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This screening method allows quantitation of 33 compounds (phenol, o-cresol, m-cresol, p-cresol, catechol, Table 2: MS conditions
resorcinol, hydroguinone, 1,3-butadiene, isoprene, benzene, acrylonitrle, toluene, pyridine, styrene, propylene, The method was validated in accordance with the guidelines of the International Conference on Harmonisation of
glycol, menthol, acrylamide, naphthalene, nicotine, acetamide, quinoline, triacetin, glycerin, carbon disulfide, furan, hnical i i tion of i for Human Use (ICH) [l and Association of Official
diacetyl, 2,3-pentanedione, acetol, glycidol, furfural, furfural) arameters GC-MS system A GC-MS system B GC-MS system C Analytical Chemistsi?l.
in the aerosol generated by an electronically heated tobacco system (PMI's Tobacco Heating System [THS] 2.4)
with a single aerosol collection and a single analytical method, where the same extract is analyzed by using three| | SIS ER R ] D D
different gas chromatography-mass spectrometry methods (GC-MS). 230°C 230°C 20°C Table3: Z 9
150°C 150°C 150°C smoking regimen (12 pufts per item)
The aim of the method was to quantify a wide dynamic range of aerosol constituents in an optimized manner for| Delta electron multipliervoltage (EMV) Delta EMV DeltaEMV -“
use in routine mode for the and of heat-not-burn tobacco products. ), quantifer, rep— e SIM, quantiir,qualierion m/z: Compound content
qualifierion m/z: (vg/item)  (ug/item)  (ug/item)  (ug/item)  (wg/item)  (ug/item)  (wg/item)  (wg/item)  (ug/item)
1,3 Butadiene,54, 53 Catechol, 254,239 Carbon disulfide, 76,78 00431 0144 43 0.144 27 0226 00703 00709 00365
Isoprene, 67,68 Resorcinal, 239,254 Furan, 68,39 0,084 0195 20 0.760 261 165 0619 0647 0362
P rati - Benzene, 78, 77 Hydroguinone, 239, 254 Diacetyl, 86, 43 [Benzene  JXUELS 0.0382 4.80 0235 317 0529 0.151 0207 0.160
Sample Preparation Procedure Ao, 53,52 2.3 Pentanedione, 100,57 S S S SN S S S S S
e EEENLAE 0.0177 0.0590 100 0.695 6.85 152 0522 0.662 0484
The aerosol of the electronically heated tobacco, generated on a linear smoking machine (Cerulean SM450) A Gt T ooum2 00475 160 353 139 728 201 282 222
under the Health Canada (HC) smoking regimen, was collected by using two micro-impingers containing a cooled ST LD GEIEHD CYETEMEN 000210 000700 100 0261 0918 0553 0209 0215 0115
solvent mixture and connected in series after a glass fiber Cambridge filter pad (CFP). After aerosol collection, Bropyimescol (P6); 61,45 AR [P R 15.7 1080 191 882 396 9.6 129 95
the impinger solutions and CFP were used together for the extraction (Figure 1). Then, the same aerosol extract AT ETCOEEm R D 5.46 182 3000 120 2040 NA NA NA NA
was split into three aliquots, where 21 compounds were analyzed on a DB-WAX capillary column (GC-MS MeatnoL 1361233 i thometivy firiral 0138 0.458 800 154 668 26 103 147 17
system A), three on a DB-624 after derivatization with BSTFA (GC-MS system B), and nine on a DB-FFAP (GC— {Aoetamice;59) (D204 0.182 0.605 24.00 165 164 3.42 0.950 0.950 0358
MS system C). As the quantitation process for carbon disulfide, diacetyl, 2,3-pentanedione, acetol, glycidol, S apitinlone 12 000107 0.00355 0100 000596 00753 00116 000357 000522  0.00420
caprolactam, and furanic compounds was developed and validated afterwards on GC-MS system C, 2- Nicotne, 162, 161, 163 [Nicotine PR 187 250 644 1252 279 268 156
furanemethanol was analyzed on GC-MS system A and GC-MS system C (Table 1). Aeramide, 1,55 T T — R B - e o et
CImmiE) [TTTITEMM 000109 000364 0120 000557 00758 00057 000203 000252  0.00181
T 000161 000537 0360 00459 0272 00941 00472 00495 00282
