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ABSTRACT
Background: Wounds expose a patient to serious hazards like wound infection, tissue destruction, disfiguring and
disabling scars. Use of nanosilver with collagen matrix in infected wounds, ulcers, diabetic wounds, burns reduced
morbidity and hospital stay with its early wound healing effect. To evaluate the effect of nanosilver with collagen matrix V/s
povidone iodine on similar types of wounds. Methods: This prospective study included one hundred patients with different
types of wounds who attended Department of Surgery, index medical college & hospital, indore from January 2015 to
January 2017. The patients were divided into two groups. Group A where topical management and dressing was done
using nanotrix and group B where topical management and dressing was done using povidone iodine. Results: A standard
grading in terms of percentage decrease in wound size, peri wound oedema/ erythema, pus discharge and percentage
increase in granulation, fibrin and epithelisation was noted in various types of wounds in both groups. Nanotrix treated
wounds showed significant reduction in inflammation and earlier healing than those treated with povidon iodine.
Conclusion: Nanotrix application was found to be safe having no pain and allergic manifestation.
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INTRODUCTION
Wounds and their management are fundamental in
the practice of surgery. In trauma, road side
accidents, stabs, war injuries, bites and burns, wound
is frequently the primary pathology. The
inflammatory phase of healing starts at the moment
of injury. Initial vasoconstriction is followed by
increased blood flow to the wound edges along with
chemotaxis of polymorphs, macrophages, platelets
and release of chemical mediators like cytokines and
growth factors that activate and stimulate the healing
process. Inflammatory phase (vasoconstriction
followed by vasodilatation, platelet aggregation &
phagocytosis) is followed by proliferative phase &
granulation. Fibroblasts lay bed of collagen, fills
defect and produces new capillaries. Contraction of
wound edges pull together to reduce defect.[1]
Epithelization occurs across moist surface, cell
travelling in all directions from point of origin. In
remodelling phase new collagen forms which
increases tensile strength of wounds. Various growth
factors stimulate cellular proliferation, chemotaxis,
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angiogenesis and enzyme production. Important
growth factors include Platelet derived growth factor
PDGF, fibroblast growth factors FGF, epidermal
growth factor EGF, transforming growth factor TGF,
insulin like growth factors IGF. The platelets are
considered critical to initiation of healing as they are
rich source of PDGF, PGF and EGF. Various factors
affecting wound healing are host related factors or
endogenous factors. Healing is rapid in children and
young persons and delayed in debilitated or
malnourished
having
anemia
and
hypoproteinaemia.[2] Obesity also has an adverse
effect on wound healing. Uncontrolled diabetes
results in reduced inflammation, angiogenesis and
collagen synthesis. Jaundice and uraemia adversely
affect wound healing. Wasting caused by chronic
illness leads to poor wound healing. Malignancy is
natural to cause poor wound healing. Patients on
cytotoxic agents, chronic steroids intake and those
having autoimmune deficiencies are more prone to
wound infection and delayed healing.[3,4]
Exogenous factors include duration of surgery, glove
punctures, emergency procedures, air borne
contamination, wound contamination, tissue
perfusion, microbes causing infection. Tissue level
factors or local factors like poor blood supply,
inadequate oxygenation undue tension in suturing,
tissue necrosis and local infection have profoundly
deleterious effect on all aspects of wound healing.
Although a multimodel therapy is the basis of wound
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Mechanism of Action
Collagen is the most abundant protein. It can
influence the cell physiology and morphology, create
a good matrix for endothelial cells in vitro, induce
platelet aggregation, promote blood cloating and
consequently accelerate the healing of skin
wounds.[5-7]
Silvernano particles helps to control bacterial
activity and have high levels of bacteriocidal and
bacteriostatic activities.[8,9] Ability to treat a broad
spectrum bacteriaflora, high biocompatibility and
low toxicity in viv.[10] in particular , the shape and
concentration of Silver nano particles in solutions
are important factors in ensuring the effective
contacts of the particles with the bacterial membrane
and in determining the amount of silvernano
particles for effectively inhibiting the target
bacteria.[11-13] Some literature reported the
application of Silvernano particle for treating the
wounds of mice and this particles showed excellent
tensile properties and resulted in improved
alignment of fibers for skin repairs.[16]

