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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Vapour products are devices intended for human use, most of which contain electronic components
which vaporize a liquid to generate an aerosol carried by the air drawn through the device by the
user. The devices are designed either as a single piece or as modular, multiple component products, for
disposable, rechargeable and/or refillable use. In some cases, proprietary cartridges, pre-filled with
liquid, are replaced. Their use, often described as vaping, has grown substantially in recent years and
there are now regulations in place in a number of national and international jurisdictions requiring the
measurement of constituents of the aerosol produced by the devices.
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Vapour products — Routine analytical vaping machine —
Definitions and standard conditions

1 Scope

This document:

— (lefines the parameters and specifies the standard conditions for a vaping maching for vapour
roducts (as defined in 3.1);

pecifies technical requirements for the machine for routine analytical vaping;conforming with the
tandard conditions stated within Clause 4;

q
g
— Ioes not specify the vapour product, the vapour product operation op-the’liquid to be used;

oes not specify the means for aerosol trapping, subsequent sample preparation or{analyses of
¢omponents in the trapped aerosol.

2 Normative references

Therk are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO dnd IEC maintain terminological databases for use in standardization at the following gddresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.1
vapdur product
devige intended for-htman use, which normally contains electronic components that vaparize a liquid
to gejnerate an aerosol carried by the air drawn through the device by the user

Note [l to entry: This document covers products following the above definition. This includes produfts described
as elgctroniciiicotine delivery systems (ENDS), e-cigarettes, e-cigars, e-shisha, e-pipes and other related product
categories. These products could be designed either as single pieces or as modular, multiple compoient products
for disposable, rechargeable and/or refillable use. In some cases, proprietary cartridges, pre-fille with liquid,
are replaced:

3.2

puff activation

function necessary to start the aerosol generation process in the product under test, which should be
synchronized to the start of the puff duration

3.3
puff volume
volume drawn by the machine at the mouth end of the vapour product

© ISO 2018 - All rights reserved 1
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puff duration
interval of time, measured in seconds, during which the port of the machine is pneumatically connected
to the suction mechanism

3.5
puff period

time between the start of one puff and the start of the subsequent puff

3.6

puff number
number Ofpﬂ.lffo ayylicd to-the vapour-pt odtet

3.7
puff termin
termination|

3.8

puff profile
flow rate nj
graphically

3.9
clearing p
puff taken i

3.10
vapour pro
device for ¢
collection

3.11
aerosol str
aerosol whi

3.12

aerosol tra
device for d
specified an|

3.13
port
aperture of {

3.14
activation {

lation
of the connection of the vapour product to the suction mechanism

easured over the time span of the puff at the port of the machine, typically dep
hs a function of time

ff
mediately after the sample has been removed from the port of the machine

duct holder

onnecting the vapour product to the port oftthe machine during aerosol generatior

Pam
th leaves the mouth-end of the vapour product during aerosol generation

p
ollecting the aerosol frem vapour products which is necessary for the determinati

alytes

he suction iméchanism through which a puffis drawn and to which is attached an aeroso

ime

pre-heating

 tile

icted

and

bn of

trap

variable time period supported by the vaping machine and programmable by the operator according to
the requirements of the product under test

3.15

termination of aerosol generation
point at which an activated product under test ceases to produce detectable quantities of aerosol for
any reason (e.g. product failure, discharged battery, exhausted liquid reservoir)
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pressure drop
static pressure difference between the two ends of a pneumatic circuit when it is traversed by an air

flow

under steady conditions as described in ISO 7210

Note 1 to entry: Although the pressure drop of a device or a pneumatic circuit is defined for a specific set of
reference parameters to describe its physical properties, the device could be used for measurements under

condi

3.17

tions other than the reference parameters.

test atmosphere

atm

3.18
com
abilif

Note
the m

4

4.1

The s
with

4.2
The {

4.3
The s

4.4

Each
mach

4.5

The |
pres

cphprn towhich a Vapour prndnrf is pvpncpr‘] fhrmlghmlf the test

pensation
y to maintain constant puff volumes and puff profiles when the pressure dropat the p

1 to entry: In practice a change of the pressure drop is introduced by the conuection of the te
achine or the inclusion of an aerosol trap.

ptandard conditions

Puff volume

tandard puff volume shall be 55 ml # 0,6 ml determiited at the port of the vaping mach
a pressure drop device of 1 000 Pa * 50 Pa.

Puff duration

tandard puff duration shall be 3 s + 0,16}

Puff period

tandard puff period shall be'one puff starting every 30 s + 0,5 s.

