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Introduction 
 

It is winter again, and everyone is getting sick! Everyone is grabbing antibiotics off the 
pharmacy shelves, without even thinking whether it really works. I want to put 
antibiotics to the test, and find out whether it really works! 

Research 
 

What is Antibiotics and how does it work? 
 
Antibiotics are a medicine that kills bacteria. They are given to cure a sore throat or 
an earache. Some antibiotics are even used on cuts! I want to find out if antibiotics 
really work. 
 
The antibiotic kills the bacteria (red) by causing the cell wall to disintegrate (yellow 
remnants). Antibiotics are chemicals that kill or inhibit the growth of bacteria and are 
used to treat bacterial infections. They are produced in nature by soil bacteria and 
fungi. 
 
Microbes that make us sick are called bacteria. Bacteria enter our body through open 
wounds or simply through our nose and mouth. Often, when bacteria make us sick, we 
can take medicine called antibiotics to make us feel better. 
 
 

 
Diagram 1: Antibiotics damaging bacterium 

Antibiotics are substances that kill or prevent their growth. They won’t work on 

viruses. It is very difficult to develop medicine that kills viruses without damaging 

tissues in the body. Picture below shows when antibiotics is “killing” a bacterium by 

damaging it’s structure. 
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Diagram 2: A bacterium damaged and distorted by penicillin 

 

Alexander Fleming discovered the first antibiotic ointment in 1928.  He noticed that 

some bacteria left in a petri dish had been killed by naturally occurring penicillium 

mould. 

Since the discovery of penicillin, many other antibiotics have been discovered or 

developed. Most of those used in medicine have been altered chemically to make them 

more effective and safer for humans. 

There are many different types of bacteria – a few are shown below. 

 

Diagram 3: Different types of bacteria 
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Hypothesis 
 

I think that the antibiotic ointment will work by preventing bacteria growth. 
Therefore, the side with the antibiotic ointment will have very little or no growth of bacteria. 
The side without the antibiotic ointment will have lots of growth because there will be no 
anti-biotic ointment to keep it under control. 

Materials 
 

 Petri Dish 
 Triple Antibiotics Ointment  
 Agar 
 Permanent Marker 
 Cotton Buds 
 Fingers with Bacteria 
 Microscope 

 
 

  

 

Experiment Design 
 

Variables to keep the same: 
- Amount of agar in each petri dish. 
- Same person on side A and B. 
 

Variables Changed: 
- Different bacteria found by touching different things on each petri dish, but kept it the 

same for side A and B of each dish. 
- Antibiotic ointment was spread all over one side of the dish. 
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Procedure 
 

1. Making the Agar jelly for Petri dishes. In this situation, agar is used for a platform to grow 
the bacteria.   

 
1.1. Using a permanent marker, carefully draw a line down the middle of the petri dish. 

Label one side A, and the other B. 
1.2. Add 5 grams of agar and eight small measuring cups of cold water to a pot and stir. 
1.3. Boil Mixture 
1.4. Continue to stir until agar is dissolved (solution should be clear). 
1.5. Add 5 grams of chicken bouillon. Heat and stir until dissolved. 
1.6. Simmer for 1 minute. 
1.7. Pour into petri dishes. 
1.8. Add lids to the petri dishes and let it cool. When the agar cools, it will harden like 

gelatin. 
 

2. Wash your hands thoroughly with soap. We do this to ensure that there are no bacteria on 
our hands when we start.  

3.  Put your clean hands on different objects to make them dirty. 
4. Smear your fingers on the previously prepared agar dishes. 
5. Using a cotton bud, liberally apply the triple antibiotic ointment to the entire B side.  
6. Place lid on, and store somewhere warm and not in direct sunlight. I placed mine on top of 

the refrigerator so it is kept at a constant warm temperature. 
7. Record the results for 2 weeks. 
8. Re-apply antibiotic ointment. 
9. Record the results for another week. 
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Part 1- Initial Application of Antibiotics 
 
On the two petri dishes, I applied a layer of antibiotic ointment to one side of the dish. 
I did this only once, at the very begin of my experiment. I then recorded the number of 
bacteria growing each day. 

Results 
 
Here are the recorded results daily for 2 weeks on the growth of bacteria on Petri dish 
1 and 2 for both with (Side B) and without (Side A) antibiotics. It shows the number of 
blobs or colonies counted each day.  

Petri Dish 1 
 

Petri-Dish 1 

Day 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

 Jul-17 Jul-18 Jul-19 Jul-20 Jul-21 Jul-22 Jul-23 Jul-24 Jul-25 Jul-26 Jul-27 Jul-28 Jul-29 Jul-30 

With  
Antibiotics 

0 4 8 34 56 67 76 85 88 91 93 110 123 146 

Without  
Antibiotics 

0 10 16 67 89 102 103 125 160 182 204 226 237 258 

Table 1: The number of colonies counted each day in Petri Dish 1 

 
From the data collected from Table 1, I produced as line chart detailing my results for 
Petri Dish 1. 

