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ABSTRACT Objective:-This study aims to compare conventional paraffin gauze dressing with Centella Asiatica Herbal Silk
Dressing (Fibroheal™)in the healing of wounds of donor area.

Methods:-A blinded, prospective, randomized trial was conducted on 30 adult inpatients at Level 1 Trauma Centre under the Division
of Trauma Surgery & Critical Care from November 2013 to September 2014, who had wounds requiring skin grafting. After grafting,
each donor site wound was half covered with Fibroheal sheets and half with paraffin gauze dressing. Donor site assessment was
performed on the basis of 6 parameters on weekly basis till 4 weeks by a single observer blinded to the randomization. After
performing a thorough assessment the wound was washed with saline and 1 Fibroheal sheet (10x10cm) was placed on site 1 while site
2 was dressed with paraffin gauze followed by secondary dressing.

Results: - Size of the wound was compared for both the sites every 7" day. Significant reduction in size was noted and P-value(<.01) was
calculated using Wilicoxon Signed Rank Test. Mc Nemar test was used to analyse presence of infection and pus discharge on the basis of
wound culture. Tenderness, erythema and oedema was measured as present and absent. Pain was measured using VAS Scale every 7" day.
Centella Asiatica Herbal Silk dressing provided less pain due to its smothering effect as compared to paraffin gauze which adheres to the
wound. Henceforth the low adherent nature of Centella Asiatica Herbal Silk dressing is definitely beneficial for the wound in terms of pain
and healing.

Conclusion: - Centella Asiatica Herbal Silk dressing significantly improved the quantitative and qualitative appearance of donor site as
compared to paraffin gauze dressing. This dressing has promising future for wounds due to its versatility and low adherence to wound.
The study was uneventful.
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Introduction:

Silk isolated from the silkworm (Bombyx mori) cocoon, has been
used as biomedical suture material for so many decades due to its
excellent biocompatibility and mechanical strength. Silk proteins
are produced within specialized glands of the silkworm and spun
into fibres (1,2).Silk is a fibrous protein characterized by highly
repetitive primary sequence of amino acids that leads to highly
homogenous secondary structure predominantly in the form of -
structure making silk mechanically strong. Beta structure coupled
with its biocompatibility makes silk a very prospective material for
tissue engineering specifically in the area of bio-medical
applications (3,4, 5).

The silk that we are discussing about has at least two major fibroin
proteins, light and heavy chains, with molecular weight around 25
and 325 kDa respectively (6, 7). These core fibers are encased in a
sericin coat, a family of glue-like proteins that holds two fibroin
fibers together to form the composite fibers of the cocoon case to
protect the growing worm. Silkworm cocoon silk production,
known as sericulture, produces high yields since the larvae can be
maintained in high densities (8, 9, 10).The core sequence in the
fibroin heavy chain from B. mori include alanine—glycine repeats
with serine or tyrosine. Silk studies in vitro have demonstrated that

proteases such as chymotrypsin will cleave the less-crystalline
regions of the protein to peptides which are then capable of further
metabolism by the cells (7,10).Furthermore, protease cocktails and
chymotrypsin (known to be produced by macrophages) are also
capable of degrading silk. There is also clear evidence in the
literature that silk, as a protein, is susceptible to proteolytic
degradation in vivo and over longer time periods it gets absorbed
6,7,10).

The emergence of tissue engineering has enhanced the
requirement for a diverse portfolio of compatible biomaterials to
support the development of tissues in vitro and subsequent test in
vivo. The biomaterial in the form of matrix plays a key role in
communicating to cells seeded within or on the matrix, in order to
develop biologically viable functional tissue. In other words, the
matrix needs to support cell attachment, spreading, growth and
differentiation.In addition, ideal matrix will be capable of degrading
into biocompatible fragments in the prevailing environment. The
rate of degradation of silk is sufficiently slower than rate of new
tissue growth and development with no abnormal reactions or
responses(11,12,13,14).

This balance assures appropriate mechanical and physiological
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compatibility during integration of the hostand/orimplanted tissue
in vivo. Silk fibroin offers versatility in matrix scaffold design in the
form of foams, films, fibres and meshes for a number of tissue
engineering needs in which mechanical performance and
biological interactions are major factors for success, including skin,
bone, ligaments, tendons, blood vesselsand cartilage (15, 16).

The utility of silk fibroin film in culturing various animal cells
including human mouth epidermoid carcinoma in comparison to
collagen matrix has been demonstrated. Films of both fibroin and
collagen supported equivalent cell growth after 5 days in cell
culture conditions. The ability of fibroin and sericin films, as well as a
control collagen (cast bovine acid soluble) film, in supporting
attachment, spreading and growth of the L-929 fibroblast cell line
was examined. The results support the concept that extracted
fibroin free of sericin is a suitable matrix for cell and tissue culture
(18,19, 20).

