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To ensure high-quality bioresources and standardize biobanks, there is an urgent need to develop and disseminate educational training pro-
grams in accordance with 1SO 20387, which was developed in 2018. The standardization of biobank education programs is also required to train
biobank experts. The subdivision of categories and levels of education is necessary for jobs such as operations manager (bank president), quality
manager, practitioner, and administrator. Essential training includes programs tailored for beginner, intermediate, and advanced practitioners,
along with customized training for operations managers. We reviewed and studied ways to develop an appropriate range of education and
training opportunities for standard biobanking education and the training of experts based on KS J ISO 20387. We propose more systematic and
professional biobanking training programs in accordance with ISO 20387, in addition to the certification programs of the National Biobank and
the Korean Laboratory Accreditation System. We suggest various training programs appropriate to a student’s affiliation or work, such as univer-
sity biobanking specialized education, short-term job training at unit biobanks, biobank research institute symposiums by the Korean Society of
Pathologists, and education programs for biobankers and researchers. Through these various education programs, we expect that Korean bio-
banks will satisfy global standards, meet the needs of users and researchers, and contribute to the advancement of science.
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INTRODUCTION classical archive specimens such as tissues, blood, nucleic acids,

and microbiomes, but also virtual specimens such as images
Biobanking is the collection of a large number of biospecimens ~ and data. In the current global situation, it is imperative to
containing personal and health information, mainly for health ~ emphasize ethical and legal considerations and to standardize

and medical research [1]. Biobank samples include not only  processes. The International Organization for Standardization
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(ISO) documents for biobanking (ISO 20387:2018) define bio-
banks as legal entities or parts of a legal entity, so the whole bio-
banking process (acquisition and storage, including collection,
preparation, and preservation; testing; analysis; and distribu-
tion) must be performed within adequate legal boundaries [2].
To establish and administrate biobanks, there is an urgent need
to develop and disseminate educational training programs in
accordance with ISO 20387. In Republic of Korea, a pilot proj-
ect for KS J ISO 20387-accredited certification has been imple-
mented, and three institutions have acquired Korea Laboratory
Accreditation Scheme (KOLAS) accreditation. The number of
institutions seeking ISO 20387 certification in Republic of Ko-
rea is increasing, as is the demand for education on biobanking
standards. Although an education system or program is man-
datory to comply with global standards, specified infrastructure
for biobanking personnel in Republic of Korea is insufficient.
In this article, we briefly review ISO 20387, KS J ISO 20387, and
both international and Korean educational programs for bio-
banking and offer suggestions for professional programs based
on KS JISO 20387.

OVERVIEW OF ISO 20387

The ISO is a global network of national standards bodies (fore-
most standards organizations in their countries) composed of
170 members, one per represented country. The name ISO is
derived from the Greek iso, meaning equal. Though the ac-
ronym originally differed across languages, called the IOS in
England and the Organization International Denormalization
in France, the founders decided to use ISO globally to repre-
sent equality, whatever the country and language. The ISO was
established in 1946 to support global trade by developing and
publishing international standards, driving inclusive and equi-
table economic growth, advancing innovation, and promoting
health and safety to achieve a sustainable future (ISO mission).
Currently, there are about 13,500 ISO standards [3].

A conformity assessment demonstrates whether a product or
service, process, claim, system, or person meets the relevant
requirements (ISO/IEC 1700). Accreditation is the publication
of an official certification by a third party to indicate that a
conformity assessment body is qualified to perform a particu-
lar conformity assessment task (KSQ ISO IEC 17000) [4]. The
International Laboratory Accreditation Cooperation (ILAC)
is an international organization of accreditation bodies for

calibration laboratories, testing laboratories, medical testing
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laboratories and inspection bodies, proficiency testing provid-
ers, reference material products, and biobanks. The ILAC can
secure the international equivalence of conformity assessments
in individual countries based on an agreement under ISO/IEC
17011. The ILAC-Mutual Recognition Arrangement (ILAC-
MRA) demonstrates the equivalent competence of conformity
assessment bodies. In other words, the accrediting bodies of
each country participate in regional and international agree-
ments to assess and certify conformity assessment and demon-
strate their eligibility internationally.

