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Abstract: The treatment of patients with chronic wounds and pain can be frustrating and

filled with potential for medication abuse and addiction. In an attempt to improve the

management of this chronic wound pain, a gel containing 4% lidocaine in TRI-726 matrix

(lidocaine gel) was evaluated in 33 patients with various types chronic painful wounds. In

this weeklong study, the new lidocaine gel was applied once on day 0 and patients recorded

their perceived pain level for the next 7 days. Mean reported pain scores and pain intensity

difference (PID) were statistically significantly lower on days 1–4 compared to day 0 and

days 5–7. This new lidocaine gel was effective in reducing the pain in the majority of

patients for multiple days after one application. Further studies are warranted to see if long-

term use will reduce the amount of pain medication prescribed in this group of patients.
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Introduction
In the Unites States, chronic wounds affect the nation’s population and health care

costs. It has been estimated that more than six million people suffer from chronic

wounds, deriving from decubitus, vascular, inflammatory, and rheumatologic

sources.1,2 The number of such people is expected to increase due to the growth

in the elderly population and the prevalence of diabetes in such population.

Concurrently, the growing population with chronic wounds leads to an increase in

medical costs as evidenced by a study showing that chronic wound care cost $9.7

billion in 2004.1 Therefore, an improvement of chronic wound treatment in medical

procedures would address a number of social and medical issues.

One of the problems accompanying the presence of a chronic wound is the

associated pain that the patient may suffer.3 It has been found that up to 69% of

patients with chronic venous ulcers suffer significant pain. Pain may even be severe

for patients with an underlying disease process such as diabetic peripheral

neuropathy.4–6 Controlling pain in patients with chronic wounds can be a true

challenge and for appropriate pain management in these patients, it is necessary to

determine the source of the pain, i.e., whether the pain arises from the wound itself or

from the underlying disease.3 If the pain is due to the wound itself, treating the

wound with moisture retentive wound dressings, controlling infection and the inflam-

matory environment, assuring adequate circulation, and reducing edema are basic

approaches to wound management.2 If the pain is due to the underlying disease such

as diabetes, successful pain management requires special care as well as primary care

since pain is often worsened by wound treatments, such as dressing changes as well
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as vulnerable periwound skin.7 In fact, one study showed

that it was a major concern for 43% of medical practitioners

to control acute pain during wound debridement.8 Another

study confirmed that wound treatments themselves such as

dressing removal, debridement, and inappropriate dressing

selection promote wound-related pain.9 Therefore, it is

necessary to use analgesics or anesthetics during wound

treatments.

Analgesics categorized into two types, opioids and

non-opioids, are frequently used for long-term pain relief

in patients with chronic wounds. However, the long-term

use of either opioids or non-opioids can lead to tolerance

and necessity of dose escalation. The former leads to

addiction, dependence, and tolerance while the latter

causes a ceiling effect.10,11 To overcome the issue, topical

anesthetics are widely used to numb the skin and to relive

pain in medical and surgical procedures in anesthesia,

ophthalmology, otorhinolaryngology, dentistry, urology,

and aesthetic surgery. Among topical anesthetics, lido-

caine, tetracaine, benzocaine, and prilocaine in a cream,

ointment, or gel are commonly available as prescription

and/or over-the-counter (OTC) products.12

Lidocaine (base or hydrochloride salt), either alone or

in combination has been used previously for topical

anesthesia in painful chronic wounds.6,13–16 It is an

amide local anesthetic with a rapid onset and 3–8 hrs of

duration of action depending on dose, route, area and

purpose of administration.13,15–17 While a plethora of topi-

cal lidocaine preparations are available, pain relief in

chronic wounds still seems to be short-lived. New and

improved topical preparations are thus required. Recently

an innovative hydrogel, TRI-726 was introduced for topi-

cal administration. The hydrogel is a combination of tri-

block copolymer(s) and a natural polysaccharide and

focuses on three features 1) in situ gelation, 2) sustained-

erosion/release, and 3) adhesion and bioresorption. The

vehicle is designed to take advantage of body temperature

to undergo sol-to-gel transition and meets the biocompat-

ibility testing requirements of ISO/USP. Characteristics

and utility of this vehicle has been demonstrated

previously.18,19

This study was done to evaluate the efficacy of 4%

lidocaine in this TRI-726 gel (lidocaine gel) in reducing

pain in patients with painful chronic wounds. The study

was approved and overseen by the Institutional Review

Board of Baptist Medical Center South, Montgomery,

Alabama, USA, for the involvement of human subjects

and was conducted in accordance with the Declaration of

Helsinki guidelines.

