
Biosafety status analysis and risk
assessment of laboratories from
2021 to 2023 in Jiaxing, China

Yong Yan1†, Chan Li2†, Jingyu Xu3†, Lei Gao1, Zhenggang Jiang2,
Shencong Lv1, Ping Li1, Zelin Xiang1, Peiyan He1, Ganglin Ren1,
Guoying Zhu1* and Zhongwen Chen1*
1Jiaxing Key Laboratory of Pathogenic Microbiology, Jiaxing Center for Disease Control and Prevention,
Jiaxing, Zhejiang, China, 2Department of Research and Emergency, Zhejiang Provincial Center for
Disease Control and Prevention, Hangzhou, Zhejiang, China, 3Department of Microbiology, Haiyan
Center for Disease Control and Prevention, Haiyan, Zhejiang, China

In order to understand the laboratory biosafety status of Jiaxing from 2021 to
2023, before and after the end of the COVID-19 strict control strategy, this study
used Zhejiang local standard DB33/T 2540 to conduct biosafety quality control
inspection and risk identification, and used Chinese industry standard RB/T
040 for risk analysis and assessment. The results showed that the major
problems in biosafety management were from organization management,
laboratory housekeeping, material and label management, and facilities and
equipment, accounting for 39.76%, 28.97% and 14.69% respectively. Statistical
analysis showed that the significant improvement of laboratory filing
requirements (χ2 = 5.84, P = 0.016) was the main reason for the decrease of
organization management problems (χ2 = 5.007, P = 0.025). The problems of
laboratory housekeeping, experimental material and safety label management
had become increasingly prominent (χ2 = 6.192, P = 0.013), especially the
nonstandard use of biosafety label (χ2 = 5.218, P = 0.022). Assessment results
showed that all found problems as identified risk factors in the past 3 years were
determined at the level of medium or low. These suggested that in 2021–2023,
the overall laboratory biosafety risk level in Jiaxing was controllable and
acceptable, and the organization management had been improved greatly. At
the same time, the management of laboratory housekeeping, materials and
labels, especially the use of biosafety labels, had become increasingly
prominent and need to be standardized and strengthened.
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1 Introduction

Biosafety (or biosecurity) has become a scientific discipline which has to be
implemented to protect public health and safety and to provide a safe environment for
scientific growth and protection of individuals. It is extensive and diverse, and related to the
fate of a nation, a country, and even the whole mankind (Wang et al., 2022). Laboratory
biosafety is a crucial aspect of biosafety management, and it has become an important
component of China’s national biosafety concept (Cao, 2021; Xiao and Chen, 2020; Zhao
et al., 2020; Wang, 2020). Emergency response for laboratory biosafety accidents and risk
assessment and control for laboratory biosafety risks are two important aspects of
laboratory biosafety management. Conducting biosafety risk assessment and control by

OPEN ACCESS

EDITED BY

John M. Hardham,
Zoetis, United States

REVIEWED BY

Furqan Kabir,
Aga Khan University, Pakistan
Shamsul Arfin Qasmi,
Air University, Pakistan

*CORRESPONDENCE

Guoying Zhu,
jxcdczhuguoying@163.com

Zhongwen Chen,
564323528@139.com

†These authors have contributed equally to
this work

RECEIVED 02 June 2024
ACCEPTED 27 March 2025
PUBLISHED 16 April 2025

CITATION

Yan Y, Li C, Xu J, Gao L, Jiang Z, Lv S, Li P,
Xiang Z, He P, Ren G, Zhu G and Chen Z (2025)
Biosafety status analysis and risk assessment of
laboratories from 2021 to 2023 in
Jiaxing, China.
Front. Bioeng. Biotechnol. 13:1442651.
doi: 10.3389/fbioe.2025.1442651

COPYRIGHT

© 2025 Yan, Li, Xu, Gao, Jiang, Lv, Li, Xiang, He,
Ren, Zhu and Chen. This is an open-access
article distributed under the terms of the
Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other
forums is permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original publication in this
journal is cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not
comply with these terms.

