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Abstract: Post extraction bleeding is one of the most common in oral surgery procedures. It has been attributed to various factors that 

can be broadly classified as local and systemic factors.One of themanagement bleeding complications is non-surgical interventions 

included haemostatic agents application. Silver nanoparticle has been has been widely used in medicine, for example as a burn dressing, 

contraceptives, layers of surgical instruments and basic ingredients of bone prostheses and as anti-microbes. This study aims to analyze 

the effect of Silver Nanoparticle (SNP) on the hemostasis process after tooth extraction of Sprague dawley rats as test animals. This 

study was a pure experimental study conducted on 27 animals of Sprague dawley rats after tooth extraction, which was divided into 

three groups of equal size. The first group was the control group, the second group was the treatment group that applied 250 ppm SNP 

gel, and the third group was the group that applied 500 ppm SNP gel. Tooth extraction and application of test materials on animal tooth 

sockets are carried out in anesthetized animals. After 5 minutes of application of the test material, the animal was euthanasized and 

necropted to take socket tissue samples for histopathological preparations and stained with Hematoxylin-Eosin. Assessment of the 

effectiveness of the test material was carried out based on assessment of fibrin density on histopathological preparations The results 

showed the effect of SNP on the hemostasis process seen from fibrin density. This was demonstrated in the non-parametric Kruskal 

Wallis statistical test with Mann Whitney further test, fibrin density in 500 ppm SNP gel administration group described significant 

results. The conclusion of this study is that SNP gel can increase fibrin density after tooth extraction in Sprague dawley rats. 
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1. Introduction 
 

The use of silver in the field of dentistry has been developed 

since the early 18th century as a filler material better known 

as amalgam, which is still used till today. Research 

conducted by Martinez et al in 2014 found that Titanium 

abutments implants coated with silver nanoparticles (NPS) 

can reduce bone loss in cases of periimplantitis. NPS as an 

abutments coating material can control the development and 

progression of periimplantitis.
1
 

 

Bleeding is a common problem that must be faced by 

surgeons from various surgical specialities. Although the 

human body has a natural ability to stop bleeding at the site 

of the wound and is also able to keep the blood liquid in the 

blood vessels, which is known as the hemostasis process, but 

bleeding complications can occur. In the field of specialist 

oral surgery, bleeding complications that are often found 

everyday are after tooth extraction. Complications of dental 

extraction measures are divided into two, namely 

complicationduring dental extraction and complications after 

tooth extraction.
2
 Bleeding complications after tooth 

extraction can be caused by local or systemic factors. 

Several techniques for controlling bleeding have been 

developed for various types of surgery. The principles of the 

management of bleeding after tooth extraction because of 

local factors are by doing a good emphasis or suturing, and 

if necessary with the administration of hemostatic agent 

drugs both locally and systemically.
2,3 

 

Nano technology was one oftechnology  has been developed 

lately. NPS already used in medical, for example as a 

dressing in burns, contraception tools, as a coating material  

on a surgical tools and as a based on bone prostetic
.4,5 

 

2. Methods  
 

Nano particle silver using product from Sigma-Aldrich
®

 

silver nanopowder and carried out at the Materials 

Engineering Laboratory, Bandung Technology Institute to 

dissolved to be 250 ppm and 500 ppm gel, where bacterial 

tests were previously carried out. 
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Figure 1: A. NPS from Sigma-Aldrich

®
 silver nanopowder 

 B. Sprague dawley mice as experimental animals 

 

A total of 27 SpragueDawley rats were divided into 3 

groups with each group consisting of 3 rats. Group I is a 

control group without treatment. Group II was treated with 

topical NPS gel with a concentration of 250 ppm. Group 

III was treated with topical NPS gel with a concentration 

of 500 ppm. All experimental animals were taken with 

anesthesia using 10% Ketamine hydrochloride at a dose of 

45 mg / kg body weight, and 2% xylazine at 0.35 mg / kg 

body weight, intramuscularly on the abdominal muscles. 

Then the tooth the maxillary central incisors was 

extractedin each group, after tooth extraction apply the 

NPS 250 ppm at group II and 500 ppm at group III. S. 

dawleyrats group I, II and III then necropsizing in the 

5
th

minute, after that take the socket tissue and soak it in 

Buffered Neutral Formalin (BNF) 10% for 3 days. 

Furthermore, decalcification was carried out in 10% nitric 

acid solution for 72 hours. The next step is to cut off the 

tissue, followed by the process of making a 

histopathological preparations, and stained it with 

Hematoxylin-Eosin staining.Next is an assessment of the 

fibrin density with a microscope.Assessment of fibrin 

density using a modified method from Greenhalgh's 

histological scoring system, where these parameters use a 

score of 0-3 to assess fibrin density, with the following 

scoring criteria:Score 0: there is no fibrin density in the 

socket,Score 1: if the fibrin density is small (less than 25% 

of the entire socket area), Score 2: if fibrin density is 

moderate (26-50% of all socket areas), Score 3: if the 

fibrin density is large (more than 51% of the entire socket 

area). 