Materials And Methods
Materials
Lidocaine hydrochloride, citric acid, sodium citrate, mono-

and di-basic potassium phosphate, sodium hydroxide

(NaOH), and hydrochloric acid (HCl) were purchased from

Spectrum Chemicals. The tri block co-polymers/poloxamers

(F127, F108 and F68) and xanthan gum were procured from

BASF and CP Kelco, respectively. All excipients were used

as received without further purification.

Methods
Preparation Of 4% Lidocaine Gel

Hydrogel, TRI-726’s composition, and development are

described in detail elsewhere.16,17 Briefly, all ingredients,

except the poloxamers, were dissolved in purified water.

Poloxamers were then added to this solution by the “cold

method” of incorporation.16,17 The pH of the final formu-

lation, if required, was adjusted to 4–6 using either HCl or

NaOH. The new lidocaine gel thus prepared under cGMP

was filled in a 5 mL, luer-lock polypropylene syringe. The

filled syringes were gamma sterilized as the final step.

Patients
Following patient presentation and complaint of painful

chronic wound, each patient was evaluated and given an

opportunity for voluntary participation in the study. If the

patient agreed, study procedures were explained, and a

written informed consent was obtained before initiating

any treatments. Selection criteria excluded any patients

that were on any type of anesthetic medication including

lidocaine for their chronic wound. For inclusion in the

study, the patient had to present 1) a chronic painful

wound (5–50 cm2) and 2) a wound judged not to require

debridement.

Study Protocol
Day 0

Patients were evaluated and assessed for eligibility. If all

study requirements were met and the patient provided

written informed consent, the patient was enrolled in the

study and underwent following procedure. Each patient

was asked to list his/her pain level on a Numeric Rating

Scale (NRS) with 0 being “no pain” and 10 being the

“worst pain imaginable.” Once the wound to be treated
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was clearly identified, it was cleansed with sterile normal

saline or sterile water to remove extraneous material, if

any. The wound was gently dried with a clean piece of

gauze. A thick layer of gel (a maximum of 5 g to cover the

wound to the thickness of a dime) was applied to the

wound bed and covered with a sterile petrolatum dressing.

Next, the wound was wrapped in a standard bandage

appropriate for the wound, which remained on until their

return on day 7. Patients were sent home with a diary to

note their daily pain level. They were also advised to note

any adverse reactions.

Day 7

Bandages and dressings were carefully removed. Patient

diaries were collected following their evaluation.

Statistical Analysis
All analyses were performed using either the statistical

software package (SAS statistical software, SAS Institute

Inc, Cary, NC) or the data analysis software (Excel,

Microsoft Corporation, Bellevue, WA). Since the pain

scores obtained on day 0 were before lidocaine gel appli-

cation, they were considered as the baseline pain scores.

Pain scores from days 0–7 were compared using ANOVA

(single factor repeated measures) initially to determine

significance, followed by a Tukey HSD post-hoc pairwise

test to analyze the differences in pain scores from day 0–7.

p-Values of <0.05 were considered significant.

Results
The evaluation included 33 patients of both sexes (14 men

(42%) and 19 women (58%)) suffering from pain due to

chronic open wounds. The age of the patients ranged from

53 to 89 years. 12 patients had venous leg ulcers (36%), 11

had diabetic foot ulcers (33%), 4 had pressure ulcers

(12%), 2 had vasculitic ulcers (6%), 2 had a traumatic

wound (6%), 1 had an abdominal wound (3%), and 1

had a second-degree burn (3%) (Table 1).

Initial pain score of the patients prior to the application

of lidocaine gel is shown in Table 2. Six (6) patients (18%)

recorded a pain score of 10 (worst imaginable pain), 24

patients (72%) indicated 6 or more on the pain scale, and

no patient recorded 0 (no pain) pain, which suggests that

the participating patients suffered from significant pain

from their chronic wounds.

Table 3 shows the pattern of the pain relief over 1 week

after the application of the new lidocaine gel. Of all

the patients, 2 patients (6%) had no pain relief or were

non-responsive (did not feel numbness/relief to gel appli-

cation throughout the study period) to this new lidocaine

gel. Of the 31 responders who reported an improvement,

all recorded that they felt pain relief by day 1.

