In House Development of In Vitro Micronucleus Assay Screening
Next Generation Tobacco Products Using Microflow

Yihe Li* lan Crooks, Emmma Bishop, David Smart and Damien Breheny
B.AT (Investments) Ltd., GR&D Centre, Regents Park Road, Southampton, SO15 8TL, UK

Introduction Results: Micronucleus And Cytotoxicity After 3-hour Treatment

In vitro micronucleus assay (IVMN) is a genotoxicity test for the
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detection of micronuclei in the cytoplasm of interphase cells. It is - Bm_ Y o
widely accepted by regulatory bodies as an in vitro method to N C o T
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toxicants such as those found in tobacco and tobacco smoke . 3 Wt .
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active compared to cigarette smoke. The aim of this study was to Concentration Ho/mL e
. .. Figure 3. Micronucleus percentage (A) and cytotoxicity (B) of IR6F TPM, eHTPB2 and HP

establish the IVMN assay 1o screen HP emissions and assess the product ACM after 3-hour treatment without presence of S9. Optimum cytotoxicity of 50-
potential genotoxicity of HP aerosol compared to cigarette smoke 60% was highlighted in red dotted line. N=3 . Data are presented as mean * SD.
using Litron MicroFlow® Kits (Bryce SM et al, 2010). This was done by
comparing TPM (total particulate matter) from reference cigarette . 1R6F, eHTPB2 and HP comparator all showed dose-related
1R6F smoke with HP aerosol collected mass (ACM) gathered from increase in micronucleus induction and cytotoxicity.
internal reference stick eHTPB2 and a commercially available HP (HP
comparator). « 3-fold increase in micronuclei formation was observed for TR6F

TPM at 90 pg/mL, higher than eHTPB2 and HP comparator at

1500 pg/mL.
Methodology

« TR6F TPM reached optimum cytotoxicity range (50-60%) at 90
Test Articles ug/mL, HP comparator reached this range at maximum testing

, , concentration of 1500 ug/mL.
1R6F reference cigarette, HP reference stick eHTPB2 and a HP

comparator were assessed in this study. The process of capturing

cigarette smoke TPM and HP aerosol ACM is shown in Figure 1, stock Results: Micronucleus And Cytotoxicity After 24-hour Treatment
concentrations of TPM and ACMs are listed in Table 1.
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Figure 1. Process of capturing TR6F TPM (A) and HP product ACM (B). Aerosol was generated Figure 3. Micronucleus percentage (A) and cytotoxicity (B) of TR6F TPM, eHTPB2 and HP
following HCIm regime using Korber LM4E vaping machine. Appropriate amount DMSO was product ACM after 24-hour treatment without presence of S9. Optimum cytotoxicity of 50-
added to dissolve and extract TPM and ACM. TPM= total particulate matter, ACM = aerosol 60% was highlighted in red dotted line. N=3 . Data are presented as mean * SD.
collected mass.
Table 1. Stock TPM and ACM concentrations. « TR6F, eHTPB2 and HP comparator all showed dose-related
Test Articles Stock concentration Increases in micronucleus induction and cytotoxicity.
T1R6F TPM 24 mg/mL
Jpe—— 150 ma/mL « 8-fold increase in m|§ronucle| formation was observed in TR6F
TPM at 60 pg/mL, higher than observed for eHTPB2 and HP
Comparator HP product ACM 150 mg/mL . . .
comparator at maximum testing concentrations.
In vitro Micronucleus Assay « 1R6F TPM reached optimum cytotoxicity range (50-60%) at 60
« Chinese hamster lung cells (V79) were seeded at 0.25 x 105 per well wg/mL, HP comparator reached at maximum testing

in 24-well plates. concentration of 800 pg/mL.

« TPM or ACM was diluted in DMEM at maximum 1% of DMSO in
stock concentration. Treatment was carried out under 3-hour -S9

and 24-hour -S9 conditions. Conclusion
« Cells were treated with Litron MicroFlow® kit according to
manufacture instructions. This study demonstrated that IVMN assay may be a viable tool
« 300 uyL of samples were transferred to 96-well plates before to assess the potential genotoxicity of traditional cigarette and
analysed with BD Canto Il FACS machine. HPs using the method presented.
* Vehicle control and untreated controls were tested, mitomycin C

(MMC) was used as positive control in both testing conditions. 1R6F cigarette TPM and HP ACM showed dose-related responses
in micronuclei induction under both 3-hour and 24-hour

Results: MMC As Positive Control treatment conditions.

el Shoek TP el Ak conteniiEions. MMC induced Both HPs we tested showed less genotoxicity and cytotoxicity
MN (%) Cytotoxicity (%) ﬁﬂi’féﬁeurjé}oonse n compared to 1R6F cigarette, considering less micronuclei
; . h generated, and less cytotoxicity observed at the same testing
MMC 2 pg/mL (3h) 17.25 59.54 + 5.09 induction at both 3- trati
hour and 24-hour concentration.
MMC 0.2 ug/mL (24h) 19.10 55+ 0.97 treatment
conditions. This study will be further supported with +S9 data.
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