
How does the amount of humectants in 
moisturizers affect the dryness of skin?

Researchable Question

Methodology/Project Design

● We created our own skin substitute using 
a combination of gelatin and water

● We put the gelatin into a mixture of 
hyaluronic acid powder (humectant) and 
water and let it sit for a day to test our 
hypothesis.

Data Analysis & Results

Interpretation & Conclusions

Humectants and How it Affects the Dryness of Skin

● First round: the control gelatin retained the most water.
● Second round: the 0.6 ml hyaluronic acid mixture gelatin 

retained the most water.
● Difference between the first and second rounds is the 

amount of gelatin powder mixed with water. Also the 
second round had more water mixed with hyaluronic acid.

● This experiment concludes that there is evidence that 
some amount of hyaluronic acid increases the moisture in 
the gelatin skin substitute.



Background Research
The question we are researching is how do different types of humectants in moisturizers affect the dryness of skin? The purpose of 
moisturizing your skin is to improve the function and appearance of the skin. To research this topic we need to understand the function 
of different parts of the skin. Dryness of skin is determined by the water balance of skin. The primary barrier of the skin is very 
important in maintaining water balance in the skin. Water balance is important because if the skin’s water balance is not maintained 
then the skin loses its integrity. Water allows the tissues to be more flexible which is crucial for your skin to remain healthy and 
moisturized. When your skin has no water concentration it appears dry and flakey because the cells in the skin barrier stay connected 
and don’t allow moisture to get through. 

There are many different types of moisturizers made for different types of skin and different types of conditions that would require the 
use of moisturizers. Some functions of moisturizers include preventing water loss in the skin, adding water to the skin, and improving 
the appearance of the skin (Harwood et al.). After learning further about the function of the skin and how skin works, the moisturizer 
has learned what ingredients do what things and how to improve their quality.  As a result, most moisturizers combine ingredients that 
have different purposes to achieve different results relating to the function and appearances of the skin. One of the most common 
compounds is humectants. Humectant compounds attract and bind water. When moisturizers contain humectants the water content of 
the skin does rapidly increase. 

Gelatin is a natural biomolecule that is made up of animal skin, bones, and connective tissues. Gelatin is made from collagen by 
undergoing controlled hydrolysis. Two types of gelatin can be made from hydrolysis using either acidic or alkaline pretreatments. 
Gelatin is derived from collagen, therefore collagen and gelatin have similar structural features and properties (Gaspar-Pintiliescu et 
al.). Therefore, gelatin will be used in this experiment to simulate the skin.



Question
How does the amount of 
humectants in 
moisturizers affect the 
dryness of skin?

● Independent variable
○ Hyaluronic acid

● Dependent variable
○ Gelatin

● Control
○ Gelatin that was 

placed in only water

Variables



Hypothesis    Materials

Moisturizers have been proven to reduce 
dryness short term but not to hold water for long 
periods of time. Based on our research we 
believe that hyaluronic acid is a material that is 
very useful for long-term water absorption in the 
skin rather than the typical moisturizers that only 
work for short periods of time. We believe that 
the resulting data of the treated skin substitute 
will show an increase in weight to show the 
increase in water absorption.

● 40 milliliters of gelatin powder
● 6 milliliters of hyaluronic acid powder
● 222 milliliters of water
● Saran wrap
● 9 paper cups
● Ice cube mold
● Food scale
● Measuring cups/spoons



Procedure (Round 1,)

1. We first created a gelatin skin substitute by mixing 7.4 ml of gelatin powder with 29.6 ml of water
2. We poured the gelatin mixture into an ice cube mold
3. Then we repeated steps 1-2 eight more times to get a total of nine gelatin cubes
4. We placed the ice cube mold in the refrigerator for 24 hours
5. After 24 hours we removed the ice cube mold
6. We weighed each gelatin on the food scale in grams and recorded it
7. We mixed 0.6 ml of hyaluronic acid powder with 7.4 ml of water in a paper cup
8. Next we mixed 1.2 ml of hyaluronic acid powder with 7.4 ml of water in a paper cup
9. We poured 7.4 ml of water in a paper cup

10. Then we repeated steps 6-8 two more times
11. We placed one of the gelatin in each of the paper cups
12. We wrapped the top of the paper cups with saran wrap to cover it
13. After that we let the gelatin sit in the mixtures for 24 hours
14. Next we removed the gelatin from the paper cups
15. Finally we weighed each gelatin and recorded the weight



Procedure (Round 2-5)

