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Abstract. Conventional surgical sutures should be removed after wound healing, because they
cause additional pain and discomfort for the patients. Polylactide (PLA) is an aliphatic polyester derived
from the renewable resources, which is biocompatible and biodegradable; however, its relatively high
stiffness can limit its surgical applications. This study has the purpose to develop biodegradable surgical
sutures based, on PLA and poly(vinyl alcohol) (PVA), and to investigate their physicochemical,
mechanical, and biodegradation properties. To reduce PLA stiffness, PLA has been blended with PVA to
form composite fibers. The fibers have been prepared from the polymer blends, using ultrasonic treatment
to improve mixing. The blend homogeneity has been assessed, using UV-Vis spectroscopy, chemical
structure has been characterized by the IR spectroscopy, and surface morphology has been investigated by
scanning electron microscopy (SEM). The SEM has revealed changes in the surface morphology and
gradual degradation of the fibers over a 16- week period, which has also been supported by the mass-loss
measurements in soil. The mechanical properties have been determined according to ASTM D2256. AN
incorporation of PVA has increased fiber extensibility and elasticity, and the PLA-PVA composition
(20:80 wt.%) has shown the most favorable mechanical performance among the tested formulations.
Overall, the results suggest that the PLA-PVA composite fibers are promising candidates for absorbable
surgical suture materials.
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1. Introduction

The biodegradable absorbable sutures have become essential in the surgical
practice, since they eliminate the need to remove and minimize the tissue
reaction. Polylactide (PLA) is a widely used biodegradable polymer, known for
its biocompatibility and high strength. PLA-based sutures gradually hydrolyze
into harmless products (CO:. and H:0) in vivo, avoiding the pain and
complications of suture removal. They have been successfully applied in many
types of surgeries, including internal organ operations and cosmetic procedures.
However, monofilament PLA sutures can be relatively stiff and have a long
resorption period, which may not meet all surgical requirements. To improve
flexibility and performance, blending PLA with another biopolymer is a
promising approach [1- 5].

Polyvinyl alcohol (PVA) is a biodegradable, water-soluble polymer that has
found use in medicine (e.g., as a component of absorbable surgical threads,
implants, and drug delivery systems) due to its biocompatibility and flexibility.
Combining PLA with PVA could yield a composite fiber that leverages the
strength of PLA and the flexibility of PVA. A major challenge in creating a
PLA/PVA blended fiber is the incompatibility of the two polymers — they do not
share a common solvent and can interact to form complexes that cause phase
separation. Recent research has explored multi-block copolymers and composite
fibers to address such challenges. In this study, we employ an ultrasonic solution
blending method to produce a PLA-PVA block copolymer fiber and investigate
its physicochemical properties as a potential biodegradable surgical suture. The
work focuses on developing improved PLA-based biodegradable fibers and
examining their mechanical properties and biodegradability. [6—7].

2. Materials and Methods

Polylactide (PLA) and polyvinyl alcohol (PVA) were used as the base
polymers for fiber preparation. Tetrahydrofuran (THF) (as a solvent for PLA) and
water (as a solvent for PVA) were used to dissolve the polymers. All reagents
were of analytical grade [4-7].

Preparation of PLA-PVA Solution: To obtain a homogeneous polymer
blend, a cosolvent approach was adopted. PLA was dissolved in THF to make a
1.5wt.% solution, and PVA was dissolved in water to make a 3wt.% solution. The
PVA solution was gradually added to the PLA solution under continuous stirring.
A preliminary solubility test was performed by mixing varying proportions of the
two solutions and monitoring clarity (UV-Vis spectroscopy was used to monitor
solution transmittance). It was found that adding up to approximately 10wt.% of
the PVA solution (water content) to the PLA/THF solution did not cause
turbidity. Therefore, the final PVA:PLA mass ratio was kept at 90:10 (i.e.,
10wt.% PLA, 90wt.% PVA in the mixture) to ensure a homogeneous blend
without precipitation [8,12].

Ultrasonic Treatment and Block Copolymer Formation: The combined
PLA/PVA solution (at 90:10 ratio) was subjected to ultrasonic treatment to induce
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block copolymer formation between PLA and PVA. Ultrasonication was carried
out for a fixed duration (20minutes) at room temperature, using an ultrasonic bath
(35kHz) to promote polymer-polymer interactions. This process yields a PLA—
PVA block copolymer in the solution. The resulting mixture was then centrifuged
to isolate any formed polymer complex (precipitate). The precipitate was
collected and washed to remove the unbound homopolymer. [9-10].

