
Micro-biological test results



BECOMES MORE COST-
AND LABOR EFFICIENT ?

IS EFFECTIVE AGAINST SUPER-
BUGS AND CHEMICAL

RESISTENT ORGANISMS ?

WOULD BE AUTOMATED
AND ELECTRONICALLY 

VALIDATED ?

WHAT IF MANUAL DISINFECTION…

INTRODUCTION TO UV-C LED DISINFECTION

No 
consumables

100%
Silent Long lifetime

Ultra low 
power 

consumption

Low 
maintenance recyclable NO HEAT !



NO HEAT

DISINFECTION 
FOR ALL ELECTRONICS

SUSTAINABLE
DISINFECTION

REDUCING ECOTOXIC EXPOSURE.
SAVINGS ON CONSUMABLES

AUTOMATED
& 

VALIDATED

5 WATT 
PER CYCLE

REDUCING 
ENERGY CONSUMPTION

UV-C-LED DISINFECTION

REDUCING LABOR 
COST & HUMAN ERROR
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Multi-Resistance:
Occurrence of Multi-Drug or Heat Resistant (MDR) 
Organisms

Not Sustainable:
Ecotoxic chemicals
Waste (wipes, bottles, ..)

HealthCare worker:
Exposed to chemicals => irritation of skin, eye & 
respiratory system

Patient Safety:
Disinfection with wipes is manual and time consuming 
=> Risk of human variation / error

Material robustness:
• Materials not always suited to heat or chemicals
• fragile ó ‘rubbing’ 

ZAPARAY UV-C LED DISINFECTIONMANUAL DISINFECTION

No Resistance:
All DNA containing organisms are subject to UV-C 
disinfection. Without exception.

Highly sustainable:
Less wipes : less waste : less chemicals.
Low energy consumption

HealthCare workers benefits:
Reduced exposure to chemicals.
Less labour intense, faster disinfection.

Increased Patient Safety:
Automated and electronic validated process

Extended equipment lifetime:
Less damage to fragile materials.
No heat, no chemical residues.

DISINFECTION PROTOCOL DIFFERENTIATORS



REAL TIME
UVC DOSE
LOGGING

100 mJ/cm2
UVC LED dose

per cycle



UVC disinfection has been used in healthcare setting since 1930.
All organisms with DNA/RNA are sensitive to 270nm UVC-LED radiation.

Depending on the pathogen, a certain amount of radiation (mJ/cm2) results in a certain reduction (LOG x)

ZAPARAY’s unique UVC-LED technology has been tested in multiple laboratories.
Tests with the RAY-ONE have proven up to a LOG 7,2 reduction for viral contamination and

a >LOG 9 reduction of Staphylococcus Aureus.

ZAPARAY invests heavily in academic research as UVC-LEDs are novel radiation sources.
Multiple studies are ongoing in collaboration with Ghent University and other research partners.

INTRODUCTION

DOWNLOAD

UVC sensitivity of Bacillus subtilis

VALIDATION AND VERIFICATION

https://iuva.org/resources/Resource%20Documents/Malayeri-Fluence%20Required%20to%20Achieve%20Incremental%20Log%20Inactivation%20of%20Bacteria,%20Protozoa,%20Viruses%20and%20Algae.pdf


External literature on LOG reduction

External studies have documented the UVC radiation dose required to reduce 
pathogens.  This dose is measured in mJ/cm2

A typical dose required for a 99,99% (LOG4) bacterial reduction is +-10mJ/cm2.

ZAPARAY’s RAY-TWO provides > 100mJ/cm2 with a single radiation cycle.

Online reference literature:
NIST    -    IUVA

1 CYCLE = 
100mJ/cm2

https://nvlpubs.nist.gov/nistpubs/jres/126/jres.126.021.pdf
https://iuva.org/resources/Resource%20Documents/Malayeri-Fluence%20Required%20to%20Achieve%20Incremental%20Log%20Inactivation%20of%20Bacteria,%20Protozoa,%20Viruses%20and%20Algae.pdf


External literature on LOG reduction

As tested with the RAY-TWO:

 Porcine respiratory Coronavirus 
 Staphylococcus aureus
 Pseudomonas aeruginosa
 Mycobacterium terrae

 
The results were in line with available UVC literature:
Historical laboratory results for these 4 pathogens 