Frontiers in Bioengineering and Biotechnology frontiersin.org01

TYPE Original Research
PUBLISHED 16 April 2025
DOI 10.3389/fbioe.2025.1442651

https://www.frontiersin.org/articles/10.3389/fbioe.2025.1442651/full
https://www.frontiersin.org/articles/10.3389/fbioe.2025.1442651/full
https://www.frontiersin.org/articles/10.3389/fbioe.2025.1442651/full
https://crossmark.crossref.org/dialog/?doi=10.3389/fbioe.2025.1442651&domain=pdf&date_stamp=2025-04-16
mailto:jxcdczhuguoying@163.com
mailto:jxcdczhuguoying@163.com
mailto:564323528@139.com
mailto:564323528@139.com
https://doi.org/10.3389/fbioe.2025.1442651
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/bioengineering-and-biotechnology
https://www.frontiersin.org
https://www.frontiersin.org/journals/bioengineering-and-biotechnology
https://www.frontiersin.org/journals/bioengineering-and-biotechnology#editorial-board
https://www.frontiersin.org/journals/bioengineering-and-biotechnology#editorial-board
https://doi.org/10.3389/fbioe.2025.1442651


regular internal audit and external quality control inspection is of
great significance for a laboratory or institution to operate safely and
securely, prevent laboratory biosafety risks and reduce potential
accidents (Pavone et al., 2024; Peng et al., 2018; Humblet and
Saegerman, 2023).

In China, the SARS epidemic and related biosafety accidents at
the end of 2002 made people realize the importance of biosafety
management (Inglesby and Cicero, 2017; Lim et al., 2006). With the
promulgation of Regulations on Biosafety Management of
Pathogenic Microbiology Laboratories in 2004 (State Council
Bulletin - China Government Website, 2019), the biosafety
management of laboratories in China embarked on a
standardized process. By 2018, laboratories in China had
generally established laboratory biosafety management systems,
and different types and levels of biosafety quality management
organizations had been found in various regions, including
administrative biosafety management leading groups, advisory
expert committees, and technical-guiding laboratory biosafety
quality control centers (LBQCCs). With the outbreak of the
COVID-19 epidemic in December 2019 and the release of the
Biosafety Law in October 2020, the biosecurity work of
laboratories across the country had been further strengthened
and emphasized (Phyu et al., 2022; Li et al., 2021). Jiaxing, as a
coastal city in the north of Zhejiang, adjacent to Shanghai and
Hangzhou, less than 100 km away, was greatly affected by the
epidemic, and the pressure on laboratory biosafety was
highlighted (Zhou and Cen, 2020).

In December 2022, China’s COVID-19 posture was relaxed duly
from strict control, and entered a state of normal prevention and
control (Diao et al., 2023). Therefore, 2021–2023 became an
important period before and after the change of COVID-19
control strategy in China. Additionally, since 2020, with the
establishment of the biosafety quality management organization
LBQCC in each county, Jiaxing had achieved full coverage of the
quality control network, and actively explored and gradually formed
a long-term biosafety management model characterized by the
collaborative participation from administrative supervision and
management, expert technical guidance, and institution quality
management. This study was to analyze the problems found in
the biosafety quality control inspection of the laboratory in Jiaxing
region before and after the strict control of the COVID-19 epidemic
in 2021–2023, and to conduct risk assessment of the laboratory
biosafety status, so as to propose countermeasures and improvement
measures for the biosafety management of Jiaxing in the future.

