
 
 
 
 
 
 
 
 
 
 
 
 
 

 

To provide brief information on the safety, effectiveness and cost-effectiveness of Hyper Light 

Disinfection Robot based on request from Disease Control Division (Zoonosis Sector), following a 

memo from Health Minister Office who received proposal from a company to introduce the device 

to Ministry of Health Malaysia. 

 

 

 

 

A hospital-acquired infection (HAI), also known as a nosocomial infection, is an infection that is 

acquired in a hospital or other health care facility. Such an infection can be acquired in hospital, 

nursing home, rehabilitation facility, outpatient clinic, diagnostic laboratory or other clinical settings. 

Infection is spread to the susceptible patient in the clinical setting by various means such as 

contaminated equipment, bed linens, or air droplets. The infection can originate from the outside 

environment, another infected patient, staff that may be infected, or in some cases, the source of 

the infection cannot be determined.1 

 

Ultraviolet germicidal irradiation (UVGI) is a disinfection method that uses short wavelength 

ultraviolet (UV-C) light to kill or inactivate microorganisms by destroying nucleic acids and disrupting 

their DNA, leaving them unable to perform vital cellular functions. UVGI is used in a variety of 

applications, such as food, air, and water purification. In recent years UVGI has found renewed 

application in air purifiers.2  
 

Currently, most UV disinfection devices primarily utilize ultraviolet-C (UV-C) radiation with 

wavelengths between 200 and 270 nm. At particular wavelengths such as 254 nm, UV-C light is 

able to destroy the molecular bonds and disrupt DNA or RNA via pyrimidine dimerization, causing 

death of a variety of environmental microorganisms.3 

 

Hyper Light Disinfection Robot (Model P3) is a designed robot to prevent HAI using the UVGI 

disinfection method. It use germicidal UVC at 254nm. The system consist of 6 amalgam UV lamps 

with rotational reflector technology. It is claimed to have the capability to eradicate >99.99% of 

microorganism including bacteria, viruses and pathogen within three meter radius in 15 minutes by 

destroying nucleic acids and disrupting DNA or RNA. The system also claimed to be eco-friendly 

with no ozone emitted and leaves no residuals due to the ability of amalgam lamp to operate at high 

temperature (90°C), produce no ozone gas, generate low thermo-sensitivity and had longer lifetime 

compared to conventional low-pressure mercury lamps.4 
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Figure 1:  Pictures of Hyper Light Disinfection Robot 

 

 

 

 

Only one article was retrieved from the scientific databases such as Medline, EBM Reviews, 

EMBASE via OVID, Pubmed and from the general search engines [Google Scholar and US Food 

and Drug Administration (USFDA). We also received one article (same as retrieved from database), 

one clinical trial report, two efficacy studies,  nine laboratory test reports (but one in Chinese so that 

cannot be interpreted) and CE mark document provided from the company. 

 

EFFECTIVENESS/EFFICACY 

Hyper Light Disinfection Robot (Model P3) 

Yang JH et al. (2017) conducted an in-vitro and pre- and post-intervention study at National Taiwan 

University hospital funded by Mediland Enterprise Corporation. The primary objective was to assess 

the effectiveness of the Hyper Light P3 in reduction of the most frequently encountered multidrug-

resistant clinical isolates [P.aeruginosa (MDRPA), Acinetobacter baumannii (MDRAB), multiple 

resistant staphylococcus aureus (MRSA), vancomycin-resistance Enterococcus (VRE), 

Mycobacterium abscessus and Aspergillus fumigatus] on solid and liquid media. One petri dish 

placed on the table in the laboratory in each UV-C irradiation cycle. The height from petri dish to 

ground was 78 cm. The device was wheeled into different strategic position that was 1 meter (m), 2 

m and 3 m from the petri dishes with the same number of colonies, respectively. The above 

experiments were repeated with 5, 10 and 15 min of exposure time. Baseline petri dishes were left 

untreated outside of the room (i.e., positive controls). The protocol was repeated for each tested 

pathogens. For the in-vitro study they reported that, efficacy of the Hyper Light P3 device was 

greater when the distance of petri dishes to UV-C device was shorter (1 m > 2 m > 3 m) and the 

exposure time was longer (15 min > 10 min > 5 min) (Table 1). However, the effect was less 

pronounced for A. fumigatus particularly at the distance of 2 to 3 meters.3 

 

EVIDENCE ON EFFECTIVENESS, SAFETY & COST-EFFECTIVENESS 



 
 

The impact of using this device in disinfection for patient rooms in hospital setting was also evaluated 

in three uncleaned rooms previously admitted by patients harbouring MRSA, VRE and other 

nosocomial pathogens with at least a 7-day hospitalization. Swabs cultures were collected and 

incubated for 24 and 48 hours from seven high-touch surfaces (e.g., bedside table, telephone and 

bedrail) in each room before and after use of the Hyper Light P3 device (placed at three different 

location). The device was run for 5 min at each site (total 15 min). They reported that, a total of 20 

high-touch surfaces were sampled. Most reduction rates of total bacteria colony counts sampled 

from different surfaces in three patients’ room after UV-C irradiation were 100%, except that of 

bedrail, bedside table and telephone (ranging from 0% to 98%). There was significant reduction 

reported  in the median number of total bacteria colony counts after UV-C irradiation of 15 min after 

24 hours incubation (35 CFUs versus 0 CFUs, p =0.0005) and 48 h incubation (165 CFUs versus 0 

CFUs, p < 0.0001) of the samples respectively (Table 2).3 

 

Table 2: Analytical data and comparison of bacteria colony counts on different surfaces in three 

patients’ rooms before and after UV-C irradiation with incubation for 24 and 48 hours. 

