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ENDS Flavors: From Exposure to Target Tissue Dose

Hazard
Identification

Flavoring Compounds in ENDS via Inhalation

@g(ﬁ%}@

Dose : : é)
In Vivo Point of Departure ? —%
Response . @
Tissue Dose In Mouse Respiratory Tract @% Q\
Body : :
Surface Upper Respiratory Tracheobronchial

Area Tract (URT) (TB) .

Exposure ENDS Use Scenario
e Puff duration (2 seconds)
Dosimetry Modeling ——— « Puff volume (50 mL)
v  Inter-puff interval (30 seconds)

e Puff number (15 per session)
Human Equivalent Doses (HEDS) e For one 24-hour use session
hourly use over 16 hours

Which dose in the mouse provides the most relevant
basis for extrapolation to human?
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MPPD-PBPK Model
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MPPD-PBPK Model: Partial VValidation
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The MPPD-PBPK model developed in this study well recapitulated in vivo data
Model predictions fall within a factor of 2 for Nicotine and 2.6 for Ethyl Maltol
For Methyl Anthranilate, the measurement falls within the simulation's elimination phase
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MPPD Predicted Particle Deposition

The MPPD model predicted different deposition patterns of particles in For Particle Phase
mice and humans
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Flavor Clusters Based on Tissue Concentrations (Mice)
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				Chemical		CAS		Z-score mice								Z-score human

