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Abstract

Aim: Evaluating the effect of chitosan on hemostasis has taken a plethora of outcomes in the current dental medicine lit-

erature. Nonetheless, this split-mouth randomized controlled trial comes to investigate the correlation between two groups

- patients on antiplatelet therapy, aspirin - in terms of bleeding time, as the only variable.
Materials and Methods: 40 patients were included in this study, who had two opposite extraction sockets on opposite sides
of the jaws. They were divided into the control and experimental groups; they both received gauze dental dressing for the

former group and chitosan for the latter. Hemostasis was measured via a new method that has not been utilized before in the
literature. The bleeding event was recorded and data were analyzed using SPSS and MS Excel.

Results: It has been found that a low correlative coefficient value, plummeting to only 0.136, existed for the 80-tooth samples
in both the control and experimental groups. This has been ascribed to the nature of the hemostatic mechanism of chitosan,

as a renowned marine biopolymer in dental practices.

Conclusion: INR values seemed unlikely to support the existent claims on chitosan effect, leaving a venue to interrogate the

explanation that validates the electric aggregation link between chitosan and red blood cells to reach the hemostasis event.

Clinical Significance: Measuring the bleeding time, besides, was done in an unconventional process to monitor the bleeding

intervals. Further research is suggested to evaluate this present study, taking into account the surrounding factors that interfere
in the chitosan-enhanced hemostasis process, being thermal or mechanical.
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Introduction

Tooth loss is considered the widest problem amongst health is-
sues; likewise, exodontia cases have been witnessed as the most
pervasive procedure in clinical settings [1]. Nonetheless, tooth ex-
traction in both of its types, simple and surgical, is surrounded by
a plethora of dangers, such as bleeding, hematoma and infection
[2]. Building on the aforementioned statement, it is prerogative at
this stage to address the issue that lessens the adverse effects of
these three factors, hemostasis.

Post-extraction bleeding is seen as a prime hindrance in the con-
text of maxillofacial surgeries; further, any modification of anti-
platelet medication has been found to lead to excessive proneness
to cardio infarction and cerebral clotting. Therefore, it is wise to
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avoid changing those drugs whenever possible [3], as bleeding
must be held at a focal point of consideration when coagulation
is seen at critical levels. Hemostasis, thus, comes to the facade of
solutions.

Hemostasis agents vary depending on cost, effectiveness and suit-
ability. The hemostatic agent, to be optimal, must meet the follow-
ing criteria; it should be safe, tolerable to be applied, suppressing
to microorganisms, sterilized to be utilized for one before being
disposed of [4]. On the contrary, aspirin has prominent propet-
ties to exacerbate the hostile setting against any hemostatic agent.
Actually, anticoagulants are recognized to host such underpin-
nings on the mechanism of hemostatic agents where severe post-
extraction bleeding is difficult to be stopped by regular gauze [5].
Recently, some marine crustacean products have been theorized
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to possess properties represented by biocompatibility and bacte-
ria-resistant features. Therefore, the rationale behind this study
has been to evaluate the effectiveness of one of the mostly uti-
lized agents to contribute to clotting the bleeding resultant from
exodontia, chitosan. Chitosan was first explored by Dr. Rouget
after treating the chitin with the soluble potassium hydroxide.
Chitosan is manufacture via dry-iced chitin, which is derived from
the prawn’s shell [6, 7]. To decide on the best hemostatic agent for
those on antiplatelet therapy, an urgent need is seen to consider
chitosan as it is cheap to obtain, abundant in nature, biodegrad-
able, non-toxic and antimicrobial.

On top of all its properties, chitosan is extensively used via the
military sector in the United States due to its proven advantages as
a premium hemostatic agent [6]. It, moreover, possesses a highly
positive electrical charge that prompts the surrounding cells to
coagulate in a specific point of application. In this regards, it is
imperative to recite the main four phases of any wound healing.
The first one is hemostasis, seconded by inflammation. The third
stage is proliferation of the tissue, and finally comes remodeling,
Some studies have elaborated the important properties of chi-
tosan in scaffolding each of these stages |8]. This can be explained
throughout the fact the certain cells responsible for wound heal-
ing is directly influenced via the chitosan mechanism. Addition-
ally, wound sites ate highly rich with collagen after the application
of chitosan; this is represented by the thick availability of white
blood cells in these sites [9].