ISO 20387 was developed in 2018 to promote confidence in
biobanking. It specifies general requirements for biobank com-
petence, impartiality, and consistency, including quality control
requirements, to ensure the appropriate collection of biological
materials and data. The Republic of Korea introduced ISO
20387 and enacted KS J ISO 20387 in 2019. The development of
standard operating procedures (SOPs) for the collection, pro-
cessing, and storage of samples and data based on ISO 20387
has an important impact on the quality control and future use
of bioresources. SOPs are mandatory for the efficient use of
bioresources, including human-derived materials. Experts
with a biobanking standards education based on ISO 20387 are
needed to standardize bioresource quality. ISO 20387 became
the exclusive accreditation standard for ILAC in October 2018,
following its publication in August of that year (ILAC GA
22.19). In October 2020, biobanking (ISO 20387) activities were
included as an Asia Pacific Accreditation Cooperation (APAC)-
MRA (Level 3, APAC GA Ballot 2020-02). In November 2021,
ISO 20387 was introduced in the ILAC-MRA scope, and related
document updates were promoted (ILAC GA resolution 25.09,
2021-11) [5,6]. Then, American Association for Laboratory
Accreditation launched a biobanking accreditation program
based on ISO 20387 in January 2019. Because biobanks are im-
portant research infrastructure for bio businesses, research and
discussions about specialized biobanking education are being

conducted in Republic of Korea.

OVERVIEW OF KS J ISO 20387

The KOLAS is an accreditation body that evaluates and per-
forms accreditation work on inspection bodies and calibration
tests in Republic of Korea under the Framework Act on Nation-
al Standards and Regulations. The KOLAS has signed an inter-
national MRA with ILAC for testing, calibration, and medical
testing laboratories, but it has not yet signed an MRA relating
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to biobanks. To achieve such expansion, KS J ISO 20387 was
enacted by the KOLAS in Republic of Korea in December 2019.
KS J ISO 20387:2019, aligned with ISO 20387, Biotechnology
— Biobanking — General requirements for biobanking, was pub-
lished as the Korean Industrial Standard in 2019, to promote
trust in the operation of biological resource banks. This stan-
dard ensures that collected bioresources and associated data
are of appropriate quality, and it ensures the eligibility, fairness,
and consistent operation of bioresource banks. KS J ISO 20387
consists of general, structural, resource, and process require-
ments, in addition to quality control systems and annexes. The
general requirements involve matters such as impartiality and
confidentiality. Resource requirements involve personnel; facil-
ities/dedicated areas and environmental conditions; externally
provided processes, products, and services; and equipment.
The process requirements include the collection, reception, dis-
tribution, transport, and traceability of biological material and
associated data, as well as the preparation, preservation, and
storage of biological material, quality control, validation and
verification of methods, and the management of information
and data, nonconforming output, reports, and complaints. The
quality management system is based on ISO 9001 and provides
two options. Option A lists the minimum requirements for
implementing a quality management system in biobanks ac-
cording to the principles of ISO 9001. Option B allows biobanks
to establish and maintain a quality management system under
the implemented requirements of ISO 9001. Under these regula-
tions, it is necessary to introduce and be aware of the ISO 9001
system in KS J ISO 20387:2018.

In October 2022, three institutions, the Korean National
Institute of Health (National Biobank of Korea), the National
Culture Collection for pathogens, and the Korean Institute of
Radiological & Medical Science, received KOLAS accreditation

certification [7].

CURRENT STATUS OF OVERSEAS
BIOBANKING EDUCATION

In Europe and the Americas, professional biobanking education
has expanded since the 2010s in recognition of the need for
specialized training and to meet the demand for experts in the
growing bioindustry. Biobanking education is largely divided
into degree programs and job training courses (Table 1) [8-17].
Degree programs in universities exist mainly in Europe, with

six-degree courses available as of 2022.
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King’s College London in the United Kingdom offers a Mas-
ter’s degree in research biobanking and offers 5-month practical
training sessions. The program focuses on the collection and
storage of oncology-related bioresources, as well as bioresource
preparation, preservation, and staining techniques. Through
this course, students can learn how to handle and analyze DNA
and tumor cells, but only six to eight first-year students are ac-
cepted each year, limiting this opportunity for education [17].

The Master’s degree program for biobanking at the Medical
University of Graz in Austria offers a five-semester, part-time,
English online learning course. The course uses a biobanking
curriculum for job training with comprehensive topics com-
prising introduction and basic knowledge of biobanking, ethics
and law, collection and management of samples, risk manage-
ment and biobanking, biobanking IT, sustainability, budgeting
and business planning, epidemiology, quality management and
quality control, management and communication, strategy and
development, research methods I, research methods II, design
and implementation of clinical studies, international bio-
banking, and managing multidisciplinary teams [8]. Another
educational focus includes courses on building and operating
biobanks. The Medical University of Graz also offers various
2-day and 4-day biobanking courses [8]. The Université dAzur
in France offers a specialized Master’s degree in biobank data
management, involving practice-oriented education that in-
cludes field practice in a biobank and comprehensive programs
on biobanking processes [10].

