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Research on the Properties of Nimodipine Solid Dispersions Prepared with Different Materials
LI Ming'-?, ZHANG Yuwjia', WANG Ligiang® , ZHENG Wensheng'

(1. Institute of Materia Medica, Chinese Academy of Medical Sciences & Peking Union Medical College * Beijing City Key laboratory of Drug Delivery
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Abstract: Objective To compare the properties of nimodipine solid dispersions prepared with different carrier materials. Methods Nimodipine
solid dispersions were prepared with polyvinylpyrrolidone K30(PVP K30), copovidone S630, polyvinyl caprolactam — polyvinyl acetate —
polyethylene glycol graft copolymer(Soluplus) and hydroxypropyl methylcellulose acetate succinate(HPMCAS) as carrier materials in pro-
portions of 1 2,1 :3,and 1 :4 by the spray —drying method. The micro — morphological characteristics, crystal characteristics and
molecular interactions of nimodipine solid dispersion were analyzed by the polarizing microscope(PLM), differential scanning calorimetry
(DSC), X —ray diffraction(XRD), Fourier —transform infrared(FTIR) spectroscopy, dynamic solubility test and stability test Results Nimodipine
solid dispersions were prepared with nimodipine and different carrier materials in proportions of 1 :2,1 :3,and 1 :4 by spray drying
method, they were found in an amorphous form in solid dispersions. The PLM results showed that after forming a solid dispersion with
the carrier material,the microstructure of nimodipine changed significantly and the crystal structure disappeared. The DSC results showed
that the solid dispersions prepared with different carrier materials did not show any endothermic peak at 124.76 °C.The XRD resulis
showed that the XRD peaks of nimodipine disappeared completely in the solid dispersions prepared by different carrier materials. The
FTIR results showed that the N—H,C=—0,C=—C and C—N in the solid dispersions prepared with different carrier materials had wave
number shift or spectral line broadening. The dynamic solubility test showed that the solid dispersions effectively increased the solubility
of nimodipine. The stability test showed that the solid dispersions prepared with different carrier materials showed different stability.
Conclusion  Nimodipine solid dispersions can be successfully prepared by spray drying method with PVP K30, S630, Soluplus and
HPMCAS as carrier materials,and nimodipine is stable in an amorphous form in solid dispersions,which have good physical and chemi-
cal properties while increasing solubility.

Key words: nimodipine; solid dispersions; spray drying method ; micro — morphological characteristics; crystal characteristics; intermolecular

interaction
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VEFRHIE 5 JC 8 TR RRAIE 3 2o 30 0 5 A B 0 RS e 1
IS 3 AT A R AR AR VR AE TR AR X
[ A A3 AR B R ), o L b A A P A R S
PRARTE IR o
1 XEE5RG
1.1 {X3E

BT125D R4 K- (= 58 2 R A /) A 5 o0 1
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1.2 X%
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HPMCAS(HPMCAS HG, it 5 & 65G -810004); M #!
HPMCAS(HPMCAS MG, #it5 4 60G —810003) , HPMCAS
(HPMCAS LF, #tt5 & NPD - 0047) , 3% 3 4k il S630 (4t
54 0002358298 , ¥ F W AT 244k 2% 5 5 (i) A KR
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2.1.1  BiEAHt

{63545 : Diamonsil Plus Cis #£(250mm x 4. 6 mm,S um);
TEBHAR : F B — PO Eims - /K (13:26:60, V/ V/ V)50
P 2 1.5 mL/min; K 4 2 235 nm; AR 2 40 °C ;3R RE
w20 wlo
2.1.2 BHR5ERHE

AR A VT TR B JFRL 2 60 mg, RSB FRAE
100 mL 25, 0 50 mL HY s, B LB 5 min {4
VA, I AR R A B $R ), UE T, RS .

25 VAR RS VR« AL 7 i 3 AR AR A PR
100 mL Z5 T, 0 50 mL F R A AL 3 5 min ff
VA, R AR R R AL $R ), B, RS .

[T AR 3 BB V85 R < AL T 6 28 AR L JE B 1 - Ji
RE2GORE SRR E , B 100 mL 2550, I 50 mIL s
FEAL PR 5 min {0 EERR BE R 2B RS UE R,
HIFE .

Je B b - [ A 2 A BOA Ty i 2 B T D kL 2Y
53 SN R AR B LR 4 S630, PVP K30, Soluplus,
HPMCAS HG, HPMCAS MG, HPMCAS LF 43 5l4% 1 : 2,
1:3,1 4 WEIHETTIR A A /D P T P 0 A, 15 30
J BT 5 AR R TR A VA TR W55 TR LA AR
2 XL A 95 °C, HERUIELE A 55 °C, KULFS
1200 r/min, $ESFE A 10 v/ min, ZALE TR
0. 1 MPa #HiR SRR LS BT 55 T4, B T4 e
W EE IR, B .

