Characterization of a Vitrocell VC1 Using Nicotine Dosimetry: An Essential Component Towards
Standardised In Vitro Aerosol Exposure of Tobacco and Next Generation Nicotine Delivery Products
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ABSTRACT

The US-FDA has regulatory authority over tobacco products, including conventional cigarettes and next generation products
(NGPs) such as e-cigarettes and tobacco heating products (THPs). There is a desire by the industry, regulator and animal
protection organizations to incorporate non-animal test methods for tobacco product and NGP assessment. When assessing
respiratory effects in vitro, reliable exposure systems that deliver aerosols to cellular/tissue cultures at the air-liquid interface
are needed.

Using nicotine dosimetry, we report the characterisation of a Vitrocell VC1 in our laboratories (IIVS, USA). Nicotine, generated
from a 3R4F reference cigarette or NGP (e-cigarette and THP) aerosols at source and the exposure interface (culture media),
was assessed using UPLC-MS/MS. This data was compared to published dosimetry data for the same products, generated at
a different laboratory (BAT R&D, UK), on different exposure systems (VC10 and Borgwaldt RM20S) to confirm repeatability.
The nicotine content of 3R4F and NGP aerosols at VC1 source generation were established. Results demonstrated no
statistical difference between laboratories (IIVS and BAT) (p=0.903) when comparing puff-by-puff nicotine concentrations from
the three products. Culture media nicotine assessment demonstrated no significant difference between replicate wells in the
exposure module (p=0.855), indicating uniform delivery.

This study demonstrates successful Vitrocell VC1 aerosol generation and delivery across multiple nicotine product categories, _ _ _ o _
as characterised using nicotine as a dosimetry marker. The data suggests the VC1 established in our lab can reproducibly Figure 2. The Vitrocell VC1 exposure system and a schematic cross section including the12/6 exposure module | T
generate and deliver tobacco product and NGP aerosols for future in vitro assessment and matches the performance of 0.00

i e TABLES — TECHNICAL SPECIFICATIONS i weso.  mesa e e
INTRODUCTION
Table 1. Comparison of the technical specifications

The adverse health effects associated with traditional combustible cigarettes have been well established and include lung between the Vitrocell VC1 and the VC10 in this study
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FIGURE 5. Mean puff nicotine concentration inter-laboratory comparisons of the four product/regimes between the US lab
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of an acceptable standardized and reproducible in vitro exposure system that includes the generation of the test matrix.
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MATERIALS & METHODS
_ S S | o RESULTS — PUFF-BY-PUFF NICOTINE CONCENTRATIONS
» Test articles and puffing regimens — Scientific reference cigarettes (3R4F) were tested at 2 smoking regimes, ISO and HCI.
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tested at a modified HCI regime (Figure 1). ==-3R4FISO = =3R4FHCl - THP HCIm ePen CRM81 ——3RAFISOUS  =——3R4F HCI US THP HCIm US ePen CRM81 US N
] . ) o ] ) 0300 e 3RAFISO UK  eveee 3R4F HCI UK THP HCIm UK ePen CRM81 UK 0 — —
» To characterize VC1 performance, repeatability of aerosol generation was assessed by quantifying nicotine at the aerosol _ . 0.350 . R T — — —
. odule pos
source on a pl-jf-f'by'pl-lf-f baSIS! across all prOdUCtS' 0.250 T + 0.300 Product Air 3R4F diluted ePen diluted ePen undiluted
» To characterize repeatability of aerosol delivery to the exposure module, and uniformity of delivery across replicate < ,z+~\\],,—" <
. als B . " g . . S 0200 i - % - 5 0250 et i ) . ) ) )
fgf%?zrl:(rzi (\:AI/ egrsetlsgii:j i|f£(iar2?(tat;xposure conditions, nicotine was quantified In the exposed culture media from 3R4F % [—* St > FIGURE 6. Mean nicotine concentration in exposed culture media across three wells of the Vitrocell 12/6 module under
J J ' . P ' £ 0200 various exposure conditions (n=3/module position). A General Linear Model ANOVA (product nested within module position)
fg’ 5 § 0.150 demonstrated no significant difference between the three replicate exposure wells in the 12/6 module (p=0.855)
S / NN g
— Figure 1. Products tested included: 3R4F reference cigarette at 1ISO and 2 SEen t [ P,,/}““i ..... o= }' 2 100
bottom left) at the HCI regime; and a commercially available e-cigarette oea },’/ A l . [ 0.050 CONCLUSIONS
.

(Vype ePen, below) at the CRM81 regime — 0.000

— )
: L L 'k 3 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
) ) i ) |
[ 1 1 . Puff number Puff number
o ‘ | |
77
2 |
1

1. Nicotineis arobust marker for in vitro aerosol delivery dosimetry assessment

2. Puff-by-puff nicotine content correlated well between prior studies and between labs

3. Aerosol delivery to the cellular interface was found to be reproducible across replicate well positions
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FIGURE 4. Puff-by-puff nicotine concentration inter-laboratory
comparisons of the four products and specific smoking
regimes between the US lab (IIVS) (solid lines) and the UK
lab (BAT R&D) (dotted lines) (n=3)

FIGURE 3. Puff-by-puff nicotine concentration profiles of the
four products and specific smoking regimes on the VC 1 (n=3)