2 Materials and methods

From 2021 to 2023, a total of 40 biosafety quality control
inspections of Jiaxing laboratories were carried out, consisting of
routine spot inspections by county-level laboratory biosafety quality
control centers, and regular spot inspections by Jiaxing Laboratory
Biosafety Quality Control Center (Jiaxing LBQCC) and Zhejiang
provincial quality control centers (mainly Diagnostic Center and
Detection Center), according to the task from the administrative
department of Zhejiang Province, more than 40% of the filed/
registered laboratories be randomly inspected every year. All
inspections were conducted in accordance with the Zhejiang local

standard DB33/T 2540 (Zhejiang Provincial Administration for
Market Regulation Intellectual Property Office, 2022a; Zhejiang
Provincial Administration for Market Regulation Intellectual
Property Office, 2022b). It was worth noting that the manual
inspection checklists based on the unpublished version of DB33/
T 2540 were used before September 2022, and then the Zhejiang
Biosafety Quality Control and Evaluation System (referred to as the
Evaluation System) based on the published version of the standard
was used in the whole province. The system, together with the
Zhejiang Pathogenic Microbiology Laboratory Management
Information Network (referred to as the Filing System), the
Zhejiang Pathogenic Microorganism Transportation Monitoring
System, the Zhejiang “Sheng’an Eye” Laboratory Biosafety
Monitoring System and the Zhejiang Laboratory Biosafety
Visualization Cockpit, had become an integral part of Zhejiang
“Biosafety Online” Digital Intelligence Supervision System, and
jointly built a “1+4”biosafety supervision matrix in Zhejiang
Province (China Reform Newspaper, 2022).

From the inspection data collected from 2021 to 2023, a total of
1,001 problems or risk factors have been identified from 437 filed
laboratories in Jiaxing, covering hospitals, disease control centers,
blood collection and supply institutions, customs technical service
centers, food and drug testing institutes, third-party testing
institutions, enterprises and so on. These problems were judged
by using 67 third-level indicators, and were sorted into 40 second-
level indicators and eight first-level indicators, according to the
standard DB33/T 2540. The three-year trends were analyzed by the
statistical method Chi-Square Tests (Linear-by-Linear Association)
with the software IBM SPSS Statistics version 23 (64- bit edition),
and the level of significance was set at 0.05 (P = 0.05).

All found problems were regarded as identified risk factors in
Jiaxing region, and the risk assessment was carried out by using risk
level matrix method, combining the occurrence likelihood of a risk-
induced incident with its consequence severity, according to the
Chinese industry standard RB/T 040 (CNCA, 2020; National
Standards and Technical Evaluation Center of the State
Administration for Market Regulation, 2024). This method
divides the likelihood of incidents (occurrence frequency) into
five levels, 1–5, and divides the severity of the leakage of
pathogenic microorganisms and the harm to society (personnel
infection, environmental pollution, property damage, and social
impact) into five levels, 1–5, and combines the two into the risk
matrix table to determine the risk level from four levels: low,
medium, high and extremely high.

3 Results

3.1 Major problems in 2021–2023

In the past 3 years, the major problems of biosafety management
found in Jiaxing region came from “organizational management,”
“laboratory housekeeping, material and label management,” and
“laboratory facility and equipment management,” accounting for
39.76%, 28.97%, and 14.69% respectively (Figure 1).

From data in the three-level indicators, in terms of
organizational management, the top three were from biosafety
committee (6.49%), laboratory emergency plan (5.19%), risk
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FIGURE 1
Major problems of biosafetymanagement in Jiaxing in 2021–2023. The rings from inside to outside represent the problems in the years from2021 to
2023. The “Total”with yellow labels was their respective total over the 3 years. The found problems in the first-level indicators (A1–A8) were displayed in
the circular chart showing their proportion (a), and in the radar chart highlighting their contribution degree (b).
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assessment (5.09%). In terms of “laboratory housekeeping, material
and label management,” biosafety label (23.28%), laboratory
housekeeping management (3.40%), and disinfection and
sterilization management (2.30%) accounted for the top three. In
the “laboratory facilities and equipment,” disinfection and
sterilization (5.49%), hand-washing, eye-washing and sprinkler
devices (4.40%), and biosafety cabinets (1.90%) were among the
top three.