Lyon Catholic University in France offers a 2-year Master’s
program that involves both field classes and practice. This de-
gree teaches skills in biobank management and biology for use
in positions of responsibility in biobanks [11]. The Universidad
Catolica de Valencia in Spain teaches field classes for 1 year as
a Master’s degree [12]. The University of Milano-Bicocca has
developed a comprehensive Master’s-level curriculum, includ-
ing 40 online series (webinars), training programs, and staff
exchange programs, by integrating with existing curriculums
for three semesters.

In addition to universities, network-style organizational
institutions such as associations and academic societies offer
biobanking job training courses. The Integrated Biobank of
Luxemburg, which uses proficiency tests certified by the Inter-
national Society for Biological and Environmental Repositories
(ISBER), offers a three-week seminar for up to 35 students each
year in conjunction with the University of Luxembourg [13,17].

The European Biobank Network of human-derived biobanks in
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Europe holds a Global Biobank Week Conference once a year
to exchange information and discuss presentations related to
biobanks.

The Biobanking and Biomolecular Resources Research In-
frastructure-European Research Infrastructure Consortium
(BBMRI-ERIC) is the largest pan-European service-driven
infrastructure in health research [18]. The BBMRI-ERIC
has operated educational infrastructure projects since 2015.
In 2020, with the support of Horizon, it developed a related
policy framework recognizing the importance of biobanking
education and training. The Research Infrastructure Training
Program (RlItrain) defines the competencies required by re-
search institutions from initial preparation to the operational
stage, links those competency-specific requirements to existing
training courses, and culminates in a Master’s degree at the
University of Milano-Bicocca. The Rltrain project is operated
by a consortium of leading European research infrastructure
institutions such as the European Bioinformatics Institute and
the European Clinical Research Infrastructure Network [18].

The Coordinated Research Infrastructure Building Enduring
Life-science Service (CORBEL) project has the same nature as
Rltrain but seeks to build shared services between biological
and medical research infrastructures, including the European
Marine Biological Resource Center (EMBRC). EMBRC is part
of the European Strategic Forum on Research Infrastructure,
comprising cross-infrastructure science workflows and a com-
mon suite of services in response to the needs of specific users
and research infrastructures. The EMBRC is part of a transna-
tional access program and provides standardized services, an
innovation desk, a working group on quality management, and
training. The CORBEL project focuses on data management
and integration, physical access, ethics, and innovation and de-
velops and operates education and training programs through
staff exchanges and webinars [19].

The College of American Pathologists (CAP) offers a sys-
tematic and professional online and offline curriculum for
clinical pathologists and operates an educational program to
earn CAP Biobank accreditation. This accreditation is a peer
evaluation model that allows students to share knowledge and
best practices with other biobank experts through education. If
a biobank acquires this accreditation, it will be recognized as an
institution that provides high-quality biomaterials. An example
of a CAP webinar related to biobanking is the “Biospecimens
and Biorepositories for the Community Pathologist” [17].

ISBER, a global biobanking organization, offers online
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training courses on the general operation and management of
biobanking, dealing with major issues in establishing, main-
taining, and accessing biobanking services. The education
program includes nine online modules designed to provide
“how-to” knowledge for researchers and biobankers and “what
is” knowledge for stakeholders (e.g., the public, ethics board
members). The nine modules are the overview of research
biobanking; governance; ethics, privacy, and security; facility
design and safety; quality management and process improve-
ment; informed consent; biospecimen collection and process-
ing; biospecimen storage and distribution; and data systems
and records management (Table 2). Module 1 covers general
management applicable to overall biobanking, and modules 2
through 9 detail specific biobanking processes [16]. In addition,
ISBER provides information about institutions and curriculums
that offer biobanking education by country (Table 1). Annual
meetings and symposiums have been held for more than 20
years. ISBER offers opportunities for academia, industry, and
pharmaceutical companies to learn, connect, discuss, and col-
laborate with biobankers from six continents, along with educa-
tion programs on various topics through in-person and online/
hybrid gatherings [15].

The Canadian Task Repository Network (CTRNet), jointly
with ISBER, offers basic online courses on general operation-
al management of biobanks and standardized biospecimen
research methods. These are in-depth courses based on the
National Cancer Institute and ISBER operation guidelines in
conjunction with the University of British Columbia for re-
searchers, undergraduates, graduate and doctoral students, and
research technicians dealing with human-derived specimens
(Table 1) [17,20].