Approximately 94% and 77% of the responders continued

to feel pain relief by day 2 and 3, respectively. The result

shows that the formulated lidocaine gel was effective in

providing pain relief after one application in majority of

the patients for multiple days. Over half of the responders

(58%) reported that the effectiveness of the lidocaine gel

lasted for up to 4 days, which is was not expected and

cannot be easily explained. However, the efficacy of the

lidocaine gel to yield therapeutic benefits was provided.

Figure 1 shows the average pain score reported by the

patients over 1 week following a single application of the

new lidocaine gel on day 0. The average pain score was

the lowest on day 1 and slowly increased for the next 6

days. The average pain scores from days 1–4 were statis-

tically significantly lower (ρ<0.01) compared to the base-

line (day 0) and days 5–7 pain scores. Figure 2 shows the

average pain intensity difference (pain scores normalized

to baseline value) over 1 week following a single applica-

tion of the new lidocaine gel on day 0. The pain intensity

difference was maximum on day 1 and slowly decreased

over the next 6 days. The average pain intensity difference

from days 1–4 were statistically significantly lower

(ρ<0.01) compared to the baseline (day 0) and days 5–7

pain intensity difference.

Table 4 shows a comparison of the average pain score

prior to and at 1 week after the application of the new

lidocaine gel. The average pain score of all patients was

7.2 prior to the application and 6 at 1 week after the

application. Among the responders reporting an improve-

ment, the average pain scale was 7 prior to the application

and 5.8 at 1 week after the gel application. This table

demonstrates that the pain experienced by the enrolled

Table 1 Types Of Wound Presented By The Enrolled Patients

Types Of Wound Number Of

Patients

Percentage (%)

Venous leg ulcer 12 36.4

Diabetic foot ulcer 11 33.3

Pressure ulcer 4 12.1

Vasculitic ulcer 2 6.1

Traumatic wound 2 6.1

Abdominal wound 1 3.0

Second-degree burn 1 3.0
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patients was lower even at 1 week than they experienced at

the beginning of the study.

Patients’ comfort level and acceptance of the new

lidocaine gel were very high throughout the study. No

adverse reactions were reported during the entire study

period.

Discussion
Lidocaine, an amide anesthetic has been used as a topical

anesthetic to control pain in chronic wound pain for many

years.6,13–15 Pain relief with most of the commercially

available topical lidocaine preparations lasts a few hours

(3–8 hrs) requiring multiple daily applications.13,15–17 The

evaluated 4% lidocaine in TRI-726 gel, on the contrary,

provided pain relief for multiple days after one application

in majority of the patients.

Conclusions
The treatment of patients with chronic wounds and pain

can be frustrating and filled with potential for medication

abuse and addiction. In an attempt to manage the chronic

wound pain, a gel containing 4% lidocaine in TRI-726

matrix was evaluated. Although this study evaluated the

efficacy of the new lidocaine gel in a small number of

patients, it provided pain relief for multiple days after

Table 2 Distribution Of Enrolled Patients By Pain Scale On Day 0

Pain Scale 1 2 3 4 5 6 7 8 9 10

Number of patient recorded 0 0 1 3 5 1 7 6 4 6

Percentage 0 0 3.0 9.1 15.2 3.0 21.2 18.2 12.1 18.2

Table 3 Pattern Of Pain Relief Over The Study Period Following The Application Of Lidocaine Gel

Day 1 2 3 4 5 6 7

All patients (33) 94% 88% 73% 55% 21% 15% 6%

All responders (31) 100% 94% 77% 58% 23% 16% 7%

Note: Responder = patients reporting numbness/relief to gel application throughout the study.
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Figure 1 Temporal profile of the pain scores of the enrolled patients over the 1

week of study period. Values are represented as mean±standard deviation, n=33.

Box represents pain scores on days 1–4, which were statistically significantly lower

(p<0.01) (denoted by *) than the pain scores at day 0 and days 5–7.
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Figure 2 Temporal profile of the pain intensity differences of the enrolled patients

over the 1 week of study period. Values are represented as mean±standard devia-

tion, n=33. Box represents pain intensity differences on days 1–4, which were

statistically significantly lower (p<0.01) (denoted by *) than the pain intensity

differences at day 0 and days 5–7.

Table 4 Comparison Of Average Pain Score Before And 1 Week

After Lidocaine Gel Application

Beginning Of Study End Of Study

All 7.2 6

Responders 7 5.8

Note: Responder = patients reporting numbness/relief to gel application through-

out the study.
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single application. This result was unexpected and war-

rants further studies to see if long-term use will reduce the

amount of pain medication prescribed in this group of

patients, thus curbing the potential for pain medication

abuse and addiction.
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