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Advance of Cell Model Methodology for Human Absorption Evaluation of Nasal Administration

TAN Liwei, ZHANG Bin, SUN Xin, WANG Zhenyu’(Shichuan Purity Pharmaceutical Co., Ltd., Chengdu 610041,
China)

ABSTRACT: Intranasal administration has the advantages of quick onset, high bioavailability, potential delivery into brain, and
non-invasive. However, the limitations of the complex nasal microenvironment, such as the mucosal barrier, ciliary movement,
low pH mucous layer, and enzyme degradation, appear to be key challenges in nasal drug development. Although a large number
of animal trials provide reference data for the development of nasal drugs, the species differences, high cost and long cycle make
this approach more difficult to develop, especially in the high-throughput preclinical screening stage of new drugs. Therefore, it
is critical to select a nasal model with good in vitro and in vivo correlation for preclinical drug research. Whether the targeting
through the nasal into the brain or blood, the epithelial cell barrier directly determines the bioavailability and efficacy during the
intranasal administration. Moreover, mucosal irritation is also one of the critical evaluations of the safety aspects during nasal
drugs development, where cell model can be quite useful. Therefore, this review summarized the application of the in vitro nasal
model based on nasal epithelial cells in the nasal drug development.

KEYWORDS: intranasal administration; nasal epithelium; in vitro cell model; drug developments
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Z B ERIV I, AT B0 R BRI N, PR
TS XTSI S AR . L, #EET Pap
(ELHEDN 245 ) 1) 22 5 2 245 I AR LR R DR, DUy 2%
JEVEFE ) —Fh 20 M AT X LI E

WeAh 25 AL PR O T 20 AR £ 5t
) RE S 5] 2 23 i A 245 0 X T 00 55 B ) A A
B 55 T 2K P25 5 X T AT REACH e i RS
P24, ) BE I U 56 2 o A R R AR R A i 114 4
Ml &, 40 Calu-3, MDCK-multidrug resistance gene
1 48, AN W58 % L T BB B 5 B
90 M AR, 4046 Caco-2 . Calu-3, MDCK .
EpiAirway™ Fl Mucil Air™ #E7 , #£47 T & N SMH
KRS . BFAE R, EpiAirway ™ U753/ TEER
{E7E 180 Q-cm? 7247, 5 RPMI 2650 45y
oL, HCAH L 1) B 5 R TC 12 T TS0 1Y) B % T e 25
Ha, DTN T 2 40 M 55 B A5 4oL 1R 245400 Papp 11 55
1 MDCK 454 I A 5z , J: TEER>900 Q -cm?,
REMSTE B0 1 B B S S A M, X T A 5% i 26
25 Papp (ELUARXS AR, AT — 2% T LLSENR
PR T E e I PG 24 ) W ELAT FH S ARG I i 25
B KAh, Caco-2, Calu-3 il MucilAir™ FREAI)
TEER {H7E 300~500 Q-cm® 7247, BOAN ERAET
SRR L ISGE AN o AR I AR 0 22 R
B, MDCK 4R B SR Papp (65165 W75
R B P 18 2R ) ) FH B DB P e A, A S R T
RENTERNIREE T, SFEBgh . HEH SN
SECT IR IBAE R, I ER 0 AR EE
fiX, M5 MDCK. 20 A5 2 S A K STk B 1
o WeAh, TESCERIV A, A AR A A At ) )
S0 T PR A AR A 5G4,

L bRk, A AR B 25 H R R R
JRIBR, R AR 2GR AR RRAE L IR
THRI A R B SR A5 Bl A R, T
2B 1 5 e MR ik DUARAR AL ) 2, ik

P E AR F 252 2023 4 10 FI 58 40 4545 20

PR AS 7] 79 240 B 5% 70 S (] % 2% 245 0 1 T SR
Tk, K RE e T4 1 b T5000 25 9 A2 AR PK-PD
(A
5 ETEERMARERNSMHEITN

¥ N LR ey i s N
SEARRA, BTN T AL RSN
FLEEPEMY, anw T PR S 2 Y B R R £F
BEPE, TES G 25 TR R R b R R
HEAEH],

il 300 B 25 M) FUAREAS 2 R BUR IE DI RE R
W G JE R R A ) etk S5 . Horp BRI AT &
RGN R S B BLE ) 25, iR E
BT DU R o R OGS A, A B REMEIEN
FEH L A YA PR R £ BAESNIE L, DAEF
BIEGIHE (ciliary beat frequency, CBF). {23
PA PR S AR AT 33 M A A AR A T ITAN D01

