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Annorauus. Lleap10 NpoBeACHHOTO UCCICI0BAHUS IBUIOCh H3YYCHUE 0COOCHHOCTEH 00~
Pa a’po301s HA Pa3NUYHBIX BUAAX JJICKTPOHHBIX cucTeM goctapku Hukoruna (QCHH) Ha nabo-
PaTOpPHOM TUHECWHOU KYPHUTCIBHON MAILTHHE A pa3paboTku TpeOOBaHUM Kak K CAaMUM YCTPOH-
CTBaM, TaK U K COACPIKAHUIO HUKOTHHA B a’dpo3sose xuakocten ams ICIAH. Ananus maHHbBIX
mo ¢OoOpy a’po30/isl HA Pa3aUYHBIX BUAax HUKOTHHCoxaep:kameh npoaykuuu (HCII) seusercs
AKTyaJdbHBIM M MO3BOJIUT B JAJbHECHIIEM pa3paboTarh pEKOMEHAAINHN U IPEII0KEHUS M0 yCTa-
HOBJICHHUIO TpeOOBaHUH 1O OE30MAaCHOCTH K TAKHUM YCTPOHCTBAM M COCTaBY MPOAYLUPYEMOTO
asposonsa. Tak kak npoussogutenn nozunuonnpyiotr ICH (e-curapeTsl) kak ycTponcTBa mo-
HUOKCHHOTO PUCKA Il 310POBBs, TO n3yueHue padorsl JCHAH asngercs akryanpHOH 3amaveii.
[Ipunun paboTel YCTPOUCTB HE CBA3AH C CKUTAHUEM Tabaka Kak IpH KypeHHuu curapet. B cta-
ThE MPEACTABICHBI PE3YJIbTATH aHATIN3A COACPIKAHM HUKOTHHA B TBEPAOKHUAKON (aze adpo30isl
yerpoiicte DCAH. PaccMoTpeHBl BOMPOCH OLICHKH COACPIKAHNS HUKOTHHA B a3P030JI¢ TBEPAO-
JKUAKOH (ha3bl HHHOBALIMOHHBIX HUKOTHHCOACPIKAIUX MPOAYKTOB TAKHX TOPTOBBIX MApOK, KaK
«LUXLITE», «Von Erl My» u «eGo AIO». B HacTosiee BpeMst HE BbIpabOTaH €AUHBIH TTOAX0]
k perymuposannto HCII u koHTpoII0 coxepikaHus TOKCHYHBIX BELIECTB B a3p0o30JIe, YTO MPH-
BOAMT K UCIOJB30BAHUIO PA3TUYHBEIX PEKUMOB cHopa a’po30is Ha n1abOpPaTOPHBIX KYPUTEIb-
HBIX MamuHaxX. B crarbe mpeacTaBiacHs mapamMeTpsl cOopa adpo30is, TaK KaKk HE CYLIECTBYET
HOPMAaTUBHO-PETVISATHBHBIX MEP MO KOHTPOII OC30MacHOCTH AICKTPOHHBIX CHCTEM AOCTABKH
HuKoTHHA. [{ns ompeaencHus coxeprkaHus HHUKOTHHA B a’dposoie JDCHH pexomenayercs uc-
nosb3oBarb Metox ISO 20768, rak kak npu ucnonszosanuu [SO 207683ken ctabunpHas padora
yerpotricts QCJIH cHmkaetcs. YCTaHOBNICHO, YTO Pa3aWYHBIC YCTPOHCTBA MPOAYLUPYIOT pas-
JHUYHOEC KOJWYECTBO HUKOTHHA MO pexxumy cbopa aspozons ISO 20768:2018. Ha coxepxanue
HUKOTHHA B TBepAOKUAKOH (asze arposons ICIAH okazpiBacT BIMAHUE TPOAOIKUTEIBHOCTD 3a-
TSKKH, & COACP’KAHNE HUKOTHHA B a’3posoie Teepaoxkuakou ¢assr ICAH 3aBucuT oT MHANBHU-
AyalbHBIX 0COOCHHOCTEH PaboThl YCTPOUCTB.

