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Wrinkly fingers, is it all just a case of nerves? 

Question: 

Do my fingers wrinkle faster in moving water? 

Prediction: 

I predict that liquid movement will speed up the rate of wrinkling. 

What we know about Finger Wrinkling 

I always have wrinkly fingers after bathing (soaking) or swimming (actively 
moving) for long periods of time. Like many people I thought that my skin 
just absorbed the water through a process known as osmosis and then 
swelled up forming wrinkles.  The process of osmosis describes the 
movement of water from an area with low concentration of salts to an area 
with a higher concentration of salts. Soaking the skin in water means that 
water would pass into my skin cells because they contain more salts than 
the soaking water. This fits in with the observation that skin does not 
wrinkle as much in sea water as compared to fresh water because of the 
reverse salt gradient. If the outer layer of skin, despite its thickened 
waterproof keratin layer absorbed the water necessary to cause wrinkling it 
would be uniformly plump rather than wrinkled.  

When I read an article in Oyla kids science magazine in April 2025 I was 
intrigued. I researched the topic and found out that there are lots of ideas 
about how and why this skin wrinkling occurs. 

In 1935 scientists found out that people who have damage to the medial 
nerve in the arm or hand do not show skin wrinkling when soaking their 
hands in water. This means that functioning nerves are important. 
Wrinkling only occurs on hands and feet where there is a high number of 
eccrine sweat glands. The most recent scientific theory to explain the 
process of wrinkling is that the liquid enters the sweat gland or pore in the 
outer layers of the skin, triggering the nerves beneath the sweat gland to 
send a message to nearby blood vessels to constrict and reduce blood flow 
to the area. This reduces the size of blood vessel structures called glomus 
bodies in the fingertips.  



 

 

The negative pressure created by these globus bodies getting smaller pulls 
down the skin layers above, the dermis and the epidermis, forming a 
specific deep ridged pattern depending on where these layers are anchored 
to each other. The wrinkling will repeat in the same pattern each time due 
to these attachment points. Scientists have found that diQerent liquids and 
temperatures have diQerent eQects on the speed of wrinkling. See Table 1. 

 

 

 

 

Figure 1. Diagram of the Skin Layers 

 



 

 

Liquid Wrinkling Present 
 

EQect on Speed of 
wrinkling 

De-ionised water Yes Faster 
Sodium Chloride 0.9% Yes Faster 
Sodium Chloride 5% No  
Sodium Chloride 10% No  
Sodium Chloride 20% No slower 
Vinegar Yes Very fast 
Emla anaesthetic cream Yes Very fast 
Oil No  
Temperature Wrinkling Present 

 
EQect on Speed of 
wrinkling 

Cold iced water No  
18 deg C Yes slow 
27 deg C Yes faster 
37 deg C Yes  faster 
40 deg C Yes same  

 

Table 1. EQect of diQerent liquids on the speed of wrinkling 

Planning: 

I plan to test the speed of the wrinkling response of my fingers by soaking 
them in a range of stationery liquids and then repeating the experiment in 
the same liquids when the liquid is constantly moving across my skin. 

The solutions I will test are included Table 2. and the choice is based on 

• solutions that are safe to soak my hand 
• solutions that have been reported to have diQering eQects on skin 

wrinkling due to salt gradient (or osmotic pressure) including Table 1. 

I will place the soaking solution on a magnetic stirrer to create the 
continuous movement of the liquid over my fingers. 

To make sure that I am measuring my finger wrinkles the same way each 
time I will use finger wrinkling grade system developed by Teoh et al in 
Figure 2. 

I will test my most wrinkle prone finger, the fourth finger on my left hand. 



 

 

I will end the test early if the solution becomes too irritating or when the 
wrinkling reaches the maximum score of Grade 4 (endpoint of wrinkling) 

After each test I will wash my hands thoroughly and dry and wait 45 
minutes before starting the next test and make sure the test finger has 
returned to Grade 0, with no wrinkles. 

