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Category

Publication

Abstract

Chemistry & Physics

Mitova MI, Cluse C, Correira D, et
al.Comprehensive Air Quality Assessment of
the Tobacco Heating System 2.2 under
Simulated Indoor Environments, Atmosphere,
2021, 12(8):989

Despite the growing popularity of heated tobacco products, there are few comprehensive studies on their
environmental aerosols. Therefore, the impact of the Tobacco Heating System 2.2 (THS 2.2) on indoor air quality
was evaluated on the basis of a comprehensive list of 31 airborne constituents along with targeted screening of the
gas—vapor and particulate phases of the environmental acrosol. The assessments were conducted at three
ventilation rates. Indoor use of THS 2.2 increased the levels of nicotine, acetaldehyde, glycerin, and (if mentholated
products were used) menthol relative to background levels, with a corresponding increase in total volatile organic
compounds (TVOC) values. Moreover, a temporary increase in ultrafine particles was observed when two or more
tobacco sticks were used simultaneously or with a short time lapse between usages, but the concentrations returned
to close to background levels almost immediately. This is because THS 2.2 generates an aerosol of liquid droplets,
which evaporate quickly. Nicotine, acetaldehyde, glycerin, and TVOC levels were measured in the low pg/m3 range
and were below the existing guideline limits. A comparison of airborne constituent levels during indoor THS 2.2
use with emissions from combustion products and common everyday activities revealed a substantially lower impact
of THS 2.2 on the indoor environment.

Chemistry & Physics

Poget L, Goujon CG, Kleinhans S, et al.
Robustness of HPHC Reduction in THS 2.2
Aerosol Relative to 3R4F Reference Cigarette
Smoke under Extreme Climatic Conditions,
Contributions to Tobacco & Nicotine
Research, 2021, 30(3):111-126

In order to assess robustness for the reduction of harmful and potentially harmful constituent (HPHC) levels
generated by the Tobacco Heating System 2.2 (THS 2.2), a heated tobacco product, we compared the aerosol of
this product with mainstream smoke from the 3R4F reference cigarette under different conditions of temperature
and humidity. The desired climatic conditions were achieved by using an air-conditioning system coupled with the
smoking-machine housing. Two extreme climatic conditions were selected, representing a “Hot and Dry” climate
(30 °C and 35% relative humidity RH) and a “Hot and Very Humid” climate (30 °C and 75% RH). In addition,
aerosol and smoke were generated using the standard conditions recognized for smoking-machine analyses of
tobacco products (22 °C and 60% RH), which were close to the climatic conditions defined for “Subtropical and
Mediterranean” environments (25 °C and 60% RH). The experimental conditions were chosen to simulate the use
of THS 2.2 and cigarettes under extreme conditions of temperature and humidity. HeatSticks and cigarettes taken
from freshly opened packs were subjected to short-term conditioning from two to a few more days under the same
experimental conditions. We analyzed 54 HPHCs in THS 2.2 aerosol and 3R4F cigarette smoke, generated in
accordance with the Health Canada Intense (HCI) standard, using modified temperature and humidity conditions
for sample conditioning and machine-smoking experiments. We used a volume-adjusted approach for comparing
HPHC reductions across the different climatic conditions investigated. Although a single puffing regimen was used,
the total puff volume recorded for the 3R4F cigarette smoke varied due to the influence of temperature and
humidity on combustion rate, which justified the use of a volume-adjusted approach. Volume-adjusted yields were
derived from HPHC yields expressed in mass-per-tobacco stick normalized per total puff volume.

Preclinical Toxicology

Battey IND, Szostak J, Phillips B,et al.
Impact of 6-Month Exposure to Aerosols
From Potential Modified Risk Tobacco
Products
Relative to Cigarette Smoke on the Rodent
Gastrointestinal Tract, Frontiers in
Microbiology, 2021, 12:587745.

Cigarette smoking causes adverse health effects that might occur shortly after smoking initiation and lead to the
development of inflammation and cardiorespiratory disease. Emerging studies have demonstrated the role of the
intestinal microbiome in disease pathogenesis. The intestinal microbiome is susceptible to the influence of
environmental factors such as smoking, and recent studies have indicated microbiome changes in smokers.
Candidate modified risk tobacco products (CMRTP) are being developed to provide substitute products to lower
smoking-related health risks in smokers who are unable or unwilling to quit. In this study, the ApoE—/— mouse
model was used to investigate the impact of cigarette smoke (CS) from the reference cigarette 3R4F and aerosols
from two CMRTPs based on the heat-not-burn principle [carbon-heated tobacco product 1.2 (CHTP 1.2) and
tobacco heating system 2.2 (THS 2.2)] on the intestinal microbiome over a 6-month period. The effect of cessation
or switching to CHTP 1.2 after 3 months of CS exposure was also assessed. Next-generation sequencing was used
to evaluate the impact of CMRTP aerosols in comparison to CS on microbiome composition and gene expression
in the digestive tract of mice. Our analyses highlighted significant gene dysregulation in response to 3R4F exposure
at 4 and 6 months. The findings showed an increase in the abundance of Akkermansiaceae upon CS exposure,
which was reversed upon cessation. Cessation resulted in a significant decrease in Akkemansiaceae abundance,
whereas switching to CHTP 1.2 resulted in an increase in Lactobacillaceac abundance. These microbial changes
could be important for understanding the effect of CS on gut function and its relevance to disease pathogenesis via
the microbiome.