Our examination of the status of overseas biobanking edu-
cation showed that a small number of educational institutions/
associations has been providing systematic biobanking educa-
tion, including practical training and theoretical courses, for a
considerable period of time. Those educational programs were

developed and distributed with technical and legislative support.

CURRENT STATUS OF BIOBANKING
EDUCATION IN REPUBLIC OF KOREA

Within the life research resource management implementation
plan, the registration agencies of each ministry operated train-
ing and education programs for human resources from 2012
to 2023. The Ministry of Science, ICT, and Future Planning
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Table 2. ISBER details on the online module of the biobanking operation management course

Module Training course Description
1 Basics of biobanking Provide an overview of the establishment, maintenance, and use of biobanks
2 Governance Concept of biobank governance, structure, model development, access and release process man-
agement model, and stakeholder interests
3 Ethics, privacy, and security Ethics, personal information protection, and security standards related to research and biobanking
The role of the ethics review board in the operation of biobanks
Considerations for the development of security standards related to the use of bioinformation
Ethical principles in terms of biobanking procedures and organizational operations
4 Facility design and safety Physical requirements for biobanks
Necessary security measures for the protection of bioinformation and data in facilities
Need for backup devices and systems
Securing the safety of a biobank's workforce
5 Quality management and process  Defining the quality management role of biobanks
improvement Definition of the quality management system
Implementation of the quality management system
Establishment and maintenance of standard operating procedures for biobanks
Importance of process monitoring and continuous improvement
6 Informed consent Purpose and principles of informed consent
Types of informed consent
Special considerations in the informed consent process
Withdrawal of consent procedures and related documents
Considerations for obtaining parental permission and pediatric consent
7 Biospecimen collection and Different types of biospecimens
processing Important considerations for obtaining and processing biospecimens
Various processing methods for each biospecimen
Considerations for labeling biospecimens
8 Biospecimen storage and Understanding research support through biospecimen distribution
distribution Required steps for biospecimen transport
Objectives of material transfer agreements (MTAs)
Steps for biospecimen distribution and reception documentation
9 Data systems and records Requirements for annotating biospecimens
management Considerations for choosing databases for biobanks

Overview of data types, data standards, data quality, and data access policies

Mechanisms for data protection

Source: International Society for Biological and Environmental Repositories (ISBER), https://www.isber.org [16].

(currently the Ministry of Science and ICT) conducted work-
shops on microbial classification, identification, culture tech-
nology, sample collection, and preservation, and the Ministry
of Oceans and Fisheries held workshops on seaweed collection,
classification, and conservation. However, those were one-off
educational opportunities focused on specific processes (mainly
collection and preserving) in biobank operations. On the oth-
er hand, the Korean Disease Control and Prevention Agency
under the Ministry of Health and Welfare has regularly offered

comprehensive education by segmenting courses for biobank

16

practitioners into foundational and advanced levels [17]. A new

training course for KOLAS biobank assessors began in 2022.

Korean Biobank Project, Korean Disease Control and
Prevention Agency

The Ministry of Health and Welfare and the Korean Disease
Control and Prevention Agency (formerly the Korean Centers
for Disease Control and Prevention) established the Compre-
hensive Information and Management System for Health and

Medical Bioresources in 2007, to secure the collection and use

https://doi.org/10.4132/jptm.2024.11.04
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of human resources at the national level.

In the first phase of the Korean Biobank project (2008-2012),
100 professors and researchers associated with the biobank
were trained twice under the theme “Biobank and Bioethics”
The program started with education on bioethics and safety
laws related to biobanks and their regularization. That was fol-
lowed by systemized basic and in-depth education programs. In
2012, the project offered basic courses for new employees (hav-
ing worked less than 1 year) of 17 human bioresource regional
banks located at university hospitals and in-depth courses for
those who had worked for more than 1 year or had completed
the basic courses in the previous year. In addition, the trainees
practiced preserving, dyeing, separating, and identifying patho-
gens using a pathogen management system. Since 2009, the
National Biobank of Korea has offered step-by-step training to
strengthen the job capabilities of biobank operators [21-23].

