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Surfaces that are touched by hand frequently contribute to 
the secondary transmission of bacteria by healthcare workers 
with contaminated hands or medical equipment that patients 
come in contact with. Routine surface cleaning is 
recommended to help control the spread of pathogens in a 
hospital setting (Andersen, 2009). Disinfection is one of the 
ways to prevent hospital acquired infections. Disinfection is a 
procedure that kills microorganisms. Disinfectants are 
important all throughout the world because they are chemical 
substances used to kill viruses and microbes. Disinfectants are 
used in hospitals and other healthcare settings multiple times a 
day to make sure the medical equipment is clean and sterile.  
Many factors are involved in the disinfection process. The 
factors are the type of bacteria, temperature, pH, humidity, and 
the concentration of the active ingredient (Sattar, 2013). It is 
possible that the physical action of wiping the surface can be a 
crucial role in removing bacteria. Knowing the effectiveness of 
a disinfectant under a certain amount of physical pressure will 
benefit healthcare settings by knowing how much force is 
needed to kill bacteria. The objective of this experiment is to 
determine the effect of increasing pressure on the removal of 
bacteria from a surface.	

Abstract 
Environmental surfaces that are touched by hands frequently contribute to the secondary transmission of bacteria by healthcare workers that patients come in contact with. 
Routine surface cleaning is recommended to help control the spread of pathogens in a hospital setting. The objective of this experiment is to determine the effect of increasing 
pressure on the removal of bacteria from a surface. Two different kinds of surfaces were contaminated with bacteria and then wiped with a paper towel containing sterile water 
or a paper towel containing 70% ethanol. The amount of pressure was controlled by using different size weights. The results showed that using different amounts of pressure 
while decontaminating surfaces decreased the number of bacteria that stayed on the surface. Therefore, we should apply pressure when decontaminating surfaces.	
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Sterility Control 
•  Surface was swabbed using sterile cotton swab moistened with 
sterile water and was streaked onto Brain Heart Infusion (BHI) Agar 
 
Experiment 
• Wood and Plastic boards autoclaved before each trial to make sterile 
• 1x106 CFU per mL of 24 hour culture  of Escherichia coli was 
suspended in BHI Broth 
• 0.6 mL of that bacterial solution was spread evenly onto 11x20 cm 
marked off area on board and allowed to dry 
•  For experimental trials 

• Two sheets of paper towel wrapped around a  1 lb, 2.5 lb, and 3 lb. 
weight.  
• Two treatment conditions, each tested in triplicate: 

• Paper towel wet with 2 mL sterile water 
• Paper towel wet with 2 mL of 70% ethanol 

• Towel-wrapped weight attached to spring balance and pulled 
across the surface.  
• Surface swabbed with sterile cotton swab moistened with sterile 
water.  The swab was swirled rapidly in 2mL of BHI broth.  

• Serial 1 in 10 dilutions made from the broth containing the recovered 
bacteria.  
• 0.5 mL of this broth spread onto BHI agar plates in triplicate.  
• Plates incubated at  37°C for 24 hours.  
• Colonies counted and recorded.	
• Effect of surface type and paper towel condition analyzed using a 
single factor ANOVA and a two-sample t-test 

Figure 1: Relationship between the log of the 
number of colonies recovered from each weight 
with the paper towel wet with sterile water. 
 
 

		Figure 2: Relationship between the log of the  
number of colonies recovered from each weight 
with the paper towel wet with 70% ethanol. 	
 
 

•  Ethanol-treated	paper	towel	was	most	effective	at	removing	bacteria	from	a	
plastic	surface		with	the	1	lb.	weight	(Figure	2)	

•  No	significant	difference	between	the	1lb.	weight	wet	with	sterile	water	and	
the	3lb.	weight	wet	with	sterile	water.	

•  Significant	difference	between	the	1lb	weight	with	paper	towel	wet	with	
sterile	water	and	the	1lb.	Weight	wet	with	70%	ethanol,		

Increasing	pressure	does	not	have	an	effect	on	the	removal	of	bacteria	from	a	
surface.	Treatment	with	the	70%	ethanol	proved	to	be	more	effective	than	
treatment	with	sterile	water.	The	overall	experiment	showed	that	the	amount	of	
pressure		did	not	make		a	significant	difference	in	the	amount	of	bacteria	
remaining	on	the	surface	after	disinfecting.	Routine	surface	cleaning	helps	
control	the	spread	of	pathogens	in	a	hospital	setting	(Anderson	2009).			The	
results	are	similar	to	the	study	of	the	role	friction	played	in	surface	
contamination	(Chartrand,	2020).	


