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Abstract---Background: Nanomaterials are widely explored in
Periodontics, as well as controlled drug release in forms of hollow
spheres, core-shell, nanotubes and other active components. The
present study was conducted to assess wound healing using Nano-
crystalline silver membrane placed following periodontal flap surgery.
Materials & Methods: 60 patients diagnosed with chronic periodontitis
of both genders were divided into 2 groups of 30 each. Group I
received a nano-crystalline silver dressing and group II received non-
eugenol dressing. Flap surgery in each patient was carried out.
Parameters such as wound healing index, microbiological analysis
and vascular endothelial growth factor (VEGF) were recorded at the 7th
and 14th day postoperatively. Results: Patients in group I received a
nano-crystalline silver dressing and in group II, non-eugenol dressing.
Group I had 14 males and 16 females and group II had 12 males and
18 females. The mean healing index on 7t day was 3.75 and 2.28 in
group I and II and 4.12 and 3.14 in in group I and II on 14t day
respectively. The difference was significant (P< 0.05). CFU/ml (X109
pre- operatively and post- operatively was 3.4 and 1.6 and 1.5 and 1.8
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in group I and II respectively. VEGF pre- operatively was 0.021 and
0.023 and post- operatively was 0.032 and 0.024 in group I and II
respectively. The difference was significant (P< 0.05). Conclusion:
Nano-crystalline silver particles as a periodontal dressing with a good
antibacterial effect on the gingival surface promoting early healing
post- operatively.

Keywords---Antibacterial, Nano-crystalline silver particles, gingival
surface.

Introduction

Nanomaterials are widely explored in Periodontics, as well as controlled drug
release in forms of hollow spheres, core-shell, nanotubes and other active
components. Periodontal disease is an inflammatory and infectious. Disease of
gingiva that leads to the breakdown of periodontal tissues. Its severe form results
in loss of alveolar bone with eventual loss of the tooth. The current evidence on
etiopathogenesis suggests that the major risk factors are the bacterial aggression
and the host response influenced by behavioral and systemic risk factor.!

Periodontal dressing is a commonly used dressing placed following various
periodontal surgical procedures including gingivectomies, flap procedures, crown
lengthening, mucogingival procedure, and most commonly after periodontal
regeneration.? These dressings help in holding the flap or graft in place;
protecting, shaping, or molding the newly formed tissue; minimizing the
experience of postoperative pain, infection, and hemorrhage; protecting the
surgical site from trauma from mechanical insults like during eating and
drinking, and also, supporting the mobile teeth during the healing process.3

Silver nanoparticles (NPs) are being increasingly used nowadays as wound
dressings, contraceptive devices, surgical instruments, and bone prostheses.4
There is increasing literature to support that silver NPs can promote wound
healing through anti-inflammatory properties. Furthermore, the levels of pro-
inflammatory markers have been found to be significantly reduced in animals
treated with nAg,> The present study was conducted to assess wound healing
using Nano-crystalline silver membrane placed following periodontal flap surgery.

Materials & Methods

The present study comprised of 60 patients diagnosed with chronic periodontitis
of both genders. The consent was obtained from all enrolled patients. Data such
as name, age, gender etc. was recorded. Patients were divided into 2 groups of 30
each. Group I received a nano-crystalline silver dressing and group II received
non-eugenol dressing. Flap surgery in each patient was carried out. Parameters
such as wound healing index were recorded at the 7t and 14t day
postoperatively. The microbiological analysis and vascular endothelial growth
factor (VEGF) levels were evaluated at baseline and 7th day postoperatively.
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Healing Index (Landry, Turnbull and Howley Healing Index) was recorded as very
poor (2 or more signs present): = 50% of red gingiva, poor: = 50% of red gingiva,
incision margins not epithelialized with exposed connective tissue, good: 25-50%
of red gingiva, incision margins without exposed connective tissue, very good:
25% of red gingiva, incision margins without exposed connective tissue, excellent:
All pink tissue, incision margins without exposed connective tissue, absence of
bleeding on palpation, granulation tissue and suppuration was followed. Data
thus obtained were subjected to statistical analysis. P value < 0.05 was
considered significant.

Results
Table I
Distribution of patients
Groups Group [ Group I
Method nano-crystalline silver non-eugenol dressing
dressing
M:F 14:16 12:18

Table I shows that patients in group I received a nano-crystalline silver dressing
and in group II, non-eugenol dressing. Group I had 14 males and 16 females and
group II had 12 males and 18 females.

