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Preparation, characterization and pharmacokinetics of puerarin chitosan/sodium
alginate oral nanoparticles

LI Na, YAN Jie, GUAN Zhi-yu, ZHU Wei-feng, ZHONG Ling-yun, ZHOU Dong-yan
School of Pharmacy, Jiangxi University of Traditional Chinese Medicine, Nangchang 330004, China

Abstract: Objective To prepare and characterize puerarin chitosan/sodium alginate oral nanoparticles (Pur-CS/SA-NPs) and conduct
its pharmacokinetics studies. Methods Pur-CS/SA-NPs were prepared by self-assembly method, the morphology, particle size,
polydispersity index (PDI), zeta potential, entrapment efficiency, drug loading and microstructure of Pur-CS/SA-NPs suspension and
lyophilized powder were characterized. To determine the concentration of puerarin in plasma after oral administration of nanoparticles
to rats, an LC-MS/MS analysis method for puerarin was established, and its pharmacokinetic characteristics were investigated. Results
The morphology, structure and texture of Pur-CS/SA-NPs suspension and lyophilized powder were complete and fine, no new
chemical bonds and crystals were formed. The particle size, PDI, Zeta potential, encapsulation efficiency, and drug loading of Pur-CS/
SA-NPs suspension were (208.327 £+ 1.870) nm, 0.131 + 0.006, (89.056 + 1.680)% and (44.528 + 0.840)%, respectively. The particle
size, Zeta potential, encapsulation efficiency and drug loading of Pur-CS/SA-NPs lyophilized powder were (260.000 + 0.475) nm,
(47.300 + 0.208) mV, (86.234 + 0.873)% and (43.117 + 0.234)%, respectively. The AUCo—24, AUCo—<0, fmax and Cmax of Pur-CS/SA-
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NPs were (833.067 + 132.546) mg-h/L, (844.919 + 154.768) mg-h/L, (1.000 £ 0.098) h and (236.318 + 36.864) mg/L, respectively. The
AUCo—24, AUCo—, tmax and Cmax of puerarin were (250.087 + 32.156) mg-h/L, (250.091 + 28.398) mg-h/L, (0.500 + 0.031) h and
(191.830 + 17.963) mg/L, respectively. The AUCo—24, AUCo—0, fmax and Cmax of Pur-CS/SA-NPs were 3.331, 3.378, 2.000, and 1.232

times of puerarin, respectively. Conclusion The structure of Pur-CS/SA-NPs prepared by self-assembly method is stable. After oral

administration, the AUCo—24, AUCo— and fmax of the drug in the body are significantly increased, and the circulation time is relatively

extended, which significantly improve bioavailability of puerarin.

Key words: puerarin; chitosan; sodium alginate; oral nanoparticles; characterization; pharmacokinetics; LC-MS/MS; freeze-drying;

entrapment efficiency; drug loading; area under drug-time curve; peak time; drug peak concentration; self-assembly method;

bioavailability
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Pur-CS/SA-NPs VR ERETEIZ I, A 1S3,
TIA/RZE N . TEM IR, Pur-CS/SA-NPs JE#4&
R 5Ear, 5. i REE, WAEMENRR. H
2 2 R ) 2 I KR S 2 R IE FRAE, gk B for

" W,
s
i ‘ J ] W

Zeta HLA7/mV

1 Pur-CS/SA-NPs T RMIEE (A). RESHE B) TEM E (C) 5 Zeta HALSTHE (D)
Fig. 1 Electron microscope (A), particle size distribution (B) , TEM (C) and Zeta potential distribution (D) of Pur-CS/SA-NPs
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Fig.2 Particle size distribution (A) and Zeta potential (B) of
Pur-CS/SA-NPs
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#F1 Pur-CS/SA-NPs RERSFATHNEHEMNBEAEN
EbEs (Xx+s,n=3)
Table 1 Comparison of encapsulation efficiency and drug
loading of Pur-CS/SA-NPs suspension and lyophilized
powder (xts,n=3)
FE b A3 5/%
YR PR B 89.056+1.682
YKL THY 86.234+0.873

233 X HHERATHHT (XRD) R XRD W50 5
MR FEAEGRAL 1 i S B3, 43 JiEL Pur-CS/SA-
NPs i 7R RhE . R, BREH 10 mg,
Cu . A48, SciRMZR, Witr A 104 cps.

