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Abstract

Objectives: To 1) develop paper soap product for hand sanitizer containing Hevea brasiliensis
leaves extract 2) investigate skin irritation in volunteers, and 3) study satisfaction with the paper soap
product.

Methods: H. brasiliensis leaf extract was mixed with chemicals to produce a hand-washing
paper soap product. The physical, chemical and stability of the soap were tested. Skin irritation was
assessed in 30 healthy volunteers, and satisfaction with the test product was evaluated in 129
volunteers.

Results: The liquid soap contains the following ingredients: H. brasiliensis extract (4.0%),
propylene glycol (3.0%), palm kernel oil (25.0%), potassium hydroxide (5.0%), salt (4.5%), essential
0il (2.0%), and distilled water (56.5%). The liquid soap is dark brown, clear, with no sediment, having
a viscosity of 3777.65+465.6 mPa S, bubble volume of 90.00+5.00 mL, pH of 8.89 + 0.28, total fat
content of 5.53 + 0.74 %(w/w), and insoluble in ethanol 0.28 + 0.11 %(w/w). No skin irritation was
found in the subjects. Paper soap products were distributed in packaging boxes to 129 volunteers,
109 females and 20 males. The volunteers expressed satisfaction with the packaging design overall
at a good level (average was 4.30 + 0.62). Simultaneously, their satisfaction with paper soap products
in terms of product characteristics was also at a good level, with an average value of 4.22 + 0.58.
Regarding product quality, the volunteers expressed satisfaction at a good level, with a mean of 3.93
+ 0.69. Suggestions included the desire for paper soap to produce more bubbles, add more scents,
and adding more usable colors.

Conclusion: Paper soap products for hand washing containing crude H. brasiliensis \eaf extract
were developed as an alternative for the general public. It also adds value to natural leftover rubber

leaves and serves as a prototype for further industrial production.

Keywords: Hevea brasiliensis; Soap; Paper; Washing hands; Paper soap
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Table 1 Chemical and physical characteristics of liquid soap containing Hevea brasiliensis \eaf

extract

Characteristics

Results

General
Physical

- viscosity value

- foam stability (mL)
Chemical

- pH

- total fat content (%)

- insoluble substances in ethanol (%)

Dark brown, clear, no sediment

3777.65+465.6 mPa S
90.00+5.00

8.89+0.28
5.53+0.74
0.28+0.11
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Figure 2 Liquid soap containing Hevea brasiliensis \eaf extract; before (1) and after (2) heating and cooling

cycle test.
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Figure 3 Packaging boxes of paper soap product for hand sanitizer containing Hevea brasiliensis \eaf extract;
(1) overall appearance of the box with widthXheightXdepth =8X5X0.5 cm. and light green (2) front

and back of the box wag (3) characteristics of boxes and packaging of paper soap
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Figure 4 How to use paper soap product for hand sanitizer containing Hevea brasiliensis leaf extract ; (1)
peel the soap sheet off the paper (2) put a sheet of soap on your hand (3) use just a little water
to dampen your hands (4) gently rub your hands and foam will form from the paper soap (5)

Wash your hands with clean water and (6) hands after washing with paper soap

7
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Table 2 Skin irritation test

Healthy volunteers Sex Age Irritation index* Skin response*
1 male 21 0 non-irritating
2 male 22 0 non-irritating
3 male 40 0 non-irritating
a4 male a5 0 non-irritating
5 male 50 0 non-irritating
6 male 20 0 non-irritating
7 male 21 0 non-irritating
8 male 20 0 non-irritating
9 male 40 0 non-irritating
10 male 35 0 non-irritating
11 male 30 0 non-irritating
12 male 30 0 non-irritating
13 male 29 0 non-irritating
14 male 22 0 non-irritating
15 male 22 0 non-irritating
16 female 21 0 non-irritating
17 female 25 0 non-irritating
18 female 28 0 non-irritating
19 female 35 0 non-irritating
20 female a5 0 non-irritating
21 female 30 0 non-irritating
22 female 25 0 non-irritating
23 female 22 0 non-irritating
24 female 20 0 non-irritating
25 female 20 0 non-irritating
26 female 22 0 non-irritating
27 female 22 0 non-irritating
28 female 35 0 non-irritating
29 female 40 0 non-irritating
30 female 45 0 non-irritating

