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The study of capillarity for polycaproamide braided sutures of metric sizes No. 4 and
No. 5 before and after modification by coating based on chitosan, polyvinyl aleohol and
Na-carboxymethylcellulose dialdehyde was carried out. It was found that the capillarity of
the original braided polycaproamide sutures increases with increasing their metric size.
The capillarity of the polycaproamide sutures decreases by 6—10 times after applying the
modifying coating. The maximum decrease in the capillarity is achieved by additional
modification of the coating with a solution of sodium dodecyl sulfate, which leads to a
maximum increase in the contact angle. The influence of the coating on the physical and
mechanical properties of the original and modified polycaproamide sutures has been estab-
lished. It is shown that the applied coating leads to a decrease in the tensile strength and
an increase in the relative elongation at break of polycaproamide sutures. The obtained
values for sutures of metric size No. 5 are within the allowable requirements of the USP.
The results of the study can be used to create surgical suture material with improved
performance characteristics and a lower probability of developing implant-associated com-
plications when used in the field of reconstructive plastic and abdominal surgery.

Keywords: surgical suture, capillarity, polycaproamide, chitosan, dialdehyde Na-car-
boxymethylcellulose.

Bnime mogudikanii xipypriyaux HUTOK ILIIBKOBHMH IIOKPHTTAMH HA OCHOBi XiTto3anmy,
moJiBiHMIOBOro coupry Ta giaasgeriny Na-xapGoxcumeruineionos3u Ha ix Kamiaspni tTa
disurxo-mexaniuni Banacrusocrti. C.B.Kpuseyw, I'.I.Koemyn, A.I.Muciopa

