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Preparation and formulation optimization for microporous osmotic pump
controlled release tablets of cyclovirobuxine D inclusion complex
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ABSTRACT: AIM To prepare the microporous osmotic pump controlled release tablets of cyclovirobuxine D
inclusion complex and to optimize the formulation. METHODS  Cyclovirobuxine D was prepared into inclusion
complex to enhance dissolution rate, after which the microporous osmotic pump controlled release tablets was further
prepared. With polyethylene oxide ( PEO) consumption, polyethylene glycol 400 ( PEG 400) consumption,
plasticizer (diethyl phthalate) consumption and coating weight gain as influencing factors, accumulative release
rate as an evaluation index, the formulation was optimized by orthogonal test on the basis of single factor test.
RESULTS The optimal formulation was determined to be 8 mg/tablet for PEO consumption, 25% for PEG 400
consumption, 18% for plasticizer consumption, and 3% for coating weight gain, the accumulative release rate
within 12 h was 90. 82% . The in vitro drug release of obtained microporous osmotic pump controlled release tablets

accorded with zero-order equation ( R*=0.992 4), which was not affected by the pH value of release medium.
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CONCLUSION Microporous osmotic pump controlled release tablets can make the slow and constant-speed drug

release of cyclovirobuxine D inclusion complex, thus inhibit the fluctuation of plasma concentration and reduce

adverse reactions.

KEY WORDS: cyclovirobuxine D; inclusion complex; microporous osmotic pump controlled release tablets;

preparation; formulation; orthogonal test
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ER AR A R AR s #LBE (4% 201710,
KM JT & s BB A R AR ) R4 R 400
[ PEG 400, #t5 72000050, Eirdke (hE) AR
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2.1 RYEFMED AR EMNE

2.1.1 il & Agilent C O3 H (250 mmx
4.6 mm, 5 um); slA 0.01 mol/L BifR — A4
50.01 mol/L Piki MR NS5 HIR S (W WAk
B pH & 3.5) -&F (75 = 25); B &
1.0 mL/min; #£3E 30 °C; # MK 206 nm; #FFE
120 pl,

2.1.2 XPRESEWEI R FRICAZEE R D X R
i 10 mg, W T 50 mL 25, fE R & W
(200 pg/mL) , TAIAHKKFGEREZ 10, 5, 2.5, 1,
0.5, 0.05 wg/mL, ENf5,

2.1.3 S E
2.1.3.1 wUEY WOUASYHmAKL 20 mg, MA

TSP 5 min J5EZZE 100 mL, 0.45 wm
TRALUEBEL g, A REEC 1 mL 38, BT 10 mL
T, WAHEAEZE, RIS,

2.1.3.2 WHALBBEREERRF W10 FHfLBER
BERR, W, PRI ARZ0.4 ¢, BT 100 mL &
A, MUKERZZIRE, 0.45 um FLIERE g,
K& mIC 1 mL I8, BT 10 mL 2P, Wb
EREZE, BTG,
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VAR B B i A b (X)), T A AR bR
(Y) #AFEIE, SRR Y=21.250 7 X-3.141 5
(r=0.9997), 7E£0.05~10 pg/mL JLHENLMER £
R4r.

2.1.5 kg E B “2.1.27 TR 0.05, 5,
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FAFFHEREIE 6 UK, A5 I YE Ay A D g i R
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B3, 4,5 pg/mL W, BAFTRWKEEAT 3 0,
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34y, T “2. 117 WS FAIEREIE 3 WK,
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HAPHtuEf R 08.26% , M4k 2 D i/
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386. 8 pg/ml,
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NEFRBEAE R 7], Heiil hots (RERE 45~65 N)
IREEIR LT 4E 3% . PEG 400, 4P W R — LT
&, B THI-TKOERAER (FE LGN
9: 1, A5 2 min IRA)) TR MAKE, &EH&
., BOEARRIREE R 35 °C, ¥ 3N 30 r/min,
fff R A 300, (RFLREE N 5 mL/min, BROGE
FRAKMTHITEAR, HET 35 CHRNTIEM
ifE AL 3 h, RIS, ¥ BaRAb 7 HORE, SR A
100 7o ASIARE, [k 48 2 R S iE B
Bh

2.4 RBRBFOEME CRHFEEL, BERBN
BT 900 mL #B4tizK, ¥ HAGRE N (37£0.5)C,
FEWEHER R 100 v/min, ¥ H AR N AR 3K 211
Ja, T0, 1,2, 4, 6,8, 10, 12 h % HHHH
3mL (AN 3 mL BHA ), 8 000 1/min %
> 15 min JFHL20 pl, 78 “2.1.17 W@AGE&FT
PRI E , T BRI

