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Table S1. Supplementary Methods.

Method

Method of Analysi 1SO1702
Com.p(.)un.d S Compounds ethod o na ysts Instrument Testing Lab Reference 5017025
Classification Capture Method Status
Code
diethylene
glycol, ethylene
glycol, glycerol,
menthol,
Nicotine, Water, NFDPM, o Pads were. GC-TCDJFID, TMS 91154 .
Composition, nicotine, Pad/impinger extracted with Labstat . Accredited
NDIR Appendix E
Menthol propylene IPA
glycol, Water,
ACM, DML,
Carbon
monoxide
P
o o ads were TMS™115a ,
Benzoicacid  Benzoic acid Pad extracted with ~ HPLC-UV Labstat Appendix F Accredited
H3PO4 ppe
R
Toluene, pu z d intc:)uag TMS-00124
Acrylonitrile, Pad P . GC-MS (SIM) Labstat Appendix Accredited
. cryogenic trap
Volatile Propylene . G
Compounds Oxide containing
p methanol.
1,3-Butadiene Pads were
’ " Pad/Impinger extracted with GC-MS Enthalpy  ENT208Rev.7.0 Accredited
Isoprene
IPA
Pads were
N- sp.iked with
. - internal
nitrosonornicoti
Tobacco ne, 4-(N standard
o L solution LC-MS/MS TMS135 .
Specific nitrosomethyla Pad .. Labstat . Accredited
. . . containing 4 (ESI) AppendixI
Nitrosamines = mino)-1- (3-
ridyl)-1 TSNA
};y ¢ Y analogues and
utanone TSNanalogues

were extraction
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into ammonium
acetate solution.
Pads were
Nicotine-N- extracted with
Oxide, Cotinine, Pad ammonium LC-MS/MS Labstat TMS-00153 Accredited
Nicotine B-nicotyrine acetate
Degradation solution
Products Anatabine,
Anabasine Pads are LC-MS/MS
o Pad extracted with Enthalpy AM28v3.1 Accredited
Myosmine, (ESI)
L methanol/water
Nornicotine
Sample were
Formaldehyde, puffej ;c::)urgh
Acetaldehyde, or pj enicot:a
Acrolein, Zor%taining b
Isobutyraldehy acetonitrile, TMS155 and
de, extracted with TMS-
Carbonyls  Butyraldehyde, Pad/Impinger . GC-MS (SIM) Labstat . Accredited
the impinger 00155 Appendix
Crotonaldehyde .
. solution, and G
, Diacetyl, ..
Acetv] derivatized
Promis f'Eth | with PFBHA,
opronys Bty followed by
Acetoacetate L.
extractionin
toluene.
Cadmium, Quartz Pad was
Lead,Chromiu extracted with
Heavy Metal m, Nickel, Pad 10% (v/v) ultra- ICP-MS Labstat TMS-0160 Accredited
Copper, high purity
Gold nitric acid.
Methyl Acetate,
Ethyl A
thyl Acetate,, Pads were
1-Butanol, .
extracted with
Aromatic Isobutyl the impinger
Acetate, Pad/Impinger p. & GC-MS Labstat TMS 0175 Accredited
Flavourants solution
Furfural, ..
containing
Isoamyl ..
acetonitrile
Acetate,
Benzyl Acetate
1-
aminonaphthale Pad was
Aromatic ne extracted with
. 2- Pad . GC-MS (NCI) Enthalpy  SOP AM?21v4.0 Accredited
Amines . dichloromethan
aminonaphthale
e
ne, 4-
aminobiphenyl
Sample were
puffed thourgh
- . L . . pad into a )
Propionic Acid Propionic Acid Pad/Impinger . GC-MS(SIM) Labstat TMS177 Accredited
cryogenic trap
containing
acetonitrile
Aerosol was
Glycidol Glycidol Impinger ~ Colected in GC-MS Enthalpy ~ ENT203Rev.1.0 Accredited

impingers
containing
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trapping
solution of
internal
standard,
hydrochloric
acid, and p-
toluenesulfonyl
chloride,
followed by
hexane
addition.

Pad was
analyzed for
water by gas

chromatograph
Water Water Pad y with thc.erTnal GC-TCD Labstat TMS-001.15a Accredited
conductivity Appendix E
detection (GC-
TCD) using a
porous polymer
packed column.
Vapor was
pa.ssed through Ion exchange
Ammonia Ammonia Pad/impinger a ﬁil;el;::e:nd chromatograph ~ Enthalpy = ENT307 Rev2.0  Accredited
containing 40 y
mN H2504
Pad were
Benzo(a)pyrene Benzo(a)pyrene Pad extracted for GC-MS Enthalpy =~ ENT217Rev 1.0 Accredited
benzola]pyrene
Table S2. Method LOD and LOQ for Me3 analysis.
Parameter/Constituent Units LOD LOQ
1,3-Butadiene ug 0.03 0.32
1-Butanol ug 0.06 0.20
2-Aminonaphthalene ng 6.75x10 2.02x10%
4-Aminobiphenyl ng 3.32x1004 9.97x10%
[-Nicotyrine ug 3.81x10% 0.01
Acetaldehyde ug 0.01 0.03
Acetyl Propionyl ug 3.51x10% 0.01
Acrolein ug 0.01 0.03
Acrylonitrile ug 0.01 0.02
Ammonia ug 0.01 0.12
Anabasine ug 1.29x10-8 0.01
Anatabine ug 6.02x10- 5.99x10-%
Benzene ug 3.41x100 0.01
Benzo(a)pyrene ng 1.86x1003 0.01
Benzoic Acid mg 9.59x10-% 3.20x10-%
Benzyl Acetate ug 0.06 0.20
Cadmium ng 0.01 0.04
Carbon Monoxide mg NA NA
Chromium ng 0.11 0.35
Copper ng 0.13 0.44
Cotinine ug 1.87x10% 0.01
Crotonaldehyde ug 0.01 0.02
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Diacetyl ug 1.74x100 0.01
Diethylene Glycol mg 2.40x10-% 8.00x10-
Ethyl Acetate ug 0.06 0.20

Ethyl Acetoacetate ug 4.80x10% 0.02
Ethylene Glycol mg 5.05x10% 1.68x10-
Formaldehyde ug 0.01 0.02
Furfural ug 0.08 0.28
Glycerol mg 1.44x10% 4.80x10%
Glycidol ug NA NA
Gold ng NA NA
Isoamyl Acetate ug 0.10 0.32
Isobutyl Acetate ug 0.06 0.20
Isobutyraldehyde ug 1.65x10-03 0.01
Isoprene ug 0.32 3.21
Lead ng 0.02 0.07
Menthol mg 2.44x10-% 8.14x10™
Methyl Acetate ug 0.07 0.24
Myosmine ug 5.95x1004 0.01
n-Butyraldehyde ug 3.51x10% 0.01
Nickel ng 0.21 0.70
Nicotine mg 1.35x10-4 4.49x1004
Nicotine-N-Oxide ug 0.02 0.06
NNK ng 0.02 0.05
NNN ng 0.01 0.03
Nornicotine ug 9.45x10% 5.88x100
pH Unitless NA NA
Propionic Acid ug 0.04 0.12
Propylene Glycol mg 2.40x10-04 8.01x10-04
Propylene Oxide ng 3.12 10.40
Toluene ug 0.01 0.04
Water mg 3.83x100 0.01

Table S3. Method LOD and LOQ for VI5, VI3 and Meb5 analysis.

Parameter/Constituent Units LOD LOQ
1-Aminonaphthalene ng 1.64x100 0.01
1,3-Butadiene ug 5.70x1003 1.90x10-2
1-Butanol ug 0.06 0.20
2-Aminonaphthalene ng 7.12x10-04 2.37x1003
4-Aminobiphenyl ng 2.86x10-% 9.53x1(-%4
[B-Nicotyrine ug 3.81x1003 0.01
Acetaldehyde ug 0.01 0.03
Acetyl Propionyl ug 3.51x100 0.01
Acrolein ug 0.01 0.03
Acrylonitrile ug 0.01 0.02
Ammonia ug 0.02 0.06
Anabasine ug 0.01 0.02
Anatabine ug 4.76x10% 0.02
Benzene ug 3.41x10% 0.01
Benzo(a)pyrene ng 1.06x10-02 0.04
Benzoic Acid mg 9.59x10-05 3.20x10-04
Benzyl Acetate ug 0.06 0.20
Cadmium ng 0.01 0.04
Carbon Monoxide mg 0.01 0.03

Chromium ng 0.11 0.35
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Copper ng 0.13 0.44
Cotinine ug 1.87x10% 0.01
Crotonaldehyde ug 0.01 0.02
Diacetyl ug 1.74x10% 0.01
Diethylene Glycol mg 2.40x10-% 8.00x10-™
Ethyl Acetate ug 0.06 0.20
Ethyl Acetoacetate ug 4.80x10% 0.02
Ethylene Glycol mg 5.05x10% 1.68x10-
Formaldehyde ug 0.01 0.02
Furfural ug 0.08 0.28
Glycerol mg 1.44x100 4.80x10%
Glycidol ug NA NA
Gold ng 0.01 0.04
Isoamyl Acetate ug 0.10 0.32
Isobutyl Acetate ug 0.06 0.20
Isobutyraldehyde ug 1.65x10-03 0.01
Isoprene ug 8.12x10% 0.03
Lead ng 0.02 0.07
Menthol mg 2.44x1004 8.14x10-0
Methyl Acetate ug 0.07 0.24
Myosmine ug 0.01 0.03
n-Butyraldehyde ug 3.51x10% 0.01
Nickel ng 0.21 0.70
Nicotine mg 1.35x10-4 4.49x1004
Nicotine-N-Oxide ug 0.02 0.06
NNK ng 0.02 0.05
NNN ng 0.01 0.03
Nornicotine ug 4.76x10% 0.02
pH Unitless NA NA
Propionic Acid ug 0.04 0.12
Propylene Glycol mg 2.40x10-04 8.01x10-04
Propylene Oxide ng 3.12 10.40
Toluene ug 0.01 0.04
Water mg 3.83x1003 0.01

Table S4. Comparison of HPHC and Chemical Intense Aerosol Levels in Virginia Tobacco 5.0% and Smoke Levels in

3R4F Reference Cigarette.

Chemical and HPHC
T o
JUUL Virginia Tobacco 5.0% 3R4F (mg/cig) Normalized by Nicotine % Difference
(mg/puff) & Y
HPHC or (mg/mg)
Chemical L
emica HPHC or .. HPHC or .. Source ]UU .
. Nicotine . Nicotine Virginia 3R4F vs_3R4F
Chemical Chemical Journal
Tobacco 5.0%

1-

Aminonaphth <8.19x10-1 0.04 2.91x10-% 1.99 a <1.96x10% 1.46x10%5 1 299.87
alene
1-Butanol <3.00x10-% 0.10 N/A N/A N/A <3.00x10-%4 N/A N/A

1,3-Butadiene <2.85x10-% 0.04 1.00x10- 1.99 a <6.83x10- 5.03x10-0 1 299.86

2-
Aminonaphth <3.56x10-10 0.04 1.81x10-05 1.99 a <8.53x10-%° 9.10x10-% 1 299.91

alene

4-

Aminobiphen <6.20x10-10 0.04 3.91x10-% 1.99 a <1.48x10%% 1.96x10-0 1 299.24

yl
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Acetaldehyde  <2.16x10% 0.10 1.84x10 1.99 a ©.16x10% _ 924x10% | 39998
Acetyl ) 76x100s 0.10 9.19x102 1.99 b <176x10%  462x10 | 29996
Propionyl
Acrolein___ <2.01x10% 0.17 1.80x10! 1.99 <11710%  9.05x10% | 299.87
Acrylonitrile _<3.20x10% 0.10 2.05%10% 1.99 <3.20<10%  1.03x10% | >99.69
Ammonia____ NDFB 0.04 3.40<10 1.99 NDFB 1.71x10 NC
Anabasine __ <1.24x10% 0.04 N/A N/A N/A <2.98x10% N/A N/A
Anatabine __ <2.38x10% 0.04 N/A N/A N/A <5.70x105 N/A N/A
Benzene _ <1.71x10% 0.10 8.88x10 1.99 a <171x10%  4.46x102 | >99.96
BenZ(ﬁZ)pyre <5.31x10% 0.04 1.51x10 1.99 a <127x109  7.59x10% | 29832
Benzoic Acid__1.37x10°! 0.17 N/A N/A N/A 7.94x10" N/A N/A
Benzyl
AT <3.00x10% 0.10 N/A N/A N/A <3.00x10% N/A N/A
Acetate
B-Nicotyrine _ <8.25x10% 0.17 N/A N/A N/A <4.79x10 N/A N/A
Cadmium __ <5.25x10% 0.10 9.32x10% 1.99 a <5.26x10%  4.68x10% | >99.89
Carbon 5 251000 0.04 3.05%101 1.99 a <126x109  153x1000 | 299.18
Monoxide
Chromium ___ NDFB 0.10 <1.19x10% 1.74 c NDFB____ <6.84x10% NC
Copper ___ <6.56x10° 0.10 N/A N/A N/A <6.57x107 N/A N/A
Cotinine ___ 6.57x10% 0.17 N/A N/A N/A 3.81x10 N/A N/A
Crowzzldehy <3.11x10% 0.10 5.95x102 1.99 a <B12x10%  299x10% 1 299.90
Diacetyl __ <8.70x10% 0.10 3.37x10"" 1.99 a <B71x10%  1.69x1001 | 299.99
Diethyl
IetyIene <1 20x10 0.10 N/A N/A N/A <1.20x103 N/A N/A
Glycol
Ethyl Acetate _ <1.30x10 0.04 N/A N/A N/A <3.45x10% N/A N/A
Byl o 4pxaoo 0.10 N/A N/A N/A <2.40x10 N/A N/A
Acetoacetate
Ethylene ) gox10os 0.10 N/A N/A N/A <1.09x10 N/A N/A
Glycol
Formaldeh
Ormaede yd 6031005 0.17 8.71x102 1.99 a 350<10%  438x10% 1992
Furfural __ <4.20x10% 0.10 2.59x10% 174 <420x10%  149x102 | >97.18
Glycerol 2.12x10#0 0.17 2.70x10%° 1.99 1.23x10*01 1.36x10+%0 808.58
Glycidol NR 0.10 1.76x10 1.99 a NR 8.84x10% N/A
Gold  <633x10% 0.04 N/A N/A N/A <1.52x107 N/A N/A
tsoamyl oy gpe1ges 0.10 N/A N/A N/A <4.80x10* N/A N/A
Acetate
Isobutyl
sobutyl = pox1005 0.10 N/A N/A N/A <3.00x10% N/A N/A
Acetate
I Ideh
SObu;(yiza deh g 26x107 0.10 N/A N/A N/A <8.27x101% N/A N/A
Tsoprene __ <4.06x10% 0.04 7.99x10°" 1.99 a <9.72x10% _ 4.02x10% | 399.98
Lead  <455<10% 0.10 3.12x10% 1.74 c <455<10% _ 1.79<10% | >97.46
Menthol ___ <1.22x10 0.10 <1.00x10 2.10 d <1.22x10%  <4.76x10% NC
Methyl
Y B60x10% 0.10 N/A N/A N/A <3.60x10% N/A N/A
Acetate
Myosmine __<1.93x10 0.04 N/A N/A N/A <4.62x10% N/A N/A
n_
Butyraldehyd ~<1.76x10% 0.10 9.30x10°2 1.99 a <176x10%  467x10% | 299.96
e
Nickel  <1.05x10" 0.10 <1.29x10% 1.74 <1.05x10%  <7.41x10% NC
Nicotine __ 1.72x10"! 0.17 1.99x10 1.99 a 1.00x10%0__ 1.00x10%0 N/A
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NIC(;’EEEN' <8.72x10/% 0.10 N/A N/A N/A <8.73x10/%5 N/A N/A
NNK <7.53x10 0.10 2.95%100 1.99 a <754x10%  1.48<10% | 99.95
NNN <4.92x10 0.10 3.37x10% 1.99 a <493x10%  1.69x<10% | 399.97