Hocnimxeno xaninsapHicTs mosikanpoaMigHUX MIeTEHNX HUTOK MeTPUYHUX poamipis Ned
Ta Neb mo Ta micias mozudikariil HOKPUTTAM Ha OCHOBL XiTosaHy, HMOJIBIHMIIOBOTO CHUPTY Ta
mianpgerizy Na-xapGoKcuMeTHIITeI0I031U. BUABIEHO, 10 KaliJIgpHIiCTh BUXIZHUX IIJIETeHNX
KaIlpOHOBUX HUTOK 3pocTae 31 s6inbmienHaAM ix Merpuunoro posmipy. Ilicma mamecenmsa
MOoAUGIKYHOUOro MIOKPUTTS KaNmilApHICTL KampOHOBMX HUTOK BHIMMKYeThca y 6-10 pasis.
MakcumanbHe SHUMKEHHSA KAIiJIAPHOCTI AOCATAETHCA AOZATKOBOIO MoOAMU(MiKaIlield MOKPUTTSA
3a [JOIOMOTOI0 PO3UUHY ITOoAeNUIcynbdary HaTpilo, fAKe IPUSBOAUTHL O MAaKCUMAJIBLHOTO
361iMbIITeHHA KpalioBOTO KyTa 3MOUyBaHHS. BeTaHoOBeHO BIJIUB HOKPUTTA Ha (isukro-Me-
xaHiuHi BiracTuBocTi BuxigHux i mogudikoBaHuxX moJiKanmpoaMiZHUX ITOBHUX HUTOK. Iloka-
3aHO, IO CTBOPEHEe NMOKPUTTA IPUSBOLUTH LO 3MEHIIEeHHA IpaHulli MinHocTi Ha po3puB Ta
361MbIITeHHA BIIHOCHOTO BUAOBMKEHHA IIPU PO3PUBI HOMIKATPOAMIZHUX ITOBHUX HUTOK. OTpu-
MaHi SHAUEHHA [JIA HUTOK METPUUYHOro poaMipy Neb 3HAXOFATHCA B MeMKaX LOIYCTHIMUX
Bumoramu USP. Pesyabrarty gocHif:KeHHS MOMXKYTH OyTH BUKOPUCTAHI AJISI CTBOPEHHS
XipypriuHoro IIOBHOTO MaTepiasy 3 HIOKPAIIEHUMN eKCIJIYATAIlINHUMN XapaKTepPUCTUKAaMUI
Ta MEHIIIOI0 BiporigHicTio PO3BUTKY iIMIJIaHTAT-acOIliflOBAaHUX YCKJIaTHEHL IIPU I10T0 3a4CTOCY-
BaHHI B ramnysi peKOHCTPYKTUBHOI IJIacTHUYHOI Ta abjoMiHanbHOI Xipyprii.
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HcenegoBana KanuIIAPHOCTh HOJUKAIPOAMUIHBIX IIJIETEHBIX HUTEH MeTPUUYEeCKUX pas-
MepoB Ned u Nob 1o u mocie MomudUKaIMy MOKPBITHEM HA OCHOBE XMTO3aHa, HOJMBUHIIIO-
BOTO criupTa U auaiabieruga Na-KapGoKcHMMeTH e/ II0I03bI. BEIABIEHO, YTO KATUJIAPHOCTD
VCXOTHBIX IIJIETeHBIX IMOJUKAIIPOAMUAHBIX HUTEI pacTeT IO Mepe YBeJIUUYeHUsA UX MeTpuuec-
Koro pasmepa. Ilociie HameceHUsA MOZUMDUIIMPYIOIIETO MOKPBITUA KAIWIIAPHOCTDL ITOJUKAII-
poamMupmHbBIX HuTell cHu:Kaerca B 6—10 pas. MakcuMmanbHOe CHUKeHUE KAIWJJIAPHOCTU IO-
cTUraeTcA JOIMOJHUTENBHOHM MoAUdUKAIell IMOKPBITUA C IIOMOIILI0 PaACcTBOpPa AOAEITUJICYJIb-
daTa HaTpusa, KoTopas IPUBOAUT K MAaKCHUMAJLHOMY VBeJHUYEHUIO KpPaeBoro yria
CMauYMBAHUA. ¥CTAHOBJEHO BINAHNE HMOKPLITUA Ha (PUBNKO-MeXaHUYeCKle CBOMCTBA HCXOI-
HBIX ¥ MOZUMDUITMPOBAHHBIX IMOJUKAIPOAMUIHLIX ITOBHLIX HUTel. [lokasaHo, 4To co3gaHHOe
HOKPBITHE IIPUBOAUT K YMEHBIIIEHUIO Ipefesia IPOYHOCTHU HA PASPHIB 1 YBEJIUYEHUI) OTHOCH-
TeJLHOTO YAJUHEHUSA NPU paspblBe IIOJUKAIPOAMUIHBIX IITOBHBIX HuUTeli. IlosyueHHbIe 3HAa-
YeHNA AJIA HUTOK METPUUYECKOTo pasmepa Nob HaXomATcA B MpefesiaX, HONYCTUMBIX TpeboBa-
uuamu USP. PesayabTaThl MccliefoBaHUA MOTYT OBITH MCIIOJbL30BAHBI JJISA CO3LAHUA XUPYPIHU-
YeCKOro IIIOBHOI'O MaTepuajia ¢ YJIYYIIeHHBIMHU SKCIJIYATAIMOHHBIMU XapaKTepUCTUKAMU U
MeHBbIIIell BePOATHOCTHIO PA3BUTUA UMIIJIAHTAT-ACCOIIMMPOBAHHBIX OCJOMHEHUN HPU ero Ipu-

MeHEHUHN B OOJIACTU PEKOHCTPYKTUBHON IIJIACTUYECKOIN 1 abIOMMHANBHON XUPYPTHN.

1. Introduction

Due to their structure, polyfilament sur-
gical sutures have good manipulative prop-
erties: they are soft and flexible, firmly
held in the hand, form a reliable knot [1].
However, due to the bonding of fibers by
braiding or twisting, the surface of the
multifilament suture is uneven, resulting in
soft tissue damage [2]. In addition, due to
the multi-fiber structure, polyfilament su-
tures have high capillarity [3-5], that con-
tributes to the spread of fluid and microor-
ganisms along the suture, the biological
leakage of the suture and the development
of infection.

According to some authors, for most op-
erations, complex suture with coating are
most acceptable, combining the positive
properties of mono- and polyfilament su-
tures [3—5]. The polymer coating smoothes
the surface of the suture material and fills
the interfiber space, reducing capillarity
and "sawing” effect to a minimum [6]. At
the same time the suture with a coating has
good manipulative properties which are
characteristic for typical polyfilament mate-
rials [7-9].

The coating material for surgical sutures
must be biocompatible and non-reactogenic.
One of its most promising characteristics is
the polysaccharide chitosan, the macromole-
cules of which consist of randomly linked
B-(1 — 4)-D-glucosamine and N-acetyl-D-
glucosamine units. It is widely used in
biomedical engineering due to its unique
characteristics such as apyrogenicity, high
biocompatibility, ability to hydrolytic biode-
gradation, bactericidal action, anti-inflam-
matory and hemostatic effects [10, 11]. In
this regard, chitosan and its derivatives are
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widely used in biomedical practice for the
manufacture of continuous and structured
gels, sorbents for targeted and prolonged
drug transport. Gel and film materials
based on native and modified chitosan have
proven themselves as implants for bone fu-
sion, artificial skin substitutes for burns,
hemostatic agents in surgery and traumatol-
ogy [12-16].

