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European foreword

This document (prEN 17957:2023) has been prepared by Technical Committee CEN/TC 437 “Electronic
cigarettes and e-liquids”, the secretariat of which is held by AFNOR.

This document is currently submitted to the CEN Enquiry.
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Introduction

This document has been developed to define an additional vaping regime and to specify its conditions of
application. Also, EN ISO 20768 describes inhalation of aerosol by filling the mouth before inhaling
deeper into the lung, commonly called mouth to lung vaping.

This additional regime is aimed to be representative of an inhalation through an electronic cigarette into
the lung, commonly called direct to lung inhalation.

Due to the poor literature about puff topography of direct to lung vaping device users, this vaping regime
is based on physical lung properties and resting conditions. Puff volume is consistent with the tidal
volume (500 mL), the puff duration with a respiration rate of 12 breaths per minute (i.e. inhalation
duration of 2,5 s) leading to an average airflow rate estimated at 200 mL/s.

The methods exploring 25 devices, leading the technical characteristics used as criteria of application,
can be found in Soulet et al. (2021) [1].
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1 Scope

This document:

— Defines a vaping regime for products suitable for use for a specific user inhalation behaviour: the
direct to lung inhalation;

— Defines guidelines on when a direct to lung vaping regime should be used;

— Specifies technical requirements of the vaping device to be verified to use this regime;

— Specifies standard conditions and the profile of inhalation to be used for a direct to lung vaping
regime.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN ISO 20768, Vapour products - Routine analytical vaping machine - Definitions and standard conditions
(IS0 20768)
3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 20768 and the following apply.
ISO and IEC maintain terminology databases for use in standardization at the following addresses:

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

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

3.1

vaping device

product that vaporizes liquid to generate an inhalable aerosol carried by air drawn through the device by
the user

3.2
air-flow port
hole present on vaping device allowing the airflow through vaping device when user inhales

Note 1 to entry: Depending on the vaping device, the air-flow port can be adjustable.

3.3

pressure drop

static pressure difference between the vaping device air-flow port and the mouthpiece exits when it is
traversed by an airflow under steady conditions as described in EN ISO 20768

3.4

puff duration

interval of time, measured in seconds, during which the port of the machine is pneumatically connected
to the suction mechanism


https://www.iso.org/obp/ui
https://www.electropedia.org/
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3.5
puff period
time between the start of one puff and the start of the subsequent puff

[SOURCE: EN ISO 20768:2021, 3.5]

3.6
puff volume
volume drawn by the machine at the mouth end of the vapour product

[SOURCE: EN ISO 20768:2021, 3.3]

3.7

producer

manufacturer of any e-liquid-containing product, e-liquid component, e-liquid ingredient or related
packaging or accompanying documents (e.g. leaflet), supplied to a consumer, whereby the manufacturer,
by importing and/or putting its name, trademark or other distinguishing feature on the product presents
itself as the entity legally responsible for the item within the relevant jurisdiction

3.8
air-resistance

coefficient (Ra, in Pa%> min L-1) of the linear trend linking the square root of pressure drop generated by
a vaping device (AP, in Pa) to the airflow rate (Q, in L/min1), determined by the following relation:

Jap

Ra=——
Q

4 Direct- lung vaping regimen use condition
Direct-to-lung vaping regime shall be used with a device when the user product information from the
producer indicates it is suitable or reccommended for direct to lung usage.

Devices can be suitable for both direct to lung and mouth to lung vaping. In that case, the testing regime
(see EN ISO 20768) shall be applied alongside the regime specified here and operating parameters shall
be justified.

Air-flow ports shall be fully open when they are adjustable.

Direct to lung vaping regimen should be used if a device has at least a combination of an air-resistance
maximum of 6,6 Pa%5-min-L-1 and one of the following technical characteristics: power minimum of
23 W, an electrical resistance maximum 0,6 () based on the producer’s information.

Annex A provides some information related to the choice of these parameters.

NOTE Direct to lung vaping by consumers mostly uses high glycerol and low nicotine content e-liquids.
5 Reference conditions
5.1 Puff duration

The puff duration shall be 2,5 s + 0,1 s.
5.2 Puff volume

The puff volume shall be 500,0 mL + 6 mL.
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5.3 Puff period

The puff period shall be 60,0 s + 1,0 s.
5.4 Puff profile

The volume V1 plus V3 of the increasing and decreasing parts of the profile shall not exceed 10 % of the
total puff volume V1 + V2 + V3. The maximum flow rate shall be 200 mL/s + 20 mL/s (see Figure 1).

vi
220 —
200
180

Figure 1 — Puff profile (idealized)
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Annex A

(informative)

Determination of technical characteristics

The determination of technical characteristics is based on the scientific study reported in [1]. In this
study, 25 electronic cigarettes and atomizers were selected as a representative sample of the products
available in the marked and were tested. The electrical resistance, power range, inhalation behaviour and
air resistance determined are listed in Table A.1 (material and methods are described [1]). Commercial

names have been anonymized according to CEN rules.

Table A.1 — List of the 25 tested devices

Commercial . Power range | Inhalation Air resistance
Name Resistance () w) behaviour | (Pa%5/(L/min))
Device 1 1,8 91 N/A 31,8
Device 2 1,5 91 MTL 39,1
Device 3 1,8 7,6 N/A 25,6
Device 4 1,8 7,6 N/A 28,2
Device 5 1,6 8,5 N/A 15,5
Device 6 1,5 9,1 MTL 20,1
Device 7 1,8 5-14 N/A 27,2
Device 8 1,6 8-12 MTL 17,2
Device 9 1,8 10-14 MTL 13,0
Device 10 1,6 10-14 MTL 10,8
Device 11 1,5 8-20 MTL-DL 9,2
Device 12 1,5 14 MTL 10,4
Device 13 1,0 10-25 MTL-DL 10,6
Device 14 0,7 6-30 MTL 10,3
Device 15 0,7 15-23 MTL-DL 14,8
Device 16 0,5 30-100 DL 2,5
Device 17 0,5 20-35 DL 2,0
Device 18 0,4 40-60 DL 1,2
Device 19 0,4 15-60 DL 1,0
Device 20 0,4 60-70 DL 1,3
Device 21 0,2 40-70 DL 1,0
Device 22 0,2 80 DL 1,0
Device 23 0,15 50-160 DL 1,2
Device 24 0,5 15-60 DL 4,1
Device 25 0,15 40-90 DL 1,0




