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Abstract

BACKGROUND
Precleaning is a key step in endoscopic reprocessing.

AIM

To develop an effective and economic endoscope cleaning method by using a
disposable endoscope bedside precleaning kit.

METHODS

December 16,2023 | Volume15 | Issue12 |
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Altogether, 228 used gastrointestinal endoscopes were selected from five high-volume endoscopy units and
precleaned by a traditional precleaning bucket (group T) or a disposable endoscope bedside precleaning kit (group
D). Each group was further subdivided based on the replacement frequency of the cleaning solution, which was
replaced every time in subgroups T1 and D1 and every several times in subgroups Ts and Ds. The adenosine
triphosphate (ATP) level and residual proteins were measured three times: Before and after precleaning and after
manual cleaning.

RESULTS

After precleaning, the precleaning kit significantly reduced the ATP levels (P = 0.034) and has a more stable ATP
clearance rate than the traditional precleaning bucket. The precleaning kit also saved a quarter of the cost of
enzymatic detergent used during the precleaning process. After manual cleaning, the ATP levels were also
significantly lower in the precleaning kit group than in the traditional precleaning bucket group (P < 0.05).
Meanwhile, the number of uses of the cleaning solution (up to four times) has no significant impact on the cleaning
effect (P > 0.05).

CONCLUSION

Considering its economic cost and cleaning effect, the use of a disposable endoscope bedside precleaning kit can be
an optimal option in the precleaning stage with the cleaning solution being replaced several times in the manual
cleaning stage.

Key Words: Cleaning effect; Economic cost; Endoscope; Multi-center study; Precleaning

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Precleaning is a key step in endoscopic reprocessing, but related studies on the matter are few. In the present study,
we evaluated the role of a self-developed disposable endoscope bedside precleaning kit for endoscopic cleaning. We
compared the cleaning effects between the disposable precleaning kit and traditional precleaning buckets in five endoscopy
units and found that the precleaning kit has advantages in the precleaning stage. Its better precleaning effect can improve the
effectiveness of the subsequent reprocessing procedures. Meanwhile, the cleaning solution used in the precleaning and
manual cleaning stages was reduced, suggesting a significant cost advantage in the clinical practice.
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INTRODUCTION

With the development of gastrointestinal endoscopic techniques, endoscopy has become an essential part in the diagnosis
and management of gastrointestinal diseases[1,2]. Endoscopes are reusable devices that require reprocessing (cleaning,
high-level disinfection or sterilization, and drying) to be safely used in other patients[3]. As complex reusable instruments
with narrowed lumens, gastrointestinal endoscopes are easily contaminated by blood, secretions, and microorganisms
during its use[4]. Besides, heat-sensitive materials are used in these devices; hence, gastrointestinal endoscopes must be
sterilized by low-temperature chemical methods, such as liquid chemical germicide, rather than by steam sterilization,
thus necessitating higher requirements for more standard cleaning and disinfection procedures[5]. There may be a high
risk of iatrogenic cross infection if the endoscope is not thoroughly cleaned and disinfected. In 1993, Spach et al[6]
summarized the most common infectious agents transmitted by endoscopy. Many studies have reported a gradual
increase in the outbreaks of endoscopy-related infections. Epstein et al[7] reported a carbapenem-resistant Escherichia coli
infection in a hospital in the United States caused by exposure to duodenoscopes with bacterial contamination. Naas et al
[8] also described a multihospital outbreak of carbapenemase-producing Klebsiella pneumoniae associated with a contam-
inated duodenoscope. Moreover, Bajolet et al[9] studied a gastroscope-associated outbreak in four patients with an
extended spectrum B-lactamase-producing Pseudomonas aeruginosa (P. aeruginosa). Additionally, Birnie et al[10]
documented a case of hepatitis B virus transmission via gastrointestinal endoscopy. Although there is currently no
evidence of transmission of the variant Creutzfeldt - Jakob disease infectivity by endoscopy (or any other medical or
surgical device), laboratory tests have indicated that the standard disinfection and sterilization procedures may be
insufficient to completely remove infectious proteins from contaminated instruments[11]. In view of the aforementioned
cases, improper or incorrect reprocessing may be responsible for the outbreak of these endoscopy-related infections.
Concurrently, in recent years, concerns have been raised that many of these infectious risks to patients may be underes-
timated due to under-reporting or nonrecognition. Therefore, an improvement in endoscope cleaning and disinfection
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procedures is critical to prevent infection outbreaks in the future.