To improve the physical and mechanical
properties of chitosan coatings, other poly-
mers are introduced into their composition.
For example, polyvinyl alcohol (PVA), due
to its biocompatibility, is used to produce
hydrogels for biomedical use, including in
combination with chitosan.

Chitosan dissolved in an acidic medium
is able to form a three-dimensional network
of gel upon addition of chemical cross-react-
ing agents due to the binding of amino and
hydroxyl groups. Phthalic and amber dian-
hydrides, diepoxides, crown ethers, divinyl
sulfone, aldehydes of wvarious structures
(glutaraldehyde, genipin, formaldehyde, ac-
etaldehyde, glyoxal, oligoethylene glycol)
are used as cross-linking agents. Glutaric
aldehyde reacts most easily with amino
groups, but the presence of crotonic conden-
sation products of glutaric aldehyde in
crosslinked chitosan samples [17] limits the
use of the chitosan-aliphatic dialdehyde sys-
tem for biomedical purposes. Therefore, it
is very important to find new crosslinking
reagents that can, like glutaraldehyde, react
effectively with chitosan and polyvinyl alco-
hol to form hydrogels, but not to form oli-
gomeric products.

In this case, the use of dialdehydes ob-
tained by periodic oxidation of monosaccha-
rides, polysaccharides, glycosaminoglycans,
etc. is very promising. For example, car-
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boxymethylcellulose dialdehyde has shown
good results in crosslinking of hydrogels of
gelatin [18], polyvinyl alcohol [19], car-
boxymethylchitosan [20], and chitosan [21].
The obtained gels had better thermal stabil-
ity, swelling ability and cytocompatibility in
comparison with gels crosslinked with glu-
taraldehyde.

Modern research has shown that the
coating of surgical sutures can affect their
mechanical properties, due to the nature of
both the sutures and the coating used.
Thus, the coating based on graphene oxide
with dopamine hydrochloride contributed to
a decrease in the strength and elongation at
break of polyfilament sutures based on poly-
glycolic acid [8]. In [22] it was shown that
the composition of the shell and the molecu-
lar weight of the polymers used also affect
the mechanical properties. The authors
found that the coating based on polyhy-
droxybutyrate as a whole contributes to an
increase in strength and a decrease in elon-
gation at break of sutures of different na-
ture (kapron, lavsan). Thus, determining
the effect of the coating on the mechanical
properties of the sutures is important to
establish compliance with the requirements
of the USP (United States Pharmacopeia)
for surgical sutures.

The aim of this study is to determine the
effect of a film coating based on chitosan,
polyvinyl alcohol and Na-carboxymethylcel-
lulose dialdehyde on the physical, mechani-
cal and capillary properties of poly-
caproamide sutures.

2. Experimental

We used polycaproamide sutures of met-
ric sizes (MS) No.4 and No.5, polyvinyl al-
cohol (PVA) with a molecular weight of
120 kDa, chitosan with a molecular weight
of 75 kDa and a degree of deacylation of
70 %, dextran with a molecular weight of
14 kDa, Na-carboxymethylcellulose (Na-
CMC) 20 kDa, glycerin, sodium dodecyl sul-
fate (SDS).

To obtain a 2 % solution of chitosan in
2 % acetic acid, it was mixed to a homoge-
neous state on a magnetic stirrer for 2-3 h
at a temperature of 30—-37°C. The pH of the
solution was maintained at 3.9. Distilled
glycerin was also added to the chitosan so-
lutions in an amount of 2 % by volume of
the working solution to ensure the elasticity
of the coating. A 6.355 % solution of poly-
vinyl alcohol and a 0.5 % solution of dex-
tran sulfate were prepared in 2 % acetic
acid.
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To obtain Na-CMC dialdehyde, periodic
oxidation in aqueous solution of Na-CMC
was performed. The degree of oxidation in
the reaction product was determined by the
iodometric method by ion 10,4~ consumption
and using a spectrophotometer by changing
the intensity of the absorption band at a
wavelength of 222 nm. After that, a solu-
tion of dialdehyde Na-CMC 1M with the
addition of acetic acid was prepared until
reaching a pH level of 8.76+0.02.

