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Preparation, Characterization and in vitro Dissolution Study of Total Flavonoids of Hippophae rhamnoi-
des-PVP K30 Solid Dispersion

TIAN Qian', HE Chen', HE Jingxia', YIN Rongli', YANG Junxuan’, ZHANG Li' (1.School of Pharfiacy, Cheng-
du University of TCM, Chengdu 611137, China; 2.College of TCM, Chongqing Medical Uniyersity, Chong-
ging 400016, China)

ABSTRACT OBJECTIVE: To prepare total flavonoids of Hippophae riamnoides, (TFH)-PVP K30 solid dispersion, and to char-
acterize and study its in vitro dissolution. METHODS: Solvent method was used to prepare TFH-PVP K30 solid dispersion with dif-
ferent drug-loading ratio of 1:1, 1:2, 1:3, 1:4, L:b; single factor test was designed to screen drug-loading ratio using dissolution
parameter 7, as index; orthogonal test wassdésigned to optimize ultrasonic time, temperature of water bath and drying time for prep-
aration technology using in vitrosdissolution rate as index, and then validated. SEM, DSC and FT-IR were used to characterize sol-
id dispersion. RESULTS;: 7, of TFH-PVP K30 solid dispersion was the lowest when drug-loading ratio was 1:3. Optimal technolo-
gy was ultrasonie, time, 10 'min, temperature of water bath 60 “C and drying time 12 h. 90 min accumulative dissolution rate of pre-
pared\ TFH-PVP K30 solid dispersion was 90.22% in average (RSD=1.74% , n=3). The results of SEM, DSC and FT-IR showed
that the drug as amorphous form dispersed in the PVP K30, the formation of hydrogen bond of the both. CONCLUSIONS:
TFH-PVP K30 solid dispersion is prepared successfully, and in vitro dissolution rate of it is improved significantly.

KEYWORDS Total flavonoids of Hippophae rhamnoides; PVP K30; Solid dispersion; Dissolution rate; Orthogonal test; Charac-

terization
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RN H] ) s DGG-9240 7 S 3 s XU 184 (R0 2R M
SEIAY AT FR ] ) 3 UV-1102 B AN 66 B 3 ( FilER
LR AAUETA PR/ 7] ) ; PerkinElmer DSC 4000 % 22 /55 &
AT 4 (DSC) [ FI Spectrum 100 %I B i 21 4 S 3
(FT-IR)AY (36 EHI A IR R BRI AR A BR /A ] ) 56390 LV 7Y
PR (SEM, H AL T2 H])
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WIRH AT IR T 4l =85% (LA T 1)) =54b58 .
FAEN TR A8 PVP K30 RE R R e Ak T3t
T s HAth a0 o3 b 6k, K R 7818 K o
2 HEELER
2.1 TFH-PVP K30 Bl 4> 8k ay il &

K FH % 70 15 ) 45 TFH-PVP K30 [ 4K 2> Hidk . 4%
1:1.1:2,1:3.1:4.1:5 0 LRI TFH )ik 245
PVP K30 #4435 & , 4 BIE 118 5 oK S R
RS RG22 A BT, 7253 it , I8 5 min i
IRA) . BT 50 CHEZEBR LRI/ Tk OB, # /8 2 E
KW 50 CHr Ak inBIE B HE B 2 8 2B KK e
B KR E T 60 C T 12 h RIGHEBE T
T 48 h, Ky %, 3 80 H i, BIA3 TFH-PVP K30 [
PRI EA, 25
2.2 TFH-PVP K30 #1318 B & ¥ &

Fie BR“2.17 50 [ R LU 451 B TFH i #F2h #FP VR
K30 A4, 43 52 80 H i , B Sl B 1R 23, BIFS TFH-
PVP K30 Y354, & T Tk s 1.
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4.5.5 mL, BT 25 mL &, & A 1% =S k48 JoK
LR L mL, $85], oK CBEEZ, iE 20 min, DA%
PR 2 H, 7E 430 nm AN OB (4) o DA
TR (o) MR FR A MR, HEA T B4 HT , 15
[m] 175 % 4=0.035 3¢+0.005 9(r=0.999 9) , 45 %5
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A B AT AR ), 2351 1 5.10.15.30.,45.60,90
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Fig 1 Dissolution curves in vitro of 7 samples
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Tab 1 Dissolution parameter of 7 sample