FEEE 40° /min, FEN 40 kV, EL 100 mA,

AR Y%
44.528+0.841
43.11740.234

HRENEIRE 2° /min, fiTH85AH 6° ~40° . XRD 458
WK 3 fron. B XRD " Hl, ERERGHFEZN
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Fig. 3 XRD of Pur-CS/SA-NPs (A), chitosan (B), sodium
alginate (C) and puerarin (D)
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Fig. 4

puerarin (B), chitosan (C) and physical mixture of puerarin,

IR spectra of self-assembled nanoparticles (A),

sodium alginate and chitosan (D)
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AR E 0.30 mL/min; #EAEE 2 pL. #EiE 30C.

(2) JRPESAMF: BN EmIE S U, @i
IEETFHEH s AT AR, 2 R
(MRMD 77 AT Il . FmEZ5 FLR S 5500 V,
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F1(GS2)H 344.738 kPa( 50 psi), B T iR (TEM)
550 C, MAERERES R CERRM 1)
MRM Z# I3 2 M1 5,

*T2 BIRZS5MAFFH MRM &3

Table 2 MRM parameters of puerarin and internal
standard
o EEE T EEHEE RifEfgE AE=ELOE
(miz) (DPYV ~ (CE)YV  J& (CXP)/V
ERE 417.0/297.2 100 23 6
WHE  370.2/252.0 57 15 6
A
120 180 240 300 360
miz
B
160 220 280 340 400
miz

5 AR (A) 5BIRE B) FEE
Fig. 5 Mass spectra of internal standard (A) and puerarin (B)

252 LEM B A MRS R R XTS5
W, R R B MRAE M, 4% “2.4.27 BiJTiEAL
HJE, £ “2.5.17 DA FERNE, 4581 ERIF
RHDF-Pog, 2% IR A T AR A
WSO, VBRI IZ T AT R R, RN 6.
253 ZMEXRARFL HASHEMK 100 L, MAE
HEZR SRS IR A, 1) Bs AR 28 L IR ot o ik
FESY I8 5+ 104 204 40, 80. 120 ng/mL 111
FEA, 1%M83% “2.4.27 DU T HEAE, DUGEHAR
NPARE (V), BRFTEIRE AR AR (X, i
ATENERNA, 15 [EH77 8 Y=0.200 7 X+0.966 3,

A

0 10 20 30 40 50 60
t/min

B 6 BREXNER A BERE+AHF B). TAMEK
(C)« A#E (D). Pur-CS/SA-NPs #4254 HPLC Eit
Fig. 6 HPLC of puerarin standard (A), puerarin + internal
standard (B), blank plasma (C), internal standard (D) and
Pur-CS/SA-NPs administration sample (F)
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»=0.997 3, FHI{E 5~120 ng/mL F 2LEMEH,
BIRERAIMER Y 1.0 ng/mL, E &R N 5.0 ng/mL.
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PRI, 4% “2.4.27 T VEACERAT “2.5.17 T
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255 [EIfcERES  HUR AR FO0 I S A AT,
JREWRE 4> 14 104 20+ 40 ng/mL ()5 AR 2467 18 5
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FKAAZENEHA: (DAS 2.0), ¥ ML 253K FE &
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It 2k e F 2 F 2 H0r I W 7 F1 3, Pur-
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&7 E#RZEF Pur-CS/SA-NPs Z5BFa%% (X +s5,n=9)
Fig. 7 Drug-time curve of purine and Pur-CS/SA-NPs
(X £s,n=9)

% 3 BIREFM Pur-CS/SA-NPs KR MEHHAENFSH
(X £s,n=06)

Table 3 Pharmacokinetic parameters in plasma of purine
and Pur-CS/SA-NPs rats (X %5, n =6)

ZH L2 BRR Pur-CS/SA-NPs
AUCo-24+ mghL™ 250.087432.156 833.067+132.546
AUCo— mghL™' 250.091428.398 844.9194154.768
MAT h 26114 0532 6472+ 1.809
tmax h 0500+ 0.031  1.000% 0.098
Crnax mgL!  191.830417.963 236318+ 36.864
CL/F Lhlkg! 0991+ 0.021 0230+ 0.017
tin h 0351+ 0.013 0415+ 0.009
Kio h! 0.433+ 0.037 0209+ 0.403
Ki2 h! 0.049+ 0.102  0.081%+ 0.217
Kai h! 0.014+ 0305  0.027+ 0.152
ti2a h 1426+ 0.032 2256+ 0.164
tiop h 69.315+ 0.709 69315+ 0.472
MRTo24 h 2.808+= 0.014 6214+ 0.143
MRTo-» h 2968+ 0.121  8.661+ 2213
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WAL &Y. XRD o gh Kb b 511 % 1)
mn RTS8 T 2%, AR 3R O AR AR, 2 R A
Se4r, HE SIS ARRHER G . SigeRkig s
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