Isolation and Purification: The synthesized PLA-PVA product was purified
by the selective solvent extraction. The precipitated polymer was first soaked in
the fresh THF for 24 hours to dissolve and remove any unreacted PLA
homopolymer. Subsequently, the remaining solid was soaked in water for 24
hours to remove any unreacted PVA. The recovered solid block copolymer was
dried to constant weight in a vacuum oven. The yield of the block copolymer was
determined gravimetrically by comparing the dried mass of the product to the
initial total polymer mass.

Solubility and Swelling Tests: To evaluate the behavior of the PLA-PVA
material in various media (relevant to bodily fluids and processing solvents), the
pieces of the dried copolymer sample were immersed in different liquids: distilled
water, physiological saline (0.9% NaCl), dimethylformamide (DMF), ethanol, and
n-hexane. Swelling or dissolution was observed qualitatively after 24 hours at the
room temperature, and categorized as “no change (-)”, “slightly swollen”, or
“fully swollen/dissolved.”

3. Results and Discussion

Obtaining of biodegradable filaments, based on polylactide, and study of
their physicochemical properties

The Formation of Homogeneous PLA/PVA Blends: The initial challenge
was to find a common solvent system for PLA and PVA. PLA is soluble in
organic solvents like THF, whereas PVA is soluble in water, but not in THF. We
gradually combined the two solutions while monitoring clarity. It was observed
that up to 10wt.% of PLA (in THF) could be introduced into the PVA aqueous
solution (or vice versa) without phase separation. Beyond a PLA fraction of about
10%, the mixture turned cloudy and a precipitate formed. This cloud point
indicates the formation of an interpolymer complex between PLA and PVA when
one polymer’s concentration becomes too high. Figure 1 shows the appearance of
the polymer mixture: at a PVA:PLA ratio of 90:10 (by mass) the solution remains
transparent, whereas higher PLA content leads to precipitation. The successful
blending at 90:10 suggests that a block copolymer or complex forms in small
amounts but remains colloidally stable at lower PLA content [8, 11-13].

This finding guided the preparation of the fibers. The block copolymer
formation during ultrasonicationwas further confirmed by FTIR spectroscopy. In
the FTIR spectrum of the PLA-PVA precipitate (complex), the characteristic
absorption bands of PVA (such as the O-H stretching around 3300cm™) were
greatly diminished or no longer visible, and the intensity of the PLA carbonyl
band (~1750cm™) was significantly reduced compared to pure PLA. This
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suggests strong intermolecular interactions (likely hydrogen bonding) between
PVA and PLA chains in the complex.
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Figure 1 - Visual appearance of the PLA/PVA polymer mixture. The solution remains clear up to the
PLA fraction of ~10 wt.% (left), while in case of the higher PLA content (right) the mixture becomes
cloudy due to the polymer-polymer complex formation.

The disappearance of the distinct PVA peaks in the blend spectrum indicates
that the PVA hydroxyl groups are involved in bonding with PLA, contributing to
the formation of the PLA-PVA block copolymer. Figure 2 displays the IR spectra
of pure PVA, pure PLA, and the PLA-PVA complex. In the complex, absorption
peaks unigue to each homopolymer are attenuated, confirming the successful
integration of the two polymers at a molecular level [8, 11, 13].

Absorbance

L, cm

Figure 2 - FTIR spectra of pure PVA, pure PLA, and the PLA-PVA block copolymer. The spectrum of
the PLA-PVA product shows the reduction of PVA’s O-H bands and PLA’s C=0 band, indicating the
formation of a combined polymer complex.

After the ultrasonic synthesis and solvent extraction steps, the yield of the
PLA-PVA block copolymer was high. Most of the PVA and PLA were
successfully linked or entangled in the precipitated product. A small fraction of
PLA remained unreacted (dissolved in THF and removed in the first extraction).
The yields for different initial PLA ratios are presented in Table 1. As the initial
PLA content in the mixture increased from 10% to 30%, the fraction of unreacted
PLA also increased slightly (from 4.3% to 7.4%), and consequently the
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copolymer yield decreased from 95.7% to 92.6%. This trend is expected because
higher PLA content makes it more challenging for all PLA chains to find PVA
partners to bond with, leaving some PLA homopolymer free [9-10].

