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ABSTRACT 

Aloe vera has long been known for its diverse properties, including wound healing. 
Compounds such as saponins, tannins, and polyphenols contained in aloe vera provide anti-
inflammatory, antibacterial, and accelerate tissue regeneration. This study aims to 
compare the effectiveness between Povidone Iodine 10% and Aloe Vera Gel on burn wound 
healing in Wistar Rats (Rattus norvegicus). The study used an experimental design with 
post-test only control group design. A total of 33 rats were divided into three groups: 
control group without treatment, Povidone Iodine 10% group, and Aloe Vera Gel group. 
Observations were made on days 0, 7, and 14 with parameters of wound diameter, 
percentage of wound reduction, and histopathological analysis to assess the amount of 
blood vessel formation, fibroblasts, macrophages, and epidermal thickness. The results 
showed that the administration of Aloe Vera Gel is effective in healing burn wounds, 
especially in the inflammatory and proliferation phases. 
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INTRODUCTION 

Burns are one of the most common forms of injury. Burns are characterized 

by tissue damage or loss resulting from contact between the skin and heat, radiation, 

electricity, and chemicals.  

Damage to skin tissue increases the risk of exposure to bacteria and other 

pathogens due to the loss of the protective layer. Burns are classified into 3 degrees 

based on the extent and depth of tissue damage. (Alepandi et al., 2022; Tammam et 

al., 2023).. First-degree burns affect the epidermis and are characterized by redness, 

slight edema, and pain. Second-degree burns affect the epidermis and part of the 

dermis and are characterized by the formation of ulcers, edema, and severe pain. 

http://sosains.greenvest.co.id/index.php/sosains
https://creativecommons.org/licenses/by-sa/4.0/
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Third-degree burns affect the entire epidermis, dermis, hypodermis, and reach the 

muscles and nerves. (Uswatun Hasanah et al., 2023)..  

According to the World Health Organization (WHO), the worldwide death 

rate from burns was estimated at 265,000 in 2015. WHO data in 2016 recorded the 

highest prevalence of burns in the Southeast Asian Region with death rates per 

100,000 people per year in the countries of Indonesia (172.7/100,000), Cambodia 

(165.4/100,000), and Laos (151.3/100,000). The incidence of burns in Indonesia is 

very high, with more than 250 people dying each year from burns (Adimaharani, 

N.M.L., 2019). 

According to data from the 2013 Basic Health Research (Riskesdas), there 

was a 35% increase in the incidence of burns in Indonesia from 2014 to 2018. In 

2018, there were 1,701 cases (20.19%), in 2017 there were 1,570 cases (18.64%), 

in 2016 there were 1,432 cases (17.03%), in 2015 there were 1,387 cases (16.46%), 

and in 2014 there were 1,209 cases (14.35%). The prevalence of burns in Indonesia 

reached 2.2%, occurring in several provinces such as Nangroe Aceh Darusalam 

(5.2%), Riau Islands (3.8%), and the highest in Bali Province with 6.8%. According 

to Riskesdas data for Medan City, from January to December 2016, there were a 

total of 89 cases of burned individuals in North Sumatra. The region with the 

highest prevalence of burns is in Bali Province (Adimaharani, N.M.L., 2019; Weny 

Andriany Sinaga, 2022). 

Currently, people still use traditional medicine and herbal ingredients as an 

alternative treatment, therefore complementary therapy is needed in healing burn 

wounds and to support the role of topical antimicrobials. Aloevera or aloe vera is 

one of the alternative medicines that can be used as a burn medicine because the 

content in it can act as an antibacterial. Aloe vera is a plant native to the semi-

tropical region and is considered one of the herbal plants with diverse benefits. 

Characteristics of aloe vera include thick, tapered leaves, with short stalks from the 

ground. Although not part of the cactus family, aloe vera belongs to the lily tree 

family, known as Aloe barbadensis miller (Alepandi et al., 2022).  

Previous studies have shown that aloe vera is effective in wound healing in 

various animal models. Aloe vera's antimicrobial, antioxidant, and anti-

inflammatory properties make an important contribution to the treatment of 

wounds, minor burns, and skin irritations. Aloe vera also contains bradykinin and 

thromboxane substances that have been shown to be effective in reducing pain and 

accelerating the wound healing process by facilitating the removal of dead skin 

cells. (Hai et al., 2019).  

