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Tab.1 Sample information

ETTAN Pl PR 2 e 3 FEih 4
Y e ﬁ?i%j i /g ﬁgi%; i fe fgi%; i fe f?i%j)ﬁ%@ ﬁ;i%;
1 0.865 5427.49 0.543 5398.27 0.421 4811.23 0.381 1616.13 0.512 4266.88
2 0.861 5428.67 0.556 5434.79 0.423 4823.00 0.385 1614.25 0.510 4268.56
3 0.870 5424.83 0.583 5422.31 0.425 4801.52 0.382 1891.93 0.503 4258.32
4 0.856 5460.00 0.566 5401.32 0.422 4812.39 0.384 1795.18 0.509 4260.37
HE 0.863 5435.25 0.562 5414.17 0.423 4812.03 0.383 1729.37 0.509 4263.53
RSD/% 0.60 0.26 2.60 0.28 0.35 0.16 0.41 6.89 0.76 0.12

WAl AR (> 98%, HNEEK TRC AFIAFD ;
Il (Ealai, BRmARAFD ¢ &bk (AR,
FHETIRAENRE AR AR BIREA M (AR,
KA WA R A IR A D SRS (AR,
EZE RN RFARAFD ;. BER _E8 . S,
FALAS. —KEFTER (AR, TRt TRMGARA
DI

X #: Puff Man HEH0E A ( BgEIH K 2 H3)
WA ZS G IR A 5] ) 5 Waters ACQUITY A i R4 €4 34X
(£ [EH: Waters A H]) ; PHS-3C %! pH 1 ( LA
BRPEARR AR AT ; Milli-Q50 #B 4K AL (3 H
Millipore A ] 5 XP504 %4 HiK~F (J&&& 0.000 1 g,
%1 Mettler Toledo AF]) 5 13 mmX0.45 pm 7KAH%EF
XS (R ZERE A RAFD 5 HY-8 i
Rz a CHMEEBEARAFD ; KQ-700DE A%
P RE VAR (RIS SR ERAF)D . DF-

1018 £ #UIE IR I #VEE s FE a8 GRS T A4S
BRFAEAFD
1.2 Fik
1.2.1 B 2 5E

28 Garg"™ IR 7 120 5 4% 2 115 00 o A U0
Bilko DUASKESTHX 1 OREFE S, HERRFRE, FHBY )BT 5 i
NHETEHE, M 20 mL R Eh % il Al 2 mL g /K
W (0.25 mol/mL) , S 7 40min 4R )5 P E R ¥
#5 4R 30~60 min. HUFHEEHA, #8E, i IEAEHOR,
5 Ja M 0.45 um MIPERRIE 38, {87 I AHE = R A
i (RP-HPLC) Em M. sk fFan . et
Agilent Eclipse Plus C s 8154 (150 mm X 4.6 mm, 5
pm) 5 ANAH: FEEAIERR SRS A (10 mmol/L,
pH=6.80) , H LN 65: 35; Jiik: 0.6 mL/min;
HEFER: S ul; ARl 35 °C; A&MEs: UV Ky K.
259 nm.
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Tab.2 Basic information of volunteers

SEE w00 Bl
LB 25 (e EEERTE RSN
2 & 35 e EETMARERAHA
3B 20 @l EETEEE RS
4 W35l EEPRSRERAL R
s & 30 @E ZETEERERLR R
6 W 31 fE mTEE AR
7 & 27 el AEDEERERAL R

1E SE U0 AT AU OO FE S EEAT AR, IR &N
(0.86£0.005) g #f AT IRns . EIEH7EHHAT SLI
I BB AE DL R 26 O8I 4E 1T 30 min A ANE A
5 IR REAR ST AT 72 s @S I UR BT 75 FH 260 7Kk
M @RS E K SZZITH s @S2l 2 A RE
WZ B KB R, R R 30 A R R USSR R
W ©SEIGHEAT B — 52 B 1A] J5 5% B FF S BN AR B 1)
W . EECTT A O &M (ETTAN, T8 T 5 D
e 7 A EREE ARIRE T HE 0~0.5. 0~1.
0~2. 0~5. 0~10. 0~15 Al 0~20 min X J&5 ¥k ¥ ¥ 5 5
WAL %A I T) B A6 R M . SR 1.2.1 T vl e ok
BEAE R R . REIRIE A () IFE AR
HORBEE R, RIS Grubbs 4856 72 5 R S AE .
B & LSS A AR IE 1 i 405 S EU I s

M=M,- M, (1)

Hr, M- A E, pe:

M- B 5 ST & 3, e
M,- 5% FEFE b PR & & g
1.2.3  ARAMEAUE H SELe

S AR O G PN RO N O, BT

TEIR K B WIEIR 2 37°C. FFNL W e B UL 1 s i, B

N37°C, WEBBEREE S, BN O E
TR s P, 7E AL 30 T N Lk R F R AE
A IR &, BATIE W B IR, SCRp
HUH AR A RE o BRI T) U8 F — R 8, 20 s
££ 0~0.5. 0~1. 0~2. 0~5. 0~10. 0~15 I 0~20 min
IFEREAFE M, RH 1.2.2 o A0 1.2.1 B 5l
TE S R RRRRIS SE RS, L T AE DG LA
s N M e 44 7 nT kAT N — 4 sE5e .