3.2 Asymptotic analysis at institution level

At the institution level, statistical analysis (Table 1) showed that
the problems from organization management had significantly
decreased over the past 3 years (χ2 = 5.007, P = 0.025), indicating
that organization management had been continuously and
significantly improved from 2021 to 2023, and the biosafety
management work had been valued and strengthened by lab-
setting institutions.

Further analysis (Table 2) showed that data from the second-
level evaluation indicator of organizational management, “filing
management”, and the third-level indicator “filing requirements,”
had significantly decreased, and the statistical values of both were
χ2 = 5.840 (P = 0.016). The values were the same because all data of
the second-level indicator “filing management” were contributed by
those in the third-level indicator “filing requirements,” which were
15, 7, and eight problems found in 2021, 2022, and 2023,
respectively. It showed that since 2021, due to the COVID-19,
Jiaxing’s administrative departments had significantly
strengthened the filing work of biosafety laboratories, and made
remarkable achievements in requiring the laboratories to carry out
experimental activities in accordance with laws and regulations.

In addition, the “other daily management” had no statistically
significant difference (χ2 = 1.723, P = 0.189) over the past 3 years, but
its third-level evaluation indicators, “internal audit” (χ2 = 5.164, P =
0.023) and “management review” (χ2 = 3.123, P = 0.077), had
obvious upward trends in the different significances, which
suggested that laboratory-setting institutions should strengthen
the internal audit and management review to improve the lab
biosafety management work.

3.3 Asymptotic analysis at laboratory level

At the laboratory level, it was worth noting that there was a
significant increase (Table 1) in the first-level evaluation indicator
“laboratory housekeeping, material, and labeling management” in
the past 3 years (χ2 = 6.192, P = 0.013). Further analysis showed that
its second-level indicator “laboratory label management” (χ2 = 5.218,
P = 0.022) and its third-level indicator “biosafety label” (χ2 = 5.218,
P = 0.022) had been increasing from 2021 to 2023, with 57, 62,
114 problems found respectively. This indicated that in the past
3 years, the problems in the management of laboratory internal
affair, experimental material and safety label, especially the use of
biosafety label, had become increasingly prominent and urgently
need to be standardized and strengthened.

From the data perspective, there seem to be some increase in the
problems related to “bacterial (viral) strain and biological sample
management” (χ2 = 0.137, P = 0.712), experimental waste
management (χ2 = 0.110, P = 0.740), as well as other daily
management (χ2 = 1.723, P = 0.189), though there had been no
statistically significant difference over the past 3 years. This
suggested that these should be the primary directions for future
efforts. Risk identification, correction, prevention, and continuous
improvement measures should be strengthened to achieve
significant results as soon as possible.

3.4 Risk analysis at region level

All risk factors identified or problems discovered in quality
control inspections in the past 3 years were determined as “general
non-conformities” (according to DB33/T 2540) or level 1 - 2 of
consequence severity (according to RB/T 040), due to none of
pathogenic microorganism leakage, personnel infection,
significant property damage or social impact. The number of
medium-level risk factors was 5, 2, 2 from 2021 to
2023 respectively, and the others were at low level (Table 2).

Statistical analysis was conducted on the assessed risk levels of
the top 10 identified risk factors (Table 2). The results showed no
significant diffrentce in risk levels (χ2 = 2.071, P = 0.150), indicating
that the overall biosafety risk levels of laboratories in Jiaxing in the

TABLE 1 Statistical analysis for found problems in the first-level evaluation indicators.