Liquid Test Temperature deg C 
De-ionised water 18, 27 
Tap Water 18,27 
Sodium Chloride solution 0.9% 18, 27 
Sodium Chloride solution 10% 18, 27 
Vinegar (4% Acetic Acid) 18 
Magnesium Sulphate 5% 18,27 
Sodium Bicarbonate 5% 18, 27 
Dishwashing liquid in water 18, 27 
Canola Oil (undiluted) 18, 27 

 

Table 2. The test liquids and temperatures 

Fair Test 

A fair test to see if liquid moving across my skin makes it wrinkle faster is to 
compare the time for wrinkles to form in liquids that are still and moving. 
The independent variable is the absence or presence of continuous liquid 
movement across my fingers during the soaking time. The dependent 
variable will be the time it takes my finger to wrinkle after soaking in the 
liquid.  The constants are the type of soaking liquid, the temperature of the 
solution, the time interval for each measure, measuring the same finger in 
each test, and using a scale to grade the wrinkling on the finger. 

(See Figure 2). 



 

 

 
Figure 2. Wrinkling Grades for Water Induced Skin Wrinkling (WISW) (Teoh et al 2008) 

 

 



 

 

 

Equipment 

Ingredients for liquids Brand 
Sodium Chloride Pickling Salt 

no fillers 
Glucose Glucose Powder 
Magnesium Sulphate Epsom Salts 
Sodium Bicarbonate Baking Soda 
Liquid Detergent Palmolive 
Canola Oil  
De-ionised Water  
Tap Water  
Other Equipment  
Electronic kitchen scales  
Empty, sealable pantry storage 
containers 

 

Adhesive labels and pen  
Measuring spoon  
Clear plastic measuring jug  
Digital Food Thermometer with 
temperature probe 

 

Circular glass container (capacity 
2 litre) (clear glass teapot) 

 

Magnetic Stirrer base and pellet  
hand towel  
iPhone (camera and timer)  
Laminated measuring guide for 
finger wrinkles 

 

Recording table  
Microwave  

 

 



 

 

Liquid strength Measure 
De-ionised water undiluted  
Tap Water undiluted  
Sodium chloride 0.9% 0.9g/100ml 9g NaCl 991ml water 
Sodium chloride 10% 10g/100ml 100g NaCl 900ml water 
Vinegar (4% Acetic 
Acid) 

undiluted No preparation needed 

Magnesium Sulphate 
5% solution 

5g/100ml 50g mag. sulphate 950ml water 

Sodium Bicarbonate 
5% solution 

5g/100ml 50g sod. bicarb.  950ml water 

Dishwashing liquid in 
water 

5ml in 1 litre 
water 

 

Canola Oil Undiluted No preparation needed 
 

Table 3. Test Solutions, concentration and preparation 

 Method 
1. Prepare test solutions (weigh ingredients, add to water, dissolve) 

see Table 3. 
2. Store prepared solutions in sealed, labelled containers 
3. Add 1 litre of prepared solution to the round glass container 
4 Measure the temperature of solution and adjust if required, 

maintain within range of 2deg C of test temperature 
5. First, test the still solution followed by stirred solution 
6. Score wrinkle at start (must be Grade 0 at 0 minutes) Immerse 

entire left hand in solution and remove at timed intervals of 5, 10, 
15, 20 minutes. At each interval, dry fingers, score wrinkles and 
record * Cease test at any stage when the wrinkling reaches the 
maximum grade of 4 

7. At the end of test, wait for finger to return to normal (i.e. no 
wrinkles), estimated recovery time of 45 minutes between each 
test 

8. Repeat the same test using the magnetic stirrer to get continual 
liquid movement – place glass container on the stirrer base, add 
the magnetic pellet and commence stirring and measure at same 
intervals 

9. Repeat the experiment for each test solution 
 Table 4 Method 



 