Until recently, the standard treatment for burns involved the use of 

antiseptics, antimicrobials and anti-inflammatories. Povidone iodine is one of the 

most commonly used antiseptics. Povidone iodine is a local anti-bacterial 

compound that is efficient in eradicating microorganisms such as bacteria, fungi, 

protozoa, viruses and spores, and is commonly used as a skin antiseptic. (Prasetya 

& Suhaymi, 2020; Research et al., 2023)..  

In preclinical research, it is necessary to conduct a series of trials using animal 

models before the experiment is implemented in humans. Rodents (rodentia order) 

such as white rats (Rattus norvegicus), mice (Mus musculus) and rabbits have 

physiological functions similar to humans so they are often used as experimental 
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models. Most biomedical research uses experimental animals such as Wistar rats, 

mice and rabbits.(Alepandi et al., 2022). 

This study aims to compare the epithelialization process between Povidone 

Iodine 10% and Aloe Vera gel in healing burn wounds in Wistar rats. The 

formulation of the problem proposed is how the comparison of the epithelialization 

process of the two materials in healing burn wounds. The objectives of this study 

include the general objective, which is to compare the effectiveness of the two 

materials in healing burn wounds, as well as specific objectives to compare the 

effectiveness on days 0, 7, and 14, and to analyze differences in biological responses 

in burn wounds treated with each material. The benefits of this study include 

theoretical benefits that support herbal treatment with natural ingredients and 

provide insight for further research, as well as practical benefits as a cheap and 

affordable alternative treatment. 

 

RESEARCH METHOD 

This study used a true experimental design with post-test only control group 

design. There was one control group that was not treated, and two treatment groups, 

namely the group of rats treated with Povidone Iodine 10% and the group of rats 

treated with Aloe Vera gel. The study aimed to evaluate the comparison of the burn 

wound healing process in each treatment group. 

This research will be conducted at the University of North Sumatra 

Laboratory from April to June 2024. The location was chosen to support the 

implementation of experiments with adequate facilities. The research time was 

chosen to provide enough time for observation of the wound healing process in 

Wistar rats. 

The population of this study consisted of male Wistar rats (Rattus norvegicus) 

with body weight of 150-200 grams and age of 2-3 months, which were divided 

into three groups. Based on calculations using the Federer formula, the number of 

samples required was 9 rats for each group, with a total of 27 rats used in this study. 

 

RESULT AND DISCUSSION 

Burn Diameter Data 

The effect of aloe vera gel on the diameter of wistar rat burn wounds was 

studied in this study. Diameter data will be presented as mean ± standard deviation 

(mean ± SD). 

 

Table 4.1 Comparison of mean burn diameter (mm) 

Day Group Mean ± standard deviation 

0 NaCl 22,46 ±1,40 

Povidone Iodine 10% 23,34±1,43 

Aloe Vera Gel 23,01±0,77 

7 NaCl 19,52±1,83 

Povidone Iodine 10% 17,89±1,24 

Aloe Vera Gel 17,60±1,63 

14 NaCl 13,23±3,21 
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Povidone Iodine 10% 9,52±3,53 

Aloe Vera Gel 11,30±2,40 

 

 
Figure 1. Comparison of mean burn diameter 

 

According to table 1 and graph 1, it can be indicated that the average diameter 

in the NaCl, povidone iodine 10% and aloe vera gel groups experienced a gradual 

decrease in wound diameter until day 14. In the group treated with povidone iodine 

10%, the wound diameter decreased from 23.34±1.43 on day 7 to 9.52±3.53 on day 

14. This case shows that the group treated with povidone iodine 10% had the most 

significant decrease in wound diameter at the end of the study compared to the other 

groups. Before performing statistical analysis to compare the diameter between 

groups, data normality testing will be carried out using the Shapiro-Wilk test due to 

the number of samples less than 50. 