 

To test the hypothesis, a statistical test used comparison test 

with non-parametric Kruskal Wallis with Mann Whitney test 

 

3. Results  

 
Microscopic observation of fibrin density using a binocular 

light microscope and photographed with an MD 250® 

digital eyepiece camera. Microscopic observations found 

blood clots and fibrin threads in the tooth socket. Fibrin 

yarns appear in the form of fine fibers that bind to each other 

and are pink in color, which is fused with clots of 

erythrocytes and platelets (Figure 2). In Figure 3 shown the 

fibrin threads of the control group (which were not treated). 

Figure 4 shown the fibrin density in the treatment group with 

NPS application of 250 ppm, and Figure 5 shown a 

histology description of the treatment group of 500 ppm 

NPS application. 

 

 
Figure 2: Histology of yarn density. Erythrocyte clots, 

platelets (green arrows) and fibrin threads (black arrows). 

Hematoxylin-Eosin staining. 40X magnification 

 
Figure 3: Histology of yarn density control group. 

Erythrocyte clots, platelets (green arrows) and fibrin threads 

(black arrows) appear to fill in the apical portion of the 

socket. Hematoxylin-Eosin staining. 4X magnification. 

 
Figure 4: Histology of fibrin density of NPS group is 250 

ppm. Erythrocytes, many platelets trapped in fibrin (green 

arrows) and fibrin threads (black arrows). Hematoxylin-

Eosin staining, 10X magnification. 
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Figure 5: Histology of fibrin density in NPS500 ppm group. 

Fibrin thread (black arrow) appears between clumps of 

erythrocytes and platelets (green arrows). Hematoxylin-

Eosin staining, 10X magnification.. 

 

The table 1 explains fibrin density after tooth extraction after 

being treated. Fibrin density in the control group had an 

average of 1.2 ± 0.4 with a minimum value of 1.0 and a 

maximum of 2.0. Fibrin density in the group given 250 ppm 

NPS had an average value of 1.3 ± 0.5 with a minimum 

value of 1.0 and a maximum value of 2.0. Fibrin density in 

the group given 500 ppm NPS had an average value of 2.6 ± 

0.5 with a minimum value of 2.0 and a maximum value of 

3.0. 

 

Table 1:  Average Fibrin Density of S. dawley rat tooth 

sockets Fibrin Density Group 

Group 
Fibrin Density 

Mean St.Deviation Minimum Maximum 

Control 1.2 0.4 1.0 2.0 

NS 250 ppm 1.3 0.5 1.0 2.0 

NS 500 ppm 2.6 0.5 2.0 3.0 

 

The results of the Kruskal Wallis test obtained a p-value of 

0,000 (p <0.05) which means that there is a significant 

difference in the average fibrin density between groups 

using 250 ppm SNP and 500 ppm NPS. 

 

Table 2: Kruskal Wallis Test Results of Fibrin Density 
 Fibrin Density 

Chi-Square 16,887 

Df 2 

Asymp. Sig. .000 

 

After doing the Kruskal Wallis test then proceed with further 

tests to find out which treatment group has significant 

differences. Post hoc test uses the Mann Whitney test as 

follows. 

 

Table 3: Mann Whitney Advanced Test Results 

Group Mean 
Std. 

Deviation 
p value* 

 

Kontrol 1.22 0.44 0.609 ≠ significantly  

different  Nano Silver 250 ppm 1.33 0.50   

Kontrol 1.22 0.44 0.000 Significantly 

 different Nano Silver 500 ppm 2.67 0.50   

Nano Silver 250 ppm 1.33 0.50 0.001 significantly  

different Nano Silver 500 ppm 2.67 0.50   

 

Based on the results of Mann Whitney's advanced test, some 

conclusions can be explained, fibrin density in the control 

group was significantly different from the NPS group fibrin 

density of 500 ppm (p <0.05) but not significantly different 

from the fibrin density using 250 ppm NPS (p> 0.05) Fibrin 

density in the group using 250 ppm NPS was significantly 

different from fibrin density using 500 ppm NPS (p <0.05). 

 

4. Discussion 
 

The coagulation cascade consists of intrinsic and extrinsic 

components. The action of the extrinsic and intrinsic 

pathways produces thrombin, which in turn converts 

fibrinogen to fibrin. Fibrin is in the form of long fibers that 

are insoluble so that they will stick to the platelet collection 

to form structures such as nets. Fibrin fiber is sticky so it 

will collect platelets, red blood cells and passing white blood 

cells. After the wound is closed properly, a signal will be 

given which makes the blood clotting process stop. The 

process of platelets working in forming a wound blockage 

consists of several stages. The first stage is platelet adhesion, 

which is the attachment between platelets with endothelial 

tissue and injured tissue so that the wound is closed in the 

blood vessels. This attachment process will make the 

interaction between the surface of the platelets with the 

injured tissue increase the platelet adhesion and call other 

coagulation factors. The second stage is platelet aggregation, 

which is the ability of platelets to attach to each other to 

form blockages, platelets attached to injured tissue during 

the adhesion process will make other platelets attached to it 

so that the blockage closes the wound. But the formation of 

this blockage should not be excessive, because it will be 

dangerous and cause blockage of all blood vessels. The third 

stage is the release of platelets, which is the reaction to form 

a stable platelet coagulation. This process is triggered by the 

release of platelet granule contents, including ADP, 

collagen, epinephrine, etc., this release makes platelets 

change from disk to round shape. The last stage is platelet 

fusion, platelet fusion is a combined platelet reaction that is 

irreversible, this process is triggered due to high levels of 

ADP and other components that come out due to release 

reactions. The composition of fibrin will strengthen the new 

tissue formed in the wound area, and this platelet fusion is 

irreversible (cannot be returned).
6
 

 