In the second phase of the project (2013-2015), the frequency
and importance of basic and in-depth training were increased
to strengthen the job capabilities of practitioners. Training on
the National Biobank Information Management System (BIMS)
was conducted independently and regularly. Furthermore, in
2014, the Korean Biobank project offered basic education for
new employees and workers of less than 1 year from not only
the 17 biobanks at university hospitals, but also those from 55
other biobanks of human-derived products approved by the
Ministry of Health and Welfare. This training covered the basic
management of biobanks, such as a biobank overview, an intro-
duction to the Korean Biobank project (including BIMS 3.0),
ethics related to biobanks and bioresources, and the manage-
ment of biobanks under the Bioethics and Safety Act. A total of
59 trainees completed these training courses [24,25]. Beginning
in July 2014, BIMS hands-on education was conducted regu-
larly, and education participation surveys targeting biobank
practitioners were conducted every month. As a result, custom-
ized education could be offered to users. The training included
an introduction to the system’s basic structure and function,
biological resource collection, safety inspection, distribution,
medical information registration method, resource and medical
information batch processing, and basic searches of bioresourc-
es [25]. BIMS is used by the National Biobank of Korea and the
human bioresource regional banks at 17 university hospitals
(Korean Biobank Network). In 2015, it was extended to 18 new
biobanks outside the Korean Biobank Network to facilitate the
operation of Korean human-derived biobanks. BIMS 3.0 hands-

on education has been conducted every month since July 2015,
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and the curriculum was divided into two courses: elementary
education and advanced/in-depth education. As of the end of
December 2015, education had been offered five times, with 65
trainees participating in the elementary education program and
89 participating in the in-depth education program [26]. In ad-
dition, the Basic Textbook for Human Materials Banking Practi-
tioners [24] was published and contains the following chapters:
overview of biobanking, Korean Biobank Project, biobank eth-
ics and law, Bioresources Information Management [BIMS 3.0,
One-Stop System Main Function Introduction], bioresource
quality management (blood, body fluids, tissues, nucleic acids),
storage equipment and high-pressure gas safety education, and
biobank laboratory safety management [24].

In the third phase of the Korean Biobank project (2016-2020),
four educational programs offered monthly hands-on training
courses on bioresource management for practitioners, biore-
source quality management, additional courses on bioresource
quality management, and the operation and update of BIMS.
In 2017, the project initiated a bioresource quality management
program to improve the management ability of new workers by
training them to handle human specimens. Three biobanks at
university hospitals (Ajou University Hospital, Keimyung Uni-
versity Dongsan Hospital, and Cheonbuk National University
Hospital) oversaw this training. Practical training was offered
once for 5-6 students, and a total of 80 students completed 13
sessions by the end of 2020 [27-30]. Apart from training on
DNA and RNA extraction and quality management using cell
lines operated by biobanks, students practiced collection, pres-
ervation, RNA extraction (automated equipment and manual
methods), and quality management methods for bioresources
collected by biobanks. In November 2020, Ajou University
Hospital and Keimyung University Dongsan Hospital ran three
training sessions on quality control using a series of training
courses, such as extracting RNA from tissues, measuring quali-
ty control values, and analyzing the results [30].

In the fourth phase (2021-2025), the 2021 standard software
revision of BIMS (HuBis_Sam) was distributed to 61 of the 75
domestic biobanks to improve bioresource management effi-
ciency and user convenience. To carry out the “education and
certification support for enhancing expertise” task, the project
considered a domestic accreditation system for ISO 20387:2018,
an advanced test of bioresource quality management proficien-
cy, and the development of biobank education programs [31].
In September 2021, the National Biobank of Korea launched

an online education program to revitalize and standardize bio-
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bank operations. As a result, four courses and 13 sessions of
the National Biobank of Korea’s online training began in 2022,
and included biobank overview and trends, bioresource man-
agement and provision procedures, bioresource collection and
assessment of quality control errors, bioresource management
facilities and equipment operation, safety management of hu-
man resource storage rooms and accident response, and BIMS
(HuBis_Sam). In 2022, 326 trainees completed those courses
(Table 3) [32].

The National Biobank of Korea regularly holds trainings,
forums, and symposiums for continuous education and promo-
tion of biobank experts. In addition, to diversify public relations
channels and actively communicate with researchers through
mobile-oriented services, the Kakao Talk channel of the Na-
tional Biobank of Korea (channel name: the National Biobank
of Korea of Central Disease Control Headquarters) has been
operated since 2021 [30].

Korean National Research Resource Center Project

The Korean National Research Resource Center (KNRRC)
originated as a Ministry of Science and Technology specializa-
tion promotion project in 1995 and is currently operating as a
research resource support project under the Ministry of Science
and ICT/National Research Foundation of Korea. It comprises
a central research resource center, five base centers, five na-
tional purpose-based research resource banks, and 31 research
resource banks. It has specialized research resources in various
fields, such as bioresources, animals, plants, microorganisms,
and fusion materials. The organization helps to discover, collect,
and store resources that are difficult for individual researchers
to secure. From 2008 to 2019, yearly educational workshops
and symposiums were held. For the efficient operation of re-
search resource banks, KNRRC offered training for workers at
30 biobanks. In 2018, educational training was offered on the
standardization and certification preparation process necessary

for biobank operation [33].

