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ABSTRACT

Infrared rays have low energy and their use does not cause toxic effects on the environment, so that infrared rays can
balance and activate cells in the body, thin the blood, break down water molecules, and inhibit bacteria or fungi. Inhibition
of bacterial or fungal growth in skin wounds that are often experienced and cause damage to epithelial tissue. The purpose
of the study provides an overview of the effectiveness of infrared on the healing rate of incision wounds and burns in
Wistar rats. The method with an experiment with a completely randomized design method, the sample used was 48 male
white rats with 24 with incision wounds and 24 with burns. The results of the incision wound on the 12th day showed that
there was a reduction in the length of the wound at P1 (0.1 cm), P2 (0.1 cm) and P3 (0.2 ¢cm) so that with a wound length
of 0.1 means healing has occurred. Burns on the 12th day there was a decrease in the diameter of the burn wound both at
P1=P2=P3=0.3 cm. Conclusion The use of infrared therapy in the healing process of incision wounds and burns on days
9-12. Infrared wavelength 940 nm as near infrared produces heat, so the healing process is less than 14 days.

Keywords: Infrared; Healing; Incision Wound; Burn Wound

1. INTRODUCTION

Currently, infrared rays are widely used as healing therapy. Infrared rays cannot be seen and are electromagnetic waves,
with a frequency of 300 GHz — 40,000 GHz, so infrared rays are produced from processes within molecules and in hot objects.
Infrared waves are electromagnetic radiation which is longer than visible light and shorter than microwave radiation.
Infrared rays are formed from hot objects that experience atomic and molecular vibrations which produce heat waves
(Rianti,2021).

Infrared rays have a longer wavelength than visible light, so infrared rays are used as a therapy for pain complaints
resulting from inflammation (Untari, 2023). According to Afifah (2019), in her research, she explained that infrared rays
have low energy and their use does not cause toxic effects on the environment, so infrared rays can balance and activate
cells in the body, thin the blood, break down water molecules, and inhibit bacteria or fungi. In this study, researchers used
infrared light as a therapy for wound healing.

Inhibition of bacterial or fungal growth in wounds on the skin which are often experienced and result in damage to
epithelial tissue. Because the skin has an important role in protecting the body from foreign objects, injured skin can result
in disruption of the normal anatomical structure of the skin. Wounds experience cellular disorders that lose anatomical
tissue continuity, so there is a response from the body to heal the wound (Wilantari,2019). Riskesdas (2013) explains that
the prevalence of injuries in Indonesia has increased every year, in 2013 there was an increase of 47.7%. Residents
experienced the three highest levels of injuries, namely abrasions or bruises (70.9%), sprains (27.5%), lacerations (23.2%)
(Ministry of Health, 2013). Wardani (2021) explains that wounds are damage to body tissue due to factors that interfere
with the body's protection. Understanding incised or cut wounds is a type of wound that manifests as linear tears in the
skin and tissue.

An incision wound is a wound that is damaged by body tissues due to a sharp object, in the healing process with repair
of tissue injury from several phases, namely the inflammatory phase, the proliferasl phase and the remodeling phase. If the
wound has a chronic condition, it must be treated quickly because it will be contaminated with bacteria so that infection
can occur (Wilantari, et al., 2019). Not only cuts or incisions that can cause infection, one of the wounds, namely burns, can
also become infected. Because burns are damaged or lose tissue caused by heat sources. Efforts that can be made for burn
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therapy are the provision of therapy to prevent secondary inflammation, aiming to prevent infection, help the formation of
collagen and help the remnants of the epithelium develop so that the wound can close quickly (Balgis, 2014). Kurnianto
(2017) explained that burns that experience infection are a serious problem because they can result in delayed epidermal
maturation and the formation of scar nets and infections are the cause of morbidity and mortality. The research conducted
aims to provide an overview of the effectiveness of infrared on the healing rate of incision wounds and burns in male white
rats.

2. RESEARCH METHOD

The type of research used in this research is an experiment with a completely randomized design method. The tools used
are calipers, nails, Bunsen, scalpel number 10, handscoon, mask, and infrared box with a wavelength of 940 nm. The
research object used male white rats (Rattus novergicus) with a body weight of £250-300 grams and aged 2-2.5 months. The
number of male white mice used was 24, according to Federer's formula (Maryanto and Fatimah, 2004). The samples were
divided into 2 groups, namely the control group and the treatment group with treatment groups P1, P2 and P3 and each
consisting of 6 white mice. There were 24 incision wounds and burns each, so the total number of white mice was 48. Incision
wounds by giving a wound 2 cm long and 0.2 mm deep, and for burns using a nail with a head with a diameter of 1.20 cm.
The treatment group was divided into three groups, namely wounds given an infrared distance of 7 cm (P1), an infrared
distance of 16 cm (P2), and an infrared distance of 25 cm (P3) for 20 minutes. Independent variables: Infrared distance 7
cm, infrared distance 16 cm, and infrared distance 25 cm with a time of 20 minutes. Dependent/bound variable: healing of
incision wounds and burns in male white rats. Control variables: wound length, wound depth, diameter and method of

infrared exposure.