Materials and Methods
Study Design

This is a randomized controlled trial (RCT) following the split-
mouth model; it is also double-blinded for two reasons. First, the
second clinician who recorded the clotting times was not knowl-
edgeable of the type of dressing applied to the extraction sockets
in each patient, be it chitosan or normal gauze. Second, the pa-
tient was not informed about which side of the mandible/maxilla
included which dressing to avoid any bias regarding reaching the
clotting stage with the help of biting; this criterion per se was not
found in any of the articles used to cover our topic beforehand, to
the humble knowledge of this paper and its researchers. Nonethe-
less, the RCT included two groups, the experimental and the con-
trol ones. The experimental group — half of the extraction sockets
in all patients - admitted the chitosan as the hemostatic medium,
where the second group received only normal gauze dressing. The
side receiving chitosan was selected randomly via tossing a coin to
choose which side to admit the chitosan; henceforth, each patient
receive two type of dressing after extraction: chitosan and normal
gauze.

The study included 40 patients whose extraction sockets were dis-
tributed evenly (40 against 40) and randomly onto the two study
groups; their names are referred to in the form of numbers to
meet the requirements of the Ethics and Manners Committee.
Each patient has one extraction socket on both the right and left
sides of the jaws, so these sockets were opposite each other to
apply the chitosan dressing on one and the normal gauze on the
other. Those patients were admitted at the Oral and Maxillofacial
Surgery Hospital at the Faculty of Dental Medicine, Damascus
University; their ages range 40-70 years. Besides, a written con-
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sent was obtained from each patient to enroll in this study, and a
study registration permit was obtained from the Ethics and Man-
ners Committee to initiate the study prior to obtaining the patient
consent.

Inclusion/Exclusion Criteria

The patient who were included in this study fulfilled the following
criteria. Each patient:

* ought to be one on oral antiplatelet therapy,

* had two counterpart teeth one both sides of the dental arches
which needed extraction

* was on good oral hygiene, caring of their teeth

* aged 40 to 70 years

On the other hand, patient exclusion criteria included the follow-
ing. The patient was not admitted to this research if he/she:

* was alcoholic or smoker

* had allergy against marine food

* was on anticoagulants affecting the clotting flow

Materials

Chitosan, manufactured under the trademark Axiostat (Gujarat,
India), was used in the form of a packaged sponge for each pa-
tient. In addition, clinical diagnostic tools were used along with
the anesthesia equipment. Final, the simple extraction tools were
the final of the needed materials.

Treatment Process

Upon acquainting each patient with the form paper designed
for this research, their written consent was obtained along with
their commitment to complete all treatment stages including the
follow-up dates. Moreover, the personal information was taken
for each patient accompanied by their medical and dental history.
Later, each patient was clinically and radiographically diagnosed
to make sure that the case needs extraction.

After this initial stage, laboratory analyses were sought to con-
firm the suitability of each patient to accept the treatment. Those
blood tests included CBC, Bleeding Time, PT, and INR. After
insuring that each patient met the inclusion criteria and was ready
to receive the treatment, each extraction site from the two in each
patient was chosen randomly via flipping a coin (head/tails). Fut-
ther, the patient was not informed of which extraction socket
received which dental dressing,

Anesthesia was utilized via applying lidocaine 2% with adrenaline
1/80000; the periodontium ligaments were cut, and all teeth re-
ceived simple extraction, with the minimal tissue trauma. Then,
both types of dental dressing were applied to the extraction sock-
et in a way that the dressing was levelled with the apex of crus-
tal bone, insuring that the excessive ridges of both of the dental
dressings were cut so that the dressing comes on one surface with
the extraction socket.

Outcome Assessment
The bleeding index was evaluated according to the next route.

First, the hemostasis time was recorded by another dentist who
had no clue regarding the type of dental dressing that had been
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applied. Timing was recorded according to timing intervals
grouped in 30-second segments. The second dentist/clinician
recorded the bleeding time using a stopwatch, deciding on the
clotting time as follows. The two extraction sites were observed
every 30 seconds; if clotting achieved, in the 37" second for ex-
ample - this cannot be determined unless the borders of interval
is reached - the interval was recorded as clotting happened in the
second one. Therefore, clotting in this case was recorded to be
achieved under the borders of 1 min. The second dentist who
recorded the clotting time observed bleeding every 30 seconds;
to the humblest knowledge of this paper and its researchers, this
method has never been employed before; amongst a considerable
number of articles on achieving the clotting time, Azad et al. pos-
tulated the concept [10].

