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INTRODUCTION

ABSTRACT

Surgical sutures are the most well-known surgical biomaterial device for ligating blood
vessels. The primary goal of wound closure is to align wound margins to provide a
closed and stable environment. Sutures with lesser tensile strength are susceptible to
break throughout the healing process due to edema. To evaluate the tensile strength of
absorbable and nonabsorbable suture materials after immersion in fruit juices. In this
in vitro study, eight samples of commercially available sutures such as black silk and vicryl
were divided into two groups: sample -1 were immersed in grape juice and sample -2
were immersed in lemon juice for 1 week. Universal testing machine INSTRON E300 UTM
was used to test the tensile strength of various suture materials. The data are statistically
analyzed using an independent ¢-test. The P < 0.05 was considered to be statistically
significant. The mean of vicryl suture after immersion in grape and lemon juice was
found to be 34.445 and 43.39; the mean value of black silk after immersion in grape and
lemon juice was found to be 36.95 and 33.1. The tensile strength of black silk was slightly
lower than the vicryl. Independent sample ¢-test showed that P = 0.561 (>0.05) which is
statistically insignificant. Vicryl suture tested to have the highest tensile strength along
with excellent knot holding capacity than black silk suture after immersion in fruit juices.
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together. Wound closure minimizes open spaces, evenly
distributes tension along deep suture lines, and maintains

A suture material is a biomaterial device, that can be synthetic ~ tensile strength across the wound.”! An ideal suture should
or natural, thatis used to ligate blood vessels and attach tissues ~ be easy to apply, have little tissue response, do not support
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pathogen activity, have high tensile strength, be easy to
disinfect, create no adverse response, have no lethal effects,
and be absorbed once the function has been achieved.
Meanwhile, the suture material must be dispersible in body
fluids.™ It is not likely to create or increase complications in
the wound closure line, such as infection, wound dehiscence,
and sinus formation.! Suture material weakness may lead
to premature suture breakage, resulting in poor surgical flap
adaptation and secondary intention tissue healing.
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In previous research, tensile strength of sutures materials
on beverages, hyaluronic acid, artificial saliva versus saline
solution, Chlorhexidine and Listerine, human pancreatic
juice and bile, ringer’s solution were assessed. Kakoei
et al. performed an in vivo study in which saliva was used
to test the tissue response of 4 suture materials and it
was found that saliva contains an abundance of bacterial
species that can infiltrate through the suture material and
obstruct tissue healing, which is a compelling reason to
test tensile strength with a moist oral cavity.” In sterile
neutral and Escherichia coli-inoculated urine, polyglyconate
and polydioxanone suture material had superior tensile
strengths property.©!

Among surgeons, there is no general agreement, and each
has his as well as her own choices. Other than scientific
facts, training, experience, economic reasons, and personal
preferences have also affected suture selection.”) Suturing
in the mouth is usually only needed for a short time. The
kinds of tissues implicated, the presence of saliva on a
constant basis, high tissue microcirculation, speaking
or swallowing movements are some of the reasons that
distinguish suturing in dentistry from suturing in other
body areas.!' It is critical to understand which suture
material is most able to tolerate a wide range of adverse
environments while retaining its fundamental properties.
Our research and knowledge have resulted in high-quality
publications from our team. !

Therefore, this present study aims at evaluating the tensile
strength of surgical absorbable and nonabsorbable suture
materials after immersion in fruit juices.

MATERIALS AND METHODS

Collection of suture material

In this in vitro study, we selected two distinct types
of suture materials namely absorbable (vicryl) and
non-absorbable (silk) with a uniform gauge of 3.0. Four
samples of each suture type were kept for the study
group and one specimen for the control group. The
suture samples were all measured at the same length of
21 cm [Figure 1].

Postimmersion in fresh juices

The selected suture samples from each group were
immersed in two borosilicate containers with grape and
lemon juices [Figure 2]. These immersion procedures were
carried out for 2 times a day within 10 min. After 1 week
of immersion, the sutures were tied with a surgeon knot
followed by two square knots around two metal hooks
affixed to the universal testing machine’s opposite arms
with a predetermined distance of 18 cm between the hooks.

Determination of tensile strength

After 1 week of observation, the tensile strength of suture
was determined using an INSTRON E300 UTM Universal
Testing Machine with a cross-head speed of 1.0 mm/min and
a computer for digital output. The highest force produced
to the suture sample in Newtons prior to failure was then
measured as Tensile strength (breaking strength) [Figure 3].

Statistical analysis
The results were statistically analyzed by the independent
t-test. The P <0.05 was considered to be statistically significant.