LOG1 dose for PRCV: 1,3mJ/cm2

LOG 1 to 6 : measured doses



porcine respiratory Coronavirus testing  

>99,99999%
REDUCTION

8,4 mJ/cm2
UVC LED dose

radiated

VIRAL
TEST



Steel cube test – directional radiaton test

>99,9%
REDUCTION

25,2 mJ/cm2
UVC LED dose

radiated

BACTERIAL 
TEST

(GRAM POS)



pseudomonas aeruginosa

>99,999%
REDUCTION

42 mJ/cm2
UVC LED dose

radiated

BACTERIAL 
TEST

(GRAM NEG)



mycobacterium terrae

99,9999%
REDUCTION

100 mJ/cm2
UVC LED dose

radiated

MYCO-
BACTERIA 

TEST



All tests are conducted using Staphylococcus aureus ATCC 25923
• Inoculation with a 10 µL droplet of a petri-dish followed by a 5 minute disinfection cycle using 

ZAPARAY RAY-ONE prototype 0/102
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• Inoculation of a nose sensor followed by a 5 minute disinfection cycle using ZAPARAY RAY-ONE 
prototype 0/102

2023 MICROBIOLOGICAL TESTING – UNIVERSITY GHENT – LBR – LLID laboratories

Validation and Verification – Biological testing



Tests performed on disposable video-laryngoscope blade without pre-cleaning
1. Inoculation followed by a 5 minute disinfection cycle using ZAPARAY RAY-ONE prototype 0/102
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2023 MICROBIOLOGICAL TESTING – UNIVERSITY GHENT – LBR – LLID laboratories

Validation and Verification – Biological testing



Tests performed on dental instruments with (2) and without (1) pre-cleaning
1. Inoculation followed by a 5 minute disinfection cycle using ZAPARAY RAY-ONE prototype 0/102

2. Inoculation followed by a 3 second rinsing step under running water 
followed by a 5 minute disinfection cycle using ZAPARAY RAY-ONE prototype 0/102
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SUMMARY:

without pre-cleaning : influence of object shape

with pre-cleaning : total reduction 

2023 MICROBIOLOGICAL TESTING – UNIVERSITY GHENT – LBR – LLID laboratories

Validation and Verification – Biological testing
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2022-2023 MICROBIOLOGICAL TESTING – UNIVERSITY GHENT – LBR – LLID laboratories

Validation and Verification – Biological testing

OVERVIEW PRELIMINARY TEST RESULTS HANNAH SIWE LAST UPDATED 3/07/23

Experiments on nose sensors experiment ID untreated control treated log reduction
20221127 1,64E+05 0,00E+00 > 5,21
20221129 1,38E+05 0,00E+00 > 5,14
20230110 1,18E+05 0,00E+00 > 5,07
20230322 3,80E+04 0,00E+00 > 4,58

9,60E+04 6,00E+03 1,2
1,20E+05 0,00E+00 > 5,08
7,40E+04 6,80E+04 1,04
1,28E+05 0,00E+00 > 5,11
3,00E+04 2,00E+02 2,18
4,20E+04 0,00E+00 > 4,62
7,20E+04 6,00E+02 2,08
7,20E+04 0,00E+00 > 4,86

20230604 1,50E+04 0,00E+00 > 4,18
1,08E+05 0,00E+00 > 5,0
1,68E+05 0,00E+00 > 5,2
1,62E+05 0,00E+00 > 5,2

Experiments on laryngoscope blades experiment ID untreated control treated log reduction
7,40E+06 0,00E+00 > 6,87
5,20E+06 0,00E+00 > 6,72
6,80E+06 0,00E+00 > 6,83

20230124 4,60E+06 0,00E+00 > 6,66
20230610 9,60E+06 0,00E+00 > 6,98

1,44E+07 0,00E+00 > 7,16
1,15E+07 0,00E+00 > 7,06
4,80E+05 0,00E+00 > 5,68
1,86E+06 0,00E+00 > 6,27
2,60E+05 0,00E+00 > 5,41
5,00E+05 0,00E+00 > 5,70
2,60E+05 0,00E+00 > 5,41

Experiments on video laryngoscopeblades experiment ID untreated control treated log reduction
swabbing of 6 different areas 20230626 growth detected 6/6 no growth detected 6/6 NA

Experiments on echoprobes experiment ID untreated control treated log reduction
swabbing of 8 different areas 20230103 growth detected 8/8 no growth detected 8/8 NA

20230610

rinsed, directly in drawer

20230320

20230116

20230124

20230404

20230327
non rinsed directly in drawer (15mL)

