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Background 

One of the most important items of any prosthetic device for those with limb loss is the sleeve and or 

liner. It acts as an interface between the amputees skin and prosthetic to enhance comfort and fit. 

Due to the contact between bare skin and the inside layer of the liner an optimal environment is 

created  that allows bacteria to quickly grow exponentially causing most notably mal odor.  

Most skin irritation and odor is due to poor hygiene, local infections and the liner being over-worn and 

or in need of replacement. In cases where the risk of infection is high i.e. diabetes, a clean sleeve is 

critical. If the residual limb has lesions and the liner is not clean, the user is highly susceptible to 

infection. In cases such as these the prosthetic devise cannot be worn.  

Cleaning regimes differ from patient to patient and the practice is often too laborious to be performed 

adequately. With that in mind, TriOx Innovations has designed and developed ǘƘŜ ǿƻǊƭŘΩǎ ŦƛǊǎǘ 

automated prosthetic liner sanitizer.  The following is an independent laboratory test to validate the 

biocidal efficacy of ROSS.  
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 The Testing laboratory 

 

TriOx Innovations approached Assure Cloud Laboratories in 

Cape Town, South Africa to run testing with the ROSS device and 

its efficacy in eliminating bacteria from prosthetic sleeves. 

!ǎǎǳǊŜ /ƭƻǳŘ ƛǎ {ƻǳǘƘŜǊƴ !ŦǊƛŎŀΩǎ ƭŀǊƎŜǎǘ ŀƴŘ Ƴƻǎǘ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŦƻƻŘ ǎŀŦŜǘȅΣ ŜƴǾƛǊƻƴƳŜƴǘŀƭΣ 

veterinary, and occupational hygiene laboratory group. Through the strategic acquisition of innovative 

companies such as Deltamune Laboratories, and SAI Global Africa Assurance (QPRO and SAIGAS), 

Assure Cloud is a global leader in Food Safety and Occupational Health and Safety.  

The below tests to verify the efficacy of ROSS were carried out at Assure /ƭƻǳŘΩǎ tŀŀǊŘŜƴ LǎƭŀƴŘ ŦŀŎƛƭƛǘȅ 

in Cape Town, South Africa. 
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Preparation of prosthetic liner samples and petri dishes 

Test Objectives 

To test and record the efficacy of ROSS in the elimination of viable bacteria in set time frames. 

The equipment used in these lab tests were the following: 

1. ROSS prototype 

2. Prosthetic liner samples 

3. Ozone measuring devices 

4. Stop watch 

5. Assure Cloud resources, specialised laboratory equipment and personnel  

 

 

 

 

 

 

 

 

Method 

Bacterial swab samples were taken from multiple amputee liners after common day to day activities 
e.g. gym, work, and sleep in order to come up with an average bacterial count on given measured 
surface. The average count determined was 10E4 (10,000 bacterium). The bacteria grown at Assure 
Cloud and used in testing the ROSS was Staphylococcus aureus or S. aureus for short. 

 

άS. aureus has long been recognized as one of the most important bacteria that cause disease in 
humans. It is the leading cause of skin and soft tissue infections such as abscesses (boils), furuncles, 
and cellulitis. Although most S. aureus infections are not serious, S. aureus can cause serious infections 
such as bloodstream infections, pneumonia, or bone and joint infections.έ Minnesota Department of Health 

Fact Sheet, February, 2010 

 

Two designated ozone settings were used to emulate the ROSS device, a 10 minute cycle and 20 
minute cycle. Assure Cloud personnel were responsible for loading the prosthetic liner samples with 
bacteria, swabbing surfaces pre and post the ROSS  process and performing Colony Forming Unit (CFU) 
bacterial counts. 
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Applying Staphylococcus aureus on liner samples 

Method continued: 

Bacteria used: Staphylococcus aureus 

 

Bacterial load used: 

1. 2 x 10E4 (20,000 CFU)  

2. 10E5 (100,000 CFU) 

 

To challenge the ROSS process bacterial loads were applied to liner samples at both 2x and 10x the 
average load found on an untreated amputee liner.   

 

 

 

 

 

 

 

 

 

 

Tests were repeated to increase the data collected and confirm results 

Total Swabs taken: 68 x 2 

Total test times in hours: 7h x 2 

Total test time: 2 working days  
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Samples being prepared for CFU counts 

Summary of results  

10 Minute Cycle in ROSS 

 

 

 

 

 

 

20 Minute Cycle in ROSS 
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 Conclusion 

Remaining Staphylococcus aureus found on test samples after the ROSS process were < 10 CFU and 
or no growth. Both the 10 and 20 minute ROSS cycle eliminated 99.9% of the bacteria load applied. 
The analysis also concludes that there was < 10 CFU and or no growth at both 4 minutes and two 
minutes regardless of the bacterial load at 2x and 10x the average load found on untreated liners 
worn by the amputee pool tested. 
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