KumroueBbie ciioBa: snekTpoHHBIE crcTeMbl foctaBki HUKOTHHA (DC/IH), TBepnoxkua-
Kast (paza, a’3po30ib, xkugkoctu st DCAH (e-xuakocTH), HUKOTHH, COOp a3p030J1si, yCTPOii-
cTBa i napeHusi, BO3, nHHOBAaLIMOHHAsI MPOAYKLIMSI, CUTapeThI
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Annotation. The aim of the research is to study the features of acrosol mixture on various types
of electronic nicotine delivery systems (ENDS) on a laboratory linear smoking machine to develop
requirements both for the devices themselves and for the nicotine content in aerosol of liquids for
ENDS. The analysis of data on aerosol collection on various types of nicotine-containing products
(NCP) is relevant and in the future will allow to develop recommendations and proposals for es-
tablishing safety requirements for such devices and the composition of the acrosol produced. Since
manufacturers position ENDS (e-cigarettes) as low-risk for health devices, the study of ENDS is an
urgent task. The principle of operation of the devices is not associated with the combustion of tobacco
as when smoking cigarettes. The article presents the results of the analysis of the nicotine content in
the solid-liquid phase of the acrosol of ENDS devices. The issues of assessing the content of nicotine
in the aerosol of the solid-liquid phase of innovative nicotine-containing products of such brands as
«LUXLITE», «Von Erl My» and «eGo AIO» have been considered. Currently, a unified approach
to the regulation of NCP and control of the content of toxic substances in the acrosol has not been
developed, which leads to the use of various modes of aerosol collection on laboratory smoking ma-
chines. The article presents the acrosol collection parameters, since there are no regulatory measures
to control the safety of electronic nicotine delivery systems. To determine the nicotine content in
ENDS aerosol, it is recommended to use the ISO 20768 method, since when using ISO 20768exp, the
stable operation of ENDS devices decreases. It has been found that different devices produce different
amounts of nicotine according to the ISO 20768: 2018 acrosol collection regime. The nicotine content
in the solid-liquid phase of the ENDS aerosol is influenced by the duration of the puffi and the nico-
tine content in the aerosol of the ENDS solid-liquid phase depends on the individual characteristics
of the device operation.

Keywords: clectronic nicotine delivery systems (ENDS), solid-liquid phase, acrosol, liquids for
ENDS (e-liquids), nicotine, acrosol collection, vaping devices, WHO, innovative products, cigarettes
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Hcnonb3oBaHue 3JIEKTPOHHBIX  CH- IIpousBonurenu peKJIamMUPYIOT 3Ty

CTE€M JOCTAaBKM HUKOTHHA 3a TOCJIEIHHE
HECKOJIBKO JIET PacTeT B reOMETPHUYECKON
NPOrpecCUur, 4YTO BBI3BIBAET 03a004eH-
HOCTh MEAUKOB BO BCeM mupe. B cocrtas
skuakocredt ana DC/H BxoasaT, kak mpa-
BUJIO, HHMKOTHH, apOMaTH3aTOpbI, MpoO-
NUJEHTJINKOAb W TJIULEpPUH. YPOBEHb
TOKCHUYHOCTH BELIECTB, MOCTYMAIOIINX B
OpraHu3M 4YeJIOBeKa MpPU KYyPEeHUH, 3HAYH-
TEJIbHO HUKE TeX, KOTOopble 00pasyroTcs
npu KypeHuu tabaxa [4; 5].

WHHOBALIMOHHYIO TpPOAYKLHUIO Kak Cpen-
CTBO IJIsl OTKa3a OT KypEHMs CHUTraper.
B OonbmnHCTBE CciydaeB uH(pOpMaLHs
0 XMMHYECKOM COCTaB€ €-KUAKOCTEH OT-
CyTCTBYeT, onHako B Pemenun VI ceccun
KondepeHnunn cTopoH paMOYHON KOH-
BeHuuu BO3 mnpeanoxeHo paccMoTpeThb
BOIIPOC O 3alpeTe WU pPeryJupoBaHUU
OCIH. Ocobo oTmeueHo, 4YTO pekjIama
OCIH nomxkHa OBITH 3ampelieHa U 4TO
HEOOXOOUMO TpOBENEHUE aJIbHEHIINX
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UCCJIEIOBAHUN TI0 YCTAHOBJICHHIO IOTEH-
uuanpHoro Bpena DC/AH [6].

Adpo30Jb, 00pa3yroLIUics Mpu MOTpe-
onenun OCIH, comepXUT BpenHblE s
OpraHM3Ma YeJIOBeKa BEIeCTBAa, TAKHE KaK:
HUKOTHH, OeH3011, 3,4-0eH3nupeH, GopMalib-
Oeruj, auetaibaerun, akponeuH u np. HMc-
CJIEIOBAHUS PA3JIMYHBIX JTa0OpaTOpHil MOM-
tBepkaatoT 310 [7—-10]. CocTaB e-KuaKOCTH
MOXKET COHEpXkKaTh Pa3JTMIHOE KOJIHYECTBO
HUKOTHHA, TJIULEPUHA, MPOMUICHIIIHKOJIS,

Jst uneHTU(UKALIUN PA3THIHBIX KOM-
MOHEHTOB a’pPO30JIs, MPEXKIe BCero, Heoo-
XOAMMO €ro MOJIYYUTh U cOOpaTh METOIOM,
ocHoBaHHbIM Ha MeTome CORESTA CRM
N 81 [17-18]. Hns cbopa asposoinst ObLi
pa3paboTaH MeXIyHAPOOHBIH CTaHIAPT
ISO 20768:2018 [1; 2; 3; 16; 22].

