
 

 

Investigating Nanoparticles 
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Determining Antimicrobial Effectiveness of Silver Nanoparticles 
You will conduct an experiment that tests the claim that silver nanoparticles have 
antimicrobial effects. In order to do this, you will first make a solution of silver 
nanoparticles. Next, you will inoculate an agar plate with bacteria. Then you will add the 
silver nanoparticles to the agar plate and determine if the growth of the bacteria is 
inhibited.  
 

Materials: 
 Agar plates 

 E. coli bacteria culture 

 Filter paper 

 Bacteria spreader or sterile Q-tip 

 Incubator 

 1mM silver nitrate 

 1% sodium citrate 

 Hot plate 

 Small test tubes 

 250 mL beaker 

 Small container for soaking filter paper 

 Micropipet or transfer pipet 

 Scissors 

 Additional materials as needed for your other experimental conditions. 
 

Make Silver Nanoparticles: 
o Heat 100 ml of water in a 250 ml beaker on the hot plate. 

o Add 2 mL of 1mM silver nitrate to a small test tube. 

o Place this test tube in the hot water. 

o Leave test tube in boiling water bath for 5 minutes. While waiting, start on the 

Experimental Procedure section below. 

o Add 5 drops of 1% sodium citrate to the test tube containing hot silver nitrate. 

o Continue to heat until the silver nitrate solution turns color (yellowish). 

o Carefully remove test tube and set in a test tube rack to cool. 

Experimental Procedure: 
1. Design a controlled experiment to test the antimicrobial effectiveness of silver 

nanoparticles. 

2. Cut filter paper into small squares. 
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3. Place filter paper squares in small containers. Be sure to include a container for 

each of your experimental conditions. 

4. Pour the test tube of silver nanoparticles over one of the containers. Set up the 

other containers with the conditions of your choice.  Let the filter paper soak for 

about 10 minutes (can be overnight). While waiting, start on step 5. 

5. Mark the bottom of an agar plate with your initials, divide the bottom into sections 

and label each of the sections. Remember your controlled experimental design. 

6. Put 100 microliters (3-4 drops) of bacteria culture on the agar plate using a pipet. 

7. Spread the drops of bacteria culture on the agar plate. 

8. Place your filter paper squares in the appropriate sections. Allow agar plates to 

sit for 5 minutes. 

9. Place your agar plate upside down in the incubator for 24 hours at 37 degrees 

Celsius. 

10. Examine your agar plate the next day. Record data and analyze. 

Formal Lab Report: 
Create a report describing this activity. The report should include the following 
headings: 

 Problem – Describe the problem being investigated. Background information 

should also be given in this section to help explain/clarify the problem. 

 Hypothesis – State a testable hypothesis and relate it to the background 

information given in the Problem section. 

 Experiment – A list of the materials and the protocol used in this activity 

summarized in steps so that another investigator could perform the experiment. 

 Data – All measurements and/or observations are recorded and presented in a 

drawing, a graph, or a table; appropriate labels and units are included. 

 Analysis – Examine data from the experiment and summarize the results. 

 Conclusion –Use your analysis to support or refute your hypothesis. Make 

certain to include your hypothesis (claim), evidence, and the reasoning 

connecting the evidence to the claim. Sources of possible error in the experiment 

should be noted and elaborated. Propose a further investigation based on your 

conclusions. 
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Grading Rubric for Lab Report: 

 3 2 1 0 

Problem Problem clearly 
stated, background 
information 
provided 

Problem clearly 
stated, no 
background 
information 
provided 

Problem not clearly 
stated, no 
background 
information 
provided 

No problem stated, 
no background 
information 
provided 

Hypothesis Testable in the 
given activity and 
refers to the 
background 
information in the 
problem section. 

Testable, but does 
not refer to the 
background 
information. 

Not testable in the 
given activity 

No hypothesis 
given 

Experiment Equipment listed 
and steps are 
clearly described 
and in the correct 
order 

No equipment 
listed, steps are 
easy to follow and 
in the correct order 

Steps are hard to 
follow or not in the 
correct order 

Steps of experiment 
are not included 

Data Data is organized 
and neatly 
presented in 
graphs, tables 
and/or drawings 

Data is 
disorganized but 
presented in 
graphs, tables 
and/or drawings 

Data is 
disorganized and 
not presented in 
graphs, tables 
and/or drawings 

No data is given 

Analysis Data completely 
and correctly 
analyzed 

Data incompletely 
analyzed 

Data incorrectly 
analyzed. 

No analysis 

Conclusion Includes: a 
complete scientific 
explanation (claim, 
evidence, and 
reasoning), sources 
of error, and a 
further investigation 

Includes two of the 
required elements 

Includes only one of 
the required 
elements 

Doesn’t include a 
conclusion 

Neatness  Complete, 
organized, neatly 
written, 

Complete, but 
disorganized or 
sloppy 

Incomplete, 
disorganized, and 
sloppy 

 

 