After an endoscopic procedure, transferring the contaminated endoscopes to the cleaning and disinfection center is
time consuming. The remaining body fluids, blood, or debris on the outer surface and lumen of the contaminated
endoscopes are prone to dry and solidify, which make it easier for bacteria to form biofilms in the endoscopic channel.
Biofilms comprise multiple layers of bacterial or fungal cell clusters, embedded in an amorphous extracellular material
composed of exopolysaccharide-derived bacteria[12]. In clinical practice, biofilm formation may be associated with
incomplete manual cleaning and drying[13]. Biofilm formation protects microorganisms from biocides and disinfectants,
which may result in the failure of cleaning and disinfection procedures[10]. Precleaning is the first step in preventing the
development of biofilms within endoscopes, highlighting the importance of diligent and consistent precleaning, first, in
reprocessing[14]. Proper precleaning (wiping and rinsing with air and water) immediately after use is necessary to
prevent drying and curing of residual organic matters in the endoscope[3]. The current precleaning procedure worldwide
is conducted in accordance with the national endoscope cleaning and disinfection guidelines. The multi-society guideline
for reprocessing flexible gastrointestinal (GI) endoscopes and accessories (2020) stipulated that endoscopes should be
precleaned at the bedside by aspirating the detergent solution through all channels (including the air/water and biopsy
channels) after use[14], but they have not specified the replacement frequency and holding device of the detergent
solution. The manufacturer’s instructions for detergent solution only include requirements for the concentration,
temperature, and effective time. Moreover, studies that explored the precleaning methods are few, suggesting the
necessity for investigating the current situation of the precleaning practice and conducting relevant clinical research.
According to the summarized data of the 2020 China Digestive Endoscopy Census in Hunan Province by our hospital,
most hospitals only use a precleaning bucket with an effective concentration of detergent solution to save clinical costs,
which is continuously used for the precleaning of all endoscopes in a clinic. In an endoscopy center in the United States, a
P. aeruginosa infection after endoscopic retrograde cholangiopancreatography occurred due to the contamination of
storage tanks of enzymatic solutions used in precleaning, and the outbreak was terminated after removing the refillable
enzymatic bottles and replacing them with single-case enzymatic packs[15]. All these cases suggest that this phenomenon
is common worldwide and may lead to the development an infection. Therefore, there is a reason to believe that the
traditional precleaning buckets may increase the risk of cross contamination and microbial residues. Accordingly, our
research group previously designed a disposable endoscope bedside precleaning kit and attained the practical new patent
(patent No.: ZL201920911448.7). In our previous small-scale single-center clinical study, this patented kit can improve the
precleaning and manual cleaning effects[16]. To further explore the role of this precleaning kit in improving endoscopic
cleaning, we designed a multi-center study to further confirm its clinical effectiveness, safety and economic benefits.