 

Table 2. Normality test of burn diameter 

Day Group P-value 

0 NaCl 0,799 

Povidone Iodine 10% 0,772 

Aloe Vera Gel 0,469 

7 NaCl 0,269 

Povidone Iodine 10% 0,834 

Aloe Vera Gel 0,710 

14 NaCl 0,887 

Povidone Iodine 10% 0,404 

Aloe Vera Gel 0,280 

 

Table 2 displays the results of the normality test for the diameter of burn 

wounds in several treatment groups over three time points. Table 2 shows that all 

data are normally distributed (p value > 0.05) so it will be continued with the Levene 

test to test the homogeneity of the data (p value > 0.05). After the data is normally 

distributed and homogeneous, the data will be analyzed using One Way ANOVA.  
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Table 3. Levene's test of burn diameter 

Levene's Test 

Day P-value 

0 0,283 

7 0,225 

14 0,328 

 

Table 3 shows the results of Levene's test for burn diameter fulfill the 

assumption of homogeneity of variance. This data meets the requirements for 

statistical analysis which assumes equal variance (p value > 0.05). 

 

Table 4. ANOVA test of burn wound diameter 

ANOVA 

Day P-value 

0 0,329 

7 0,036 

14 0,057 

 

Table 4 on day 0 and day 14 shows no significant difference between groups 

(p value > 0.05). However, on day 7 (p value <0.05) there was a significant 

difference between groups. Post Hoc test with Tukey HSD test was conducted to 

compare the difference in burn diameter between groups. 

 

Table 5. Post Hoc test of burn wound diameter 

Day Group Comparator  P-value 

0 NaCl Povidone Iodine 10% 0,305 

NaCl Aloe Vera Gel 0,614 

Aloe Vera Gel Povidone Iodine 10% 0,843 

7 NaCl Povidone Iodine 10% 0,094 

NaCl Aloe Vera Gel 0,043* 

Aloe Vera Gel Povidone Iodine 10% 0,923 

14 NaCl Povidone Iodine 10% 0,045* 

NaCl Aloe Vera Gel 0,393 

Aloe Vera Gel Povidone Iodine 10% 0,455 

Notes (*): P value <0.05 

 

Post Hoc test results in table 5 can be concluded that on day 7, significant 

differences (p value <0.05) were found between the NaCl and aloe vera gel groups. 

Significant differences were also found between the NaCl and povidone iodine 10% 

groups on day 14. 

 

Data on Percent Reduction of Burn Diameter 

The effect of aloe vera gel on the diameter of the burn wound can also be 

expressed in the form of a percent reduction presented in table 4.6 below. 
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Table 6. Average percent reduction in burn wound diameter 

Day Group Average Percent Reduction in 

Burn Diameter 

7 NaCl 13.61% 

Povidone Iodine 10% 20,63% 

Aloe Vera Gel 23,46% 

14 NaCl 40,94% 

Povidone Iodine 10% 59,29% 

Aloe Vera Gel 50,96% 

 

Table 6 shows that on day 7, aloe vera gel had the highest diameter reduction 

among the three groups (23.46%), followed by povidone iodine 10% and NaCl 

groups. However, on day 14, the povidone iodine 10% group showed the greatest 

decrease (59.29%), followed by the aloe vera gel and NaCl groups. Data normality 

testing was carried out using the Shapiro-Wilk test, if the data was normal (p value> 

0.05) then continued with the homogeneity test with the Levene test. After the data 

is normally distributed and homogeneous, it will continue with the One Way 

ANOVA test. 

 

Table 7. Normality test of percent reduction in burn diameter 

Day Group P-value 

7 NaCl 0,964 

Povidone Iodine 10% 0,111 

Aloe Vera Gel 0,108 

14 NaCl 0,671 

Povidone Iodine 10% 0,339 

Aloe Vera Gel 0,240 

 

Table 8. Levene test of percent reduction in burn diameter 

Levene's Test 

Day P-value 

7 0,867 

14 0,346 

 

Based on the results of the normality test in table 7 and the Levene test in table 

8, the results show that the data is normally distributed and the variance between 

groups is the same or homogeneous on day 7 and day 14. The data test results fulfill 

the assumptions of normal distribution and homogeneity of variance. 

 

Table 9. ANOVA test of percent reduction in burn wound diameter 

ANOVA 

Day P-value 

7 0,024 

14 0,023 
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The ANOVA table (Table 9) shows that on day 7 and day 14 there was a 

significant difference between the study groups (p value <0.05) and to compare the 

difference in percent reduction in burn wound diameter between groups, a Post Hoc 

test was conducted with the Tukey HSD test. 