1. We first created a gelatin skin substitute by mixing 4.4 ml of gelatin powder with 29.6 ml of water
2. We poured the gelatin mixture into an ice cube mold
3. Then we repeated steps 1-2 eight more times to get a total of nine gelatin cubes
4. We placed the ice cube mold in the refrigerator for 24 hours
5. After 24 hours we removed the ice cube mold
6. We weighed each gelatin on the food scale in grams and recorded it
7. We mixed 0.6 ml of hyaluronic acid powder with 14.8 ml of water in a paper cup
8. Next we mixed 1.2 ml of hyaluronic acid powder with 14.8 ml of water in a paper cup
9. We poured 14.8 ml of water in a paper cup

10. Then we repeated steps 6-8 two more times
11. We placed one of the gelatin in each of the paper cups
12. We wrapped the top of the paper cups with saran wrap to cover it
13. After that we let the gelatin sit in the mixtures for 24 hours
14. Next we removed the gelatin from the paper cups
15. Finally we weighed each gelatin and recorded the weight



Data Tables 

Round 1

Round 2

Treatment (hyaluronic acid) Trial 1 Trial 2 Trial 3

Average Activity 
(Change in 
weight of 
gelatin)

Standard 
Deviation

Weight of Gelatin Before 24 
hours 19 18 19 18.6 0.7
Control (only water) 26.0 28.0 24.1 26.1 2
Low Hyaluronic Acid (0.6 
ml.) 23 22.1 19 21.4 2.1
High Hyaluronic Acid (1.2 
ml.) 24.9 20.1 23 23 2.4

Treatment (hyaluronic acid) Trial 1 Trial 2 Trial 3

Average 
Activity 
(Change in 
weight of 
gelatin)

Standard 
Deviation

Weight of Gelatin Before 24 hours 21 20.1 22.1 21.1 1

Control (only water) 23 24.9 22.1 23.3 1.5

Low Hyaluronic Acid (0.6 ml.) 24.9 23 26.9 25 2

High Hyaluronic Acid (1.2 ml.) 26.1 22.1 22.1 23.4 2.3



Data Tables (continued)

Round 4

Round 3
Treatment (hyaluronic acid) Gelatin 1 Gelatin 2 Gelatin 3

Average 
Activity 
(Change in 
weight of 
gelatin)

Standard 
Deviation

Weight of Gelatin Before 24 
hours 28.1 28.9 24.9 27.30 2.12
Control (only water) 34 42 30.9 35.63 5.73
Low Hyaluronic Acid 
(0.616115 ml.) 30.1 32 28.9 30.33 1.56
High Hyaluronic Acid 
(1.23223 ml.) 30.1 32 28.9 30.33 1.56

Treatment (hyaluronic acid) Gelatin 1 Gelatin 2 Gelatin 3

Average 
Activity 
(Change in 
weight of 
gelatin)

Standard 
Deviation

Weight of Gelatin Before 24 hours 26.1 28.9 26.9 27.30 1.44
Control (only water) 28.1 32.9 34.9 31.97 3.49
Low Hyaluronic Acid (0.616115 
ml.) 34.9 32.9 28.9 32.23 3.06
High Hyaluronic Acid (1.23223 ml.) 30.9 32 32.9 31.93 1.00



Data Tables (continued)

Treatment (hyaluronic acid) Gelatin 1 Gelatin 2 Gelatin 3

Average 
Activity 
(Change in 
weight of 
gelatin)

Standard 
Deviation

Weight of Gelatin Before 24 hours 28.1 26.9 34 29.67 3.80
Control (only water) 32 34.9 28.9 31.93 3.00
Low Hyaluronic Acid (0.616115 
ml.) 32.9 34.9 34 33.93 1.00
High Hyaluronic Acid (1.23223 ml.) 30.1 28.9 30.9 29.97 1.01

Round 5



Graphs

Round 1 Round 2



Graphs Round 3

Round 4 Round 5



Discussion and Interpretation
In this experiment, we made gelatin skin substitutes to test the effect of hyaluronic acid on the skin. The gelatin made for the testing of 
hyaluronic acid was weighed and recorded. Three trials of gelatin were used in each of the two rounds of the experiment. These trials 
included the control with no hyaluronic acid added, a low treatment where 0.6 ml of hyaluronic acid was added, and a high treatment 
where 1.2 ml of hyaluronic acid was added. These gelatins were weighed and recorded after twenty-four hours.  We then put the 
recorded data into a data table where the average weights of the gelatin with the different treatments were compared.  After the 24 hours 
were up, the gelatin was removed from the refrigerator and we mixed the hyaluronic acid powder with the water and poured it into 
different cups. Then, one cube of gelatin was placed into each cup and was wrapped with saran wrap over the top of each cup. The 
gelatin sat in the cups for 24 hours and then the gelatin was removed from the cups and weighed. 

