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Abstract 

Background: Abrasions and superficial burns are painful conditions that heal slowly and cause 

scarring. These are common entities found in clinical practice and dressings play a major role in the 

treatment of burns and abrasions. There is a need for a method in which there is early healing with 

minimal pain, discomfort, and scarring. The use of collagen for wound healing has drawn tremendous 

interest from scientists in the past few decades as it claims to help in healing wounds.  

Aim of the study: A need is felt to study the effectiveness of collagen dressing in comparison to 

conventional dressing (povidone-iodine, silver sulfadiazine). 

Materials and methods: Both inpatients and outpatients of Govt. Kilpauk Medical College and 

Hospital were included. 76 patients with 2
nd

 degree burns and 76 patients of abrasions were studied. 

These patients were randomized into collagen or conventional group of 38 each one group managed 

traditionally with a topical antibiotic (povidone-iodine/ silver sulphadiazine) and the other with 

occlusive collagen sheet dressing. Abrasions, single or multiple, due to trauma, road traffic accidents, 

and sports/athletic activities and 2
nd

 degree burn less than 15% total body surface area due to flame or 

hot liquids less than 24 hours old were included in the study. 

Results: Results obtained were compared with various authors. In the case of abrasions, the average 

pain score in the range of 0 to 10 was 6.7 in conventional dressing whereas it was 1.9 in the collagen 

group. In burns, the average pain score in the range of 0 to 10 was 6.8 in conventional dressing 

whereas it was 2.4 in the collagen group. In abrasions, infection was present in 20% of patients in the 

conventional group and only 8% of the patients in the collagen group. In burns, infection was present 
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in 24% of patients in the conventional group and only 16% of the patients in the collagen group. In 

abrasions in the conventional dressing group healing was achieved on an average of 8.6 days whereas 

in collagen dressing it took 7.6 days. In burns in the conventional dressing group healing was achieved 

on an average of 17.7 days whereas in collagen dressing it took 12.2 days. In abrasions, 40% of 

patients in the conventional group had good scars and 92% of patients in the collagen group had good 

scars. In burns, 28% of patients in the conventional group had good scars and 80% of patients in the 

collagen group had good scars. In abrasions, patient compliance in the conventional group was good in 

60% of cases whereas in the collagen group it was 96%. In burns, patient compliance in the 

conventional group was good in 56% of cases whereas in the collagen group it was 84%. 

Conclusion: Collagen sheet promotes early healing, reduces pain and decreases the need for 

analgesics, and decreases associated complications like infection as compared to the conventional 

dressing. The morbidity of the affected patients is reduced as the resultant scar is better in the majority 

of the patients using collagen. Because of the simple application and good tolerance of the membrane, 

collagen membrane can be advocated as a temporary biological dressing material in2
nd

 degree Burns 

and Abrasions. 
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Introduction 

Every properly planned scientific research has a 

rainbow around the corner. It is this which 

attracts thousands of investigators who, years 

ago, would have pushed off for unknown lands 

[1]. The possibility of an unexpected 

development which makes a pattern out of 

disorder, which would glamorize a drab array of 

facts, is the chief appeal of scientific research [2]. 

Abrasions and superficial burns are painful 

conditions that heal slowly and cause scarring. 

These are common entities found in clinical 

practice and dressings play a major role in the 

treatment of burns and abrasions [3]. There is a 

need for a method in which there is early healing 

with minimal pain, discomfort, and scarring. 

Collagen is the major fibrous protein of 

extracellular connective tissues, and it is also the 

most ubiquitous and plentiful protein in the 

animal kingdom [4]. The word collagen is 

derived from the Greek word kola (glue) plus 

gene [5]. They are the most abundant type of 

protein in the human body comprising 25% of the 

total protein and 70% to 80% of skin (dry 

weight). Proteins are natural polymers and 

makeup almost 15% of the human body and are 

essential for the process of wound healing [6]. 

