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PURPOSE 

To demonstrate the antimicrobial efficacy of the NUTROZ device by determining 
the log reduction of vegetative bacterial populations on glass substrate coupons. 

TEST ORGANISM 

The following vegetative bacteria was used in testing: 

Escherichia coli ATCC 8739 (Gram-negative) 

TEST DEVICE 

The NUTROZ device uses ozone (a form of oxygen comprised of three oxygen 
atoms: 03). Ozone is generated and circulated within the NUTROZ device. The 
ozonation process is to be evaluated for its capability to kill vegetative bacteria 
on the surface of a representative hard, non-porous surface (glass coupons). 

For testing, the NUTROZ device (SIN 19020013) was used with software version 
6.2.10. 

MATERIALS AND EQUIPMENT 

• Centrifuge
• Filter funnels (sterile)
• Filtration manifold
• Glass slides (25mm x 75mm)
• Incubators (maintained at 30 � 35°C)
• Laminar Flow Hood
• Loops (10 µL volume, sterile)
• Membrane filters (0.45-micron mixed cellulose ester (MCE))
• Micropipettes (with appropriate sterile tips)
• Petri dishes (sterile)
• NUTROZ device (SIN 19020013)
• Serological pipets (sterile, various sizes)
• Syringe filters (0.2 micron, low-protein binding)
• Tubes ( various sizes, sterile)
• Tweezers (sterile)
• Vortex mixer





Test Procedure: 

Seven (7) glass substrates were inoculated with IO µL of inoculum suspension 
(approximately 107 CFU). The inoculate was evenly distributed over the surface of 
the coupons, taking care not to touch the edges. The inoculated substrates were 
placed into sterile Petri dishes in an incubator (30 - 35°C) until visibly dry (for 30 
minutes). 

Once dry, five ( 5) inoculated glass substrates were aseptically placed directly 
onto the middle shelf of the NUTROZ device (inoculated side up). One cycle was 
run 
using the 5 inoculated glass substrates. 

The remaining two (2) inoculated glass substrates were used as viability controls 
and were not treated with the device. One viability control was assessed 
immediately after drying at the initial time (pre-cycle) while the other viability 
control was held at ambient conditions for the duration of the NUTROZ device 
cycle and assessed after the cycle has completed (post-cycle). 

To assess recovery from sample/viability controls, the glass substrates were 
transferred into separate sterile tubes containing 60 mL 0.9% saline. The glass 
substrate+ saline suspensions (I 0°) were mixed by vortex for 30 seconds, 

followed by 10-fold serial dilutions in 0.9% saline (up to 10"6). For samples, the 
entire contents of each dilution (up to I o·6 and including I 0°) were filtered
aseptically through a 0.45-micron mixed cellulose ester (MCE) membrane filter. 

For viability controls, the entire contents of the final 3 dilutions (I 0-4 to I o·6) were 
filtered aseptically through a 0.45-micron MCE membrane filter. Each filter was 
rinsed with 50 mL of 0.9% saline, then aseptically transferred onto TS plates. The 
plates were incubated aerobically at 30-35°C for NLT 24 hours. 

After incubation, colonies were enumerated on the membrane filters between 
acceptable limits of 20 -200 CFU ( or closest to this range where needed). 

Negative controls: 

Saline: 
For each daycode/lot, 50 mL 0.9% saline was filtered through a 0.45 µm MCE 
membrane filter. 
Filter was transferred onto a TS plate then incubated aerobically at 30-35°C for 
NLT24 hours 

TS: 
One TS plate per media daycode was incubated aerobically at 30 -35°C for NL T 
24 hours. 
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RESULTS 

Table 1. Antimicrobial efficacy of NUTROZ device against Staphylococcus aureus on 

!'lass substrates 

Recovered Log 
Log Average log 

Coupon reduction reduction 
CFU/ coupon value 

Pre Post Pre Post 

Treated Sample (Replicate I) 84 1.9 3,7 2,8 

Treated Sample (Replicate 2) 3,6 x !03 3,5 2,0 1.2 

Treated Sample (Replicate 3) 76 1.9 3,6 2.8 

Treated Sample (Replicate 4) 3.4x 104 4.5 1.0 0.2 2,8 2,0 

Treated Sample (Replicate 5) 89 1.9 3,6 2.8 

Viability Control (Pre-cycle) 3.4xl05 5,5 NIA NIA 

Viability Control (Post-cycle) 5,3 X 104 4,7 NIA NIA 

lnoculum control: 9,0 x 109 CFU/mL [9,0 x 107 CFU/0,01 mL] 
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From 5 replicates across 1 cycle run, the NUTROZ device (SIN 19020013, 
Software V6.2.10) demonstrated an average log reduction of Escherichia coli (A 
TCC 8739) on glass substrates of2,8 from pre-cycle viability counts and 2.0 from 
post-cycle viability counts. 

No growth was observed for either of the negative controls described in Section 
6.0. 

CONCLUSION 

Based on the above-mentioned results from 5 replicates in 1 run, it can be 
concluded that treatment of glass substrate coupons through one full cycle of the 
NUTROZ device (SIN 19020013, Software V6.2.10, middle shelf) will reduce the 
presence of Escherichia coli (ATCC 8739) from the glass surface by an average 
2.8-log value (based on pre-cycle viability counts). 