Trauma represents a modern day epidemic. Loss of skin cover
following trauma & burns is associated with high morbidity and
mortality. Aim of all surgical approaches is to establish skin coverage
over the injured area and to obtain skin cover i.e. skin graft donor
sites are created. Large number of wound dressing materials is
available for donor area. Conventionally Paraffin gauze dressing is in
practiceto heal these donorsites (21,22).

This study is aimed at comparing conventional paraffin gauze
dressing with Centella Asiatica Herbal Silk dressing (available in
market as Fibroheal™) for healing of donor area.

Method:

Ablinded, prospective, randomized trial was conducted on 30 adult
in-patients at Level 1 Trauma Centre under the Division of Trauma
Surgery & Critical Care from November 2013 to September 2014,
who had wounds requiring skin grafting. The inclusion criteria were
wound size at least 10x10cm , patient currently not on any other
interventional treatment, subject > 18years of age ,subject willing
to give written consent and complete the follow up evaluation
required by the study protocol, subject who agrees to abstain from
any other treatment of wound(s) during the course of study .The
Exclusion criteria include current inflammatory disease ,Infection/
allergy on the tested area, Chronic wounds showing signs of
copious slough and purulent discharge, subject on topical
medication on wound for less than 1 year, cutaneous disease which
may influence the study results, Subject on oral corticosteroids with
dose>10mg/day, any underlying medical conditions like liver
disease or H/o alcoholism,HIV or any other serious medical illness
like diabetes mellitus, pregnantand lactating women.

After grafting, two sites were created on the donor site wound, site 1
covered with Fibroheal sheets and site 2 with paraffin gauze. Donor
site assessment was performed on the basis of 6 parameters on a
weekly basis for 4 weeks by a single observer blinded to the
randomization.There were 30 patients (27 men and 3women) in the
study group.The median patientage was 35 years (above 18 years).

The parameters monitored in the study were, the size of wound
which was measured with the help of a scale, infection which was
assessed on the basis of pus cultures, presence of granulation tissue
on the wound bed assessed by observation, Tenderness, Erythema
and oedema done by palpating the site for its presence and
absence. Pain which was assessed using VAS (visual analogue scale).
Besides monitoring the parameters, the clinical photographs were
taken each time on dressing change. After performing the thorough
assessment the wound was washed thoroughly with saline and 1
Fibroheal sheet 10x10cm placed on site 1 and site 2 dressed with
paraffin gauze followed by secondary dressing.

Results:

Centella Asiatica Herbal Silk Dressing significantly improved the
quantitative and qualitative appearance of donor site as compared
to paraffin gauze dressing. This dressing has promising future for
wound due to its versatility and low adherence to wound. The study
was uneventful. The sample size was 30, out of which majority of

them were male (the ratio is 27:3). The wound (donor) site was split
into two parts:-site 1 with paraffin gauze dressing and site 2 with
herbal silk dressing (Fibroheal). Pre-operative general examination
included cardiovascular system, kidney, respiratory, neurological
system, skin, gastro intestinal, musculoskeletal, endocrine system,
ear, nose and throat and eyes. It also included lab investigations i.e.,
haemoglobin, hematocrit, white blood cell, neutrophils, platelate
counts, creatinine, glucose and sodium. The initial wound
assessment was done in the intra-operative day (week 0), wound
measurement and digital photography was done for both the site 1
and site 2, followed by weekly assessment by independent
paramedic.

During each assessment skin analysis was done for both site 1 and
site 2 for the size, infection, presence of granulation, discharge,
tenderness, erythema, oedema and subjective pain. Clinical
photographs were taken along with the scale respectively.
Depending on the wound, the dressing was initiated, out of which
80% does notrequire further dressing.

1) Sizeofwound:-

Measurement of wound size was done using measuring scale
consecutively. Donor site wound was divided into two equal parts
on the same thigh for each patient. Site 1 wound was covered with
paraffin gauze and site 2 with Centella Asiatica herbal silk sheets.
The measurement was done on every 7" day during which the
dressing was changed for both the sites. After comparing site 1 & 2,
reduction in the size of the wound showed significant difference (p
value<.01) measured using Wilcoxon signed-rank test. Size of
wound was calculated as zero once the wound was dry and pink (Fig
1&Fig 2).

