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Background
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at air-liquid interface Aerosol
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Goal:
Cells

» Characterize in-vitro particulate dosimetry for Vitrocell®
cell exposure systems

» Provide fundemantal scientific understanding of aerosol
delivery using computational modeling and experiments

viewed by CORESTA

» Strengthen knowledge base needed to evaluate and
regulate e-cigarettes
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*Vitrocell® 24/48
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http://www.vitrocell.com/

Vitroc,ell® AMES 48
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Vitrocell® Systems Trumpets

Vitrocell® 24/48: 200 mL/min :Vitocell® Ames48: 2,000 mL/min
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CFD* Methods For Particle Tracking

Eulerian: Fluid flow and particles are both treated as a
continuum. Particle equations are written as functions
of space and time and are solved on a control volume
basis with an appropriate interaction.

Lagrangian (Discrete Particle Simulation): Particle
trajectories are determined by tracking the motion of
individual particles as they move in time.
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CFD: Vitrocell® 24/48 Trumpet
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Vitrocell® 24/48 Trumpet Deposition: Eulerian vs Lagrangian
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Vitrocell® Systems Full Row Model
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Vitrocell® 24/48 Full Row Model
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Vitrocell® VC 24/48: Particle Deposition on Plates
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Vitrocell® 24/48 Plate Deposition Concentration
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Vitrocell® AMES48 Plate Deposition Concentration

N. . =1e+06
inj

Inlet

I

Time =100 sec

10 mL/min

\
|

Outlet

2000 mL/min

1

Pipe Deposition:

D1:0.3%
D2: 0.4%
D3:2.7%
D4: 4.5%

D5:9.9% —

<

P ——

g.‘i'

/

Y
PR

3

i
»

Exiting:

D1:97.3%
D2: 97.0%
D3:94.3%
D4: 92.5%
D5: 87.0%

Deposition

/7/ 30
D1=0.54/-bm;

F‘ Altria

Altria Client Services

1 (219) - D1:(192) , D1: (326) ,
~ i = Max' 6/mm . Max: 7/mm
o .. P 5 PR a2
2 ’ ¥ » ST
U 2y AW R & 10 . N ¥ ,\,,‘ ) o g 5 # 3
el ",& AT ’ wher AN W e B
,.E\ 2 *;4 * . - :‘ i :\ 1 L B \ lﬁ'vh v* - «*t‘n*ﬁ é‘*«
S ol srr gy ¥ Pt * ' 0t TP Y ’ o f+ e ¥ ¥ RE |
> |\ » \ 5% % Vs gk E oy
* e ! - - e ! - Load
2 @ L e T A, T P T W
11 N g “‘,' ,»;’ 11 Vo # L e gl N % ‘x‘:‘*"‘ * ‘\'.f
) N A%, g o R i N, wBe, * i
N * Sy +2 PN | e
L - i o b AW
20 21 22 23 25 26 27 28 31 32 33 34
x (cm) x (cm) x (cm)
-—
D5 4 5 ﬂ,m DS5: (5160) DS: (5466) , D5: (4208)
- - X: — X: - X:
Ma 88/mm? Ma 90/mm Max: 76/mn
% - ~ o
r \ ’ - \ ’ e = »
1r 2 \ 1 o A 1t ¢ \
’ h \ 7 —_ \ 7 \
= |1 al | \ ' : \ ' 1 \
§ oh 'l ] o % ) oft ;4 !
B i 5 ' - \ A
\ L ,’ \ Wu’ ,' \ el i
17 > ’ -1 . “ap N ’
N & [ ~ & ’ ~ & ’
2 . - - - bd - - - - * o - ” -
20 21 22 23 25 26 27 28 3 32 33 34
X (cm) X (em) X (em)

40 0

| \|

70

Concentration:

(#imm?)

Altria Client Services | Castro, N. | CORESTA 2017 |

x (cm) Max
D1: (284) 2 D1: (137) D1: (236) 2
e Max 6/mm J— Max 4/mm? _ Max 6/mm
g P - e o
qf“*?’??"w \h PR S n,* iy .:‘ s
P A o ’“’vt \‘ 1 ¢ e * 1 g usy ¥ fﬁ\,x
L % wrr » 3,
l+ :,;,1 o g ;f ‘é . ”+‘ ,‘ . ' % "‘ 'wz T i e :,,
" T * EL 2
I % i i o ol . . !
Vo £y Tar ?'”,’: ¥ ’J Ve e g . - ¢ _"Uv . Eapre |
<* u"‘,_t #* e 0 ey A * a;I v ¥ ATes i bl
T R S e T 1bs . =gy 2 1 e L :
S o e . Nk e Sz gk i <
Meerd_ Ve | e ~Hx oI =
n
36 37 38 39 42 43 44 45 47 48 49 50 Ll
X (cm) X (em) X (cm) %
O
D5: (4050) 2 D5: (4169) 2 D5: (4683 >
- ~ . Max: 69/mm . Max 88/mm - Max 117/mn. ©
> ~ - = =]
e RS P SN . i g
’ \ 1t 2 N 1o, N %
’ . A ’ \ ’ Al S
I - \ 1 1 \ >
1 it ] ot o ! 5
\ ! \ \ P
\\ 4 ’ \\ \\ .
% o ’ 1 < -1 g . /
\\‘ e \\_ T % = e
36 37 38 39 42 43 44 45 a7 48 49 50
X (cm) X (em) x (em)

13

SSPT2017 - Document not peer-



Vitrocell® AMES48: Particle Deposition on Plates
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Summary

» A computational model has been developed for characterization
of particulate delivery of Vitrocell® systems.

» The model can be used to estimate particulate delivery
efficiency for various parameters including:

* Geometry
* Flow rates
e Particle diameter

» Once validated with experiment, model can also be used to
optimize systems aerosol delivery.
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