 

Results 

X indicates test was ceased due to Grade 4 (maximum wrinkling reached) 

Temp 
Deg C 

De-ionised 
Water 

Still or 
moving 

Time (min) 
0 5 10 15 20 30  

18  still 0 1 1 2 3 3  
18  moving 0 2 4 x x x  
27  still 0 2 3 4 x x  
27  moving 0 3 3 4 x x  

 

 

Temp 
Deg C 

Sodium 
chloride 
0.9% 

Still or 
moving 

Time (min) 
0 5 10 15 20 30  

18  still 0 0 2 4 x X  
18  moving 0 0 2 3 4 x  
27  still 0 1 2 3 4 x  
27  moving 0 2 2 3 4 x  

 

 

Temp 
Deg C 

Sodium 
chloride 
10% 

Still or 
moving 

Time (min) 
0 5 10 15 20 30  

18  still 0 1 1 1 1 2  
18  moving 0 1 1 1 1 2  
27  still 0 1 1 1 1 2  
27  moving 0 1 1 1 2 2  

 

 



 

 

Temp 
Deg C 

Magnesium 
sulphate 
5% 

Still or 
moving 

Time (min) 
0 5 10 15 20 30  

18  still 0 3 3 4 x x  
18  moving 0 2 4 x x x  
27  still 0 3 4 x x x  
27  moving 0 3 4 x x x  

 

Temp 
Deg C 

Sodium 
Bicarbonate 
5% 

Still or 
moving 

Time (min) 
0 5 10 15 20 30  

18  still 0 1 1 2 3 3  
18  moving 0 2 3 4 x x  
27  still 0 2 3 4 x x  
27  moving 0 1 2 3 3 3  

 

Temp 
Deg C 

Vinegar Still or 
moving 

Time (min) 
0 5 10 15 20 30  

18  Still 0 4 x x x x  
18  moving 0 4 x x x x  
27  Still 0 4 x x x x  
27  moving 0 4 x x x x  

 

Temp 
Deg C 

Detergent 
 

Still or 
moving 

Time (min) 
0 5 10 15 20 30  

18  still 0 1 3 4 x x  
18  moving 0 3 4 x x x  
27  still 0 2 3 4 x x  
27  moving 0 3 3 4 x x  

 

Temp 
Deg C 

Canola Oil Still or 
moving 

Time (min) 
0 5 10 15 20 30  

18  still 0 0 0 0 0 0  
18  moving 0 0 0 0 0 0  
27  still 0 0 0 0 0 0  
27  moving 0 0 0 0 0 0  



 

 

What my results showed 

My results were similar to Table 1.  De-ionised water and sodium chloride 
0.9% caused significant wrinkling over 30 minutes whereas Sodium 
chloride 10% showed very little change. For vinegar wrinkling reached 
grade 4 almost immediately. 

For most solutions there was faster wrinkling time when the temperature 
was increased from 18deg C to 27deg C. This also followed expectations 
from Table 1. The exceptions to this were oil where no wrinkling occurred in 
any liquid at any temperature, vinegar when maximum wrinkle grade of 4 
occurred within 5 minutes in all samples and sodium chloride 10% where 
there was only a small change in the finger i.e. Grade 1 in all samples. 
Sodium bicarbonate 5% showed a mixed pattern of change. 

To test our prediction, we need to look at our results with the liquid moving. 

We observed only a small increase in wrinkling speed in most of the sample 
solutions mixing in the stirrer. These changes were smaller than I expected 
and only increased the speed by increasing one grade over a 5-minute 
interval, less than the changes that were caused by increasing 
temperature.  

Evaluation  

I think that my prediction is not supported based on these results and my 
fingers wrinkle faster when swimming is that I simply spend more time in 
the water.  