B Ttabmuue 1 mpencraBieHbl mapame-
Tpbl cbopa asposonst DCIAH mo pexumy
ISO 20768.

Texuuueckue TpeboBaHHUS IJIsl Ja-

apomMaTu3aTopoB U kpacutenei [11-15]. OOpaTOpHOM  KYpPUTENbHOW  MAIIWHBI,
Tabnuya 1
IMapameTpsi cOopa a3po3ois no pexumy ISO 20768
Table 1
Aerosol gas phase collection modes according to ISO 20768 mode

JMHUTEIBbHOCTD 3aTSKKH, CEK. 3+£0.1

OO0BeM 3aTSHKKH, MIT 55+0,3

HHTepBan Mexay 3aTsHKKaAMH, CEK. 30£0,5

napamMeTpbl U CTAHJAPTHBIC YCJIOBHS COO-
pa aspozouns onpeneseHsl B ISO 20768.
ITpu mpoBeneHny UCCIenoBaHMA 115 COO-
pa aspozoss no ISO 20768:2018 [19] ucnone-
3o0Banu 1Ba pexnma: 1SO 20768:2018 (ISO)
u ISO 20768:2018 — skcnepUMeHTaJbHbIN
(ISO,_ ), XOTOpbIE Pa3IUYAOTCS MEXKIY CO-
00l MPONOIKUTENIBHOCTBIO 3aTSKKH. Peskn-
MbI cOOpa a3p030I1s MPUBENEHBI B TAOIHIE 2.
W3 naHHbIX, IpUBEIECHHBIX B TAOIHIIE 2,
BUIHO, YTO yCJIOBUsI cOOpa aspo30Iist OTIIH-
YAFOTCS TIO JUTUTEJIBHOCTH 3aTSIKKH.

KYPUTENbHONW MAallWHE JIMHEWHOro THIA
komranuu «Cepyiun» (AHIIUS) Mapku
«SM450» npu creayoux napaMeTpax:

— Temnepatypa, °C —22 +2;

— OTHOCHUTEJIbHASI BJIAYKHOCTb BO3AYXa,
% —60+5.

Marepuanom nans HMCCIEOOBaHUSA I10-
cayxunu OC/IH cnenyromux TUNOB:

— OIHOpa30BbIE  €-CUrapeThl  Map-
ku «LUXLITE» co BKyCcOM €-KHUIOKOCTH
«American Blend Light» (puc. 1),

— co cMeHHbIM kapTpumkeMm «Von Erl

Coop TBepmoxkmunkoii ¢asel  aspo-  My» (puc. 2) U e-KUAKOCTb CO BKycoM «Raw
3oms [20; 21] obpasuoB mnposommiu Ha  Tobacco Classicy;
Tabnuya 2
Yeaorus c0opa a3po30.1s
Table 2
Aerosol collection conditions
Iapamerpei ISO 20768:2018 IS0, 20768:2018
JMUTEABHOCTD 3aTSKKH, CCK 3+0,1 4+0,1
OO0BeM 3aTHKKH, MIT 55+£0.3 55+0,3
HHTepBan Mexay 3aTAKKAMHU, CEK 30+£0,5 30+0,5
ITpoduns 3aTsoxku KBaApar KBagpar
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Puc. 1. Oonopasosgvie SC/[H « LUXLITE»

Fig. 1. Disposable « LUXLITE» ENDS

Mopr USB

AKKYMYIATOPHBIN
6nok [poapayHoe 0KkHO
KOHTPONS YPOBHSA

XKUBKOCTH

Puc. 2. Oowuii euo DCI{H co cmennvim xapmpuoddcem «Von Erl My»
Fig. 2. General view of ENDS with «Von Erl My» replaceable cartridge

— C nepesanpabisieMoil eMKOCThIO (Oa-
KOM (00BeM 2 min)) Toprosoii mapku «€Go
AlIO» (puc. 3), B KOTOpBII 3ampaBJisiiau
€-)KUAKOCTb C TAOaYHBIM BKYCOM.

B tabnunue 3 mpencraBieHbl HAUMEHO-
BaHus e-xunkocreit a1 ICIH u ux Bkyco-
apOMaTHYECKHE XapaKTEePUCTUKH.

