A RANDOMIZED DOUBLE BLIND STUDY TO EVALUATE THE
EFFECTS OF AN OAK BARK EXTRACT IN TWO DIFFERENT TOPICAL PREPARATIONS ON THE
HEALING OF PARTIAL THICKNESS
WOUNDS IN HEALTHY HUMAN VOLUNTEERS

INVESTIGATORS: Oscar M. Alvarez, Ph.D. and Michael J. Auletta, M.D.
QUALITY ASSURANCE: Thomas Panagiotatos, MS
COORDINATOR: Roberta L. Horowitz, CMA

STUDY SITE: University Wound Healing Clinic
94 Church Street - Suite 401
New Brunswick, NJ 08901-1238

DATE: Oct. 22, 1991

OBJECTIVE

This study was designed to evaluate and compare the healing of partial thickness wounds treated with two
different concentrations of the "active ingredient" (an extract of oak bark) in a cream and ointment base, a
placebo ointment containing no "active ingredient” and an untreated control dressed with a porous sleeve
dressing (Telfa).

STUDY DESIGN

This was a randomized, double blind, placebo controlled trial involving 11 subjects with a mean age of
20.5. All subjects were healthy male Caucasian without history of serious illness, infection or preexisting
conditions that could affect wound healing. There were 9 non-smokers and 2 smokers who reported to
smoke less than one pack per day. All study patients met the study inclusion criteria (Carib-Med protocol
0591.PT pp 5-6) and signed an informed consent detailing the entire procedure, treatments and potential
complications.

Four wounds were made on each of the subjects: two wounds on the right thigh and two wounds on the
left thigh. The wounds were placed, one proximal and one distal on each of the ventral aspects of the
thighs. Each wound site was assigned a letter:

A: proximal right thigh
B: distal right thigh

C: proximal left thigh
D: distal left thigh

A computer-generated randomized table was used to assign one of the four treatment regimens (three
topical medications and one untreated control) to one of the four wound sites. Each of the wounds on
each of the study subjects was treated with one of the three different topical agents and each subject was
his own control.

Wounds were clinically evaluated for epithelialization, granulation, exudate production, erythema, edema,
induration, reinjury, and pain level (upon application of the test agent and
throughout the course of treatment).

Serial photographs were also taken each day after dressing removal before the application of the test
articles. All study subjects were asked to come into the University Wound Healing Clinic each morning



(between 8-11 am) for 10 consecutive days following the surgical procedure for evaluation and treatment.
There was one follow up visit on the 32nd day postsurgery for a final evaluation.
SURGICAL PROCEDURE

Each study subject was prepared for surgery by shaving the pre-operative area with a surgical razor. The
skin was cleansed with 2% chlorhexidine scrub solution and rinsed with normal saline. Four 2 cm?® squares
were drawn (two on the right thigh, two on the left thigh) with a sterile marker and sites intradermally and
subcutaneously injected with 1% lidocaine HCL with epinephrine 1:100,000. Approximately three
injections were made per site or until numbness was achieved. Partial thickness wounds were made with
a castroviejo electrokeratome (Storz Surgical Instruments-St. Louis, MO) fitted with a 2.0 cm blade and a
0.2 mm shim, which adjusts the dermatome to excise a split thickness specimen, containing the entire
epidermis and a portion of the papillary dermis. This shallow excision re-epithelializes from both the edges
of the wound and from the coalescing of epidermal islands remaining in follicular and adnexal orifices of
the dermis. These partial thickness wounds heal in approximately 10-15 days. Immediately following the
wounding procedure, hemostasis was achieved by compression of gauze soaked in the anesthetic
solution. Ruled adhesive tape was then applied to the undamaged skin below the lesion and the area
photographed.

