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Optimization of preparation technology and in vitro release of baicalin-glycyrrhizic acid solid nanocrystals
XIE Long"*, ZHAO Yuxin"*, LIU Kai"*, GU Huan"?, LI Xiaofang" *(1. State Key Laboratory of Southwestern
Chinese Medicine Resources, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China;
2. School of Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China)

ABSTRACT OBJECTIVE To optimize the preparation technology of baicalin (BCN)-glycyrrhizic acid (GA) solid nanocrystals
(BCN-GA-SN) , to characterize them and investigate their in vitro release characteristics. METHODS According to the
compatibility ratio of classic couplet medicinals “Scutellaria baicalensis-Glycyrrhiza uralensis” , the compatibility ratio of BCN and
GA was determined as 6:1 (m/m); BCN-GA nanosuspension was prepared by precipitation method combined with high-pressure
homogenization method. The preparation technology of BCN-GA nanosuspension was optimized by using mean particle size and
polydispersity index (PDI) as indexes and with types and dosage of stabilizers, stirring speed and time, high-pressure
homogenization pressure and frequency as factors. The freeze-dried consolidation process of BCN-GA nanosuspension was
optimized to prepare BCN-GA-SN using average particle size, PDI and redispersibility index (RDI) as indicators, with the type
and dosage of freeze-dried protective agents as factors; then, the physicochemical properties and in vitro release of BCN-GA-SN
were investigated. RESULTS The optimal preparation technology of BCN-GA-SN was as follows: BCN-GA nanosuspension was
prepared by using 15% sodium dodecyl sulfate as a stabilizer, stirring at 1 000 r/min for 15 minutes, and homogenizing at 100
MPa for 20 times; then, BCN-GA nanosuspension was freeze-dried and solidified with 5% mannitol (corresponding to the dosage
of BCN). The average particle size of prepared BCN-GA-SN was (442.2+5.7) nm with PDI of 0.225+0.015 and RDI of 1.055 +
0.013. The prepared BCN-GA-SN presented as the irregularly spherical shape with more uniform size; the drug-loading amount of
BCN in the nanocrystal was (62.5+0.7)% , and that of GA
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cumulative dissolution of BCN-GA-SN was higher than that of
the physical mixture of BCN and GA. CONCLUSIONS BCN-
GA-SN is prepared successfully in this study with uniform
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B, BRI T B R IG R YRR (glycyr-
rhizic acid, GA ) J& I\ H BT AR AR ZE P4 i 2224
RO, BA DR PUMIE PR RE S 2 Fh 2 BE E , HE
TV oK ABRT 5 HAD KSR =W 25007 A
FER I, 1% H R 2% BON A% H 5 9 3 B (T e 4]
A%, H GA ] BESSHE N BON Ay i B

3 e it 2 T A — TP T VA 245 T e E s
FRAFAR, UL/ T8 M R R T A RHME R e
I, ] AR JEURE 2 AR AR ZE 9 K G LA T 1 25 4 1Y)
VbR BRI S 2 AR R TR T AR B
FEMR I 28 M2 5% B R AT L ), SR D UE 1k 46
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BCN J5UEH (4115 GB-20191023, 4 92%) .GA Jit
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LT R 4N (sodium dedecyl sulfate, SDS) 5 £ % 400
[Poly (ethylene glycol)-400, PEG-400] YA V5 1} 188 (po-
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R, BT A 0 K TR B - 34 R A2 RN PDIT 34 Se 08l N
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PRI R TR A KBRS AR B0 1 PR EREE AT ik
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i, SF- ¥k R PDI R 354 K, 3% mT B2 i T8 o
R S BORER AP 2 IR, S 80k T & 4
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0.011,RSDEH/NT 5%, TEFMTHCE2 h)F,
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0.004, RSDAEH)/NT 5%, X F W% il & T2 Prilign
BCN-GA 9 KR Bl kL2 K/ — A RiF i
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gz “2.27 00 e L T2 B il i BCN-GA 44 K 1R
W10 mL, B TR AR TR FlE i, T
—50 °CZ&F T Wik 12 h, 9 & 0% 36 h, BP75
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T3 288 (redispersibility index , RDI) &3 F4t [ 4k
Je AR S B R R bR, BT A RDI= T
S 3 B i R AR A 1 i PR AR s HAE BT T 1,
FEWIC[E A0 07 72 B BRI, B“2.3.17 3 F 4% BCN-
GA-SNidi i, Jii7K 10 mL, #2884 3% i L2 0, R RO
7 EASCIN 2 52375 i () F- ¥ i A2 A DI, If3155 RDL.
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2.3.3  BCN-GA-SN T EMb T- 2 b S ik

AR 8110 J5 98 K i 0 SO0 A S P43 880U 1734
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1) 5%) , 25 2 VAT 3 AR KR, 4% “2.3.17 W Jr kil 2%
BCN-GA-SN, IR TP 4P 70 AL 23 R
TR TR FIRIZE R BON-GA-SN % T[4k T. 25 i 5%
Wil PR 2 AT, AR VS IR T O 4757 Y BCN-GA-SN Jit
HUHURS | HL P20 805 B AR B8 0 B K 5 4 1 88 B 45 1
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T 2R TP 0 R % BCN-GA-SN T [E4L T 2519
SN o R 3 RAL, B A T R B S 38 0, BCN-GA-
SN VR 8 2 T 12 W45 6 1, RDT 52 3R 2 R AR e 14 i iy
R Y H R N 5% I, % TR R A 5 G
Pl B — |, 20 e PR ARy (442.2 £ 5.7) nm,
PDI 4 0.225 +0.015, RDI & 1.055 + 0.013, & B H. - 5
BURTIRERFFORIR RS . 27 A% 18, A& H 5
T o BON Y 5%
x3 FTFRPFAEX BCN-GA- SN EZTFEHL T EH