MATERIALS AND METHODS

Study design and ethics

Altogether, 228 used gastroscopes and colonoscopes (Olympus, GIF-HQ290 | GIF-XQ260, CF-HQ290I | CF-H260A1,
Fukushima, Japan) were selected from five high-volume endoscopy units in Hunan Province, including Xiangya
Hospital, the First Hospital of Changsha, the Fourth Hospital of Changsha, Xiangtan Central Hospital, and Zhuzhou
Central Hospital. All units have > 200 daily patient volumes. The present investigation was an open study, with pseudo-
randomization. In the pseudo-randomization procedure, the endoscopes were grouped according to the collection order.
The first half of endoscopes tested at each unit comprised the group T, whereas the second half formed group D, with 114
pieces in each group. Repeated testing in an endoscope might result in an inaccurate representation, as the previous test
could potentially remove or wipe away any bioburden. Therefore, 54 samples in each group were only tested by
adenosine triphosphate (ATP) bioluminescence assay, and the remaining 60 samples were only subject to residual protein
testing. In the precleaning stage, traditional precleaning buckets were used in group T, and the disposable endoscope
bedside precleaning kit was used in group D. Altogether, three tests were performed on each endoscope. After the
endoscopy procedure, the ATP assay or residual protein test was performed, first, before the precleaning procedure. The
second test was performed after completing the precleaning process. Then, the endoscopes were subject to manual
cleaning. In this stage, each group was randomly divided into two subgroups based on the replacement frequency of the
cleaning solution, namely groups Ts, T1, Ds, and D1. Among them, the cleaning solution in groups Ts and Ds were
replaced several times, including every two times, every three times, and every four times, specifically named T2, T3, and
T4, respectively, and D2, D3, and D4, respectively, whereas groups T1 and D1 were replaced every time. The third test
was conducted after manual cleaning. The specific flow chart is shown in Figure 1. The present study was reviewed and
approved by the Medical Ethics Committee of Xiangya Hospital of Central South University and the committee
considered that this research did not require ethical approval related to the use of a human body.

Precleaning and manual cleaning

All technical staff working in the five endoscopy units had undergone cleaning and reprocessing competency technical
training of endoscopes in the Gastrointestinal Endoscopy Center of Xiangya Hospital, a unit of Hunan Provincial
Gastrointestinal Endoscopy Medical Quality Control Center, and obtained the qualification certificate. The detergent
solution used for precleaning and manual cleaning were high-concentration enzyme cleaning agents (CL-MA, 210611,
Sakura, Tokyo, Japan) with a dilution concentration of 1:1000. After using the endoscope, the exterior of the endoscopes
was immediately wiped with a detergent solution. In group T, the detergent was aspirated from the traditional
precleaning bucket through biopsy channels until the aspirant became clear, whereas, in group D, the clean water was
aspirated until the aspirant became clear; then, 100 mL of the detergent was aspirated from the disposable endoscope
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DOI: 10.4253/wjge.v15.i12.705 Copyright ©The Author(s) 2023.

Figure 1 Experimental flow chart. ATP: Adenosine triphosphate; HLD: High-level disinfection.

bedside precleaning kit. The precleaning process of the five units was performed by the same staff, and the equipment
used was also consistent. The manual cleaning process was in strict conformity with the Regulation for Cleaning and
Disinfection Technique of Flexible Endoscope (WS507-2016)[17].

ATP test

Following an endoscopic procedure, 40 mL of sterile phosphate buffered saline (BL302A, Biosharp, Beijing, China) was
flushed through the endoscopic working channel and collected at the endoscope’s distal end in a sterile specimen
container. The Hygiena AquaSnap™ Total ATP water test swab (AQ-100X, 16022, Hygiena, Camarillo, United States) was
dipped into the sample for sampling and then placed into the ATP luminometer (BT-112D, Beijing Chuang Xin Shi Ji
Biochemical Science & Technology Development Co., Ltd., Beijing, China) for measurement. The ATP levels are
expressed in relative light units (RLU). The manufacturer specifies a cleaning failure at the threshold of the RLU of >
20000.