Puff number

individual puff shall be counted and recorded until the collection process is tern
iine shall be capable of taking a predetermined number of puffs or allowing operator t

Puff profile

puff-profile shall be of approximate rectangular shape, measured at the port of the ma
sute drop device of 1 000 Pa £ 50 Pa. The volume V1 plus V3 of the increasing and decr

ort changes

st product to

ine in series

inated. The
Prmination.

chine with a
pasing parts

of th

be 18,3 ml/s + 1,8 ml/s (see Figure 1).
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Figure 1 — Puff profile (idealized)

5 Specifjcation of the suction source

5.1 Genefal

The maching shall conform with the standard conditiens (see 4.1 to 4.5).
5.2 Operating principle and puff profile

5.2.1 The|machine shall include a device to draw a fixed volume of air (puff) through the vdpour
product.

5.2.2 The|machine shall produce a rectangular shaped puff profile (see 4.5). A schematic diagram is
shown in Figure 1.

5.3 Reliapility and eenipensation

5.3.1 The|machine*shall contain devices to control the puff volume, the puff duration and th¢ puff
interval.

5.3.2 The machine shall possess the mechanical and electrical reliability necessary to meet the
standard conditions regarding these parameters (see 4.1 to 4.5) for prolonged periods of testing.

5.3.3 The machine shall be capable of sufficient compensation (see 3.18).

When the machine has initially been set to give a puff volume of 55 ml without a pressure drop device,
a reduction of no more than 3 ml shall be observed when the machine is tested with a pressure drop
device of 3 kPa.

5.3.4 The machine shall be capable of taking one or more clearing puffs (see 3.9) after the termination
of the aerosol generation and collection process as needed in regards to the requirements of analytical
methods to measure the aerosol components.

4 © ISO 2018 - All rights reserved
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5.3.5 Each port shall have its own puff counter.

5.4 Vapour product holder

The design of the holder is such that it shall connect the vapour product to the port of the machine in a
leak-free manner. It shall be impermeable to air and vapour product aerosol.

No specific orientation of the product during testing is specified within this method. Some products or
analytical methods will require a product orientation other than horizontal. This should be taken into
account in the machine design.

NOTH FoT cylindrical vapour products with a diameter between 4,5 and 9 mi, the cigarette nolfler described
in ISQ 3308 can be used without the polychloroprene washer.

5.5 | Aerosol traps

Wheh the machine is used for collecting aerosol, a trap shall be fitted between the suction source and
the groduct. The type of trap will depend on the purpose for which the aerosol is being cqllected. The
efficlency of aerosol collection by the trap shall be specified in the analytieal method.

5.6 | Puff activation

If the¢ aerosol generation process of the vapour product is started other than by drawing|the puff, an
additional activation mechanism shall be used that activdtes the product and is synchrohized to the
puff.[The activation shall not start later than 0,1 s after starting the puff, shall continue for the duration
of the puff, and shall not be stopped later than 0,1 s aftef’puff termination.

Somg¢ products will require a pre-heating time (activation time) for proper function. In this|case, follow
the yser instructions of the product and note this1in the reporting documents.

5.7 | Termination of aerosol generation and collection process

The machine shall be capable of terminating and/or interrupting the aerosol generation ard collection
process after a predefined number of puffs.

If theg test requires exhaustion of the liquid or full discharge of the battery, the termination of the aerosol
collertion process could beidone by the operator observing the process. Alternatively, the ftermination
of the aerosol collection(yocess could be done by an aerosol stream sensor located between|the product
and the aerosol trap.(Flie sensor shall be positioned as close as possible to the product. When the end-
point of aerosol geneyration is determined, the machine shall continue the started puff and then stop the
aerosol generation and collection process, subject to any requirement for one or more clearjing puffs.

NOTHE 1  Checking any indicator built into the vapour product is not an appropriate confirmatipn of aerosol
genetfation\‘The indicator could fail for several reasons while the product is still producing aerosol or it could
falselydndicate the production of aerosol.

NOTE 2  The observation of the aerosol generation process by the operator could be done in different ways.
One option is the direct visual observation by the operator, requiring that the vapour product holder is connected
via a transparent (e.g. glass) tube to the port of the machine. Another possibility is to monitor the weight loss
of the product or the weight gain of the traps used during the aerosol collection process. This will require the
development and validation of specific laboratory methods.

5.8 Test atmosphere

The test atmosphere shall be kept within the range 15 °C to 25 °C, and between 40 % RH and 70 % RH.
The variation in temperature and relative humidity of the test atmosphere during machine preparation
and testing shall be kept within the following limits:

— temperature: + 2 °C;
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