TREATMENT METHODS

The designated topical agent was applied to the preassigned wound using a sterile cotton-tipped
applicator. Sufficient medication was used so that the wound was entirely covered with a thin film of the
corresponding agent. Immediately after wound treatment, the wounds were dressed with a Telfa pad and
secured with adhesive tape. The wound assigned to be the untreated control received no treatment but
was dressed with a Telfa pad as were all the other wounds. This treatment procedure was performed on
the day of wounding and each day for 10 consecutive days. Wound treatments were always performed
immediately following the photographic procedure. Each study subject was assigned a single tube of
each of the topical medications and always received medication from the same tube marked with the
corresponding study number, wound site and subject's initials. The three topical medications were color
coded to facilitate distinction for application. The Telfa dressings were all from the same lot. All test
articles were maintained away from direct sun exposure in a controlled environment at 21=C.

WOUND EVALUATIONS

Each wound was graded by the same investigator for the parameters and respective scales described in
table 1. On the final evaluation (32nd day post-wounding) wounds were assessed for cosmetic
appearance and scar formation.

RESULTS

All eleven patients completed the study. Compliance was 100% and all dressings/treatments were in
place and undisturbed upon daily evaluation by the investigator.

The effect of the test agents on wound re-epithelialization is presented in Table 2. Wounds treated with
agent 3 were significantly more re-epithelialized than all other treatment including Telfa treated control
wounds on days 3-10 after wounding. A similar rate of epidermal resurfacing was observed in wounds
treated with either agent 1, agent 2, or Telfa alone on all of the treatment days.

A summary of granulation tissue formation is presented in Table 3. The amount of granulation tissue was
significantly greater in wounds treated with agent 3 when compared to wounds treated with all other
treatments on days 3-7 after wounding. Abnormal or excessive granulation was not observed in any of
the wounds. Wounds treated with agent 3 appeared to have a more vascularized granulating bed than
wounds treated with agents 1 and 2. Control wounds treated with Telfa alone frequently developed a dry
crust over the granulation tissue and therefore could not be evaluated fully.

Exudate accumulation under the dressing was relatively minimal for all wounds. The wounds treated with



agent 3 developed a thick yellow exudate which adhered to the secondary dressing. The exudate
consisted of wound fluid and necrotic tissue which remained soluble. Such is commonly observed when
wounds are kept moist with occlusive dressings. Wounds treated with agents 1 and 2 developed a thick
semi-soft crust around the 3rd treatment day and remained in place until day 7-10. All dressings
remained in place over the wounds.

Periwound erythema is one of the reliable clues to clinical infection or prolonged inflammation. Throughout
this study, we evaluated the degree of erythema using a graded clinical scale ranging from none to intense
with edema and vesicle formation. The degree of erythema and its association to treatment regimens is
presented in Table 4. The amount of erythema in wounds treated with agent 3 was significantly greater
than in wounds treated with control (Telfa alone) or agent 1 on days 2 through 5 post wounding. The
erythema score was significantly greater in wounds treated with agent 2 on day three when compared to
the wounds treated with test agent 1 and Telfa alone on that day. Prolonged or delayed edema,
induration and cellulitis are other indicators of infection and/or inflammation. Slight edema is not
uncommon during the inflammatory phase of healing (days 1-4) but usually subsides as the wounds
progress to heal. As seen in Table 5 the edema-cellulitis score was slightly higher in all wounds during
days 1-4 after wounding and dramatically diminished by the 5th treatment day. However, significantly
more inflammation was observed in wounds treated with agent 3 on days 2-4 after wounding. The
localized inflammation subsided by the 5th treatment day in all cases. The amount of reinjury, upon
dressing removal, was minimal and the results are not presented in tabular form. Wounds covered with
Telfa alone or agents 1 and 2-Telfa combination occasionally reinjured upon removal. Reinjury was
predominantly observed on days 8 and 9 in wounds which were treated with Telfa alone. This punctate
bleeding is caused by fibrin exuding ,rom the wound and polymerizing within the Telfa pad when it dries.
Reinjury was not seen in wounds treated with agent 3 on any of the treatment days. It is probable that the
rate of re-epithelialization would have been significantly greater in wounds treated with Telfa pad alone if
the Telfa pad prevented wound desiccation.