Residual protein test

The residual protein test kit (NICE CHECK, Clean Chemical Co., Ltd., Osaka, Japan) contains the following three
components: Staining, cleaning, and extraction solutions. By infusing 5 mL of staining solution into the endoscopic
working channel, the dye was allowed to bind to any residual proteins in the channel. Next, the unbound excess dye was
washed off with 5 mL of washing solution. Then, the sample of the dye bound to the residual protein was collected by
infusion of 5 mL of the extraction solution. The residual protein was quantitated with bovine serum albumin as a
standard.

Statistical analysis

All data are presented as mean * SD, unless otherwise indicated. The Student’s t-test was used to assess the statistical
significance of the differences between the two groups. One-way analysis of variance (ANOVA) was employed to analyze
the significant differences among groups. Tukey’s test was used for pairwise comparison. A P value < 0.05 was

considered statistically significant. Data were plotted and analyzed using Microsoft Excel and GraphPad Prism version
7.0.

RESULTS

Test results at all stages for all endoscopes
Both precleaning and manual cleaning can significantly reduce the ATP levels and residual proteins in the endoscopic
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channels. Before precleaning, the ATP level of the gastroscopes after use was significantly higher than that of the colono-
scopes (P < 0.001). However, there was no significant difference in the residual protein (P > 0.05) between the gastro-
scopes and colonoscopes, despite the discovery of a relatively higher level in the colonoscopes. Nevertheless, the
difference between the gastroscopes and colonoscopes disappeared after manual cleaning (P > 0.05). See the details in
Table 1. To avoid any result error caused by this difference before manual cleaning, two subgroups of T and D groups
were established separately for both the gastroscopes and colonoscopes.

Less amount of enzymatic detergent used with the precleaning kit in the precleaning stage

In addition to the normal experimental procedure, we did a small experiment to measure the amount of enzymatic
detergent when using the traditional pretreatment bucket. Eighty endoscopes were divided into eight groups, with each
group precleaned in the same traditional pretreatment bucket. Finally, the total amount of enzymatic detergent used in
each group was measured, as shown in Supplementary Table 1. The average amount of enzymatic detergent used for one
endoscope was approximately 136 mL, although the disposable precleaning kit limited the amount of detergent used each
time to 100 mL, which greatly reduced the amount of enzymatic detergent used in precleaning stage.

Better precleaning effect of the precleaning kit based on the ATP result

In the post-use stage, the mean levels of ATP and residual proteins were not significantly different between groups T and
D (both P > 0.05). After precleaning, the mean ATP level was lower in group D than in group T (P = 0.034). However, no
significant difference was observed in the mean residual protein between the two groups (P > 0.05). See the details in
Table 2. Moreover, by comparing the relationship between the precleaning sequence and ATP clearance rate, which was
defined as the ATP difference value before and after precleaning/ATP value before precleaning x 100%, it was found that
with the increase in the frequency of use, especially from the ninth use, the ATP clearance rate of the traditional bucket
gradually decreased, whereas that of the disposable endoscope bedside precleaning kit was relatively stable (Figure 2).

Influence of different precleaning methods and cleaning solution replacement frequency on the manual cleaning effect
The ATP levels after manual cleaning were analyzed by pairwise comparison. Significant differences in the ATP levels
were observed between groups Ts and Ds (g = 4.585, P = 0.0085), groups Ts and D1 (g = 5.104, P = 0.0026), groups T1 and
Ds (g = 4.232, P = 0.0179), and groups T1 and D1 (q = 4.756, P = 0.0059) (Figure 3A). In other words, the mean ATP level
after treatment using the traditional precleaning bucket was higher than that of the disposable endoscope bedside
precleaning kit, although the difference between Ts and T1 or between Ds and D1 was not statistically significant (both P
> 0.05). Additionally, in groups Ts and Ds, there was no significant difference in the ATP levels when the cleaning
solution was replaced every two times, every three times, and every four times (all P > 0.05; Figure 3B).

Regarding the residual proteins after manual cleaning, there were no significant differences between any two groups (
P > 0.05; Figure 3C). Moreover, in groups Ts and Ds, no significant difference in residual proteins among the groups with
cleaning solution replaced every two times, every three times, and every four times (all P > 0.05; Figure 3D). See the
details in Table 3.