RESULTS

The results obtained are recorded and the tensile strength of
vicryl and silk suture material after post immersion in lemon
and grape juice is shown in Tables 1 and 2. The mean of
maximum force was found to be 191.628 N and the mean
of tensile strength was found to be 126.121 psi. The mean
of vicryl suture material after post immersion in grape and

Table 1: The tensile strength of different suture
material after immersion in fresh juices

Suture material Grape juice Lemon juice
Vicryl 34.445 43.39
Silk 36.95 33.1

Table 2: Significance among the suture material

Suture material Mean SD Significance
Vieryl 22.4 8.31 0.561
Silk 18.76 13.61

Independent sample t-test is used. P<0.05 is significant. SD: Standard deviation

E ¢

Figure 1: Collection of commercially available suture material in dentistry (black silk and vicryl)

“II Journal of Advanced Pharmaceutical Technology & Research | Volume 13 | Supplement 1 | November 2022 [N s109|



Anushya, et al.: Tensile strength of suture material after immersion in fruit juices

Figure 2: Immersion of suture material in grape and lemon juice

lemon juice was found to be 34.445 and 43.39 and the mean
value of black silk suture material after post immersion in
grape and lemon juice was found to be 36.95 and 33.1. The
tensile strength of black silk was slightly lower than the
vicryl. Independent sample f-test showed that the P value
was 0.561 (>0.05) which is statistically insignificant.

DISCUSSION

In this present study, we selected vicryl and black silk
suture material to evaluate their tensile strength due to their
flexibility as well as popularity in oral and maxillofacial
surgeries. To discourage knot untying if using synthetic
absorbable sutures, the surgeon’s knot is advised.?*!
Therefore, all the samples were tied with the surgeon’s
knot, and any loosening or untangling was investigated. In
our study, suture materials were immersed in fresh juices
such as grape and lemon. These immersion procedures were
conducted 2 times a day with a duration of 10 min. The
immersion period was short due to spoilage of fresh juice
and not storable. In previous studies, sutures were exposed
to minimal environmental influences such as beverages,
hyaluronic acid, artificial saliva versus saline solution,
Chlorhexidine and Listerine, human pancreatic juice and
bile that had an impact on their physical and mechanical
characteristics.””? When suture materials come into contact
with saliva or other bodily fluids, their physical and
functional characteristics may change. Because of the tension
caused by edema and tissue tension, low-tensile-strength
suture materials are more likely to break during the healing
process.®! As a result, the selection of best suture materials
is important for proper wound healing.

In the present findings, the absorbable vicryl suture material
shows significantly increased tensile strength in grape
and lemon juices compared to nonabsorbable black silk
suture material. Similar to our study, Pons-Vicente ef al.
determined the structural characteristics of silk versus
polyester and noticed that silk suture material accumulated
more plaque than polyester suture material, causing

Figure 3: Estimation of tensile strength of black silk and vicryl suture
material using INSTRON E3000 UTM Universal testing machine

patients discomfort. Therefore, polyester suture is not the
best suture material in situations where there was a lot of
tissue response and tensile strength degradation.®! Another
study reported that silk suture exhibited a greater loss in
tensile strength related to initial values of 3% intragastric,
0% intra intestinal, 58% bile, and 24% intravesical. The use
of silk was recommended in gastric and intestinal surgery
as well as wound healing capacity remaining after 5 days.""!

In the present study, vicryl sutures had the greatest tensile
strength as well as excellent knot holding capacity. In
contrast to the present finding, vicryl sutures had the
highest tensile strength, but this property quickly declined
with time.’"! Another study by Ferguson ef al. found that
vicryl soaked in saliva has lower tensile strength than
saline or milk. They supported this assertion by claiming
that saliva appears to hasten suture deterioration, resulting
in a reduction in tensile strength.F? In contrast to present
findings, vicryl sutures preserved the greatest tensile
strength in a therapeutic pH ranges from 5.25 to 10.09 as
well as exhibited a greater reduction of tensile strength in
both acidic and alkaline medium than Dexon sutures.™!

The limitations of this study were low sample size and
short time frame kept to test the tensile strength of various
suture materials. Since it is an in vitro study, it may or may
not be completely applicable to the clinical situation due to
the potential consequences of comorbidities such as eating
habits, malnutrition, chemotherapeutic agents as well as
glucocorticoid steroids, alcohol abuse, tobacco smoking,
and compromised oral hygiene, all of which may affect the
prevailing physiological infirmity. This in vitro study will
aid oral surgeons in selecting the best suture materials for
their procedures.

CONCLUSION

In the present study, vicryl suture material tested to have the
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highest tensile strength along with excellent knot holding
capacity than black-silk suture materials after immersion in
fruit juices (grape and lemon juices). Hence, vicryl suture
material VICRYL® (polyglactin 910) can be preferred for
the periodontal surgeries due to its retention properties for
longer periods compared to black silk as it has less tensile
strength.
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