Ha kaxaom ycCTpoOWCTBE NPOBOAWII-
Csl MCHYEPIBIBAIOINNN cOOp a’po30disi, TO

MyHguryk

KHorka
aKTuBaLmm

€CTb JI0 TIOJIHOTO UCTIAPEHUsI BCEro o0bema
xkunkoctu. IlpenBapurtenbHble HUCCIENO-
BaHUS MMOKA3aJIM, YTO MMPU PEKUMaAX, yKa-
3aHHBIX B TadOnuue 1, cOop arposons ajs
OCIH «LUXLITE» moxer ObITh mpous-
BeneH 3a 250-300 3atskek, mist «Von Erl
My» — 3a 300-350 3arskex, a aiss 9CIH
«eGO AIO» ot 160 no 200 3arskek. B 3a-
BUCUMOCTU OT KOHCTPYKLHH YyCTPOWCTBA

[lopt USB

Okouiko 6aka

KonbLo perynnposky noToka Boagyxa

Puc. 3. Obwuii suo DCJ[H ¢ nepeszanpagniemoii emxocmoio (baxom) mopeosoti mapku «eGo A1O»
Fig. 3. General view of ESDS with a refillable container (tank) of «eGo AIO» trademark
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Tabnuya 3
Xapakrepucruka ;kuarkocreii st ICAH 1 Ko/m4uecTBO HCHOIB3YeMbIX YCTPOHCTB
Table 3
Characteristics of ENDS fluids and number of devices used
Ban kmpcocrn KOHH‘I‘ECTBO 1upp HaumenoBanue Bryc
st CTH YCTPOMCTB 00p. y
Hecmensgemprii kapTpuax 4 Cl1 American Blend Full Taba4uHbIN
Onnopazossix ICIH «LUXLITE» 4 C2 American Blend Light TabaUHBIN
Kaprpumxu aas yCTpoucTB 8 E Raw Tobacco xmaccuk Taba4uHbIN
«Von Erl My»
E-xuaxocts niia «eGo AIO» 14 F Tobacco Taba4uHbIN

LUKJ cOOpa a3po30JIsi COCTABJIAI MO COPOK
(40) nmm nareaecar (50) 3aTskeK, KOTOPBIN
ObLT ompenesieH kak «Onok cbopa a’sposo-
s [18; 22].

B nmansOM mccnenoBaHuuM ISl orpene-
JeHUs CTa0MIBHOCTH pabOTBl YCTPOHUCTB
OCIH «Von Erl My» u ¢ nepesarnpasiisi-
emoit emkocTei0 «eGo AIO» B aspozorne,
COOpaHHOM OT NEPBOM 3ampaBKU MO METO-
ny ISO 20768:2018 u ot 4erBepTOi mepe-
3ampaBKU SKMIKOCTBIO Mo Mmeroay [ISO
20768:20183kcn., onpenensiu COOep:KaHue
HUKOTMHA B asposone. s onpeneneHus
cTabMJIBHOCTH PAa0OTBI YCTPOWCTB U CO-
Jep KaHWsl HUKOTHHA B a3p030J1€ OHOPa30-
BbIx ycrpoiicts JCHH «LUXLITE» wuc-
nosib3zoBaiu Metoasl ISO 20768:2018 u ISO
20768:20183xkcr.

IIpn cOope as’po30is HUCHONB3OBAJICS
KBaJIpaTHbIA NMpoduib 3aTsKKH (Tabm.  2).
MHOro4HCIeHHBIMU UCCIIEIOBAHUAMHU
OBUIO YCTaHOBJIEHO, YTO Npu cOope aspo-
30J151 C WCIOJNBb30BAHUEM INPO(UIS 3aTsIK-
KM B BHJIE€ KOJIOKOJIA, TIOTOK BO3Ayxa Oyzaer
HEZOCTAaTOYHBIM JIJIs1 cOopa a3po30iisi B Ha-
yane U B KOHLE 3aTspkek. IIpu mucnonw3o-
BaHUU NPOQUIIS 3aTSKKU B BHJE KBaapara
MOTOK BO3/yXa MOCTOSIHHBIN U o0ecreunBa-
€T MaKCHUMaJIbHbIH cOOp 0Opa3oBaBILIETOCS
aspo3ons. Eciau mpomosKUTEeNbHOCTh UJIH
YHUCIIO 3aTSDKEK Y BEJINYMBAETCS, TO BO3pac-

TaeT U KOJIMYECTBO T€HEPUPYEMOro a3p0o30J1s
[18; 22; 23].

BBuny Ttoro, uro eMmkocth ¢uibTpa
U3 CTEKJIOBOJIOKHA @44 MM COCTaBJsA€T
0k00 850 Mr aspo30s, a TaKKe UCXOAs
u3 paziauuHoit criocodnoctu IC/H rene-
pUpOBaTh a’p0o30Jb, TO IJIsI BCEX BUIOB
YCTPOUCTB OBbUIM NPOBEAEHBI INpEABaApH-
TEJIbHbIE MCIBITAHUS [JI5 YCTAHOBJICHHS
IOMYyCTUMOr0 4YHCNA 3aTsDKEK Mpu cOope
asposonst Ha oauH ¢uusrp. OnpeneneHo,
yto st DCH mapox « LUXLITE» u «Von
Erl My» Ha onus Quasrp MoxeT ObITh CO-
OpaH asposonb ot nAruaecatu (50) 3ars-
xek, a gt «eGO AIO» — copok (40) 3a-
Tsikek [18; 22].