Magnesium sulphate and sodium bicarbonate are often added to bathing 
solutions, and the detergent most likely cause softening of the skin layers 
(giving a soapy feel) and this may also increase absorption and swelling of 
skin layers along with nervous activation of vasoconstriction. 

What I found surprising 

After the wrinkling I found my skin returned to its normal state much 
quicker than I expected. 

 



 

 

What are the problems in my experiment 

Observations under natural light were much better than artificial light. The 
experiments need to be done during daylight hours. 

The magnetic stirrer only moved the liquid in one direction like a mini 
whirlpool producing a smooth flowing movement across my skin surface 
and not replicating irregular movements like splashing in a swimming 
situation. 

What I could do next time, further studies 

I should try to simulate a more natural situation of how the liquid is moving 
and measure the time to reach each grade of wrinkling without using 
predetermined time intervals. 

Summary 

By learning about how our fingers wrinkle we can predict changes when we 
experience health problems, disease or even just the aging process and 
help provide a useful and inexpensive health screening tool. 
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Grade 2 wrinkling from sodium 
bicarbonate 

Grade 4 Wrinkling from vinegar 

Grade 1 wrinkling from sodium 
chloride 10% 

so 

Grade 3 Wrinkling from detergent 
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Reading the Oyla Magazine article gave me a new idea for my next 
Oliphant science inquiry in 2026, finger wrinkling caused by soaking 
in liquid 

Feb 2026 I started my research on finger wrinkling by looking at popular 
science articles online on the topic, most of the sites used the same 
explanation for finger wrinkling and I knew I would need to go much 
deeper for my reading to be able to find some interesting question to 
answer. Pruney fingers has a scientific name Water Induced Skin 
Wrinkling (or WISW) 

March 2026 I found an article on sympathetic nerves and opposite hand 
temperature change after immersing one hand in cold water – maybe 
this applies to wrinkling. Plan to develop and test this idea 

April 25/4/26 The first experiment on contralateral wrinkling failed after left hand 
showed no wrinkling after immersing right hand in liquid 
I decided that the temperature change hypothesis does not match 
with developing a soak wrinkling hypothesis as temperature 
regulators in cold water cause central sympathetic changes whereas 
the wrinkling vasoconstriction is probably a local sympathetic 
response to the finger. When I found a youtube with someone dipping 
each finger of their hand in a diQerent solution at the same time, and 
getting a diQerent wrinkling response in it finger it changed the 
approach I would take. 
Plan research to see what other things I could try 

May 2026 I found an article suggesting that hands immersed in moving water 
might wrinkle because of sweat outflow rather than water inflow to 
the gland. I realised that my regular lap swimming causing severe 
finger and palm wrinkling could be related to water movement rather 
than just chlorinated water. 

May 2026 I did a trial experiment soaking my left hand to work out which of my 
fingers wrinkle the most so I could use this finger for the wrinkle 
grade in 40deg C water, but it was very uncomfortable 

May 2026 Mum purchased a magnetic stirrer online (it was not expensive and 
Mum said it could be used to dissolve lots of things at home like salts 
and for my brothers experiment). It  

May 2026 Purchased from Gaganis pickling salt, canola oil and vinegar 
 
 

June 7, 2026 Commenced first tests with distilled water and sodium choride 0.9% 
Very diQicult to do under artificial light, shadows and variation.  
Plan to complete all tests in daylight hours 
First lot of test results 
 



 
 

June 13 2026 Dad took some photos of my hand (and my brothers) after 1 hour of 
swimming. His fingers wrinkle more than mine, but they are skinny 
and it would take a lot of persuasion to get him to be my test subject 
with the long hours of testing, and I have already started 
measurements on my hand. 
 
 
 

 
 
 
 



June 14 2026 Completed reminder of tests  
decided that could not complete 40deg C tests as planned originally 
see raw data 
 

 



June 20 2026 
 
 
June 27 2026 

Completed write up, scan documents to file 
 
 
Deleted sections of report to meet word count, upload project 

 