The building blocks of all proteins are amino 

acids. The use of collagen for wound healing has 

drawn tremendous interest from scientists in the 

past few decades as it claims to help in healing 

wounds. Thus a need is felt to study the 

effectiveness of collagen dressing in comparison 

to conventional dressing. 

 

Materials and methods 

In patients & out patients of Govt. Kilpauk 

Medical College Hospital were studied. 76 

patients of 2
nd

-degree burns and 76 patients of 

abrasions were studied, these patients were 

randomized into collagen or conventional group 

of 38 each. Patients with less than 15% partial 

thickness burns were subdivided into 2 groups of 

38 each and patients with abrasions were also 

subdivided into 2 groups of 38 each. One 

managed traditionally with a topical antibiotic 

(povidone-iodine/ silver sulphadiazine) and the 

other with occlusive collagen sheet dressing. 

 

Inclusion criteria 

 Abrasions due to trauma, road traffic 

accidents, and sports/ athletic activities 

less than 24 hours old. 

 2
nd

 degree burns due to flame or hot 
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liquids less than 24 hours old. 

Exclusion criteria 

 Wound/ Burns with exposed bone, 

tendon, or joint. 

 Concurrent illness that may interfere with 

healing (carcinoma, diabetes mellitus) 

 

Xenogenous collagen membrane (KOLLAGEN) 

supplied by EDUCARE pharmaceuticals private 

limited; Chennai was used for the study. The 

collagen used in this study is purified 

reconstituted collagen. Purified collagen refers to 

collagen, which is free from other components 

normally associated with it in its native state. 

Reconstituted collagen refers to collagen, which 

has been reassembled into individual triple-

helical molecules with or without their 

telopeptide extensions, brought into solution, and 

then regrouped into the desired form. This 

reconstituted collagen is then cross-linked with 

tanning agents like glutaraldehyde or chromium 

sulfate; to improve its tensile strength, make it 

insoluble, decrease its rate of resorption, and 

lower its antigenicity. The collagen membranes 

come in varying dimensions of 5 x5 cm, 10 x 10 

cm, and 25x 25 cm, and their thickness is 0.6 

mm. It is sterilized by gamma irradiation and is 

marketed in FFS Aluminium pouch packing 

containing a mixture of Isopropyl alcohol & 

water; it has a shelf life of over 5 years at ambient 

temperature. For Conventional Dressing managed 

by topical Silver ointment containing 

chlorhexidine gluconate 0.2% w/w, silver 

sulfadiazine 1% w/w for 2
nd

-degreeburns, and 

Purdue Pharma's brand of consumer-available 

povidone-iodine (PVPI) Betadine containing 10% 

povidone-iodine in water was used for dressing 

abrasions. Thorough wash of the abrasion or the 

burn wound is done using normal saline. Dead 

skin and necrotic tissue were removed from the 

burn wound. Under aseptic precautions after 

thorough wash with normal saline to wash off the 

preservative agents, collagen dressing is applied 

over the wound trimming it with scissors to cover 

the entire area. The membrane dries and becomes 

adherent to the wound within an hour. A 

thorough wash of the abrasion or the burn wound 

is done using normal saline. Dead skin and 

necrotic tissue were removed from the burn 

wound. For abrasions dressing was done using 

gauze soaked with Betadine solution. In the case 

of 2
nd

-degree burns, the dressing was done using 

the Silver ointment. Patients of both groups were 

also given broad-spectrum antibiotics and 

analgesics. 

 

Results 

Results were tabulated as per Table – 1 to 12. 

 

Table - 1: Age distribution. 

Age (Years) Group 1(Collagen) Group 2(Conventional) Total P Value 

No (%) No (%) Chi
2
 test 

21-30 16(42.1) 15(39.5) 31  

0.715 31-40 9(23.7) 13(34.2) 22 

41-50 9(23.7) 6(15.8) 15 

51-60 4(10.5) 4(10.5) 8 

Total 38 38 76  

 

Table - 2: Distribution of number of dressings. 

