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Preparation of Quercetin-PLGA Nanoparticles Freeze-dried Powder and

Investigation of Its in Vitro Release
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[ Abstract ] Objective: To prepare quercetin-poly ( lactic-co-glycolic acid) block copolymer ( QC-
PLGA ) nanoparticles freeze-dried powder and investigate its in wvitro release rule. Method: QC-PLGA
nanoparticles were prepared through emulsion solvent evaporation method, optimal formulation process was defined
by means of orthogonal test. QC-PLGA nanoparticles mixed with the protective agent were freeze-dried, which was
explored in vitro release rule through dynamic dialysis technology. Result; Optimum preparation parameters were
as follows; polyvinyl alcohol (PVA) of 0.2% , PLGA of 10 g-L~', proportion of oil and water phase of 1:35,
QC amount of 5 mg, 2% lactose as freeze-drying protective agent. Surface of QC-PLGA freeze-dried powder was
smooth without shrinking subsidence, which had dense structure. After the injection water was added to sway,
redispersibility was good. The rule of in vitro release was in line with Weibull equation model, which was fitted the
drug release kinetics equation of In [In (1/1 = Q)] =0.399Inz — 1.503 (R’> =0.973). Conclusion: The

preparation technology of QC-PLGA nanoparticle freeze-dried powder is simple and feasible, which is easy to store
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with stable properties. Compared with quercetin, QC-PLGA nanoparticle freeze-dried powder has an obvious

sustained release effect.
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acid)
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(R 2D X TUE AR C B2 0 T 24 3 0] B )
il b O R R ORS8O A A e
F-(RIM-ZIHOMRILEY) ) (QC-PLGA) fix B It
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quercetin; nanoparticles; freeze-drying method; in vitro release; poly (lactic-co-glycolic
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BREECR (PGA) (75:25) MRS 43 F Ji & 20 kDa] ;
ROIGEE(PVA)  ZLBE R BERE (R E AL TAH
FRAF]) ;i 4% (36 [ Sigma 24 &), A XS 73 1 it it
8 ~14.4 kDa) , FIEE . £ TR Ay £ 385 4l , HoAth 3 700 14 Oy
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2 AEREER
2.1 #Hit 2 Z-PLGA 4K kikb )7 T 240k %k
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i 3% 3 252 e PR Oy B L0 B 0 43 8K, PLGA i
SR K A R B L Rt R RO R AR R i
I3 AN, DL BB  PE F8 b, A IE 283050
Rt Kz 2 -PLGA KR 4k 7 120, 1 06 22 HF Je 45
RO, BT, R T AW
FW Y A > B > D> C, 0w R ITHE
 A,B,C,D, .

x1 WHEEPLGA KA L AT EZELZKESH(n=3)

Table 1 Orthogonal test analysis of formulation process of

quercetin-PLGA nanoparticles(n =3)

A B C D
No. PVA PLGA okl mhmE O F
/% JeeL B /mg %
1 0.1 5 1:15 1 31.05
2 0.1 10 1:25 3 72.49
3 0.1 20 1:35 5 68. 33
4 0.2 5 1:25 5 58. 84
5 0.2 10 1:35 1 75. 47
6 0.2 20 1:15 3 40. 96
7 0.3 5 1:35 3 11.39
8 0.3 10 1:15 5 40. 26
9 0.3 20 1:25 1 15.23

2.1.2 HI%TEY FREUE % 5. 05 mg fil PLGA
20. 04 mg FL[E%EF 2.0 mL NEAH/E B LA, T 4
°C 36 Ab CE RS B FREL PVA 0. 14 g % F 70.0 mL
K, F 85 °C,500 remin 'WESIHEFE 1 h, fE PVA 52
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oA B 2 2% ZURE R OR TR 47 5
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TR (n=6)

Table 2 Effect of different freeze-drying protective agent on
particle size and encapsulation efficiency of quercetin-PLGA

nanoparticles freeze-dried powder(n =6)

HE O ORRAN BB RBEEE R ETE

PR35 /% /nm /% /% o

b 2 157.7 0.25 78.23 3.68
3 175.6 11.07 65.24 19.67
5 200.8 88.67 57.82 23.28
7 398.9 182.68 32.75 29.44

i 2 207.5 31.25 67.75 16.58
3 203.6 28.78 54.63 23.89
5 425.5 208.4 22.48 31.21
7 i - - -

2.2.3 FREPEHE KL 2% FUBE N O AR 4 )
AR T ET 4 CORAE, 205 1,3,6 A M
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Fig.1 In vitro release curves of quercetin ( A) and quercetin-PLGA

O/%

nanoparticles freeze-dried powder (B)

AR UM B R FORZG7E 2 h I R AR 5E
4%, T B 2R -PLGA 20 K KL VR 3 76 8 il iy 4010 3ok 28
B, S, SR R IR 2 A L B B R 22
BAE M. R — 2 3h Jy %% J5 B, Higuchi J5 72,
Niebergull 3 J5 #R %€ 4t , Hixcon-crowell 37 J7 # & 1,
Ritger-peppas J5 #2 A1 Weibull J5 2 X} #il 2 & -PLGA
AR T by A 2R JEORE 25 & I 8] SR Q EAT
WA EEE R . BULAE L R MR /M B
HEM] ( Akaike information criterion, AIC ) ¥ 47 2% & H
Wi, WL 3. 45 R W RER Niebergull J7 2 4, Ho At 4%
WATEM R HRT AME 9, a=0.01 FAYHK
F A FHE 0. 735, R WX 2Ly FR 1 i FAHOC (P <
0.01) , 7] FI oK ifi iR it B¢ R -PLGA 44 K KL ¥k 1 %3
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53 a0
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F3 HWHEE-PLGA giRBEFMHEIBEBAETE

Table 3 In vitro drug release fitting equation of quercetin-PLGA nanoparticles freeze-dried powder

T Il 1 5 R? AlC

e CIPIE R In(1-Q)=-0.015:-0.302 0.768 —42.67
Higuchi J5 72 Q=0.074:"* +0. 154 0.872 -59.57
Niebergull - J5 H 2 fi (1 -0)"* = -0.006¢ +0. 862 0.719 -31.32
Hixcon-crowell 37. 77 # & (1-0)"* = -0.004t +0. 903 0.736 -69.33
Ritger-peppas J7 2 InQ =0.327Int - 1. 626 0.953 -43.85
Weibull J5 72 In[In(1/1 - Q) ] =0.399Inz — 1. 503 0.973 -45.70

3 itig
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