Nornicotine  2.42x10% 0.04 N/A N/A N/A 5.78x10% N/A N/A

Pr‘z’cli‘;mc <1.80x10 0.10 N/A N/A N/A <1.80x10% N/A N/A

Propylene ¢ 5 100 0.17 2.37x100 1.74 ¢ 482x10°0  136x10%  35265.37
Glycol

Propyl
TOPYIENE 1 56x10 0.10 1.00x10+00 1.99 a <156x109%  5.03x<109 | >100.00
Oxide

Toluene  <6.12x10% 0.10 1.53x10°" 1.99 a <6.12x10%5  7.69x10°2 1 >%.92
Water 4.31x1001 0.17 1.58x10+01 1.89 e 2.50x10+00 8.36x10+0 1 70.11

Average % Difference, Excluding Glycerol, PG and Water. a: Jaccard et al. 2019 b: Moldoveanu et al. 2017 c: Helen et al.
2018 d: Uchiyama et al. 2018 e: Schaller et al. 2016 f: Pappas et al. 2014 g: Roemer et al. 2012 h: IQOS PMTA, 2019.

Table S5. Comparison of HPHC and Chemical Non-Intense Aerosol Levels in Virginia Tobacco 5.0% and Smoke Levels
in 3R4F Reference Cigarette.

. Chemical and HPHC
J UU; ;Z/lrf’rl;gl/a "i(f)gacco 3R4F (mg/cig) Normalized byNicotine % Difference
HPHC  or 7o tmg'p (mg/mg)
Chemical
emea HPHC or o HPHC or . Source JUUL
. Nicotine . Nicotine Virginia 3R4F vs_3R4F
Chemical Chemical Journal .
Tobacco 5.0%
1_
Aminonaphth  <8.19x1010 0.04 1.42x10% 0.70 a <1.96x10  2.02x10% 1 299.90
alene
1-Butanol  <3.00x10 0.05 N/A N/A N/A <5.50x10% N/A N/A
1,3-Butadiene  <2.85x10% 0.04 3.79x102 0.70 a <6.83x105  5.40x10°2 1 >99.87
2_
Aminonaphth  <3.56x1010 0.04 8.77x10% 0.70 a <853x10%  1.25x10% 1 >99.93
alene
4_
Aminobiphen  <6.20x1010 0.04 1.54x10% 0.70 a <1.48x10%  2.19x10% 1 29932
yl
Acetaldehyde <2.16x105 0.05 5.97x101 0.70 a <3.97x10%  8.50x10! 1 >99.95
Acetyl <1.76x10/% 0.05 2.95x102 0.70 b <323x10%  421x100 1 299.92
Propionyl
Acrolein  <2.01x10% 0.10 5.32x102 0.70 <1.92x10%*  7.58x10°2 1 >99.75
Acrylonitrile  <3.20x10 0.05 5.23x10% 0.70 <5.89x10%  7.45x10% 1 >99.21
Ammonia NDFB 0.04 9.64x10% 0.70 NDFB 1.37x102 NC
Anabasine  <1.24x10% 0.04 N/A N/A N/A <2.98x10% N/A N/A
Anatabine  <2.38x10% 0.04 N/A N/A N/A <5.70x107%5 N/A N/A
Benzene  <1.71x10% 0.05 3.36x102 0.70 a <3.14x105  4.79x10°2 1 >99.93
Benz‘;(Z)Pyre <5.31x10%9 0.04 6.30x10% 0.70 a <1.27x1097  8.97x10:% | 9858
Benzoic Acid  7.81x102 0.10 N/A N/A N/A 7.45x1001 N/A N/A
Benzyl © 43 00x10%s 0.05 N/A N/A N/A <5.52x10 N/A N/A
Acetate
-Nicotyrine <8.25x10- . <9.72x10"
Nicotyri 8.25x1006 0.08 N/A N/A N/A 9.72x1005 N/A N/A
Cadmium  <5.25x10 0.05 2.45x10% 0.70 a <9.66x10%  3.49x10% 1 >99.72
Carbon 5 25x101 0.04 1.00x10 0.70 a <1.26x109  142x10°0 1 299.12
Monoxide
Chromium NDFB 0.05 <8.80x10"7 0.70 f NDFB <1.25x10/% NC
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Copper __ <2.84x10 0.10 N/A N/A N/A <2.71x10% N/A N/A
Cotinine ___ <4.06x10 0.05 N/A N/A N/A <7.48x10% N/A N/A
Cmtogzldehy <3.11x10% 0.05 9.89x10° 0.70 a $573x10%  141x109 | 299.59
Diacetyl _ <8.70x10% 0.05 1.15x10°" 0.70 b <L60<10%  1.64x10°1 | >99.99
Diethylene  p0xqgos 0.05 N/A N/A N/A <2.21x10 N/A N/A

Glycol
Ethyl Acetate _ <3.00x10 0.05 N/A N/A N/A <5.52x10% N/A N/A
Byl 5 40x100s 0.05 N/A N/A N/A <4.42x10% N/A N/A
Acetoacetate
Ethylene ) gox10os 0.05 N/A N/A N/A <2.01x10% N/A N/A
Glycol
Formaidehyd 8.33x105 0.08 2.47x10 0.70 a 9.82x10%  3.52x10% 1 97.21
Furfural __ <4.20x10% 0.05 14010 0.76 <7.73x10% _ 1.84x10% | 29580
Glycerol 1.24x10+00 0.10 2.70x10+00 0.70 a 1.19x10*01 3.85x10+0 208.86
Glycidol NR 0.05 N/A N/A N/A NR N/A N/A
Gold  <633x10% 0.04 N/A N/A N/A <1.52x107 N/A N/A
soamyl - gox100s 0.05 N/A N/A N/A <8.83x10% N/A N/A
Acetate
Isobutyl
sobutyl 3 hox1005 0.05 N/A N/A N/A <5.52x10% N/A N/A
Acetate
ISObu;ZzaldEh <8.26x107 0.05 N/A N/A N/A <1.52x10%5 N/A N/A
Isoprene __ <4.06x10 0.04 2.88x101 0.70 a <9.72x10%  4.10<10% | >99.98
Lead  <4.55x10% 0.10 9.20x10% 0.70 f <4340 131x10% | >96.69
Menthol ___ <1.22x10 0.05 <1.00x10 0.76 a <2.25+10% _ <1.32x10% NC
Methyl
CV 360x10% 0.05 N/A N/A N/A <6.62x10% N/A N/A
Acetate
Myosmine __ <1.93x10% 0.04 N/A N/A N/A <4.62x10% N/A N/A
-
Butyraldehyd ~<1.76x10% 0.05 2.84x10 0.70 a <B3.23x10%  4.05%10 1 299.92
e
Nickel _ <4.55x10" 0.05 <3.80x107 0.70 f <8.37x10% __ <541x10% NC
Nicotine __ 1.05x10°" 0.10 7.02x10" 0.70 a 1.00<100 ___ 1,00x10°0 N/A
Nlc(‘j)f::i‘:N' <8.72x10% 0.05 N/A N/A N/A <1.60x10 N/A N/A
NNK _ <7.53x10% 0.05 1.13x10% 0.70 a <1.39x109 __ 1.61x10% | 399,91
NNN_ <4.92x10% 0.05 131x10% 0.70 a <9.06x10%  1.87x10% | >99.95
Nornicotine __2.42x10 0.04 N/A N/A N/A 5.78x10% N/A N/A
o
e <1800 0.05 N/A N/A N/A <3.31x10% N/A N/A
Propylene 5 5«10 0.10 3.20x10% 0.76 d 5.07x100  421x10%  120417.77
Glycol
Prgzﬁee“e <1.56x10% 0.05 2.97x10" 0.70 a 087410 423<10% | >99.99
Toluene __ <6.12x10% 0.05 5.14x10% 0.70 a <113<10%  7.32<10% | >99.85
Water __ 2.82x10°! 0.10 3.20x10° 0.76 d 26910 421100 | 36.14

Average % Difference, Excluding Glycerol, PG and Water. a: Jaccard et al. 2019 b: Moldoveanu et al. 2017 c: Helen et al.

2018 d: Uchiyama et al. 2018 e: Schaller et al. 2016 f: Pappas et al. 2014 g: Roemer et al. 2012 h: IQOS PMTA, 2019.
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Table S6. Comparison of HPHC and Chemical Non-Intense Aerosol Levels in Virginia Tobacco 5.0% and Smoke Levels
in IQOS regular.

e .. Chemical and HPHC
]UU; (}i/lrﬁlr:lgl/a "fl(f)fl;acco IQOS (mg/cig) Normalized byNicotine % Difference
HPHC  or 70 tmg/p (mg/mg)
Chemical
emiea HPHC or L HPHC or . Source JUUL
K Nicotine ] Nicotine Virginia 1Q0S vs_IQOS
Chemical Chemical Journal
Tobacco 5.0%
1-
Aminonaphth  <8.19x10-10 0.04 7.70x10-08 1.32 e <1.96x1008  583x10% | 26639
alene
1-Butanol  <3.00x10%5 0.10 N/A N/A N/A <3.00x104 N/A N/A
1,3-Butadiene <2.85x107% 0.04 2.94x10°04 1.32 e <6.83x100  223x10% | 26934
2-
Aminonaphth  <3.56x1010 0.04 4.60x108 1.32 e <853x100  348x10% | >7553
alene
4-
Aminobiphen  <6.20x101 0.04 9.00x10% 1.29 c <1.48x10%  6.98x10 NC
yl
Acetaldehyde <2.16x105 0.10 2.19x10%1 1.32 e D.16x10%  1.66x1001 | 299.87
Acetyl ) Z6x100s 0.10 N/A N/A N/A <1.76x10% N/A N/A
Propionyl
Acrolein  <2.01x10% 0.17 1.13x102 1.32 e <117x10%  856x10% | >98.64
Acrylonitrile  <3.20x10 0.10 2.58x10% 1.32 e <320<10%  1.95%10% | >83.61
Ammonia NDFB 0.04 1.42x10°2 1.32 e NDFB 1.08x1072 NC
Anabasine  <1.24x10% 0.04 N/A N/A N/A <2.98x10°04 N/A N/A
Anatabine  <2.38x10% 0.04 N/A N/A N/A <5.70x105 N/A N/A
Benzene  <1.71x10% 0.10 6.49x10°% 1.32 e <171x10%  4.92x100% | >96.53
Be““;f:)pyre <5.31x10% 0.04 7.36x10°77 1.29 c <127x109  571x10%7 1 >77.70
Benzoic Acid  1.37x10% 0.17 N/A N/A N/A 7.94x1001 N/A N/A
Benzyl
enzy <3.00x10°%5 0.10 N/A N/A N/A <3.00x10°% N/A N/A
Acetate
B-Nicotyrine  <8.25x10 0.17 N/A N/A N/A <4.79x10°% N/A N/A
Cadmium  <5.25x10% 0.10 <3.50x10"7 1.32 e <526x10%  <2.65x107 NC
Carbon 5 510 0.04 5.31x101 1.32 e <126x1001  4.02x109 | 26875
Monoxide
Chromium  NDBF 0.10 <5.50x10°7 1.32 e NDFB <4.17x1097 NC
Copper  <6.56x10% 0.10 N/A N/A N/A <6.57x10°97 N/A N/A
Cotinine  6.57x10% 0.17 N/A N/A N/A 3.81x105 N/A N/A
Cromgzldehy <3.11x10% 0.10 4.14x1003 1.32 e BI12x10%  3.14x100 | 29901
Diacetyl  <8.70x107 0.10 4.30x1002 12 d <871x10%  358x10% | 299.98
Diethylene  pgxqgos 0.10 N/A N/A N/A <1.20x10 N/A N/A
Glycol
Ethyl Acetate <1.30x10% 0.04 N/A N/A N/A <3.45x10°% N/A N/A
Ethyl <2.40x10%6 0.10 N/A N/A N/A <2.40x105 N/A N/A
Acetoacetate
Ethylene ) gox10os 0.10 N/A N/A N/A <1.09x10% N/A N/A
Glycol
Formaidehyd 6.03x105 0.17 5.53x10 132 e 3.50x10%  4.19x10% | 91.64
Furfural  <4.20x10%5 0.10 3.11x102 1.29 c <420x10%  241x10% | 29826