In the first round of experiments, the average original weight of the gelatin was 18.6 grams. The final average weight of the control 
gelatin was 26.1 grams. For the gelatin that was placed in 0.6 ml of hyaluronic acid, the average weight of the different trials of the 
gelatin was 21.4 grams. The gelatins that were treated with a total of 1.2 ml of hyaluronic acid and had a final average weight of 23 
grams. The ANOVA test of the first round of experiments showed that there was a significant value of .9 between the original weight of 
the gelatin and the control treatment which was just treatment with water. While this is significant, the fact that the gelatin skin substitute 
absorbed almost all of the water is not surprising considering the function of this experiment was to see what effect the hyaluronic acid 
had on the water content of the skin substitute. It makes sense that the skin substitute would take advantage of the water treatment and 
have increased water content. 

In the second round of experiments, the average original weight of the gelatin was 21.1 grams. The final average weight of the control 
gelatin was 23.3 grams. For the gelatin that was placed in  0.6 ml of hyaluronic acid, the average weight of the different trials of the 
gelatin was 25 grams. The gelatins that were treated with a total of 1.2 ml of hyaluronic acid and had a final average weight of 23.4 
grams. Unlike the first round of experiments, the second round of experiments did not have any significantly different results. However, 
the second round of experiments showed that 0.6 ml of hyaluronic acid was more effective (absorbed more water) then the control and 
the 1.2 ml mixture.



Discussion and Interpretation (continued)
The first round of experiments, the ANOVA test showed that there was a significant value of .9 between the original weight of the gelatin and the 
control treatment. And the control gelatin absorbed the most water. The second round of experiments there was no significant value found during the 
ANOVA test. However, the second round did show that the 0.6 ml of hyaluronic acid gelatin mixture did retain the most water. The difference 
between the first and second rounds is the amount of gelatin powder (7.4 ml vs 4.4 ml) mixed with water and the amount of water (7.4 ml vs 14.8 ml) 
mixed with hyaluronic acid. The reason for this change in gelatin powder was to help the gelatin bind together more to make it more similar to human 
skin. The reason for the change in water that was mixed with hyaluronic acid was to a better consistency in the mixture.

Our original hypothesis going into this experiment was that moisturizers have been proven to reduce dryness short term but they do not hold water 
for long periods of time. Based on our research we believe that hyaluronic acid is a material that is very useful for long-term water concentration in 
the skin rather than the typical moisturizers that only work for short periods of time. We believed that the resulting data of the treated skin substitute 
would show an increase in weight which translates to increased in water concentration. Based on the evidence shown by the data we have collected 
in the second experiment, we can say that the data does support our hypothesis. The increased weight of the hyaluronic acid-treated gelatins shows 
that moisture was absorbed and proved our hypothesis that the hyaluronic acid would allow the skin substitute to be better moisturized. 

The data we have collected shows that the gelatin mixed with hyaluronic acid, did in fact absorb the water and hold more moisture than the gelatin 
had started with. The control treatment showed that the gelatin could indeed hold more moisture but understanding that water is not an ingredient in 
moisturizer that could be used to reduce the dryness of skin even if it is more effective than other ingredients. This experiment concludes that 
hyaluronic acid increases the moisture in the gelatin skin substitute. Due to this, to reduce the dryness of skin hyaluronic acid should be used to be a 
more effective treatment.



Implications and Ideas for Future Research
In further research, the knowledge of better effective ingredients for moisturizers could be useful for the human population. 
Moisturizers are used every day in everyday life. Many people use moisturizers without knowledge of what is in the moisturizer and 
how it actually works. Further research on this topic will benefit people with dry skin and help them choose a moisturizer that has the 
right amount of ingredients. 

A question that could be answered when finding the answer to our original research question of “How do humectants, such as 
hyaluronic acid, in moisturizers help improve the dryness of skin?” is “How often should you apply moisturizers with humectants to 
get the best results?” People with sensitive skin might be familiar with getting extremely dry and flaky skin in Tucson. For them, it is 
important to have the correct moisturizers and use them properly. 

A second question that could be asked is “How do different types of moisturizers such as humectants, emollients, and occlusives 
affect the moisture in the skin?” This could help people find the right moisturizer depending on their skin type. 

A third question to research is “Which humectant evaporates the slowest to help keep the skin moisturized the longer?” This could 
help keep the skin hydrated longer throughout the day.

A final question that can benefit people is “How do types of humectants in moisturizers help improve illnesses related to the skin?” 
This is very beneficial for people with skin-related illnesses because it might help make their skin less irritated and red and solve 
daily problems by reducing the illness they have related to their skin. 
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