In the present study Based on the results of the advanced 

Mann Whitney test on the results of fibrin density, the fibrin 

density of the control group was significantly different from 

the 500 ppm NPS group (p <0.05), but not significantly 

different from the 250 ppm SNP group (p> 0.05). Fibrin 

density in the 250 ppm NPS group was significantly 

different from the 500 ppm NPS group. This was in 

accordance with the literature submitted. Jun et al (2011) 

demonstrated that NPS induces procoagulant activation by 

increasing intracellular calcium and increasing platelet 

aggregation.
7
The use of silver nanoparticles with levels of 

25 micrograms / ml by Laloy et al. (2014) did not affect 

platelet aggregation, while a concentration of 50 micrograms 

/ ml showed an increase in platelet adhesion and a 

procoagulant effect.
8
The other study from Choi et al (2011) 

demonstrated that aqueous nanoparticle preparations 

released significantly more silver ions than micronsized 

particles, which correlated with increased hemolysis. 

Although significant size changes occurred to the silver 

particles due to interaction with media components, the 
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higher level of in vitro hemolysis observed with 

nanoparticles compared with micron-sized particles may be 

related to their greater surface area, increased silver ion 

release, and direct interaction with Red Blood Cells.
9
 

 

5. Conclusion 
 

As a result of the study we found 500 ppmNPS gel 

administration can increase fibrin density in hemostasis after 

tooth extraction in Sprague dawleyrats, NPS Gel could be 

considered as an hemostatic agent due to the post extraction 

bleeding therapy. 

 

6. Acknowledgement 
 

The authors declare they have no competing financial 

support. 

 

References  
 

[1] Martinez A., Guitián F., Píriz RL.,. Bartolomé JF, Cabal 

B, Tejeda LE., Torrecillas R.,. Moyabone JS. Loss At 

Implant With Titanium Abutments Coated By Soda Lime 

Glass Containing Silver Nano Partikel : A Histological 

Study In The Dog. PLoS One Journal. 2014. Jan 22;9(1) 

[2] Fragiscos FD. Perioperative and Post-operative 

Complication, Dalam Fragiscos, FD ” Oral Surgery”, 

P:74,181-188. 1stEd. Berlin : Elsevier. 2007. 

[3] Sumanth KN, Prashanti E, Aggarwal H, Kumar P, Kiran 

K.K.S. Interventions for managing post-extraction 

bleeding (Protocol). The Cochrane Collaboration. John 

Wiley & Sons, Ltd. 2015. 

[4] Zhang, Z., Yang, M., Huang, M., Hu, Y. and Xie, J. 

Study on Germicidal Efficacy and Toxicity of Compound 

Disinfectant Gel of Nanometer Silver and 

Chlorhexidineacelate. Chinese Journal of Health 

Laboratory Technology, V 17. 2007. 1403-1406. 

[5] Cohen, M.S., Stern, J.M., Vanni, A.J., Kelley, R.S., 

Baumgart, E., Field, D., Libertino, J.A. and 

Summerhayes, I.C.. In Vitro Analysis of a 

Nanocrystalline Silver-Coated Surgical Mesh. Surgical 

Infections, V.8.2007.P 397-403 

[6] Leftkowitz JB. Coagulation pathway and physiology. 

Dalam: Kotte-Marchant K,. An algorithmic approach to 

hemostasis testing. Washington: College of American 

Pathologists Press.2008. 

[7] Jun EA., Lim KM., Kim K., Bae ON., Noh JY, Chung 

KH., Chung JH. Silver Nanoparticles Enhance Thrombus 

Formation Through Increased Platelet Aggregation And 

Procoagulant Activity. Nanotoxicology; 5(2). 2011. P 

157–167 

[8] Laloy J., et al.. Impact of silver nanoparticles on 

Hemolysis, Platelet Function and Coagulation.. 

Nanobiomedicine. 2014 

[9] Choi J., Reipa V., Hitchins VM.,Goering PL., and 

Malinauskas RA. Physicochemical Characterization and 

In Vitro Hemolysis Evaluation ofSilver Nanoparticles. 

Toxicological Sciences 123(1), 2011. P 133–143. 

Paper ID: 23101802 DOI: 10.21275/23101802 116 

www.ijsr.net
http://creativecommons.org/licenses/by/4.0/