Despite the slight decrease in yield at higher PLA content, the overall high
yield (>92%) indicates the ultrasonic blending method is effective for creating
PLA-PVA copolymers. The presence of any unreacted PLA (particularly at
30wt.% initial PLA) suggests that some PLA remained as separate phases or did
not fully integrate, possibly due to its higher molecular weight fractions that were
less susceptible to ultrasonic breakup and coupling.

Table 1 - Unreacted PLA and block copolymer yield for different initial PLA fractions in the mixture

The proportion of PLA in the Unreacted homopolymer block copolymer yield, %
initial mixture, % (PLA), %
10 43 95.7
20 5.8 94.2
30 7.4 92.6

Despite the slight decrease in yield at higher PLA content, the overall high
yield (>92%) indicates the ultrasonic blending method is effective for creating
PLA-PVA copolymers. The presence of any unreacted PLA (particularly at 30
wt.% of the initial PLA) suggests that some PLA remained as separate phases or
did not fully integrate, possibly due to its higher molecular weight fractions that
were less susceptible to the ultrasonic breakup and coupling.

Solubility and Swelling Behavior: The resulting PLA-PVA copolymer fibers
were tested for solubility and swelling in various solvents, as it was summarized
in Table 2. In water and in 0.9% saline (which simulate physiological conditions),
the fibers did not dissolve. They showed only slight swelling in saline solution
and essentially no swelling in pure water. This is a favorable result, indicating that
the material is water-insoluble and would retain integrity when used as a suture in
body fluids (saline represents blood or tissue fluid). In organic solvents, the fibers
behaved differently: in dimethylformamide (DMF) and n-hexane, the material
swelled significantly. These solvents can penetrate and plasticize or partly
dissolve one of the components (DMF is a good solvent for PVA and moderate
for PLA; n- hexane can swell PLA). Ethanol caused no swelling or dissolution,
likely because neither PLA nor PVA is significantly soluble in ethanol at room
temperature. The solvent resistance in aqueous media confirms that the PLA-
PVA threads will remain intact during the wound-healing period, yet the material
can still absorb some fluids (slight swelling) which might be beneficial for knot
tightening and drug release if used as a delivery vehicle [6-7, 11, 13].
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Table 2 - Swelling behavior of PLA-PVA (5/95, 10/90, 15/85 by wt.%) block copolymers
in different solvents

Solvents Initial reaction mixture composition, PLA-PVS Mol,%
05-95 10-90 15-85
Water - - -
NacCl(0,9%) slightly swollen slightly swollen slightly swollen
Dimethylformamide swollen swollen swollen
Ethanol - - -
n-hexane swollen swollen swollen
Note: “~” indicates no noticeable swelling or dissolution.

Mechanical Properties of Fibers: Tensile testing was performed on fibers
with 10%, 20%, and 30% PLA content (balance PVA). The 10 wt.% PLA fiber
had a breaking force of 40.5 N and an elongation at break of about 13%.
However, this sample did not meet the ASTM D2256 requirements for surgical
sutures (in terms of minimum strength for a given size). The 20 wt.% PLA fiber
showed a breaking force of 49.9 N and elongation of 11.7%, which did meet the
required standard. The 30 wt.% PLA fiber had a breaking force of 51.0 N and
elongation of 17%, but interestingly this sample, despite a higher load capacity,
did not meet the standard’s requirements either (likely due to an overly high
elongation or other criteria such as knot security not measured here). The data
indicate that incorporating a moderate amount of PLA (around 20%) into PVA
yields the strongest fiber that still retains adequate flexibility without becoming
too much stiff or brittle. [3, 18-19]

For all samples, the stress—strain curves indicated that the incorporating PVA
into the blend markedly increased the fiber elasticity (strain at break), as
compared with the neat PLA. PVA is a ductile polymer, and its inclusion
improved the ultimate elongation. At the same time, the presence of PLA
provided the reinforcement of strength. The 20% PLA fiber achieved the best
balance of strength and flexibility. By adjusting the PLA/PVA ratio in the
copolymer, it is possible to tune the mechanical properties of the suture fibers.
This tunability is advantageous for meeting different surgical needs (e.g., some
applications might prefer a higher stiffness, others - more elasticity). Figures 3-5
illustrate the stress—strain curves for the samples with 10%, 20%, and 30% PLA,
respectively, demonstrating the differences in the tensile performance. [3, 18]