 

Table 10. Post Hoc test of percent reduction in burn wound diameter 

Day Group Comparator  P-value 

7 NaCl Povidone Iodine 10% 0,123 

NaCl Aloe Vera Gel 0,022* 

Aloe Vera Gel Povidone Iodine 10% 0,691 

14 NaCl Povidone Iodine 10% 0,017* 

NaCl Aloe Vera Gel 0,254 

Aloe Vera Gel Povidone Iodine 10% 0,380 

Notes (*): P value <0.05 

 

In table 10 Post Hoc test, there is a significant difference in percent diameter 

reduction (p value <0.05) between the NaCl group and aloe vera gel on day 7. On 

day 14, there was also a significant difference between the NaCl group and 

povidone iodine 10%. 

 

Burn Histopathology 

The results of histopathological analysis were assessed with respect to the 

number of blood vessels, fibroblasts, macrophages and epithelial thickness. The 

examination was performed using a Zeiss Primo Star microscope (Zeiss, Germany) 

with 10x ocular magnification and 40x objective lens magnification.  

 

Table 11. Blood vessel histopathology 

HISTOPATHOLOGY OF BLOOD VESSELS (10x40 magnification) 

0 NaCl  

 
Povidone Iodine 10% 
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Aloe Vera Gel 

 
7 NaCl 

 
Povidone Iodine 10% 

 
Aloe Vera Gel 

 
14 NaCl 

 
Povidone Iodine 10% 
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Aloe Vera Gel 

 
 

Table 11 shows the results of blood vessel histopathology in the three 

treatment groups with 10x40 magnification. 

 

Table 12. Comparison of the average number of blood vessels in each group 

Day 

Group 

Blood Vessels in 3 Fields of 

View (10 x10) 
Average 

Number 
1 2 3 

0 

  

  

NaCl 1 2 0 1 

Povidone Iodine 10% 2 3 4 3 

Aloe Vera Gel 1 5 3 3 

7 

  

  

NaCl 10 9 12 10 

Povidone Iodine 10% 5 6 7 6 

Aloe Vera Gel 6 7 5 6 

14 

  

  

NaCl 8 7 13 9 

Povidone Iodine 10% 19 17 18 18 

Aloe Vera Gel 22 12 9 14 

 

Table 12 above states the number of blood vessels in 3 fields of view and the 

average number of blood vessels. All groups experienced an increase in blood 

vessels over time. The povidone iodine 10% and aloe vera gel groups had more 

blood vessels than the NaCl group. 

 

Table 13. Histopathology of fibroblasts 

HISTOPATHOLOGY OF FIBROBLAS (magnification 10x40) 

0 NaCl  
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Povidone Iodine 10% 

 
Aloe Vera Gel 

 
7 NaCl 

 
Povidone Iodine 10% 

 
Aloe Vera Gel 

 
14 NaCl 
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Povidone Iodine 10% 

 
Aloe Vera Gel 

 
 

Table 13 is an image of fibroblast histopathology on days 0, 7 and 14 in the 

NaCl, povidone iodine 10% and aloe vera gel groups.  

 

Table 14. Average number of fibroblasts in NaCl, povidone iodine 10% and aloe 

vera gel groups 

Day 

Group 

Fibroblast Count in 3 Fields of 

View (10 x10) 
Average 

Number 
1 2 3 

0 

  

  

NaCl 8 12 6 9 

Povidone Iodine 10% 14 17 7 13 

Aloe Vera Gel 6 18 12 12 

7 

  

  

NaCl 102 93 86 94 

Povidone Iodine 10% 129 141 110 127 

Aloe Vera Gel 89 104 76 90 

14 

  

  

NaCl 25 20 35 27 

Povidone Iodine 10% 73 56 41 57 

Aloe Vera Gel 61 48 34 48 

 

Table 14 states the number of fibroblasts in 3 fields of view and the average 

number of fibroblasts. All groups experienced the most fibroblast growth on day 7 

with the highest number of fibroblasts in the povidone iodine 10% group. On day 

14, povidone iodine 10% showed the highest fibroblast activity. Aloe vera gel 

showed high fibroblast activity, but slightly lower than povidone iodine 10%.  
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Table 15. Macrophage histopathology 

MACROPHAGES HISTOPATHOLOGY (10x40 magnification) 

0 NaCl  

 
Povidone Iodine 10% 

 
Aloe Vera Gel 

 
7 NaCl 

 
Povidone Iodine 10% 

 
Aloe Vera Gel 
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14 NaCl 

 
Povidone Iodine 10% 

 
Aloe Vera Gel 

 
 

Table 15 is an image of macrophage histopathology on days 0, 7 and 14 in 

the NaCl, povidone iodine 10% and aloe vera gel groups. 

