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Preparation and Pharmacokinetics of Huperzine A Micro-porous Osmotic Pump Pellets

YIN Li-na', ZHANG Ya-wen', CHEN Xiao-xiao, ZHOU Yun-li’, CHEN Yan’, ZHENG Gao-li'* (1. Zhejiang
Academy of Medical Sciences, Hangzhou 310013, China; 2. Department of Pharmacy, Zhejiang Chinese Medicine University , Hangzhou
310053, China)

ABSTRACT ;:OBJECTIVE To prepare huperzine A micro-porous osmotic pump pellets and to investigate the pharmacokinetic prop-
erties in Beagle dogs. METHODS  The extrusion-spheronisation method was used to prepare the core of huperzine A pellets which
then coated by fluid-bed coating technology. Central composite design-response surface method was used to optimize the prescription of
coating layer. Then Zero-order, First-order and Higuchi equation of cumulative release with time were fitted to study its release charac-
teristics. The commercially available huperzine A tablets were used as reference preparations to investigate the in vivo pharmacokinetics
of huperzine A micro-porous osmotic pump pellets, and the bioequivalence of the two preparations were compared. RESULTS The
formula of coating was optimized as follows : EC of 61. 5% , PEG400 of 10. 5%. Zero-order kinetics existed in the release of the pellets
in 24 h. Moreover, the osmotic pressure-controlled delivery was greatly responsible for drug release. In vivo study showed that ¢, and
DPumax Of huperzine A micro-porous osmotic pump pellets were significantly lower than that of the reference preparation, and its ¢, was
significantly prolonged compared with the reference preparation, the relative bioavailability was 95. 8% . CONCLUSION Huperzine
A micro-porous osmotic pump pellets had a better sustained release effect in the Beagle dog and have a good correlation in vivo.

KEY WORDS: huperzine A; micro-porous osmotic pump pellets; central composite design-response surface method; Zero-order re-

lease ; osmotic pressure; in vitro accumulation release; pharmacokinetics
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BRI K8, — B TS R R LA
At 3, A AL A UL ML A AL
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B, FE PSR RF Hup-A LY B 78 5 B OLH 1B
G AR TT .

AR R - B 45 5 VA ) e 74 51
TSR 5 18 58 35 BULIFHE— 25 % 5618 Beagle
RARPIRTZE R A, o Hlk— 25 TF 5 RO 95
s,

1 (UF5##
L1 &

ZIRE ALK (DPL — 11, T JOkS T 25 WL
AMRTAELA ) ; B R XKL (ZRS -8G, K
HRZFTOL ) ) s Fr R BALC A Hl) 5 & R
A5 3% {X (LC - 10AT VP, Shimadzu 23 #, Ja-
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Japan) ; 7K 73 P 2 A (MA3S , ZE Z A M) s g 7 K
- CAL104 M5 24wl ) 5 1E Rk g 100 1 4% (85 —
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fEfe A H) s O HL(TGL - 16C, TGL - 60C,
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FTHHMAET 4 SR, B s S R (T
Hup-A R, #L4% 50 g, 105G K o 250 B 13 A BR 2
F]) ;Hup-A XJ R (2HE 98. 4% , hE & 6 25 i ks
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2 FiEFER
2.1 BEREBWAIEGENE
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mm x 150 mm,5 pwm) ; FEIH : Z 0. 02 mol - L'
IR — A B 2 v (pH 2.5) = 14:86; Jii#: 1.0
mL + min "3 FE 30 °C MR K 1310 nm SRR
20 pL, kLB % R AT,
2.1.2 MEREERNE BEBEEERMULE S, T
SRR RS AR E (297 Hup-A 50 pg) , % 10 mL &
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L™"HCI ZiE %, #7510 min, £Mi 0. 01 mol - L™
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R W R A R ST S SR AN Tl S EN T I T
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RO B 5 W b, & BRI BT AR R 500 mL, 5% 54
7100 r » min™" SRR (37 £0.5)C , 1 9HE 0.5,
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S LB, IF S RN R R I AL, LA 40 v -
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IR, SR AVRIE T 200 & 25 JUts - B 2 1 A
Ko KM TS50 KL 30 ~35 Hz 55 L/
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SR AL B PEGA00 (1 5 ] 21548 5 1 B 24
B,
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- 10%~60%
1004 - 10%~70%
80
60 -

40

Accumulative release/%

20+

0

0 2 4 6 8§ 1o 12 14 16 18 20 22 24
t/h

E1 ECHEXNBAWYH. n=3,xxs

Fig.1 Effect of EC content on release of Hup-A micro-porous

osmotic pump pellets. n=3,x +s
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PIAS[RIH B NaCl 73 (0.5.1.0.1.5 F12.0 mol -
L) R T, %5 5% Hup-A 3835 5 7 BAOIL I 25
Yk (B 3) o