The degree of local pain experienced by the study subjects was recorded while the dressing remained
intact and while the dressing was being changed (Table 6). A significant direct correlation between pain
and one treatment, agent 3 was observed only on days 2, 3 and 4 after wounding. No significant
correlation could be made between pain and any of the other treatment groups on any of the other
treatment days. Pain upon dressing removal was consistent with the reinjury observed due to
dehydration resulting from the use of the porous dressing, Telfa. The majority of the study subjects
complained about pain and discomfort initially upon the application of test agent 3. This "sharp burning
sensation” lasted for approximately two minutes and then subsided. Pain during the initial application of
agent 3 continued for all of the treatment days but decreased in duration and severity throughout the
healing process. Mild stinging was recorded on wounds treated with agent 2 on days 4 and 5 after
wounding but was not significantly different when compared to wounds treated with agent 1 and Telfa
alone.

DISCUSSION

This model is ideally suited to clinically evaluate both dermal repair and epidermal resurfacing.
Performance characteristics of dressings and topical medicaments can also be compared and contrasted.
Parameters such as pain and clinical indicators of infection such as erythema, edema, and induration are
also valuable when assessing contraindications or product safety. The clinical study model detailed here
provides a short term, objective evaluation of product efficacy and safety. The small number of
observations may be its only disadvantage since a sample size 10-15 is suitable only to capture
differences that are 20% or greater. Because compliance and proper product application is controlled,
this model is ideally positioned for medications and/or devices that require daily application.

Epidermal resurfacing is the endpoint of this model, therefore, the time that it takes to heal all of the
wounds or the time to achieve 100% resurfacing in 50% of the wounds in each treatment group is a
valuable indicator of healing rate.

Wounds treated with agent 3 were 75%-100% healed in an average of 6.0 days whereas wounds treated
with Telfa had only resurfaced less than 25% by day 10. The rate of resurfacing was not markedly



different between the wounds treated with agents 1, 2 and Telfa alone. Crusts did not develop on the
wounds treated with agent 3 whereas thick, hard or semi-soft scabs developed over the wounds treated
with the other test agents.

In partial thickness excisions there is very little granulation tissue formed during the time it takes for the
epidermis to cover the defect. Unless the wound is maintained without the formation of a crust, it is
frequently not detected. Since no crust developed over wounds treated with agent 3, granulation tissue
was observed as it developed and probably accounts for the differences noted in table 3.

Erythema surrounding the wound usually occurs during the inflammatory process and subsides within
48-72 hours post-wounding. Subsequent erythema is a reliable signal for infection. Hypothetically, a
more prolonged inflammation process could lead to improved healing, since the cells involved during
inflammation produce mediators to further promote the process. A greater degree of inflammation was
observed in wounds treated with agent 3 on days 2-5 after wounding. This prolonged inflammation may be
responsible for the enhanced healing observed in wounds treated with agent 3. It is interesting to note
that the healing process of wounds treated with agent 3 progressed quickly during the early stages (days
3-5) but did not seem to affect the rate of resurfacing during the later stages (days 6-10). It is well known
that keratinocytes involved in wound regeneration adhere and migrate prior to proliferating. Perhaps the
environment dictated by agent 3 is helpful for the adhesion stage but not so much for the migration and
maturation processes.



Table 1: Clinical Wound Evaluation Criteria

Epithelialization
0 = No healing
1 = 25% epithelialized
2 = 26-50%, epithelialized
3 = 51-75% epithelialized
4 = 76-100% epithelialized

Granulation
0 = No granulation
1 = Normal

2 = Excessive

Exudate Accumulation
0 = No accumulation
1 = Less than or equal to 50% saturation of dressing
2 = Greater than 50% saturation of dressing
3 = Total saturation with leakage from underneath dressing

Periwound Erythema
0 = No visible erythema
1 = Mild erythema
2 = Intense erythema
3 = Intense erythema with edema
4 = Intense erythema with edema and vesicular erosion

Edema and Cellulitis
0 = No edema or erythema
1 = Edema present
2 = Edema present with localized erythema
3 = Edema with diffused erythema; skin is hot, tender
4 = As above, with development of vesicles and bullae suppuration and/or necrosis of the
skin