 
 

The authors concluded that the Hyper Light Disinfection Robot (model: Hyper Light P3) was effective 

in killing a number of multidrug-resistant bacteria, mycobacteria and fungi that are commonly 

encountered at hospital environment. A larger scale of clinical study is warranted to confirm its 

effectiveness as an adjunct to standard cleaning in reduction of nosocomial pathogens in healthcare 

settings.3 

 

UVC 254 disinfection robot system 

There were several documents provided by the company which include the followings: 

i. Nine laboratory test reports reported that UVC 254 disinfection robot system had 

antimicrobial activity up to >99.99% at 15 minutes of testing on Aspergillus brasilensis, 



Escherichia Coli, Enterococcus feacalis, Klebsiella pneumonia, Pesudomonas aeruginosa, 

staphylococcus aureus, Clostridium difficile and Clostridium difficile (spores).5 

 

ii. First efficacy study (a field exposure test) was conducted to evaluate the efficiency of UVC 

device (254 Disinfection Robot System) on MRSA, VRE, E.Coli, P.Aeruginosa and C.difficile 

(spore) at indicated time in 5ft and 9ft distance. The predicted exposure time to reach the 

germicidal efficiency was determined. They reported that, predicted exposure time (second) 

to reach the 4 log10, 5 log10  and 6 log10 reduction rate ranged from 22 to 409 seconds at 5ft 

and 29 to 472 seconds at 9ft. The MRSA had the shortest predicted exposure time while 

P.aeruginosa had the longest to reach the particular reduction.6 

 

iii. Second efficacy study was conducted to produce data that provides basic information about 

UVC Light (254 UVC Disinfection Robot System) tested against Influenza A (H1N1), 

Influenza B (Flu B) and Enterovirus 71 (EV 71). The study reported the viral titre reduction as 

presented in Table 3. However, the statistical significant difference among the result was not 

mentioned.7 

 

Table 3: Mean reduction in viral titre 

Virus  Treatment 

exposure (min) 

Mean reduction in viral titre at 

distance 

5 ft 9 ft 

H1N1 5 1.699 log10 2.699 log10 

Flu B 10 0.778 log10 1.778 log10 

EV71 15 0 log10 0 log10 

 

iv. Clinical trial done using (Hyperlight Model 1) at a hospital in Singapore reported that Log10 

reduction at shorter distance were higher compared to the far one [After 15 minutes of 

treatment, at different distance (1.5 meter to 4.8 meter), log10 reduction for MRSA ranged 

from 4.2 to 1.8, VRE ranged from 3.8 to 1.1 and Carbapenem-resistant Enterobacteriaceae 

(CRE) ranged from 6.8 to 2.5 respectively].  Meanwhile, the log reduction for MRSA, VRE 

and CRE after 15 minutes of treatment at various place/ room in the hospital ranged from 0.3 

log10 to 4.0 log10. The statistical significant difference among the result was also not 

mentioned.8 

 

Previously, there were four Technology Review reports (2006, 2008, 2010 and 2013) conducted by 

Health Technology Assessment Section (MaHTAS), Medical Development Division, Ministry of 

Health Malaysia which were related to UVGI.  The latest report concluded that there were few 

scientific evidence to support the effectiveness and safety of Sanuvox UVGI indoor air purifier 

systems. As for other air disinfectant using UVGI, the technology may have potential benefit for 

airborne pathogen irradiation; however, more research is warranted. Moreover, UVGI is feasible in 

its application and the adverse events can be avoided with proper precaution and maintenance. 9-12 

Latest information brief conducted in 2016 concluded that there was limited evidence on the 

efficacy/effectiveness of UVGI for reduction of bacterial and fungal in healthcare setting. However, 

the evidence provided is not supported by a proper scientific write-up.13 

 

COST-EFFECTIVENESS 

There was no evidence retrieved on the cost-effectiveness. The price for Hyper Light Disinfection 

Robot (Model P3) is approximately RM 350k per unit. The amalgam bulb price is RM 4000 per unit 



and need to be changed every 12000 hours. (Information provided by company during product 

demonstration on 13 February 2020) 

 

SAFETY 

There was no evidence retrieve on the safety of Hyper Light Disinfection Robot (Model P3). 

However, it received CE mark (IEC 601010-1:2010/ IEC 61326-1:2012) and approval from Taiwan 

FDA.14 

 

 

 

 

There was very limited evidence retrieved to suggest that Hyper Light Disinfection Robot was 

effective in reducing the bacteria, viral and spore. However, the effect dependent on the distance 

and duration of the exposure. 

Hence, more research is warranted for Hyper Light Disinfection Robot. Unit price of the device and 

maintenance cost should be taken into consideration. 
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Disclosure: The authors of this report has no competing interest in this subject and the preparation 
of this report is totally funded by the Ministry of Health, Malaysia. 
 
Disclaimer: This rapid assessment was prepared to provide urgent evidence-based input during    
COVID-19 pandemic. The report is prepared based on information available at the time of research 
and a limited literature. It is not a definitive statement on the safety, effectiveness or cost 
effectiveness of the health technology covered. Additionally, other relevant scientific findings may 
have been reported since completion of this report. 
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