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Construction of ginkgo flavonoids drug release system

LIU Dan, ZHANG Lu, ZHANG Zhen-hai, JIA Xiao-bin
Key Laboratory of New Drug Delivery System of Chinese Materia Medica, Jiangsu Provincial Academy of Chinese Medicine,
Nanjing 210028, China

Abstract: Objective To construct ginkgo flavonoids drug release system based on bioavailability of ginkgo flavonoids and its clinical
drug delivery behavior. Methods Suitable oil phase, surfactant and cosurfactant were selected according to the solubility; Suitable K,
value (ratio of surfactant to cosurfactant) based on the pseudo-ternary phase diagram was selected by water titration; Further
prescription studies were performed at the selected K, value; The microemulsion dose was determined by HPLC; The
self-microemulsion was made according to the prescription, and then the appropriate materials were added to make pellets; The
preparation of pellets was evaluated. Results Isopropyl myristate (IPM), Tween 80 and anhydrous ethanol were selected as oil phase,
surfactant and cosurfactant; The K, value was 3 © 1; The ratio of total quality of Tween 80 and absolute ethanol to IPM was 9 © 1; The
size of particle was less than 30 nm; Drug loading was 13.32 mg/mL. Conclusion The pellets are stable using microemulsion as the
former preparation, which improve the bioavailability of flavonoids.
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Fig.1 HPLC of reference substance (A) and test sample (B)

JE4 50.5. 25.25. 12.625. 6.3125. 3.156 25 mg/L
SRR AL
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Wl “2.1.17 DA &SI 2 5, R4
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FEOM MM 25 Y=14.142 X—8.293 8, R*=0.999 6,
RV 3.59~57.5 mg/L; 1LiZsMy: Y=13.315X—
6.508 3, R*=0.999 7, £kt 3.34~53.5 mg/L;
SRAE: Y=13.108 X—2.118 7, R*=0.9999, %
PEVEFE 3.16~50.5 mg/L.
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B R A ER IS 4 37 CHEEE D 50 h,
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s, HP RS ERE, Fe AR, AR
G151, 1 0.45 um BALIEIE, A KR R0 %
MRS WA TR I “2.1.17 T %R 2 5, 50
3T AR NG R 2, Sk AR A i 3
Tl BRLAAC B8 0 85 PPy A L AR AR Bl LA R )
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Table 1 Solubility of three monomers in ginkgo flavonoids

in different oil phase, emulsifier and surfactant

W /(mg LY

R
R WEE AWM RREE
ISR 1.85 — —
BRI 20.48 1.72 1.00
TR — — —
IPM 2.64 1.09 —
1L ALE-80 70.36 3.70 3.35
PEG-40 &4k B Rk 30.56 2.89 2.13
R LI BRI EL-35 7.97 1.37 0.68
1,2- g 16.05 2.13 1.18
ToK 98.25 11.28 6.31
S 60.21 2.13 1.18
PEG400 19.78 2.34 1.77

“— WETHTRUA /N, TV

“— the peak area is too small, the instrument does not score out
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2.2.3 WA HE A AL T MR E
IE Kp=3 1 (AL L, CURES TR R 2 A
5 IPM BN 7030 8120 911, FESHREL
IPM. RIIZLEE-80 FMITC/K O, BEN 1 g B
3FIRAETWE D, BAHTATIRE 4 47, K
SEFRAE 0.05. 0.104 0.15. 0.20 g KA AT B 20 51 B
F ik, 37 CHEEM B B
(R A FE 30 min, FREIA 20 min, L 5 000 r/min
A 5.0 20 min, HY 0.1 mL [ by E Tl
Bk 500 15, HZRMKE It e R 22, 8
RS, 1k 0.22 pm FRFLIERE, MRIAZE AT Zeta
HIAT, SRR 2, R 2 nf 0L, R LALES-80 A1
K CBER B RS IPM iRk 7 0 3 I ARG
SEIRFLE R, SRR A, 7E s Ll 8 -
2 F19 1 I P IE I I, sk il LA
ALRIAAE 9 0 1 IEL R, RifR3/hT 30 nm, Zeta
AL/ NF—10 mV, Mokoe PERr, Ak s
teo RG IR S s 901 I, &R
WHE N 0202 5 g/lg, & “2.1.17 BN AT
FLA AR A B (1) F 0 13.32 mg/mL.
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IKCHEFN IPM LA B AR B 45 FAcEL, 23 iz
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PRI I I3 — R e i, B Ot AR ATV T H
232 HMFLRAA Zeta HIAZIOMIE  FAb T &
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A3 BAFL, B 0.1 mL [ b3 i H 2808 K ke 500
B HEAEIRAHA R 0.22 pm BALIERE, Ik
1R Zeta FAT, 45 R IVERAT S 1 LR AR 20 A
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—10 mV, BMUARBRGE. R e s 1K 3.
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Fig.2 Pseudo ternary phase diagrams of microemulsions prepared by IPM, Tween-80, and anhydrous ethanol
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Table 2 Particle size, Zeta potential, and appearance of self-microemulsion added with ginkgo flavonoids diluted 500 times