Hukorun B aspozone DCAH ompene-
JATM METOAOM, OCHOBAHHOM Ha MeETO.e
CORESTA Ne 84 [24]. IIpunuun merona
3aKJIOYAETCS B W3BJIEUEHUH HUKOTHHA W3
TBEPIOKUAKOH (pa3pl a3po30Iisi IKCTPareH-
TOM M €ro KOJWYECTBEHHOM OIpeNeeHun
ra3zoxpomarorpauueckuM MeTOAOM C Ijia-
MEHHO-MOHM3AIIOHHBIM I€TEKTOPOM.

Jlns onipeneneHnss HUKOTHHA B TBEPAO-
xuakon ¢asze aspozonss DC/AH na ananus
nepenaBauch GUIBTPHI IEPBOTO, CPEAHETO
U TIocyieiHero OJI0Ka 3aTsDKeK.

Ha npmarpamme (puc. 4) otoOpakeHO
cofiepKaHNe HUKOTHHA B a’po30Jie OIHO-
pazoBeix DCIAH «LUXLITE» mpu cbope
aspozonss o meromam ISO 20768:2018 u
[SOskcn. B mepBbIX, CpemHUX U MOCHEA-
HUX OJIOKax 3aTsbkeKk C ABYMsSI BHJAMHU
e-KuIKoCTH (Tad. 3).
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ConeprxaHue HUKOTHHA B a3po3oiie onHopa3zoBbix DCJIH
«LUXLITE» mnpwu cbope aspososst metogamu ISO 20768:2018
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Puc. 4. Cooepacanue Huxomuna 6 asposone oonopasoswvix ICIH « LUXLITE» npu c6ope asposons
no memooam ISO 20768:2018 u ISOaxen

Fig. 4. Nicotine content in aerosol of disposable « LUXLITE» ENDS when collecting aerosol according
to ISO 20768:2018 and ISOexp methods

U3 naHHBIX, TpUBEICHHBIX HA Ua-
rpamme (puc. 4), BUIHO, YTO MPU PEKUME
cbopa asposzons ISO 20768 ycrpoiicTBa
OCIH «LUXLITE» nponyuupoBaiu HU-
KOTHH B a3p030JIb CTAOMJIBHO BO BCEX aHa-
au3upyembIx Osokax 3atskek. COop aspo-
30JI Ha TIEPBOM LIMKJIE C UCTIOJIb30BAHUEM
OCIH «LUXLITE» npomen 3a 6 6;10Kk0B
3aTsIKEK.

IIpu sxkcIepuMeHTaIbHOM peknMe cOo-
pa asposons ISO 20768skcen. ncuepneiBaro-
muit coop aspozons HCII Obin okoHueH 3a
5 6nokos [18; 22]. [lepBbie yeThIpe yCTPOU-
CTBa B NEpPBOM OJIOKe 3aTsiKeK padoranu
MHTEHCHBHEE OCTAJIbHBIX. B cpenHem Omoke
7IBA U3 YETBIPEX YCTPOMCTB NMOKA3aIl OUeHb
HU3KUI BBIXOJ HUKOTUHA. B utore 3t asa
yCTpOICTBa Npu cOOpe ad3pO30J1st Ha MOCIE-
HeM OJIOKe 3aTsKEK Cropeid U MepecTau
PONYLIUPOBATh a’p030Jib, a COIEpIKAHHE
HUKOTHHA ObLIO PaBHO HYJIIO.

ITo cpaBreHuro ¢ pexumom ISO 20768
cozepKaHue HUKOTHHA TPU MHTEHCHBHOM
peskume cOopa aspozouns Beime Ha 10%, uTo
MOXXHO OOBSCHUTBH yBEIHMYEHHUEM MPONOJI-
JKUTEJBHOCTH 3aTSKKH 710 YETBIPEX CEKYHI,

Yerpoiictea OCAH «LUXLITE» co
BkycoM « American Blend Light» (C2) B iep-
BOM OJIOKE 3aTSXKEK IOKa3alll PaBHOMEp-
Hyto pabory. K Tperbemy Onoky comepka-
HHE HUKOTHHA 3HAYUTENIBHO Y MEHBIIUJIOCH,
a J1Ba yCTPONCTBA BBILILJIN U3 CTPOSL.

IIpu ncnonbp30BaHUM HKCIIEPUMEHTAIIb-
HOT'O peXMMa He YCTAHOBJIEHO CTaOMJIBHOE
POy IUPOBAHUE a3PO30JIs YCTPOHCTBAMH,
MO3TOMY 3TOT PEXHM HE PEKOMEHIyeTCs
1u1st cOopa a’po30I1s U aJbHENIIero ornpe-
JENIeHUs] COOEpPIKaHUSI €ro KOMIIOHEHTOB.
Jnst onpeneneHus ComepKaHUs HHUKOTH-
Ha pPeKOMeHIyeTcs MeToxn cbopa aspo3ois
ISO 20768.