#M(x+s,n=3)
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0 5015+4.1 028440022 1206£0000  FISHL, Tkl
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3 4685167 0248+0.023 LUSH0015  FRERFE, fode—
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7 4763152 023320015 108740012 EETE, Fbs—
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(3) IR S5 - ¢ b AR Ui 358 1) d5e L AR 3 390 S P
AT SIRIGTIESLEG: , 455 B/ , BON-GA-SN [l kA
A (443.1 +3.8) nm, PDI 2 0.221 £0.011,RDI & 1.063 +
0.016, RSD{H#4)/NTF 5%, 32 B Fr il 5 1) BCN-GA-SN A
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IGE 1 DU T2 148 19 BCN-GA-SN A iy, F 4l
IR 2 — i MR B, RF I 51 iU TR EE Al
& FLOF- R4 A1 PDIJf 114 RDL,  H [ 3 A] %1, BCN-
GA-SN )3 21k 42 4 (442.2 £5.7) nm, PDI Jy 0.225 +
0.015,RDI 7 1.055 + 0.013, & W A B 5% Jir 11l 45 19 BCN-
GA-SN R K/ — 3 A k5]
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PRI A EREAR , KNI I —
2.44  ZRAAREIGHT
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A. BCN i k124

C. BCN-GA-SN

B4 BCN.GAE#Z5F1 BCN-GA-SN K Z2 % E

JAES . MR 5 A%, BON JFURF25 76 234 °CA — i
U, GA JFURL 24 7E 216 °CA — W IR I , 25 11 %k} SDS 78
188 °CA — Wz Wi % ; BCN-GA #y3R -5 W16 216,234 °C
A W | 1] BCN-GA-SN 7 33 19 A it I AT 247 8 2k
W] BCN .GA TEZ AR iR & i BT TR

BCN-GA #/#li &4

SDS

P
Z |GA \F*
t’é BCN \r——
S
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25 fEIMNAHBIEG
2.5.1 ik

SR H 55 RO €8 3% 3 1 72 BCN-GA-SN H BCN FlI
GA iy & . 4 i% 4 Jy Agilent EP-Cis (250 mm X 4.6
mm,5 pm) , F A ZE-0.2% BERRIA (37:63, V/V),
R % K A 277 nm, AR A 30 °C, i 0.8 mL/min,
HEFEEE A 10 wLl.
2.5.2 X BRI I A

I3 HPRE S AR EUBCN  GA X B 1 45 10 mg, B T [F]—
50 mL 25 s, A F B o, B (e i T e
75, HI75 BCN . GA JF 2 i & 144 0.20 mg/mL FITR & %}

AT
2.5.3 MRS A TR 0

K3 PRI “2.37 e At T2 25 45 1) BCN-GA-SN i
A D R ST 4 18 2020 4F RCHR R 24 i) (Y
)38 ) () HEATIEE . LAZK 900 mL M iE AT, iR
JE 4 (37.0 £0.5) °C, %% 4 100 t/min, F 60 min B} R
5mL,%:0.45 wm LIS BEIE T , RIS s ik

TEZED; 2023455 34 45 23 1
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2.5.5 ZRIEVEREIA L

i 285 R TR T HEL it VA VRS o, DA AR B AN [
JER R B B R AR, SR 2.5 17 T T (a3 S A R
3BT SRR . DATEIN B o306 I R AR AR () L
R R AR RS (XD 2 HIAREIZE . 25 R B, BCN Y
[ 75 2k Y=239.263X—9.493(R*=0.999 8) , £k I'i: 315 FFl
A 12.5~125.0 pg/mL; GA [\l H J7 #2 & Y=42.751X+
48.056 (R"=0.999 8) , & 1y [}y 12.5~125.0 pg/mL,
FWI BCN I GA (15 = E T M R BAT .
2.5.6 iy pyiE

PRI “2.37 e A T 201 45 1) BCN-GA-SN i 3 (it
HICH W) A —E R EE L Ry V), 7S 58
VR, 22045 pm AL UE RIS 5 BOIE WL “2.5.17 3
TGS T e SR T RO A T R 43 3
B BCN Al GA VR E (C) , R TR #i2h it (2 i =
CViw) . #55EoR ,BCN 4820 (62.5£0.7)% , GA
H AR (9.4 +0.2) % , LRI 1, WG 24 1) 4824 Eb i) 3k
BN RS araa a8
2.5.7 BCN-GA-SN (ARSI %8¢

Fig HE 2020 4F R e 245 0 (IO ) 3 0] (e ) i A7
PAHINGS R R 5, )25 %8 BCN-GA-SN AR SR ik 1
BB o % PR LA f T2 il £ 19 BCN-GA-SN DL J
BCN-GA ¥ HURE &9 i, LK 900 mL A A i, iR
JE R (37.0+0.5) °C, %55 4 100 r/min, 735 F5.10.,20
30,4050 .60 min JURE 5 mL, I [A] B b 2 250 A BT
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NN B B (X,) = (Cox Vet Cox Vit Co X Vi o+
Cor X V)M X 100% (X H, X, R 55 n A~ B (8] 5 1 SR AR
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T, Vi oh B U BURE I T 40 78 B A AR R, MR i vp
BCN 8, GA B & &) . [T, 21 BCN Fl GA 19 R
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