 
Graph 1: Growth Rate Per Day for Petri Dish 1 

 
The growth rate is how much it has grown each day compared to the last. It is a 
crucial measure that allows comparison of those with antibiotics and those without.  

 
The chart above highlights a few critical aspects of my experiment using Petri Dish 1: 

 
 The growth rate for both is relatively stable, as shown in the linear growth 

rate. However, the side with antibiotics has many more bacteria. 
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 There are many peaks and troughs in the growth cycle. Interestingly, there is a 
dip in the growth for both – but a larger dip in ‘without antibiotics’, most likely 
from the bacteria growing together, making it so that what I would have 
counted as 20 before, I only count as one. 

 
 Between 19/7 and 20/7 there was significant growth in the side without 

antibiotics. This shows that the antibiotics are performing their function and 
stopping the growth rate of bacteria.  

 
 Overall, there is a distinct difference in growth rates between antibiotics and 

non-antibiotics, indicating that the antibiotics do indeed stop the growth of 
bacteria, or at least slow the growth. 

 
 

 
Graph 2: Growth Rate for Petri Dish 1 

 
 

The box plot above shows the minimum, maximum, inter-quartile range, median and 
any outliers for the data collected daily for petri dish 1. It is showing the growth rate 
of the bacteria in this petri dish. This chart shows a few interesting points: 
 

- The growth of bacteria with antibiotics is less, as can be seen through the 
smaller ‘box’ component of the chart. 

 
- There are no outliers for antibiotics, meaning that the growth is more stable.   

 
- The median growth rate for the side with antibiotics is significantly lower, 

again indicating an overall reduction in growth of bacteria.  
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Petri Dish 2 
 

Petri-Dish 2 

Day 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

 17-Jul 18-Jul 19-Jul 20-Jul 21-Jul 22-Jul 23-Jul 24-Jul 25-Jul 26-Jul 27-Jul 28-Jul 29-Jul 30-Jul 

With  
Antibiotics 

0 6 14 40 80 100 108 116 120 137 159 178 199 223 

Without  
Antibiotics 

0 10 24 60 120 160 167 174 180 202 226 242 267 288 

Table 2: The number of colonies counted each day in Petri Dish 2 

 
From the data collected from Table 2, I produced a stacked line chart detailing my 
results for Petri Dish 2. 

 

 
Graph 3: Growth Rate Per Day for Petri Dish 2 

 
The chart above highlights a few critical aspects of my experiment using Petri Dish 2: 

 
 The growth rate for both is relatively stable, as shown in the linear growth 

rate. The growth rate with antibiotics shows an interesting trend – it start off 
below the growth rate of non-antibiotic then towards the end of the two week 
cycle it was growing at the same rate. This would indicate that the antibiotic 
was effective initially, but then wore off. 
 

 Similar to petri dish 1, there are many peaks and troughs in the growth cycle 
with larger dips occurring for non-antibiotics. Again, most likely from the 
bacteria growing together, making it so that what I would have counted as 20 
before, I only count as one. 

 
 Between 19/7 and 20/7 there was significant growth in the side without 

antibiotics. This shows that the antibiotics are performing their function and 
stopping the growth rate of bacteria.  
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 Overall, there is a distinct difference in growth rates between antibiotics and 
non-antibiotics, indicating that the antibiotics do indeed stop the growth of 
bacteria, or at least slow the growth. 

 
 

 
 

Graph 4: Growth Rate for Petri Dish 2 

 
 

The box plot above shows the minimum, maximum, inter-quartile range, median and 
any outliers for the data collected daily for petri dish 2. It is showing the growth rate 
of the bacteria in this petri dish. This chart shows a few interesting points: 
 

- Interestingly, whilst the overall inter-quartile range for the side with 
antibiotics is less, the median value is much higher. This tends to indicate that, 
when the bacteria did grow, it grew at a faster pace. 
 

- There are no outliers for antibiotics, meaning that the growth is more stable.   
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Part 2 – Re-applying the Antibiotics 
 

Whilst I have confirmed that antibiotic ointment does work, I am performing further 
research to determine whether re-applying the ointment will have any additional 
effect on the growth of bacteria.  

 
Understanding safety is paramount, and I was not entirely sure of which strain of 
bacteria I had grown, I re-applied the antibiotics in a well-ventilated area. I put gloves, 
goggles, and a facemask on, and then carefully took of the lids of both of the petri dishes. 
I applied the anti-biotic ointment to one side of the dish, and then closed the lid so that 
there would be no external contamination of the experiment.  
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Here are some pictures of me applying it: 
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Results 
 
After re-applying antibiotic ointment, I continued to collect data for a further 10 days. 
This was done to review any change in trend of bacteria growth, caused by the 
addition of antibiotic ointment.  
 