PR ) UL J7 5 8 SEHT- R AR B KL, 5353
Fie1:2,1:3,1:4 [WENRA, EWFEh a0, B2
HEHAE, 7853 PR % 30 min, 3207, BIFS
2.1.3 FHEEFEHFE

L JEAPEE 45 o PR B ] DL 1, RO A
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Tab.1 Retention time and resolution of each compound

Fugsy BREHA(nn) 2BE | A& BREHR(nin) 25E
REW®TF  12.099 3.040 || %A C 6.278 5.386
THEA  1.557,1.988 AR A 10.725 12.376
TaHt  1.222,3.778 X B 25.262 18. 856
mAU 3
10 000 7 12,099
7500 A
2
5000 o 10. 725
1
25004 f 6278 4
25.262
0 -+
Y {1/ min

0 ; l;) lI5 2l0 2|5 3IO 35 40
1 &AC 2. &FAA 3. RERTF 4 XAB
E1 REMTEEMNEEMRESIREEIER(A=2350m)
1. Impurity C 2. Impurity A 3. Nimodipine 4. Impurity B
Fig.1 HPLC chromatogram of the specific test of nimodipine
(A =235 nm)

MR R UB BT B RS e, 8
fic 1l , 75 5 B BE 43 %1 S 0.001 2,0.060 0, 0. 300 0,
0. 500 0,0. 600 0,1.20 0 mg/mL Z 5%} F& 5 VA UL, %
2. 1. 1 3R g SRR o LU B B e (X,
mg/mL) A EE AR bR T AL CY) R AR BR 2 AR v il 2%
1809 )7 FE Y =50 908 013 X +232 450, R*=0.999 7
(n=6).45 R KW, Je 54 F T 5 1k E7E 0.001 2 ~
1. 202 0 mg/mL 35 Fil N 55 06 TR Ze M 06 3R R AT

Fe % B UC SE bV  3 1, 6] 1 H i 2k
FE 3 U R, T H PRS2 B s AR R H EFE 3 3k, A
THE H RIRE 5 B2 o 45 51 H PR %5 B2 0 H )RS 2 32 06 1 AR
f) RSD 43511 79 0.07% F1 0.31% (n=6) , F WAL #5 K
HE R

R PR B m) —HERE &, 230§ 0,1,2,3,4,5,
6,20,24 h 4% 2. 1. 1 TR Jy kb AR g | 0 g A
SEE TN RSD 2 0.01% (n=9), £ UK A ik
16 24 h WEEME R 4T

T BT < R Bt~ o] 44 73 B4, 23 S i A
G HP R ) JE S S R T T B S VA R RS 4
0.22 wm ALIERR, B 1, 4% 2. 1.1 TR kbRl &
DA 5 25 58/ BRIe e B2 1T 3 Rl o 25 2R @ S - 1Y [m]
R R 98% ~101% , Y95 G2ER , R W 5 e v 22 = o

R B RS 0 PR e < JUJE 5 b - %o B O o R
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EPRAE IS R B, KGR B 20 WL, #% 2. 1 1 T
OGRS, M {EME L (S/ N) A 10 BHE A E =R,
2 S/N 3 EHE R R BR 25 0 JEBR Y 1. 2 pg/mL,
KDFR A 12 ng/mL,
2.2 REMTEEIEEHZER
2.2.1 PLM ¥ %

B2 1.2 WUR Je Bt A HUA SRR 59, L
T e B - JEURE 2 JE R 4R S630 2 PVP K30, Soluplus,
HPMCAS, 43l & PLM 53 I~ WS I Fb 4 o 45 R WL 2. h
&2 af A, Je BT DL HOIR 25 S AR AE AR, AR o A
ARG BN W] i S ARG, W 259 LA T R TE B SAEAE o
2.2.2  DSC 4#r

K 1 DSC 1275 22 AN [ 2 AR #8472 1 25 5% o 4 TR
2. 1.2 TR Y BR A Y X JE S [E A HUR e St
SRR HLERAERR S630 K2 PVP K30, Soluplus, HPMCAS,
%5 mg, 43 ERE S Y DA BB S 5, BT T
I (LA 10°C /min M 25 CTFE 110°C, B HZE 25C,
FELL 10 °C /min B ZM 25 CTFHE 230 °C) , A AE
4 50 mL/min, g 5EASFESE DSC Bl 2k 25 R LI 3. 7]
UL, R EH T IR G TE 124, 76 °C b A7 BA— g R | A7
5 3k R e B T A ) R G R Dy JE BT I R
U, 2 BH J B M P-4 AE B i R R, 2R A4 L G BT 1A
AN (R RL i 2 08 [ A 3 HOUAR L T 124,76 CAb AR
B AT A W A | R JE BT 5 A BT AT A e i
T T8 Y R 1 45 o TR GBI, JE St P AE o LA
TR A TE
2.2.3  XRD o #r