3. RESULTS AND DISCUSSION
3.1 Results

The research was carried out in the experimental animal laboratory at Wijaya Kusuma University, Surabaya with
experimental samples of male white rats (Rattus novergicus) with a body weight of £250-300 grams and aged 2-2.5 months.
The number of samples from each treatment of incised wounds and burns was 24 individuals. Treat incised wounds on white
mice by giving a wound with a scalpel number 10 on the back of the white mouse, and the length of the wound is 2 cm long
and 0.2 mm deep. To treat rats, they were given burns by giving wounds to their backs from a nail with a head with a
diameter of 1.20 cm and burning it over Bunsen and then placing it directly on the back of the experimental animal.
Treatment of experimental animals before incisions or burns were carried out, experimental animals were given ketamine

which aims to reduce pain in male white mice.
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Figure 1. Results of an incision wound on a male white rat, with a wound on the skin of the white rat with a wound length

of 2 cm and a depth of 0.2 mm (a), an incision wound treated with infrared therapy with a therapy time of 20
minutes (b), an incision wound that has healed and hair has grown to cover the wound (c)
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Figure 2. Results of the description of burn wounds on male white rats, skin wounds with burns with a diameter of 1.20
cm (a), skin burns given infrared therapy (b), burn wounds healing (c)
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Figure 3. Data results from the average wound length in incisional wounds
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Figure 4. Data results from the average diameter of the wound in burns
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3.2 Discussion

A wound is a condition where the integrity of the skin occurs when it experiences friction, due to exposure to temperature,
chemicals and radiation. The causes of injuries vary, resulting in open or closed wounds. The occurrence of wounds on the
skin will interfere with the protective function of the skin and will result in the body's life being threatened. A wound is
defined as a condition where there is a disruption in continuity that results in damage to the tissue (Asyifa et al., 2023).
Research carried out on male white rats involved incised wounds and burns, and wound healing was carried out using
infrared therapy. Infrared therapy uses a wavelength of 940 nm with a time of 20 minutes and varying distances of 7 cm,
16 cm and 25 cm. Currently, the use of infrared for therapy is widely used for health. Infrared therapy aims to reduce pain,
based on Kaye et al., (2010) and Putra et al., (2017) who explain that the use of infrared therapy is used to significantly
treat the musculoskeletal system thereby reducing pain. The heat generated from infrared therapy can be absorbed by the
skin, so in this study by utilizing the heat from infrared therapy it is hoped that it can heal incised wounds and burns in
white mice.

Figure 1 shown that white mice treated with incision wounds, shown in pictures a and b, with skin tissue that was
given an incision wound and then given infrared therapy (b), showed redness at the edges of the injured skin tissue, reduced
thickness and length of the wound. decreasing. The condition of the incisional wound by administering infrared therapy
reduces the existing scar tissue, so the healing process is faster. Primasari (2020) explains that in the natural healing
process there is scar tissue. The results of the research show that scar tissue does not form, healing occurs (c) and hair grows
around the skin tissue. The white rat fur that had covered the wound remained white, clean and thick. The clinical picture
of young male mice has yellowish white fur, smooth, clean and thick fur (Rosmarwati, 2022). Burns are a problem that must
be considered, because they can result in morbidity and complications from the wounds caused. Wounds result from heat
and will cause damage to the skin and redness and peeling wounds. Research on male white rats with burns is shown in
Figure 2. The results of the burns on the skin show the formation of yellowish red and dry wounds (a), then the burns were
treated with infrared to speed up healing and the skin tissue showed reddish dry wounds (b), Healing occurs in the skin
tissue which experiences a reduction in the width of the wound diameter and around the wound the skin grows hair (c).
Based on the cause and degree of burns, burns are divided into two, namely degrees I and II. The general appearance of
burns is redness of the skin, blistering, peeling, swelling, the skin looks white to charred (Kaihena, 2021).

Figure 3 shown the duration of therapeutic healing in male white mice for incision wounds which explains that on
day 4 there was a reduction in the length of the wound and the results showed an average of 1.7 cm on P1 and P2. Day 5
showed a reduction in wound length on P2 (1.1 cm) as well as on day 7 (0.5 cm). The wound length results are shown in the
graph for P1 on day 8 (0.4 cm), for P3 on day 9 (0.5 cm) and day 10 (0.3). Day 12 shows that there is a reduction in wound
length at P1 (0.1 cm), P2 (0.1 cm) and P3 (0.2 cm), so a wound length of 0.1 means healing is occurring.

Figure 4 shows the results obtained that the healing of burn wounds on P1, P2 and P3 with a reduction in the width
of the wound diameter seen on day 9 shows P1 = 0.4 cm, P2 = 0.4 cm and P3 = 0.6 cm. On day 12, there was a reduction in
the diameter of the burn wound at P1=P2=P3 = 0.3 cm. Healing of incised wounds and burns resulted in a decrease in the
length and diameter of the wounds occurring on the 9th and 12th days. A wound condition is a state of damage to body
tissue due to tearing of muscles, connective tissue and skin due to tears, scratches and burns. Research that looks at the
healing of incised wounds and burns given infrared therapy. Infrared is radiation that produces heat. Gunawan's (2019)
research on the healing process of incisional wounds in mice from experimental animals on day 1. 5th and 15th after incision.
According to Kurnianto (2017), burns in the healing process can heal in less than 14-21 days. The use of infrared therapy
shows that the healing process in incised wounds and burns occurs on days 9-12. Infrared which has a wavelength of 940
nm as near infrared produces heat. So, the healing process using infrared therapy on incised wounds and burns can heal in
less than 14 days. According to Sukmawati (2023), the wound healing process is influenced by temperature. So in this study
the wound healing process was due to infrared therapy producing heat thereby speeding up the healing process.

4. CONCLUSION

Use of infrared therapy in the healing process for incised wounds and burns on days 9-12. Infrared wavelength 940 nm as
near infrared produces heat, so the healing process takes less than 14 days.
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