2.5 FREARXE —HORUL, DIRZGYESBIE
WIS AT (B I IR] S 10~ 12 h, AR S0 5 45
FEWTTE R 12 h,

2.5.1 PEO & HU32 mg/ A4 A D 0d
Y. 20 mg/ - NaCl, FFIMMAZLEEZ 400 mg/ 7 LA
FHok, [ PEG 400 FHHA 30% (5 B R 27 4
FHREMLLH]), B8R (FR-WR_Cr) H
O 20% ((TRERRLF R HE A LG ) , ElHl A
W N E TR T, WEEAER %, &
X PEO FiE 4. 6., 8 mg/ 7 X1 3 R st Al SR AR i
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Fig.1 Effect of PEO consumption on accu-

mulative release rate
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2.5.2 PEG 400 Hit B 32 mg/ 4 #AG 2 D
fEY . 8 mg/i PEO., 20 mg/F NaCl, JFIIAZL
B2 400 mg/ R LAl A8 Foots . [ 34 38 70 FH 4 o
20% , FCHIEAH SR Ao B TR, BEf
RIGH K 5% , %% PEG 400 FHHR 25% | 30% . 35%
XoPPE OB SR BRI s e, S5 SR ILIEL 2, H
RIH, BEE PEG 400 XG0, RPUVRIE & i
T, T 30% i, B2 MERIRAR; S 20%
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B2 PEG 400 BEXRABRHENZIME
Fig.2 Effect of PEG 400 consumption on

accumulative release rate

2.5.3 U] (SRR HR_CFER) Mg 4B
TR = OBREA AW AT B A R B, 7 Ak
B2yl B AL B AR R R Y, O S B
HAE AR W32 mg/ A4S 2 D &Y.
8 mg/F PEO. 20 mg/H NaCl, fhn A FL &
400 mg/ Fr DLl 25 Fots, [ € PEG 400 Hl & 4
25% , FCHlEARER A SE TERmT, et
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Fig.3 Effect of plasticizer consumption on

accumulative release rate
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2.5.4 AUARMGTE  HU32 mg/ AMR4EEIG R D G
Y. 8 mg/H PEO, 20 mg/H NaCl, M AZFLEZE
400 mg/F LAl 45 Foth. [ € PEG 400 H &l
25% , GBI 20% , B AR A E
TR, ZEAUKIETE 3% , 5% . 7% W fH 3
REHORN SRR O R 2, 5 R ILIE 4, f kT
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Fig.4  Effect of coating weight gain on

accumulative release rate

2.6 EiXE (ERFFRAREM L, fERER
K435 PEO & (A) 7. 8. 9 mg/F, PEG
400 &= (B) 28% . 25% . 22% , 34 ¥4 5 H &
(C) 22% . 20% . 18% , fIAHITE (D) 2% . 3% .
4% , T%Wﬂ?%@MW%TMEﬁéxfﬁﬁ
Ezh@“%aﬁﬁﬁﬁﬂ%ﬁ%6h(b,¢
B BEREZGIEN) . 12 h (L, BREZHRBEE) N
MRBRBE, RS L, AN L=1 L~
0.21 x100x1+1 L,=0.51 x100x1+1 L,-0.9 1 x
1002, ZRE 1, T2 2,
F1 AW EHER

Tab.1 Design and results of tests

B PEG 400/ C ¥4¥i5)/ D fuAk

A PEO/

M (mg-F™) % % HIH/% k
1 7(1) 28(1) 22(1) 2(1)  29.1
2 7(1) 25(2) 20(2) 3(2) 26.8
3 7(1) 22(3) 18(3) 4(3) 27.3
4 8(2) 28(1) 22(1) 4(3) 214
5 8(2) 25(2) 20(2) 2(1) 18.5
6 8(2) 22(3) 18(3) 3(2) 19.3
7 9(3) 28(1) 18(3) 3(2) 20.4
8 9(3) 25(2) 22(1) 43)  19.7
9 9(3) 22(3) 20(2) 2(1) 21.3
R, 27.733 23.633 22.700 22.967 —
R, 19.733 21. 667 23.167 22.167 —
R, 20. 467 22.633 22.067 22. 800 —
R 8. 000 1. 966 1. 100 0. 800 —

TE A5 Bk F
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Tab.2 Analysis of variance