Glycerol 2.12x10+0 0.17 4.63x10+0 1.32 e 1.23x10+01 3.51x10+0 251.45
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Glycidol NR 0.10 5.71x10% 129 c NR 443x10% N/A
Gold  <6.33x10% 0.04 N/A N/A N/A <1.52x10 N/A N/A
tsoamyl -y gpe1g0s 0.10 N/A N/A N/A <4.80x10% N/A N/A
Acetate
Isobutyl
SOPIYL <3.00x10% 0.10 N/A N/A N/A <3.00x10% N/A N/A
Acetate
I Ideh
SObu;(yiza deh g 26x107 0.10 N/A N/A N/A <8.27x101% N/A N/A
Isoprene __ <4.06x10° 0.04 2.35x10% 132 e <9.72610%  1.78<10% | >94.54
Lead  <455<10% 0.10 2.23x10% 1.29 c <455<10%  1.73x10% | >73.65
Menthol ___ <1.22x10 0.10 4.10x10 1.20 d <1.22x10%  3.42x10% NC
Methyl
Y <B60x10% 0.10 N/A N/A N/A <3.60x10% N/A N/A
Acetate
Myosmine __<1.93x10% 0.04 N/A N/A N/A <4.62x10% N/A N/A
n_
Butyraldehyd ~<1.76x10% 0.10 2.61x10% 132 e 1766109 1.98<10% | >99.91
e
Nickel __ <1.05x10% 0.10 <5.50x107 132 e <1.05x10%  <4.17x107 NC
Nicotine __ 1.72x10"" 0.17 1.32x10" 132 e 1.00<100___ 1.00x10°0 N/A
Nicotine N- g 79106 0.10 N/A N/A N/A <8.73x10 N/A N/A
Oxide
NNK _ <7.53x10% 0.10 6.70x10% 132 e <7.54x10% _ 508<10% | >98.52
NNN  <4.92x10% 0.10 1.72x10% 132 e <493<10%  1.30<10% | >99.62
Nornicotine __2.42x10 0.04 N/A N/A N/A 5.78x10% N/A N/A
P“E;mc <1.80x10% 0.10 N/A N/A N/A <1.80x10% N/A N/A
Propyl
FOPYIERE g.30x10 0.17 1.75x10 1.29 c 482100 136x109  3450.82
Glycol
Propylene ) sex100 0.10 1.48x10 132 e <156x10%  112x10% | 86,07
Oxide
Toluene __ <6.12x10% 0.10 2.59x10% 132 e <6.12x10% _ 196<10% | >96.88
Water __ 431x10° 0.17 3.65%10" 132 25010 27710 | 90.96

Average % Difference, Excluding Glycerol, PG and Water. a: Jaccard et al. 2019 b: Moldoveanu et al. 2017 c: Helen et al.
2018 d: Uchiyama et al. 2018 e: Schaller et al. 2016 f: Pappas et al. 2014 g: Roemer et al. 2012 h: IQOS PMTA, 2019.

Table S7. Comparison of HPHC and Chemical Intense Aerosol Levels in Virginia Tobacco 3.0% and Smoke Levels in

3R4F Reference Cigarette.

Chemical and HPHC
L Virginia T .09
JUUL Virginia ObaCC030/°3R4F (mg/cig) Normalized byNicotine % Difference
(mg/puff)
HPHC or (mg/mg)
Chemical
emiea HPHC or .. HPHC or .. Source JUUL
. Nicotine . Nicotine Virginia 3R4F vs_3R4F
Chemical Chemical Journal
Tobacco 3.0%
1-
Aminonaphth  <8.19x10-10 0.07 2.91x10% 1.99 a <1.22x10-% 1.46x10-%5 1 299.92
alene
1-Butanol <3.00x10% 0.05 N/A N/A N/A <5.68x10-04 N/A N/A
1,3-Butadiene <2.85x10% 0.07 1.00x10-0 1.99 a <4.23x10-% 5.03x10-02 1 >99.92
2-
Aminonaphth <3.56x10-10 0.07 1.81x10% 1.99 a <5.29x10- 9.10x10-% 1 299.94
alene
4-
Aminobiphen <1.43x10-10 0.07 3.91x10-% 1.99 a <2.12x10% 1.96x10-% 1 299.89

yl
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Acetaldehyde  4.35x10%5 0.1 1.84x10° 1.99 a 413<10% 924109 | 99.96
Acetyl ) 76x100s 0.05 9.19x102 1.99 b <333x10%  462x102 | 29993
Propionyl
Acrolein___ <2.01x10 0.1 1.80x10°! 1.99 <191x10%  9.05%10 | 399.79
Acrylonitrile _ <3.20x10% 0.05 2.05x10 1.99 <6.06x10% _ 1.03x102 | >99.41
Ammonia___ <3.99x10% 0.07 3.40x10 1.99 <5.92610% 171102 | >96.53
Anabasine __ <2.87x10% 0.07 N/A N/A N/A <4.27x10% N/A N/A
Anatabine _ <2.38x10% 0.07 N/A N/A N/A <3.53x10 N/A N/A
Benzene  <1.71x10% 0.05 8.88x10 1.99 a <323x10% _ 446x102 | 39993
BenZ(ﬁZ)pyre <5.31x10% 0.07 1.51x10 1.99 a <7.89x10%  7.59x10% | 298.96
Benzoic Acid _ 8.41x10 0.11 N/A N/A N/A 7.97x10" N/A N/A
Benzyl
AT <3.00x10% 0.05 N/A N/A N/A <5.68x10% N/A N/A
Acetate
B-Nicotyrine _ <8.25x10% 0.1 N/A N/A N/A <7.82x10 N/A N/A
Cadmium __<5.25x10% 0.05 9.32x10%5 1.99 a <9.94x10%  4.68x10% | 399.79
Carbon 5 251000 0.07 3.05%101 1.99 a <780x10%  153x1091 | 299.49
Monoxide
Chromium ___ NDFB 0.05 <1.19x10% 1.74 c NDFB____ <6.84x10% NC
Copper __ <2.84x10% 0.05 N/A N/A N/A <5.39x10 N/A N/A
Cotinine __ <9.37x107 0.05 N/A N/A N/A <1.78x105 N/A N/A
Ideh
Cmtozz dehy 3 11x100s 0.05 5.95x102 1.99 a <5.90x10%  299x10% | 299.80
Diacetyl __ <8.70x10% 0.05 3.37x10"" 1.99 a <1.65<10%  1.69<10% | >99.99
Diethyl
IetyIene <1 20x10 0.05 N/A N/A N/A 2.27x10 N/A N/A
Glycol
Ethyl Acetate  <1.30x10% 0.11 N/A N/A N/A <1.23x10 N/A N/A
Ethyl o 40x100s 0.05 N/A N/A N/A <4.54x105 N/A N/A
Acetoacetate
Ethylene ) gox10os 0.05 N/A N/A N/A <2.07x10% N/A N/A
Glycol
Formaldeh
Ormaede yd g 72x1005 0.11 8.71x10 1.99 a 82710%  438<10% 1 9811
Furfural __ <4.20x10% 0.05 2.59x10 174 <7.95<10% _ 149<10% | >94.66
Glycerol 2.40x10+0 0.11 2.70x10%° 1.99 2.27x10*01 1.36x10%00 1574
Glycidol NR 0.05 1.76x10 1.99 a NR 8.84x10% N/A
Gold  <6.33x10% 0.07 N/A N/A N/A <9.40x10% N/A N/A
tsoamyl oy gpe1ges 0.05 N/A N/A N/A <9.09x10# N/A N/A
Acetate
Isobutyl
sobutyl = pox1005 0.05 N/A N/A N/A <5.68x10% N/A N/A
Acetate
I Ideh
SObu;(yiza deh g 26x107 0.05 N/A N/A N/A <1.57x105 N/A N/A
Tsoprene __ <4.06x10% 0.07 7.99%10°! 1.99 a <6.03<10%  4.02<10° | >99.98
Lead NDFB 0.05 3.12x10% 1.74 c NDFB 1.79x10% NC
Menthol __ <1.22x10 0.05 <1.00x10 2.10 d 23110 <4.76x10% NC
Methyl
Y B60x10% 0.05 N/A N/A N/A <6.82x10% N/A N/A
Acetate
Myosmine __<1.93x10 0.07 N/A N/A N/A <2.8610% N/A N/A
n_
Butyraldehyd ~<1.76x10% 0.05 9.30x10°> 1.99 a 333109 467<10% | >99.93
e
Nickel  <4.55x10" 0.05 <1.29x10% 1.74 <B8.62x10% __ <7.41x10% NC
Nicotine ___1.05x10" 0.11 1.99x10 1.99 a 1.00<100___ 1,00x10°0 N/A
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NIC(;’EEEN' <8.72x10/% 0.05 N/A N/A N/A <1.65x10°% N/A N/A
NNK <7.53x10 0.05 2.95x10% 1.99 a <1.43x107  1.48<10% 1 99.90
NNN <4.92x10 0.05 3.37x10% 1.99 a <9.32x10%  1.69x10% | >99.94

Nornicotine  1.66x10% 0.07 N/A N/A N/A 2.47x10% N/A N/A

Pr‘z’cli‘;mc <7.80x10 0.04 N/A N/A N/A <1.79x103 N/A N/A

Propylene g 10,100 0.11 2.37x100 1.74 ¢ 871x10°  136x102  63861.53
Glycol

Propyl
TOPYIENE 1 56x10 0.05 1.00x10+00 1.99 a ©.96x10%  5.03x100 1 >99.99
Oxide

Toluene  <6.12x10% 0.05 1.53x100" 1.99 a <116x10%  7.69x10°2 1 >99.85
Water 4.57x1001 0.11 1.58x10+01 1.89 e 4.33x7(+00 8.36x10+0 1l 482

Average % Difference, Excluding Glycerol, PG and Water. a: Jaccard et al. 2019 b: Moldoveanu et al. 2017 c: Helen et al.
2018 d: Uchiyama et al. 2018 e: Schaller et al. 2016 f: Pappas et al. 2014 g: Roemer et al. 2012 h: IQOS PMTA, 2019.

Table S8. Comparison of HPHC and Chemical Non-Intense Aerosol Levels in Virginia Tobacco 3.0% and Smoke Levels
in 3R4F Reference Cigarette.

.. Chemical and HPHC
JUUL Virginia Tobacco 3R4F (mg/cig) Normalized by Nicotine % Difference
3.0% (mg/puff)
HPHC (mg/mg)
Chemical HPHC or. .. . HPHC or._. . Source J UUL .
Chemical Nicotine Chemical Nicotine Journal Virginia 3R4F vs_3R4F
Tobacco 3.0%
1-
Aminonaphth  <8.19x1010 0.07 1.42x1005 0.70 a <1.22x1005  2.02x10% | 299.94
alene
1-Butanol  <3.00x10% 0.03 N/A N/A N/A <1.02x10°% N/A N/A
1,3-Butadiene  <2.85x105 0.07 3.79x10°2 0.70 a <424x10%  540x1092 | 299.92
2-
Aminonaphth  <3.56x1010 0.07 8.77x1006 0.70 a <5.29x10%  125x109 | 299.96
alene
4-
Aminobiphen  <1.43x1010 0.07 1.54x1006 0.70 a ©13x10%  2.19x10% | 299.90
yl
Acetaldehyde  3.47x10%5 0.05 5.97x10! 0.70 a 6.49x10%  8.50x10! 1 99.92
Pr‘i;g}yl <1.76x10-% 0.03 2.95x10-2 0.70 b <5.99x1005  421x1092 | 299.86
Acrolein  <2.01x10% 0.06 5.32x102 0.70 a <355x100  758x1092 | 29953
Acrylonitrile  <3.20x10 0.03 5.23x103 0.70 a <1.09x10%  7.45x10%° | 29853
Ammonia  <3.99x10% 0.07 9.64x10% 0.70 a <5.92x10%  1.37x10% | 295.69
Anabasine  <2.87x10 0.07 N/A N/A N/A <4.27x10% N/A N/A
Anatabine  <2.38x107% 0.07 N/A N/A N/A <3.53x1005 N/A N/A
Benzene  <1.71x10% 0.03 3.36x102 0.70 a <5.82x1005  4.79x109 | 299.88
Benz‘;(Z)Pyre <5.31x10% 0.07 6.30x10% 0.70 a <7.89x10%  897x10% 1 299.12
Benzoic Acid  4.79x10% 0.06 N/A N/A N/A 8.46x101 N/A N/A
Benzyl = 3 pox10 0.03 N/A N/A N/A <1.02x10:0% N/A N/A
Acetate
B-Nicotyrine  <8.25x10% 0.06 N/A N/A N/A <1.46x104 N/A N/A
Cadmium  <5.25x10 0.03 2.45x1005 0.70 a <1.79x<107  349x10% | 299.49
Carbon g 5100 0.07 1.00x10%! 0.70 a <780x10%  1.42x10°0 | 29945
Monoxide