I3 TFH-PVP I:] TFH-PVP 1:22 TFH-PVP I3 TFH-PVP 14 TFH-PVP [:5 TRH-PVP

SHC TEHERZ KO0UPER K0S K30EIS KO0 K3O0MKS K30}
a1 Hilk ik Hilk Hilk ik
F 085203 096876 095594 09799 098303 094079 09658
Toomin 1845979 1391048 7036 5,086 4954 4970 5012

FH P 1T, 200 R I 24 48 b A 1 o 14 o
A2 R ) 13 )5 , 29 BRI A B . Y
TFH-PVP K30 [E{ASHUA R 2528 e R 12 3, ARSI
HH 8 B R T TFH JEUREZG B N A9 ) TFH-PVP K30
PR G4 (P<<0.05) . [AIAF 3R 1 AT %1, 1:3 TFH-PVP
K30 [ Aoy B 75 s -h 23S R e, T/ 3R
T 63.2 % Fir s B () e o
25 EXRBMEEHFEIZ
2.5.1 IEAREIT LA 13 N ZiE i £ TFH-PVP
K30 [ A5, L EFE HEE (90 min) AR, AR
Bl (A, min) K HEEE (B, C)FITEEETE (C,h) A A
R LI L3 IEL RAE 3R 3K FBIHAK, 1k
TFH-PVP K30 [R5 Bk i il s T2 . HE5KF I
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Tab 2 Factors and levels of orthogonal test
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Tab 3 Design and results of orthogonal test

i A B C DEH)  BREHE, %
I | 1 1 1 86.08
2 | 2 2 2 90.15
3 | 3 3 3 85.32
4 2 | 2 3 9061
5 2 2 3 1 9348
6 2 3 | 2 88.86
7 3 | 3 2 85.85
8 3 2 | 3 90.10
9 3 3 2 1 86.43
K 261,557 262.545 265,046 266,003
K 272958 T4 267.195 264858
K 262,384 260.620 264658 266,038
R 11401 13.114 2537 118
2.5.2 5ot R 3VAL AREX G LR

WY A B>A>Co DI 225 /NI D iR 2007 7
2T A5 R, A B I E 5 (P<0.05 8 P<
0.01),CI&A BEW(P>0.05), N5 2} E] AL
A LA W E T 45 T2 0 ALB.Cy, RIER 7 I [1]
910 min K IEEIE 60 °C TR Akl 120 S 5 Z 0 it
G A,

x4 HESWER

Tab4d| Analysis result of variance

JEREL \EHEEIR Ll i F P
A 26940 2 13470 89.561 <005
B 343 2 16717 111,148 <001
C 1245 2 0623 4.140 >005
D) 0301 2 0.150 1000

ﬁ:FU.DI(ZsZ) :99~007F005(272) =19.00
Note: Fy.0(2,2)=99.00, Fo5(2,2)=19.00

2.5.3 BRI HmAUH A 2 E A 3 Kl % TFH-
PVP K30 [E 31U, M45 I 90 min it 2 FHE B 430
4 88.47% .91.53% ,90.67% , F-¥I{H 4 90.22% ,RSD=
1.74% (n=3) , 2L R K5 T2 AT 7T FEIELT .
2.6 EMEDEERIRIE