MATERIALS AND METHODS
The present study was carried out in department of
surgery, imchrc, indore in year january2015 –
January.[17] the study proposal was studied and
approved by department review committee.total of
100 patients with lower limb ulcers were studied .the
patients underwent dressings after obtaining
informed consent the pts were randomized to be
divided in 2 different groups as follows
Group A consists of 50 patients which were treated
by meticulous surgical debridement followed by
dressing with nanosilver with collagen matrix and
skin grafting if needed.
Group B consists of 50 patients with ulcers which
were treated by meticulous surgical debridement
followed by dressing with povidone iodine solition

Along with the dressing the patients recieved broad
spectrum antibiotis according to the pus culture
sensitivity results. daily dressing once or twice done
Inclusion Criteria
1. Age>18 yrs
2. Traumatic ulcers
3. Diabetic ulcers
4. Acute /chronic ulcers
Exclusion Criteria
1. age<18 YrS
2. Ischaemic ulcers
3. Venous ulcers
4. Malignant ulcers
5. Decubitous ulcers
6. Tropic ulcers
7. Osteomylitis
8. Sinuses
9. Chronic renal failure
10. Autoimmune disordres
11. Cytotoxic drugs / corticosteroids
12. Immunosuppresion
Clinical assessments of ulcers were performed at
beginning of treatment and at each dressing change
for each group
Assessments weredone on day 1,5.9.12.21 and the
observations were noted in the written proforma
Various tools were used to asses the efficacy of
nanotrix with collagen matrix which included
1. wound size
2. Appearance of granuation tissue
3. Epithelisation
4. Organism isolated/growth on c/s
5. Proceduresdone
(skin
grafting/
debridement/ no procedure)
6. Duration of hospital stay

RESULTS
Current study comprises of total 100 patients with
lower limb ulcers admitted in the Department of
General Surgery, IMCHRC, Indore. Patients were
divided randomly in two groups A and B with each
group containing 50 patients.
All patients were evaluated by brief history, local
and systemic examination and necessary
investigations.
Patients in Group A undergone dressing with
Nanosilver with Collagen Matrix while in group B
dressing was done with povidone iodine. Clinical
assessments of ulcers were performed at beginning
of treatment and at each dressing change for each
group and recorded and analyzed under the
following headings:
1. Age incidence.
2. Sex incidence.
3. Etiological types of ulcers.
4. Sites and distribution of ulcers.
5. Healing was assessed on the basis of following
criteria:
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healing, an ideal antiseptic is one that is rapidly
lethal to all forms of bacteria and their spores,
capable of bactericidal activity for a prolonged
period, has no injurious effect on wound healing
tissues. There has always been a search for an ideal
antiseptic that is rapidly lethal to all forms of
bacteria and their spores, capable of bactericidal
property for a prolonged period with no ill effect on
host tissues. Nanosiver with collagen matrix may
represent an alternative to the currently available
antiseptics for the disinfection of skin and wounds.[7]
Nanosilver with collagen matrix have shown to be
both safe and efficient as a wound care product that
moistens, lubricates, debrides and reduces the
microbial load of various types of lesions
elelctrochemically processed aquous solutions
manufactured from pure solutions which is rich in
reactive oxygen species with neutral pH and longer
half life (>12 months).
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6.
7.
8.
9.

Decrease in ulcer surface area on day
1,5,9,12,21.
 Appearance of granulation tissue on day
1,5,9,12,21.
 Epithelisation on day 1,5,9,12,21.
Incidence of infection.
Any adverse reaction.
Final outcome.
Duration of hospital stay.
Figure 5: Site and Distribution of Wounds.

Figure 1: Distribution of Age Groups.
Figure 6: Wound size (in cm2) after day 1,5,9,12,21 of
Dressing.