 

Table 16. Average number of macrophages in each group 

Day 

Group 

Number of Macrophages in 3 

Fields of View (10 x10) 

Average 

Number 

1 2 3   

0 

  

  

NaCl 5 4 8 6 

Povidone Iodine 10% 4 3 6 4 

Aloe Vera Gel 0 3 6 3 

7 

  

  

NaCl 3 2 11 5 

Povidone Iodine 10% 9 6 5 7 

Aloe Vera Gel 9 14 12 11 

14 

  

  

NaCl 8 2 5 5 

Povidone Iodine 10% 12 9 6 9 

Aloe Vera Gel 3 10 8 7 

 

Table 16 above states the number of macrophages in 3 fields of view and the 

average number of macrophages. Based on table 4.16, it can be seen that all groups 

experienced an increase in macrophages. NaCl group is relatively stable, 10% 

povidone iodine group macrophages tend to increase but less than the increase in 

the number of macrophages in the aloe vera gel group. 
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Table 17 Histopathology Epidermis 

HISTOPATHOLOGY OF EPIDERMIS (magnification 10x200) 

0 NaCl  

 
Povidone Iodine 10% 

 
Aloe Vera Gel 

 
7 NaCl 

 
Povidone Iodine 10% 
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Aloe Vera Gel 

 
14 NaCl 

 
Povidone Iodine 10% 

 
Aloe Vera Gel 

 
 

Table 17 is an image of epidermal histopathology on days 0, 7 and 14 in the 

NaCl, povidone iodine 10% and aloe vera gel groups. These results are consistent 

with other histopathology data. 

 

Table 18. Epidermal thickness measurement (µm) 

Day 

Group 

Epidermal Thickness (in µm) Magnification 

10x200 

1 2 3 Average 

0 

  

  

NaCl 40386,63 75635,22 94164,112 70061,99 

Povidone Iodine 10% 37567,86 27453,32 29414,255 31478,48 

Aloe Vera Gel 55905,98 86697,87 68776,659 70460,17 

7 

  

  

NaCl 71709,2 92389,52 86015,217 83371,31 

Povidone Iodine 10% 133734,7 122142,6 101120,58 118999,28 

Aloe Vera Gel 149854,1 158048,2 173855,69 160586,00 
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14 

  

  

NaCl 42249,17 54703,52 67343,00 54765,23 

Povidone Iodine 10% 59509,09 40465,65 45140,226 48371,65 

Aloe Vera Gel 85497,11 61615,71 54832,545 67315,12 

 

Table 18 is the result of measuring the thickness of the epidermis in 10x200 

magnification on days 0, 7 and 14 in the NaCl, povidone iodine 10% and aloe vera 

gel groups. In the initial condition, the thickness of the epidermis in the three groups 

was not too different with povidone iodine 10% having the thinnest epidermal 

thickness. On day-7, epidermal thickness increased in all groups with aloe vera gel 

showing the greatest increase in thickness (160586.00 µm), followed by povidone 

iodine 10% and NaCl. On day-14, epidermal thickness decreased in all groups 

compared to day-7. However, aloe vera gel still maintained the highest thickness. 

 

Discussion 

Based on table 1, the average diameter of burn wounds, all groups 

experienced a reduction in diameter. The decrease in diameter can be seen directly 

from the graph of the average burn diameter. The povidone iodine 10% group 

experienced the largest average decrease (13.82 ± 2.1 mm) followed by the aloe 

vera gel group with an average difference (11.71 ± 1.63 mm) and finally the NaCl 

group with an average difference (9.23 ± 1.81 mm). According to data analysis, on 

day 7 the NaCl and aloe vera gel groups showed significant differences (p value = 

0.043). This is in accordance with Levin's findings which state that aloe vera can 

help in the burn wound healing process. (Levin et al., 2022). 

Data on the percent decrease in burn wound diameter showed that on day 7, 

the aloe vera gel group experienced the largest decrease of 23.46% and was 

followed by the povidone iodine 10% group with a result of 20.63% and the least 

was the NaCl group with a result of 13.61%. However, on day 14 the povidone 

iodine 10% group experienced the greatest decrease with a result of 59.29% and the 

aloe vera gel group as much as 50.96%. This data shows that the use of aloe vera 

gel is more effective on day 7 than day 14.  