Nevertheless, at the end of each 30-second interval, the blood
extending beyond the extraction socket borders, i.e. to the gingival
ridges, was dried by the second dentist/clinician using stetilized
gauze. When the next interval check comes and clotting has been
achieved, bleeding time is recorded in this very next interval. At
this stage of the research paper, it is vital to mention that bleed-
ing time means the time at which bleeding, extending beyond the
extraction socket, stops [11].

Each patient, later, was given written and spoken instructions as
to exclude worse scenarios resultant from ignorance of preserv-
ing the wound site. This was escorted by confirming attendance
of the follow-up schedule. Still, the patient stayed in the hospital
after extraction for one hour to monitor and evaluate any second-
ary bleeding contraindications [12]; this step per se was traced via
phone calls in none was observed in the hospital but appeared
after the span of one hour.

Seventy-two hours later, the patient was admitted to the follow-up
session, when chitosan is most probably completely biodegrad-
able in the living tissues. This was performed so that remaining
chitosan was removed once traces of excessive remaining were
observed in the socket; the remaining chitosan was treated with
saline, as it is soluble then [13].
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Results

To begin this section, a number of findings must be initially stat-
ed. First, the bleeding time will be interchangeable in meaning
with clotting time. Moreover, the values recorded by the second
clinician about the bleeding time (BT) ranged in the control group
between 8 to 11 minutes. Their counterpart values plummeted
to 0.5 minutes, i.e. 30 seconds, to 2 minutes in the experimental
group, which were subjected to gauze dental dressing. Neverthe-
less, the statistical values are sometimes recorded in the format
of percentages not in the integer values of seconds. For example,
0.16 min will be read to equal approximately 10 seconds.

Moreover, data were analyzed utilizing a number of tests with the
help of the statistical package of IBM, SPSS v26, along with Mi-
crosoft Office Excel 2019. Descriptive data were also obtained for
both of the groups; the most important of which are included on
Table 1. Some predictive statistics for the validity and reliability of
this research are also found on Table 2 to promulgate future prob-
abilities for the coming researchers if the topic is sought to be
repeated by any researcher. Still, there are some findings that have
never been mentioned in the reviewed previous studies; these
findings need to be further investigated by future researchers.

Finally, in this introductory segment of this section, Results, it is
appropriate to mention that the following criteria were applied to
test the results:

1. ANOVA

2. T-Test

3. Probability principles

4. Z-Test (though NOT included on any table, since its p-values
endorses those in the t-Test and ANOVA. To avoid repeating the
values, the z-Test values were intentionally omitted)

BT in the experimental group, as is demonstrated on Table 1,
showed values to score between a half to two minutes with the
help of chitosan application in the post-extraction socket. Fur-
ther, the table per se highlights the number of participants, 40
patients, distributed evenly according to both of gender, 50% for
each.

Table 1. Descriptive statistics of the overall values across the two groups.
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Value Heading Control Group (CG) | Experimental Group (EG)
No. of participants 40 40
Percentage of males-females 50% - 50% 50% - 50%
INR range 1.18-2.42 1.18 -2.42
BT1 range in min:sec 08:00 - 11:00 00:30 - 02:00
BT mean 9.55 1.13
Standard error across sample 0.14 0.08
Skewness 0.148 0.322
Mode of clotting in min:sec 9:30 1:00
Margin of error in BT o = 0.05 0.28 min 0.16 min
Lower critical value of BT 9:16 0:58
Upper critical value of BT 9:50 1:17
! Bleeding Time
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It can be reiterated from Table 1 that the standard error is de-
creased in the EG to yield consistent data; this is easily contrasted
to the 0.14 in the CG where the clotting time claimed more widely
scattered data. A point that deserves focused discussion in the
next section of this article.

Another important finding, which is claimed to be novel in the re-
search on chitosan as a sufficient hemostatic agent, is the lack of
correlation between the clotting times in the CG and their coun-
terpart values in the EG. This is to say, if the patient’s bleeding
time were 10:30 min, for instance, and their BT in the socket that
received chitosan post-extractive dental dressing were 01:00, for
instance, it would not be necessary that a CG patient with 09:00
BT should achieve a clotting time to be 01:00 or less. Henceforth,
the correlative coefficient between the CG and EG is statistically
low, as is displayed on Table 1 and illustrated in Figure 1. The
confidence level at which the data were analyzed is Alpha 0.05, a
= 0.05. This was chosen to come in tandem with other previous
studies.

