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Study on Dihydroartemisinin Phospholipid Complex

ZHANG Xiaoyunl, ZHAO Pengza, QIAO Hua®, NI Jingmanl, SHI Yanbin'(1.School of Pharmacy, Lanzhou
University, Lanzhou 730000, China; 2.The First Hospital of Lanzhou University, a.Department of Oncology, b.Department of
Pharmaceutics, Lanzhou 730000, China)

ABSTRACT: OBJECTIVE To optimize the preparing condition of dihydroartemisinin-phospholipid complex. METHODS
The single factor experiment and orthogonal design was used to optimize preparation technology of the complex by using the
combining ratio as the assessment index. In addition, the content of dihydroartemisinin in dihydroartemisinin-phospholipid
complex was determined by HPLC. RESULTS The optimal preparing conditions for dihydroartemisinin-phospholipid complex
was the ratio of dihydroartemisinin to phospholipid of 1 : 3, dihydroartemisinin concentration of 5%, the reaction time of 3 h,
and the solvent of chloroform and the reaction temperature at 55 C. CONCLUSION Dihydroartemisinin-phospholipid
complex was affected by solvent, the ratio of dihydroartemisinin to phospholipid, dihydroartemisinin concentration and reaction

time at 55 C.

KEY WORDS: dihydroartemisinin; phospholipid complex; orthogonal design; preparation technology
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2.1 DHA #IEE &Y & T Z 0PN bRk i) gt ar
I DHAANG T ik, 1 i JIE A DHA 8% i
SEWIE T A B R PE, K2 2 DHA
R AE — 38 45 T B Y 5 ok s B 25 IO 571
FINIE S AR, L e & R
HW, LB RIS, FHDRAMEBREG, Bk
DUGE, TRIFFRE, DHAMVIMGHZ) &8 5Pl &
(1) ZEAE B0 A 5 i HE 2 A I DHA ) &, A oF 5
DHA 54 & H 0%, HH AN HEFE (%)=
(A—Ap)/A; X100, X HA;: DHAMIYIG B2 &,
Ap: UTIERH(CKE G HIDHA).
2.2 B EME I gk P
221 O Ai%H: Diamond™ Cig (4% 4E
(4.6 mmX150 mm, 5 pm), WEIH: 2 :0.02
mol-L™ BRR % & 12% = Z =100 : 100 : 0.15, %
;1.0 mL-min"; FE3EL: 30 C; KK 213 nm;
HEFEE: 50 uL.
222 MUEMIZEHIE  KEB AR 50 mg DHA &
50 mL EHHH, IR ER, 131 gL
o8 W o TBCE 2 hy S TR BRI IR £ 0.15,
0.25, 0.5, 0.75, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0,
7.0, 8.0 mL & 10 mL &+, H1HEEL-7K(50 © 50)
MRBEZI%, w2, B8 15, 25, 50, 75, 100,
200, 300, 400, 500, 600, 700, 800 mgL ™' %
FIRRUER L, L S0 L MEFE AT, LZYHk B (C)
TR, TR (A) A BB AR HEAT e bERDA, 15
FrufEh 2 7R R : C=0.000 7A+11.416(r=0.999 6,
n=5), ZPEVEH: 15~800 mgL™'.
2.2.3  RyEEEAER AL BOREE A 30,
200, 700 mg-L™" [f) DHA ARAE SR 1 d PyES:EE
FE 5 A3 H PR % BE 530 4 (99.87 £0.97)%
(100.07 =3.61)%, (99.60 +7.29)% . H WK%
RSD 7354 3.14%, 1.80%, 1.05%. HEL:HEFE 5 d,
73 H 1)K 35 B4 5 4 (99.77 £1.02)%, (99.97 +
2.93)%, (99.82%6.11)%, H K% & RSD 435 4
3.41%, 1.47%, 0.81%.
224  [IRCRREG RS SRR S A YIS
B 10 mL BEEESF, fn 30, 200 Al 700 mgL™'
(1) DHA #ifE S, I RIS & A5, E
AR, FAT, BUKHH 0.45 um AL IS I8,
FEENIVEW, LIS S F AR S5 AE 50 uL,
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WL 1,

x 1 FEEWELEDN=S)
Tab 1 Recovery study of the assay(n=>5)

[BICER /% RSD

RS /mg L S /mg L

30 29.47+1.03 98.23 3.50
200 201.76+5.91 100.88 2.93
700 698.35+8.28 99.76 1.19

225 FARKNIBR ARG e EIE 2R E
G & DHA fifi &30, F AR I T ol B 3R 1K B2 1)
DHA %, H HPLC W&, 4f5WLLET 3 1,
T AT PR R B i e R 5, 15
mg'Lflo
2.3 DHA-BEE AR EGEPNE