* Skin irritation test; open patch test [15]
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Table 3 The personal characteristics of volunteer testers who are trying out the paper soap product

for hand sanitizer containing Hevea brasiliensis \eaf extract (n=129)

Characteristics Frequency (n) Percentage (%)

Sex

Male 20 15.5

Female 109 84.5
Age (years)

20-30 48 37.2

31-40 38 29.5

41-60 43 33.3
Education

Below a bachelor’s degree 81 62.8

Bachelor’s degree a7 36.4

Higher than a bachelor’s degree 1 0.8
Occupation

Government official/State enterprise employee/Private 13 10.1

sector employee

Private business/Trading/Freelance 31 24.0

Student 36 27.9

Farmer/Housewife a9 38.0
Monthly income (baht)

< 10,000 52 40.3

10,001-20,000 53 41.1

> 30,000 24 18.6
You wash your hands with?

Liquid soap 63 48.8

Bar soap 53 41.1

Paper soap 13 10.1
Do you choose to buy soap yourself or not?

Yes 104 80.6

No 25 19.4
How often do you buy soap?

Once a month 61 47.3

Twice a month 33 25.6

Three times a month 31 24.0

> Three times a month il 3.1
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Table 3 The personal characteristics of volunteer testers who are trying out the paper soap product

for hand sanitizer containing Hevea brasiliensis \eaf extract (n=129) (continued).

Characteristics

Frequency (n) Percentage (%)

If there were paper soap products for hand washing with natural rubber latex extracts available

for sale, would you be interested?
Yes
No

111
18

86.0
14.0

If there were bar soap products for hand washing with natural rubber latex leaf extracts

available for sale at a price that is reasonable for the product quality, would you be inclined

to purchase them or not?
Yes
No

Not sure

76 58.9
11 8.5
42 32.6
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Table 4 Satisfaction with the packaging design of the paper soap product for hand sanitizer containing

Hevea brasiliensis leaf extract (n=129)

Assessment list Satisfaction level Analysis
Mean S.D
1. Packaging designed to protect against contact with water, 4.24 0.69 good
moisture, or air using materials that have suitable moisture and
air resistance properties
2. The packaging protects the product inside from external impact. ~ 4.32 0.68 good
3. Tightly sealed packaging structure to protect the product inside ~ 4.29 0.66 good
4. Packaging with a distinctive product label or branding 4.29 0.72 good
5. The packaging is aesthetically pleasing and can attract interest ~ 4.35 0.65 good
when consumers see it
6. Use images to help create interest in the product a.27 0.69 good
7. The product is packaged in appropriate quantities. 4.29 0.64 good
8. Packed in suitable quantities for easy and convenient use 4.32 0.68 good
9. Easy-to-use design, such as opening, closing, and storing the  4.31 0.67 good
product
10. The product can be easily open and maintains product quality.  4.35 0.68 good
11. The packaging contains complete and appropriate product — 4.33 0.68 good
information.
Average 4.30 0.62 good
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Table 5 Satisfaction with the paper soap product for hand sanitizer containing Hevea brasiliensis

leaves extract (n=129)

Assessment list

Satisfaction level Analysis

Mean S.D
Product characteristics

1. The product is innovative. 4.41 0.64 good
2. The product has an attractive appearance. 4.25 0.67 good
3. The product has a pleasant and appealing scent. 3.85 0.82 good
4. The product has appealing colors. 4.07 0.72 good
5. The product is of a suitable size. 4.26 0.76 good
6. The product is convenient for portability. 4.51 0.62 good

Average 4.22 0.58 good
The product’s quality
7. The product has an appropriate amount of foam. 3.60 0.94 good
8. The product provides moisture to the skin. 3.85 0.76 good
9. The product cleans effectively. 3.73 0.83 good
10. The product is environmentally friendly. 4.43 0.73 good
11. Overall 4.05 0.76 good

Average 3.93 0.69 good
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