The improvements in the mechanical properties with the addition of PVA
can be attributed to the formation of the PLA—PVA block copolymer which likely
results in a phase-separated morphology of hard (PLA-rich) and soft (PVA-rich)
domains. Such morphology can increase toughness. The presence of PVA (a
flexible polymer) in the matrix helps to absorb energy and to prevent the crack
propagation, while PLA provides reinforcement. In short, the PLA/PVA ratio
effectively determines the tensile strength and ductility of the fibers [11, 13].

84



ISSN 1813-1107, elSSN 2710-1185

MNe 1, 2026

Warnings (MPa)

3

280 320 560 700 340 980
Deformation (%)

M2 126

Figure 3 — The stress—strain curve of the PLA/PVA 10/90 (wt.%) fiber sample. The fiber shows a
moderate strength (breaking load ~40 N) and relatively a high elongation (~13%).
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Figure 4 — The stress—strain curve of the PLA/PVA 20/80 (wt.%) fiber sample. This composition
exhibits the highest tensile strength (~50 N) with ~12% elongation, meeting the standard requirements for
the surgical suture materials.
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Figure 5 — The stress—strain curve of the PLA/PVA 30/70 (wt.%) fiber sample. The strength
(~51 N) is high, but the elongation (~17%) is larger; this sample did not meet one of the standard criteria
(likely due to its mechanical profile outside the optimal range).

The Suture Handling Properties: In the practical surgical use, sutures should
not only be strong, but also be well handled — they should tie securely into knots
without slipping, and have sufficient flexibility. All the prepared PLA-PVA fiber
samples were observed to tie knots easily. The 10% PLA fibers, being very
pliable (due to high PVA content), were easiest to knot, but somewhat weaker.
The 30% PLA fibers were the strongest, but slightly stiffer, which could make
knot tying more difficult. The 20% PLA fiber struck a good middle ground,
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maintaining flexibility while providing a high strength. These qualitative
observations align with the quantitative tensile results. In general, modern
surgical suture materials require a combination of strength, flexibility, knot
security, and predictable absorption time. The PLA- PVA fibers developed here
meet those general requirements: they are biocompatible, sufficiently strong, and
have good handling characteristics due to the PVA component. [1-3]

In Vitro Degradation (SEM Analysis): Biodegradability is a critical feature
of absorbable sutures. The PLA-PVA fibers were designed to gradually degrade
in the body. SEM images of the fiber surface at different degradation times are
presented in Figure 6. Initially (Figure 6a), the fiber surface is relatively smooth
with slight texture from the extrusion process. After 8 weeks in phosphate-
buffered saline (Figure 6b), the surface shows noticeable roughening: the
smoothness has disappeared and small cracks or pits are evident. By 16 weeks
(Figure 6¢), the fiber surface is extensively eroded with many more cracks and
some fragmentation visible. This progressive development of surface porosity and
cracking confirms that the fibers biodegrade over time in a simulated
physiological environment. The degradation appears to initiate at the surface and
work inward, which is typical for hydrolytically degradable polymers like PLA
(surface erosion is enhanced by water penetration into amorphous regions). The
uneven degradation pattern (localized cracks) may be due to the two-phase nature
of the material — PVA-rich domains might erode faster (being hydrophilic)
leaving behind PLA-rich regions until they too break down. The SEM evidence
supports that after several weeks, the structural integrity of the fiber will diminish
as needed for absorption in tissue. [14-17]

