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INTRODUCTION
The International Organization for Standard-

ization (ISO) was established in 1947 as a non-
governmental organization (NGO) in the United 
Nations with the aim of revitalizing the global 
economy post-World War II. ISO has primarily 
focused on standardizing industrial products 
and manufacturing processes to facilitate inter-
national trade. Participation and voting rights 
are on a country-by-country basis, but imple-
mentation is worldwide and the way each coun-
try aggregates opinions varies.

The ISO standards are formulated primarily 
by manufacturers, but diverse input from health 
care professionals is essential in sectors like 
medical devices. Manufacturers often lead the 
development of standards due to their exper-
tise in manufacturing processes and regulatory 
compliance. However, without sufficient input 
from clinical experts, there is a risk of standards 
not fully addressing the clinical needs and 
safety concerns of medical professionals. 

Unlike general industrial equipment, many 
clinical medical devices place greater emphasis 
on how they are used rather than their technical 
specifications. It is important to recognize that 
the ultimate responsibility for the use of medical 
devices rests with the clinician, who must take 
full responsibility for the lives of their patients.

See “ISO 80369-6,” Next Page

Switchover to ISO 80369-6 (neuraxial applications) in 
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Despite efforts to integrate the opinions of 
medical experts through Technical Committees, 
clinician involvement remains limited in some 
areas, with manufacturers often driving 
discussions.

ISO 80369
Growing international awareness of medical 

safety spurred the ISO to address medical acci-
dents caused by misconnections and misad-
ministration by developing unique connector 
design standards for enteral, respiratory, uri-
nary, blood pressure, neuraxial, and intrave-
nous patient care systems.1,2 ISO started 
releasing the ISO 80369 series of standards in 
2016.2 Participating countries have been 
encouraged to adopt these international stan-
dards without delay (Table 1, Figure 1).

Japan implemented a nationwide introduction 
of ISO 80369-6 (neuraxial applications) under 
governmental leadership upon receiving infor-
mation (source unknown) that the introduction of 
ISO 80369-6 had begun globally, including parts 
of the United States. The transition is now almost 
complete, and while no major accidents involv-
ing loss of life have been reported during the 
transition process, numerous serious issues 
were experienced. As far as we know, no other 
country has yet fully switched over to this new 
standard, so Japan's experience can contribute 
to patient safety worldwide by raising awareness 
of the associated problems that can occur. 

Figure 1: Old standard (Luer) connector and New standard (ISO 80369-6) connector.

PMDA Medical Safety Information, No.55 August 2018, Connections of new and old standard products http://www.
pmda.go.jp/english/safety/info-services/safety-information/0001.html 

Table 1: ISO 80369:

Small-bore connectors for liquids and gases in health care applications (2016)2

•  80369-1 General Requirements and Overview

• 80369-20 Common Test Methods

• 80369-2 Breathing Systems and Driving Gases (Airway and Gas delivery)a

• 80369-3 Enteral and Gastric (Stomach)b

• 80369-4 Urinary Collection (Urethra) – Postponed

• 80369-5 Limb Cuff Inflation (Tourniquets and BP Cuffs)

• 80369-6 Neuraxial (Spinal, Epidural) – issued March 2016c

• 80369-7 Intravenous (Arterial/Venous)d

a)	 Issued as of April, 2024, but not implemented in Japan.
b)	� The smaller diameter of the new standard caused multiple practical problems, found after implementation started 

in 2019. The switchover could not be completed, and in May 2022, Japan was forced into having two standards 
exist at the same time.

c)	 Discussed in detail in the text.
d)	� This was revised to be consistent with previously used and readily available intravenous devices; thus, the 

adoption in clinical settings was completed without much awareness.

CITATION: Omi S, Ohmura A, Miyasaka K. Switchover 
to ISO 80369-6 (neuraxial applications) in Japan: 
lessons learned from unwittiingly being first. APSF 
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At the strong request of anesthesia profes-
sionals onsite, an interchangeable adapter 
was not introduced for safety reasons. Aware-
ness activities were conducted by the industry 
association for manufacturers and suppliers 
(MTJAPAN), targeting relevant academic soci-
eties. The Pharmaceuticals and Medical 
Devices Agency (PMDA) provided specific 
details on the implementation procedures. 
Despite these measures, awareness of the 
need for and possibility of switching was not 
well known to anesthesia professionals.

MHLW SURVEY ON THE SWITCHOVER 
TO ISO 80369-6 IN JAPAN

The transition was carried out and the  
switchover was completed in approximately 
two years. In June 2024, MHLW released a 
report on the transition to ISO 80369-6, which 
began in 2021.4 The report includes the results 
of a postal survey of limited scope, of anesthe-
sia professionals and MTJAPAN. The survey 
was mainly targeted at facilities accredited by 
the Japan Society of Anesthesiologists (JSA), 
with 1447 facilities contacted, and 329 valid 
responses.