								Cvenmax		Cturtmax		Ctalvmax		Cttbmax		Cturtmax		Ctalvmax

				Dihydroactinidiolide		17092-92-1		-0.22		2.49		-0.73		-0.18		5.87		-0.81

				Ambrox		6790-58-5		-0.20		4.81		1.63		1.06		-0.25		0.5

				alpha-Damascone		43052-87-5		-0.27		0.41		3.04		2.39		-0.29		0.5

				Linalool		78-70-6		-0.26		0.02		2.13		1.59		-0.24		1.92

				D,L-Citronellol		106-22-9		-0.22		1.12		1.45		2.99		-0.05		3.29

				p-Mentha-8-thiol-3-one		38462-22-5		-0.25		0.74		1.39		1.89		-0.27		0.31

				Eugenyl acetate		93-28-7		-0.15		0.83		0.49		1.50		-0.09		1.42

				para-Cymene		99-87-6		-0.20		-0.41		1.19		0.04		-0.32		-0.63

				Methyl cinnamate		103-26-4		-0.30		-0.24		1.51		0.68		-0.28		0.81

				(E,Z)-2,6-Nonadienal		557-48-2		-0.36		-0.23		1.3		0.63		-0.27		1.06

				delta-Nonalactone		3301-94-8		-0.34		0.08		-0.18		0.29		-0.13		0.88

				Isopulegol		89-79-2		-0.29		-0.12		0.62		0.64		-0.21		1.81

				3-Methyl-2,4-nonanedione		113486-29-6		-0.33		0.38		0.12		0.68		-0.18		0.49

				Piperitone		89-81-6		-0.34		0.27		0.4		0.88		-0.2		0.75

				Methyl anthranilate		134-20-3		-0.35		-0.25		-0.52		-0.32		-0.17		0.49

				2-Methyl-4-phenyl-2-butanol		103-05-9		-0.37		-0.47		-0.17		-0.52		-0.33		-0.89

				para-Dimethoxybenzene		150-78-7		-0.37		-0.44		0.02		-0.40		-0.31		-0.28

				cis-3-Hexenol		928-96-1		-0.27		-0.5		-0.53		-0.72		-0.33		-0.74

				Acetal		105-57-7		-0.30		-0.5		-0.56		-0.72		-0.32		-0.45

				Isobutyraldehyde		78-84-2		-0.31		-0.5		-0.53		-0.74		-0.33		-0.61

				Benzyl alcohol		100-51-6		-0.26		-0.42		-0.79		-0.73		0.45		-0.78

				Ethyl lactate		97-64-3		-0.28		-0.44		-0.8		-0.74		0.4		-0.75

				2-Methylbutyric acid		116-53-0		-0.24		-0.42		-0.77		-0.68		0.03		-0.08

				2-Acetylthiazole		24295-03-2		-0.17		-0.41		-0.78		-0.71		0.3		-0.52

				Ethyl 2-methylbutyrate		7452-79-1		-0.45		-0.5		-0.77		-0.77		-0.33		-1.18

				Triethyl citrate		77-93-0		-0.33		-0.39		-0.75		-0.75		-0.17		-0.79

				Furaneol		3658-77-3		-0.37		-0.44		-0.77		-0.76		-0.15		-0.88

				Ethyl maltol		11/8/40		-0.36		-0.46		-0.78		-0.77		-0.26		-0.91

				Ethyl vanillin		121-32-4		-0.33		-0.29		-0.69		-0.72		-0.32		-0.75

				alpha-Pinene		80-56-8		-0.42		-0.5		-0.61		-0.72		-0.33		-1.18

				Isoamyl alcohol		123-51-3		-0.29		-0.46		-0.64		-0.65		-0.25		0.64

				1-Penten-3-one		1629-58-9		-0.33		-0.48		-0.66		-0.69		-0.28		0.24

				Ketoisophorone		1125-21-9		-0.35		-0.41		-0.74		-0.67		-0.16		-0.29

				2-Methoxy-4-methylphenol		93-51-6		-0.37		-0.44		-0.69		-0.66		-0.32		-0.69

				2-Acetylpyrrole		1072-83-9		0.99		-0.45		-0.71		-0.68		-0.25		-0.91

				2,5-Dimethylpyrazine		123-32-0		1.60		-0.45		-0.7		-0.65		0.28		-0.9

				Acetanisole		100-06-1		4.56		-0.22		-0.1		-0.04		-0.1		-0.41

				3-Ethylpyridine		536-78-7		3.07		-0.3		-0.34		-0.26		0.18		0.31
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Correlation Analysis

Tissue concentrations of flavor
compounds

Positively correlate to

« Lipophilicity (LogKow) (statistically significant)
» Molecular weight (MW) (weak and indirect)

Do not correlate to
» Vapor pressure (logVP)

Correlation analysis between tissue concentrations and physico-chemical
properties: the n-octanol:water partition coefficient (logKow), molecular
weight (MW), water solubility (logWS), and vapor pressure (logVP)

Lipophilic compounds (higher LogKow, lower
water solubiulity LogWS) tend to preferentially
accumulate in respiratory tissues.

Lipophilic compounds may have longer
residence times in respiratory tissues, potentially
increasing their local effects.

C@? Mouse
gg;fi';t;? cven,.,  Cturt.  Ctalv,, Cttb, . Cturt,,, = Ctalv,,,
MW -0.13 0.56 -0.16 0.28
logKow -0.14 0.70 . . 0.06 0.43
logWs 0.21
logVP -0.03 -0.32 -0.19 -0.27 0.06 -0.20
Cven: concentration in venous blood Ctalv: concentration in the epithelial layer of alveolar region
Cturt: concentration in the epithelial layer of URT Ctth: concentration in the epithelial layer of TB region
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				correlation coefficient		Mice								Human

						Cvenmax		Cturtmax		Ctalvmax		Cttbmax		Cturtmax		Ctalvmax

				MW		-0.13		0.56		0.43		0.47		-0.16		0.28

				logKow		-0.14		0.70		0.72		0.67		0.06		0.43

				logWS		0.21		-0.57		-0.63		-0.53		0.42		-0.33

				logVP		-0.03		-0.32		-0.19		-0.27		0.06		-0.20






ENDS Flavors: From Exposure to Target Tissue Dose

MPPD-PBPK Model for Multiphasic ENDS Aerosols

Tissue Dose In Respiratory Tracts of Rats and Humans

Conclusion

i . Altrla Jingjie Zhang | Regulatory Affairs | Altria Client Services LLC | 79th Tobacco Science Research Conference, September 23, 2026 13



r

Conclusions

The dosimetry results indicate m l‘li'lssuEiﬂc():sss%n rgbcfdssuggr?j tt;[)hat
species-specific deposition o POp mpoun :
patterns in humans and in mice. D U togvp accumulate in respiratory tissues

= regardless of their partitioning in
particle/vapor phases

The correlation analysis indicates that the behavior of flavoring compounds is more

predictable based on their physicochemical properties in the mouse model than
in the human model.

Therefore, the use of a generic dosimetry model for human exposure may require
additional caution to ensure relevance and accuracy.
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