Figure 6 - SEM images of PLA-PVA fibers at different degradation times: (a) initial (no degradation),
(b) after 8 weeks in PVA at 37 C, and (c) after 16 weeks. The initially smooth fiber surface develops
roughness and cracks over time, indicating the gradual biodegradation of the suture.
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Accompanying the physical changes, there was measurable mass loss of the
fibers over time. A higher PLA content generally slows the degradation because
PLA is more hydrophobic and degrades slower than PVA. This effect was
observed in the soil burial test results (which provide an environmental
perspective on degradation) shown in Table3. After 8 weeks being buried in soil,
the sample with 10% PLA retained only about 17% of its original mass (0.0212g
of 0.121g), whereas the sample with 30% PLA retained about 35% of its mass
(0.05315g of 0.1503g). The 20% PLA sample was intermediate, with about 32%
remaining (0.0532¢g of 0.1660g). The trend across 1, 3, and 8weeks illustrates that
all samples lose mass over time (indicating biodegradation), but higher PLA
content yields slower mass loss. This is consistent with PLA’s known slower
biodegradability relative to PVA. Notably, even the 30% PLA sample lost more
than 60% of its mass in 8 weeks, confirming that the block copolymer remains
biodegradable despite the presence of a substantial fraction of the more
recalcitrant PLA. The combination of PLA with PVA thus allows tuning the
degradation rate: more PVA leads to faster degradation (which might be useful
for fast-healing tissues), while more PLA prolongs the suture’s presence (for
wounds that need longer support). [8, 14-15]

Table 3 - Biodegradation of PLA-PVA fibers under soil burial conditions (Remaining mass of samples
over time)

The proportion of initial weight, 1 pound, g/g 3 pound, g/g 7 pound, g/g
PLA in the initial a/g
mixture, %
10 0.1215 0.0735 0.0357 0.0212
20 0.1660 0.1183 0.0728 0.0532
30 0.1503 0.1263 0.1135 0.05315

The loss of mass and structural integrity over time demonstrates that the
PLA-PVA sutures are indeedbiodegradable. In surgical terms, this means the
suture will gradually weaken and be absorbed by the body, aligning with the
healing timeline so that the suture’s support is present only as long as needed. The
differences between compositions suggest that by varying PLA content one can
tailor how long the suture persists: e.g., 30% PLA might be used when a longer
support period is desired, while 10% PLA might be suitable for faster-healing
tissues. [14, 17]

The Proposed Production Technologies: Based on the experimental findings,
we propose two approaches to produce the PLA-based sutures on a larger scale:

Method 1. Precipitation (Wet) Spinning of PLA: In this approach, a PLA
solution of a relatively high concentration (>25% w/v in a suitable solvent) is
prepared. This viscous solution is pumped through a spinneret (a nozzle with the
fine orifices) into a coagulation bath, containing a nonsolvent (for example,
ethanol or water). As the PLA solution jets enter the bath, PLA precipitates into
solid filaments. These filaments are drawn out and wound onto a spool. The
process may be aided by an applied electric field or just by the force of extrusion.
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The fibers can then be washed and dried. This method is analogous to traditional
wet spinning, where a polymer is precipitated from solution into fibers. Figure 7
illustrates this method: a reservoir holds the PLA solution, which is extruded
through capillaries into a coagulation bath, and the resulting fiber is collected on a
take-up roll. This method could produce pure PLA fibers; however, it may not
directly yield a PLA-PVA blend fiber unless PVA is also integrated (which is
challenging since PVA isn’t soluble in the same solvent). Thus, this method is
mainly considered for PLA alone or if a second polymer can be co-spun. [3, 12]

¢====Dope solution

Gear pump Drying roller b md(l:\g fpaal

) Filament
Coagulating agent _ 4

4 [ N\E

\ “\

Spinﬁcrcl (‘ougulatign bath Washing S\fdruwing bath

Figure 7 - Schematic of precipitation (wet) spinning for PLA fibers: The PLA solution is extruded
through a spinneret into a coagulation bath, forming fibers that are stretched and collected on a spool.

Method 2: Solution Mixing and Wet Spinning of PLA-PVA: This approach
stems from our laboratory process. Here, calculated amounts of PVA solution and