Ha pucynke 5 npencrasineHa nuarpam-
Ma, OTpakawolas COAep’KaHWe HUKOTHHA
B asposoiie TBepaokuakoi ¢assl «Von Erl
My» (yctpoiictBa 1-8) B mepBoM, cpenHem
U rocyienHeM OJIOKax 3aTspKeK Mmpu coope
asposons no merony ISO.

HcuepnbiBatomuii cOop aspos3ons B
nepsoMm nukie Ha DCIAH «Von Erl My»
npomen 3a 6 OJOKOB 3aTsKeK. AHaJIU3U-
pysl pe3yJbTaThl, MPUBEICHHbIE HA PUCY H-
K€ 5, clefyeT OTMETHTb, UYTO B IEPBOM
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Conepsxanue HukotuHa B asposone DCAH «Von Erl My»
(ycrpoiicrBa E1-E8) no 60kam 3atsizkek mpu cOope a’spo30ist o
metony 1SO
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Puc. 5. Cooeporcanue Huxomuna @ meepoosxrcuoxoii ¢paze aspozona SCHH «Von Erl My»
(vempoticmea E1-E8) 6 nepsom, cpeonem u nocieonem OJI0OKax 3amsidicek npu cbope asposos
no memooy 1SO 20768

Fig. 5. Nicotine content in the solid-liquid phase of ENDS «Von Erl My» aerosol
(E1-ES8 devices) in the first, middle and last puff blocks when collecting aerosol according
to the ISO 20768 method

U cpegHeM OJioKax 3aTsKEK B a’pO030Je
ycrporicts E1 u E2 conep:kanue HUKOTHHA
OBLIIO MPUMEPHO PABHBIM, & B a3PO30JI€ TO-
ciaenHero OJIOKa 3aTsIKEK ero CoAep KaHue
YMEHBIIHUJIOCH.

N3 BoceMmu yctpoticts DCIH npu pe-
xume ISO 20768 nsa ycrpoiictsa E4 u E7
MOKa3aJiu HEeCTAOMIIBHOE MPONy IUPOBAHUE
a’pPO30JIsi, UTO OTPA3UJIOCh HAa COAEpKAHUE
HUKOTHHA B a3po3osie (puc. 5). OcrayibHbe
ycTpoiicTBa paboTaiu cTadMIBHO U comep-
JKaHUE HHUKOTHHA B a’3pO30Jie TOCJETHEro
Onoka 3aTsikek cHU3MJoCh Ha 70—80% 1o
CPaBHEHHIO C IMEPBBIM OJIOKOM 3aTSIIKEK.

ConeprkaHrie HUKOTHHA B TBEPAOKHUI-
kot (paze arposonst DCHAH «Von Erl My»
(ycrpoiicrsa E1-E8), coOpannom no meTony
ISO 20768, cocraBnser:

— B mepBoM Onoke ot 0,009 no 0,0904
MI/3aTSIKKa,

— B cpenem Onoke ot 0,0388 no 0,0936
MI/3aTSIKKa,

— B mocnieaHeM osioke ot 0,006 1o 0,0736
MT/3aTSIKKA.

Ha pucyHke 6 npencrasieHbl 1Uarpam-
MBI 10 COAEPKaHUI0 HUKOTHHA B a3p030Jie
tBepaoxunkoit ¢pazel DCAH «Von Erl My»
(ycTpoiicTBa 9—14) o 6yokam 3aTsKEK MPU
cbope aspozoist o metony 1SOsker.

COop aspo30Jis1 B MEPBOM LIMKJIE C HC-
nosib3osanneM DCJ/IH «Von Erl My» 3akon-
yuics 3a 8 OnokoB 3atspkek. Kak BupHO 13
auarpamMMmel, pu cOope as3po3osi Mo JKC-
MEPUMEHTAJIBHOMY METOAY COAEpKaHHEe
HUKOTHHA B TIEPBOM U CpeHeM OJIoKaxX BO3-
pocio Ha 25% 1o CpaBHEHUIO C PEKHUMOM
npoky pusanus o merony 1SO 20768:2018.
K nocnennemy Onoky 3aTskek yCTpOHCTBA
MPAKTUYECKH TMEpPecTajii TI'eHePUPOBATH
a’po30JIb U COAEpKAaHWE HUKOTHHA PE3KO
CHU3MJIOCh. C y4eTOM BBIIIEU3JIOKEHHBIX
pEe3yJIbTaTOB OMNpEAeNeHUsl HUCCIeNOBaHUMN
MO>KHO CHI€JIaTh BBIBOA O TOM, YTO YCTPOM-
ctBa DCHH «Von Erl My» nokazanu cebs
KaK HE COBCEM HajaexHble. NHTEHCUBHBIN
pexum ISO 207683kcn. He MOAXOOUT IJIst
cOopa a’po30is U MOCIEAYIOWETO OInpere-
JICHUS] HUKOTHHA.