Dressing Group 1 (Collagen) Group 2 (Conventional) Total P-value 

No (%) No (%) 

1-5 38(100) 7(18.4) 45 0.001* 

6-10 0 31(48.7) 31 

Total 38 38 76  
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Table - 3: Rate of infection. 

Infection Group 1 (Collagen) Group 2 (Conventional) Total P value 

No (%) No (%) 

Negative 35 (92.2) 30 (81.6) 65 0.001* 

Positive 3 (7.8) 8 (18.4) 11 

Total 38 38 76  

 

Table - 4: Compliance. 

 Group 1 (Collagen) Group 2 (Conventional) Total P value 

No (%) No (%) 

Bad 1(2.6) 16(42.1) 17 0.001* 

Good 37(97.4) 22(57.9) 59 

Total 38 38 76  

 

Table - 5: Scar. 

 Group 1 (Collagen) Group 2 (Conventional) Total P value 

No (%) No (%) 

Bad 4(10.5) 22(57.9) 26 0.001* 

Good 34(89.5) 16(42.1) 50 

Total 38 38 76  

 

 

Table - 6: Mean comparison of pain. 

 Group 1 (Collagen) Group 2 (Conventional) P value 

Mean ± S.D. Mean ± S.D. 

Pain 1.92 ± 0.71 6.76± 0.75 0.001* 

 

Table - 7: Mean comparison of rate of healing. 

 Group 1 (Collagen) Group 2 (Conventional) P value 

Mean ± S.D. Mean ± S.D. 

Healing 7.58 ± 0.79 8.6± 0.75 0.001* 

 

 

Table - 8: Mean comparison of no of dressing. 

 Group 1 (Collagen) Group 2 (Conventional) P value 

Mean ± S.D. Mean ± S.D. 

Dressing 1.11 ± 0.31 6.1± 0.72 0.001 

 

Table - 9: Distribution of number of dressings. 

Dressing Group 1 (Collagen) Group 2 (Conventional) Total P-value 

No (%) No (%) 

1-5 38(100) 0 38 0.001* 

6-10 0 6(15.8) 6 

>10 0 32(84.2) 32  

Total 38 38 76  
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Table - 10: Infection. 

Infection Group 1 (Collagen) Group 2 (Conventional) Total P value 

No (%) No (%) 

Negative 33(87) 30(78.9) 63 0.001* 

Positive 5(13) 8(21.1) 13 

Total 38 38 76  

 

Table - 11: Compliance. 

  Group 1 (Collagen)  Group 2  (Conventional) Total  P value 

No (%) No (%) 

 Bad 7(18.4) 13(34.2) 20  0.118 

Good 31(81.6) 25(65.8) 56 

Total 38 38 76  

 

Table - 12: Scar. 

Scar  Group 1 (Collagen)  Group 2  (Conventional) Total P value 

No (%) No (%) 

Bad 7(18.4) 28(73.7) 35 0.001* 

Good 31(81.6) 10(26.3) 41 

Total 38 38 76  

 

Discussion 

Wounds that are left uncovered are prone to 

infection and scarring with additional clinical 

problems. It has been well documented that the 

incidence of infection & degree of contraction are 

considerably reduced when wounds are dressed 

with biological materials rather than left exposed 

or dressed with non-biological material during 

healing. The fact that grafted wound heals faster 

with less complication than an open wound has 

been realized for almost a century [8]. Povidone-

iodine dressing for abrasions and silver 

sulphadiazine dressing for burns has been used as 

one of the standard dressing in many centers [9]. 

In the present study, collagen was used as an 

alternative to povidone-iodine or silver 

sulphadiazine dressing to cover the raw areas 

during the initial phase of healing in 50 out of 

the100 patients included in the study [10]. It was 

observed that xenogenous collagen membrane 

had good conform ability in lining mucosa & skin 

i.e. it was supple & adapted to the wound no 

matter what the contour was. Abrasions and burns 

are painful conditions due to the exposed nerve 

endings and as a result of this reduction of pain 

significantly reduces patient morbidity [11]. 