H & 3 Al Bl SRR BB = B T i85
FELREZ S5, 25 IR SR B EE R . $om 3
BGH R BB,

2.5.2 B pH AEXT 2B SE 43
PAZEIR7K 0. 1 mol - L™"HCI pH 4.0 Z FRh %% thiil
F1 pH 6. 8 R ELLZ IR BRI 5T, B M 18 1Y
pH fH25 1k, % %¢ Hup-A 835 =B ROUR R &
ZARWBEZI A (K 4) .

I 4 w15, 259 7E AT pH (RS A 5 H Y
FECEEA — B, 4R BN it pH {E X Hup-A 3%
FEROLRI BT MmN
2.5.3 REAMG IR E A —
Y Higuchi #7 X%} Hup-A 35 1% 72 5 B UL 19 1 4h
B &R AT G, PR3 Hup-A 238 5 B ROL Y
BE2bL . 45 R B (R 1) Ralth e F g7 fe
PUEFCHE T df . UL LL EC/PEG400 hy 4 il 15
MITEALHE LG 2 — B 8 A B B PORL,

1207 —s504~60%

-8-10%~60%

1004, 150%~60%
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60
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Accumulative release/%

20

0 ¥ —r T T T T T T T T T , .
2 4 6 8 0 12 4 16 18 20 2 24
t/h

2 PEG400 Al EXBAME . n=3,x%s
Fig.2 Effect of PEG400 content on release of Hup-A micro-

porous osmotic pump pellets. n=3,x +s

1207+ 0.5 mol.L"(786 mOsm kg™)

- 1.0 mol-L"(1 787 mOsm kg")
—+ 1.5 mol-L"(2 288 mOsm kg')
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40+

Accumulative release/%

20 1%
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3 TRBERFAFETHMBERE L. n=3,x%s
Fig. 3 Effect of the content of the NaCl on release of Hup-A

micro-porous osmotic pump pellets. n=3,x =5
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kPa; filff# <, 5 kPa; FEETHL R 5 000 V; AL £ 400
Vi AEH R 12 Vi dsEh i H i s 11V,

2.6.2  JMAEALIE AFEBEORIMIK 0.5 mL, A 1
mol - L™ SUALAHIATR 100 L, I JE, FEINA 6 mL
TR R VU, IR THE S B0 (5500 ¢ - minT!, 10
min) B, AR T 5R %7][1 100 L A
U REMES L (10 000 © + min™',S min) , B
W, H42.6. 17T R LC-MS/MS 544311 52 o

2.6.3 JiikcEHESY KE B FRHC Hup-A Xf B8 IS
0 R RO R B SRR N 40 pg - mL7
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40

Accumulative release/%
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B4 BERANRAGMENSBRNEE. n=3,2%s
Fig.4 Effect of different medium on release of Hup-A micro-

porous osmotic pump pellets. n =3 x +s

R1 Hup-A BBEREBHABRKEHEEN S

Tab.1 Resulis of equations and fitted model

2

Drug release model Fitting equation r

First-order In(1-Q) =0.002¢ +0. 121 2 0.959 3
Zero-order (Q =0.000 06z +0. 187 3 0.995 8
Higuchi 0 =0.025 7¢/2-0.078 4 0.992 6

255 25 2019 4E 5 155 54 B O W

PR B A 0. 025 g - mL ™ VE N BRIER T K5 2%
FRECA A28 £ (Hup-B ) Xof BR it 38 5t , FH FH Pt s i O
B BRI N 0.1 g - mL ™ BOIEBAE R I bR
AT K 2 i OS2 I LA R 25 13K 0. 5 mL 43 5]
BT 15 mL SRHE ] Hup-A FRIE S N bRt
AR 25 B s 2 0.2,0.5,1.0,2.0,4.0,
8.0 ng - mL ™" 1 L 3AE SRR, #5242, 6. 27 TR Jp
AL PRI HERE S . LA Hup-A I 25¥€ % (p, ng -
mL ™) A AL A, I TETBL(Y) PN AR AR (Y = Hup-A
AYIEETAI AR A,/ N PRI T AR A, ) EAT 2Pk [, 154 i
MLk 77 FEl Y=0.103 90 +0. 158 9,r=0.999 5, 4%
RFEW L FE0.2 ~8.0 ng - mL™ P, MR RIT;
TPk E P BR (LLOQ) /0.2 ng - mL™" (RSD =
12.45% ,n=5),