The MHLW survey was not intended to 
ascertain patient-related contingencies, but 
rather to investigate product-related issues; 
thus, there was a possibility for under-reporting 
untoward events handled by anesthesia 
professionals. 

tion by clinicians on a domestic and interna-
tional level.

When the implementation of ISO 80369 was 
first discussed at the Safety Division of MHLW in 
2015 with some health care representatives, 
the switchover to ISO 80369-6 was already 
assumed. Concerns were raised at the time by 
anesthesia professionals regarding potential 
confusion from the switchover, but in practice, 
there were no meetings that included clinical 
physicians or the Japanese Society of Anesthe-
siologists (JSA). The procedures and deadlines 
for the introduction were determined between 
MHLW and an industrial organization, MTJA-
PAN. The Ministry explained that Japan, as a 
member of the World Trade Organization, has a 
fundamental obligation to comply or harmonize 
with ISO standards.3 Although exceptions do 
exist, Japan is required to adopt the ISO stan-
dard as the national standard without delay 
after a new standard is issued, and changes 
that would create international trade barriers 
are not permitted. 

While it is essential to carefully consider the 
risk-benefit balance in clinical settings before 
implementing ISO standards, there are no orga-
nizations or opportunities to deliberate on 
these considerations in Japan.

The MHLW issued a notification in December 
29, 2017, stating that the sale of old products 
affected by ISO 80369-6 must cease by the 
end of February 2020. The deadline for prod-
uct supply was set at the convenience of the 
company, so anesthesia professionals had no 
choice but to comply. 

NEED FOR NEW STANDARD FOR 
NEURAXIAL APPLICATIONS (ISO 

80369-6)
For many years in clinical practice, the Luer 

connection (ISO-594) was standard for injec-
tions and connecting small-diameter tubing. 
Health care providers benefited from the con-
venience provided by its universal connectivity. 
However, preventing accidental injections due 
to misconnecting Luer connections depends 
solely on the vigilance and responsibility of the 
medical personnel involved.  

Human error, an unavoidable cause of 
patient injury, has therefore led to misconnect-
ing many types of medical devices.1 Discussions 
on the ISO 80369 series began around 2005 
with the goal of developing purpose-specific 
connections utilizing physical noninterfacing 
mechanisms specific to each application to 
ensure that misconnections are simply not 
possible.

Discussions on a purpose-specific compati-
bility standard for preventing misconnections 
(ISO 80369 series) were undertaken by ISO in 
Technical Committee 210 (TC 210, quality man-
agement), liaising with TC 121 via Joint Working 
Group 4. TC 210 covers a broader range of 
topics and is not necessarily an anesthesia-
focused TC, especially compared to TC 121 
where many prominent anesthesia profession-
als participate. A joint working group was 
formed under TC 210 to convey the voices of 
TC 121 on this matter, but, unfortunately it was 
ineffective.

Anesthesia professionals have actively par-
ticipated since the early stages, making signifi-
cant contributions to the field of anesthesia and 
intensive care. TC 121 has SC-3 (Subcommittee) 
that deals with products directly handled by 
anesthesia professionals, such as ventilators, 
oxygen concentrators, and related patient 
monitors.

THE DECISION-MAKING PROCESS FOR 
THE IMPLEMENTATION OF ISO 80369-6 

IN JAPAN
In Japan, the implementation system essen-

tially remains the same as it was when ISO was 
first established. The main supervisory body for 
medical devices that affect human lives is the 
Ministry of Health, Labour, and Welfare (MHLW), 
which also holds licensing authority. However, 
the Ministry of Economy, Trade and Industry 
(METI), which oversees general industries, 
liaises with ISO. In practice, information flows 
from METI to MHLW. As a result, there is a lack 
of supervision and a lack of proactive participa-

The Development of ISO 80369 in Japan Was to Minimize Human Error

From “ISO 80369-6,” Preceding Page
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Several issues were raised, as follows:

1. Insufficient clinical involvement 
Both the ISO 80369-6 standard formulation 

process and the Japanese domestic implemen-
tation process by the government and manu-
facturers suffered from lack of practical clinical 
information. 

Once ISO 80369 standards were set, there 
was little discussion of whether to implement or 
accommodate the domestic clinical situation by 
governmental agencies in Japan. 