2 ZFR5HR

2.1 RIS HIREREE

AR B — R e 37°C 24 1Y, sub i ik
37°CSRAEALL F1 Rl B, N TPl YR TR U o A o
£ 37C,
201 NI MES i 5 R 5 st T B3 = o

W EH TR AR R AR IR AR W KR T
o Wi 4. FEAFEKS . TV EFES,
Horpokar s, 20053 99%, TEARBZRIMN &
£7F pH A 6.71~6.90""" . H 1ir N T-MET 3 E 4 A4l
ToNLER AN A A 2R G5 B A s PRI oL R
W RN, BEMARWRE WA EARSRA
A O N T X O R ) R BB i A K T AR
S [ R A1 H A 5 3% B Morjaria 55 U 43 1) —Fh
R P 245 ST S (10 RSO MEL PG b B A P A N MV, T
JihnE 3 fis.

RIANIERE S

Tab.3 The formula of artificial saliva

D % mmol/L 1L it i & /g
NaCl 10.00 0.5850
Na2HPO, 2.40 0.3408
KH2PO4 2.50 0.3400
PRI 0.15 0.0288
KHCO; 15.00 1.5018
MgCl, 1.50 0.1425
CaCl, 1.50 0.1665

fEEAEK 1L, FH R pH 2 6.7

A5 05 MR P e 73 Y B DR S L R L
SER R AT SN TR R A . Dawes 55
7 24 LERNAEAF S A HE 6 A 7 BE I 73 i
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(R M A B S, 3 A L IR 10 1 s 52 1R
WY 73 VA PE TE 565 1 min SR BIVEAE, Bl 5 Bl &
4% AP Y7 45 WA 3 5 R % . Polland 25 P B 9% 7 90 min
P A 52 PEL R R A XU M PR 2 SR AR I R N M VR U
JEAE 2 min B S ILIEE (2.57+£0.7 mL/min) , MEW
[P 15 378 3 Y [ AN 0.88 mL/min (20 min ) %] 0.55
mL/min. 2% BRI, FRd i AL R M &
JEFHHE, 1w 5 T BN THEBOINN 2 40138 4 FR

A58 FH 105 JOREST P Rl 4 3l PRI A 168 )RR
LG RAE TR AR R AR A, Dawes 25 PO g
7 24 BB NAEARIR A HIE 6 Fh 2 BRI 230
) M Y AR, 2 A EL G 11 1 s 52 SR
W Y 23 A PS5 E 565 1 min SR BUEAE, il i B o )
AT P Y 70 WA FE R % . Polland 25 PV #5817 90 min
P 4R 52 MEL MG SR XU [ M P 5 SR AR I A A M VR U
T AE 2 min B BLIEAE (2.5740.7 mL/min) , MEVR
[P 15 37 3 9 BB A\ 0.88 mL/min (20 min ) %] 0.55
mL/min. % FRSE R, FdEd AL K E
JE R, 1 25 T By N TRV & 4038 4 FoR .

4 BRETILR
Tab.4 comparison of saliva amount

EX’I‘%“?E.# ] f%%%%ﬁ$ RSD% ARADLIA H S50 M

/min  SYMEHE /mL BINE /mL
0.5 1.60 8.08 1.0 (2.000 mL/min)
1 1.89 7.01 1.4 (1.400 mL/min)
2 2.96 5.51 2.0 (1.000 mL/min)
5 5.25 4.94 5.0 (1.000 mL/min)
10 10.29 4.00 11.0 (1.100 mL/min)
15 13.77 5.70 14.0 (0.933 mL/min)
20 17.66 4.25 18.0 (0.900 mL/min)

TE: RIS A AERIMIE .

2.1.2 B RS IR E

185 ML B I 32 31— e M . SE I s 2
Wik TIERY BOh 5 O EFRNERE, 4AE5m
WAH S (HPLC) ¥, BFFE 1 13 B 0 0 =0 2 i
At JRBRAE s R R A AN [R] S A R B AT 9, SRR
B R R SR B S A R R . RS B T
TR B RS IA BN R R A 7). AEEH R A
ETTAN 18 48 o J Bk 1) 4 4 9 tH B ML (AR IE B
b, JelfiE G S BEAR, SO RRADLIE H BRI B

X MR S T REAT A PN AR AR SCBG X b, DUR i M VR
15~20 73t e, BTHREA O, T S ST
YIRS IR, ASRASHF SR A Bl 2 i, HSele:
HPENE | MR ) BEAL E, RE TN R RS T B
iR P MR R B SRR S HOR B R 5
B

& 5 RRIMERE H ESHIAER
Tab.5 Parameter adjustment of nicotine dissolution
in vitro and in vivo