To apply the modifying coating, the in-
itial suture was successively passed through
three baths with solutions at a speed of
1.8 m/min, taken out through a calibrated
hole to remove excess solution and dried in
air flow with a temperature of 120°C. The
first bath was filled with 8 % sodium peri-
odate solution, which was used to remove
lubricants and activate the surface of
braided polycaproamide sutures. The second
bath was filled with a mixture of solutions
of chitosan, PVA, dextran and distilled
glycerin in 2 % acetic acid; the pH of the
solution was maintained at 4.0. The third
bath was filled with a mixture of solutions
of chitosan, PVA, dialdehyde Na-CMC and
glycerin in 2 % acetic acid. A fourth bath
with 0.3 % sodium dodecyl sulfate solution
in distilled water was used in a number of
experiments.

The amount of the coating was deter-
mined by weighing the suture before and
after modification. The thickness of the ob-
tained coatings was not more than 35 um.
Capillarity of the original and modified su-
tures was determined according to ISO 811-
81. The end of the vertically suspended su-
ture was immersed in a 1073 M aqueous so-
lution of Oxazine; then the height of rise of
the colored liquid £, at time ¢ was measured
for several hours of exposure and the ob-
tained data were plotted. Since the measure-
ment took a long time, the suture was
placed inside the capillary to reduce the
evaporation of the solution ascending along
the suture.

Experimental determination of the maxi-
mum height of liquid rise on the vertical
sample may be complicated by swelling of
the suture fibers [23]. To eliminate the
error that occurs during prolonged contact
of water with the fibers, a method of calcu-
lating of the maximum height of liquid on
the suture sample at the initial interval of
the kinetic curve was proposed in [23, 24].
According to the authors, the method of
determining these parameters is quite accu-

715



S.V.Kryvets et al. / Influence of modification of ...

rate and the calculation error does not ex-
ceed 0.5 %.

The parameters of the capillary structure
of the initial and modified sutures were cal-
culated according to the method described
in [23]. The parameters were the maximum
height of the liquid rise £,,,, the smallest
radius of capillaries r and the contact
angle O.

Equation (1) [23] was used to process the
kinetic curves.

min

_ hpad 1)
E 4+t

where t is the rise time of the dye solution
in the suture sample; ¢, is the time of fill-
ing of half of the maximum height of liquid
rise in the suture sample; A, is the height
the rise of the dye solution in the suture
sample at time #; k,,, is the maximum cap-
illary filling height in the suture material,
corresponding to the height of the liquid
meniscus rise in the capillary in equilib-
rium. Equation (1) can be written in the
following linear form (2):

t _to t (2)

Further, the graphs of the dependence of
t/h, on time ¢ were plotted. The obtained
points were used to construct a straight line
using the least squares method. The pa-
rameters of the found line were used to
determine the value of the rise limit of the
dye solution in the suture sample 4,,,, and
the time to fill half the height of the maxi-
mum liquid rise in the suture sample ¢,. If
the shape of the capillaries is cylindrical,
the Washburn capillary flow kinetic equa-
tion has the following form (3) [25]:

h 2 (3)
Bl n—2%— — p, = P8y
max nhmax _ ht 13 811

where r is the capillary radius; p is the
liquid density (for water at 20°C p=
1000 kg/m3); n is the liquid viscosity (for
water at 20°C n = 10 Pa-s); g is the gravita-
tional acceleration 9.8 m/s2.

The smallest capillary size r,;, was cal-
culated based on the assumption that the
error of the experiment is 0.5 %. In this
regard, according to the equation (2) the
time tg g95 required to raise the dye solu-
tion to a height of 2, = 0.995h,,, was cal-

ax
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culated. Then the smallest capillary radius
7nin Was found using the Washburn equa-
tion (3), taking A, = 0.9954 ,

According to the found values of I -
and r,,;,, the cosine of the contact angle ©

was calculated according to Jurin’s equation
(4) [25]:

COS@ — maxpg mln (4)
26 ’

where ¢ is the surface tension of wetting

liquid (for water at 20°C ¢ = 72.75 mdJ/m?2).

The surface tension values of 1073 M
aqueous oxazine solution were taken equal
to the surface tension of water in equation
(4), because the experimental determination
of ¢ by capillary lifting revealed no signifi-
cant difference between the surface tension
of water and the oxazine solution.