First-level indicator 2021 2022 2023 χ2 Pa

A.1 Organization management 134 106 158 5.007 0.025

A.2 Lab facilities and equipment 45 40 62 0.080 0.777

A.3 Personnel management 17 13 16 1.635 0.201

A.4 Bacterial (viral) strain and biological sample management 14 14 23 0.137 0.712

A.5 Experimental waste management 9 9 15 0.110 0.740

A.6 Lab housekeeping, material and label management 72 77 141 6.192 0.013

A.7 Fire and security management 2 2 2 0.151 0.697

A.8 Other daily management 6 8 16 1.723 0.189

Total 299 269 433 - -

aAnalysis of Asymptotic Significance (2-sided).
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TABLE 2 The top 10 of identified risk factors in Jiaxing region.
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1 Biosafety label A.6 Lab housekeeping, material and label management,
Lab label management

2 19.06 4 Medium 23.05 4 Medium 26.33 4 Medium 23.28 4 Medium

2 Disinfection and sterilization
equipment

A.2 Lab facilities and equipments,
Other related equipments

2 6.69 3 Medium 5.58 3 Medium 4.62 2 Low 5.49 3 Medium

3 Lab emergency plan A.1 Organization management,
Emergency treatment

2 5.69 3 Medium 4.09 2 Low 5.54 3 Medium 5.19 3 Medium

4 Risk assessment A.1 Organization management,
Risk assessment and risk control

2 6.02 3 Medium 4.83 2 Low 4.62 2 Low 5.09 3 Medium

5 Lab filing requirements A.1 Organization management,
Lab filing management
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6 Biosafety Committee A.1 Organization management,
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7 Housekeeping requirements A.6 Lab housekeeping, material and label management,
Lab housekeeping management
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8 Storing and preservation of
bacterial (viral) strains and

biological samples

A.4 Bacterial (viral) strain and biological sample
management,

Use, storage and destruction of bacteria (virus) and
biological samples

2 2.34 2 Low 2.60 2 Low 3.00 2 Low 2.70 2 Low

9 Operation of disinfection and
sterilization

A.6 Lab housekeeping, material and label management,
Disinfection and sterilization management
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10 Disinfection and sterilization of
experimental waste

A.5 Experimental waste management,
Experimental waste disposal

2 1.67 2 Low 1.86 2 Low 1.62 2 Low 1.70 2 Low

aTheir respective total of identified risk factor in 2021–2023.
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past 3 years, had no significant trend change, and were acceptable
and controllable, all being equal to or below the “medium.” So, all
laboratory activities were allowed without stopping during
inspections or assessments, and the identified risks could be
reduced in a timely manner through control measures by
laboratories and institutions.

4 Discussion

In this study, the local standard DB33/T 2540 of Zhejiang
Province was adopted with 67 third-level indicators to identify
problems or risks in laboratory biosafety management in Jiaxing,
and Chinese industry standard RB/T 040 was adopted for risk
assessment. In fact, DB33/T 2540 could also evaluate the found
problems from the perspective of compliance with relevant
regulations and standards, with a very simple evaluation process,
and the possibility and severity of biosafety incidents were
comprehensively considered by the evaluation experts. The
results were directly provided by the evaluator at the inspection
site, including inapplicability, compliance, general non-compliance,
and serious non-compliance (Zhejiang Provincial Administration
for Market Regulation, 2022b). Generally, a general non-compliance
should be rectified (by corrective, preventive, and improvement
measures) within a given period of time (usually 1 month). While a
serious non-compliance refers to violations of laws, regulations, and
technical standards, it means that there is a systematic deficiency in
the management system, which can lead to serious biosafety
incidents and must be rectified immediately.

It is worth mentioning that the WHO Laboratory Biosafety
Manual also uses an assessment method based on a risk matrix
(World Health Organization, 2020b; World Health Organization,
2020a), which is similar to China’s RB/T 040 that uses more
simplified semi-quantitative results. The probability of an
incident and the severity of its consequences are divided into
three levels, the former is divided into negligible, moderate and
severe, and the latter includes unlikely, possible, and likey, and the
final risk level results are very low, low, medium, high and very high.
Although the comparisons of methodology and matrix for risk
assessment on the three standards mentioned in this study were
listed in Table 3, there are no mandatory or rigid requirements for
the selection of standards or methods of difficulty and complexity to
carry out a biosafety risk assessment.