2. �Imbalanced perspectives (clinicians, manu-
facturers, and regulatory agencies)
Manufacturers assumed it was acceptable, 

indeed unavoidable, to produce fittings that, 

MHLW SURVEY RESULTS AND ISSUES
The main survey results are summarized in 

Table 2. We were shocked by the number of 
initial troubles experienced.

Inadequate advisories before the switchover 
put clinicians at a disadvantage, as they were 
not prepared for the changes. Numerous cases 
of breakage and leakage during patient care 
were reported. No patients were harmed due 
to quick thinking on the part of anesthesia 
professionals.

Drug misadministration was a constant worry 
as connector sets with connectors and pre-
filled syringes were not fully available.5 Errors 

due to incorrect connection to medication were 
avoided only due to professional diligence.6

Incomplete switchovers, due to the nonavail-
ability of all syringes and connectors, created 
confusion at the bedside, as old and new con-
nectors were placed side by side. Other unnec-
essary confusion resulted from poor translation, 
overlap in connector colors, inadequate prod-
uct availability, and wasted resources. Above 
all, there were no processes available to clini-
cians, before or after the switchover, to convey 
or report problems.

Numerous Breakages and Leakages of the New Connectors Were Reported

See “ISO 80369-6,” Next Page
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Timeline Issue Details

Before 
Switchover

Awareness ISO and MHLW failed to convey the rationale of their new guidelines to the clinicians who would be 
most affected. Neither anesthesia professionals* nor academic societies in Japan felt a strong 
need to change the connection standard, but they had to follow governmental regulations that 
mandate ISO rules.

Guidance The manufacturing organization, MTJAPAN, lacked the product and clinical information needed to 
adequately guide health care providers through the transition.

Product range Some manufacturers discontinued making certain products upon the transition, reducing the range 
of available products.

Translation Mistranslation of “Neuraxial application” as “Neural anesthesia” in Japanese led to confusion that 
the change only applied to spinal anesthesia, epidural anesthesia, and peripheral nerve block 
patients.
Systems for spinal tap or therapeutic applications were left out.

After 
Switchover

Initial and ongoing 
troubles (breakage)

Initial troubles included cracking, leakage, too tight fit, and nondisengagement (MHLW Postal 
survey of 1447 accredited institutions: 329 responses, 83 cases of connector cracking, 61 of 
leakage, and 47 of nondisengagement, etc.).4

Errors in drug 
administration

The switchover to the new standard did not prevent drug misadministration.5 While the 
connections at the patient-side were secured, the medication-side was left unchanged. Standard-
compatible prefilled syringes  or plastic ampules were not available for all situations. The existence 
of standard-compatible and noncompatible aspiration needles to make up medication mixtures at 
the bedside created windows for mistakes.

Different feel in use Despite differences in feel (fitting force, injection pressure, sensation in the loss of resistance) 
between new and traditional products, there were no opportunities for clinical testing, requiring 
users (anesthesia professionals) to adapt on their own. Special advice released by MTJAPAN to 
avoid cracking was limited to requests to use the product ”carefully” and was not helpful.

Hard to differentiate The addition of covers to protect mechanical weakness caused by smaller diameters of the syringe 
tip made it difficult to distinguish between lock and Luer connectors.

Color confusion Initial confusion was caused by the adoption of yellow for new neuraxial products because yellow 
syringes were already used for enteral purposes** in Japan.

Less convenient Procedures became more complicated, where single standard products under the old 
specifications (e.g., autologous blood patches) could no longer be used, reducing convenience, 
with possible increased risk.

Increased costs Disposal of old product stock; inadequate reimbursement for the much more expensive new 
products: securing new storage space for the increased number of new products; increased costs 
of producing multiple narrowed specific product lines

Lack of systems for 
problem reporting 
and support

There are no established systems for reporting issues, sharing information, or providing guidance 
on handling mechanical or clinical problems.

*	  In Japan, only physicians are allowed to engage in neuraxial anesthesia procedures.
** 	�Japanese old local noninterchangeable enteral products were labeled yellow at the time ISO 80369-6 was introduced.
ISO = International Organization for Standardization; Ministry of Health, Labour, and Welfare = MHLW.

Table 2: Issues Encountered With the Change to ISO 80369-6.
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while compliant with the standard, were hard to 
use, especially by uninformed users. Clinicians, 
had they been aware of this, would have refused 
to use products as patient safety was at risk.

The transition to smaller diameters without 
clinical trials led to confusion in usage related to 
changes in liquid flow and increased push-in and 
rotational forces. Problems included difficulty of 
use and snap breakage of connectors. This 
forced clinicians to deal with issues like extra-
strong fittings and liquid leaks from cracked con-
nectors while working in the field. 

