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Tentative Title: Forensic Analysis—
Measurement Systems for Alcohol —
Part 1: Requirements and Test Methods
for Breath Alcohol Concentration

This document is a part of a series of documents:
Part 1 Breath
Part 2 Blood and urine



Purpose and justification of the proposal

e Thedrunkdriving at the wheel is hazardous for trafficaccidents, raising a major issue
around the world. The alcohol drinking in road traffic collisions, often resulting in
serious injury and death. As the alcohol concentrationrises, the greater the risk is.
Accordingly, the most of countries now have legislation which defines the maximum
level of alcohol he or she may have in the body while driving. To enforce this, the
Police in most countries rely on breath analysis for measuring alcohol at the scene.

e The screening test is performed by using portable devices at the scene — such as at
the scene of an accident after a collision or on the side of the road if pulled over as
well as on traffic violation or on suspicion. If the law allows, the suspect driver should
be subject to further investigation on his or her alcohol level.

e |f this screening test is positive, the driver is then generally arrested and taken for
breath analysis using an evidential instrument: this may be conductedin a Police
vehicle or at the Police Station—depending on the instrumentin use, as well as the
local laws and practice.

e Accuratetestingresultis largely depend on the testin%’ions and methods
/products to determine the presence of alcoholin the breath air.
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Purpose and justification of the proposal

 Thistype of devise/instruments generally provide quantitative evidence of the driver’s
actual body level, which would be used in any subsequentforensicscience processes,
includinginvestigation, judicial outcomesin the courts, and eventually carriage of
justice.

e Thevalueandreliability of alcohol measurement as the forensicevidenceis of such an
importance. Itis crucial that the test conditions and methodsdo not compromise the
testresult.

 Recent advances of technologies have accelerated expansion of their applicationto
measurement system for alcohol. However, they do not always exhibit expected
performance, dependingon the test methods and conditions.

 Thisstandardspecifies requirements and test methods under crime scene conditionsfor
measurement of alcohol concentrationin breath air, which can be adopted by the
manufacturers of breath analyzer and the users. Evidence of compliance with this
International Standard can assist users of the devices or instruments and provide
assurance to other stakeholdersin the Criminal Justice System by promoting confidence
in the forensicscience process based on alcohol measurement.

e Thisinternational standard will contribute to improving reliability of breath alcohol
measurement and promoting the diffusion of standardized technologiesin the growing
market.
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Gap Analysis of Standards

ISO/TC 158 Analysis of gases

ISO/TC 146 Air quality
ISO/TC 146/SC 2 Workplace atmospheres
1ISO17621 Workplace Atmospheres — Short Term Detector tube
Measurement Systems — Requirements and Test Methods

ISO/TC 193 - Natural gas

ISO/TC 210 Quality management and corresponding general aspects for medical
devices

ISO 13485 - Quality management for medical devices

ISO 13485:2016 - Medical devices - A practical guide

ISO/TC212 Clinical laboratory testing and in vitro diagnostic test systems



ISO/TC 158 Analysis of gases

e Scope:
Standardization in the field of analysis of gases, including:

terminology;

preparation of gas mixtures;
sampling;

transfer lines;

analytical methods including evaluation of characteristics of the
analysers.

Excluded:

e subjects falling within the scope of any other ISO technical

committee (e.g. ISO/TC 28,1SO/TC 146 and ISO/ TC 193)
unless specifically requested.



Tentative Title: Forensic Analysis
— Measurement Systems for Alcohol
—Part1 Requirements and Test Methods for Breath

Alcohol Concentration

Foreword

Introduction

1 Scope

2 Normative references

3 Terms and definitions

4 Requirements

5 Test conditions

6 Test methods

7 Uncertainty of measurement

8 Test evaluation and report

9 Marking

Annex A (normative) - Test sequence
Annex B (normative) - List of test instruments
Bibliography
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Portable Detection Systems for Alcohol

(Phurpa Dema Thungon, PD, et al. Biosensors Bioelectronics 2017; 97:83-99)
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4.1.2.1. AOx based electrochemical and electrical alcohol biosensors
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4.1.3. Other Enzymes Different type of sensors (2nd circle),
4.2. Microbial and cell based alcohol biosensors transducers (3rd circle) _ _
and widely investigated detection approaches (4th circle)
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Measuring Methods of Breath Alcohol

(Example 1)

_ The solid-state sensor technology “Taguchi” cells

Principle

Merits
Main Use

a metal oxide semiconductor based sensor: the Taguchi cell
operates by adsorption of gas molecules on the surface of a
semi-conductor. This transfers electrons due to the differing
energy levels of the gas molecules on the semi-conductor’s
surface.

small in size and ratherinexpensive to manufacture

sold mainly to the consumer market



Measuring Methods of Breath Alcohol
(Example 2)

_ Electrochemistry based on the fuel cell technology

Principle The sensor selectively determines the alcohol (ethanol) contentin
the breath sample. The sensor contains a diaphragm soaked in
electrolyte housing the measuring electrode and counter electrode.
The electrolyte and the electrode material have been chosen to
electrochemically oxidize the ethanol in the sample in the catalyst
layer of the measuring electrode.

This specific reaction at the electrode generatesa currentin the
device electronics.

Merits provides the sensor with significant long term stability, specifically
reactsonly
to alcohol.

Main Use in court as evidential breath testers



Measuring Methods of Breath Alcohol
(Example 3)

_ The nondispersive infrared (NDIR) method

Principle The NDIR sensors detect gases. A measurement cell is irradiated
with infrared light, which is collected on the opposite side by a
detector. Narrow bandpass filters (interference filters) are
mounted in front of the detector. Gases have characteristic
absorptionlines that make clear identification possible with the
help of absorption spectroscopy. The Lambert-Beer law applies,
which defines the correlation between a reduction in the beam
intensity and the concentration. Thelight intensity at the
detectoris reduced, the more alcohol is found in the chamber.

Merits provides the sensor with significant long term stability. The
sensor is highly sensitive to detect diluted alcohol.

Main Use An in-vehicle system can detect that the driver is under the
influence of alcohol



Japan Breath Alcohol Testing Consortium

Purpose

e The Consortium aims to improve the status of the
industry by improving the technology, quality,
and public awareness of alcohol breathalyzers

 The purpose of the Consortium s to contribute to
the elimination of societal problems rooted in the
abuse and overuse of alcohol by collaborating
with related organizations, associations, and
mutual cooperation among members.

e The Consortium is a non-profit organization

https://j-bac.org/en/about_en/



Japan Breath Alcohol Testing Consortium

Organizational Goals

e The Consortium conducts the following activities to achieve the purpose of the
preceding article:

e The spread of public awareness on the necessity and use of alcohol breathalyzers.

e Research and development to continuallyimprove the quality of technology
utilized for alcohol detection.

* Full transparency promoting the public awareness of the benefits of alcohol
breathalyzers and drunk driving legislation.

e Continual open communication and consultation with administrative agencies
related to alcohol breathalyzer technology.

 Promotionand raising of public awareness regarding alcohol breathalyzer road
traffic safety and alcohol substance abuse prevention.

* International exchange on alcohol breathalyzer technology and traffic safety policy

e Collaborationwith administrative bodies and organizations related to alcohol
health disorders.

e Other necessary activities to achieve the purpose of the Consortium.

https://j-bac.org/en/about_en/
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