HWORERS (] A7) RO ST RS AR A A R
/min B g WEBOINNE /mL BERE pg R /g
30 0.8 91.01
0.5 30 1.0 130.45 145.04
30 1.2 190.32
30 1.00 150.34
1 30 1.40 242.56 240.53
30 1.80 386.2
30 1.50 450.61
2 30 2.00 535.59 530.84
30 2.50 600.37
30 4.00 1038.21
5 30 5.00 1330.74 1355.39
30 6.00 1652.31
30 10.00 1831.24
10 30 11.00 1943.1 1962.51
30 12.00 2266.45
30 13.00 2068.31
30 14.00 2116.22
15 100 14.00 2203.32 2339.71
250 14.00 2314.46
30 15.00 2520.14
30 17.00 2468.31
30 18.00 2536.57
20 100 18.00 2707.81 2628.27
250 18.00 2896.83
30 19.00 2892.46
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R A E AR SMEAE 2 BN R 6 Fra, MR
AR A AR DS T 1 FR. B ATRLE
e, HRTR A PO AR S 2R B R — B, X
7 REAR S 3t 17 4% 2 105 J0AT m MR ik P A PAY 9 3 0
.

R 6 FROSMERIRLIE H S

Tab.6 Simulated dissolution parameters of nicotine in pouched
smokeless tobacco product

BEUIA 25

HORERS  JHBRfA B A
Bri/ PRI MBI oy R MR/
min /g /g J£ /g (mL/min) mL
0.5 145.04 130.45 30 2.00 1.0
1 240.53 242.56 30 1.40 1.4
2 530.84 535.59 30 1.00 2.0
5 1355.39 1330.74 30 1.00 5.0
10 1962.51 1943.10 30 1.10 11.0
15 2339.71 2314.90 250 0.93 14.0
20 2628.27 2707.65 100 0.90 18.0
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Fig.1 In vivo and in vitro release trend of nicotine in oral smokeless
tobacco product

22 EHBAHRESHREEXE

DL B T 1) ETTAN SRR S, A B A 40L 7
P B ER A S Eo TR e N, EE 4
WA FR (w2 (RSD) SRR 2 B & 5
HHRE . R 7 AL, SEIGRE S RSD Yu H A
2.11%~5.03%, FITTIERIZE RIS, XK M
PIRSNE B AR — 2 S H M.

R 7TEBIEERHSHREN

Tab.7 Parameter stability of buccal cavity simulator

HEUFERFIA] 8 /min JHBSAR MR /g RSD/%
0.5 134.864 5.03
1 249.389 4.30
2 560.462 4.01
5 1343.124 2.11
10 1960.231 3.11
15 2325.283 2.53
20 2730.231 2.54

2.3 ABISLIOH MRIARHLIA SR

P B3R 7y T 37 AR P48 O 2 =
MEFEFFRF M, SGRMESAE 2. HE 8 ME?2
AT DA H 4 Ffr 8 05 0 1 S L S B R
(A, P25 LRI 4 B R R T A A
e AE 20 min B BT A = SRRV R A AR A B
60%, 7=l 3 JEBRVE B N 80%.

X EG DU o= b AT 260, AN [R) 2R 28 018 R ARl H 2R
WA . 4 S AN [ A0 3 482 115 M
A AL A A, PR (B SR T
CAR IR TG 275 At BB A — e (O BRASTE T, Hlms R
A SR AR T R B e v R MRS Hh

& 8 HEISIO M RIRHLA H HiRER
Tab.8 Simulated dissolution data of typical

experimental samples

SRR S i AR H 2R /%

HURE P 1 7k 2 P 3 7 4
TR nam wensm FREER b

BT H D (yT-3£ED T ) TOHEMH

0.5 2.73 8.77 9 43

1 5.74 9.98 12.71 7.16

2 12.12 21.22 16.18 14.9

5 19.4 49.78 50.43 41.21
10 50.91 64.65 73.56 52.93
15 62.92 69.5 80.71 62.15
20 67.46 76.49 81.84 64.65
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Fig.2 In vitro dissolution rate of nicotine in typical experimental samples
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Study on release of nicotine from bagged oral tobacco products by simulated dissolution device
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Abstract: A new oral cavity simulation dissolution device was used to study nicotine dissolution in bagged oral tobacco products. A
reliable and controllable dissolution method of nicotine in vitro was established. Several typical oral smokeless tobaccos were studied
using this device. Results showed that: O By adjusting parameters of the simulated oral dissolution device, including temperature, salivary
flow rate, salivary dosage and oral pressure, the release of nicotine in vitro and in vivo is basically the same, which shows that the method
can well simulate nicotine dissolution in vivo. @ The dissolution rate of nicotine in different types of bagged smokeless tobacco product
showed a trend of going fast first and then slow down. The dissolution rate of nicotine in all products could reach more than 60% at 20 min,
and the highest could reach 80%. & The non-woven fabric has a certain hindrance effect on nicotine dissolution of the bagged smokeless
tobacco product. The composite nicotine-salt typed bagged smokeless tobacco product has a higher nicotine dissolution rate than tobacco
powder typed product.

Keywords: bagged oral tobacco product; smokeless tobacco; nicotine; release; simulated dissolution
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