FIG:1 Case 1-Picturerepresents the weekly reductionin sizes

i. DayO (Intraoperative)

Site 1(Paraffin) Site 2 (Centella Asiatica herbal silk dressing)

ii. Day7

Observed difference in Tissue Granulation site 1 (Paraffin) still
showed raw area and site 2(Centella Asiatica herbal silk dressing) is
pink.

iii. Day14

Site 2 (Centella Asiatica herbal silk dressing) has healed completely
in comparison with site 1(paraffin)
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v. Day28

Site 1 (Paraffin) showing raw area
Site 2 (Centella Asiatica herbal silk dressing) was dry and pink

2) Infection/pusdischarge:-
Presence of infection and pus discharge was monitored on the
basis of wound culture. The wound was observed for presence
and absence of pus and infection. Statistical analysis was done
using Mc Nemar test and there was no significance [p value <.
v. DAY28 001]
3) Tenderness:-
Site 2 (Centella Asiatica herbal silk dressing)  Site 1 (Paraffin) Tenderness was elicited on palpation as absent and present.
Weekly monitoring was done during change of dressing. Out of
FIG 2: Case 2-Picturerepresents the weekly reductionin sizes 30samples no tenderness was found.

g A ». 4) Erythemaandoedema:-
v ' - The presence of erythema and oedema was done by

paramedical staffs who were not directly involved in the study.

On observation it was noted that out of 30 samples, there was

no significant Erythema and oedema seen.
5) Pain:-

Patient pain was measured using visual analogue scale every 7"

day. Statistical analysis was done, using Wilcoxon signed-rank
i. DAYO(Intraoperative) test. On 7" and 14" day the statistical analysis showed
significant P value (<.001). Fibro heal dressing provide lesser
pain due to its smothering effect as compared to paraffin gauze
which adheres to the wound. Henceforth the low adherent
nature of Fibroheal dressing is definitely beneficial for the
wound in terms of painand healing (Graph 1)

Site 1(Paraffin) Site 2 (Centella Asiatica herbal silk dressing)

Graph comparing the severity of pain with Fibroheal dressing.

Graph 1:Severity of pain onY Axis with number of days on X Axis.
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Graph comparing the severity of pain with paraffin dressing.

iii. Day14 Graph 2: Severity of pain onY Axis with number of days on X Axis

Site 1 (Paraffin) showing raw area 407

Site 2 (Centella Asiatica herbal silk dressing) was dry and pink 30 o NONE
20 = MILD
10 ¥ MODERATE
o W SEVERE
DAYT DAY 14 DAY 21 DAY 28

6) Granulation
Vascularization was at a much higher level in site 1(Centella
Asiatica herbal silk dressing) compared to Site 2 (conventional
iv. Day21 Paraffin gauze).Tissue granulation was monitored in 30
samples, the epithelialisation period was observed on every
seventh day. The appearance of the wound was not very
relevant on the seventh day (1st dressing) for both site1 and site
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2 (Paraffin gauze). But a very significant improvement of the
wound status was seen on the 14th day dressing (2nd dressing).
Faster wound healing rate (pinkish and dryness) was observed
onsite Tascompared tosite 2.

FIG3:Day 14
Site 1 (paraffin) has not healed in comparison with site 2 (Centella
Asiatica herbal silk dressing)

Discussion

Silk isolated from the silkworm (Bombyx mori) cocoon, has been
used as biomedical suture material for so many decades and speaks
of its excellent biocompatibility and mechanical strength. Trauma
represents a modern day epidemic. Loss of skin cover following
trauma & burns is associated with high morbidity and mortality. The
aim of all surgical approaches is to establish skin coverage over the
injured area and to obtain skin cover i.e. skin graft donor sites are
created.

The study we undertook is aimed at comparing conventional
paraffin gauze dressing with Centella Asiatica Herbal dressing
(developed by modification of silk protein as the main base material
and Centella Asiatica Herb the adjunct to the main scaffolding
substance, available in market as Fibroheal) for healing of donor
area. The Fibroheal dressing used for the coverage of split-skin
donor sites, gives ease of application, comfort, low risk of infection
and faster healing as compare to paraffin gauze dressing. We
monitored 6 parameters during the period i.e. Size of the wound,
presence of infection, tenderness, Erythema, oedema, pain and
granulation tissue. We conducted a literature review using the
keywords “fibroin’, “wound healing’, and “antioxidants’, and found
that there have been very few clinical and empirical studies
conducted on the effects of silk protein sericin in wound healing
models.