Collagen when used over the raw area provides 

the coverage for sensitive nerve endings there by 

diminishing the degree of pain significantly. The 

average pains core in the range of 0 to 10 was 6.7 

in conventional dressing whereas it was 1.9 in the 

collagen group. P<5% which is a significant 

reduction in pain score [12]. The average pain 

score in the range of 0 to 10 was 6.8 in 

conventional dressing whereas it was 2.4 in the 

collagen group. P < 5% which is again a 

significant reduction in pain. This result was by 

the study conducted by Sakiel S, et al. Infection 

of the wound is one of the most common 

complications because of the presence of necrotic 

tissue and tissue ischemia in burns and presence 

of dirt in abrasions as most of them are traumatic. 

Infection in turn leads to delayed healing of the 

wound. Decreasing the infection rate improves 

the quality of life. Infection was present in 20% 

of patients in the conventional group and only 8% 

of the patients in the collagen group. P<5% which 

indicates a lower rate of infection with collagen 

dressing [13]. Infection was present in 24% of 

patients in the conventional group and only 16% 

of the patients in the collagen group. P<5% which 

indicates a lower rate of infection with collagen 
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dressing. None of the cases showed any adverse 

reaction to the collagen proving its safety as a 

biological dressing. This result is by Khanna J N, 

et al. Rate of healing is measured by several days 

required for complete epithelialization of the 

wound. By decreasing the number of days 

required for healing patients can return to normal 

activities faster [14]. In the conventional dressing, 

group healing was achieved on an average of 8.6 

days whereas in collagen dressing it took 7.6 days 

(P <5%). In the conventional dressing, group 

healing was achieved on an average of 17.7 days 

whereas in collagen dressing it took 12.2 days (P 

< 5%). This shows that collagen dressing helps in 

decreasing healing time when compared to 

conventional dressing [15]. This was consistent 

with the study of Carlson BM, et al. which shows 

a healing time of range from 10-14 days. The 

appearance of the wound was restored to normal 

texture in about a month. The scar was assessed 

by the amount of scar contracture at the end of 4 

weeks. A good scar is important for cosmetic 

reasons and particularly in the Facial region. 40% 

of patients in the conventional group had good 

scars and 92% of patients in the collagen group 

had good scars, P<5%, which is a significant 

value. 28% of patients in the conventional group 

had good scars and 80% of patients in collagen 

group had good scars, P < 5%. Hence collagen 

helps in tissue remodeling and gives a better scar 

when compared to conventional dressing [16]. 

This is in concurrence with the study done by 

Moore KL, et al. Patients were asked to give 

feedback during follow-up regarding the 

comfortability of the dressing and the resultant 

scar after healing of the wound. Collagen 

dressing was considered comfortable as it was 

only a one-time application unless there was an 

infection, unlike conventional dressing in which 

the patient had to be subjected to dressings at 

regular intervals subjecting them to painful 

stimuli over the raw nerve endings [17, 18, 19, 

20]. 

 

Conclusion  

Collagen by its properties acts as a second skin to 

the burn wound and provides the ideal dressing in 

2
nd 

degree Burns and Abrasions. Pain was 

drastically reduced after the application of 

collagen dressing. Collagen dressing also 

controlled the infection rate by forming a 

temporary barrier between the wound and the 

environment. Majority of the patients healed with 

complete epithelisation at a rate faster than 

conventional dressing. The difference in the 

collagen group was accounted for by the fact that 

the collagen sheet provided an optimum 

environment for early healing. Thus, Collagen 

sheet promotes early healing, reduces pain and 

decreases the need for analgesics, and decreases 

associated complications like infection as 

compared to the conventional dressing. The 

morbidity of the affected patients is reduced as 

the resultant scar is better in the majority of the 

patients using collagen. Because of the simple 

application and good tolerance of the membrane, 

collagen membrane can be advocated as a 

temporary biological dressing material in 2
nd

 

degree Burns and Abrasions. 
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