DISCUSSION

Strict and appropriate endoscopic cleaning procedures are crucial for preventing future infection outbreaks. The present
study demonstrated that our patented disposable endoscope bedside precleaning kit has obvious advantages over
traditional precleaning buckets, in terms of better cleaning effect and cost advantage during precleaning procedure, and
can enhance the effectiveness of subsequent reprocessing procedure.

In our study, the ATP levels were significantly lower after precleaning with the precleaning kit, and the precleaning
effect of traditional precleaning buckets decreased due to the increase of pollutants and reduction of active ingredients
with the increase in the frequency of use, whereas that of the disposable endoscope bedside precleaning kit was relatively
stable. The ATP test is an effective method for detecting the cleaning effect of endoscopes. ATP is present in microor-
ganisms and human cells, and the RLU value of ATP via bioluminescence assay in endoscopic working channels can
reflect the residual situation of ATP-containing microorganisms or patients’ secretions[18,19]. In a previous systematic
review investigating the correlation between ATP test and bacterial culture based on the summary of the data reported in
published studies, researchers have pointed out that the ATP test can be a useful tool for evaluating the adequacy of
manual cleaning, although current studies did not support it as a substitute for bacterial culture[20]. Another study found
that gram-negative bacteria could be reliably eliminated by endoscopic cleaning under monitoring by using the ATP test
[21]. Our study found that, before precleaning, the ATP level of the gastroscopes after use was significantly higher than
that of colonoscopes, consistent with other studies[22,23], which was possibly related to the presence of other
nonmicrobial sources of ATP in the upper gastrointestinal tract, such as oral secretions, gastric acid, and bile.

The residues of patient tissue proteins in the endoscopic working channel may be associated with bacterial, viral, or
prion infection[24]. Residual proteins provide favorable conditions for microbial colonization and biofilm formation[12].
Therefore, monitoring the residual proteins after cleaning is greatly important. Although no significant effect on residual
proteins was observed when using the two methods, a significant decrease was noted after precleaning than that before
precleaning (107.58 + 61.40 vs 40.07 £ 19.31, P < 0.0001), which may be attributed to the components of the multi-enzyme
cleaning solution, including protease, enzyme stabilizer, and surfactant that have a strong cleaning effect on the residual
protein. Besides, the amount of residual proteins in the used endoscopes was not high, with an unqualified rate of only
17.5% according to the manufacturer’s instructions. Therefore, the two precleaning methods revealed no significant
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Table 1 The test results at all stages for all endoscopes (mean * SD)

Test method Endoscopes Postuse Postprecleaning Postmanual cleaning

ATP test (RLU) Gastroscopes (11 = 60) 5313645 + 3919731 120035 + 214287° 1567 +1152°
Colonoscopes (11 = 48) 1235303 + 1182027 31293 + 78392° 1450 £ 1945°

Residual protein test (pg) Gastroscopes (1 = 88) 102.39 £ 58.09 39.08 +19.60° 32.04 +15.63°
Colonoscopes (11 = 32) 121.87 £ 68.66 42.80 £ 18.53" 30.34 £10.42°

4P < 0.0001 postuse vs postprecleaning.

PP <0.0001 postprecleaning vs postmanual cleaning.

P < 0.01 postprecleaning vs postmanual cleaning.
ATP: Adenosine triphosphate; RLU: Relative light unit.

Table 2 Comparison of the postuse and postprecleaning adenosine triphosphate and residual protein results (mean + SD)

Postuse Postprecleaning
Test method

Group T (n = 60)’ Group D (n = 54)* Group T (n = 60)’ Group D (n = 54)*
ATP test (RLU) 3536861 + 3665062 3465218 + 3643658 116120 + 236664 45068 + 44132°
Residual protein test (jig) 109.01 + 60.30 106.16 + 62.95 39.36 £17.70 40.78 +20.93
4P < 0.05 group T vs D.