PLA solution are first mixed in a reactor (as we did in small scale) to form a
homogenous spinning dope containing both polymers. This mixed solution is then
fed to an extrusion system. (1) The mixed PLA/PVA solution is loaded into a
spinning pump, (2) extruded through a multi-hole spinneret into a coagulation
bath (water or another non-solvent that precipitates both polymers together),
forming a fiber that contains intimately mixed PLA and PVA. (3) The fiber is
drawn through the bath and can undergo stretching (to align polymer chains and
improve strength) and washing. Finally, (4) the fiber is collected on a bobbin and
dried. Additional post-treatments (like cross linking or coating) can be applied if
needed. Figure 8 shows a proposed flow diagram: two input streams for PLA and
PVA solutions combine, and then go through the spinneret into a bath, followed
by rollers for stretching and a winding system. This method allows co-spinning of
PLA and PVA, effectively implementing the laboratory synthesis in a continuous
fiber production process. It is a wet-spinning variant tailored for two polymers. [3,
12]
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Figure 8 - Proposed technological scheme for producing PLA-PVA surgical suture fibers
(Method 2: solution mixing and wet spinning). 1 — Mixing reactor for PLA and PVA solutions;
2 — holding tank for spinning dope; 3 — coagulation bath; 4 — stretching and washing rollers;
5 — take-up spool (bobbin).

Between these two methods, the second is directly related to our research
outcome and is preferred for making PLA/PVA blend fibers. The first method
(precipitation spinning) could be an alternative for pure PLA fibers or potentially
used as a first step to create a core that is later coated with PVA. Further research
and development would be required to optimize these processes, such as adjusting
solvent choices, extrusion rates, coagulation bath composition, and draw ratios to
achieve fibers with the desired diameter and properties.

In summary, the results demonstrate that a block copolymer approach to
combining PLA with PVA is feasible and effective. The PLA-PVA fibers have
achieved the high tensile strength (nearly 50N for 20% PLA content in our
sample, which is comparable to, or better than some commercially available
absorbable sutures), and they show the predictable degradation behavior. The
ability to modulate the mechanical properties and degradation by simply changing
the PLA/PVA ratio gives this material a versatility for various medical
applications. The fibers also fulfill the general requirements for the suture
materials in terms of knotting behavior and handling. The proposed
manufacturing schemes provide a foundation for scaling up production of these
fibers, bridging the gap between the laboratory samples and the mass-produced
surgical sutures.

4. Conclusion

A novel biodegradable surgical suture material, based on a
polylactide/polyvinyl alcohol (PLA-PVA) block copolymer, has been developed
and characterized. By using an ultrasonic solution blending technique, we have
successfully combined PLA and PVA into a homogeneous fiber, overcoming the
challenge of their incompatibility. The PLA-PVA fibers have shown excellent
tensile properties, with the PLA 20% (wt.) content, yielding the strongest fiber
(breaking load ~50 N) that meets the standard surgical suture requirements. A
lower PLA content has increased flexibility, but reduced strength, while a higher
PLA content has increased strength marginally, but at the cost of knot security
and compliance. [1-3, 8, 11, 13-17]
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The fibers have been found to be biocompatible and absorbable. They have
remained intact in the aqueous environments, swelling only slightly in saline,
which is advantageous for maintaining the wound support during the initial
healing. The infrared spectroscopy has confirmed the formation of the
intermolecular bonds between PLA and PVA in the copolymer. The scanning
electron microscopy and mass loss measurements have demonstrated that the
sutures biodegrade gradually: the surface erosion and mass reduction have
occurred over weeks, and the rate of degradation can be tuned by adjusting the
PLA/PVA ratio. In particular, the fibers with a higher PVA content degrade
faster, which can be useful for the wounds that heal quickly, whereas those with a
higher PLA content persist longer for the extended support. [1, 3, 8, 11, 14-17]

The study has also proposed practical methods for scaling up the production
of the PLA-based sutures, including a co-spinning process for the PLA/PVA
blends. These methods can be further refined to produce fibers with the consistent
quality, suitable for medical use.

