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Dynamic characteristics of bacteria and endotoxin content in dialysis water

during the process of thermal disinfection and chemical disinfection

ZHAO Lu', ZHANG Hui-ling', LIU Jia-wen', DA Wa*>, ZHANG Yong-dong' (1. Depart-
ment of Public Health and Healthcare-associated Infection Management; 2. Hemodialysis
Center » Qinghai University Af filiated Hospital , Xining 810001, China)

[Abstract] Objective To observe the dynamic changes of bacterial survival and endotoxin content in dialysis water
during two disinfection processes. The data model was used to fit the changing regulation of microbial indexes dur-
ing the process of disinfection. and provide basic data support for daily infection control as well as management deci-
sions for pipeline disinfection maintenance. Methods The time and temperature parameters of disinfection proce-
dure mode were analyzed, dialysis water at backwater outlet of water supply pipeline or the entrance of mixing
chamber before and after thermal disinfection and chemical disinfection were collected to detect endotoxin, parallel
specimens of dialysis water were enriched by membrane filtration method and cultured with TGEA at 20C for
7 days. bacterial colonies were counted. Data fitting of Origin software was used to describe the characteristic rela-
tionship between the content of bacteria as well as endotoxin and temperature as well as time. Results The survival

rate of bacteria decreased with the extension of disinfection procedure time, bacterial survival changed greatly at
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50 — 160 minutes, the decrease of bacterial content in thermal disinfection was more gentle than that in chemical dis-
infection. The content of endotoxin in thermal disinfection increased with the enhancing of temperature and de-
creased with the dropping of cooling temperature. Endotoxin content was the highest at 70'C and 80 C, endotoxin
content in the first machine was higher than that in the middle machine and the tail machine. The concentration of
endotoxin in chemical disinfection increased during the period of immersion and washing of disinfectant, and then de-
creased and tended to be stable. After thermal disinfection and chemical disinfection, endotoxin continued to de-
crease to a lower value first, endotoxin increased slightly at 15 hour and 12 hour after thermal disinfection, with a
small peak. Conclusion Temperature and time are the decisive parameters affecting the microbial indexes of dialysis
water. Fitting data based on microbial data can be established to describe the differences and similarities of bacterial
inactivation and endotoxin changes in dialysis water during two disinfection processes. At the same time, the model
tool supplemented the monitoring method of dialysis water, which is helpful to achieve the disinfection control and
effect of dialysis water better.
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Figure 1 Diagram of waterway and water specimen collec-

tion sites of dialysis water
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Figure 2 Relationship between logarithm of bacterial sur-
vival rate and observation time under two disin-

fection modes
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Parameters related to the fitting equation for relationship between logarithm of bacterial survival rate and observation

Table 1

time under two disinfection modes
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Figure 3 Relationship between endotoxin content and tem-
perature change in dialysis water under thermal

disinfection mode

5 R A R AR SE S 4L

Table 2 Parameters related to the fitting equation of endotoxin content and temperature change in dialysis water under thermal

disinfection mode
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Figure 4 Relationship between endotoxin content and time
change in dialysis water under chemical disinfec-

tion mode
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Table 3 Parameters related to the fitting equation of endotoxin content and time change in dialysis water under chemical disin-

fection mode

e F AL Yo Xe w A R?

L 0.024 85%0.004 0 110.119 2%+ 1.167 2 16.386 63 £2,.975 0 2.559 11£0.343 8 0.819 30
H [a] B 0.005 82+0.011 5 98.334 54 £6.766 7 57.729 60 £ 18. 295 4 5.10223£2.012 8 0.521 38
L 0. 002 65%0.002 0 101.385 9+ 1,989 7 74.220 20+ 7,257 2 2.83576%0.394 5 0.947 61

<
w

a &) —

g El

= =

= 0.021 s

a2 % 0.2 4

41 4

i H#

£0.01 1 €0.14 v

% % s

B B

= = .

‘—KBJ g ’ . 9 . g . . . = g ‘—@ pasnstl =
02 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 1820

i) (h) ] (h)
BS5 PMEEEFT 20 h NBEFTAKTFHNERSEEK

Figure 5 Changes of endotoxin content in dialysis water within 20 hours under two disinfection procedures
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Table 4 Parameters related to the fitting equation of endotoxin content and time change in dialysis water under two disinfection modes
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