KOLAS biobank education based on KS J ISO 20387

The KOLAS biobank curriculum is for assessors and work-
ers and is divided into new assessor training, internal auditor
education, general training, training for special topics, and re-
fresher training. The KOLAS biobank employee training is for
practitioners, quality managers, and technical managers. The
KOLAS training program, “KS J ISO 20387 Operation Practice
_ [KOLAS] KS J ISO 20387 Operation Practice (Biobank),” is
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mandatory for staff members, quality managers, and technical
managers of a biobank. The purpose is to improve the quality
of biobank operations by informing students about the KS ]
ISO 20387 requirements. These requirements need to be met
for authorized institutions to establish a management system
and perform tasks in compliance. The training is expected to
demonstrate to students the system operator role of the KO-
LAS, enhance operational capabilities by aligning with KS J ISO
20387 requirements, and maintain and improve in-house qual-
ity management systems. The training is completed over 3 days
(20 hours) and is organized as follows:

Day 1: Biobank accreditation system, international trends, and
KS JISO 20387 requirements.

Day 2: KS ] ISO 20387 requirements, the operation status of
biobanks.

Day 3: Method validation, verification, and KOLAS accredita-
tion criteria.

The KS J ISO 20387 Operation Practice_ [KOLAS] KS J ISO
20387 Operation Practice (Biobank) course began in 2023 and
offered online lectures in February and July. It is available on the
Korea Conformity Laboratories website (https://www.kcl.re.kr/
site/program/education/eduschedule.do?menuid=007002001)
[34].

The training course for assessors is divided into (1) new as-
sessor training and (2) lead assessor training. The new assessor
training courses are specified in ILAC-G3 (assessor training
guidelines used by accredited organizations) and APAC CBC-
002 (assessor curriculum guidelines) documents. Biobank
assessors must complete the ISO-IEC-17025 and ISO 20387
courses including training on KS Q ISO/IEC 17011, KS Q ISO
19011, KS Q ISO/IEC 17025, measurement uncertainty, and KS
J ISO 20387 (Tables 4, 5) [2,7,35]. The program also includes
an introduction to accreditation systems, international trends
in conformity assessment systems, the importance of quality
assurance and quality management concepts, the standards and
interpretation of each accreditation scheme, assessment tech-
niques and practices, metrological traceability, measurement
uncertainty, qualification criteria and registration procedures
for assessors, and the qualification requirements of KS Q ISO/
IEC 170116.1.2. The new training course for KOLAS biobank
assessors opened in 2022. Maintenance training courses for
assessors are currently in preparation for future inclusion in the
curriculum [7]. Internal auditors must complete internal audi-
tor training courses (in-person, 3 days [20 hours]) and employ-

ee refresher training courses (online) [7].

https://doi.org/10.4132/jptm.2024.11.04
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Table 4. Content of KOLAS training related to 1SO 20387

Education program using ISO 20387

Training type Module Courses

Content and structure

Assessor training 1. New assessor training 1SO 17025 (40 hr)

Measurement
uncertainty (20 hr)

ISO 20387 (16 hr)

2. Lead assessor training -

Practitioner 1. New training (20 hr) -
training

2. Maintenance (5 hr, -
once every 3 yr)

Internal auditor - -
training

Ethics education

International mutual accreditation and conformity assessment system
Trends in international conformity assessment and KS Q ISO/IEC 1701
Assessment techniques and skills

KS Q ISO 19011 guidelines

Certified information integration system

KS Q ISO/IEC 17025 requirements description and understanding
Nonconformity cases and application practice

Roleplay, case assessment

Report writing practice

Course evaluation

Theory of statistics

Measurement uncertainty assessment overview

Bottom-up and top-down approaches

Measurement uncertainty assessment case practice

ISO 5725 overview

Course evaluation

Bioethics, biosafety ethics education

KOLAS biobank accreditation system and international trends according to KS
Q ISO/IEC 17011

KS J 1SO 20387 requirements: description and understanding
Current status and cases of biobank operation

Method validation and verification overview

Requirement application practice

Course evaluation

Scheduled

Ethics education

KOLAS biobank accreditation system and international trends
KS J ISO 20387 requirements: description and understanding
Metrological traceability and overview of SI units

Current status and case of biobank operation

Method validation and verification overview

KOLAS accreditation criteria

Course evaluation (60 points or higher)

Overview of the KOLAS accreditation system and international conformity
assessment system