¥ DHA-BEEE &G A MR E R, T
5000 rmin~' 20 20 min, YCAE LIS, ¥ iR
WARCEYET G, 30 AR AR R4 B IR S
DHA BIEE SR EY) . B0 5 N 2 AR5
BYINARRN DHA, Inad 5 B g . K
A A HLERR L 8 s, HEREIE
2.4 PRI
241 RNVEFIMER  AY-B5IE S 5P &
— WA AR BT T AR AR R R P AT, B2 DHA
LIREMR BRI LE T ¢ 4, ONIEEE 4S5 C, RN
IS 2 h, DHAWE 410 gL', LIDHA S BER
G55 H RNV ARIE, X2 PE R T 5, 4
B2, HEERE A, DLEDA R NI, 2y
W56 oy 2t i, DRI SR FH U0 A0S R 71 o

w2 LB B (n=3)

Tab 2 The influence of reaction solvents(n=3)

I VINIENG 23 A%
ol 33.2 29.5
i 26.8 17.3
P 21.4 36.1
TRk 8.9 53.8
R 7.6 45.7
LR 6.1 62.2
il 5.1 94.7

242 VR SEN RNV &, A
SAFIA “2.4.17 TN WA, 8RNI 41.0,
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1.5, 2.0, 3.0 hAGWME G T, 755 N82.5%,
94.7%, 98.8%, 99.3%. WS WENGIN KN T2 h
JRIEATE A, SRR RN o

243 MNIRFEMREw HLRGKME “24.17
K225, 40H155 ‘C NDHA SRR 1454 2% 5k
79.3%, 88.2%, 96.7%. i, BT,
I SN AR L T

244 RNYPREERE 255 RN FEXT 24
MEE R, HREMR “2.4.17 BTN N,
5K, DHAWKEE N5, 10, 20 gL 'R &%
I3 H98.1%, 95.3%, 80.6%. S NI TN 24
(M55 RN, EHREMAHFE LT,
B 2500 B B3 0, iS5G o SR AR
2.45 DHASBENEHRL LU0 258 25 45 1 %
s HALFR L, %% DHAS IR Bk
Fel At c2, 103, 1 42980 SN 1 20 )
h68.3%, 90.4%, 97.1%. 25454 FEEDHA
FEARZR TP BT o A BEAICTTT 389 I, DHA S IR 1)
BERE LA X 25 W 10 45 B S N R AT KI5
2.5 IEAEHALK:

RIS S5 R, 29 S R B4
PR Je [ N i W DHA ) B & 3% B AT — 2 1)
SO, W LI 3N I [R5 (934N KT AT 1E AS
i, HERWRS. LS AE R LR, L3
X, B, WG gE R AR, R e g AT
52N, RIS,

5 IR FE A 22 1) K7D Jse e [] — DR 38 AN [R] K s
N SRR e S AL T A o iy NP g REAT
FONRFE AR RO, e M ]
H IR EX R bR IR . HRP IR H, 254
WRE DR R IR dR R, 29 SR I B & ik,
SN B DR 2R (R R /N e AR 4 RN 2 S
NIRRT 03, WAL 5%, S Nl 2
55 C.

*3 HEEAKFE
Tab 3 Orthogonal factor level table

IKF-
2y WERRORELLL)  ZiMRIE/g L RMIRE/C
1 1:2 5 55
2 1:3 10 40
3 1:4 20 25

T EBLAR HI 24 2013 4F 6 H 55 30 4555 6 1]

R4 ERKKE
Tab 4 The results of orthogonal experiment

55
eV A A%
i) BENE ARl RV E/C
1 1:2 5 55 98.30
2 1:2 10 40 91.80
3 1:2 20 25 94.70
4 1:3 5 40 98.51
5 1:3 10 25 94.74
6 1:3 20 55 99.58
7 1:4 5 25 95.56
8 1:4 10 55 94.53
9 1:4 20 40 96.84
X1 284.80 292.37 292.42
X 292.84 281.08 287.16
X 286.94 291.13 285.00
X, 94.93 297.46 97.47
X, 97.61 93.69 95.72
X, 95.65 97.04 95.00
R 2.68 3.77 2.47

RS HEAMER

Tab 5 The results of variance analysis

FSES i 2237 J5 0 ) Ha F e
Zillgtt 11.536 2 0.739 P>0.01
2P 25.584 2 9.640 P<0.01
ISV 3k JE 9.689 2 0.621 P>0.01
w7 46.810 6

