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This Japanese Industrial Standard has been revised by the Minister of 
Health, Labour and Welfare through deliberations at the Japanese In-
dustrial Standards Committee as the result of proposal for revision of 
Japanese Industrial Standard submitted by Medical Technology Associa-
tion of Japan (MTJAPAN)/Japanese Standards Association (JSA) with a 
draft being attached, based on the provision of Article 12, paragraph (1) 
of the Industrial Standardization Act applied mutatis mutandis pursuant 
to the provision of Article 16 of the said Act. This edition replaces the 
previous edition (JIS T 3230 : 2008), which has been technically revised. 

This JIS document is protected by the Copyright Act. 

Attention is drawn to the possibility that some parts of this Standard 
may conflict with patent rights, published patent application or utility 
model rights. The relevant Minister and the Japanese Industrial Stand-
ards Committee are not responsible for identifying any of such patent 
rights, published patent application or utility model rights. 
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Oxygenators 
 

Introduction 

  This Japanese Industrial Standard has been prepared based on ISO 7199 : 2016, 
Edition 3, and its Amendment 1: 2020 with some modifications of the technical con-
tents to reflect the local conditions in Japan. The amendment to the said International 
Standard has been incorporated into this Standard. 

  The vertical lines on both sides and dotted underlines indicate changes from the cor-
responding International Standard. A list of modifications with the explanations is 
given in Annex JA. 

1  Scope 

  This Standard specifies requirements for sterile, single-use, extracorporeal (heart- 
lung bypass) blood-gas exchangers intended for supply of oxygen to, and removal of 
carbon dioxide from, the blood of humans (hereafter referred to as oxygenators). This 
Standard also applies to heat exchangers and arterial filters that are integral parts of 
the oxygenator, and to external equipment unique to the use of the oxygenator. This 
Standard does not apply to 

— implanted oxygenators (vascular intima oxygenators), 

— liquid oxygenators, 

— extracorporeal circuits (blood tubing), 

— separate heat exchangers (single-use heat exchangers for heart-lung bypass), 

— separate ancillary devices, and 

— separate arterial line filters (single-use arterial filters for heart-lung bypass sys-
tems).  

NOTE The International Standard corresponding to this Standard and the 
symbol of degree of correspondence are as follows. 

 ISO 7199 : 2016  Cardiovascular implants and artificial organs — 
Blood-gas exchangers (oxygenators) + Amendment 1: 2020 (MOD) 

   In addition, symbols which denote the degree of correspondence in the 
contents between the relevant International Standard and JIS are IDT 
(identical), MOD (modified), and NEQ (not equivalent) according to 
ISO/IEC Guide 21-1. 

2  Normative references 

  Part or all of the provisions of the following standards, through reference in this text, 
constitute provisions of this Standard. The most recent editions of the standards (in-
cluding amendments) indicated below shall be applied. 
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JIS T 0993-1 Biological evaluation of medical devices — Part 1: Evaluation and 
testing within a risk management process 

NOTE Normative reference in the corresponding International Standard: ISO 
10993-1  Biological evaluation of medical devices — Part 1: Evaluation 
and testing within a risk management process 

JIS T 3250 Haemodialysers, haemodiafilters, haemofilters and haemoconcentra-
tors 

ISO 10993-11 Biological evaluation of medical devices — Part 11: Tests for sys-
temic toxicity 

ISO 80369-7 Small-bore connectors for liquids and gases in healthcare applica-
tions — Part 7: Connectors for intravascular or hypodermic applica-
tions 

3  Terms and definitions 

  For the purpose of this Standard, the following terms and definitions apply. 

3.1 

blood-gas exchanger, oxygenator 

extracorporeal device designed to supplement, or be a substitute for, the respiratory 
function of the lungs 

3.2 

blood pathway  

paths of the oxygenator containing blood during intended clinical use 

3.3 

test blood   

whole blood obtained by anticoagulating the blood taken from human, bovine or por-
cine, used with or without dilution with saline solution  

3.4 

gas pathway  

parts of the oxygenator containing the ventilation gas during intended clinical use 

3.5 

heat exchanger  

component that is intended to control the temperature of the circulating blood or 
priming solution 

3.6 

heat exchanger performance factor, R 

ratio of the difference between the temperature of blood at the inlet of the oxygenator 
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and the temperature of blood at the outlet of the oxygenator to the difference between 
the temperature of the water at the inlet of the heat exchanger and the temperature of 
blood at the inlet of the oxygenator 

Note 1 to entry The heat exchanger performance factor is calculated by the fol-
lowing formula: 

TiTi

TiTo
BW

BB
R




  

where,   R : heat exchanger performance factor 

 BTo : temperature of blood at the outlet of the oxygenator (°C) 