CETHITMY TN 0.00443 00148 400 0.835 342 178 0.894 0.928 0511
Smoking machine "“:"‘"T‘::;‘::f 201 6.69 1500 257 1333 510 132 149 960
Syringe Cormpounit are e aciei from the. ’:—‘c::l:m,'m 000209 000697 0360 00369 0261 00864 00394 00485 00345
RSy W CFP in the combined impinger Glycerin, 61,43 0.00144 0.00479 0.360 0.0204 0.241 0.0425 0.0212 0.0225 0.0131
- y : 246 819 8400 2318 8709 4697 1358 1626 971
i; ' solution for 10 minutes at 150 rpm r 0 - r s
| { ¥ f 5 ! { x| 0.0224 0.0746 320 7.08 218 14.7 394 394 187
\ [ p i } ! { M i 0.00057 0.00189 0.120 0.0178 0.094 0.0349 00113 0.0141 0.0101
‘ } 3 i i [Hydroquinone  JRIY LR 0.0369 16.0 3.49 139 7.02 263 263 126
Preparation of GC-vial A and C: ] ¥ 0,0854 0,285 156 117 17 <L0D NA NA NA
Addition of 0.1mL ISTD solution to i 0171 0,570 156 257 16,9 526 0,567 0,573 0,296
: 1mLaerosol extract ; . E ] 0,0336 0,112 156 553 67.0 57,8 6,65 707 4,10
i H b 0,0515 0172 156 170 243 130 1,40 1,40 0357
§ H H 0,182 0,607 468 371 406 373 66,5 66,5 281
; ; ’ g T o218 0,728 293 389 35.7 6,12 177 177 0,842
Impinger at 0 °C Impinger at -75 °C Preparation of GC-vial B with insert: § ‘l i il n 0,0229 00763 156 344 461 8 350 4,29 3,04
Addition of 0.1mL BSTFA solution to H i \ i aJ H 0,0554 0,185 156 347 46.4 347 868 868 1,79
0.1mL solution of GC-vial A U B , 1 1 B A et 0,0923 0,308 156 117 11,7 <100 NA NA NA
_ 0132 0,439 156 256 343 219 436 a7 282
Figure 1: LOD - limit of detection ULOQ - upper fimit of quantitation  UWRL - upper working range limit
fF!lOgl‘:l’i jsézzﬁdw view of the lolaé:i: ;hmmamqram (TIC) Figure 3. Tla(alm;'; fhmmamglam (TIC) from selecfzzfyvm LLOQ - lower limit of quantitation  LWRL - \aguper wkm;range limit * o rene
Method solution, analyzedon GC-MS system A. on GC-MS system B
Analyses are performed on three GC-MS systems (Agilent 7890B) equipped with Masshunter GC-MS Data 5
quisition for data isition and ion Software Qi itative Analysis for data treatment. 9
Table 1: GC conditions " H
i N H electronically heated tobacco by decreasing the numbers of aerosol collection methods from three to one and
b Poolsl analytical methods from five to one (comprising three instrumental methods).
o H 1 £
| H HI 1 The method was successfully validated and shown to be selective, precise, and accurate over the tested
m, deactivatedsilica0.25ym  None None g
fnectortemperatore__________ PZIEY 20C 250°C
Y s, ratio 1:20 Pulsed splitiess Split, ratio 1:20 T LI LI O N N B
fojectionvoume PRIV 100k 104 — o
T 1.5 /i 2 ml/mir L5 ml/mir igure from r
s:::::j:; Lem/min S2m/mn Lem/min for the highostcalbration safon. anal)yzedon GC-MS system C References
- Initialtemp 40°Chor25min 60°Cfor 1.0min 35°Cfor2.0min
~Ramp1 30°C/minto 150°C, 0 min 15°C/minto 130°C,0min 10°C/minto 200°C, 2min
-Ramp2 5°C/minto 200°C,0 min 4°C/minto 180°C,0 min 30°C/minto 250°C, 7 min The quantitation is performed by external calibration by using calibration curves with evenly distributed 1. ICH Harmonized Tripartie Guideline: Validation of Analytical Procedures: Text and Methodology Q2(R1), 2005
-Ramp3 8°C/minto 220°C, 1 min 20°C/minto 250°C, 5 min concentration levels and internal standardization for correction of instrumental drift and injection variability, 2. AOAC C"ﬂ'lcial methods of analysis (2012) Guidelines for standard method performance requirements,
-Ramp4 30°C/minto 240°C, 8 min covering a wide range of which is compound (e.g., 1 ng/mL for quinoline and 210 Appendix F
Totalun time 28.333min 26.667min 29.167min ug/mL for glycerin for the lowest standard level).
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Introduction and Objectives