HUE BRI Al FH P{A

A 117. 342 2 109. 768 <0.05
B 5. 802 2 5.428 >0. 05
c 1.829 2 1.711 >0. 05

D(i%#) 1. 069 2 1. 000 —

HFy05(1,2)=19.00,

R 1 AR, & E AR AR ASB>C>
D; HER2 A, WE A HABEZm (P<0.05),
BRIk, #f @ B L4k J7 b A,B,C,D,, B PEO H] &t
8 mg/ F, MIAFLEE R 400 mg/H, PEG 400 JH &
25% , I (PARZHIR . CNE) HiE 18%,
K 3% , BT 35 CHATERM PR3 h,
2.7 BERBAAER A IR T AT
HIMAGEEE D BEVWHMABERER,
I HORE 2GRN AR T, 25 R LIl 5, mT A
R EE R, 12 h WP EEBRE R
90.82% , fFf& 2015 4EpR (HEIZ5 L) 9013 Wi T
R ERBRAUR BSR4 2 HE (R BRBT
JEIRE 90% LA 1), L5145 R 17. 8,

3R A Higuchi 72, —HOr e, FHITHE
YA A B D WA WAL & E R R RS R
TG, Hd M, o B BRURUE, « AT
(B, M, ¢ WFE) G BRI, M, /M, 2R o B[R] A
FERBOCR, b E ., 45, 3 MRS N
M/M, =0.250 7t"*-0.060 1 (R*=0.924 2) .
In (1-M/M_) =-0.187 5:+0. 191 2(R*=0.936 4) .
M/M,=0.076 6:+0.024 3 (R*=0.992 4), [l
RSN AT G F 9o 8, RV LUE 7 5K
IR,

100

90 A
807 ol
[ —=— 333
X 70+ ®
60 -
B 50l
o
=3 40 +
Bk 30
20
10
0 L L 1 1 1 J
0 2 4 6 8 10 12

t/h

Bs5 3ftEmBEALmL

Fig. 5 Drug release curves for three batches of samples

2.8 MOIMETE i MALTT OB FR OGR4 A
B D, BNE-B- IR EE, W&y HIREEY,
AT Wl s LB B R ER A, IR ES
B PIALE BRI R BB 25 L R BRI

BE, Z5RLIE 6, LA, 2 AL BB AR
B RSB 25 B J A LA 3 7 U R AT, (AR 4
W R D WG WHALE E SR A AEAS [F B A] £
1 SRR B & T HR A WAL B B R
B
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80 | = YEEANEILE AT
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40
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Elo 2TBILEBERERABHHE
Fig. 6 Drug release curves for two microporous osmotic

pump controlled release tablets

2.9 BHMRABEHG YR HEAERHED
WEVMILB ERERE R K, pHL. 2 ERRRE W
pH4. 5 BEIREL 22 mhif . pH6. 8 MR 2% il AR &b
Rz, SR WK 7, %3k [15-16] 15 2 Fh
B2yt Z R AU 7, R B KT 50, HA
WA 69.7, FEWRE LA X 12 il 77 44 41 ¢ 25 I8 B
W, 54h, BT pH T R 23 52 e A A i rh
SRR (ABE T HR T LHE) TERE'T, (HI4ERE
MR D A YMALBBERERR B ML P4
JE (R*) Y5KF0.968 6,

100 -
90
80 |

Ea:; 70

60 |

K 40t K

B& 30 | —=— pH1 2 Eh R
20 b —— pH4 SEEER ER 22 R
10 | —=— pHG6 SR ZE P
0 L 1 L 1 L ]
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Fig. 7 Effect of release medium on in vitro drug release

3 iFig
WALB BEREERR B THRZBIERE, MAYE
fREE . EBENE S RS Ry L B
iR BBIRBUEM FEERE ) T HRIE
RGBS, AR E g R AR D Hlk
WAEY, AT T2 10.7 £5, FEHE g
B ES PEO S BB G MY T NaCl Y4 AT 4 /5 2 15 i
WI2E I, A B F299IR R
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AR NaCl 24 T7 A AT sk i) —Fh kL, (B
MTEARSAWIRME, A sk L 2
2 X AR A —E M, AH TR R,
BOR HAZHIE 20 mg/ o RIS, 2E$% PEO 1412
BREY, —Irmal FHHBORZ KR, s
ERAEREMNBIEN ; 75—, 25K
TR LARS 1L 255 D00E , TTAT B T4 i RAH
R e

RUEECHA AR D RZBERE
R BEE AR, AR AL AR e i Hs
B, ETERGRHOR G I AR BRI R il 2
Wi 2 A TR R R D R A e R R
RN 25327, BAR AW F ] T 2 248. 58%
EAINR T M2 AP BRI, AR SRR PRAE B
BEDEHEWHREREA G, M TBERERN
Pl TIOCRNS R, mIA BT A o 2 e B D
FEARAN RN, REITR 35h, BT Rk
MG 6 mg, BOAS SRS BTl s SR dE S A 22 D
AP WAL E ERERER I ERBE RN 6 mg,
JR SRR XZ IR 25802 . AR R AR i —
ig‘ﬁﬂ:% [22-23] .
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