KOLAS-R-002 guidelines for the operation of the KOLAS accredited institution
accreditation system

Criteria for assessment and accreditation according to Article 4 of KO-
LAS-R-002

KS Q ISO 19011 management system review guidelines

Case analysis (practice)

Theory 50%, practice 50%

KOLAS, Korea Laboratory Accreditation Scheme.
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COMPOSITION OF PROPOSED PRO-
FESSIONAL EDUCATION PROGRAMS
BASED ON KS J ISO 20387

The composition of biobanking education based on KS J ISO
20387 is divided into general, structure, resource, process, and
quality management system requirements, as shown in Table 5
[35]. For the establishment, maintenance, and quality control
of biobanking, we suggest that biobanking practices based on
KS JISO 20387 be applied, and that professional education pro-
grams for training professionals include the following.

First, the general operation management course, which deals
with quality management, risk management, ethics, and the law
of biobanking (based on KS J ISO 20387) is unified into a com-
mon education program applicable to all biobanks.

Second, the course about managing bioresources, such as hu-
man-derived resources, animals, plants, and microorganisms,
applies to resources based on KS J ISO 20387 and provides
preservation methods, quality control methods, and deposit
sales units.

Third, professional biobanking education from biobanks
should be offered with various and systematic curriculums.
Training courses should be divided according to the tasks of
the operating manager (bank president), quality control man-
ager, practitioner in charge of bioresources from deposit to

sale, and an administrative officer in charge of education, and

Table 5. KS J 1SO 20387-based professional training plan

Kim JO et al.

they should offer a systematic step-by-step curriculum. This
program will subdivide educational categories and levels for
customized education, including beginner, intermediate, and
advanced grades with various educational content.

Fourth, biobanks based on KS J ISO 20387:2018 must be fa-
miliar with ISO 9001:2015 to operate the quality management
system, so they should offer training courses related to ISO
9001:2015 for quality management systems and certification.
They must also be familiar with ISO 17025:2017 for general re-
quirements about the competence of testing and calibration lab-
oratories and accreditation, with ISO 17043:2010 for proficiency
test providers, and with ISO 13528:2015 for statistical methods
used in proficiency testing by interlaboratory comparison.

Fifth, the expected effect and use plan for professional cur-
riculum developed based on KS J ISO 20387 for biobanking
encourages continuous contribution of the Korea Accreditation
Support Center, which provides education on assessment spec-
ifications for biobank certification that meets the requirements
of the international standard. Therefore, it operates under ISO/
IEC 17024: 2012 Conformity Assessment-General require-
ments for models operating certifications of persons, which
sets out the principles and requirements for institutions that
regularly provide standards training for biobank members
and certify surveyor qualifications. In addition, when govern-
ment-related institutions want to establish professional educa-

tion institutions for biobanks and provide common standard

Category Description

Key content

Basics of biobanking

General requirements
tiality
Structural requirements
members, governance

Resource requirements

Overview of the scope, citation standards, terms and definitions, and estab- -
lishment, maintenance, and use of biobanks

General requirements such as operating procedures, fairness, and confiden- General principles

The legal status of bioresources, the authority and obligations of banks and Organizational structure, responsibilities,

authority, legal identity

Biobank requirements according to components: general matters; personnel Resource management

(general matters, eligibility, eligibility assessment, and training); facilities/
applicable areas and environmental conditions; outside processes; man-
agement of products and services; equipment, etc.

Process requirements

Biobank requirements according to processes: general matters; collection,
receipt, distribution, transportation, tracking, preparation, preservation,

Material and material information man-
agement

and storage of bioresources and related data; quality control of biore-
sources and data; validation and verification of methods; management
of information and data; requirements for nonconforming result reports,

complaints, etc.

Requirements for quality Options, documentation and management of quality management systems, Quality management system

management system

records management, actions to risks and opportunities, improvements,

response to nonconforming results, internal audits, and quality manage-

ment review

https://doi.org/10.4132/jptm.2024.11.04
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education applicable to pan-ministerial biobanks, the Biobank

Research Association can cooperate as a specialized institution

for establishing an educational system.

Sixth, the following method for providing domestic profes-

sional education programs is proposed (Table 6).

- KSJISO 20387-based SOPs and various educational contents
should be developed considering the operational status of
each institution and the composition of the national gover-
nance system.

- Despite the growing demand for biobanking experts, no
university in Republic of Korea offers a biobanking degree
program. A biobanking degree program could synergize the
knowledge and practices of general biobanking professional
education by offering professional on-site/online biobank-
ing education at a university and awarding a Master’s degree
within 2 years.