 BTi : temperature of blood at the inlet of the oxygenator (°C) 

 WTi : temperature of water at the inlet of the heat exchanger (°C) 

3.7 

integral arterial filter 

component that is intended to filter particles such as blood clots, debris, and gas emboli 
from the blood 

3.8 

filtration efficiency  

ability of the filter to remove particles from the simulated blood suspension test fluid, 
expressed as a percentage 

3.9 

integral part  

part that is connected to the oxygenator and cannot normally be separated by the user 

3.10 

operating variables  

settings of controls that affect the function of the device 

3.11 

platelet reduction 

percentage reduction of platelets contained in a circuit incorporating an oxygenator, as 
a function of time 

3.12 

plasma-free haemoglobin level 

concentration of plasma-free haemoglobin in a circuit incorporating an oxygenator, as a 
function of time 

3.13 

normalized index of hemolysis, NIH 
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grams of plasma-free hemoglobin released after pumping 100 L of blood 

Note 1 to entry The normalized index of hemolysis is calculated by the following 
formula: 

  Hb
100 100NIH g /100 L =Δ × × ×

100
Hct

f V
Q t


  

where, ΔfHb : increase of plasma free hemoglobin concentration (g/L) over 
the sampling time interval 

  V : circuit volume (L)  

  Q : flow rate (L/min) 

           Hct : hematocrit (%) 

  t : sampling time interval (min) 

3.14 

white blood cell reduction 

percentage reduction of white blood cells contained in a circuit incorporating an oxy-
genator, as a function of time 

3.15 

residual blood volume 

difference between the priming volume of the unit and the blood volume that can be 
extracted 

3.16 

blood analogue 

test solution which simulates blood viscosity between 2.0 × 10－3 Pa･s (2.0 cP) to 3.5 × 
10－3 Pa･s (3.5 cP) 

3.17 

predicate oxygenator 

similar oxygenator to the test oxygenator that has previously been approved and used 
for the same intended clinical use 

4  Requirements 

4.1  Biological characteristics 

4.1.1  Sterility and non-pyrogenicity 

  The blood pathway shall be sterile and non-pyrogenic. Compliance shall be verified 
in accordance with 5.2.1.  

4.1.2  Biocompatibility 

  All parts of the blood pathway shall be biocompatible with respect to their intended 
use. Compliance shall be verified in accordance with 5.2.2. 

4.2  Physical characteristics 
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4.2.1  Blood pathway integrity 

  When tested in accordance with 5.3.1, the blood pathway shall not leak.  

4.2.2  Heat exchanger fluid pathway integrity 

  When tested in accordance with 5.3.2, the heat exchanger fluid pathway shall not 
leak. 

4.2.3  Blood volumes 

  When tested in accordance with 5.3.3, the volume of the blood pathway shall be 
within the tolerances specified by the manufacturer (see 6.3).  

4.2.4  Connectors 

  Connectors for connection to the blood pathway shall, when tested in accordance 
with 5.3.4, allow a secure connection (see Figures A.1 to A.11 for examples of connect-
ors).  

  Connectors of a type that allows connection of tubes with an inner diameter of 4.8 
mm, 6.3 mm, 9.5 mm or 12.7 mm, or a type that complies with JIS T 3250, Figure 1, or 
a type that complies with ISO 80369-7, have been found satisfactory.  

  Connectors, gauges and reference steel fittings with dimensions corresponding to 
Annex A are considered as one way to comply with this requirement. 

  Performance testing of connectors shall be carried out in accordance with Clause 6 of 
ISO 80369-7. The reference steel fittings specified in Annex A can be used for this 
testing.  

  When tested in accordance with 5.3.4, the gas inlet connection to the gas pathway 
shall not separate (see Figures A.1 to A.11 for examples of connectors).  

  Connectors for the heat exchanger fluid pathway shall be capable of being connected 
using fast couplings.  

  Connectors corresponding to Figure 2 of JIS T 3250 can be used.  

4.3  Performance characteristics 

4.3.1  Oxygen and carbon dioxide transfer rates 

  When determined in accordance with 5.4.1, the oxygen and carbon dioxide transfer 
rates shall be within the range of values specified by the manufacturer (see 6.3).  

4.3.2  Heat exchanger performance factor 

  When determined in accordance with 5.4.2, the heat exchanger performance factors 
shall be within the range of values specified by the manufacturer (see 6.3).  

4.3.3  Integral arterial filtration efficiency 

  When tested in accordance with 5.4.5, filtration efficiency of any individual device 
shall be at least 80 %.  

4.3.4  Integral arterial filter flow rate capacity 
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