¢ Screening method for the quantitation of 33 compounds

GC-MS system A GC-MS system B GC-MS system C
L]
onsource | El El

Electron ionisation (E]) in the aerosol generated by an electronically heated tobacco

ource temperature 230°C 230°C 230°C system (PMI’s Tobacco Heating System (THS) 2.4
MS quad temperature 150°C 150°C 150°C «  one aerosol collection
EM)settings Delta EMV Delta EMV Delta EMV
Acquisition mode (SIM), quantifier, qualifierion  SIM, quantifier, qualifierion  SIM, quantifier, qualifierion m/z: e one ana|ytica| method
m/z m/z
1,3-Butadiene, 54, 53 Catechol, 254, 239 Carbon disulfide, 76, 78 . . .
Isoprene, 67, 68 Resorcinol, 239, 254 Furan, 68, 39 Same extract is analyzed by using three different gas
SR o LU ibct P chromatography-mass spectrometry methods (GC-MS)
Acrylonitrile, 53, 52 2,3-Pentanedione, 100, 57
Toluene, 92,91 Acetol, 74,43
Pyridine, 79, 51 Glycidol, 44, 31
Styrene, 104, 103 Furfural, 96, 95
Propylene glycol (PG), 61, 45 2-Furanmethanol, 98, 97
2-Furanmethanol, 98, 97 Caprolactam, 113, 85
Menthol, 138, 123 5-(Hydroxymethyl) furfural
Acetamide, 59 (HMF), 126,97

Naphthalene, 128
Nicotine, 162, 161, 163
Acrylamide, 71, 55
Quinoline, 129
Phenol, 94, 95
o-Cresol, 108, 107
Triacetine, 145,116
m-Cresol, 108, 107
p-Cresol, 108, 107
Glycerin, 61,43

* EM : Electro-multiplier ‘ H \‘
Confidential - For Discussion Purposes Only * EMV : Electron multiplier voltage 2
* SIM : Selected ion monitoring



Sample Preparation Procedure

O Aerosol of the electronically heated tobacco U

Smoking machine

| —

Sd . N

Impinger at 0 °C
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Syringe

Impinger at -75 °C

Linear smoking machine (Cerulean SM450) (1 Health Canada (HC) smoking regimen

Compounds are extracted from the
CFP in the combined impinger
solution for 10 minutes at 150 rpm

A 4

Preparation of GC-vial A and C:
Addition of 0.1mL ISTD solution to
1mL aerosol extract

Preparation of GC-vial B with insert:
Addition of 0.1mL BSTFA solution to
0.1mL solution of GC-vial A

* BSTFA - N,0O-Bis(trimethylsilyl)trifluoroacetamide
* CFP - Cambridge Filter Pad
*ISTD - Internal Standard
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Chromatography profile

GC—MS system A GC—MS system C
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Nominal
) LLOQ ULOQ LWRL UWRL omina CDyo5
Compound content '

(ng/item) (ng/item) (ng/item) (ng/item) (ng/item) g (ng/item) (ng/item) (ng/item)
Ouinoline 0.00109 0.00364 0.120 0.00557 0.0758 0.00597  0.00203 | 0.00252 | 0.00181
4697

Glycerin 246 | 819 | 8400 | 2318
1,3-Butadiene 0144 | 432 | 0144 [ 271 | 0226 | 00703 | 00709 [ 0.0365 _

Concentration range Polarity Volatility

The purpose of the developed method was to allow quantitation of 33 compounds in the aerosol generated by an electronically heated
tobacco system by decreasing the numbers of aerosol collection methods from three to one and analytical methods from five to one,

comprising of three instrumental methods.

The method was successfully validated and shown to be selective, precise, and accurate over the tested concentration ranges for all
compounds.

Confidential - For Discussion Purposes Only