New Technologies (Majkop) / HoBbie TexHonorm

2021; 17 (1): 33-45




TexHonorus NPoAoBOJIbCTBEHHbIX MPOAYKTOB
Technology f Food Production

Conep:xanne HuKOTHHA B a3po3zoie DC/IH «Von Erl My» (ycrpoiicTsa
E9-E14) no 6mokam 3atskek mpu cOope adpo30iist 10 METONY
ISOskcem.
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Puc. 6. Cooeporcanite Huxomuna 8 mgepooxcuoroti ¢paze asposzona SCIH «Von Erl My»
(vempoticmea E9—F14) no b6aoxam samsoicex npu coope asposzois no memooy ISOaxen.

Fig. 6. Nicotine content in the solid-liquid phase of ENDS «Von Erl My» aerosol
(E9—FE14 devices) by puff blocks when collecting aerosol according to the ISOexp.

Conep>xaHne HHMKOTMHA B a’po30-
ne DCIAH Toprosoii mapku «Von Erl My»
(ycrpoiicrBa E9-E14), cobpanHoM 1o meTo-
ay ISO 207683kcm, cocTaBsier:

— B miepBoM Osioke ot 0,0792 no 0,1036
MI/3aTSIIKKA,

— B cpenHem Osoke ot 0,1092 no 0,1452
MI/3aTSIIKKA,

— B nochenHeM Onoke ot 0,0096 mo
0,0344 mr/3atsiKkka.

Ha pucynke 7 npencrasieHa nuarpam-
Ma, OTpakarolas Cofep’KaHue HUKOTHHA B
TBEPHOKUAKON (haze a’po3oiisi, cCoOpaHHOM
Ha DC/IH «eGo AIO» (ycrpotictBa F1-F8),
B TIEPBOM LIHMKJIE cOOpa a3po30JIsi M0 PexKu-
my ISO 20768.

COop aspo30Jisi B NIEPBOM LIUKJIE C UC-
nonb3oBanneM JDCIH «eGo AIO» 3akon-
yuics 3a 3 Omoka 3atskek. U3 nuarpaMmsl,
MIPENCTABJICHHON HA PUCYHKE 7, BUHO, YTO
KOJINYECTBO HUKOTHHA B a’3p030Ji€ CHUIKA-
eTcst ot OJ0Ka K Oyoky. UeTBepToe ycTpoii-
CTBO B IEPBOM U BTOPOM OJiOKax paboTasio
MHTEHCHUBHEE BCEX, HO K TPETbeMy OJIOKY
YCTPOMCTBO MPOAYLHPOBAJIO CAMOE HU3KOE

copepkaHue HUKOTHHA. OCTajibHbIE CEMb
yCTPONCTB paboTanu HepaBHOMEpHO. B mo-
cnenHeM OJIOKe yCTpOMCTBa MpOAyIUpOBa-
JIU HUKOTHH B HANMEHBIIEM KOJTUYECTBE.

Conep>xaHue HUKOTHMHA B a’3po30Je
OCIH «eGo AIO» (ycrpoiicTsa F1-F8), co-
opannom o metony ISO 20768, cocrasisieT:

— B niepsoM Ousioke ot 0,1725 mo 0,2635
MI/3aTSIKKa,

— B cpenneM Ogoke ot 0,082 mo 0,233
MI/3aTSIKKa,

— B nochegHeMm Onoke ot 0,0085 mo
0,0735 mr/3atsiKka.

Ha pucynke 8 npuseneHa auarpamma,
OTpakarolas copep kaHue HUKOTHHA B a3-
posoise, cobpannom Ha DC/IH «eGo AIO»
(ycrpoiicrBa FO-F14), B uerBepTOoM LMKIIE
cbopa asposzossi o pexxumy [SO 207683kcr.

COop a»po307s1 B 4ETBEPTOM LIUKJE C
ucnonbzoBanneM DCHH «eGo AIO» Obin
OKOHYEH 3a 3 Oyioka 3aTskeK. AHaju3 pe-
3yJIbTATOB, MPHUBENCHHBIX HA PUCYHKE 8,
MOKa3aJj, 4YTO MPU YETBEPTOU Iepe3amnpas-
ke (umkie) ycrpoiicts xunkocteio F1 mo
pesxxumy ISOskcnm paborano Bcero nBa
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ConepskaHue HUKOTHUHA B a3po3odie, codpanHoM Ha DC/IH «eGo
AlO» (ycrpotictBa F1-F8), B nepsom 1ukie cbopa asposons ¢
sxunkocteio st DCIIH Tobacco mo pexumy ISO20768

0,3
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Puc. 7. Cooepoicanie HUKOMUHA 8 MePOONICUOKOT haze asposzons, cobpannom na IC/H «eGo AIO»
(vempoticmea FI-F8), 6 nepsom yuiie coopa asposois ¢ sxcuoxocmuio 0aa ICIH Tobacco
nopexcumy ISO 20768

Fig. 7. 'Nicotine content in the solid-liquid phase of the aerosol collected on «eGo AIO» ENDS
(device numbers of FI-F8) in the first cyvcle of aerosol collection with liquid for ENDS Tobacco
according to ISO 20768

yCTpoicTBa U3 ecTy, a uetbipe DC/IH BbI-
paboranu cBoil pecypc. Pabora ycrpoiicTs
HectabunbHa. CaMu yCTpOHCTBA HTON MapKu
MOKa3aJIM HEHAJIe)KHOCTh B SKCILITyaTalluu.