10f 30 samples for the adenosine triphosphate test and 30 samples for the residual protein test.
20f 24 samples for the adenosine triphosphate test and 30 samples for the residual protein test.
ATP: Adenosine triphosphate; RLU: Relative light unit.

Table 3 The adenosine triphosphate and residual protein results after manual cleaning in the different groups (mean  SD)

Groups Samples ATP test (RLU) Samples Residual protein test (ug)
T1 24 2141 £1913 30 31.27 +12.81
Ts T2 10 2362 1981 10 31.44 +14.19
T3 10 2340 + 2017 10 29.28 + 8.46
T4 10 1795 + 1406 10 33.67 £19.75
Total 30 2166 £ 1779 30 31.46 +14.46
D1 24 756 + 834 30 3051 +17.95
Ds D2 10 1083 + 854 10 28.80 +10.64
D3 10 913 730 10 34.33 +12.96
D4 10 918 £ 956 10 36.18 +13.28
Total 30 971 + 826 30 34.66 +15.50

ATP: Adenosine triphosphate; RLU: Relative light unit.

difference in the removal of residual proteins. It is interesting to note that another study also reached a similar conclusion;
this study used a Coomassie protein assay reagent to measure the residual proteins of the used endoscopes and observed
no significant change before and after cleaning[25].

Simultaneously, further comparison after manual cleaning revealed that the RLU values were higher when using
traditional precleaning buckets than when using the patented precleaning kits. This result indicates that, in addition to its
better precleaning effect, our patented precleaning kit also has a beneficial effect on the subsequent cleaning process, that
is, a more effective precleaning will improve the effectiveness of the entire cleaning process.

Moreover, the precleaning kit has better economic benefits in terms of medical safety. When using the traditional
precleaning bucket, the amount of enzymatic detergent was determined by whether the aspirant is clarified, which varied
from 100 mL to 200 mL according to different operators, with an average of approximately 136 mL. The disposable
precleaning kit limited the amount of detergent used each time to 100 mL, which reduced the amount of enzymatic
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Figure 2 The relationship between the precleaning sequence and adenosine triphosphate clearance rate at different centers (a-e). A: The
relationship between the precleaning sequence and adenosine triphosphate (ATP) clearance rate when using the traditional precleaning bucket; B: The relationship
between the precleaning sequence and ATP clearance rate when using disposable endoscope bedside precleaning kit. ATP: Adenosine triphosphate.
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Figure 3 Comparison of the adenosine triphosphate and residual protein results after manual cleaning. A: The adenosine triphosphate (ATP)
results after manual cleaning by using different precleaning methods; B: The ATP results after manual cleaning at different cleaning solution replacement frequencies;
C: The residual protein results after manual cleaning by using different precleaning methods; D: The residual protein results after manual cleaning at different
cleaning solution replacement frequency. ATP: Adenosine triphosphate; RLU: Relative light unit. 2P < 0.05, °P < 0.01.

detergent used for each endoscope in the precleaning process by approximately a quarter. Additionally, during manual
cleaning in our research, no statistical difference was found among groups at different cleaning solution replacement
frequencies of several times or every time, and the cleaning solution could still achieve a similar cleaning effect as the first
time even after its fourth use. The multi-society guideline for reprocessing flexible GI endoscopes and accessories (2020)
requires that the detergent solution should be replaced after each use and when the solution exceeds the specified
dilution concentration or temperature range[14]. However, it shows a low level of evidence, and there are no large-scale
clinical trials to prove its necessity. Moreover, clinically, there is no additional charge for endoscope reprocessing in most
areas in China. Due to the high cost and increased usage of enzymatic detergents, the cost of enzymatic detergents
accounts 20% of the total cost of the reprocessing procedures (take our hospital as an example). Therefore, it will be of
great significance if the cleaning solution can be used more than one time while ensuring the cleaning effect, which may
greatly reduce the clinical cost. According to our results, the cleaning solution can be used up to four or more times in the
manual cleaning stage, thereby greatly reducing the usage of the enzymatic detergents and saving costs. Considering
medical safety, our study did not further evaluate the cleaning effect when the cleaning solution was used for more than
four times, although the test results indicated that it may still qualify after five times of use in the pre experiment; our
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data may be supplemented in our future research. Overall, the disposable precleaning kit can save a quarter of the cost of
the enzymatic detergent during the precleaning process, whereas, in manual cleaning, it can save three-quarters of the
cost of the cleaning solution, as it allows the cleaning solution to be used four times before being replaced.