2.6.1 SEM Wl%£ >k Fl SEM ML %< TFH J5URL 24\ PVP
K30, TFH-PVP K30 ¥ #iE 54 (1:3) 5 TFH-PVP K30
[ A A A (12 3) A 2 1 0 R AR s ), At 4 1 o 28
PE4 70 s R 15.0 kVo MEAE S I AMIE ST R A K
B BRI, AR R TZ5 1 58 2 AN [A] . TFH R}
2§ AR/ A — By 45 i AETE s PVP K30 S BRIE B2 8K
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JERLIR s TEH-PVP K30 ¥ 35E A9 45 ] i< 2] TFH
J5UEHZG 1 PVP K30 AR 5 R4 R AIE 5 T 7E TFH-PVP K30
Ao B R o JC A 0 R AR 2R TFH R 2 L
TEH51 438 PVP K30 244, HL TFH J5URES i ARRAE
FEATH R R O B AR AR . 4 FRRE 5 ) SEM A
A2,

TFH-PVP 1<3 IR A TH-PP K30 mugﬁy\ﬁﬁzﬁx -

B2 47 SEM B (x200)
Fig2 SEM images of 4 samples(*200)
2.6.2 DSC/MHr R DSC %} TFHJsUE 25, BVR K30,
TFH-PVP K30 ¥ HE A #1 : 3) 5 TEH-PVP K30 [# {£&
SRR (12 3) #E1GG M MG A5 0 A AR e, THIR Ry
10.00, Cnin, F IVET & 50~400 C , £ & 5 25 10
g, GHANE IR, TFH JFURMZATE 316 °CAk H 3 B (o J Al
U ; TFH-PVP K30 ¥R A WI1E 316 CAbH L5 TFH
JEURE 24 AH B A I PG | B8 TFH JFURF25 5 PVP K30 244
Z ALK & AR AS T b Bk AE , TRH JRURKZE i f 8K & A ik
A% 5 1l TFH-PVP K30 [ 44 73 i iAok 30 TFH JFURE245 1
W A | 2 B TFH J5URL24 1T 58 LA TG 2 B 40 8U7E PVP K30
FAR T IZ A5 0 S SEMOUERZE LI — 5, 4 i
# DSC K UL 3.

TFH 50k

PVP K30
TFH-PVP K30 454

K, mW/mg
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Fig3 DSC spectrograms of 4 samples

2.6.3 FT-IRMT RAAKBrEA I TFT-IR /34T, B
TFH J5U8F25 . PVP K30 . TFH-PVP K30 ¥/ iR 591 (1:3)
5 TFH-PVP K30 [ A3 HUA(1:3) , s HEE R 4 em ™,
FHE 307K, 4 000~400 em "4, 4558 B8, TFH
JERL2G 54T O—H K& C=0, iR 20 54 3 423 em ™' 5
1656 cm ™' S AH4EHR SN ; PVP K30 7E 3 452 cm ™' 52 O—H
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gaPRshig, 76 1 662 cm ™' 2 C=O0 Mi%aksh . il FT-
IR 43 #7 Fb 4%, TFH J5UkH245 5 TFH-PVP K30 ¥ 3R &
TE3 423 ecm 52 927 em AN SRR IS4 | [RIFAE 1 656
cm 51602 cm A A I . TFH-PVP K30 431
TRA W O—H S C=O iR 3047535 i ol W, , F& W 3L
IR 25 5 ) TFH J5URE 24 5 PVP K30 (14 1 B2 il 5 1 TFH-
PVP K30 [ A5 H s 5 3 423 em ™ B#F 3 417
em”™ ", H MR AR T ARl s WSO EROM 2 927 em 3N
#2939 em ™', W0 R I AR 5 H 1 666 cm ™ 2R 1
S W T L 1 602 om T A W WA DA G % o H O A T
TFH-PVP K30 [ {443 #14 sh TFH Uk 24 5 PVP K30 43
FZIE A Be A A AR EAE T JE B 4 FRRE AL 1Y FT-IR
FILIE 4,
V’——ﬁf A W TFH J5URL 2
WN/\M\,\VM PVP K30

TFH-PVP K30 /34
\/\//—\U/\UV\VW YIRS

"\v\\/ TFH-PVP K30 [ {443 fA
\/ﬁ\ \,/\UW N

4000 ' 32'00 ' 24'100 ' 1 600 ' 800
WAL, em™
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Fig4 FT-IR spectrograms of 4 samples
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