Tests of the sutures for uniaxial stretch-
ing were performed at a temperature of
20°C and a relative humidity of 75 % ac-
cording to the Russian National Standard
31620-2012. The rate of deformation in all
tests was the same 8.8-107% s71. Suture
samples for testing were formed with two
loops at the ends with a working length
(inter-nodal distance) of 100 mm. The ten-
sile strength and elongation at break for the
original and coated suture samples were de-
termined.

3. Results and discussion

As a result of a series of experiments, the
kinetic curves of the rise of the Oxazin dye
solution were obtained on vertically suspended
samples of suture material of metric sizes No.
4 and No. 5 after penetration through the end
of the suture material (Fig. 1).

The rise rate was maximum in the first
5 min. Then a gradual decrease in the rise
rate of the dye solution was observed, and
after 30 min the curves tended to reach the
plateau. In [23], to eliminate the error
caused by prolonged contact of water with
fabric fibers due to their swelling, a method
was proposed for calculating the maximum
liquid height on a fabric sample at the in-
itial interval of the kinetic curve. Accord-
ingly, the height of the dye solution A, for
time ¢t = 30 min was taken as an indicator
suitable for comparing the capillarity of dif-
ferent suture samples. The obtained curves
were used to calculate the parameters of the
capillary structure of braided polycaproamide
sutures (Table).

It was found that the original sutures with
a higher metric size (MS) exhibit a higher dye

Functional materials, 28, 4, 2021
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Table. Parameters of the capillary structure of the original and modified polycaproamide sutures

h,, mm Fpins MM cos © e, ° Py, T
Braided polycaproamide suture of MS No. 4
Original 95 1.88 0.0174 89 136.7
Modified with a polymer coating 43 1.79 0.0058 89.67 48
Modified with a polymer coating and 8 0.36 0.0004 89.98 16.6
treated with SDS
Braided polycaproamide suture of MS No. 5
Original 101 1.79 0.0178 88.98 148
Modified with a polymer coating 38 1.50 0.0043 89.75 42.4
Modified with a polymer coating and 10 0.41 0.0005 89.97 19.7
treated with SDS
solution height £,. This is due to the differ- — 71—
.. . . . . 110+ 1 . E
ent radii of capillaries in the sutures of dif- 100 e T 5
ferent MS. The contact angle © of the sutures ool _ - ]
of both MSs is almost the same; and the mini- sol s 1
mum capillary radius r,;, in the sutures of 70L 7 3 ]
- D
MS No. 5 is almost 0.1 um smaller than in £ 6ol e ]
the sutures of MS No. 4. £ 50l e 4_____ 3
The study of the effect of the modifying a0l _e=nsT ]
coating on the capillarity of the sutures 30f L--T " ]
showed that after coating, the capillarity of 20l :."‘ _____ - ]
the polycaproamide sutures significantly de- 10l T S
creases. For sutures of MS No. 4, the maxi- 0 bzl . : .

mum dye solution height A, ,, decreased by
65 % compared to the original sutures, and
for sutures of MS No. 5 it decreased by
71 %.

It was found that after coating the sur-
face of polycaproamide sutures, the smallest
calculated capillary radius r,;, decreases
slightly, and the contact angle © increases
by 0.7-0.8°. This allows us to conclude that
the main effect on reducing the capillarity
of the sutures has a decrease in their wet-
ting, i.e. the surface of the suture becomes
more hydrophobic.

A decrease in the calculated radius of the
capillaries shows that the application of the
polymer coating leads to the filling of large
capillaries, reducing the total number of
capillaries, thereby blocking the path of lig-
uid propagation along the suture.

To test the effect of hydrophobicity of
the coating on the capillarity of the suture,
an attempt to increase the hydrophobicity
of the created coating by modification with
sodium dodecylsulfate was made. SDS is an
anionic surfactant capable of forming ionic
bonds with protonated chitosan amino
groups. As a result of such treatment, a
water-insoluble layer of a surfactant-
polyelectrolyte complex is formed on the
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0 15 30 45 60 75 20

Fig. 1. Kinetic curves of the rise height of
Oxazine solution on surgical sutures: I —
original suture MS No.5, 2 — original suture
MS No. 4, 3 — modified suture MS No. 5, 4 —
modified suture MS No. 4, 5§ — modified and
treated with SDS suture MS No.5, 6 — modi-
fied and treated with SDS suture MS No.4.

