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Formulation Study for Nifedipine Spray Dried Dispersion with Taguchi Design

ZHANG Lizhongl, WANG Ruyiz*, LIU Yiz(].Jiangzhong Pharmaceutical Co., Ltd., Nanchang 330006, China; 2.Ashland
China Holding Co., Ltd., Shanghai 200233, China)

ABSTRACT: OBJECTIVE To determine the effect of solution formulation on characteristics and non-sink dissolution of
nifedipine spray dried dispersion(SDD). METHODS Taguchi method in minitab software was used for experiment design. The
area under dissolution curve within 120 min (AUC.120 min) and the ratio of released drug at 120 min to the maximum released
drug (Ci20/Crax) Were applied as evaluation index to investigated the effect of polymers type, dosage and solid content of feed
solution on drug state in nifedipine SDD and in-vitro dissolution. RESULTS Ratio of nifedipine to polymer had dramatic effect
on drug state in SDD and in-vitro dissolution while solid content in feed solution affects a little. Copovidone based SDD got
higher C,.x compared with Hydroxypropyl methylcellulose acetate succinate(HPMCAS), but HPMCAS performed better in
inhibiting recrystalization during dissolution test and storage. SDD with nifedipine-HPMCAS LG 1 : 4 could get highest C,,,, and

AUC.120 min- CONCLUTION  Spray drying solution with nifedipine-HPMCAS LG 1 : 4 with solid content of 10% can get

great SDD with optimized dissolution.
KEY WORDS: nifedipine; spray dry; solid dispersion; dissolution
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Tab.1 Factors and levels for Taguchi experimtent
KF " b e N
LY API-ZE &4 HL 1 TR 8%
1 HPMCAS LG 101 4
2 HPMCAS MG 1:2 6
3 HPMCAS HG 1:3 8
4 Plasdone S-630 1:4 10
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Fig. 1 DSC results for polymers, nifedipine, physical
mixtures and F1-F16 SDDs(Tab.2)

PR BACR F 255 2018 4E 9 45 35 B4 9 1)



2.3 AR SRR R

F uDISS profiler J5 A7 56274 B2 I € A0 &
Tt 2 3t~ JEORL AN 1) 45 1) SDD 38 H o 76 /NP el
AN 15 mL B 2ifeK, FFRFRKIRAE
37 °C, MRERBEHET HEE B E N 800 rrmin', K
OGRS 5 mm BGCEFBEATIIE , R i AT I
JE 6 ) I N DR v f5 42 e B N T Rk A7 0
Eo MESE B IIAE 2,

N T TR B A 1 e 5 SDID (1) 5 AV H ok A
YRR RN BRI RE 1, LA<120 min (99 H R
A N AR (AUC o120 min) TE AL T7 VEAN 1 32 B4R AR,
SER L 2. 1] minitab XHRIE LS B AT F RN
ST (B 3)F 7 £ 3 M (R 3), [FEF i Rel
AUC 50(<120 min I} SDD [ AUC 5 hil§ 2 1 °F J5 A}
251 AUC M LGAE, EBROS, R RS i ek
FAE ) AT Clao/Craax (120 min 45 0 & A
ORISR LAE, bOfEBRER 1, RongEReid o
TR R BT, VR TTVRAN IR o5 — 4845, 45
RIFE 2 I 4,

1 & 2 T 41, PA Plasdone S-630 A #k A& 44 RHE,
B 2 b T R H R AT LU 3 B R Conaxs 1H
FETE<30 min 3523 7= A B 45 dh i A0 H R AR E R
B, 474 % H1°F-Plasdone S-630 4y 1 : 4 i, SDD
() Crnax FAERE 25403 W FD 0V B B TR) 2 £ F SR
YR EE/NMALTT . BL HPMCAS N#EE AR,
% SDD f] Ciax ¥J/N T Plasdone S-630 1A &, {H/&
Y1 253 VL RTE T ) RCR 3848 T Plasdone S-630
RFR . Hd Y LG HE AR #1456, BT LA
[ B SRAFEE K Conax AT L L7 110 248 R 3 1 0 5 Y0 i
71, MG Fl HG 1K R Coax IIKFEMK, {HZE MG
A HG HENER ) 3 A5 R LR )
LG B M4E R 25k A E R « B 4 Rel
AUC 1205 Ci20/Crax B, 2T EE BRI T &
MR BV B RCERCR, T EIEA TR
WR A B A B S AR, TR B
AR T7 R R M T AR R . WK 4 F
M, RZEH-HPMCAS LG 1 4. [H& & 10%H)
TR 19 21 SDD i 45 & RUR S b 77 .

TR T AT Z o0 T R, AR P 5 5
H WIS v R B R, A T
FIN, BEEREWLEIMIEN, SDD I H R
SO AN SR I o T B VR [ R AE AR T
FEI P OREIS H B2 R R M /), 28 G 3 7R A R B
[ B 262 2018 4F 9 148 35 525 9 ]

AR, EFE 10%E & EBCONE Rl WREDF
k%, HPMC LG #1 Plasdoe S-630 & 3R15 5 47 1)
W AUC.120 min»  Plasdoe S-630 14 & 1] LL3k4S
BRI Coax (HREIRTRHILE L, HPMC LG 1)
Crnax BE/IMEL S 2 Fr W0 FD 7RI BE F1 3, W&
BN, EBEALTT FA4 R Fle BT Re Mk .