YCTaHOBJIEHO, YTO HKCIEPUMEHTAJIbHBIT
pesxuMm ISO 20768 He mopxoaut anst coopa
a’po30J11 U TOCTENYIOIIEro ONpeneeHus
coziepkaHusl KOMIIOHEHTOB B a3p030JI€.

KonnyectBO HHMKOTMHA B a’po30Je
OCHAH «eGo AIO» (ycrpoiicrBa FO-F14),
cobpanHoM mno wmerony ISO 207683xkcm,
COCTaBJISIET:

— B nepBoM Osoke ot 0,009 no 0,2125
MI/3aTSIKKA,

— B cpenneM Onoke ot 0,007 mo 0,1765
MI/3aTSIKKA,

— B ocieaHeM oj0ke ot 0,008 1o 0,1295
MI/3aTsKKA.

I[Io pesynapTataM mPOBEOEHHBIX UC-
CJIEIOBAaHUHM MOXKHO ClieNaTh CJENyIOLIe
BBIBOJIBI

— JUIA ONpenesieHus COAep)KaHus HU-
koTHHa B asposoje DCAH pexomenayer-
Csl TIPOBOAUTH COOp a’po30JIsl MO METOAY

I[SO 20768, Tax kak NpU HCHOIb30BAHUU
ISO 207683kcnt He obecmeunBaeTcs cTa-
OwmnbHast paboTa yCTPONCTB;

— KOHCTPYKTHUBHBIE 0coOeHHOCTH
OCJH BnusitoT Ha TpOAYyLUPOBAHUE a3PO-
30751, Paznuunble ycTpolicTBa mpomyLupo-
BAJIM pa3HOE KOJWYECTBO HUKOTHHA IO pe-
xumy ISO 20768:

— «LUXLITE» ot 0,0264 no 0,0452 mr/
3aTSKKA,

— «eGo AIO» ot 0,0085 no 0,2635 mr/
3aTSKKA,

— «Von Erl My» ot 0,006 no 0,0936 mr/
3aTsKKA.

— Ha copep:kanue HUKOTUHA B TBEPIO-
xuakon ¢asze aspozonst ICAH oxasbiBaeT
BJIUSTHUE MPOJOKUTEIBHOCTD 3aTSKKU.

— ConepxaHue HUKOTHHA B a3po30Jie
tBeprokuakoin ¢aszer DC/AH 3aBucur ot
UHIUBUAYAJIbHBIX OCOOEHHOCTEH paboThI
YCTPOWCTBA.

— Ipu cbope aspozonst na DC/IH «eGo
AIO» nHaumbojee 4acTo OTMEYAIHNCh Mepe-
6ou u oTkassl B pabore DC/H.
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Conep:xanue HUKOTHUHA B a3po3odie, codpanHoM Ha DC/IH «eGo
AlIO» (ycrpotictBa FOF14), B yeTBepToM 11KJIe cOOpa a3p030I1s C
sxuakocteio st DCIH Tobacco no peskumy [SOsken
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Puc. 8. Cooepoicanue nuxomuna ¢ asposone, coopannom na ICIH «eGo AIO» (yempoiicmea F9—F14,
8 vemeepmom yuie cbopa azposonsa ¢ scuoxocmoio ons ICIH Tobacco nopescumy 1SO 20768sken

Fig. 8. Nicotine content in aerosol collected on «eGo AIO» ENDS (devices F9—F14) in the fourth cycle
of aerosol collection with liquid for ENDS Tobacco according to ISO 20768exp

I'OCT P 58109-2018 «Kuakoctu ams IlpuBeneHHble B cCTaTbe pe3yJbTa-
3JIEKTPOHHBIX CUCTEM AOCTAaBKM HMKOTMHA. Thl HCCIEJOBAHUN CBUIETEIBCTBYIOT O
OOme TexXHUYECKHe YCIIOBHS», KOTOPBIH  TOM, 4TO HEOOXOAMMO PEryJMpOBaTh CO-
ObL1 paspaboTaH u BBeneH B Poccun B 2018  nepxaHue HuUkoTHHa B asposone DCIAH
rofly, pacrpoOCTPAHSETCS HAa JKUAKOCTU iAW YCTAaHOBUTb TpeOOBaHUS K CaMuUM
OC/IH n ycranaBnuBaeT TpeOOBaHMS K HUM.  YCTPONHCTBAM.
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