Nonetheless, another finding that is striking to shed light on is

https://scidoc.org/IJDOS.php

the critical value of BT. The lower critical value will be coded as
cril,, whereas the upper critical value is coded criR that necessar-
ily falls on the furthest point to the right of Gaussian Curve in a
normal hypothetical distribution is plotted used our current data.
This is to say, any future sample - building of the CG current
sample - will probably achieve clotting post-extractive time at the
interval values of cril. = 09:16 and ctriR = 09:50. These two afore-
mentioned times will decrease to meet the EG chitosan-enhanced
hemostasis at ctil. = 00:58 and criR = 01:17. The former dis-
crete values are not but an emphasis of the efficacy of such anti-
bleeding agent; the fact had better be represented in the following
figure to dichotomize the variance endpoints, Figure 2.

On another though, the INR does not seem to play a decisive
factor in studies such as this once, namely RCT undergoing the
split-mouth model. This statement depends on the factor that this
static variable abides in each of the patients; thus, the ensuing BT
values will necessarily connect to the same INR. Nevertheless,
its presences within the range of 1.18-2.42 calls forth additional
concepts to be postulated at in the coming section, Discussion.
The INR values invite more points to be raised regarding patients
on antiplatelet therapy, the aspirin in our case.

Table 2. Analytical statistics of the overall values across the two groups.

Statistic Value
Probability BT to claim 15% in min:sec (CG) 10:27
Probability BT to claim 15% in min:sec (EG) 01:38
ANOVA p-value 3.33181E-63"
ANOVA F:Ferit® 2855:3.96
Correlative Coefficient 0.136
Pooled Variance 0.497
t-Value one tail 1.664
t-Value two tail 1.990
t-Test one tail p-value 1.66591E-63
Lower critical value of BT 9:16
Upper critical value of BT 9:50

* Probability value of any future CG p to equal the current EG p is 3.33181/10%
" F and Fcrit values are exchanged according to the entry order of CG and EG

Figure 1. Correlation of BT values in both of the groups, a low harmony.
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Figure 2. CG-EG BT critical values: standard error | standard deviation | variance.

Figure 3. Split-mouth image illustrating the CG & EG sockets while measuring BT on dental chair.

Discussion

Chitosan as a biopolymer being able to be resorbed within body
tissues has been found in this study to procure a solid ground for
the damaged wound cells to regenerate and grow in a significant
way to help stop bleeding [14]. It helps reduce inflammation after
surgery; however, the inflammation index was ignored in our cur-
rent investigation, whereas it was highlighted by another study on
a sample subgroup [15]. No parameters were detected in our case
to employ such criteria to test chitosan; this inflammation link is
left for the evaluation of future studies.

It is well established that any hematological treatment is seen vital
for those on anticoagulation medicines; the properties of blood
flow call for sufficient remedy. Where it is commenced via aspirin
pre-operatively, it is seconded by chitosan after surgical opening
of the skin to inhibit such flow [16]; however, other haemophilia
contraindications related to thermos-factors of the setting were
controlled within the temperature of the operation room. These
factors may affect BT; this was not monitored by Efeoglu et al.
in their study, while it was here. Moreover, since the bleeding and
thermo-related factors occur within the borders of the oral cav-
ity, any gastrointestinal complication caused by the antiplatelet
medicine is unlikely to shed direct effects of the process of clot-
ting; therefore, this was ignored in our study [17]. The chitosan-
enhanced BT mean is recorded in the EG to be 1.13 min and 9.55
min in the CG that is other side of each split-mouth in our study;
these BTs need further comparison with the 41-patient sample in
the study by Madan et al; their pre-operative BT . equaled 2.86
min.

Recording and photographing the post-operative surgery site has
predominantly been an obsession to the mind of the researchers
in our study. This phenomenon can be negotiable on different
grounds. For instance, Sarkar et al. perceived tracing the exodon-

tic socket to be photographed post-operatively in one day and
three days; confer Figure 2 in Sarkar et al’s study[18]. We found
no need to trace graphically the extraction socket after the pa-
tient leaves the hospital because a host of factors can never be
controlled then which affect the proliferation of wound tissues.
Henceforward, the images were taken within the venue/span of
the direct surgical interference as is illustrated in Figure 3.