Figure 2: Sex Ratio in Study Groups
Figure 7: Rate of appearance of granulation tissue at
day 1, 5, 9, 12, 21.

Figure 3: Distribution of Sex in Both Groups.
Figure 8: Rate of epithelisation in %.

Figure 4: Etiology of Types of Wound in Patients of
Both Groups.

Figure 9: Incidence of infection in primary sterile cases.
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The management of wounds is fundamental in the
practice of surgery. In this study, we compare the
efficacy of Silver nanoparticles Vs Povidone iodine
in healing of lower limb ulcers. The present study
conducted in Index Medical College Hospital and
Research Centre in Department of Surgery. The
study was designed in two groups A and B each
comprising 50 patients. Group A patients were
treated with meticulous debridment and application
of Silver nanoparticles. Group B patients were
treated with meticulous debridment and application
of convential topical agent povidone iodine.
Observation were recorded on the basis of age, sex,
etiology of ulcers, wound healing in terms of wound
surface area, granulation tissue, epithelisation,
wound cultures, adverse reactions, surgical
procedures done and duration of hospital stay.
Observation data were analysed using various
statistical tools like mean, range, paired t test.
Maximum patients belong to age group 26-35 years
with total 30 patients. Mean age of the Group A was
39.18 ± 14.38. Mean age for Group B was 38.8 ±
14.52. Male patients were more than female patients
and sex ratio of 3.54:1 was obtained.
Most common etiology of ulcer was diabetic foot.
Other etiologies were gangrene foot, post traumatic
ulcer, cellulitis, post burn ulcers and abscess. Most
common site of the ulcers was foot in 44 cases.
In Group A decrease in wound surface area was
faster than Group B. At the time of presentation
mean surface area for Group A was 47.80 ± 27.81
cm2 and Group B was 49.96 ± 26.82 cm2. At day 5
mean wound surface area for group A was 42.08 ±
25.04 cm2 and Group B was 47.84 ± 26.19 cm2. At
day 9 mean wound surface area for Group A and
Group B was 37.48 ± 23.44 cm2 and 42.28 ± 24.174
cm2. At day 21 mean wound surface area for Group
A and Group B was 12.14 ± 10.81 cm2 and 21.20 ±
13.84 cm2.
All these results were compared by paired t test and
found to be significant in favour of Silver
nanoparticles. Appearance of granulation tissue and
epithelisation was earlier in Group A as compared to
Group B. At day 12 in Group A 96% patients
developed granulation and in Group B 56% patients
had granulation. At day 12 in Group A 68% patients
had epithelisation and in Group B 36% patients had
epithelisation.
Rate of secondary infection for Group A was
22.22% and Group B was 38.44%.
Most common bacteria isolate at initial cultures was
Staphylococcus Areus. Reduction in infection rate
was more in Group A as compared to Group B. SSG
was performed in 8 (16%) cases of Group A 13
(26%) cases of Group B.
Average duration of hospital stay for Group A was
19.84 days with SD of 16.041 while average hospital

stay time for Group B was 25.31 with ± 6.129. No
adverse reaction was seen in either group.
In the management of lower limb ulcer, a Silver
nanoparticle debrides necrotic tissue, reduces
microbial load, promotesgranulation and decreases
the healing time, without damaging the normal tissue
or complications. Those patients who have small
superficial ulcers or not fit for surgery, can be
managed conservatively with Silver nanoparticles.
So Silver nanoparticle is safe, more effective and
efficacious as compared to povidone iodine for ulcer
management.
However, new controlled trials must be conducted to
fully establish the antimicrobial, anti-inflammatory,
and positive effects in wound healing.

CONCLUSION
The results of our study favours the effective role of
Silver nanoparticle in wound healing, and we found
it to give better efficacy as compared to conventional
topical agent (Povidone Iodine). It promotes rapid
healing without damaging the normal tissue. Silver
nanoparticle is safe and effective in lower limb
ulcers. No adverse events or complications were
noted.
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