VE: Fi20.1002,2079.00, F1_0.05¢2, 2=19.00, F1_¢.01(2,2=99.0
Note: Fy_q.1002,29.00, F_0.052.2=19.00, F1_0.01(2.2=99.0
2.6 DHA /lg 52 AWM /K43l R B e
KU E DHA (R K i R 8. A<
SR FEE S A, AR O KA, FEZK
PRI () TE BRI Vo mL HF N Vo mL DHA (i
BENR B W) KEW(Cr), BEANBIEOE T, %
%, Tihedeyr s LA 30 min 7, #EE, 52
Wy AE AR AR KT h 78 43 P45 3 000 r-min™' 250
15 min, WA E, 20 BIREUKAHFIHAH, HPLC
1E 213 nm Ab il 52 DHA ZE W AH KR & (Co FT Cwy) o
JAF R AR Hh 1) 2 0 5 1 LA BE kg el /7K 43 T &
H(P), WMATRELNE 3 K, BCP¥ME. 15
At p=Su_Co, I, POMMIKAIE RS
C/K CW
C w(Co) M 43 B V-1 i it AH H 250K 2, C x(Cw) A
ST G KA TR 2) IR . SR LK 6
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%6 DHA KHBEE &Y EFE-KF RN R K
Tab 6 Apparent partition coefficient of DHA and
dihydroartemisinin-phospholipid complex in octanol-water

o IEFEREP RS KPR

¥ P LogP
" ColgL™ Cw/gL™! £
DHA 43.4 35.7 3543 155
DHA #/le &) 75.1 61.1 58.90  1.77

S5, DHAKILBENG S &M AE 1 F -
KA PRI B RN TR], AR AR 3 22 S R AT
REAE WG 2 G W)X T DHA P 6k
3 it

£ Bombardelli%% (a7 5t 5221, 43 75 22 47 H g
& AW O 4, T Bhattachar 2522 U L 3
WA T B bR, O B A LA 2 s v 5
EVEER L], AL LGV ER IS .
RGO R AR, e RS H. |
T b DAL DHARE G 525 W 46 S AR5 1 7 1%,
RIDHA L BRI 2456 1 o 3. X R, nlkE
s DR 7110 P e 55 DR 2% A7 S N0 1 5 71 v 1 s e A
J e A AR AR T S ) U B AR S

A S N5 71 5% Wi 1R S 2 R W) LR
2, DA R BN R R BRI, 25
() &6 8wy, 1 DA HUH B K R E . Sl
h NS TR I 25 W 45 ek . X TR T
WA BOC, B A R Ao, A
N AR T R NI AR AR s AR S
BT A R .

DHA 55 Jig (0 BORE B X 29 i 45 & R A K
S, BEZIWAE N AR 2 e i L B AR, 25
giaRRWKOER. oW ILRE, —Jm, #iE
XY RE R — IR ER ;s A, W
Tolt S5 IS 400 1 PRk Lt 491 328 5 2 20 A 56 4 RN 1) T
B, ART 24P 5 BENE 2 0 785 HAH EAEH, 2k
IR AW .

S N4 A 5 6 DHA R 45 & R AL B KI5
W, WEEEN, AMNE R m . AWAERR
RN, TeembE A ek BRI 2R
AP R L 0 s S R 1 AR T NI R AR

X DHA FIDHA % Jlg 52 & 9111 J 14 28 W vl /7K
SIRCRBOEAT TR . 4 RRY, BEHEE AW
DHATE IE =2 KoK o () e 5 A0 AH N 3 v, K
RS T L7165, UOABEN S & Re s A7 R 32 &
DHAM MM/ /KB R EL . AW DHAKE M
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Preparation of Nimodipine Sustained-release Tablets by Hot Melt Extrusion Technology

LI Qingguo, GUAN Shixia, GAO Yuanqi, GUO Huizhen(Guangzhou University of Traditional Chinese Medicine,
Guangzhou 510006, China)

ABSTRACT: OBJECTIVE To prepare the nimodipine(NMP) sustained-release tablets by applying the melt extrusion
technique (HME). METHODS PVP K30, PVPVA 64, PVPVA S-630, Poloxamer188-PVP K30(2 : 8) were using as matrix to
prepare solid dispersions of NMP by HME. The evaluation of the properties of the dispersions prepared in different ratio of
matrix to drug was performed using in vitro dissolution studies. And the dispersions prepared in the matrix were evaluated using
XRD. The tablets were prepared with HPMC as the material using direct compression. RESULTS The dissolution
accumulative release of NMP-PVPVA 64(1 : 5) solid dispersion in 60 min was 98.5%. The release of sustained-release tablets
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