
The comparison of analgesic dissolution rates when released into 
aqueous solution. 

Research question

ConclusionsProcedures

Data Analysis
Does the type of pain reliever effect how fast is 

dissolves in water?

This study identified that certain 
pharmaceuticals dissolve quicker than 
others when dropped into water

1. The different 
analgesics were 
weighed

2. A glass was 
filled with 
water

3. The time is started 
once the pill is in the 
water

4. The pills are 
observed until 
dissolved

5. The dissolving times 
are written down and 
placed into a graph



Pharmacokinetics 
Shows the data on 

the behavior of 
molecules within 

organisms. 
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Background Information

Factors contributing to 
dissolution rates

- Solubility
- Shape
- Ingrediencies
- Surface area
- Compression force

Why is this important

Depending on how each of 
these factors are used in the 
tablet or pill, determines how 
efficient and effective the 
drug can be
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Research 
Question

Does the analgesic (type of 
pain reliever) affect how fast it 

dissolves in an aqueous 
solution (water)?
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Hypothesis

Different over the counter 
pain killers dissolve faster 
than others when put into 

water

Variables

Independent:
The type of pain killer 
(Ibuprofen, Tylenol, 

Naproxen)

Dependent:
The time (in minutes) it 

will take for the different 
type of pain killers to 
completely dissolve in 

water



Materials

Ø 5 Tablets each:
• Ibuprofen
• Tylenol
• Naproxen

Ø Scale

Ø Stopwatch

Ø 5 Clear glasses

Ø Measuring cup

Ø Water

Pictures provided by: Meitz

Ibuprofen tabletTylenol tablet

Tylenol bottle
Ibuprofen bottle

Tylenol Ibuprofen Naproxen



Procedure

The tablets were 
weighed on a scale 

(grams)

3 clear glasses of 
water were filled 

with 50ml of water

Tablets were observed 

until fully dissolved 

Stopwatch was stopped 
once tablets were fully 

dissolved, and dissolving 
times were recorded 

into a data table

Steps 2-5 were 
repeated 4 more 

times. Resulting in 5 
trials

Each type of painkiller  
was placed into one of 

the glasses and the 
stopwatch was started
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Data

This graph shows the difference in dissolution times between the different pain killer and how 

Naproxen's dissolving time increased slightly throughout the the trials from 1 hour and 20 minutes 

to 1 hour and 43 minutes varying by a couple minutes between trials. Tylenol’s dissolving time 

increases in dissolving time with a decrease at trial 2 to 22 hours and 23 minutes as well as at trial 5 

to 31 hours and 41 minutes, while Ibuprofen did not dissolve after 72 hours.



Data

It is seen that the weight of the tablets divided by the dissolving times was mostly proportional to 

the times, which indicates that not much of a change occurred from this graph and is relative to 

the graph that compared dissolving times without taking into consideration of the weight of the 

tablet. 



Results

The average time that Tylenol, Ibuprofen and Naproxen dissolved is shown. Naproxen’s average 

time to dissolve was 4 hours and 4 minutes while Tylenol’s average time was around 51 hours and 

32 minutes. Ibuprofen is not shown to have an average dissolving time since it would dissolve even 

after 72 hours. 



Results

Pictures provided by: Meitz

Ibuprofen tabletTylenol tablet

Tylenol bottle
Ibuprofen bottle

Ibuprofen, Tylenol and 
Naproxen pills dissolved in 

water after about 50 minutes



Results

Pictures provided by: Meitz

Ibuprofen tablet

Tylenol bottleIbuprofen bottle

Tylenol tablet Ibuprofen tablet

Tylenol tablet

Ibuprofen, Tylenol and 

Naproxen pills dissolved in 

water after about 10 minutes

Ibuprofen and Tylenol 

tablet dissolved in water 

after around 24 hours



Discussion

Factors that could have caused or 
affect results:

Ø Shape

Ø How dense it was compact

Ø Coating

Ø Ingredients

Ø Drug solubility

Ø Molecule size

This experiment showed that 
different pain killers dissolve 

faster than others. Although a 
painkiller dissolves faster than 
another, doesn’t mean it’s less 

affective.
Some pain killers can be made to 

dissolve slower because of the 
chemical make up of the drug.



Next Steps

Future experiments could include:

Ø Ph
Ø Temperature

Digestion Steps:

Ø Ingestion
Ø Propulsion
Ø Mechanical/ physical digestion
Ø Chemical digestion
Ø Absorption
Ø Defecation 

By only testing the dissolution 
rates of tablets when they dissolve 
in water, doesn’t accurately predict 
which tablet is the most efficient. 

Many other factors during 
digestion that could affect the 
tablets efficiency. Therefore, in 
future experiments to test  the 
drug itself when put through 

conditions closer to the human 
digestive system.
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