Usually, risk assessments are carried out for a specific laboratory,
and reports for a regional biosafety risk assessment are rarely seen.
Moreover, there are no standards and specifications for regional
laboratory biosafety risk assessments. In order to systematically
understand the overall laboratory biosafety risk status in Jiaxing,
this study innovatively attempted to select the relatively complete
and complex RB/T 040 to assess the risk status of the whole region,
with the whole Jiaxing region regarded as a management body of all
laboratories, the problems found in the quality control inspections
as the identified risk factors, and the proportion of the problems as
the occurrence frequency of risk-related incident in the inspection
period. Since the probability of the occurrence of an incident and the
severity of its consequences varied depending on the different risk
factors, the level results were determined based on the professional
experience of the industry reviewers and the actual situation of the

laboratory (World Health Organization, 2020b). According to the
standard RB/T 040 and from the principle of strict management, this
study determined the probability of an incident on a level of 1–5:
unlikely, rare, likely, very likely, and certain, with the corresponding
proportion of the incident: <1%, 1%–5%, 5%–15%, 15%–30%,
and >30% respectively, and determined the severity of incident
consequence to 1-5 level: no impact, general impact, large impact,
significant impact and particularly significant impact, depending on
the degree of the personal infection, property damage and social
impact caused by the leakage or release of pathogenic
microorganisms. In this study, the severity of the improper use
or operational risks easily leading to accidents, such as disinfection
and sterilization, medical waste disposal, accident emergency
disposal, personal protective equipment, biological safety cabinets
and management of biological specimens of bacterial strains, were
judged to be level 2, because no reports about pathogen leakage were
received in Jiaxing in the past 3 years. Of course, one of the possible
situations was that even if a leakage accured, with timely on-site
disposal, the scope of the incident was limited into the laboratory
and had not caused negative consequences, but such a incident did
not need to be reported to superiors, according to Zhejiang
Provincial Laboratory Biosafety Emergency Plan (Zhejiang
Pathogenic Microbiology Laboratory Biosafety Quality
Management Center, 2023).

From the results of this study, the overall risk level of laboratory
biosafety in Jiaxing from 2021 to 2023 was at or below the medium
level, indicating that the overall situation was controllable. After
being standardized and strengthened, the laboratory “filing
requirements” during the COVID-2019 epidemic in 2021
(medium level) had ceased to be the most main problem in
2022–2023 (low level), as a major contributor which had led to a
significant improvement in organizational management over the
past 3 years. While, the highest level (medium) risk factors in
2023 were biosafety label and laboratory emergency plan, and the
highest level (medium) risk factors in 2021–2023 were biosafety
label, disinfection and sterilization equipment, laboratory
emergency plan and risk assessment, suggesting that the biosafety
management organizations of Jiaxing region should follow up these
risk factors or problems and pay attention to them in the near and
long term. In particular, the problem of laboratory “biosafety label”
had become the top risk factor, on the one hand, the non-standard
use of label was indeed widespread, and on the other hand, it might
be related to the subjective focus of inspection experts at different
stages, that was, with the obvious improvement of organizational
management in the past 3 years, the focus of inspection had shifted
from organizational management at the institution level to internal
management at the laboratory level.

In fact, whether a laboratory, institution, or regional biosafety
management agency (administrative or technical), conducting
laboratory biosafety risk assessment and risk control, should
choose appropriate standards or approaches according to site-
specific situation of the laboratory, the institution or
neighborhood. Based on the evaluation, risk control measures,
that may include but not limited to corrective, preventive and
enhancement, can be implemented in line with the current
situation, to minimize risk and maximize sustainability (CNCA,
2020; World Health Organization, 2020b). It is essential for the
acceptable risk to determine a benchmark considering actual
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situations and resources such as the compliance (laws, standards and
policies), security (fire, theft or loss), socioeconomic impact
(environment, agriculture and public health), even the
perceptions of relevant stakeholders (for example, government
departments, donors, audit/oversight agencies, general public and
local community) (World Health Organization, 2020b; Weng et al.,
2024; Bayot and Limaiem, 2023; Bellati et al., 2022). If necessary,
appropriate procedures or strategies for risk assessment and control
should be developed according to the actual situation and relevant
standards or manuals mentioned above, so as to better carry out
relevant work (Ruoxi et al., 2018; Haque and Saha, 2020;
DiGiandomenico et al., 2020). It is particularly worth mentioning
that the importance of personnel training should be emphasized,
although its problems did not ranking in the top 10 among all
67 three-level evaluation indicators in Jiaxing, as it plays an critical
role in having a comprehensive impact on biosafety management,
promoting overall systematic improvement and reducing other risks
and hazards (Cornish et al., 2021; Tuncer-Göktuna et al., 2024).

