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[ Abstract] In oral drug administration, nano drug delivery systems possess excellent potential in various
aspects including promoting drug stability and improving oral bioavailability. The ability of nano-drug delivery
systems to penetrate oral absorption barrier is closely related to their size, charge, shape, and relevant properties.
Poly(lactic-co-glycolic acid) (PLGA) nanoparticles have been extensively studied in oral drug delivery. To explore
the influence of sizes, charges, and shapes of PLGA nanoparticle on their ability to cross the intestinal barrier,
emulsion solvent evaporation and film-stretching methods were employed to prepare PLGA nanoparticles with the
aforementioned properties. Their particle size, zeta potential, morphology, storage stability, and fluorescence leakage
in simulated mucus were verified, and their ability to cross simulated mucus layer and their cellular uptake capacity
in Caco-2 cells were evaluated in vitro. The PLGA nanoparticles exhibited the aforementioned different properties,
along with good storage stability and negligible fluorescence leakage. The ability to cross the mucus layer and the
cellular uptake capacity are directly related to these properties. Size, charge, and shape are important parameters in
the design of nanoparticles, and relevant research could provide information for the rational design of oral

nanoparticles.
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BUTh B RUZ, 5 R I R BERR 22 Z PR K AR
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BT 5 410 T8 AL 7K 00 G KR PR T AR WA 22 5 i,
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WA R BT IE S, T3 SR Bk 5B /= )
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SO0 L 1 IR R WA B e ) AT kAT S AN UL,
PAHIY I PLGA Z0KRL ) Bt fit—E S %

1 RS 7AE

1.1 X RS

PLGA (Poly(lactic-co-glycolic acid)) , _FifF A
MR A R A ] ; PVA (Polyvinyl alcohol) ,
Bl fn T AR AT IR A ] B 268 H, Sigma-Aldrich;
BEESIRK G, il e AR PR A H
CTAB (Cetyltrimethyl ammonium bromide) , FtE{fik
LR AR AR FER-6, Bl T AR
i FR A 7] ; HBSS (Hank's Balanced Salt Solution) ,
R T AR R A A BT (MWCO
35000 , FBEIARE LA RAF; Transwell 40/
BRI, PR RH A IR A A

Zetasizer Nano ORI E{X, Malvern Panalytical;
HT7800 R A=4i% i) B 4484, Hitachi, Ltd; SHZ-
82 RHEIR G #%, WINEIZZEHAUES; Operetta
CLS & IR 4H A 43 T 22 48, PerkinElmer, USA; MCGS
MR E, R B CESPHA R A A .

1.2 Fixmia

Caco-2 4, wQPCEHIEAE MR ARA .
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XK RLHAT R IR Id . K FREL 10mg PLGA F
10ug HFEE-6, AN 200ul HHEFEF M, R’
HIEGAEIAN Iml KA, REBEEIS, HH
PR H & gRRL G , T 37°CHEZERR A ML,
BN ASFE T PLGA NP,

Horb, R T ARG 35 A R BE ) 5 S M
B % T AFRIAZ ) PLGA NP; T R 2 HE
(PVA) , 7 kidk = HILRILE (CTAB) , W&
i 188 (F68) ZF AN [AFLAL R 5 1 A [A] FL 47 ()
PLGANP. £ PEG 2/ 1 BK ) PLGA NP [ 24 |,

K FH R Ay 2% T AR . KRR gk,
AR L Caspectratio, ar) 1ENFIRIIRMESEL. L
EHME 10% PVA AJEAF, 5 PLGA NP JR& J&
AR, RN 37T CEFR4E B 24h JEELH, KPS
VI BT B Sem X Sem 1) /B, 2226 T h AT 2%
% 150°C, FH 10min B 254 ZEAT R, S 58 e
FAIEA 40°C, JON S0ml EP &1, 2r%IF 30, 30,
20, 10mL /KE0¥EEs, JEH ImL KEE, /A
[FFEAR ) PLGA NPs.

=1 FERE. B, IR PLGA NP BIFI& S

LY S TRLES AL KA
KHKIfE NP (L) 2% 2. 1:CH.Cl=1:1 0.1% PVA
FRiAZ NP (M) BT 0.1% PVA
/NKEAR/H % NP (S/neutral) LR LI 1% PVA
1EHLfAF NP (positive) LR T 1% CTAB
£ L NP (negative) LR L TE 1% F68
BRIE NP (ar=1) LR L BE 0.1% PVA +1% PEG
1.4 PLGA NP &9 %] 57| 3234 T
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AT REAE 73 B I zeta FAAZIE o
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KBS T4, B B BB ML .
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3d. 5d. 7d. 10d MEkifR, HEEW AR E M.