T_API

F1 API-HPMCASLG 1 : 1, 4%

1,
60 —F2 API-HPMCAS LG 1 : 2, 6%
= —~F3 APLHPMCAS LG 1 : 3, 8%
= 50 —~F4 APL-HPMCAS LG 1 : 4, 10%
2 40
==l #
30 s
208 0 T EEET
10
0
0 20 40 60 80 100 120
t/min
- 8
= 70
g
e 601
= %
= 50 __API
5 40 i _._F5 API-HPMCASMG 1 : 1, 6%
30 ) F6 API-HPMCAS MG 1 : 2, 4%
1 B ¥ —F7 APL-HPMCAS MG 1 © 3, 10%
20 1 W ——F8 API.LHPMCAS MG 1 : 4, 8%
10
0 S
0 20 40 60 80 100 120
t/min
80
.1! 70
g 60
i:‘f 50 . API
e 40 ——F9 API-HPMCAS HG 1 : 1, 8%
=3 30 F10 API-HPMCAS HG 1 : 2, 10%
, —F11 API-HPMCAS HG 1 : 3, 4%
X20F —-F12 API-HPMCAS HG 1 : 4, 6%
10 =i
00 20 40 60 80 100 120
t/min
180
T 160§
g 140%
1208 o
@ ] ——F13 API-Plasdone S-6301: 1,10%
80 F14 API-Plasdone S-6301 :2, 8%
H 60 ——F15 APL-Plasdone S-6301 : 3, 6%
& 40 ——F16 API-Plasdone S-6301: 4, 4%

20: - -5-

0'...__.——

0 20 40 60 80 100 120
t/min

2 API(B ¥ )R F1~F16 5 SDD(## W5 2) 8 %
e &R

Fig. 2 Dissolution of API (nifedipine) and F1-F6 SDDs
(Tab.2)
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®2 HOoKBRZHEKER
Tab. 2 Results and design of Taguchi experimtent
ErRe A B C AUCo.120 min - C120/Cinax

F1 HPMCAS LG 1:1 4% 2931 0.68
F2 HPMCAS LG 1:2 6% 3995 0.66
F3 HPMCAS LG 1:3 8% 5155 0.75
F4 HPMCAS LG 1.4 10% 7954 0.99
F5 HPMCAS MG 101 6% 2709 0.23
F6 HPMCAS MG 1:2 4% 3183 0.27
F7 HPMCAS MG 1:3 10% 4426 0.76
F8 HPMCAS MG 1:4 8% 6523 0.98
F9 HPMCAS HG 1:1 8% 3025 0.22
F10 HPMCAS HG 1:2 10% 2624 0.26
F11 HPMCAS HG 1:3 4% 5641 1.00
F12 HPMCAS HG 1.4 6% 4995 1.00
F13  Plasdone S-630 1:1 10% 3701 0.14
F14  Plasdone S-630 1:2 8% 4956 0.14
F15 Plasdone S-630 1:3 6% 5289 0.11
F16  Plasdone S-630 1:4 4% 6517 0.14
IGES RS 695
xR3 HEMMER
Tab.3 ANOVA results
KR [ B 2T TR F P
A 3 1063 090 1.69 0.267
B 3 8 863 322 14.12 0.004
C 3 297 501 0.47 0.712
R % 6 627 714
IS¥ill 15
12 ~APIHPMCAS LG 1 : 1,4%
~APIHPMCASLG I ;2 6%
10 ~APIHPMCAS LG 1 : 338
o - o CAPLHPMEAS TG 1 310%
e L=APTHPMCAS MG 1 1,6%
L8 = 4aAPI HPMCAS MG 1 | 24%
J & . ~API HPMCAS MG 1 | 3110%
26 =APIHPMCAS MG 1 : 4:8%
3 “ R <APIHPMCAS HG 1 © 1,8%
a8 ’ e
: °AP CAS HG 1 | 46%
2 QAL =API Plasonde $-630 1 : 1,10%
) ) ‘ ‘ ) =A; Plasonde S-6301 : Z,SZA)
070710203 04 05 06 0.7 0.80.9 1.0°AbI biasonde 2-630 1 : 3.6
CIZO/Cmax
@ 4 16 /]\ SDD él}‘J Rel AUC120 —!:j CIZO/CmaX E
Fig. 4 Rel AUC , and Cj,0/Cpax for 16 SDDs
2.4 FaE MR
AL 75 FA(RE 5 1" F--HPMCAS LG 1 : 4, 10%)

AT F16(Hi 4 H1°F-Plasdone S-630 1 : 4, 4%)f] SDD
MRS 2g 5240, WEPHEITERIORREIR
BB AN SN TS TR (FEAHR R 75%)
JWE 15d, WEMERTIFIE DSC M HE. 4558
LK 5.

ME 5 ATUUE H, AHXTRE 75%%0F T CE
15 d J&, SR 4R v # 4R 1) SDD 7w B B H 25
i HPMCAS N#ARR SDD 15 AR, 55k
il £ ok (1) SDD AH b oA H 30 PATHIR B O 1 R A

<1306 - Chin J Mod Appl Pharm, 2018 September, Vol.35 No.9

1k, 6 1 DSC i 2t A H 3 BH S 1 i 248 S
PIgs G, R A (K AR AR R A AR

AT A F RGP R 22 F ER, HE
B BT E SRR R, #4 SDD BA S
W S EE S, 1 HPMCAS LG 518/,
il % 1) SDD e Mt 4f .

F16 SDD
B 5 MABE 75%KE 15 d B 1A F F16(Z£)F0 F4(H)
SDD
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Fig. 8 Spring and parachute approach of supersaturating
drug delivery systems

Profile 1-dissolution of the crystalline phase of drug; profile
2—dissolution of a higher energy “spring” form of the drug in absence of
precipitation inhibitors; profile 3—dissolution of a higher energy “spring”
form of the drug in presence of precipitation inhibitors that act as a
“parachute”; C.,~the equilibrium solubility.
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