Chromium NDFB 0.03 <8.80x1007 0.70 f NDFB <1.25x10-06 NC
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Copper ___ <2.84x107 0.03 N/A N/A N/A <9.70x10 N/A N/A
Cotinine __ <4.06x10% 0.03 N/A N/A N/A <1.39x10% N/A N/A
Cmtogzldehy <3.11x10% 0.03 9.89x10° 0.70 a S106x10%  141x10% | 299.25
Diacetyl __ <8.70x10% 0.03 1.15x10°! 0.70 b 29710 1.64x10°1 | >99.98
Diethylene ) »p«100 0.03 N/A N/A N/A <4.09x10 N/A N/A

Glycol
Ethyl Acetate _<1.30x10 0.03 N/A N/A N/A <4.43x10% N/A N/A
Byl 5 40x100s 0.03 N/A N/A N/A <8.19x10% N/A N/A
Acetoacetate
Ethyl
flene o1 gox1g 0.03 N/A N/A N/A <3.73x10 N/A N/A
Glycol
Formaidehyd 7.24x105 0.05 2.47x10 0.70 a 1356100 352x10% 1 96.16
Furfural __ <4.20x10% 0.03 14010 0.76 <143x10%  1.84x10% | >92.22
Glycerol 1.23x1(0+00 0.05 2.70x10+0 0.70 a 2.31x1001t 3.85x10+0 499.45
Glycidol NR 0.03 N/A N/A N/A NR N/A N/A
Gold  <633x10% 0.07 N/A N/A N/A <9.41x10° N/A N/A
tsoamyl =y gx100s 0.03 N/A N/A N/A <1.64x10% N/A N/A
Acetate
Isobutyl
sobutyl = 3 pox1005 0.03 N/A N/A N/A <1.02x10 N/A N/A
Acetate
ISObuyter:ldEh <8.26x107 0.03 N/A N/A N/A <2.82x10 N/A N/A
Isoprene __ <4.06x10% 0.07 2.88x107" 0.70 a <6.03x10%  4.10<10° | >99.99
Lead  <4.55x10% 0.03 9.20x10% 0.70 f <1.55<10%  1.31x10% | >88.16
Menthol ___ <1.22x10 0.03 <1.00x105 0.76 a <4.17x10%  <1.32x10% NC
Methyl
Y 3 60x100 0.03 N/A N/A N/A <1.23x10 N/A N/A
Acetate
Myosmine __<1.93x10% 0.07 N/A N/A N/A <2.86x10 N/A N/A
-
Butyraldehyd ~<1.76x10% 0.03 2.84x10 0.70 a <5.99x10%  4.05x10% | 299.85
e
Nickel _ <4.55x107 0.06 <3.80x107 0.70 f <8.03x10% __ <5.41x10% NC
Nicotine __ 5.67x10 0.06 7.02x10" 0.70 a 1.00<100 ___ 1,00x10°0 N/A
Nlc(‘j)f::i‘:N' <8.72x10% 0.03 N/A N/A N/A <2.97x10% N/A N/A
NNK _ <7.53x10% 0.03 1.13x10% 0.70 a 257107 1.61x10% | >99.84
NNN_ <4.92x10% 0.03 131x10% 0.70 a <1.68<10  1.87<10% | >99.91
Nornicotine __1.66x10 0.07 N/A N/A N/A 247x10% N/A N/A
Pr(;})cliodnlc <7.80x10 0.03 N/A N/A N/A <2.66x10 N/A N/A
Propylene 5 5141 0.06 3.20x10 0.76 d 8.85x100 42110 210011.2
Glycol
Propyl
TOPYTERE 1 56x10% 0.03 2.97x10" 0.70 a <5.32x109  423x109 | 299.99
Oxide
Toluene _ <6.12x10% 0.03 5.14x10 0.70 a <2.09x10%  7.32x10% | 299.72
Water ___ 2.75x10°! 0.05 3.20x10° 0.76 d 5.13x100  4.21x10°0 21.78

Average % Difference, Excluding Glycerol, PG and Water. a: Jaccard et al. 2019 b: Moldoveanu et al. 2017 c: Helen et al.

2018 d: Uchiyama et al. 2018 e: Schaller et al. 2016 f: Pappas et al. 2014 g: Roemer et al. 2012 h: IQOS PMTA, 2019.
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Table §9. Comparison of HPHC and Chemical Intense Aerosol Levels in Virginia Tobacco 3.0% and Aerosol Levels in

IQOS Regular.
c. Chemical and HPHC
]UU:I; (}i/lrﬁlr:lgl/a "{l(f)fl;acco IQOS (mg/cig) Normalized by Nicotine % Difference
HPHC 70 IMEP (mg/mg)
Chemical
emica HPHC or .. . HPHC or . . Source J UUL .
. Nicotine . Nicotine Virginia 3R4F vs_3R4F
Chemical Chemical Journal
Tobacco 3.0%
1-
Aminonaphth  <8.19x1010 0.07 7.70x10% 1.32 e <122x109%  5.83x10% | >79.16
alene
1-Butanol  <3.00x105 0.05 N/A N/A N/A <5.68x100% N/A N/A
1,3-Butadiene  <2.85x10% 0.07 2.94x10% 1.32 e <423x10%  223x10% | 80.99
2-
Aminonaphth  <3.56x101 0.07 4.60x10 1.32 e 529x100  348x10% | >84.82
alene
4-
Aminobiphen  <1.43x1010 0.07 9.00x10® 1.29 c ©12x10%  698x100 | 26955
yl
Acetaldehyde  4.35x10%5 0.11 2.19x10! 1.32 e 413x10%  1.66x109 .75
Acetyl
cety <1.76x10% 0.05 N/A N/A N/A <3.33x10% N/A N/A
Propionyl
Acrolein  <2.01x10% 0.11 1.13x10 1.32 e <191x10%  856x10% | 29777
Acrylonitrile <3.20x10 0.05 2.58x1004 1.32 e <6.06x100  195x10% | >68.99
Ammonia  <3.99x10 0.07 1.42x10 1.32 e <5.92x10%  1.08x109? | 9450
Anabasine  <2.87x10% 0.07 N/A N/A N/A <4.27x105 N/A N/A
Anatabine  <2.38x10 0.07 N/A N/A N/A <3.53x105 N/A N/A
Benzene  <1.71x10% 0.05 6.49x1004 1.32 e 323100 4.92x10% | >9343
Be““;f:)pyre <5.31x10% 0.07 7.36x10%7 129 c <7.89x10%  571x109 | 286.17
Benzoic Acid  8.41x102 0.11 N/A N/A N/A 7.97101 N/A N/A
Benzyl
enzy <3.00x10%5 0.05 N/A N/A N/A <5.68x10% N/A N/A
Acetate
B-Nicotyrine  <8.25x10% 0.11 N/A NJ/A N/A <7.82x10%5 N/A N/A
Cadmium  <5.25x10% 0.05 <3.50107 1.32 e <9.94x100  <2.65x10"7 NC
Carbon 5 251000 0.07 5.31x10" 132 e <7.80<10%  4.02<10% | >80.62
Monoxide
Chromium  NDFB 0.05 <5.50x107 1.32 e NDFB  <4.17x10 NC
Copper  <2.84x10%7 0.05 N/A N/A N/A <5.39x10% N/A N/A
Cotinine  <9.37x10%7 0.05 N/A N/A N/A <1.78x105 N/A N/A
Cromgzldehy <3.11x10% 0.05 4.14x10% 132 e <5.90x10%  3.14x10% | 298.12
Diacetyl  <8.70x107 0.05 4.30x10 1.20 d <165%10%  358x1092 | >99.95
Diethylene  pgxqgos 0.05 N/A N/A N/A 2.27x10 N/A N/A
Glycol
Ethyl Acetate  <1.30x10 0.11 N/A N/A N/A <1.23x10 N/A N/A
Ethyl <2.40x10% 0.05 N/A N/A N/A <4.54x105 N/A N/A
Acetoacetate
Ethylene ) gox10os 0.05 N/A N/A N/A <2.07x10% N/A N/A
Glycol
Formaidehyd 8.72x105 0.11 5.53x10 132 e 827x10%  419x10% | 80.27
Furfural  <4.20x10% 0.05 3.11x102 1.29 c <795x10%  241x109? | 9670

Glycerol 2.40x100 0.11 4.63x10+0 1.32 e 2.27x10%01 3.51x10+0 547.53
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Glycidol NR 0.05 5.71x10% 129 c NR 443x10% N/A
Gold  <6.33x10% 0.07 N/A N/A N/A <9.40<10 N/A N/A
tsoamyl -y gpe1g0s 0.05 N/A N/A N/A <9.09x10# N/A N/A
Acetate
Isobutyl
SOPIYL <3.00x10% 0.05 N/A N/A N/A <5.68x10% N/A N/A
Acetate
I Ideh
SObu;(yiza deh g 26x107 0.05 N/A N/A N/A <1.57x105 N/A N/A
Isoprene __ <4.06x10° 0.07 2.35x10% 132 e <6.03x10% _ 1.78x<10% | >96.61
Lead NDFB 0.05 2.23x10% 1.29 c NDFB____ 1.73x10% NC
Menthol ___ <1.22x10 0.05 4.10x10 1.20 d 23110 3.42x10 NC
Methyl
Y <B60x10% 0.05 N/A N/A N/A <6.82x10% N/A N/A
Acetate
Myosmine __<1.93x10% 0.07 N/A N/A N/A <2.86x10% N/A N/A
n_
Butyraldehyd ~<1.76x10% 0.05 2.61x10% 132 e <3.33x10% 19810 | 299.83
e
Nickel  <4.55x10" 0.05 <5.50<107 132 e <8.62x10% _ <4.17x10% NC
Nicotine 10510 0.1 1.32x10" 132 e 1.00<10%0___ 1.00x10% N/A
Nicotine N- g 79106 0.05 N/A N/A N/A <1.65x10% N/A N/A
Oxide
NNK _ <7.53x10% 0.05 6.70x10% 132 e <1.43<109__ 508<10% | >97.19
NNN  <4.92x10% 0.05 1.72x10% 132 e <9.32x10% _ 130x10% | >99.28
Nornicotine  1.66x10-® 0.07 N/A N/A N/A 2.47x10-04 N/A N/A
P“E;mc <7.80x10 0.04 N/A N/A N/A <1.79x10% N/A N/A
Propyl
FOPYIERE 9 19x10 0.11 1.75x10 129 c 871x100 136109 6321.99
Glycol
Prgzﬁine <1.56x10% 0.05 1.48x10% 132 e 2.96x10%  112x10% | >73.64
Toluene __ <6.12x10% 0.05 2.59x10% 132 e <116x10% _ 196<10% | >94.10
Water  4.57x10° 0.1 3.65%10*" 132 433x10% 277100 | 84.34

Average % Difference, Excluding Glycerol, PG and Water. a: Jaccard et al. 2019 b: Moldoveanu et al. 2017 c: Helen et al.
2018 d: Uchiyama et al. 2018 e: Schaller et al. 2016 f: Pappas et al. 2014 g: Roemer et al. 2012 h: IQOS PMTA, 2019.

Table §10. Comparison of HPHC and Chemical Intense Aerosol Levels in 10enthol 5.0% and Smoke Levels 3R4F Ref-
erence Cigarette.

Chemical and HPHC
L hol 5.09
JUUL Menthol 5.0% 3R4F (mg/cig) Normalized by Nicotine % Difference
(mg/puff)
HPHC or (mg/mg)
Chemical
emica HPHC or .. . HPHC or . . Source J UUL .
. Nicotine . Nicotine Virginia 3R4F vs_3R4F
Chemical Chemical Journal
Tobacco 3.0%

1-

Aminonaphth  <8.19x10-10 0.04 2.91x10% 1.99 a <2.25x10-% 1.46x10-%5 1 299.85
alene
1-Butanol <3.00x10% 0.07 N/A N/A N/A <4.33x10-0 N/A N/A