The present study has still some shortcomings. The enzymatic detergents work within a certain temperature range,
whereas warm water is used in the manual cleaning stage. The cleaning effect of the enzymatic detergent will be
weakened since there is no constant temperature device during precleaning. Additionally, a recent study found that
cough evoked during endoscopy is a major source of elevated aerosol levels. Therefore, endoscopy should be regarded as
a procedure with a high risk of producing respiratory aerosols, especially in patients with the coronavirus disease 2019 or
infected by other respiratory pathogens[26-29]. Our future research direction is to continue optimizing the design of the
disposable endoscope bedside precleaning kit, with the primary plan of equipping the device with a thermostat to
maintain the temperature of the enzyme detergent, and adding a lid to prevent aerosol pollution. In the future, we will
conduct experiments to detect viruses and prions to perfect our research. Moreover, we will continue to promote the
application of precleaning kits nationwide to obtain more clinical data.

CONCLUSION

The disposable endoscope bedside precleaning kit has advantages in the precleaning stage and can save cost in terms of
the amount of detergent used in the precleaning stage. Moreover, its better and more stable precleaning effect can
improve the effectiveness of the subsequent reprocessing procedures. Meanwhile, with this precleaning kit, the cleaning
solution can be used up to four times without reducing the cleaning effect in the manual cleaning stage, suggesting a
significant cost advantage in clinical practice.

ARTICLE HIGHLIGHTS

Research background

Precleaning is a key step in endoscopic reprocessing. There are some non-standard operations in the endoscopic
precleaning stage in clinical practice, which increases the risk of endoscopic related infections. Therefore, it is important
to improve the endoscopic precleaning method.

Research motivation
The research aims to develop an effective and economic endoscope cleaning method to reduce endoscopic related
infections and reduce clinical costs.

Research objectives
The research aims to verify the clinical effectiveness, safety and economic benefits of our designed disposable endoscope
bedside precleaning kit and it is expected to improve and supplement the endoscopic cleaning methods.

Research methods
Exploring the effectiveness of a disposable endoscope bedside precleaning kit through multi-center and observational
research, and the precleaning kit is a patented product.

Research results

The disposable endoscope bedside precleaning kit can save cost in terms of the amount of detergent used in the
precleaning stage and has better and more stable precleaning effect, which can improve the effectiveness of the
subsequent reprocessing procedures. Meanwhile, the cleaning solution can be used up to four times without reducing the
cleaning effect in the manual cleaning stage. The results provide a reference for the improvement of endoscopic
precleaning methods. However, a larger sample size and more detection methods are still needed to verify this result.

Research conclusions

This study proposes a new endoscopic reprocessing method that uses a disposable endoscope bedside precleaning kit for
precleaning and reuses the cleaning solution during the manual cleaning, which can improve cleaning effectiveness and
reduce clinical costs.

Research perspectives

The future research direction is to continue optimizing the design of the disposable endoscope bedside precleaning kit
and conduct experiments to detect viruses and prions to perfect the research. Moreover, it is particularly important to
promote the application of precleaning kits nationwide to obtain more clinical data.
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