Adherence Assessment
1 = Excellent
2 = Good - One or two edges up slightly
3 = Fair - 1/2 dressing off
4 = Poor - Dressing completely off

Reinjury Assessment
0 = None
1 = punctate bleeding
2 = Diffuse bleeding



Pain - At Wound Site with Dressing On
O = None
1 = Mild
2 = Diffuse bleeding

Pain - During Dressing Change
0 = None
1=Mild
2 = Moderate
3 = Severe

For Tables 2-6, all values are expressed as mean of 11 observations.

For Tables 2-6, #1 is a PEG base placebo, #2 is Bencelok (1.17%), and #3 is Lidacream (4.88%).

Table 2: Summary of Wound Reepithelialization

Treatment Day After Wounding
1 2 3 4 5 6 7 8 9 10
Telfa 0.00 | 0.00 | 0.00 | 0.00 | 0.36 | 0.09 | 045 | 0.73 | 0.82 | 0.73
#1 0.00 | 0.00 | 0.18 | 0.09 | 064 | 0.27 | 0.36 | 0.64 | 055 | 1.00
#2 0.00 | 0.00 | 0.36 | 0.18 | 0.73 | 0.64 | 091 | 0.82 1.30 | 1.30
#3 0.00 | 0.00 | 1.20 | 150 | 250 | 3.40 | 3.50 | 3.50 | 3.60 | 3.60
Table 3: Summary of Granulation Tissue Formation
Treatment Day After Wounding
3 4 5 6 7 8 9 10

Telfa 0.18 | 0.09 | 0.00 | 0.00 | 0.27 | 0.36 | 0.73 | 0.64

#1 0.18 | 0.00 | 0.09 | 0.00 | 0.09 | 046 | 055 | 0.91

#2 0.36 | 0.09 | 0.18 | 0.46 | 055 | 055 | 091 | 0.91

#3 0.82 100 ( 1.00 | 1.00 | 1.00 | 1.30 | 0.82 1.00




Table 4: Periwound Erythema and Its Association to Treatment Regimen

Treatment Day After Wounding
1 2 3 4 5 6 7 8
Telfa 0.00 | 0.09 | 0.18 | 0.18 | 0.09 | 0.27 | 0.18 | 0.55
#1 0.00 | 0.09 | 0.27 | 0.09 | 0.27 | 0.27 | 0.64 | 0.27
#2 0.09 | 0.18 | 0.64 | 0.36 | 0.36 | 0.36 | 0.36 | 0.46
#3 0.00 | 0.73 130 | 1.10 [ 0.55 | 0.18 | 0.00 | 0.00
Table5: Summary of Edema/Cellulitis
Treatment Day After Wounding
1 2 3 4 5 6 7 8 9 10
Telfa 0.00 | 0.09 | 0.09 | 0.00 | 0.00 | 0.09 | 0.18 | 0.00 | 0.00 | 0.00
#1 0.00 | 0.09 | 0.00 | 0.00 | 0.00 | 0.09 | 0.18 | 0.00 | 0.00 | 0.00
#2 0.00 | 0.18 | 0.27 | 0.18 | 0.18 | 0.18 | 0.09 | 0.00 | 0.09 | 0.00
#3 0.00 | 0.73 | 091 | 0.27 | 0.09 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

Table 6: Degree of Pain Experienced During Healing of Partial Thickness Wounds

Treatment Day After Wounding

1 2 3 4 5 6 7 8
Telfa 045 | 0.09 | 0.09 | 0.09 | 0.09 | 0.00 | 0.09 | 0O.00
#1 0.09 | 0.09 | 0.00 | 0.00 | 0.09 | 0.00 | 0.00 | 0O.00
#2 0.00 | 0.09 | 0.09 | 0.18 | 0.27 | 0.00 | 0.00 | 0O.00
#3 0.27 | 0.73 | 0.73 | 0.46 | 0.27 | 0.18 | 0.09 | 0.00