1,3-Butadiene <2.85x10% 0.04 1.00x10-0 1.99 a <7.85x10-% 5.03x10-02 1 >99.84

2-
Aminonaphth <3.56x10-10 0.04 1.81x10% 1.99 a <9.80x10-%° 9.10x10-% 1 299.89

alene

4-

Aminobiphen <1.43x10-10 0.04 3.91x10-% 1.99 a <3.94x10- 1.96x10-% 1 299.80

yl
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Acetaldehyde  3.57x10% 0.16 1.84x10 1.99 a 230x10%  9.24x10° 1 99.98
Acetyl ) 76x100s 0.07 9.19x102 1.99 b ©54x10%  462x102 | 29995
Propionyl
Acrolein___ <2.01x10% 0.16 1.80x10°! 1.99 <1.29x10%  9.05<10% | >99.86
Acrylonitrile _<3.20x10% 0.07 2.05x10% 1.99 <4.63x10%  1.03x10% | >99.55
Ammonia____ NDFB 0.04 3.40<10 1.99 NDFB 1.71x10 NC
Anabasine __ <1.24x10% 0.04 N/A N/A N/A <3.43x10% N/A N/A
Anatabine __ <1.03x10% 0.04 N/A N/A N/A <2.84x10% N/A N/A
Benzene _ <1.71x10% 0.07 8.88x10 1.99 a <2.46x10%  4.46x10% | >99.94
BenZ(ﬁZ)pyre <5.31x10% 0.04 1.51x10 1.99 a <146x1077  7.59x10% | 298.07
Benzoic Acid__ 1.17x10°" 0.16 N/A N/A N/A 7.48x10" N/A N/A
Benzyl © 43 001015 0.07 N/A N/A N/A <4.33x10% N/A N/A
Acetate
B-Nicotyrine 13310 0.16 N/A N/A N/A 8.49x10% N/A N/A
Cadmium ___<5.25x10% 0.07 9.32x10% 1.99 a <7.59x10%  4.68<10% | >99.84
Carbon 5 251000 0.04 3.05%101 1.99 a <144x109 153x1000 | 299.06
Monoxide
Chromium ___ NDFB 0.07 <1.19x10% 1.74 c NDFB____ <6.84x10% NC
Copper ___ <6.56x10° 0.07 N/A N/A N/A <9.48x107 N/A N/A
Cotinine __ <4.06x10% 0.07 N/A N/A N/A <5.87x10 N/A N/A
Crowzzldehy <3.11x10% 0.07 5.95x102 1.99 a <450x10%  299x10% | 299.85
Diacetyl __ <8.70x10% 0.07 3.37x10"" 1.99 a <126x10%  1.69x1001 | 299.99
Diethyl
IetyIene <1 20x10 0.07 N/A N/A N/A <1.73x10 N/A N/A
Glycol
Ethyl Acetate _ <1.30x10 0.16 N/A N/A N/A <8.32x10% N/A N/A
Byl o 4pxaoo 0.07 N/A N/A N/A <3.47x10% N/A N/A
Acetoacetate
Ethylene ) gox10os 0.16 N/A N/A N/A <7.05x10% N/A N/A
Glycol
Formaldeh
Ormaede Yd 7 56x100s 0.16 8.71x10 1.99 a 488<10%  438<10% | 98.89
Furfural __ <4.20x10% 0.07 2.59x10 174 c <6.07x10% _ 149x102 | 39592
Glycerol __ 1.99x10%0 0.16 2.70x10° 1.99 120x101_ 1.36x10 84729
Glycidol NR 0.07 1.76x10 1.99 a NR 8.84x10% N/A
Gold  <633x10% 0.04 N/A N/A N/A <1.74x107 N/A N/A
tsoamyl oy gpe1ges 0.07 N/A N/A N/A <6.94x10% N/A N/A
Acetate
Isobutyl
sobutyl = pox1005 0.07 N/A N/A N/A <4.33x10% N/A N/A
Acetate
I Ideh
SObu;(yiza deh 3 5100 0.07 N/A N/A N/A <5.17x10%5 N/A N/A
Tsoprene __ <4.06x10% 0.04 7.99%10°! 1.99 a <L12x10%  4.02x109 | 399.97
Lead  <455<10% 0.07 3.12x10% 1.74 c 657107 1.79<10% | >96.33
Menthol ___2.90x102 0.16 <1.00x10 2.10 d 187x107  <4.76x10% NC
Methyl
Y B60x10% 0.07 N/A N/A N/A <5.20x10% N/A N/A
Acetate
Myosmine __<1.93x10 0.04 N/A N/A N/A <5.30x10% N/A N/A
n_
Butyraldehyd ~<1.76x10% 0.07 9.30x10°> 1.99 a <2.54x10%  467x10% | 299.95
e
Nickel  <4.55x10" 0.07 <1.29x10% 1.74 <657x10%  <7.41x10% NC
Nicotine __ 1.56x10°" 0.16 1.99x10 1.99 a 1.00<100___ 1,00x10%0 N/A
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NIC(;’EEEN' <8.72x10/% 0.07 N/A N/A N/A <1.26x10°% N/A N/A
NNK <7.53x10 0.07 2.95x10% 1.99 a <1.09x107  1.48<10% | 99.93
NNN <4.92x10 0.07 3.37x10% 1.99 a <711x10%  1.69x<10% 1 299.96

Nornicotine  1.99x10% 0.04 N/A N/A N/A 5.48x10% N/A N/A

Pr‘z’cli‘;mc <7.80x10 0.07 N/A N/A N/A <1.13x103 N/A N/A

Propylene ¢ 10 0.16 2.37x100 1.74 ¢ 505x100  136x109  37003.23
Glycol

Propyl
TOPYIENE 1 56x10 0.07 1.00x10+00 1.99 a ©26x10%  503x<109 | 99.996
Oxide

Toluene  <6.12x10% 0.07 1.53x101 1.99 a <8.84x10%  7.69x100 1 399.89
Water 3.84x1001 0.16 1.58x10+01 1.89 e 2.47x1(0+00 8.36x10+0 1 70.40

Average % Difference, Excluding Glycerol, PG and Water. a: Jaccard et al. 2019 b: Moldoveanu et al. 2017 c: Helen et al.
2018 d: Uchiyama et al. 2018 e: Schaller et al. 2016 f: Pappas et al. 2014 g: Roemer et al. 2012 h: IQOS PMTA, 2019.

Table S11. Comparison of HPHC and Chemical Non-Intense Aerosol Levels in Menthol 5.0% and Smoke Levels in 3R4F
Reference Cigarette.

Chemical and HPHC
JUUL Menthol 5.0% 3R4F (mg/cig) Normalized by Nicotine % Difference
(mg/puff)
HPHC or (mg/mg)
Chemical HPHC or. .. . HPHC or._. . Source J UUL .
Chemical Nicotine Chemical Nicotine Journal Virginia 3R4F vs_3R4F
Tobacco 3.0%
1-
Aminonaphth  <8.19x1010 0.04 1.42x10°%5 0.70 a <©25x10%  2.02x100 | 99.89
alene
1-Butanol  <3.00x10% 0.04 N/A N/A N/A <7.45x107 N/A N/A
1,3-Butadiene  <2.85x10-% 0.04 3.79x102 0.70 a <7.85x10%  540x10% | >99.85
2-
Aminonaphth  <3.56x1010 0.04 8.77x1006 0.70 a <9.80x10  1.25x1005 | 399.92
alene
4-
Aminobiphen  <1.43x1010 0.04 1.54x10:%6 0.70 a <3.94x10  2.19x100 | 399.82
yl
Acetaldehyde <2.16x105 0.04 5.97x101 0.70 a <5.35x100%  8.50x10°! 1 >99.94
Pz;eigllyl <1.76x10:% 0.04 2.95x102 0.70 b <4.36x100  421x10% | 299.90
Acrolein  <2.01x10% 0.08 5.32x102 0.70 a <0.44x10%  7.58x10% | >99.68
Acrylonitrile  <3.20x10 0.04 5.23x100% 0.70 a <7.95x105  7.45x100 | >98.93
Ammonia NDFB 0.04 9.64x100 0.70 a NDFB 1.37x102 NC
Anabasine  <1.24x10% 0.04 N/A N/A N/A <3.43x107 N/A N/A
Anatabine  <1.03x10% 0.04 N/A N/A N/A <2 84x10°% N/A N/A
Benzene  <1.71x10% 0.04 3.36x102 0.70 a <4.24x10%  479x10% | 299.91
Benz‘;(Z)Pyre <5.31x10% 0.04 6.30x10% 0.70 a <146x107  897x10% | 29837
Benzoic Acid  7.30x10 0.09 N/A N/A N/A 8.17x10! N/A N/A
Benzyl <3.00x10-5 0.04 N/A N/A N/A <7.45x107% N/A N/A
Acetate
B-Nicotyrine <8.25x10% 0.09 N/A N/A N/A <9.24x10°%5 N/A N/A
Cadmium  <5.25x10% 0.04 2.45x100 0.70 a <1.30x107  3.49x100 | >99.63
Carbon 5 5,100 0.04 1.00x10°01 0.70 a <1.44x109  142x100 | 98.99
Monoxide

Chromium NDFB 0.04 <8.80x1007 0.70 f NDFB <1.25x10-06 NC
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Copper __ <6.56x10° 0.04 N/A N/A N/A <1.63x10 N/A N/A
Cotinine ___ <4.06x10 0.04 N/A N/A N/A <1.01x10% N/A N/A
Cmtogzldehy <3.11x10% 0.04 9.89x10° 0.70 a <7.73x10%  141x109 | 29945
Diacetyl _ <8.70x10% 0.04 1.15x10°" 0.70 b <2.16x10% __ 1.64x109 | 299.99
Diethylene  p0xqgos 0.04 N/A N/A N/A <2.98x10 N/A N/A

Glycol
Ethyl Acetate _ <3.00x10 0.04 N/A N/A N/A <7.45x10% N/A N/A
Byl 5 40x100s 0.04 N/A N/A N/A <5.96x10 N/A N/A
Acetoacetate
Ethylene ) gox10os 0.04 N/A N/A N/A <2.71x10% N/A N/A
Glycol
Formaidehyd 3.94x105 0.09 2.47x10 0.70 a 441x10%  352x10% 1 9875
Furfural __ <4.20x10% 0.04 14010 0.76 d <1.04x10%  1.84x10% | >94.34
Glycerol 1.23x10+00 0.09 2.70x10+° 0.70 a 1.38x10+01 3.85x10+0 258.69
Glycidol NR 0.04 N/A N/A N/A NR N/A N/A
Gold  <633x10% 0.04 N/A N/A N/A <1.74x107 N/A N/A
soamyl - gox100s 0.04 N/A N/A N/A <1.19x10 N/A N/A
Acetate
Isobutyl
sobutyl 3 <1005 0.04 N/A N/A N/A <7.45x10% N/A N/A
Acetate
ISObu;(yizaldEh <8.26x107 0.04 N/A N/A N/A <2.05x10 N/A N/A
Isoprene __ <4.06x10 0.04 2.88x101 0.70 a <112x10%  4.10x109 1 299.97
Lead  <455x10% 0.08 9.20x10% 0.70 f <5.52x107  1.31x10% | 29579
Menthol ___1.81x10 0.09 <1.00x10 0.76 a 2026100 <1.32x10% NC
Methyl
CV 360x10% 0.04 N/A N/A N/A <8.94x10 N/A N/A
Acetate
Myosmine __<1.93x10% 0.04 N/A N/A N/A <5.30x10% N/A N/A
e
Butyraldehyd ~<1.76x10% 0.04 2.84x10 0.70 a <436x10%  4.05x10 | 299.89
e
Nickel _ <4.55x10" 0.04 <3.80x107 0.70 f <113x10%  <541x107 NC
Nicotine __ 8.93x102 0.09 7.02x10" 0.70 a 1.00<10%0__ 1.00x10%" N/A
Nlc(‘j)f::i‘:N' <8.72x10% 0.04 N/A N/A N/A <2.16x10% N/A N/A
NNK _ <7.53x10% 0.04 1.13x10% 0.70 a <187x107  1.61x10% | >99.88
NNN_ <4.92x10% 0.04 131x10% 0.70 a <1.22x10  1.87<10% | >99.93
Nornicotine __1.99x10% 0.04 N/A N/A N/A 5.48x10% N/A N/A
—
e =7.80:10 0.04 N/A N/A N/A <1.94x10 N/A N/A
Propylene 4 54x 0.08 3.20x10 0.76 d 5141000 421x10%  122083.26
Glycol
Prgzﬁee“e <1.56x10% 0.04 2.97x10" 0.70 a 387109 4.23<10% | >99.99
Toluene __ <6.12x10% 0.04 5.14x10% 0.70 a <152x10%  7.32<10% | >99.79
Water ___ 252x10°" 0.09 3.20x10° 0.76 d 282610 42110 | 33.00

Average % Difference, Excluding Glycerol, PG and Water. a: Jaccard et al. 2019 b: Moldoveanu et al. 2017 c: Helen et al.

2018 d: Uchiyama et al. 2018 e: Schaller et al. 2016 f: Pappas et al. 2014 g: Roemer et al. 2012 h: IQOS PMTA, 2019.
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Table S12. Comparison of HPHC and Chemical Intense Aerosol Levels in Menthol 5.0% and Aerosol in IQOS Men-

thol.
Chemical and HPHC
0,
]UUL(r;/nT&: 5.0% IQOS Menthol (mg/cig) Normalized by Nicotine % Difference
HPHC  or P (mg/mg)
Chemical
emica HPHC or .. . HPHC or . . Source J UUL .
. Nicotine . Nicotine Virginia 3R4F vs_3R4F
Chemical Chemical Journal
Tobacco 3.0%
1-
Aminonaphth  <8.19x10° 0.04 8.60x10 121 e 2.25<10%  7.11x10% | 268.30
alene
1-Butanol __ <3.00x10% 0.07 N/A N/A N/A <4.33x10% N/A N/A
1,3-Butadiene _<2.85x10% 0.04 2.65%10% 121 e <7.85<10%  2.19x10% | 264.17
2-
Aminonaphth  <3.56x100 0.04 <3.50x10° 121 e <9.80x10%  <2.89x10 NC
alene
4-
Aminobiphen  <1.43x10° 0.04 <5.10x10° 121 e <B3.94x10%  <421x10% NC
yl
Acetaldehyde  3.57x10% 0.16 2.05%10°" 121 e 230x10%  1.69<10° 1 99.86
Acetyl ) Z6x100s 0.07 N/A N/A N/A <2.54x10 N/A N/A
Propionyl
Acrolein___ <2.01x10% 0.16 9.15x10% 121 e <129x10%  7.56x10% | 29830
Acrylonitrile _<3.20x10% 0.07 2.20x10% 121 e <4.63x10%  1.82<10% | >74.56
Ammonia____ NDFB 0.04 13810 121 e NDFB 1.14x10 NC
Anabasine __ <1.24x10 0.04 N/A N/A N/A <3.43x10% N/A N/A
Anatabine __ <1.03x10% 0.04 N/A N/A N/A <2.84x10% N/A N/A
Benzene _ <1.71x10% 0.07 6.40x10% 121 e <2.46x10%  529x10% | >95.34
Be““;f:)pyre <5.31x10% 0.04 1.29x10% 121 e <146x107  1.07<10% | >86.29
Benzoic Acid__1.17x10°" 0.16 N/A N/A N/A 7.48x10" N/A N/A
Benzyl © 43 001005 0.07 N/A N/A N/A <4.33x10% N/A N/A
Acetate
B-Nicotyrine _ 1.33x10 0.16 N/A N/A N/A 8.49x10% N/A N/A
Cadmium __ <5.25x10% 0.07 <3.50x107 121 e <7.59x10%  <2.89x1077 NC
Carbon 5 25x101 0.04 5.94x10" 121 e <14410%  491x109 L 27057
Monoxide
Chromium ___ NDFB 0.07 <5.50x107 121 e NDFB____ <455x10% NC
Copper __ <6.56x10° 0.07 N/A N/A N/A <9.48x107 N/A N/A
Cotinine ___ <4.06x10 0.07 N/A N/A N/A <5.87x10 N/A N/A
Cromgzldehy <3.11x10% 0.07 3.24x10% 121 e <450x10%  2.68x10% | 29832
Diacetyl _ <8.70x10% 0.07 6.50x10 1.20 d <1.26x10%  542x102 | >99.98
Diethylene  pgxqgos 0.07 N/A N/A N/A <1.73x10 N/A N/A
Glycol
Ethyl Acetate _<1.30x10 0.16 N/A N/A N/A <8.32x10% N/A N/A
Byl 5 40x100s 0.07 N/A N/A N/A <3.47x10% N/A N/A
Acetoacetate
Ethylene ) gox10os 0.16 N/A N/A N/A <7.05x10% N/A N/A
Glycol
Formaidehyd 7.56x105 0.16 4.55x10 121 e 488x10%  3.76x10% | 87.03
Furfural __ <4.20x10% 0.07 N/A N/A N/A <6.07x10% N/A N/A