Petri Dish 1 
 

    Petri-Dish 1       

Day 15 16 17 18 19 20 21 22 23 24 

 31-Jul 1-Aug 2-Aug 3-Aug 4-Aug 5-Aug 6-Aug 7-Aug 8-Aug 9-Aug 

With  
Antibiotics 

161 172 90 112 135 143 156 164 173 187 

Without  
Antibiotics 

265 270 274 299 324 338 353 359 366 375 

           

 
Table 3: The number of colonies counted each day after reapplication in Petri Dish 1 

 
 
 

 
 

Graph 5: The number of bacteria colonies counted each day in Petri Dish 1 
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Graph 6: The Growth rate each day in Petri Dish 1 

 
It can be clearly seen from the charts above, the re-applying the ointment 
had an immediate and significant impact upon the growth rate of bacteria. In 
fact, it actual reduced the number of bacteria by killing colonies of bacteria. However, 
whilst this occurred, the bacteria continued to grow at a steady pace only one day 
after the re-application of the ointment.  
 
 

 
Graph 7: Bacteria Growth rate Post Reapplication in Petri Dish 1 

 
Similarly, the box plot above shows the reduction in bacteria by a significant amount. 
However, the data above would have been skewed by the significant negative outlier 
when the bacteria were killed. However, even with that impact, there can be observed 
a significant reduction in bacteria growth 
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Petri Dish 2 
 

    Petri-Dish 2       

Day 15 16 17 18 19 20 21 22 23 24 

 31-Jul 1-Aug 2-Aug 3-Aug 4-Aug 5-Aug 6-Aug 7-Aug 8-Aug 9-Aug 

With  
Antibiotics 

245 254 187 196 204 217 223 231 243 256 

Without  
Antibiotics 

289 294 304 328 342 379 392 402 413 427 

           

 
Table 4: The number of colonies counted each day after reapplication in Petri Dish 2 

 
 

 

 
 

Graph 8: The number of bacteria colonies counted each day in Petri Dish 1 

 
 

As expected, after re-applying the antibiotic ointment, there was an immediate drop 
in the growth rate of the bacteria – in line with a number of colonies dying from the 
ointment. Again, this was followed by an immediate re-growth of the bacteria from 
the following day onwards. This is not what I expected, as I expected the number of 
bacteria to continue to decline as the ointment worked. 
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Graph 9: The Growth rate each day in Petri Dish 2 

 

 
 

 
Graph 10: Bacteria Growth rate Post Reapplication in Petri Dish 2 

 
As can be seen in the charts above, there is a significant difference post application: 
 

- The inter-quartile range has been significantly reduced, indicating that there was a 
reduction in the growth / day of bacteria.  
 

- The median has reduced, whilst the maximum and minimum have remained constant.  
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Antibiotic Ointment Re-applied 

Record of Growth 

Petri Dish 1 
The following shows the record of growth for petri dish 1 over time. As you can see, 
the bacteria grew quite quickly, and remained in clusters. 

 
 

Day 3 Day 5 Day 9 

  
 

Day 21 Day 19 Day 14 

   
 

Day 24 
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Antibiotic Ointment Re-applied 

Petri Dish 2 
The following shows the record of growth for petri dish 2 over time. As you can see, 
the bacteria grew even faster in this dish. 

 
Day 3 Day 5 Day 9 

   
 

Day 21 
Day 19 Day 14 

   
 

Day 24 
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Under the Microscope 
I also made use of my microscope to take some pictures of what the bacteria looked 
like up-close.  
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Antibiotic Application 
These photos show the microscopic view of the bacteria just after the antibiotic cream 
has been re-applied. You can actually see the antibiotics working on the bacteria.    
 
 

After applying antibiotics to the bacteria for a 
second time, you can see the bacteria dying. There 

was a shining element which was the antibiotic 
breaking down the bacteria. 
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Bacteria at Work 
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Conclusion 
 
In analyzing the data I collected through this experiment has led me to believe that I 
cannot reject my hypothesis – ‘that antibiotic ointment does work by preventing bacteria 
growth’.  
 
However, it also shows that antibiotic ointment does only have a limited life, and needs to 
be reapplied or else the bacteria will grow in onto it. This is also confirmed by the analysis 
of the re-applying of the ointment. This showed that whilst the ointment had an 
immediate effect on the growth of bacteria, it again only had a limited life and bacteria 
started growing from the following day. 
 

What I have Learnt and How it can be Applied 
 

I have learnt that antibiotics can kill the bacteria, but it must be re-applied, or else 
bacteria will overgrow it. Bacteria are found everywhere, and our bodies are designed 
to be able to handle certain amounts of it. However, when we have a major infection, 
or cut, we need to ensure we apply anti-biotic ointment as quickly as possible, and re-
apply it daily until it is healed.  
 
I have also learnt that bacteria grow very quickly, and will often group into clusters of 
bacteria. To be fully effective on a bacterial infection, a constant daily, or even more 
often application of antibiotic ointment in necessary.  
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