
The Effect of Different Alcohol-Based Hand Sanitizer Forms on the Growth of E. coli. 

Researchable Question:

How do different forms of alcohol-based 
hand sanitizer affect the growth of E. coli? 

Methodology:
● Apply hand sanitizer in separate forms on 

absorbent disks located on a petri dish 
that is swabbed with E. coli HB101.  

● Incubate the petri dishes for 1 day.
● Measure the area of killed off bacteria 

around the absorbents disks and record 
results. 

Interpretation of Results:
● The results show that the spray form 

of alcohol-based hand sanitizer is 
much more effective at killing off 
bacteria over a large area. 



Prevention of Spreading Diseases is Key  

There are viruses and bacteria on every 
surface on this planet. And while most 
won’t harm humans, many can negatively 
affect our health. It is crucial to know how 
to stop these microbes from reaching our 
bodies as much as possible and finding 
the most efficient ways of killing them off. 
Hand sanitizer is a common method of 
cleaning our hands in the absence of soap 
and water. It would be ideal to know which 
form of this method is the most effective at 
killing off these microbes. 

 



Question and Predictions

The question that led to this project was 

“How does the form in which one applies 

alcohol-based hand sanitizer effect the 

number of bacteria on a surface?” This is 

important information to have because of 

wintertime lowering of the effectiveness of 

the immune system and the prevalence 

currently of Covid-19.

The original hypothesis was that the gel 

form of hand sanitizer would be more 

effective because in the gel form it takes 

longer to be absorbed into the surface. It 

was discovered later that this wouldn’t 

matter because the process of denaturing 

the cell wall is just on contact, there is no 

real time requirement for this process.



Procedure 

How to complete this experiment:

● The researcher swabs petri dishes with E. coli HB101.

● The researcher applies small, 5mm absorbent disks to the petri dishes to provide a 

reference point. 

● The researcher then applies 20 microliters of water, spray hand sanitizer, or gel hand 

sanitizer to the absorbent disks and lets the dish incubate for 1 day.

● The researcher then comes back and measures the area of killed off bacteria around 

the absorbent disks and records the results.



Results

● The spray form of hand sanitizer 

averaged 248mm2, which is the 

largest average gathered.

● The gel form averaged 72mm2, 

meaning that it still killed off some 

bacteria.

● The control treatment had no effect 

whatsoever and averaged 0mm2
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Interpretation 

● In both rounds the spray form out-performed both the control (water) and the gel form 

by killing off the largest area consistently. 

● The experiment was performed twice using 18 trials of each treatment, for a total of 36 

trials.

● Since the spray form’s average area was substantially higher than both the control and 

the gel, I would conclude that the most effective hand sanitizer is the spray form in this 

experiment. 

● It should be acknowledged, though, that the gel form was somewhat effective at killing 

off the bacteria and was better than nothing (control). 



Ideas for Future Research

● One idea for future research is to see if different company's spray hand sanitizer with 

the same percentage of alcohol would kill the same area of bacteria or if it could vary. 

● An addition to this current experiment would be to test the foam form against the spray 

and gel forms to see how it compares to them. 

● Another possible experiment could be testing of the percentage of alcohol in the hand 

sanitizer to investigate the area of bacteria killed off at different percentages. 
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Full Procedures 

1. Assemble all equipment 

2. Lay out petri dishes in groups of 4 

3. Label one group spray and the other group gel

4. Dilute the liquid culture of bacteria twice in a 9 distilled water to a 1 bacteria within the test tubes

5. Using the twice diluted test tube swab the petri dishes 

6. Lay out 6 absorbent disks on each petri dish equal distance from each other and the side, have one occupy the middle

7. Apply 15 microliters of the gel form hand sanitizer  using a pipet to each absorbent disk in the petri dish group labeled “gel 

form”

8. Apply 15 microliters of the spray form hand sanitizer using a pipet to each absorbent disk in the petri dish group labeled 

“spray form”

9. Proceed to incubate the petri dishes for 24 hours

10. Come back and measure the area where there are no bacteria colonies around the absorbent disks



Full Procedures 

6.  Lay out 6 absorbent disks on each petri dish equal distance from each other and the side, have one 

occupy the middle

7. Apply 15 microliters of the gel form hand sanitizer  using a pipet to each absorbent disk in the petri dish 

group labeled “gel form”

8. Apply 15 microliters of the spray form hand sanitizer using a pipet to each absorbent disk in the petri 

dish group labeled “spray form”

9. Proceed to incubate the petri dishes for 24 hours

10. Come back and measure the area where there are no bacteria colonies around the absorbent disks