Glycerol 1.99x10+00 0.16 3.94x10+0 N/A N/A 1.29x10+01 3.26x10+0 294.71
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Glycidol NR 0.07 1.10x10% 1.19 h NR 9.24x100 N/A
Gold <6.33x10 0.04 N/A N/A N/A <1.74x107 N/A N/A
Isoamyl _ 851005 0.07 N/A N/A N/A <6.94x10% N/A N/A
Acetate
fsobutyl 3 hox100s 0.07 N/A N/A N/A <4.33x10% N/A N/A
Acetate
I ldeh
SObu;(yiza deh 3 5100 0.07 N/A N/A N/A <5.17x105 N/A N/A
Isoprene  <4.06x10% 0.04 2.11x10% 121 e <1.12x10%  1.74x100 | 39359
Lead <4.55x10°%8 0.07 <3.35x10 121 <657x107  <2.77x10% NC
Menthol  2.90x102 0.16 2.62x10+ 121 e 1.87x100  2.17x10%0 1 9137
Methyl
ety <3.60x10%5 0.07 N/A N/A N/A <5.20%100 N/A N/A
Acetate
Myosmine  <1.93x10 0.04 N/A N/A N/A <5.30x10% N/A N/A
n_
Butyraldehyd  <1.76x10 0.07 2.67x10 121 e <D54x10%  2.21x100 1 99.89
e
Nickel <4.55x1077 0.07 <5.50x107 121 e <6.57x10%  <4.55x1077 NC
Nicotine  1.56x10" 0.16 1.21x10+0 121 e 1.00x1070  1.00x107 N/A
Nicotine-N- g - 106 0.07 N/A N/A N/A <1.26x10% N/A N/A
Oxide
NNK <7.53x10 0.07 5.90%1006 N/A N/A <1.09x107  4.88x10% | >97.77
NNN <4.92x10% 0.07 1.37x10% 121 e <711x10%  1.13x10% 1 39937
Nornicotine  1.99x1005 0.04 N/A N/A N/A 5.48x10% N/A N/A
P“E;mc <7.80x10 0.07 N/A N/A N/A <1.13x10% N/A N/A
Propyl
TOPYIENe  g3x1001 0.16 3.90x10! 1.20 d 505x1090  3.25x10°! 1454.99
Glycol
Propylene ) sex100 0.07 14910 121 e ©26x10%  123x10% | >81.69
Oxide
Toluene  <6.12x10°% 0.07 2.39x100 121 e <8.84x100  1.98x100 | 9553
Water 3.84x101 0.16 2.97x10°0" 121 247x10™  2.45%1071 1 89.92

Average % Difference, Excluding Glycerol, PG and Water. a: Jaccard et al. 2019 b: Moldoveanu et al. 2017 c: Helen et al.
2018 d: Uchiyama et al. 2018 e: Schaller et al. 2016 f: Pappas et al. 2014 g: Roemer et al. 2012 h: IQOS PMTA, 2019.

Table S13. Comparison of HPHC and Chemical Intense Aerosol Levels in Menthol

Reference Cigarette.

13.0% and Smoke Levels 3R4F

Chemical and HPHC
L hol 3.09
JUUL Menthol 3.0% 3R4F (mg/cig) Normalized by Nicotine % Difference
(mg/puff)
HPHC or (mg/mg)
Chemical
emica HPHC or .. . HPHC or . . Source J UUL .
. Nicotine . Nicotine Virginia 3R4F vs_3R4F
Chemical Chemical Journal
Tobacco 3.0%

1-

Aminonaphth <3.31x10-10 0.03 2.91x10% 1.99 a <9.66x10- 1.46x10-%5 1 299.93
alene
1-Butanol <3.00x10% 0.05 N/A N/A N/A <6.58x10-04 N/A N/A

1,3-Butadiene <1.61x10 0.03 1.00x10-0 1.99 a <4.69x10-% 5.03x10-02 1 299.07

2-
Aminonaphth <3.37x10-10 0.03 1.81x10% 1.99 a <9.84x10% 9.10x10-% 1 299.89

alene

4-

Aminobiphen <1.66x10-10 0.03 3.91x10-% 1.99 a <4.85x10-% 1.96x10-% 1 299.75

yl
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Acetaldehyde  3.56x10%5 0.11 1.84x10° 1.99 a 331x10%  9.24x10% | 99.96
Acetyl ) 76x100s 0.05 9.19x102 1.99 b <B385x10%  462x10 | 29992
Propionyl
Acrolein___ <2.01x10 0.09 1.80x10°! 1.99 D14x10% _ 9.05%102 | 39976
Acrylonitrile _ <3.20x10% 0.05 2.05x10 1.99 <7.02x10%  1.03x102 | 39932
Ammonia___ <6.64x10 0.03 3.40x10 1.99 <194x10%  171x102 | >88.65
Anabasine __ <3.64x10% 0.03 N/A N/A N/A <1.06x10% N/A N/A
Anatabine __ <3.30x10% 0.03 N/A N/A N/A <9.62x10 N/A N/A
Benzene  <1.71x10% 0.05 8.88x10 1.99 a <B74x10% _ 446x10% | 399.92
BenZ(ﬁZ)pyre <9.31x100 0.03 151x10% 1.99 a 2726109 7.59x10% | 299.64
Benzoic Acid _ 8.57x10 0.11 N/A N/A N/A 7.97x10" N/A N/A
Benzyl
AT <3.00x10% 0.05 N/A N/A N/A <6.58x10% N/A N/A
Acetate
B-Nicotyrine _ <8.25x10% 0.09 N/A N/A N/A <8.79x105 N/A N/A
Cadmium __<5.25x10% 0.05 9.32x10%5 1.99 a <LI5x107  4.68x10% | 39975
Carbon NT 0.03 3.05%10! 1.99 a NT 153107 N/A
Monoxide
Chromium ___ NDFB 0.05 <1.19x10 1.74 c NDFB____ <6.84x10% NC
Copper __ <2.84x10% 0.09 N/A N/A N/A <3.03x10% N/A N/A
Cotinine __ <4.06x10% 0.05 N/A N/A N/A <8.92x10°5 N/A N/A
Crowzzldehy <3.11x10% 0.05 5.95x102 1.99 a <6.83x10%  299x10% | >99.77
Diacetyl __ <8.70x10% 0.05 3.37x10"" 1.99 a <191x10%  1.69x1001 | 399.99
Diethyl
IetyIene <1 20x10 0.05 N/A N/A N/A <2.63x10 N/A N/A
Glycol
Ethyl Acetate  <1.30x10% 0.05 N/A N/A N/A <2.85x10 N/A N/A
Ethyl o 40x100s 0.05 N/A N/A N/A <5.27x10°5 N/A N/A
Acetoacetate
Ethylene ;) sax1005 0.05 N/A N/A N/A <5.54x10% N/A N/A
Glycol
Formaldeh
Ormaede yd g azaaoes 0.11 8.71x10 1.99 a 416<10%  438<10% 1 99.05
Furfural __ <4.20x10% 0.05 2.59x10 174 c <9.22x10%  149x102 | >93.81
Glycerol 2.46x10%0 0.11 2.70x10%° 1.99 2.29x10*01 1.36x10+%0 1584.45
Glycidol NR 0.05 1.76x10 1.99 a NR 8.84x10% N/A
Gold NT 0.03 N/A N/A N/A NT N/A N/A
tsoamyl oy gpe1ges 0.05 N/A N/A N/A <1.05x10 N/A N/A
Acetate
Isobutyl
sobutyl = pox1005 0.05 N/A N/A N/A <6.58x10% N/A N/A
Acetate
I Ideh
SObu;(yiza deh g 26x107 0.05 N/A N/A N/A <1.81x105 N/A N/A
Tsoprene __ <1.61x10 0.03 7.99%10°! 1.99 a <4.69x10%  4.02x10% | >98.83
Lead  <455<10% 0.05 3.12x10% 1.74 c <9.99<10%  1.79<10% | >94.43
Menthol ___ 3.44x10 0.11 <1.00x10 2.10 d 3.20x109 __ <4.76x10% NC
Methyl
Y B60x10% 0.05 N/A N/A N/A <7.90x10% N/A N/A
Acetate
Myosmine __<3.28x10% 0.03 N/A N/A N/A <9.56x10 N/A N/A
n_
Butyraldehyd ~<1.76x10% 0.05 9.30x10°> 1.99 a <B85x10%  467x102 | 299.92
e
Nickel  <455x10% 0.11 <1.29x10 1.74 <423x10% __ <7.41x10% NC
Nicotine ___ 1.07x10°" 0.11 1.99x10 1.99 a 1.00<100___ 1,00x10%0 N/A
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NIC(;’EEEN' <8.72x10/% 0.05 N/A N/A N/A <1.91x10% N/A N/A
NNK <7.53x10 0.05 2.95x10% 1.99 a <1.65%107  1.48<10% | 99.89
NNN <4.92x10 0.05 3.37x10% 1.99 a <1.08<107  1.69x10% 1 >99.94

Nornicotine  <3.41x10% 0.03 N/A N/A N/A <9.96x10% N/A N/A

Pr‘Ei‘;mC <1.80x10°%5 0.05 N/A N/A N/A <3.95x10:% N/A N/A

Propylene g o) 100 0.11 2.37x100 1.74 ¢ 923x10"0  136x10™  67634.83
Glycol

Propyl
TOPYIENE 1 56x10 0.05 1.00x10+00 1.99 a <3.43x10%  5.03x100 1 >99.99
Oxide

Toluene  <6.12x10% 0.05 1.53x100" 1.99 a <134x10%  7.69x109 | 99.83
Water 4.95x10°01 0.11 1.58x10+01 1.89 e 4.61x10+00 8.36x10+0 1 44.87

Average % Difference, Excluding Glycerol, PG and Water. a: Jaccard et al. 2019 b: Moldoveanu et al. 2017 c: Helen et al.
2018 d: Uchiyama et al. 2018 e: Schaller et al. 2016 f: Pappas et al. 2014 g: Roemer et al. 2012 h: IQOS PMTA, 2019.

Table S14. Comparison of HPHC and Chemical Non-Intense Aerosol Levels in Menthol 3.0% and Smoke Levels in 3R4F
Reference Cigarette.

Chemical and HPHC
JUUL Menthol 3.0% 3R4F (mg/cig) Normalized by Nicotine % Difference
(mg/puff)
HPHC or (mg/mg)
Chemical HPHC or. .. . HPHC or._. . Source J UUL .
Chemical Nicotine Chemical Nicotine Journal Virginia 3R4F vs_3R4F
Tobacco 3.0%
1-
Aminonaphth <3.31x10-10 0.03 1.42x1005 0.70 a <9.66x10-% 2.02x10-% 1 299.95
alene
1-Butanol <3.00x10 0.03 N/A N/A N/A <1.18x1003 N/A N/A
1,3-Butadiene <1.61x109° 0.03 3.79x10-02 0.70 a <4.69x10-04 5.40x10-02 1 299.13
2-
Aminonaphth <3.37x1010 0.03 8.77x10°0 0.70 a <9.84x10% 1.25x10-05 1 299.92
alene
4-
Aminobiphen <1.66x101° 0.03 1.54x10-% 0.70 a <4.85x10% 2.19x1006 1 299.78
yl
Acetaldehyde <2.16x10%° 0.03 5.97x1001 0.70 a <8.45x1004 8.50x10 1 299.90
Pli;ei:)}xlllyl <1.76x10-0 0.03 2.95x1002 0.70 b <6.88x100> 4.21x10°02 1 299.84
Acrolein <2.01x1005 0.05 5.32x1002 0.70 a <4.03x10-04 7.58x10-2 1 >99.47
Acrylonitrile  <3.20x10-0 0.03 5.23x1003 0.70 a <1.25x1004 7.45x10-03 1 >98.32
Ammonia <6.64x100 0.03 9.64x1003 0.70 a <1.94x1003 1.37x10-02 1 >85.88
Anabasine <3.64x107° 0.03 N/A N/A N/A <1.06x10-04 N/A N/A
Anatabine <3.30x10-0 0.03 N/A N/A N/A <9.62x100> N/A N/A
Benzene <1.71x10-06 0.03 3.36x1002 0.70 a <6.68x100° 4.79x1002 1 299.86
Benz‘;(Z)Pyre <9.31x1010 0.03 6.30x10% 0.70 a <2.72x10%  897x10% 1 299.70
Benzoic Acid  4.10x10 0.05 N/A N/A N/A 8.24x1001 N/A N/A
Benzyl = 3 00x1005 0.03 N/A N/A N/A <1.18x10%3 N/A N/A
Acetate
[B-Nicotyrine  <8.25x10-% 0.05 N/A N/A N/A <1.66x10-04 N/A N/A
Cadmium <5.25x10%° 0.03 2.45x1005 0.70 a <2.06x1007 3.49x1005 1 29941
Carbon NT 0.03 1.00x10°" 0.70 a NT 142510/ N/A
Monoxide