Data analysis of the percent decrease in wound diameter showed the same 

results as the burn diameter data analysis. On day 7, the aloe vera gel and NaCl 

groups had a significant difference (p value = 0.022). On day 14, the group that had 

a significant difference was the povidone iodine 10% group with the NaCl group (p 

value = 0.017).  

However, at both times, the comparison between the aloe vera gel and 

povidone iodine 10% groups showed no significant difference (p value = 0.691 and 

0.380). These results can be obtained because the two groups tend to have similar 

effects, both reducing the diameter of the burn wound.  

The histopathology readings assessed the number of blood vessels, fibroblasts 

and macrophages as these three parameters are related to the wound healing 

process. Histopathology on day-0 depicted the least number of blood vessels, 

fibroblasts and macrophages. This is due to the recent wounding process.  

Burn wound healing consists of 3 phases. The first phase of wound healing 

or inflammation is the initial stage that begins immediately after the burn occurs 

and lasts for 3-4 days. In this phase, there are changes in the number of blood 
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vessels. Histopathology images on day 7 showed a slight increase in the number of 

blood vessels and an increase in cellular activity.  

This process involves the release of neutrophilic granulocytes and monocytes 

(which will later turn into macrophages) from the blood vessels. This triggers 

phagocytosis activity in the wound area which functions to fight pathogens and 

clean damaged cells. Macrophages on day 7 increased especially in the aloe vera 

gel group, stating that the effect of aloe vera is faster in the process of fighting 

pathogens than other groups. (Fernández-Guarino et al., 2023; I Wayan Suindiana, 

2021).  

In the proliferation phase, fibroblasts are formed which are responsible for 

producing collagen. Fibroblasts not only contribute to the formation of granulation 

tissue but also regulate the movement and proliferation of keratinocytes and play a 

role in the formation of new blood vessels. From table 4.14 the number of 

fibroblasts, it can be seen that a drastic increase occurred on day 7. The group with 

the highest number of fibroblasts is povidone iodine 10% which is 127.  

In the proliferation phase, phagocytosis by macrophages also occurs. 

Macrophages and mast cells also actively produce growth factors that are important 

in this phase. Clinically, there will be red granulation tissue, exudate formation and 

this phase lasts for 3 to 12 days. This is consistent with the finding that the number 

of macrophages is relatively stable for 14 days. (Fernández-Guarino et al., 2023; I 

Wayan Suindiana, 2021; Kesehatan et al., 2020).. 

The final phase, the maturation or remodelling phase, is characterized by an 

improvement in collagen structure and a decrease in cell and blood vessel activity. 

This phase lasts between 3 days to 6 months, and will end when the inflammatory 

symptoms disappear, characterized by the formation of scar tissue that is thin, pale, 

soft, and does not cause pain or itching. (Fernández-Guarino et al., 2023; I Wayan 

Suindiana, 2021). 

Based on table 4.18 on day 7, aloe vera gel showed the best results in 

increasing epidermal thickness. This indicates a faster skin regeneration process 

compared to the NaCl and povidone iodine 10% groups. Although there was a 

decrease in thickness on day 14, the group given aloe vera gel still showed better 

thickness than the other groups.  

 

CONCLUSION 

This study states that the administration of aloe vera gel as a burn treatment 

has an effect similar to povidone iodine 10%. Based on descriptive data and graphs, 

it can be concluded that the aloe vera gel group plays the most role on day 7, which 

is when the inflammatory and proliferation phases take place which is characterized 

by the number of fibroblasts and macrophages that increase in that group. Fibroblast 

activity which plays an important role in tissue regeneration and the highest number 

of macrophages in aloe vera gel on day-7 which plays a role in cleaning wound 

tissue and supporting regeneration. However, macrophage activity decreased on 

day-14, indicating that the anti-inflammatory effect of aloe vera gel was optimal up 

to day 7.  

Overall, aloe vera gel was more effective in accelerating wound tissue healing 

and regeneration on day 7 compared to day 14. On day 14, the effect was still 
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present but tended to decrease, and Povidone Iodine 10% became more effective in 

supporting continued healing.  
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