3. �Lack of clinical feasibility trials 
It was absolutely necessary to do clinical feasi-

bility studies across products (between products 
of various companies) before domestic imple-
mentation to avoid patient harm and physician’s 
liability. However, clinical feasibility trials before 
full-scale introduction were actively denied 
based on a false and biased perception among 
regulatory agencies and manufacturers saying 
this would violate competition laws. Most of the 
problems Japan experienced during implemen-
tation could have been avoided with proper 
information and preparation. It is regrettable that 
clinicians were effectively eliminated from this 
discussion, with their only option being to accept 
the administrative decision.

4. �Lack of transparency 
Regulatory agencies were under the mistaken 

belief that clinical feasibility trials were unneces-
sary as the newly introduced products already 
complied to the new authoritative ISO standard. 
Manufacturers did not see the need to inform 
clinicians of “small” changes in how the new 
products fit together. Clinicians were not aware 
of this situation in Japan and had no place to 
address these concerns.

The consensus-building process in ISO is not 
available to those outside the group, but compli-
ance with the standards produced is mandatory 
and strongly promoted by local administrative 
agencies in Japan. At present, users (clinicians), 
who are required to follow the standards, are 
only able to learn about them after purchasing 
ISO’s official publications.

This process needs to be improved as it not 
only impedes the timely dissemination of informa-
tion, but also is too technical for ordinary health 
care workers to understand. Unaware that the 
new standards resulted in products that differed 
significantly from before, clinicians experienced 
such dire clinical consequences as liquid leaks 
and cracked connections due to extra-strong fit-
tings. They had to deal with such problems while 
patients were undergoing procedures.

ROLE OF CLINICIANS IN DOMESTIC 
IMPLEMENTATION OF ISO STANDARDS

Domestically, challenges arise in ensuring 
standards meet local health care requirements, 
usability, and patient safety. These include con-
sideration of product availability, changes in func-
tionality from preexisting standards, education 
level, and scope of professional responsibility. 

Feasibility studies by clinicians before intro-
duction are crucial to protect patients and vali-
date the efficacy of the standards in specific 
national contexts, but were denied under the 
pretext of competition law. Effective integration 
of ISO standards requires balancing manufac-
turer efficiency with comprehensive clinician 
involvement and responsive domestic adoption 
processes. From a clinician's perspective, the 
lack of clinical usability tests before the imple-
mentation was truly regrettable.  

A similar issue is happening with ISO 80369-3 
(enteral applications). Pediatricians experienced 
practical problems, such as the inability to admin-
ister blended diets or to aspirate stomach con-
tents because of the much smaller diameter of 
the new standard. The switchover, which started 
in 2019 and was to be completed by 2021, was 
delayed. MHLW already had introduced its own 
noninterchangeable connection in 2000 (MHLW 
No. 888) that was well-received, but was forced 
to switch to ISO 80369-3. Japan was forced into 
allowing both the old and new standards in May 
2022.7 Confusion persists to this day.

Incredibly, such a basic error went unnoticed 
during the creation of the ISO standard. Japan 
introduced its own noninterchangeable enteral 
connection standard in 2000, and it is regretta-
ble that the already-proven Japanese standard 
was not adopted by ISO. 

SUMMARY
ISO issued a series of ISO 80369 standards to 

physically restrict connections between syringes, 
needles, and other small-diameter components 
to their intended purposes only. Japanese 
administrative authorities started a nationwide 
initiative to introduce ISO 80369-6 (neuraxial 
applications) in 2018 as part of the implementa-
tion of the new standards. To our knowledge, this 
is the first country level switchover in the world.

This decision was made without adequate con-
sultation with clinicians or professional anesthesia 
organizations. New products were approved in 
Japan if they conformed to the new ISO stan-
dards, but were introduced into clinical practice 
without any preliminary feasibility trials. Anesthe-
sia professionals in the field lacked sufficient infor-
mation and encountered numerous unexpected 
problems, such as breakage and leaks.

No disastrous accidents involving human 
lives were reported during the switchover, but 

we experienced serious incidents that cannot 
be ignored. 

Clinicians and medical societies, such as JSA 
and APSF, should become more involved to 
raise awareness in ISO, industry, and domestic 
regulatory agencies of the essential importance 
of clinical input.  One of the reasons the govern-
ment and industries have an overly strong voice 
in Japan is related to the extreme fragmentation 
of medical specialties making it harder for every-
one to work together. 

In a clinical setting, it is very important to con-
sider how a product is used coupled with the 
quality of the product itself. The most important 
thing is to protect patients’ lives. Anesthesia pro-
fessionals must not condone situations that 
threaten patient safety. We should be more 
involved in the decision-making process of peri-
operative devices approved by the ISO.
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