In conclusion, the developed PLA-PVA biodegradable sutures exhibit a
combination of the desirable properties: high strength, flexibility, and controlled
biodegradability. These threads are promising for surgical applications,
potentially improving patient outcomes by eliminating the removal procedures
and reducing the tissue reaction. The further studies will be focused on the in vivo
performance and will refine the fabrication process, while the current findings
support the potential of the PLA-PVA fibers as the next-generation absorbable
suture materials. [1-3, 8, 11, 13-19].
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KOJIIaHBUTYBIH IIeKTeYyi MyMKiH. Ocbl 3epTTeyniH MakcaTsl nonmmwiaktun (I1JIA) xoHe MoNMBUHUII CHMPTI
(IIBC) wHerizinge OHOBIABIPAWTBIH XHUPYPrHSUIBIK TITIC SKINTEpiH o3ipiey »MXoHe onapibiH  (usmka-
XUMHUSUTBIK, MEXaHWKalBIK KacHeTTepi MeH Ouoblmplpay KabOuteriH 3eprrey Oonmsl. [1JIA-HBIH
KaTThUIbIFbIH ToMmeHzaeTy yuiH ITJIA TIBC- neH apanacThIpbUIBIN, KOMIIO3UTTIK TAIIIBIKTAp TY3LIMI.
TammbiKkTap mHOIMMEp KOCHANapblHAH YIBTPAIBIOBICTHIK 6OHICY KOJNJAaHYy apKbUIbl alBIHIBL, Oyl
KOMIIOHEHTTEePIIH OipTeKTi apanacyblH KakcapTyFa MyMKiHIIK Oepni. KocmamapabiH OipTekriniri
YIIBTPAKYITIH-KOPIHETIH CHEKTPOCKOMHS OMIiCIMEH OaFanaH/bl, XUMHSIIBIK KYPBUIBIMBI HH(OPAKBI3BLT
CIIEKTPOCKOIHSI apKbUIBI TAIAaH/IbI, all 0ETKI MOP(OIOTHSICH CKaHEePJIEYIli EKTPOHIBIK MUKPOCKOIIHUS
(COM) kemerimen 3eprrengi. COM HoTmwkenepi 16 anrta imnHAE —TaJIIIBIKTapAblH — OeTKi
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MOPQOJIOTHSCHIHBIH ©3repyiH jKoHE OipTiHAen [erpajalsra YIIbIpayblH KOpPCETTi, OyJl TONbIpakTa
MacCaHBIH JKOFallyblH OJIIIeYy HOTWKEJEpiMeH Jie pactanipl. Mexanukanblk Kacuerrep ASTM D2256
cTaHnapThiHa colikec aHbIKTangbl. [IBC eHrisiayi TanmbIKTapblH CO3BUIFBIUTHIFEI MEH CEpHIMALTINIH
aprreipapbs, an [IJIA-TIBC (20:80 mac.%) KOMIO3HLMACH 3epTTENreH Kypamiap ilrHAe eH KOJailibl
MEXaHUKAIBIK CcUMmaTTamanapiasl kepcerri. JKammel anranjga, ansiaran  Hotikenep [1TJIA-TIBC
KOMIO3HUTTIK TaJIIBIKTAPBIHBIH COPBUIATBIH XUPYPTHSIBIK TIriC MaTepHaliiapbl PETiHAEe NepCHeKTHBAIIBI
KaHAUIATTAP CKEHIH JQJICIICH .

Tyiiinai ce3jep: MOMMIAKTHA, MOJMBUHII CHHPTi, XUPYPTHSUIBIK TIriC MaTepHajbl, OUOBIIBIPANTHIH,
KOMITO3UTTIK TAJIIIbIK, XHPYPTrUSUIBIK TATIIBIKTAD

Paxmemynnaesa Paiixan Kynvimoemosna XUMUSL 2bLILIMOAPBIHBIH KAHOUMANbl
beiioum Jlaynem MA2UCmpaHm

Konoacoaes Anmam Mazsucmpanm

Tycynkanuee Epcin Aduemosuu MEXHUKA 2blAbIMOAPbIHbIY, KAHOUMAMmbl
Toxmaobaesa Acenv Kvipzvizoaeena XUMUSL EbLTIMOAPBIHBIY KAHOUMAMbl
Kaiinapoaesa Kanua Hypoexosna mazucmp

TMOJYYEHUE BUOPA3JIATAEMBIX XUPYPTUYECKUX HUTEA HA OCHOBE
MNOJIMJIAKTHIA

P.K. Paxmemynnaesa', /. Beiioum?, A.K. Konoacoaes',E.A. Tycynkanues?,
A.K. Toxmaéaesa™™, JK.H. I(atinap6aesa2

'Kazaxckuii nayuonansuwiii ynusepcumem umenu anv-Dapabu, Anmamot, Kazaxcman
240 «Hncmumym xumuyeckux nayk um. A.5. Bexmyposay, Anmamul, Kazaxcman