TE— TR 50 P S JE 24 W 38 s ) 1) 41 B B
TR N S AR b B A ) 1 5 7 %
CBF WMk BE MM o DD BR A N S 5 | pe
S5 S5 [FIHG E E 60 min J5, {8 Sy
B G I £ 45 3V X CBF 4500 i v B
(half maximal inhibitory concentration, 1Cso), Jf-7E
PRGN G %48 CBF R i f2 B, MR, @it
D2 25 KGR 1Cs0 MR T X A S I Bz 20 B %)
FLIR By = (1actate dehydrogenase, LDH)RBi & Y
oM, PR RIS S AR o BEVA R 1Cso
(AP AT . > —EE>5 2 i 300>N,N-—
H 3L 2 Wk e> R 2 400> 21> 2 " b i >
R OIGMEBERR 25>5 ZMMERERR 90, Hifr, N
BEFIIR 2 % 300 7EMREEN 30% M /s 2 75%
M) f i i . LDH IR gs 3R, NN-ZH 3
CTEMEAER BE g 14.5%HF I 1 e e ) 200 R 2 2
H5.2%. RSN, JUME R A LIk 2E CBF
GESSNTTPOR-¥ WS- A

M T B JE R AT e i E RN AF BN R,
Mallants S5POIF5E T BB 706 A G s b B2 4l CBF
(I TRV R . (IR FL AR . PR CBE . YR
FORPRRHES . XA RN ER AT AT 5 Fh
B R, FERRRRNE S B ST, (0 s T R
ITEMEXS CBF B2, 25 R BN, A e
FE T, XPRIEIE IR T EE(0.003 3%) . X FEhk
AR (0.001 7%) FIER T B5(0.005%) A 254
CBF ., K% TR 4L A #(0.001%) . # LB
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(0.125%) A S 2 HE 8 R R R ARG 2 62 F R AT i
20 £5(0.003 3%F1 0.001 7%) 7] i Z &% CBF.
RFLAEL CBF An[ b FEAIN, K ZEEXT CBF
WREMRIIVESE R o DR, SRR b R A AT X
TR Z RN R, P4t TA 800 R EE
AN PSS
6 BESRE

ARG S B AR T 55 % S8 Sy e i TR0 A
J i BRI 25 B s AL . P A A LA
PR Z BRI B, Bmsi. B, &
TR R TR 4R, Joit ke R4
FEAY  JREE AR T AR U AR 40 AR, 3
RN by 25 5 25 25 1 700 AR A4 PR AT S B AR O Ay ol
¥dE, DagSHIT & SRfT, 41 MDCK ., RPMI 2650
A R AR Y | = fl A 20 B 2 45
A B s AN AR S 4 3R e A A A HE ME LA 3R
B, AR L A ds Y DL R AR s 5ok
SRR, BEAh, LIS AR AR Y B R G £
TRy 8T R, AT & A A
Y SN G TR = GOELTE 7 At/ I VAR i A ] =2
MR, IEAESR, A E T A A S R R
WEHIAH R CETYIEE . SR E s, H
AN G PEFNThRENE” LA B AR bR AL,
REASRE G AN B IR ZH 2T, TR AC At A R R R | st AR S
JUT S BRI AR A 2 S LA R A FH B s B . RS
U, 4 e A R AR 8 o FH AT (T 20 AR U A A
o B, DISUATAIME ., 206855 T4k 5
Tl ) A %) S P R PR IS 2 B AR A R IR A B
BRI R A o 28 BINR, 2yt Zad fev,
N 2FETF254) | Ak Ty BB AR P AL B AR L Y
TEMRARL, SHATLREIERTEM S .
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