— Universities or other institutions could provide specialized
courses and certifications for data quality education through
approximately 6 months of on-site and online training.
Universities or other institutions with short- and long-term
courses could offer certificates through molecular and genetic
education classes and practical training during 3 days to 6

Education program using ISO 20387

months of on-site practice and field classes.

— A one- to two-day elementary education program that is
mandatory for beginners could be administered online
(e-learning, webinar, online learning, podcast, etc.), and
courses requiring practical training such as quality control
and preservation methods could be conducted on-site.

- One- to two-day job training in the form of workshops, sem-
inars, or webinars could be provided for biobanking practi-
tioners to respond to changing biobanking technology and
help manage quality control according to the type of biologi-
cal resources.

- One- to two-day in-depth (advanced) courses at the biobank
level could be provided through field classes and hands-on
training (in-person seminar format).

- The Korean Society of Pathology Biobank Research Group
could continue holding symposiums for pathologists on site
and online. Symposium program files have been uploaded
annually to the website of the Biobank Research Association
of the Korean Society of Pathologists for biobankers and re-

searchers.

Table 6. A proposal for KS J ISO 20387-based professional education programs

Completion of

Education institution Characteristics . Training method Period
training courses
National Biobank of Korea SOP renewal based on KS J ISO - On-site, online All the time
20387
Development and application of - On-site, online All the time
international biobanking standards
Operation of a professional human  Certificate On-site, online All the time
resource training program
University or other institution Common biobanking professional ~ Diploma/certificate ~ On-site, online 2yr
of specialized education education
Data quality training Diploma/certificate  On-site, online 6 mo
Molecular and genetic education  Certificate On-site, field classes, practice, 3 days-6 mo
classes and practical training course education (short course,
long course)
Domestic regional biobanks  Elementary education for beginners Certificate E-learning, webinars, podcasts 1-2 days
Job training for biobanking practi-  Certificate Workshops, seminars, webinars 1-2 days
tioners
Group-type in-depth (advanced) Certificate Field classes and hands-on training 1-2 days
courses
Biobank Study Group of the ~ Symposiums - On-site, online 1 day
Kprtean Society of Patholo- | ectures on biobanking - Online All the time
sts : . . .
g Education for biobankers and re- Online All the time

searchers

SOP, standard operating procedure.
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EXPECTED EFFECTS OF BIOBANK-
ING EDUCATION IN REPUBLIC OF
KOREA

There is a high demand for professional biobanking education,

as evidenced by the number of people who completed the Na-

tional Biobank of Korea's e-learning course in 2022. Domestic
accreditation of KS J ISO 20387:2018 for high-quality managed
bioresources is now required. For this, systematic governance
and professional job training are mandatory. Education pro-
grams for biobank members, such as operating managers, qual-
ity managers, practitioners, and administrators, can facilitate
this accreditation. These programs will benefit health and med-
ical research and related industries.

Nonetheless, there are several limitations to implementing
the proposed education programs.

— Because no universities in Republic of Korea currently pro-
vide programs related to biobanking, continuous interest,
commitment, and financial support are required to establish
academic biobank courses at the university level.

- Domestic Regional Biobanks are considered the best institu-
tions actively implementing educational programs because
they receive national support. It is necessary to encourage
these banks to actively implement educational programs for
researchers in their regions.

- The Biobank Study Group of the Korean Society of Patholo-
gists needs to continue to implement the education programs
it has provided to date.

- Due to the diverse range of job types within biobanks, it is
challenging to implement educational programs within a
single integrated system. The educational programs for asses-
sors and practitioners provided by KOLAS pertain to many
ISO-related programs; however, their focus on biobanking
education is limited. As a result, it is challenging to establish
a system based on KS ] ISO 20387 after receiving practical
training and evaluation related to this standard.

— It is desirable for assessor trainers to have practical experience
working in and managing biobanks. The participation of doc-
tors, including pathologists, as assessor trainees is low so far,
but it is anticipated that pathologists will eventually engage

more actively as assessors.

CONCLUSION

Biobank work will become more specialized and systemized

https://doi.org/10.4132/jptm.2024.11.04
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through international certification, and continual and profes-
sional education is an essential element for qualified biobank
personnel. Biobank education programs need to include an
appropriate range of training opportunities to meet the various
needs of biobank employees. These could include in-person
and online education programs. Certification of completed ed-
ucation courses is necessary to verify the expertise of qualified
biobank operators.

The support of tertiary institutions is needed to establish a
Master's degree and education program in the field of biobank-
ing that can be implemented at the universities mentioned in

this paper.
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