Chromium NDFB 0.03 <8.80x1007 0.70 f NDFB <1.25x10-06 NC
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Copper __ <6.56x10° 0.03 N/A N/A N/A <2.57x10% N/A N/A
Cotinine ___ <4.06x10 0.05 N/A N/A N/A <8.16x10 N/A N/A
Cmtogzldehy <3.11x10% 0.03 9.89x10° 0.70 a S122x10%  141x109 | 299.13
Diacetyl _ <8.70x10% 0.03 1.15x10°" 0.70 b BA41x10%  1.64x109 | 299.98
Diethylene  p0xqgos 0.03 N/A N/A N/A <4.70x10 N/A N/A

Glycol
Ethyl Acetate _<1.30x10 0.03 N/A N/A N/A <5.09x10 N/A N/A
Byl 5 40x100s 0.03 N/A N/A N/A <9.40x10 N/A N/A
Acetoacetate
Ethylene 1 ggx1gos 0.03 N/A N/A N/A <4.28x10% N/A N/A
Glycol
Formaidehyd 2.19x105 0.05 2.47x10 0.70 a 435<10%  352x10% 1 9876
Furfural __ <4.20x10% 0.03 14010 0.76 d <1.65<10  1.84x10% | 291.07
Glycerol 1.22x10+00 0.05 2.70x10+° 0.70 a 2.45x1001 3.85x10+0 536.05
Glycidol NR 0.03 N/A N/A N/A NR N/A N/A
Gold NT 0.03 N/A N/A N/A NT N/A N/A
soamyl - gox100s 0.03 N/A N/A N/A <1.88x10 N/A N/A
Acetate
Isobutyl
sobutyl 3 hox1005 0.03 N/A N/A N/A <1.18x10 N/A N/A
Acetate
ISObu;(yizaldEh <8.26x107 0.03 N/A N/A N/A <3.24x10 N/A N/A
Isoprene __ <1.61x10 0.03 2.88x101 0.70 a <4.69x10  4.10<10%1 | >98.86
Lead  <455x10% 0.03 9.20x10% 0.70 f <1.78<10%  131x10% | >8639
Menthol ___ 1.79x102 0.05 <1.00x10 0.76 a 3.55%100 __ <1.32x10% NC
Methyl
CV 360x10% 0.03 N/A N/A N/A <1.41x10% N/A N/A
Acetate
Myosmine __<3.28x10% 0.03 N/A N/A N/A <9.56x105 N/A N/A
e
Butyraldehyd ~<1.76x10% 0.03 2.84x10 0.70 a <6.88x10%  4.05x<10 | 299.83
e
Nickel _ <1.05x10" 0.03 <3.80x107 0.70 f <411x10%  <541x107 NC
Nicotine __ 5.04x10 0.05 7.02x10" 0.70 a 1.00<100___ 1,00x10°0 N/A
Nlc(‘j)f::i‘:N' <8.72x10% 0.03 N/A N/A N/A <3.42x10% N/A N/A
NNK _ <7.53x10% 0.03 1.13x10% 0.70 a <2.95<10 _ 1.61x10% | >99.82
NNN_ <4.92x10% 0.03 131x10% 0.70 a <1.93x10  1.87<10% 1 >99.90
Nornicotine _ <3.41x10 0.03 N/A N/A N/A <9.96x105 N/A N/A
—
e =7.80:10 0.03 N/A N/A N/A <3.06x10 N/A N/A
Propylene 4 s5x1ga 0.05 3.20x10 0.76 d 9.02100  421x10%  214132.49
Glycol
Prgzﬁee“e <1.56x10% 0.03 2.97x10" 0.70 a <612x10%  423<10% | >99.99
Toluene __ <6.12x10% 0.03 5.14x10% 0.70 a <2.40<10%  7.32x10% | >99.67
Water 251107 0.05 3.20x10° 0.76 d 5.04x100  4.21x10°0 19.67

Average % Difference, Excluding Glycerol, PG and Water. a: Jaccard et al. 2019 b: Moldoveanu et al. 2017 c: Helen et al.

2018 d: Uchiyama et al. 2018 e: Schaller et al. 2016 f: Pappas et al. 2014 g: Roemer et al. 2012 h: IQOS PMTA, 2019.
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Table S15. Comparison of HPHC and Chemical Intense Aerosol Levels in Menthol 3.0% and Aerosol Levels in IQOS

Menthol.
Chemical and HPHC
O,
]UUL(r;/nT&: 3.0% IQOS Menthol (mg/cig) Normalized by Nicotine % Difference
HPHC  or P (mg/mg)
Chemical
emica HPHC or .. . HPHC or . . Source J UUL .
. Nicotine . Nicotine Virginia 3R4F vs_3R4F
Chemical Chemical Journal
Tobacco 3.0%
1-
Aminonaphth ~ <3.31x100 0.03 8.60x10° 121 e 9.66x10%  7.11x10% | >86.41
alene
1-Butanol __ <3.00<105 0.05 N/A N/A N/A <6.5810 N/A N/A
1,3-Butadiene _ <1.61x10 0.03 2.65x10% 121 e <4.69x10% _ 2.19x10% NC
2-
Aminonaphth  <3.37x100 0.03 <3.50x10° 121 e <0.84x100  <2.89x10 NC
alene
4-
Aminobiphen  <1.66x10° 0.03 <5.10x10% 121 e <4.85x10%  <421x10% NC
yl
Acetaldehyde  3.56x10% 0.1 2.05%10°" 121 e 331x10%  1.69<109 | 99.80
Acetyl
€Yl < 76x100 0.05 N/A N/A N/A <3.85x105 N/A N/A
Propionyl
Acrolein___ <2.01x10 0.09 9.15x10% 121 e <0.14x10% _ 7.56x10% | 97.17
Acrylonitrile _ <3.20x10% 0.05 2.20x10% 121 e <7.02x10%  1.82x10% | >6136
Ammonia___ <6.64x10% 0.03 1.38x10 121 e <194x10%  1.14x102 | >83.00
Anabasine __ <3.64x10% 0.03 N/A N/A N/A <1.06x10 N/A N/A
Anatabine __ <3.30x10% 0.03 N/A N/A N/A <9.62x105 N/A N/A
Benzene _ <1.71x10% 0.05 6.40x10% 121 e <374x10% _ 529x10% | 29292
Be““;f:)pyre <9.31x100 0.03 1.29x10% 121 e ©.72610%  1.07x10% | >97.45
Benzoic Acid _ 8.57x10 0.11 N/A N/A N/A 7.97x10" N/A N/A
Benzyl
AT 3.00x10% 0.05 N/A N/A N/A <6.58x10% N/A N/A
Acetate
B-Nicotyrine _<8.25x10% 0.09 N/A N/A N/A <8.79x10°5 N/A N/A
Cadmium __<5.25x10%" 0.05 <3.50x107 121 e <1510 <2.89x107 NC
Carbon NT 0.03 5.94x10" 121 e NT 4.91x10 N/A
Monoxide
Chromium ___ NDFB 0.05 <5.50x107 121 e NDFB____ <4.55x10% NC
Copper __ <2.84x10% 0.09 N/A N/A N/A <3.03x10 N/A N/A
Cotinine ___ <4.06x10% 0.05 N/A N/A N/A <8.92x105 N/A N/A
Cromgzldehy <3.11x10% 0.05 3.24x10% 121 e <6.83x100  2.68x100 | 297.45
Diacetyl __ <8.70x10% 0.05 6.50<10 1.20 d <191x10%  542x10% | 3999
Diethylene  pgxqgos 0.05 N/A N/A N/A <2.63x10 N/A N/A
Glycol
Ethyl Acetate _ <1.30<10 0.05 N/A N/A N/A <2.85x10 N/A N/A
Byl 5 40x100s 0.05 N/A N/A N/A <5.27x10% N/A N/A
Acetoacetate
Ethylene ;) 5x1005 0.05 N/A N/A N/A <5.54x10% N/A N/A
Glycol
Formaidehyd 4.47x10 0.11 4.55x10 121 e 416x10%  3.76x10% | 88.94
Furfural __ <4.20x10% 0.05 N/A N/A N/A <9.22x10 N/A N/A

Glycerol 2.46x10+0 0.11 3.94x10+00 1.21 N/A 2.29x10+01 3.26x10+0 601.87
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Glycidol NR 0.05 1.10x10% 1.19 h NR 9.24x100 N/A
Gold NT 0.03 N/A N/A N/A NT N/A N/A
Isoamyl ) ¢n100s 0.05 N/A N/A N/A <1.05x103 N/A N/A
Acetate
Isobutyl
sobuty <3.00x10°% 0.05 N/A N/A N/A <6.58x107% N/A N/A
Acetate
I ldeh
SObu;(yiza deh g 26x107 0.05 N/A N/A N/A <1.81x10% N/A N/A
Isoprene  <1.61x10% 0.03 2.11x10% 121 e <4.69x10  1.74x10 NC
Lead <4.55x10°%8 0.05 <3.35x10 121 <9.99x107  <2.77x10% NC
Menthol  3.44x102 0.11 2.62x10"0 121 e 320x1090  2.17x10°% 1 85.22
Methyl
ety <3.60x10%5 0.05 N/A N/A N/A <7.90x107% N/A N/A
Acetate
Myosmine  <3.28x10% 0.03 N/A N/A N/A <9.56x10% N/A N/A
n_
Butyraldehyd ~<1.76x10:% 0.05 2.67x10 121 e <3.85%10%5  2.21x10° 1 99.83
e
Nickel <4.55x10°7 0.11 <5.50x107 121 e <423x10%  <4.55x107 NC
Nicotine  1.07x109! 0.11 1.21x10+0 121 e 1.00x1070  1.00x107 N/A
Nicotine-N-— ¢ - 1006 0.05 N/A N/A N/A <1.91x10% N/A N/A
Oxide
NNK <7.53x10 0.05 5.90x10% 121 N/A <1.65x107  4.88x<10% | 396.61
NNN <4.92x10% 0.05 1.37x10% 121 e <1.08x107  1.13x10% 1 99.05
Nornicotine  <3.41x10% 0.03 N/A N/A N/A <9.96x10°% N/A N/A
P“E;mc <1.80x10% 0.05 N/A N/A N/A <3.95x10% N/A N/A
Propyl
TOPYIENE g 9px1001 0.11 3.90x101 1.20 d 9.23x100  3.25x10! 2738.75
Glycol
Prgzﬁine <1.56x10% 0.05 149x10% 121 e B43x10%  123x10% 1 27219
Toluene  <6.12x10°% 0.05 2.39x100 121 e <1.34x10%*  1.98x1093 1 29320
Water 4.95%101 0.11 2.97x10°0" 121 161x10™  2.45%1071 1 81.22

Average % Difference, Excluding Glycerol, PG and Water. a: Jaccard et al. 2019 b: Moldoveanu et al. 2017 c: Helen et al.

2018 d: Uchiyama et al. 2018 e: Schaller et al. 2016 f: Pappas et al. 2014 g: Roemer et al. 2012 h: IQOS PMTA, 2019.

Table S16. Comparison of HPHCs in VT3 aerosol vs. comparator products.

Chemical and

HPHC or Chemical Normalized by Nicotine (mg/mg)

% Difference

HPHC VT3 3R4F I1QO0S vs 3R4F vs IQOS
NI Intense NI Intense Intense NI Intense Intense
1-
Aminonaphthal <729x70:0%  <7.22x70-05% 2.02x1005 1.46x10% 5.83x10-08 1 299.94 1 299.92 1 279.16
ene
1-Butanol  <1.02x1032  <5.68x10042 N/A N/A N/A N/A N/A N/A
1,3-Butadiene  <4.24x71005%  <4.23x70-05% 5.40x10-02 5.03x10-02 2.23x10-04 1 299.92 1 299.92 1 >80.99
2-
Aminonaphthal <5 29x70:09%  <5.29x7(0-09 1.25x10-% 9.10x10-0¢ 3.48x1008 1 >99.96 1 29994 1 >84.82
ene
4-
-094 -094 . -06 . -06 . 09 1 299. 1 299. 1 >69.
Aminobiphenyl <2.13x109 <2.12x1009 2.19x10 1.96x10 6.98x10 99.90 99.89 69.55
Acetaldehyde  6.49x10-%4 4.13x10-% 8.50x10-0 9.24x1001 1.66x10-0t 1.99.92 1 99.96 1 99.75
Acetyl
-05 -05a  4.21x10°2 4.62x1002 A 1 299. 1 299. A
Propionyl <5.99x1053  <3.33x105 x10 62x10 N/ 99.86 99.93 N/
Acrolein S3.55x10-04a/b S1_91x10-04a/b 7.58x1002 9.05x10-02 8.56x10-03 1 299.53 1 299.79 1 297.77
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Acrylonitrile
Ammonia
Anabasine
Anatabine

Benzene

Benzo(a)pyrene

Benzoic Acid
Benzyl
Acetate

[-Nicotyrine
Cadmium

Carbon
Monoxide
Chromium

Copper
Cotinine

Crotonaldehy
de

Diacetyl

Diethylene
Glycol

Ethyl Acetate <4.43x1002P <1 23x10:02P

Ethyl
Acetoacetate
Ethylene
Glycol
Formaldehyd
e
Furfural
Glycerol
Glycidol
Gold
Isoamyl
Acetate
Isobutyl
Acetate
Isobutyraldeh
yde
Isoprene
Lead

Menthol
Methyl
Acetate

Myosmine
n-
Butyraldehyd
e
Nickel
Nicotine
Nicotine-N-
Oxide

<1.09x10-%42
<5.92x10-044
<4.27x10-05
<3.53x10-%5"
<5.82x10-05%
<7.89x10-05
8.46x10