Standards & Systems Toxicology

Bovard D, Renggli K, Marescotti D, et al.
Tmpact of aerosols on liver xenobiotic
metabolism: A comparison of two methods of]
exposure, Toxicologu In Vitro,
2022,79:105277

Assessment of aerosols effects on liver CYP function generally involves aqueous fractions (AF). Although easy and
efficient, this method has not been optimized recently or comparatively assessed against other aerosol exposure
methods. Here, we comparatively evaluated the effects of the AFs of cigarette smoke (CS) and Tobacco Heating
System (THS) aerosols on CYP activity in liver spheroids. We then used these data to develop a physiological
aerosol exposure system combining a multi-organs-on-a-chip, 3D lung tissues, liver spheroids, and a direct aerosol
exposure system. Liver spheroids incubated with CS AF showed a dose-dependent increase in CYP1A1/1B1,
CYP1A2, and CYP2BG6 activity and a dose-dependent decrease in CYP2C9, CYP2D6, and CYP3A4 activity
relative to untreated tissues. In our physiological exposure system, repeated CS exposure of the bronchial tissues
also caused CYP1A1/1B1 and CYP1A2 induction in the bronchial tissues and liver spheroids; but the spheroids
showed an increase in CYP3A4 activity and no effect on CYP2C9 or CYP2D6 activity relative to air-exposed
tissues, which resembles the results reported in smokers. THS aerosol did not affect CYP activity in bronchial or
liver tissues, even at 4 times higher concentrations than CS. In conclusion, our system allows us to physiologically
test the effects of CS or other aerosols on lung and liver tissues cultured in the same chip circuit, thus delivering
more in vivo_like data.

Standards & Systems Toxicology

Zanetti F, Iskandar A. Effects of aerosol from
the Tobacco Heating System (THS) on
human organotypic cultures of the
aerodigestive tract, Medicinska re¢, 2021,
2(1):42-46.

Cigarette smoking is responsible for a multitude of health risks and is one of the major modifiable risk factors for
many smok ing-related diseases. Tobacco Heating System (THS) is an elec tronic device, which heats tobacco
instead of burning it. The THS aerosol has a different chemical composition to cigarette smoke, with its levels of
harmful and potentially harmful con stituents reduced on average by 90-95%. Advances in tissue engineering have
enabled the development of sophisticated, three-dimensional organotypic culture systems that closely resemble
human physiology. In several recent studies, buccal, gingival, nasal, bronchial, and small airway human epithelial
organotypic cultures were exposed to aerosol from the THS and cigarette smoke. Standard toxicological assays
were combined with network-based systems toxicology analyses to identify otherwise undetectable cellular-level
effects. The results showed that the THS aerosol has a minimal biological impact on cells in comparison to cigarette
smoke.




Standards & Systems Toxicology

Poussin C, Van der Toorn M, Scheuner S, et
al. Systems toxicology study reveals reduced
impact of heated tobacco product aerosol
extract relative to cigarette smoke on
premature aging and exacerbation effects in
aged aortic cells in vitro, Archives of
Toxicology, 2021, 95(10):3341-3359

Aging and smoking are major risk factors for cardiovascular diseases (CVD). Our in vitro study compared, in the
context of aging, the effects of the aerosol of Tobacco Heating System 2.2 (THS; an electrically heated tobacco
product) and 3R4F reference cigarette smoke (CS) on processes that contribute to vascular pathomechanisms
leading to CVD. Young and old human aortic smooth muscle cells (HA0SMC) were exposed to various
concentrations of aqueous extracts (AE) from 3R4F CS [0.014-0.22 puffs/mL] or THS aerosol [0.11-1.76
puffs/mL] for 24 h. Key markers were measured by high-content imaging, transcriptomics profiling and
multianalyte profiling. In our study, in vitro aging increased senescence, DNA damage, and inflammation and
decreased proliferation in the HAoSMCs. At higher concentrations of 3R4F AE, young HAoSMCs behaved
similarly to aged cells, while old HAoSMCs showed additional DNA damage and apoptosis effects. At 3R4F AE
concentrations with the maximum effect, the THS AE showed no significant effect in young or old HAoSMCs. It
required an approximately ten-fold higher concentration of THS AE to induce effects similar to those observed with
3R4F. These effects were independent of nicotine, which did not show a significant effect on HAoSMCs at any
tested concentration. Our results show that 3R4F AE accelerates aging in young HAoSMCs and exacerbates the
aging effect in old HA0SMCs in vitro , consistent with CS-related contributions to the risk of CVD. Relative to
3R4F AE, the THS AE showed a significantly reduced impact on HAoSMCs, suggesting its lower risk for vascular
SMC-associated pathomechanisms leading to CVD.
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