5 Conclusion

From 2021 to 2023, just before and after the strict control of the
COVID-19 in China, the overall laboratory biosafety level in Jiaxing
had been controllable and acceptable, and the organization
management had been greatly improved, especially the laboratory
filing work. At the same time, new challenges have also emerged.
The management of laboratory housekeeping, experimental
materials and safety labels, especially the use of biosafety labels,
has been becoming increasingly prominent and urgently needs to be
standardized and strengthened.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary Material, further inquiries can be directed
to the corresponding authors.

TABLE 3 Comparison of methodology and matrix for risk assessment on 3 standards mentioned in this study.

Standards DB33/T 2540 WHO laboratory biosafety
manual

RB/T 040

Published year 2022 2020 (4th edition) 2020

Purpose and approach Evaluation of laboratory biosafety
management, internal or external

Management of laboratory biosafety, mainly
internal

Management of laboratory biosafety risk,
internal or external

Assessment methodology
(common)

Quality control inspection Risk matrix Risk matrix

Quantification of
likelihood of risk-induced

incident

None 1–3 level: unlikely, possible, likely 1–5 level: unlikely, rare, likely, very likely, and
certainly

Quantification of severity
of the incident
consequence

None 1–3 level: negligible, moderate, severe 1–5 level: no impact, general impact, large
impact, significant impact, and particularly

significant impact

Determination of risk level None 1–5 level: very low, low, medium, high, and
very high

1–4 level: low, medium, high and extremely
high

Result of evaluation item
or risk factor

Inapplicability, compliance, general non-
compliance and serious non-compliance

Acceptable (controllable) or unacceptable Acceptable (controllable) or unacceptable

Result application The “general non-compliance” problems
should be rectified within a given period of
time (usually 1 month). While a “serious non-
compliance” problem can lead to serious
biosafety incidents and must be rectified
immediately. The results of the evaluation
items (as lab biosafety factors) can be

indirectly used to control risks

An acceptable risk means that its level is below
the allowable level (a predetermined

benchmark or criteria), and is considered safe
enough to carry out work, otherwise work must
be stopped and measures taken to reduce the

risk until it falls below that benchmark.
Determining the acceptable risk level as a
benchmark is essential for risk assessment

An acceptable risk means that its level is
below the allowable level (a predetermined
benchmark or criteria), and is considered safe
enough to carry out work, otherwise work
must be stopped and measures taken to
reduce the risk until it falls below that

benchmark. Determining the acceptable risk
level as a benchmark is essential for risk

assessment

Benchmark/criteria basis Compliance (laws, standards and policies) Compliance (laws, standards and policies),
security (fire, theft or loss), socioeconomic
impact (environment, agriculture and public
health), even the perceptions of relevant

stakeholders

Compliance (laws, standards and policies),
security (fire, theft or loss), socioeconomic
impact (environment, agriculture and public
health), even the perceptions of relevant

stakeholders

Application effect of risk
assessment

Focusing on compliance, it cannot be
scientifically and systematically used for

biosafety risk assessment, only indirectly for
risk control

It can be used scientifically and systematically
for risk assessment, and is relatively simple to

use compared to RB/T 040

It can be used for risk assessment in a
scientific, systematic, and normalized way,

but it is a bit cumbersome to use
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