HTEAFRERE N 1.0,2.0,4.0 ng - mL "' EE
a7 ISR TE 101, 5% ~ 105. 6% , 42 Bl R 7R
65. 6% ~85.6% , NAR M EEHLE W3 Ry 75% Ay,
HN L HEAESER/NT 15% (n=5)
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MT42E0.5.1.1.5.2.3.4.5.6,8.10,12.16,
24 h,7E Beagle R il #H kAL 1M 2 mL, & Rk
R, B0 (5000 r - min~', 10 min) , I 3% FE G 3%
“2.6.27 W kAL B 3E A v ph 2 RS B2
MY I 24 VR
2.6.5 ZjghrEgdi ot MR gt PK-
Solver V2.0 152532 S50, WUk i (.., ) FHIK I
B8] (2,0 ) RSB 5 LAAS [ B (i) o500 100 245 3 B2 25400
S H, BB R AUC,, F1 AUC, ., , LAk
XPEAEEIEITE K, ARAIEER: =W (1,,) B 0. 693
FRULK, 3T
2.6.6 Hup-A B EHEBEMIAN¥ER  Bea-
gle K11k Al Hup-A 38 i% E =B RUOL KL S L il 7
I:Jfllﬂﬁ{i?f“ Il £k WLIEL S, 25930 01 2 S 00 3k
2, Z5RERH], Hup-A BiE L BEMALHY 600 T pon
WAL TS IR, 30, SERK 20 1 A, KB Hup-A
B R RWOLTE Beagle R P #5 BERCR AT, 1 2Y
2.6.7 EWEEREVENY RISt (DAS
2.0) X 258228 AUC,, \p SR ECE A G 04T T
FE53 T TR e BRI ¢ 4G, A2 3k 590 A S E ] 5 )
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Lo RIHAES R IR EE R, 45 R /R P =0.019 <0. 05,
UL A A 7E B 25 5o DL AUC, I8, %
TR A R R EE SR 95. 8%, F 2 LU i3RI A 32 1k
il 7 /) AUC,, XF £ %% 4 5, T 25 4 Bt i 45 R
P =0.714 >0.05, oG i12# 5 Lo AUC Hedth )5 (1) 3]
B ¢ ARSI 2 AEFR B, A2 R A P R B AR S L
FII[1-20 ] EAF [X ] 82.8% ~ 111. 0% N, 1F & 543K
W (F3) . J35h, R R, S bl 7 A3z 1 5
[ 0 ax ZEXTBICG A0 J A B, HE Ty 25 A BT 25 R 3R W, 24
FME] P =0.000 <0.05, B4 & & M2 57 p. B
[1-2a ] BAGIXI[E R 31. 2%~ 54. 3% , @8 H T Z il 5
70%~143% WIaE (R 4) o G52 PPl p,.
AFFGEY R R B R R LR R
EREAR, AUC, AW AT B BRI BEA K
2.6.8 [RNIMRIGAHMEPER  NH YR N
ARG, SR RIS 3 B (F, ) FR S B3 TRETik
Hor#(F) . it Wagner-Nelson J5 B2 1155 Il 245 5
Al FL L AR
p, +Ke = AUC,,

K="k v auc, .

(D

—4— Refrence
44 — Test

p /ng-mL?!

T T T T T T T T T T T d
0 2 4 6 8 10 12 14 16 18 20 22 24

B S 2l #l A Hup-A 5% RAZ B M A Beagle X 1 8y
M RE L a &, n=4x%s
Fig. 5

The plasma concentration after oral administration of

Hup-A formulations to Beagle dogs. n=4,x +s

R2 Hup-A BFEREBEMAA S L H H| Beagle R 1K A Y
HHFLH. n=4xxs
Tab.2 The pharmacokinetic parameters of test capsules and

reference tablets. n=4,x +s

Parameter Test Reference
Lma’ 6.0+0.0 1.3+0.3
Pmay/ng *+ mL 7! 1.7£0.2 4.0£0.5
K/h~! 0.2 0.1 0.7£0.3
t1,2/h 9.6£2.2 4.9+2.1
MRT(._o /h 14.8£2.1 7.0£2.1
AUCq./ng + h + mL~! 18.3+0.8 19.1+1.9
AUCy.,./ng + h - mL~! 22.5+1.9 21.4+0.4
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R3O RSH R AWK A G B AUC,, &£ 47 3 3 HE 247
HR

Tab.3 The outcome of bioequivalence in different formulations

ANOVA SS DF MS F P
Total variation 0.029 7 0. 004
Pharmacy 0. 004 1 0.004 0.714 0.374
Period 0. 000 1 0.000 0.000 0.374
Individual 0.015 3 0.005 0.991 0.001
Total error 0.010 2 0. 005