20230626

20230502

20230426

non rinsed in third hand

non rinsed directly in drawer (new protocol, swab)

non rinsed directly in drawer (10 mL)

non rinsed, directly in drawer in UVC through bag

non rinsed, directly in drawer

10 µL S. aureus in petri dish at 5 minutes experiment ID untreated control treated log reduction
(predilution in 1000 µL) 20221012 0,00E+00

20221120 0,00E+00
20221121 1,00E+09 0,00E+00 > 9
20221206 0,00E+00
20221213 7,40E+08 0,00E+00 > 8,87
20221218 0,00E+00
20230109 7,60E+08 0,00E+00 > 8,88
20230110 0,00E+00
20230306 1,08E+09 0,00E+00 > 9,03
20230307 7,80E+08 0,00E+00 > 8,89
20230312 8,20E+08 0,00E+00 > 8,91
20230321
20230506 1,48E+09 0,00E+00 > 9,17
20230512 1,33E+09 0,00E+00 > 9,12

(predilution in 100 µL) 20230606 7,60E+08 0,00E+00 > 8,88
20230608
20230630

10 µL S. aureus in petri dish at different time points experiment ID untreated control treated log reduction
5 sec 20230522 9,00E+08 4,00E+05 3,35

20230522 9,00E+08 0,00E+00 > 8,95
20230516 1,36E+09 0,00E+00 > 9,13
20230512 1,33E+09 0,00E+00 > 9,12

20 sec 20230512 1,33E+09 0,00E+00 > 9,12
40 sec 20230512 1,33E+09 0,00E+00 > 9,12
2 min 20230512 1,33E+09 0,00E+00 > 9,12
3 min 20230512 1,33E+09 0,00E+00 > 9,12

10 µL S. pneumoniae in petri dish at different time points experiment ID untreated control treated log reduction
5 sec 20230522 1,94E+07 0,00E+00 > 7,29

10 µL P. aeruginosa  in petri dish at different time points experiment ID untreated control treated log reduction
5 sec 20230522 1,14E+09 1,00E+04 5,06

10 sec



Test report of ECHO-PROBE disinfection at Ghent University Hospital (Belgium)



ECHOPROBES
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̶ Received the probes on Friday at 16h, both were disinfected by Tristel DUO LT by the healthcare workers.
While putting the probes in the cart, there was a risk of cross contamination from the hands handling the 
instruments.

̶ Swabs were taken on 4 areas in two tests:
- right after receiving the probes from Poli Gynaecologie 
- after they have been exposed to a 5 minute UV-C-LED cycle

ECHOPROBES
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RESULTS OF SWABS AFTER RECEIVING THE PROBES
ECHOPROBES
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RESULTS OF SWABS AFTER RECEIVING THE PROBES
THAT WERE UVC EXPOSED

ECHOPROBES

72 hours at 37°C
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Swabs were taken on 4 areas in two tests:
- right after receiving the probes from Poli Gynaecologie 
- after they have been exposed to UVC 5 minute cycle

First conclusion:
The probes were contaminated prior to this test. A non defined organism was found on the surface, especially 
around the ‘high-touch areas’ 2 and 4. Some ultrasound gel residue was found in the cavity of area 4.
After a UVC-LED radiation cycle of 5 minutes, there was no longer a contamination found on the devices.

ECHOPROBES

1
3

2

4



23

Protocol:  infecting the probes with a Staphyloccocus aureus LOG9 innoculum.

̶ d-3 plating of bacteria from -80°C and d-1 passaging by picking up one colony from d-3 plate and
replating

̶ Objects inoculated by dipping tissue in a 50 mL tube containing 45 mL inoculum suspension and rubbing
over the front and sides of the echoprobes. Then, dipping again and rubbing the inoculum over the
echoprobes for a second time
‒ OD: 1,5214 = 1,35E+09 cfu/mL

̶ Collection of bacteria on objects by dipping a sterile cotton swab in saline and rubbing over the indicated
area + plating a quadrant.

̶ Objects placed directly in the RAY-ONE UV-C-LED device drawer.

ECHOPROBES - PHASE TWO

Object in drawer

- The RAY-ONE device was adapted to facilitate the cable part of the 
probe. In order for most of the cable and the connector to remain 
outside of the device

- Object was not centered in the drawerduring radiation because the
“cut out” for the cable was off center (object had tendency to shift 
left or right)
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ECHOPROBES - PHASE TWO

Contamination areas
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Second conclusion:

The non-treated echoprobes show a significant growth.

The UVC-LED radiated probes do not show any remaining organism.
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