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Introduction

PMTA guidance for ENDST recommends:

“a list of uniquely identified constituents or chemicals, including ... other toxic chemicals contained within the product or
delivered by the product to be provided”

Objectivel:

«  [Full Chemical characterization of the ENDS aerosol
 Determination of aerosol constituent emission levels

Targeted and Non-Targeted Aerosol Analysis

Targeted . . Compound .
Analysis RUSRHISHINE Identification F;“F')Czarafte”za“on
Semi-Quantitative o oot

Screening study to assess additional compounds not directly
measured in the targeted analysis

Evaluate specific set of chemicals outlined within
regulatory guidance

JuulLabs Inc. TM and © 2020 Juul Labs, Inc.

1 This presentation is intended for sharing with the scientific community. It is not intended for advertising or promotional purposes and is not intended for a general H
Juul Labs Science P g Y gorp purp g JuulLabsScience.com

consumer audience.



Compound Identification Process for GC-MS Non-Targeted Analysis of JUUL Aerosol using a Custom Mass Spectral Library

Non-Targeted Analysis of ENDS by GC-MS

Sample Collection
Data Acquisition

Data Processing Compound Identification Interpretation

T | . The mass spectrum of an analyzed compound CO m p 0 u nd
: | o ! I I | I categorization and
. ? A - n l | rationalization
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— — The mass spectrum in the library _— Co mp arison to C|garette smoke

Debector

Responsa Peak detec.tlon Mass Spectra'
s h Deconvolution databases and libraries cigerers N @
(compound extraction) e -

: N Custom

: Library
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Non-Targeted Analysis: Compound Identification

® Many published NTA studies rely heavily on NIST and/or other pre-established vendor libraries for
compound identification

® There are several limitations in solely relying on pre-established vendor databases:
* Need for a match factor threshold (“good” match/identification >80)
« Poor match factor due to matrix effects
» Not all e-vapor related compounds are included
* Inconsistent compound identification between samples

« The NIST database mostly consists of non-deconvoluted mass spectra
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Mass Spectral Libraries — Comparison of Match Factor Threshold

JUUL Golden Tobacco 5.0% Aerosol NTA Compounds*
ler Mass Spectral Database

m Match Factor>80 = Match Factor <80
267,376 compounds (NIST17)

Metabolites, drugs, pesticides, surfactants, etc.

JUU' LCIbS Custom Mass Spectral Library

Reference standards (matrix matched)
Tentative identifications

Previously observed unknown compounds

13

NIST17 ONLY NIST17 + CUSTOM

*Primary constituents ([propylene glycol, alyeerol, nicotine, and benzoic acid) are

not included in reporting
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Identification Comparison

Sample set: Golden Tobacco 5% aerosol

NIST Custom library
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Impact'of Matrix Effects on'Compound Identification

284 <— Benzoicacid

PG — VG—

256
241 <— Nicotine
2.2
2_ -
1.8
1.6

1.4

1| 7.00 2,00

0.4 ‘
0.2
5.00 6.00 7.00

3.00 4.00

2.00 3.00 10,00 11.00 1200 1300 14.00 15.00 16.00 17.00 18.00 1300 20000 2100 22100 23100
Acguisition Time (min)

PG - Propylene glycol; VG — Vegetable glycerin

JuulLabs Inc. TM and © 2020 Juul Labs, Inc.

1 This presentation is intended for sharing with the scientific community. It is not intended foradvertising or promotional purposes and is not intended for a general H
Juul Labs Science  [nspresentations 0 Y gore pure 0 JuulLabsScience.com



8 Compound Identification Process for GC-MS Non-Targeted Analysis of JUUL Aerosol using a Custom Mass Spectral Library

Impact'of Matrix Effects on'Compound Identification
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Improved Match Factor
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Improved Match'Factor

Match Factor
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Absence in NIST Database
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Absence in NIST Database
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Chromatogram
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Summary

® Limitations using NIST database only search for chemical identification of ENDS aerosol:
« < 20 % of the detected compounds had an acceptable tentative identification (match factor > 80)
« Peaks co-eluting with primary constituents exhibited poor match due to matrix effects

* Inconsistent identifications between samples

® A comparison of the compound identifications when performing a search including and excluding the
custom library combined with the NIST17 database for JUUL aerosol resulted in < 20% common
identifications.

® The use of a custom library greatly increased acceptable tentative identifications by consistent detection
and peak tracking based on relative retention time (RRT).

® The use of a custom mass spectral library is a valuable addition to the non-targeted assessment
approach.
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