Average bioequivalence ( ABE) : confidence region method( A:R)

Relative bioavailability Value Conclusion
(F% ) 0.958
80.0% —-125.0%

82.8% -111.0%

Equivalence margin

[ 1-2a] confidence region Qualification

R4 RS WH R ALK R G p.L 0B AT
HR

Tab.4 The outcome of bioequivalence in different formulations

ANOVA SS DF MS F P
Total variation 1.614 7 0.234
Pharmacy 1.575 1 1.575 87.793  0.000
Period 0. 030 1 0. 030 1.654  0.208
Individual 0. 000 3 0.000  0.007 0.989
Total error 0. 036 2 0.018

Average bioequivalence ( ABE) : confidence region method (A :R)

Relative bioavailability Value Conclusion
(F% ) 0.412
70.0% —-143.0%

31.2% -54.3%

Equivalence margin

[ 1-2a] confidence region Disqualification

K p A o B TA] A9 I 25 TR 5 K, SR T Bl 8
o XF 0 ~24 h IRSMETICE 432 (F) SRR RIL
SPECCF,) AT S A, T F 3R ¢ R BG4, Ho |
PG R F, =0.951 1 +3.840 6,r=0. 963 ; 24 [ i}
K5, 00=0.01 i,y 015, =0. 874 <0.963, [ I 7E
BEAFIX IR 99% RSB 5 A NI Z [/ B A B
U B AHOG o

3 HRESH
3.1 HATHEH R B 5 R AR 32 2N O 21 2
K (MCC) FLBESF, {5 MCC A7 1E 2 11 5 W 254 |
B AGERFRIRME, mFLFERA B SRR, 68
R R A7 L R R 2 W, HLAS 2 AR AR i S
MCC Z AU B 2RI 2 W BTl . PRI , AR S 3 LA
FUBH BB 25 2 HLo

AL I3 OB AR FIRLAR 7341 S L AR 1L A
AR E DR 48 bkt 45 7P AR IR0 P AT 1%
2, AR AT T O 25 mL i, 24 ~ 30 H A FL
F14 53] 5 32 AL AR B AR B ) K-
3.2 TEflE BB LR i A B E R e
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HEFR, OpBN 29 7 A 08 7 HOR 4E R 2 M BT . 24
KB ARG I & B AL R, 7 A AR
B 15 T, 25 s T Hrh , AR 2 FL P R
ek . EACH Y BT R B B R T g B
FIRT R B Y o AR S ue e PR A AL B 1
B A IE i 5 ALES

3.3 DISFHREEA S A Hup-A B8 FALE, 50
R R B ST B IR B I ) AR R R . LR
T3 AT HER IR Lk AR R0 4 5 DA A8 A X R (B3 Bk 1]
U B HEAT T 25 5%, B 400 8 IR 1 O 40
r - min "' VR B E] 7 30 min,

3.4 ARSEEGAE R FARIR A A b, R AR BT
ROV, L EC R FIEALA &8 B R, LA
TOUTE 2.6 .12 .24 h {9 REVBEOE S92 18 bn 4 ik
Tt e 18 B RO Pt 4k J7 2 PEGA00 J] &
10.5% ,EC Ji & 61.5% . &AL J7 il 45 3 B &
SRR UESS SR B 7, A %00 R i) P00 AR X 15
22/ 5% R AL 7360 3 ALK (]2 05 2R
FEREOL AR B AT AR 2, P Z 8] 1Y
EXIRT 80, Bl 3 ALK N2 78 ZE P BEBOIL Y i 5
TEEMRERL .

3.5 g - TR I P B ARG AR R
Hup-A, J7 MR R A, LR K% m, 7T T
A S RN 2 B F I o SR S e L
AT BEBEFN SR 6 A HUAH AT WO AR I, 45
BN, YRR AW be > LR O > PAERUCT
ek, SO PGP A 2O L A R e A
PLAH, PAHEAEIR 10 min,

3.6 RIS BT, M@ Beagle R
FI il Hup-A B33 FEEBBWOULANTTE 2 R s 1Y
B FHE . g RN, 2R S
7, Hup-A RS TA] T BRI A I, 1M 24k
VRS HLAERRIN [H] 4 5 28 AUC,, 1977 22 53 A SOWU R
0 ¢ Kr IR ] 2 Aol 790 A= ) 25288 o

3.7 TEO0 ~24 h WXHMASN REVBIRE (F) 514 I
W B (F,)  AEEAT RO PR RN 205, A1
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