Bleeding time does not relate to thermal external factors, on the
first though, in the majority of the contacted references, for in-
stance Jimson et al’s study [19]. Nonetheless, temperature and liq-
uids seem to play a decisive factor in the workability of chitosan.
This is built upon the findings of Liu et al. who theorize that the
natural cross-linker, genipin, is sufficient enough to fix the amino
groups on chitosan [20]. What is more, in other literature studies
on chitosan, absorbable acids like vitamin C are found to help
activate the chitosan taken in the stomach and intestine [21]. In
all, internal and external factors that may interfere in the chitosan
mechanical process are suggested by our study to be monitored
to the maximum limits. Unfortunately, one of the failures that we
unintentionally committed in this humble research is our igno-
rance of recording the thermal external factor at the application
of chitosan on the experimental extraction sites.

Cytokine, regarding wound healing, has been at a focal point
when conducting this investigation. It activates cell proliferation
[22]. Seeking a proper method to enhance such bridging can be at-
tributed to chitosan with the BT in EG not exceeding the borders
of 02:00 min. Future research is invited to instigate a compari-
son between chitosan and other less costly extensively abundant
practices in utilizing the tranexamic acid mouthwash onto those
on antithrombotic medicine. Besides, we call to associate the ap-
plication of chitosan only on patients with high INR levels, unlike
Cafiigral et al. who concluded that moderate levels of INR hin-
dered concluding results on BT [23]. In our case, the INR range
of 1.18-2.42 held optimum value in testing chitosan; prior to such
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generalization, we did contemplate the INR-PT link to be opera-
tional here.

Our patients here take aspirin on regular basis; CG BT does indi-
cate a need to stop the anticoagulant due to excessive blood loss
when extracting the tooth. Being major, the BT is statistically sig-
nificant to consider specifically when it fluctuates between 08:00-
11:00 min, only to contrast the finding of Nooh who did not
postulate over the significance of blood loss post-operatively[24]
opposing Brennan et al. whose study outcome was seconded by
our CG BT [25]. They reiterated the withdrawal elevation to be af-
fecting blood pressure; it can be easily considered hazardous upon
withdrawal of beta-blocker regimens.

Coagulopathy leads to inflammation. This phenomenon was at
its low levels when monitoring the experimental group subjected
to chitosan. To begin, the mechanism of chitosan stems from its
highly-positive charge as a marine compound, which aggregates
the negatively charged blood cells at the locus of operation site
being bleeding [206]; this leads to blood viscosity that in turn con-
tributes to formulating the required clot. Here, it is advisable by
this paper to investigate severer environment against chitosan by
considering enrolling a sample of patients on antiplatelet therapy
taking clopidogrel not aspirin. The former was found to create
harsher environment regarding atrial fibrillation and blood fluid-
ity. Still, the mechanism of chitosan does not yield this beneficial
stage of clotting; chitosan extends to fight bacteria. The compli-
cations against the treated tissues in the EG were observed to
be fewer than the CG; this may be ascribed to the anti-bacterial
properties of chitosan [27]. These properties were further scruti-
nized in vitro, where chitosan was found to increase the inner and
outer membrane permeability, leading to impair of the bacterial
cell membranes.

Oozing was observed in some CG surgical sites post-operatively
in two days, but was not controlled or monitored as other studies.
However, BT was the focal point in our study, which ranged in
the CG between 08:00 to 11:00 min only to oppose Willem et al.
whose anticoagulant-taking patients recorded BT to be fewer than
30 min [28]. This can be ascribed to the abnormal INR levels in
that study. In the background of this present study, there was a
need to utilize bio-compound fully compatible with the connec-
tive tissues and achieving regenerative healing, namely chitosan.
The application of this compound on such a small-scaled sample
allowed us to scrutinize its properties, unlike wide-scaled studies
such as Lu et al. who included 1669 CG extraction sites [29]. Like-
wise, the chitosan healing properties in our study were traced ac-
curately and individually, as recommended earlier in the literature.
We worked on minute detailing of the bleeding time via adopting
measuring steps to record the bleeding event, which has not been
mentioned in the literature of using chitosan as a dental post-
operative hemostatic, utilizing chitosan in its sponge form,; this is
one of the available forms in the market these days.

