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Abstract Recently, biodegradable polymers have become very popular, because they are non-toxic and
completely decompose in vivo. Over the past few years, biodegradable beauty lifting sutures have been
developed to reduce wrinkles. In particular, PLLA and PCL sutures degrade over a long period in vivo
and are highly effective for treating wrinkles. In this paper, sutures were manufactured using
biodegradable PCL or PLLA and subjected to in vitro degradation testing to determine their
biodegradability characteristics. In addition, decomposition mechanisms were investigated using thermal
analysis, chemical structure changes, and surface properties. PCL sutures were found to pyrolyze faster
than PLLA sutures and to biodegrade at a slower rate than PLLA sutures, which were attributed to the
presence of ester bonds. The surface properties of polymer sutures were investigated using a
stereoscopic microscope. The study confirms that PLLA and PCL sutures are broken into pieces during

biodegradation in vitro.
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Fig. 1. TGA curves of PCL, PLLA sutures as a
function of biodegradation time.
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Fig. 2. TGA thermogravimetric curves of PCL, PLLA
sutures as a function of biodegradation time.
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Fig. 3. FTIR spectra of PCL, PLLA sutures as a
function of biodegradation time.
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Fig. 4. The change ratio of C=0, C-O-C, C-O stretching
vibration and degradation ratio of PCL
sutures as a function of biodegradation time.
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Fig. 5. The change ratio of C=0, C-O-C, C-O stretching
vibration and degradation ratio of PLLA
sutures as a function of biodegradation time.
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Z71A BHo| A WHIgle Aow Hol1 48% =
o o] Fo] 7 Ao g EF 4= girh. §HA PLLA
BEAE 12571 ;Hol & ®skE QF Holthrt 32
ZF =2 o B0 Fo] 4 0T HolW 48F & ) F
o] ¥ Aafixl AL &l 4= AU} ol= PLLA 5%
Abz PCL SAtET o W] Eofjd Zo= geldt
% o

noh

4. ZE

B3] A|7to]l wet PCL, PLLA B3Ake] Baf 714
o gt A Bl thed AEo] =EF 4 U
(1) PCLY 88 2%7} PLLARCTH ZolA GE3)
oFsl= Aog ALRECE PCL HINE Hug

o & F9jsfof g Zlojtt.

(2) PLLA B3A19] C=0, C-O Agte] H3}go] H3}
A9 5Lt C-0-C Zjte] Wslgo] Ha}
Y Fohs AL B9t} o] PCL, PLLAS] A}
ST oA 2 AT} JTEAR AR
it
(3) PCL B3MH= PLLA B4R 25 S o &=
Y Aoz FUHLE
PCL, PLLA B3PAHe] W 25 AAERH
Bl TEsth AR 71HE A4S
SHAF ®HHo| B AX]7] A|ZSE Ao F FHolsH
Atk

1 rinl;. i e

4

=

> ol o

153

1]

(2]

[10]

[11]

References

M. Z. Kim, A Study on the Physicochemical
Characteristics of Suture Compound, Master’s thesis,
Graduate School of Advanced Technology Fusion,
Cheongju University, pp.1-2, 2020.

Y. J. Hyun, S. B. Park, H. W. Kwak, H. J. Jin,
“Biodegradation Behavior of Polybutylene Succinate
Fibers in Simulated Seawater with Accelerating
Degradation Conditions”, Poly. Korea, Vol. 45, No. 3,
pp.398-405, 2021.

DOI: https://doi.org/10.7317/pk.2021.45.3.398

S. M. Lee, H. S. Kim, Y. H. Yun, T. G. Hyung, S. D.
Yoon, ‘Preparati on and Physical Properties of
Eco-Friendly Biodegradable PLA/PBAT/HCO Blended
Films”, Appl. Chem. Eng., Vol. 31, No. 4, pp416-422, 2020.
DOL: https://doi.org/10.14478/ace.2020.1045

Y. J. Park, J. H. Lee, “Preparation of Biodegradable
Poly(lactic acid)-Cellulose Composite Foam”, Polym.
Korea, Vol. 46, No. 1, pp. 101-106, 2022.