AnHoTanus. TpaauuMOHHbBIE XUPYPrHYECKHE LBl HEOOXOAUMO YAAIISATD MOCHIE 3)KUBJICHHUS PaHbl, YTO
BBI3bIBAECT JIONOJHUTENbHYIO Oosib M jauckoMmbopr y mnauueHtoB. Ilommmakrtun (ITJIA) - »to
anudaTHyecKuil TOJIMACTEP, II0JIyYaeMblii M3 BO30OHOBIIIEMBIX PECYPCOB, KOTOPBIH sIBIsIeTCS
OHMOCOBMECTHMBIM U OHOpa3IaracMbIM; OIHAKO €r0 OTHOCHUTENIBHO BBICOKAS JKECTKOCTH MOXET
OrpaHUYUBaTL €ro IpPHUMEHEHHEe B XHUPypruu. Llenblo HaHHOrO HcclieoBaHUs OBbUIO pa3paboTaTh
OuopasnaraeMble XUpyprudeckre mssl Ha ocHoBe I1JIA u momuBurmIOBOrO ciupta (IIBC) 1 n3yunts ux
(bHU3UKO-XMMHUUECKHE, MEXaHW4eCKue CBOWCTBa M Onopasznaraemoctb. [l cHmkeHus sxectkoctu I1IA,
TIUTA cmemmBanu ¢ TIBC mis oOpa3oBaHHs KOMIIO3MTHBIX BOJIOKOH. BOJIOKHA monyvanu W3 cMecei
MOJMMEPOB C  HCIOJIB30BAHUEM  YIBTPAa3BYKOBOW OOpabOTKM A YJIy4IIEHHsS CMELIMBaHUS.
OHOPOJHOCTE CMeCeH OLEHHBAIM C IOMOIIBIO  YIbTPAapHOIETOBO-BUAUMONH  CIIEKTPOCKOIUH,
XUMHYECKYIO CTPYKTYPY aHAIU3HPOBAIM C IOMOILBIO MH(MPAKPACHOH CIEKTPOCKONHUH, & MOP(HOIOTHIO
ITOBEPXHOCTH HCCIIEIOBAIM C IIOMOINBI0 CKAaHUPYIOIIEH 3JIeKTpoHHOH Mukpockormu (COM). COM
BBISIBUJIA M3MCHEHHSI MOP(OIOTUH ITOBEPXHOCTH M IOCTEIICHHYIO JETPajalliio BOJOKOH B TeUcHHE 16
HeJleNb, YTO TAKXKE MOJTBEPIKAACTCS M3MEPEHUSIMH IOTEPH Macchl B moyBe. MexaHHYecKue CBOMCTBa
OIPENeAINCh B COOTBETCTBHU co craHgaproM ASTM D2256. Bxmouenme IIBC yBemmumio
PacTsDKMMOCTB M 9JIACTHYHOCTH BOJIOKOH, a komno3suiwms [1IJTA— TIBC (20:80 mac.%) nokasana Haubosnee
OJIaronpusATHBIE MEXaHHYECKHE XapaKTEPHCTHKU CPEAN MCCIIeIOBAHHBIX COCTABOB. B 1enom, pesyibrarst
CBHUJIETENILCTBYIOT O TOM, 4TO KommnosutHble BosiokHa [IJIA-TIBC sBnsitoTcst mNepcreKTHBHBIMU
KaHJMJaTaMH ISl PACCachIBAIOLIMXCS XUPYPIrHYECKHX IIOBHBIX MaTEPHAJIOB.

KioueBsble cjioBa: TIOJIUJTIAKTHU T, TTOJTUBHHUIIOBBIN CIINpT, XI/IpypI‘I/I‘IGCKI/Iﬁ IIOBHBINA marepuali,
6H0pa3naraeMLH71, KOMIIO3UTHOC BOJIOKHO, XUPYPTUICCKHUE BOJIOKHA

Paxmemynnaesa Paiixan Kynvimoemosua KaHOUOAm XUMUYECKUX HAYK
Beiioum /laynem Mazucmpanm

HKonoacoaes Anmam Mazucmpanm

Tycynkanuee Epcin Aduemosuu KAHOUOAm MexHU4ecKux Hayx
Toxkmabaesa Acenv Kvipzvizoaeena KAHOUOAM XUMUYECKUX HAVK
Kaiinapoaesa Kanua Hypoexosnua mazucmp.
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