwns1un

o aaan =

< aAa : o A — 5 13 1
Laﬂcﬁmamﬂummuﬂgﬂsm uumuﬂmaqaqmqﬂ M, = 1.7x107)  HANNAINITNTSINY

g’ @ = 9 — — a I Y a A =
mwuﬂimaqaamqﬂmﬂ (M,/M,, = 9.735) wamsaasizraamadaalimesuiFsaaunu

Y
9

A a a J a = ' a Jd o o 2 = a a
AR INATHAZINDS 1NN 1WA WU Taweamesnanuatlunawan Tnelgumngil
naouiad (T,) o119 148-163 o3rusaIFod tasaa1ondluyI9gaIgil 190-475 03

=
IyaIyY e



a P o o y I a 4 1 ]
Taweamosndunsizd lagminniuvasuiudulovouoianuud uazidosasg

09' < o { a [ -1
dugu  (10-15  esrusamed) duletluvacunldnariGeu la lund Tuudausaasd

TassafuauInapiluedugu aumiadnaveudulodunasugnilsulsa Tasmsasdavas

v

v v o = ' o = A ] & o q ¥ < AR
FouadununIsueaia WUl HAINTAEAYULTOUATINITN T THAINUAUIUT URVTY
Uszanm 6-15 meaduleilurasy vamsanyidoulanldmsysuilye wud idulewed

o'dy o =S A ~ 3 [ A A a ~ 9
BTUAITNINITANYALNY 2 ATITAUNUNITUDAUANYUN YN 60 DIFLHALTYET AIYTSYLLIIN

o A q o o Y ¥ o 9 ~ = A a
due ive luldanuuiussanas dunsugamedsuindulelineationunasigungil 60
ImyaIFea W1U 6 32109 uduoatianeNounnil 25 o9rsaFod 11U 44 2129 AUy

Qq U

msueatanuudaszdn 5 ¥ Tus wun Idduleninnuasgl awnsoi ) 1daula wa

= e vy A a g D] o . o & o ad
syt wu idulenwan ld lasldsauauiiasen Intensudutansivoailudasisy
Aaan <
URnATen Hanwudausegaga 414 wnzihama awsonuusaaalane 83% veslvuazae
Aa a J A 9 1 4 Y A o = 1 Y 9 A a P
Fanaled PDSIT Alvwmadurugudnalndinesiu 39o19nanlan iduleiinga 163

dnonmlumslilulvuazaie



Thesis Title Synthesis, Melt Spinning and Mechanical Property
Improvement of a Poly(L-lactide-co-E-caprolactone)
Monofilament Fibre for Potential Use as an Absorbable

Surgical Suture

Author Miss Pajaree Chooprayoon

Degree Master of Science (Chemistry)

Thesis Advisor Assoc. Prof. Dr. Jintana Siripitayananon
ABSTRACT

Random copolymers of L-lactide (LL) and €-caprolactone (CL) with a composition of
LL:CL = 80:20 mol % were synthesised via ring-opening polymerisation in bulk at 120 °C for 48
hrs using stannous acetate with hexanol, stannous octoate with hexanol, and stannous octoate
alone as the initiating systems. The copolymers were characterised by various techniques such as
FT-IR and NMR spectroscopy and were found to have approximately equal compositions of
LL:CL = 81:19 mol % with high average block lengths of LL due to its higher reactivity in
polymerisation. The results of GPC and dilute-solution viscometry analyses showed that the
copolymer synthesised using stannous acetate with hexanol as the initiating system had the
highest weight-average molecular weight (M,, = 1.7x105) but also the highest polydispersity
(M,y/M,, = 9.735). From the DSC and TG analyses, the copolymers were semi-crystalline with
melting temperatures (peak) in the range of 148-163 °C and thermal decomposition (weight loss)

ranges of 190-475 °C.



The copolymers synthesised were melt spun as monofilament fibres and extruded into
ice-cooled water (10-15 °C). The as-spun fibres obtained were smooth, colourless, weak and
amorphous. Mechanical properties of the as-spun fibres were improved by alternate hot-drawing
and annealing. It was found that the first hot-drawing increased the tensile strength of the as-spun
fibre by a factor of 6-15. Detailed studies of the conditions for fibre processing revealed that the
fibre needed to be hot-drawn twice alternate annealing at 60 "C for a short time in order to prevent
a decrease in its tensile strength. To complete the processing operation, it was necessary for the
fibre to be fixed-annealed at 60 °C for 6 hrs followed by fixed-annealing at 25 °C for 44 hrs and
finally free annealing for another 5 hrs. The fibre obtained was found to be dimensionally stable
and ready to use. In conclusion, the results of this study have shown that the copolymer
synthesised using stannous octoate with hexanol gave the fibre with the highest tensile strength of
414 Mpa which was 83% of that of a commercial PDSII suture of comparable size. It may be
concluded that this fibre has potential for use as a new lower-cost absorbable monofilament

surgical suture.