surface of the chitosan film [26-28]. In
order to confirm the modification of the
surface of the chitosan film by SDS, we
have previously created films based on chi-
tosan acetate and a mixture of chitosan ace-
tate/PVA, which were kept in a solution of
SDS, and then dried. The modified films did
not dissolve when exposed to saline during
the day and swelled to 672 % (chitosan) and
526 % (chitosan/PVA), while the unmodi-
fied films were completely dissolved. Addi-
tional treatment of polycaproamide sutures
with a polymer coating in a solution of SDS
leads to a decrease in capillarity (Fig. 1).
Calculations showed that the contact
angle of the capillary walls increases to
89.98° and the smallest calculated capillary
radius decreases. The maximum dye solu-

717



S.V.Kryvets et al. / Influence of modification of ...

80

70| L 4

L T
60 |- /

50

40}

Tensile strength, N

30+ 2
I T

2 72

Fig. 2. Tensile strength of original and modi-

fied with a polymer coating sutures (p < 0.05):

1 — original suture MS No. 4, 2 — modified

suture MS No. 4, 3 — original suture MS
No. 5, 4 — modified suture MS No. 5.

tion height was 16.6 and 19.7 mm for the
sutures of MS No. 4 and No. 5, respec-
tively, which is 87.9 and 86.7 % lower than
the dye solution height for the original su-
tures without coating (Table).

According to the requirements of USP
for synthetic surgical sutures of metric size
No. 4, the diameter should be from 400 pum
to 499 um, and for metric size No.5 —
from 500 um to 599 pm. The thicknesses of
the applied coatings were not more than
35 um, which does not exceed the permissi-

ble deviation of 99 um, so the metric sizes
of the sutures remained unchanged.

In a series of experiments, the values of
the tensile strength (Fig. 2) and the relative
elongation at break (Fig. 8) for the original
and modified sutures of MS No. 4 and MS
No. 5 were determined. The data are pre-
sented with a significance level of p < 0.05.
For both metric sizes, a decrease in the ten-
sile strength and some increase in the rela-
tive elongation at break of the modified su-
tures in comparison with the original were
observed. It was found that the tensile
strength in the modified sutures of MS No.
4 decreased by 34.8 %, and in the modified
sutures of MS No. 5 by 8.9 % compared to
the original. The elongation at break in-
creased in the modified sutures of MS No. 4
by 4.7 %, and in the modified sutures of
MS No.5 — by 5.1 % compared to the
original. According to the requirements of
the USP, the maximum tensile strength in a
simple knot for synthetic sterile non-absorb-
able surgical sutures should be 26.7 N for
MS No. 4, and 34.5 N for MS No. 5; for
non-sterile sutures, these are 388.4 and
43.1 N, respectively. Experimental studies
have shown that after modification, the su-
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Fig. 3. Relative elongation at break of the
original and modified with a polymer coating
sutures (p < 0.05): I — original suture MS
No. 4, 2 — modified suture MS No. 4, 3 —
original suture MS No. 5, 4 — modified su-
ture MS No. 5.

tures of MS No. 4 ceased to comply with
USP tensile strength requirements, while
the sutures of MS No. 5 fully comply with
USP tensile strength requirements. Thus, it
is necessary to carry out additional studies
of the influence of the composition of the
coating and the polymer shell in order to
increase the tensile strength of sutures with
MS No. 4.

4. Conclusions

The capillarity of the original braided
polycaproamide sutures increases with in-
creasing their metric size. A study of the
effect of a modifying coating based on chi-
tosan, polyvinyl alcohol and Na-car-
boxymethylcellulose dialdehyde on the capil-
larity of the sutures showed that the coat-
ing reduces the capillarity of
polycaproamide sutures by 6—-10 times. This
is due to the filling of the capillaries lo-
cated closer to the surface of the sutures
and to some increase in the contact angle.
The contact angle of the liquid has a
greater effect on the capillarity than the
radius of the capillaries. It is shown that
the applied coating promotes a decrease in
the tensile strength and an increase in the
relative elongation at break of poly-
caproamide sutures. The obtained values for
sutures of MS No. 5 are within the allow-
able USP requirements. However, the ten-
sile strength for sutures of MS No. 4 be-
comes less than the allowable, which indi-
cates the need to vary the composition of
the coating and conduct additional research.
The results of the study can be used to
create surgical suture material with im-
proved performance characteristics and a
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lower probability of developing implant-as-
sociated complications when used in the
field of reconstructive plastic and abdomi-
nal surgery.
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