Depending on our results, it was, furthermore, confirmed that
chitosan yielded low-to-zero periodontal complications. Chitosan
is well known to inhibit the growth of porphyromonas gingivalis and
aggregatibacter actinomycetemcomitans |30]. Chitosan did reduce the
time of hemostasis; it could, actually, be used in extreme cases
when the patient suffers coronary angiography [31], let alone our
normal bleeding cases where the expectation should be high from
its application within the sample’s individuals. Our sample, in it’s
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both the CG and EG was seen as a whole collective outcome
regarding the results. First, it is recommended for the future re-
searchers that Friedman’s Test be employed to compare the BT
values within the group itself, not only across the groups, as is our
case. Second, the application of chitosan prevented, within our
sample, the invasive visits after dental extraction, specifically for
those on antiplatelet medication. In all, the extraction in our cases
for both of the groups took the form of gentle luxation prior to
extracting the teeth. This has been delivered to eradicate, or rather
minimize, the availability of tooth residues that interfere in the
process of tissue regeneration/proliferation, where the marine
product chitosan is procured a clear ground to work as a scaffold
to allow such cell regeneration. However, we cannot recommend
enhancing the mechanism of chitosan with other materials, such
as Dexamethasone, for the reason of the sufficiency of such a
sea-originating biopolymer to fulfill hemostasis alone [32].

On the one hand, chitosan forms a smooth scaffold network, in-
tegrating with the bio-structure in an adequate cross-linking. One
the other hand, haemophilia underpins a persistent pressure in the
world of surgery through its three existing stages: mild, moder-
ate, and severe [33]. During impaired bleeding, chitosan works
on the electrically charged cells as explained eatlier, unlike other
coagulants that stop the blood flow. In lieu of establishing a valid
harmony between the counterpart values of our CG BT and EG
BT, we depended on the basic features of chitosan to gravitate/
aggregate the red blood cells (RBCs) when applied. Therefore,
the values of BT in the CG are statistically inappropriate to af-
fect or relate to their counterparts in the EG in our split-mouth
RCT. However, what lacks in the literature and in our study, also,
is a call for employing the complete blood count (CBC) prior to
initiating a surgical interference upon patient on antiplatelet ther-
apy; we claim that chitosan is best be seen in this context, i.e. its
connectivity to the cell charge not the cell fluidity path in open
dental wounds. The magnitude of bleeding may not formulate
an ongoing obstacle in the way of dentist, where there is a call to
reduce the INR levels in patients to 1.5 [34]. A number of studies
that are proponents of partial discontinuation of anticoagulants
focus mainly on blood flow when bleeding, with the minimal or
non-existent fact of the electrical mechanism of chitosan. It is
worthwhile mentioning that some manage this idea of bleed-
ing via inserting oxidized regenerated cellulose [35] ignoring the
aforementioned mechanism of chitosan.

In the final stage, some statistical findings are suggested to be
discussed. First, the discontinuation of taking aspirin was not a
choice to be supported throughout this present study. The chi-
tosan-enhanced hemostasis values proved considerably more pro-
ficient than what was stated by Fernandez and Lee [36]. When
small wounds are addressed, the formula of chitosan is recom-
mended for hemorrhage; however, the sponge form might prove
more effective to reshape in many forms, so that it fits the post-
extraction socket, leaving the minimal over-fitting edges. Second,
the general acceptable INR values for surgeries are theorized to
range between 2.5 and 3.5 [37]; ours ranged 1.18-2.42, question-
ing the validity of chitosan application at such theorized levels
mentioned by the very previous study. Third, the muco-adhesive
properties of chitosan have been theorized to block the flow of
blood via allowing the blood to interact with its structure, for-
mulating an adequate clot [38]. The electro-aggregation of chi-
tosan is postulated - by this present study - to play a major role
in paving the way to scaffold the cloth, rather than interacting
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with the blood. This may explain the low correlative coefficient
values between the CG and EG in this current study. Nonethe-
less, the mechanical adhesion of chitosan proved effective when
forming a smooth mesh in the EG post-extraction sites. Hav-
ing stated that, the attraction of RBCs can be seen as the key to
achieve satisfactory results when reaching the hemostatic stage.
As aspirin functions throughout inhibiting irreversibly the platelet
function and cyclooxygenase through a selective acetylation of
human COX-1, lasting for the life of the platelet [39], it is unlikely
that the flow of the platelets will be immediately affected. Rather,
the charged build of the cell perhaps plays a decisive role in the
overall effect of this proficient marine product, chitosan. In all,
if surgery is meant to be performed to patients taking antiplate-
let therapy, the anticoagulants are not probably discontinued [40],
inviting more adequate research on chitosan and its surrounding
factors that necessarily interfere in its mechanism. Some thermal
and mechanical factors have been theorized in this section, Dis-
cussion, to affect chitosan application, but more measures - also
mentioned in the venue of this section - need to be considered
for future studies.
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