25900 55 R ARMERIE B A S HUAR , P R AR A HAE
FHP=H 3T i T s 02 TR | T rhol = A i i T sl
PR i 0 o DRI I, o B R AR A3 B S A BRTR S Y
XRD 15254k, AT A 80075 52 25 4 55 B b R B AH BLA
FHUGEC 2. 1.2 TR J S [ 1A 4 B | JE 5 T Ji
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VEZ AT : Cu 8, Ka 5 51, LR 40 KV, LI 40 mA; 13
7 I 0. 2 s FHHEVE R 5° ~ 60°;
PRI 7S : LynxEye . 25 % WLIE 4,

&L 4 RTRN, Je BT HAT RRAE XS 2T S, 15
B LA 6 R 1) A AR 254 o T P 2846 L G R AE XRD
U, Uk W LY R AR TR A8 1 A AR S5 ) o 78 Je St 7 5 28
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UL BB AT B AR AR S A TR B2 B B 55 XRD, 1 8
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2 RAEEBERIEE( x400)
A. Nimodipine B. Nimodipine - PVP K30(1:2) C. Nimodipine — $630(1:2) D. Nimodipine — Soluplus(1 : 2)
F. Nimodipine — ASMG(1:2)  G. Nimodipine — ASMG(1 : 3)
Fig.2 PLM micrograph( x400)

E. Nimodipine — ASLF(1 :2)
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A. Nimodipine API
Fig.3 DSC profile
2.2.4  FTIR 447
FTIR 36T 54 4R b T 0 A LA 0 H 25 4
JECRE MR A, e ey, 0 A RE B, R ONS BE vy, R

B. Nimodipine solid dispersion

N 5557 181 B o 388 2ok [ AR AR A ot P13 SRR I A 0 1Y)
P SR, WA RN 259 5 EAAR B AE BAE ] S 4
p AR EE USSR F LA (KBr) FE 7643 B0 @ 5 b -
JER 2 | JE ST [E A S HOARHED T FTIR A6, 5 5 ]
4 400 ~ 4 000 em ™", I UCEL 60 U, 73 HEFE 4.0 em ™'

JE B Hb - [ A4 B FTIR 3% 0L 18 5. af WL, 41
AN IX 1,3 291 em ! Ak K e 5 N—H i 45
PRI, 1 695 em ™" Akl C—=0 i 45 ¥ 3l W Uk
I, 1621 em™',1 495 em ™' Ab2h C—C &4z sl i g,
1524 em™' Ab2h N—O 454 S W Wi, 1 346 em ™' 40
AL C—N i 4 PR 2 R g, 1023 em ! Ak Sy ff ik
ST i C—O i 4 % 3 W 005 5 A ] 20 [ 4 43 A A
i ,N—H,C=0,C—=C,C—N W iis i 2, e T e =
iV A 3O 7 LEAIN 8 2T R I S 0 2
T 3 S [l A e 1) 21 I AT 6 5 A Ti) 2 R [ £ 43 HC AR o
N—H,C=0,C—C,C—N & &AW ERFE s A5,
XA PR Ay e B b - 7 A o A ) 5 2o R oh 5 A
BEA T RS
22,5 FHABRERR

DUJEA G EF 12 AR 25 58 A ) [ AR 43 17 v JE 53 b oF
(14 8l 3 0 32 o 43 ) L@ 6 i ST D ek 245 0 [ R 43 w4
20 mg, B S A 15 mL X B /K . pH 6. 8 iRk
ZEWAE W (PBS) (7% 0. 3% 1 e FE A R 4l (SLS) ) pH
4. 5 BEIREL 2% vhiR W (ABS) % B T AR A1 R S B
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Fig.4 XRD pattern

HEES 300 r/min, M E MG E N 37 C06LHRL N 2 mm,
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Ao 0SB T] R 120 mino 25 5 WL 6. FT R0, T A A i
Je B V- 34 3 B S S AR i B A TRl AR AR AN ]
b B8] ] 8 19 [ 4 IR XoF 2 B b P R B VA ROR AN 5, i
HH JE B 1 - 1) 338 T 80 A2 AR R B Tl 288 S 5 245
Ba7lip Al

LA PVP K30 S A4 deH i £ 11 J& S b P [ 14 73 1
R B 13 R4 AR 2GR o HE B 1 3
B0 N 876 g/ mlL, B B[R] AL FB AR AR AS s BE A
RIS AT, T FNARAS WA TR, 70 0 2o A8 v 38 2 VS VR
VAR EE 1 ST VRN RS & JE BE ST AT o (A
TR RVl FE A

DALER YRR S630 S ZAR M R 25 1) JE 25l F- [ 4
SR FEBIh 1 3 I 324 R e o LR e BT 1Y
PRI R 281 we/mL, B IR PR = 3 .

LA Soluplus 2 2 AR B4 46} il £ 1) & S i~ 44 73 1
P R 1 s 4 B Y 2R 24 B B o R JE S P 1Y
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VSR IEN 417 pg/mL, 8 1 AR FE B 4 A%
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PR H SR RS AS ] 491 f [ A 2 5 M 20 ] A 3k o5
JE BEHSF B Eh R AE L, M, H % HPMCAS Frifil %
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fR R 2 £ o
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Fig. 5 FTIR spectrogram
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Fig. 6 Dissolution profile of nimodipine
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