<1.02x10-033

<1.46x10043P

<1.79x10072

<7.80x1002%
NDFB

<9.70x10-06%P

<1.39x10040
<1.06x10-043
<2.97x10052

<4.09x10-033

<8.19x1005%
<3.73x1093P
1.35x10-93

<1.43x10-032
2.31x10*1
NR

<9.41x1008%

<1.64x10-033
<1.02x10-032

<2.82x10-052

<6.03x10-05
<1.55x109s0
<4.17x10032

<1.23x10-032

<2.86x10044
<5.99x10-052

<8.03x109sP
1.00x10+

<2.97x10-42

<6.06x10-05%
<5.92x10-04
<4.27x10-05
<3.53x10-0%
<3.23x10-05%
<7.89x10-05
7.97x10-1

<5.68x10-042

<7.82x1005%P

<9.94x10-082

<7.80x1002%
NDFB

<5.39x10/06%P

<1.78x1005%
<5.90x1005%
<1.65x10052

<2.27x10032

<4.54x1005%
<2.07x1093P
8.27x10-%

<7.95x10043
2.27x10%01
NR

<9.40x10-08%

<9.09x10-043
<5.68x10043

<1.57x10-052

<6.03x1005%
NDFB

<2.31x10032
<6.82x10-42

<2.86x10044
<3.33x10052

<8.62x109P
1.00x10+%

<1.65x10043

7.45x10-%3

1.37x10-02
N/A
N/A

4.79x1002

8.97x100
N/A

N/A

N/A
3.49x10-05

1.42x10+1

<1.25x10-%
N/A
N/A

1.41x10-02

1.64x10-
N/A
N/A

N/A

N/A

3.52x1002

1.84x10-2

3.85x10+00
N/A
N/A

N/A

N/A

N/A

4.10x10-0
1.31x10-%
<1.32x100

N/A

N/A

4.05x102

<5.41x10"7
1.00x10+0

N/A

1.03x10-02

1.71x10-2
N/A
N/A

4.46x10°02

7.59x10-%
N/A

N/A

N/A
4.68x100>

1.53x10+1

<6.84x100°
N/A
N/A

2.99x1002
1.69x10
N/A
N/A

N/A

N/A

4.38x1002

1.49x10-2

1.36x107%°
8.84x10-04

N/A

N/A

N/A

N/A

4.02x100
1.79x10-%
<4.76x10-00

N/A

N/A

4.67x1002

<7.41x10-0¢
1.00x10+°

N/A

1.95x10-4

1.08x10-2
N/A
N/A

4.92x1004

5.71x10"7
N/A

N/A

N/A
<2.65x10

4.02x100

<4.17x10%
N/A
N/A

3.14x100
013.58x10-02
N/A
N/A

N/A

N/A

4.19x1003

2.41x1002

3.51x10%00
4.43x1003

N/A

N/A

N/A

N/A

1.78x10-93
1.73x10-%
3.42x10-04

N/A

N/A

1.98x10-2

<4.17x107
1.00x10+0

N/A

—

>98.53
295.69
N/A
N/A
>99.88

299.12
N/A

—

—

N/A

N/A
>99.49

—

—

>299.45

NC
N/A
N/A

—

>99.25
1 299.98
N/A
N/A

N/A

N/A

1 96.16

1 29222

4.99x10+02
NC

N/A

N/A

N/A

N/A

—

>99.99
>88.16
NC

—

N/A

N/A

—

299.85

NC
N/A

N/A

—

>99.41
296.53
N/A
N/A
>99.93

>98.96
N/A

—

—

N/A

N/A
>99.79

—

—

>99.49

NC
N/A
N/A

—

>99.80

—

299.99
N/A
N/A

N/A

N/A

1 98.11

1 >94.66

1.57x10%%
NC

N/A

N/A

N/A

N/A

—

>99.98
NC
NC

N/A

N/A

—

>99.93

NC
N/A

N/A

—

>68.99
>94.50
N/A
N/A
>93.43

>86.17
N/A

—

—

N/A

N/A
NC

1 >80.62

NC
N/A
N/A

1 298.12
1 299.95
N/A
N/A

N/A

N/A

1 80.27

1 296.70

5.47x10%02
NC

N/A

N/A

N/A

N/A

1 296.61
NC
NC

N/A

N/A

1 299.83

NC
N/A

N/A
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NNK
NNN

Nornicotine
Propionic
Acid
Propylene
Glycol
Propylene
Oxide
Toluene

Water

<2.57x10072
<1.68x10072
2.47x10-04%

<1.43x10072
<9.32x10-082
2.47x10-04

<2.66x100P  <1.79x1005%b

8.85x10+00

<5.32x1005%

<2.09x10-043
5.13x10%0

8.71x10+%0

<2.96x10052

<1.16x10-42
4.33x10+0

1.61x10-04
1.87x10-04
N/A

N/A

4.21x1003

4.23x100

7.32x10-2
4.21x10%00

1.48x10-0*
1.69x10-0*
N/A

N/A

1.36x10-02

5.03x10-01

7.69x10-2
8.36x10+0

5.08x10-%
1.30x10-%5
N/A

N/A

1.36x10-

1.12x10-4

1.96x10-%3
2.77x10%01

—

>99.84
299.91
N/A

—

N/A
2.10x10%%

1 299.99

1 299.72

21.78
Average®
| 98.59

—

>99.90
299.94
N/A

—

N/A
6.39x10%%4

1 299.99

1 299.85

1 48.20
Average*
199.37

—

>97.19
299.28
N/A

—

N/A
6.32x10%

1 273.64

1 294.10

1 84.34
Average*
189.12

BLOD = Below limit of quantitation; BLOQ=Below limit of quantitation; NDFB=Not different from background, |= less
than, Bolded reductions were based on quantifiable values. Analytes in italics were tested under a single modified puffing

regimen: 70mL puff, 3 second duration, 30 second interval® analyte was BLOD for all three 50 puff blocks b analyte was
BLOQ for all three 50 puff blocks ab analyte was either BLOD or BLOQ for all three 50 puff blocks © excluding PG,VG and

water.

Table S17. Comparison of HPHCs in Me3 aerosol vs. comparator products.

Chemical and

HPHC or Chemical Normalized by Nicotine (mg/mg)

% Difference

HPHC VT3 3R4F I1Q0S vs IQOS
NI Intense NI Intense Intense NI Intense Intense
1-
Aminonaphthal <9 66x10-9%  <9.66x10-09% 2.02x10% 1.46x10% 7.11x108 1 299.95 1 299.93 1 >86.41
ene
1-Butanol <1.18x10%  <6.58x10-04 N/A N/A N/A N/A N/A N/A
1,3-Butadiene <4.69x10:42  <4.69x10%% 5.40x10-02 5.03x10-02 2.19x10-04 1 299.13 1 299.07 NC
2-
Aminonaphthal <9 84x7009%  <9.84x10-09% 1.25x10% 9.10x10-% <2.89x108 1 299.92 1 299.89 NC
ene
4-
-090 007 . -06 . -06 <4. -08 1 >99. 1 299,
Aminobiphenyl <4.85%1009 <4.85x1009 2.19x10 1.96x10 4.21x10 99.78 99.75 NC
Acetaldehyde <g45x101P  3.31x10% 8.50x10-01 9.24x10-01 1.69x10-0t 1 299.90 1 99.96 199.80
Acetyl
05 052 . -02 . -02 1 =99, 1 299.
Propionyl <6.88x105%  <3.85x10-5 4.21x10 4.62x10 N/A 99.84 99.92 N/A
Acrolein  <403x104&P < 14x100P  7.58x10° 9.05x10-02 7.56x1003 1 >99.47 1 299.76 1 297.17
Acrylonitrile <1 25x1048  <7.02x10-05% 7.45x10-%3 1.03x10-02 1.82x10-4 1 298.32 1 299.32 1 261.36
Ammonia  <1.94x100532  <1.94x1(039 1.37x1002 1.71x10-02 1.14x10-02 1 >85.88 1 >88.65 1 >83.00
Anabasine  <7.06x1004%  <1.06x10-4% N/A N/A N/A N/A N/A N/A
Anatabine <9 62x10%5%  <9.62x100% N/A N/A N/A N/A N/A N/A
Benzene <6.68x1005%  <3.74x10058  4.79x1002 4.46x10°02 5.29x10-04 1 299.86 1 299.92 129292
Benzo(a)pyrene <2 70x1005%  <2.72x10-054 8.97x100 7.59x10-% 1.07x10-% 1 299.70 1 299.64 1 297.45
BenzoicAcid  8.24x10! 7.97x10-1 N/A N/A N/A N/A N/A N/A
Benzyl
032 04
Acetate <1.18x10-%%  <6.58x10%4 N/A N/A N/A N/A N/A N/A
B-Nicotyrine <1 66x1043P <8 79x10053P N/A N/A N/A N/A N/A N/A
Cadmium <2 06x1072  <1.15x1072 3.49x10-% 4.68x10% <2.89x107 1 29941 1 299.75 NC
Carbon NT NT 1421001 153x100  4.91x10 N/A N/A N/A
Monoxide
Chromium NDFB NDFB <1.25x10%  <6.84x10%  <4.55x107 NC NC NC



Separations 2021, 8, 168 28 of 29
Copper <0 57x10%2  <3.03x10-06P N/A N/A N/A N/A N/A N/A
Cotinine <8 16x105%P  <g.9px1005P N/A N/A N/A N/A N/A N/A

Ideh
C“’togz dehy <122x10%2  <6.83x1002  141x1092  2.99x1092  2.68x1003 1 299.13 L 299.77 1 >97.45
Diacetyl <3.41x1092  <1.91x10-%5% 1.64x1001 1.69x10- 5.42x10-02 1 299.98 1 299.99 1 299.96
Diethylene
Gly}:tol <4.70x1008 <2 63x10032 N/A N/A N/A N/A N/A N/A
Ethyl Acetate <5,09x1003P <0 g5x10-032/P N/A N/A N/A N/A N/A N/A
Ethyl
05 058

Acetoacetate  <0-40%100%  <5.27x10 N/A N/A N/A N/A N/A N/A
Ethylene
Gl};col <4.28x100%P  <5.54x1004P N/A N/A N/A N/A N/A N/A

Formaidehyd 435x10%  416x10%  3.52x102  438x1002  3.76x10% | 98.76 1 99.05 | 88.94
Furfural <1.65x10532 <9 22x10-04& 1.84x10-02 1.49x10-02 N/A 1 291.07 1 >93.81 N/A
Glycerol 2.45x10*01 2.29x10*01 3.85x10+00 1.36x10+0 3.26x10+00 5.36x10+02 1.58x10+3 6.01x10+2
Glycidol NR NR N/A 8.84x10-%4 9.24x10-04 NC NC NC

Gold NT NT N/A N/A N/A N/A N/A N/A
Isoamyl
Acetaz,e <1.88x10%%  <1.05x10%7 N/A N/A N/A N/A N/A N/A
Isobutyl
Acetattye <1.18x10%?  <6.58x10-¢42 N/A N/A N/A N/A N/A N/A

Isobutyraldeh

N uyzza N 324x1002  <1.81x1002 N/A N/A N/A N/A N/A N/A
Isoprene <4.69x10:03%  <4.69x1003% 4.10x10 4.02x100 1.74x10-93 1 >98.86 1 >98.83 NC

Lead <1.78x10%P  <9.99x1007aP  1.31x10% 1.79x10-% <2.77x100¢ 1 >86.39 1 29443 NC
Menthol 3.55x10-01 3.20x10-01 <1.32x10% <4.76x100 2.17x10+0 NC NC 1 85.22
Methyl
Aceta{e <1.41x1003®  <7.90x10042 N/A N/A N/A N/A N/A N/A
Myosmine  <9.56x105%  <9.56x1005% N/A N/A N/A N/A N/A N/A

n_
Butyraldehyd <¢.88x10-5% <3.85x1005% 4.05x1002 4.67x1002 2.21x102 1 299.83 1 299.92 1 299.83
e

Nickel <4.11x10062 S4.23x10-063/b <5.41x10%7 <7.41x10 <4.55x1097 NC NC NC

Nicotine 1.00x10+00 1.00x10+00 1.00x10+0 1.00x10+0 1.00x10+0 N/A N/A N/A
Nicotine-N-

Oxide <3.42x1042  <1.91x10042 N/A N/A N/A N/A N/A N/A
NNK D 05x107 <] 65x1007@  L6Ix10%  148x10%  4.88x109 1 >99.82 1 >99.89 1 >96.61
NNN <1.93x10072  <1.08x10073 1.87x10-04 1.69x10-04 1.13x10% 1 299.90 1 299.94 1 299.05

Nornicotine  <9.96x10:05%  <9.96x10-05% N/A N/A N/A N/A N/A N/A
Propionic
Af)Cid <3.06x10P  <3.95x1042 N/A N/A N/A N/A N/A N/A
Préfyyclsln € 0.02¢10  923x10%0  421x10  136x109  325x1000  214x10%5  676x10%  2.73x10+
P 1
rgziyd‘z“e 6.12x10052  <343x10053  423x1001  5.03x100  1.23x10% 1 299.99 1 299.99 1 >72.19
Toluene <D A0x10M42  <1.34x10%@  7.32x102 7.69x10-02 1.98x10-03 1 >99.67 1 299.83 1 293.20
Water 5.04x1(+00 4.61x10+00 4.21x10+00 8.36x10+00 2.45x10+01 19.67 -44.87 81,22
Average© Average© Average©
1 98.02 1l 98.74 1 90.66

BLOD=Below limit of quantitation; BLOQ=Below limit of quantitation; NDFB=Not different from background, |= less
than, Bolded reductions were based on quantifiable values. Analytes in italics were tested under a single modified puffing



Separations 2021, 8, 168 29 of 29

regimen: 70mL puff, 3 second duration, 30 second interval a analyte was BLOD for all three 50 puff blocks b analyte was

BLOQ for all three 50 puff blocks ab analyte was either BLOD or BLOQ for all three 50 puff blocks © excluding PG,VG and
water.