1.5 PLGA NP R blAb ik B F 69 IR M LI L
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TR RN A, AR ERIRG &, 1
37°C, 100rpm &1 T AT 558 . 43 %1 T Oh, 1h,
2h, 4h, 6h, 8h, 12h HUH ImL FEH &AM A
W, FEAN R RIS AR I 2 2 R AR 5 25 B
[F) AU A SR RO ERE , THRE RO IR T
THH RRUHR % .

1.6 PLGA NP 54 4o fb g 4 Ak 5 04 %1 50 2P R

¥ PLGA NP SRR A 5 N IR HIR
PR, T 37°C, 100rpm =% 30 %0, KRG
PA 2000rpm &0 Smin, 25 BIER, DUUE B OURGR
PRI FE R — K B B W SR AR A LA

1.7 PLGA NP A 44k ik B 09 F H M H K

1 transwell 12 fLA FE A 1.5mL HBSS 2%
W T transwell /NI 100 b L 258 AR
VE NI EERZ Bl 5 DN R 2 YR 5 o AN [ 14 2 17
PLGA #iK ki, 76 37°C, 100rpm FHR¥E 8h, /N
T EHEGE 100 v L, F4 78 [F) il [ 44 R 1 i
HBSS %1 o W 7 8- of T A5 HHH A S T P 2 i
THHERBEEIFSHIBEML.
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1.9 %it a7
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381 C(ANOVA) AT G122 704, p<0.05 BN N7
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2.1 TF) PLGA NPs # % fE

Rl TA R . AR A ARTERE
PLGA NP, #ZHGN KM IR kLA AT A7 0 e 45 1 WLk
2. AR/, ) PLGA NP EH L &HL 2155

eI IERE (B 1as b) o AL Car) 4 1 ) PLGA
NP R REDCH IR, 1 ar=2 1 3 FIKR 2%
G ERRIRFIKERIR, ar (K, eRRiES
WEAK (F 1c) « %41 PLGANP 7£ 10 KNFaE
MR (" 1d .

5 FH B LSRR Z , 96 kRid ) PLGA
NP EASA R A 58 e Ttk 2 1 0 WL Teo 12h P9 4%
HHEHRIC ) PLGA NP {EAILL 2 T 1k &340/
T 6%, 12h W2 E s 5 5R-6 B, KWIWTH
FHEER-6 R RB R E AR id PLGANP, R[5S
A5 2% st PLGA NP FIAT N

%2 TR PLGANP RifEREBAL (n=3)

PLGA NP fh2k FifzE (nm) PDI Zeta A7 (mv)
KHifE NP (L) 384+2.45 0.095+0.021 -0.959+0.214
HFkifE NP (M) 22141.70 0.126+0.012 -0.918+0.289
/NKEAZ /B % NP (S/neutral) 166+3.27 0.21340.034 0.727£0.113
1EHLfaf NP (positive) 142+2.83 0.098+0.052 51.84+0.740
F LT NP (negative) 16642.94 0.136+0.049 -7.86+£0.467
ERIE NP (ar=1) 500420.40 0.385+0.212 -5.39+0.510
JEFEIR NP (ar=2) 625+7.41 0.249+0.113 -1.42+0.097
KAEIR NP (ar=3) 757+13.10 0.185+0.013 -4.141+0.556

L
M
Sineutral

800

positive
negative
ar=1

600

400

Particle size (nm)

ar=2

200 ar=3

bab b

™
15

L

M
Sineutral
positive
negative
ar=1

5%, ar=2
ar=3
0% — T

Time (h)

Cumulative fluorescence leakage
2
=
1
EEEERR K]

a Kkife (L) . Fhife (M) o /MRife (S) PLGANP (SRS b.H AP (neutral) . 7 IEH (positive) . 5 fiH (negative) PLGA
NP (B EIG; c Bk Car=1) . SEHEIR (ar=2) . KEIR (ar=3) PLGA NP [{HE4EEIE: d AF PLGA NP (it ERaEN:; e 9thrid
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