Table II
Evaluation of healing index
Groups 7t day 14th day P value
Group [ 3.75 4.12 0.02
Group I 2.28 3.14 0.03

Table II, graph I shows that mean healing index on 7t day was 3.75 and 2.28 in
group I and Il and 4.12 and 3.14 in in group I and II on 14t day respectively. The
difference was significant (P< 0.05).
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Graph I. Evaluation of healing index
Table III
Evaluation of CFU/ml and VEGF
Parameters Variables Group I Group 11 P value
CFU/ml Pre- operatively 3.4 1.6 0.92
(X1069) Post- 1.5 1.8
operatively
VEGF Pre- operatively 0.021 0.023 0.05
Post- 0.032 0.024
operatively

Table III, graph II shows that CFU/ml (X109) pre- operatively and post- operatively
was 3.4 and 1.6 and 1.5 and 1.8 in group I and II respectively. VEGF pre-
operatively was 0.021 and 0.023 and post- operatively was 0.032 and 0.024 in
group I and II respectively. The difference was significant (P< 0.05).
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Discussion

A number of clinical trials have reported plaque accumulation beneath these
dressings, leading to inflammation in the tissues and transient bacteremia. This
encouraged the invention of drug-loaded dressings, which act as a barrier to
microorganisms when applied on a wound, thus stimulating the wound-healing
environment by preventing secondary infections.® Various agents have been
tested such as chlorhexidine digluconate salts, zinc bacitracin, and tetracycline.
Among the different antimicrobial agents, silver has been used widely due to
many benefits, including multilevel antibacterial effect on cells with low systemic
toxicity. It also reduces the chances of developing resistance and is effective
against multidrug-resistant organisms.” Nanoparticles are clusters of atoms in
the size range of 1- 100 nm. Silver nanoparticles have the ability to anchor to the
bacterial cell wall and subsequently penetrate it, thereby causing structural
changes in cell wall affecting its permeability and hence, death of the cell.8 The
antimicrobial efficacy of 0.02mg/gm silver nanoparticles gel against P. gingivalis
is 3.125pg/ml and 6.25pg/ml for A. actinomycetemcomitans making it suitable
option as nano-medicine.® The present study was conducted to assess wound
healing using Nano-crystalline silver membrane placed following periodontal flap

surgery.

We found that patients in group I received a nano-crystalline silver dressing and
in group II, non-eugenol dressing. Group I had 14 males and 16 females and
group II had 12 males and 18 females. Aggarwal et all® found that there was a
significant reduction in CFU/ml post-surgery in test group as compared to pre-
surgery. No evident change was seen between pre-surgery and post-surgery mean
values in the control group. Gram staining revealed that pre-surgery plaque
demonstrated predominant Gram-positive facultative anaerobes with 85.7% in
test group and 80.9% in control group. Gram-negative facultative anaerobes
dominated in post-surgery samples in both the groups (76.1% in test group and
66.6% in control group). There were some cases wherein no growth was seen on
the agar plates, thereby labeled as no growth. The mean levels of VEGF-A were
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comparable in both the groups at baseline (P = 0.92). The post-surgery levels of
VEGF-A showed a highly significant difference between test group (0.0342 ng/nl)
and control group (0.0260 ng/ul). Intragroup evaluation showed a highly
significant increase in the VEGF-A levels at 7th day post-surgery from baseline in
the test group (P = 0.001), while no evident change was seen post-surgery in the
control group (P = 0.52).

We observed that mean healing index on 7t day was 3.75 and 2.28 in group I and
IT and 4.12 and 3.14 in in group I and II on 14th day respectively. Kadam et alll
assessed the efficacy of subgingival local drug delivery of silver nanoparticles in
comparison with tetracycline in chronic periodontitis. They evaluated effect of
silver nanoparticles and tetracycline gel in chronic periodontitis, patients which
were divided in different: Group A: Scaling and root planning (SRP) with sub-
gingival delivery of silver nanoparticles gel, Group B: SRP with sub-gingival
delivery of tetracycline gel and Group C: SRP alone. The other data recorded was
Plaque Index (PI), Gingival Index (GI), Probing Pocket Depth (PPD) and Clinical
Attachment Level (CAL) at baseline (just before placement of gel), 1 month and 3
months of application of gel. Microbiological evaluation (Colony Forming Units,
CFU) were recorded at baseline and after 3 months. The results showed that the
use of silver nanoparticles delivery after SRP was as efficacious as tetracycline
subgingival delivery to treat chronic periodontitis patients. All the clinical as well
as microbiological parameters showed statistically significant difference from
baseline to 3 months in all the groups.

We found that CFU/ml (X109) pre- operatively and post- operatively was 3.4 and
1.6 and 1.5 and 1.8 in group I and II respectively. VEGF pre- operatively was
0.021 and 0.023 and post- operatively was 0.032 and 0.024 in group I and II
respectively. Masurkar SA et al!l? concluded that silver nanoparticles can enhance
quorum quenching activity against Staphylococcus aureus and prevent biofilm
formation.

Conclusion

Authors found that nano-crystalline silver particles as a periodontal dressing with
a good antibacterial effect on the gingival surface promoting early healing post-
operatively.
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