Measurement of wound starts from operation theatre intra
—operatively. Two sites were created on the donor area of thigh as
site 1 (Fibroheal sheets) and site 2 (Paraffin gauze). The desired result
in this study was to minimize pain, discomfort, scar formation and
faster wound healing as compared to the conventional dressing
used (paraffin gauze) (13).The size monitoring was done on every 7"
day till the completion .Measurement was done using the same
measuring scale each time along with digital recording. After the 7"
day the wound covered with Fibroheal were visualized to have
improved with epithelized edges, but the wound cover with gauze
piece are left with raw area. The reduction in the size of the wound
shows a very significant difference in site 1 as compared to site
2.Similar study on size reduction was also done by Biomedical
Engineering, University of Rhode Island. Presence of infection and
pus discharge was monitored on the basis of wound cultures. Out of
the total 30 sample, statistical analysis was done using Wilcoxon
signed-ranktest resulting in very significant reduction in the wound
sizes. A similar study was also done on the rate of inflammation and
infection. Monitoring of inflammatory mediators induced by silk
sericin was also done by Pornanong Aram Wit et al. They compared
cream base-treated and normal saline-soaked dressing in full-
thickness rat excision. Using wound size measurements and ELISA
assays, sericin-treated wounds were shown to heal faster and had
lower levels of inflammatory mediators, as compared with the
cream base-treated and normal saline-soaked wounds (1).

Tenderness was elicited by the patient on the absence and presence
by palpation. Weekly monitoring was done for all subjects. There
was no significant tenderness noted in all the subjects, the most

significant result we observed with Fibroheal dressing was on
wound size, granulation & pain (3).The presence of erythema and
oedema was done by paramedical staff who were not directly
involved in the study. On observation it was noted that out of 30
samples, there was no significant oedema seen and the wound bed
was healthy (4).

Pain was measured in all the 30 subjects by using visual analogue
scale. The low adherent nature of Fibroheal dressing provides a
smothering effect which is definitely beneficial for the wound in
terms of pain and healing. Konokpanont also studied effectiveness
of silk protein in wound healing and trauma. Because of its good
biocompatibility and infection-resistant nature, silk is a novel
wound-coagulant material (19, 20).Silk Fibroin has been widely
used as a biomaterial to fabricate bioactive wound dressings due to
its appropriate physical, mechanical and biological properties, and
the capability to promote wound healing .The rate of wound
healing was faster in our study, 85% of the total subjects did not
require any dressing and the wound was kept open. R.L. Moy, A. Lee,
A.Zalka, also studied the rate of wound healing using non-adhesive
wound dressing which applies to cover the wound surface as an
absorbent pad that would absorb wound fluid while accelerate
wound healing.

After the wound heals, the dressing must be removed, therefore, the
non-adhesive wound dressing is required in order to reduce trauma
and risk of repeated injury (2, 3, 4, 5, 6, 7, 8). The treatment groups
showed significant increase in wound contraction and decrease
wound healing time (9). The healing property appears to be due to
increased collagen synthesis via activation of fibroblast (11, 22, 23,
24). The healing property of silk protein film appears to be due to
epithelial proliferative action (11, 19, 22). Also the silk protein film is
safe biomaterial without any skin sensitizing and skin irritating
potential and with no effects on serum biochemical profile when
applied dermally (10). Sericin has proliferative effects on some cell
membranes, and also has various other biological activities.

Centella Asiatica appears to be a commonly ingested or topically
applied herb for the purpose of wound healing, thus reducing
bacterial contamination, reducing inflammation, and promoting
resynthesis. Centella Asiatica appears to be recommended for the
specific purpose of promoting resynthesis of tissue. Zainol MK in a
scientific study proposed that Centella Asiatica Herb has anti-
oxidative activity (12, 13) and provides nutritional support for
wound healing (MacKay et al).The limitation we face was the Speedy
recovery. It sometimes becomes a burden on the study, since the
patient did not come for the follow up which negatively effect on
the study. The patient length of stay was extended till week 2 as per
the protocol of the study which in turn becomes bothersome in
trauma setting. It has however, been found that cost of the dressing
is highin comparison with paraffin dressing.

Conclusion

Silk isolated from the silkworm (Bombyx mori) cocoon, has been
used as biomedical suture material for so many decades now which
speaks of its excellent biocompatibility and mechanical strength.
This dressing has promising future for wounds due to its versatility
and cost effectiveness. In our study we have monitored five
parameters which include Presence of infection and pus discharge,
size of wound, pain, Erythema and edema, tenderness. There was
significant p value (< .001) for pain (Wilcoxon signed-rank
test).Fibroheal (silk protein+ Centella Asiatica Herb) dressing
significantly improved the quantitative and qualitative appearance
of donor site as compared to paraffin gauze dressings. Based on the
positive result on appearance of the site, Fibroheal dressing will also
prove to be a beneficial for burn patients. Further another study can
be initiated for the role of Fibroheal as dressing material for various
otherwounds.
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