DOI: https://doi.org/10.7317/pk.2022.46.1.101

K. S. Kang, Current State of Research and
Development of Biodegradable PLA Polymers in
Korea and abroad, Technical Report, Korea Research
Institute of Chemical Technology, Korea, pp.1. From:
https://www.matcenter.org (accessed May, 2020)

Y. Y. Xie, J. S. Park, S. K, Kang, Study on the
Degradation Rate and pH Change of PLGA Membrane
with a Biodegradation. Journal of Korea Academia-
Industrial cooperation Society, Vol. 16, No. 9 pp.
6403-6410, 2015.

DO https://doi.org/10.5762/KAIS.2015.16.9.6403

N. H. Park, D. H. Kim, B. Park, E. S. Jeong, J. W. Lee,
The Industry Trend Analysis and Perspectives of
Biodegradable Polymers. JBiomaterials Research, Vol.
17, No. 3 pp. 114-120, 2013.

J. H. Lee, Preparation and Characterization of
Poly(p-dioxanone)(PPDO) and Hydrolytic Degradation
Behavior of Monofilament Sutures, Ph.D dissertation,
Graduate School of Advanced Technology Fusion,
Chungbuk University, pp.17, 2011.

S. H. Kim, H. S. Lee, Y. H. Kim, W. J. Choi, B. S Kim,
“Photopolymerization and Properties of PCL-Based
Biodegradable Molecularly Imprinted Polymers”,
Polymer(Korea), Vol. 31, No. 2, pp.153-159, 2007.

C. S. Yoon, D. S. Ji, “Effect of In Vitro Degradation on
the Weight Loss and Tensile Strength of PLA/PEG Melt
Blend Fiber”, Polymer(Korea), Vol. 33, No. 6,
pp.581-587, 2009.

M. X. Li, S. H. Kim, S. H. Kim, J. K. Park, W. L. Lee
‘A Study on the Effect of CNT on Crystallization
Kinetics and Hydrolytic Degradation of PLA/CNT
Composite”, The Korean Society for Composite
Materials, Vol. 24, No. 4, pp.5-10, 2011.



QHEANSH | &80 =5 A A248 A|125, 2023

[12] H. Sun, B. Yu, J. Han, J. J. Kong, L. M. Lee,
“Microstructure, Thermal Properties and Rheological
Behavior of PLA/PCL Blends for Melt-blown Nonwovens”,
Polymer(Korea), Vol. 38, No. 4, pp.477-483, 20009.

DOL: https://dx.doi.org/10.7317/pk.2014.38.4.477

M. Azizi, M. Azimzadeh, M. Afzali, M. Alafzadeh, S. H.
Mirhosseini, ‘Characterization and Optimization of
Using Calendula Officinalis Extract in The Fabrication
of Polycaprolactone/Gelatin Electrospun Nanofibers
for Wound Dressing Applications”, Journal of Advanced
Materials and Processing, Vol. 6, No. 2, pp.34-46,
2018. From:

https://www.researchgate.net/publication/329519397

G. Janarthanan, 1. G. Kim,E. J. Chung, 1. Noh,
“Comparative studies on thin polycaprolactone-tricalcium
phosphate composite scaffolds and its interaction
with mesenchymal stem cells”, Janarthanan et al.
Biomaterials Research, Vol. 23, No. 1, pp.52-63, 20109.
DOI: https://dx.doi.org/10.1186/s40824-018-0153-7

[15] J. R. Rocca-Smith, A. Lagorce-Tachon, C. laconelli, J.
P. Bella, E. Marcuzzo, “How high pressure CO2
impacts PLA film properties’, eXPRESS Polymer
Letters, Vol. 11, No. 4, pp.320-333, 2017.

DOI: https://dx.doi.org/10.3144/expresspolymlett.2017.31

(13]

[14]

Al ol 9 Y(Yu-ying Xie) (=5

+ 20149 29 A
skt (84D
20179 2¢€ : AEosty 83%
st ojshel AAt
201749 3¥ ~ @4 :
g gstelg et oishel uhat

Ao
=]
i
o,
o

@AED
ARy 1A, R A, A=A

154

rio

Z & Z(Soon-Kook Kang) (M3

- 19889 29 © AT

s}3otat (gAY

19924 29 : ST

skl (alehgshabap

20034 3¢ ~ 20064 2¢¥ : g=t

A AYATH

+ 19934 39 ~ @A : Ag] o]
Asterg s 15

.

FAEoP
7129 Aol, oz H thie A4



