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[Abstract] Objective To evaluate the disinfection efficacy of an autonomous mobile direct-radiation high-intensity
ultraviolet disinfection robot on multidrug-resistant organisms (MDROs) on environmental object surface. Methods

Slides smeared with 0.5 X 10° CFU/mL carbapenem-resistant Klebsiella pneumoniae (CRKP) and methicillin-
resistant Sta phylococcus aureus (MRSA) were prepared and disinfected by irradiation of disinfection robot at diffe-
rent duration, distances, angles, shielding and moving status. After disinfection, bacterial slides were scraped with
sterile cotton swabs and smeared on blood agar plates, plates were then cultured at 35°C for 48 hours. Bacteria
count as well as killing rate and killing logarithm value under different conditions were calculated. Results Under
static status,the Kkilling rates of both CRKP and MRSA at an irradiation distance of 1 m for 5 minutes and 10

minutes were 100% , and all killing logarithms were —>3. With irradiation at a distance of 1 m for 5 minutes and 10
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minutes respectively, the killing rates of both CRKP and MRSA with and without plastic wrap were 100% , and all

killing logarithms were =3, disinfection efficacy reached the standard. In moving state, the killing rates of CRKP

and MRSA at all detected angles were 100%, all killing logarithm value were >3, and the disinfection efficacy

reached standard. Conclusion High-intensity ultraviolet disinfection robot can achieve good disinfection efficacy on

MDROs in a short time, the disinfection efficacy remains in case of materials with high penetration rate.

[Key words| high-intensity ultraviolet; multidrug-resistant organism; environmental object surface; disinfection;

disinfection robot
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Figure 1 Diagram of disinfection robot at different irradia-

tion angles
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Table 1 Killing efficacy of high-intensity ultraviolet disinfection robot on indicator bacteria at different irradiation time and dis-
tance
1 m 2 m 3 m
- 51 I B P S
HAR Gwti) (CFU) WA RKE RKX WA RKE RKX T 4 RKFE  REKXM
(CFU) (%) HE (CFU) (%) HfE (CFU) (%) HfE
CRKP 5 1600 0 100 3.20 39 97.56 1.61 500 68.75 0.51
10 1400 0 100 3.15 32 97.71 1.64 230 83.57 0.78
30 110 0 100 2. 04 0 100 2.04 0 100 2.04
MRSA 5 4 000 0 100 3. 60 75 98.13 1.73 390 90. 25 1.01
10 4 000 0 100 3. 60 66 98. 35 1.78 260 93. 50 1.19
30 500 0 100 2.70 0 100 2.70 0 100 2.70
R 2 R AN LS A [F] RS A R N AR R B R KRR
Table 2 Killing efficacy of high-intensity ultraviolet disinfection robot on indicator bacteria at different irradiation angles
2 m 3 m
AW ME XA CFY
WA (CFU)  RRAE AKX HUE I (CFU)  RKED AT HUE
CRKP 0° 1 600 39 97.56 1. 61 500 68.75 0.51
60° 1 600 73 95. 44 1.34 181 88. 69 0.95
90° 1 600 0 100 3.20 101 93. 69 1.20
MRSA 0° 4 000 75 98.13 1.73 390 90. 25 1. 01
60° 4 000 149 96. 28 1. 43 198 95. 05 1.31
90° 4 000 15 99. 63 2.43 218 94. 55 1.26

TE : BRI A2 5 min,

2.3 FRRBEHBEM T ER JOHE YRR &
MR . CRKP il MRSA H&F 5.10 min B %
AR RIT R 100 % A% KX BUE 4 =3, 00, 1 #5001

YIiRFr s & JG 95 A i 4 1, CRKP 2R K 55 51k
99,389 .99, 29% , MRSA 2% K 4y 51|k 98. 80% .
98. 13 % » A% KX EUE <3, 00, WFE 3.
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Table 3 Killing efficacy of high-intensity ultraviolet disinfection robot on indicator bacteria under different shielding conditions

TG4 JC 25 A W 1 3 i 3 4
o ME BRI
HANE (CEU) 1 20 A K H A& KA G 20 A KE A KA R 2H AKH AKX
(CFU) (%) B (CFU) (%) BfE (CFU) (%) BE
CRKP 5 1 600 0 100 3.20 10 99. 38 2. 60 0 100 3.20
10 1 400 0 100 3.15 10 99, 29 2. 60 0 100 3.15
MRSA 5 4000 0 100 3. 60 48 98. 80 1.92 0 100 3. 60
10 4 000 0 100 3. 60 75 98.13 1.73 0 100 3. 60

T TSR RS 1 m,

2.4 BHKREBEEXE 01 m/s BEHIRET,
CRKP F1 MRSA £ 1 B i 56 20 2% KR R 100%, 4%
KA BAE) =3, 00, HBERUCR B bR . WLER 4.

R4 FEREERIMEHE LS AR IPIRE T XFE R B A KRR
Table 4 Killing efficacy of high-intensity ultraviolet disin-

fection robot on indicator bacteria at moving status
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HaE M

(CFU) (CFU) %) B (e

CRKP  /K¥F 1 600 0 100 3.20
60° 1 600 0 100 3.20

90° 1 600 0 100 3.20

MRSA K 4 000 0 100 3. 60
60° 4 000 0 100 3. 60

90° 4 000 0 100 3. 60

1 DL 28 A FE B 8 4 B R U 75 2 o 98 Y P8 1 K A7
BEH N 0.1 m/s,

3 Wig
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