REFF S AR AR Fr 2 mm Zeta FIAL/mV AR
7:3 0.0515 130.87 -11.25 wIELat, EW
0.103 2 146.09 -10.89 wIELat, EW
0.1521 150.43 -11.64 HwILAM., EW
0.203 6 153.71 -10.71 I AT, EY
8:2 0.0513 110.45 -11.23 i 1B
0.103 2 87.43 -9.46 HiE B
0.150 1 65.91 -9.36 G B
0.200 6 95.69 -10.54 HiE B
9:1 0.053 8 20.14 -10.51 i EW
0.104 3 18.85 -11.17 G, EW
0.1512 19.73 -12.43 BiE. EW

0.202 5 17.03 -11.45 EiE. B
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Fig. 3 Particle diameter of ginkgo flavonoids self-microemulsion
diluted 500 times
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TP, ARSI SR FH 5% H 8 90 44 BAL o
T BARCLAS St U ] B SHE A RS .
2.4.1  GPRMROERE G SOk A DY R N AT
Y2 N HDRLEAT S . RS SRR LLALER-80 20
g« TKZEE9 g IPM 4 g B T-[[A—Fetrrh, 71
R FERS IVE R T34k 20 min, IO AR 2R
HIMFL 0.4 g, REEPFEAT I E 2R . S50 R
FHFE TR R A1 2 AR R RL I O R A, R P
Ko GATTUSCHRITF RN, Tin £ 4 3 0 BBk A2 1t 771,
P ILAE N & LRI R, O R R R, W
bES AV REIRAR S R SRR (BN ip NS
B BT -
242 WAEER WO R Lk e RN
P AL A AE 2 0 HRE, LRI 102 Ik
BRI UT, R BRIOR N AR 4E 2% 80 g Ak it 41 4
7160 g /EMIRAHIREL,  IAASIR]E A A 2
AP, IRAIA, F5din, 4R NE 3.
243 WORLMEIE FRBURN A 4EE 80 g Tl
mmEFYEE 160 g, AN oL R A S0 1 AL
WA ARG RIS, EBhP R ENE R A, BF
AR 30 HZ'Y, ZFriia, BMRimseR, Kt
TNR A BT, IR 30 Hz, W A7) 5 min,
G RSN, HEERE 1 min, BB, &
T 40~45 CTHAE, T84 h, &Eid 20~30 H
I, EPAFERAT S AT . LA [F) 38024 B 1k
FUIRI B AR L AR b A DB P PR B e 2k

AT, SRR 4. G RERWIBEA B2y =,
RLEENZESR, S AMILEE RN, BoLkiL
AR, HEE LD, (HRBA T EEER, 4
WA 25.0%I0, 1958 EK, MAPERE 21K
YRGS, RAEPRAEN 25.0%.

R3 BHESRETEMHBMABRARLLGITHHEGE

Table 3 Drug-loading rate of ginkgo flavonoids and accessories

with different ratios

G5 FRANHAYERg PUnATdERg WA AT B2 %

1 80 160 20 8.3
2 80 160 30 12.5
3 80 160 40 16.7
4 80 160 50 20.8
5 80 160 60 25.0
6 80 160 70 292
7 80 160 80 333

R4 TREBHEXNIRE EI A M- MR
Table 4 Effect of different drug-loading rates on characteristics

of ginkgo flavonoids self-microemulsion-pellets

G BRI RS RIERAC) HEEE(gem”)
1 8.3 40.9 20.1 0.22
2 12.5 48.3 30.3 0.41
3 16.7 70.4 27.6 0.46
4 20.8 79.5 25.8 0.57
5 25.0 82.7 27.6 0.58
6 29.2 70.5 26.2 0.51
7 333 71.7 30.4 0.43

244 TOEHEEER REERPURN 4R
80 g FITH A ET4E S 160 g 1EAVRAHIEL, A 60 g
BT S P FLIA T, 4% “2.4.37 WUV T
TN 60 g B SR JTUREZY (R e H R D v
CCHP R 25 3102015 FERR 3B s XC 223950, B 0.5%
SDS ¥ (900 mL) A5, #%1E 50 r/min,
WEE (37.040.5) °C, 20l T N EERE 5 mL
RN N [RGB 25 tH A B0, BL 0.8 um FkfLIE
R, HRELUEW 10 pl, % “2.1.17 WUkt
HPLC W52, Wl 5E 45 RARNARE M2 o1 ik
ISk A kB DR RO TR bR
SR SO 1 L PO AT O, R LA 4.
g WL R IR A ST o A O W L S RS
. IEME BEFL-ROU I R S Rk
MLk, HREEFRS.
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Fig. 4 Dissolution curves of self-microemulsion-pellets
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T s K R SR A 15 DA R TR 56 07 0 HE T AR
BHEEAE 20 g DA A RERSCRL, T 7EARAY S 1 EL 1
SRGHIME] 80 g If, M MBI AE, 5L H L
O A RS ALIRAS s SR PR . PR T 70 28 5 R D7 VAR
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Ti B L EHBIAT, A I v 2R 2 07 TR ST E A1t
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