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Study on the preparation and in vitro release characteristics of super

paramagnetic isoniazid sulfate-loaded PELA microsphere

ZHOU Heng, et al
(Department of Pharmaceutics , College of Pharmacy , Chongqing Medical University)

[ Abstract ]JObjective: To prepare super paramagnetic SPI-~loaded PELA microsphere, study its release characteristics in vitro with the
effect of oscillating magnetic fields. Methods: The nanospheres of super paramagnetic were prepared by chemical coprecipitation and then
the super paramagnetic SPI-loaded PELA microspheres were prepared by double—emulsion/solvent evaporation method. Some factors
affecting preparation technic, such as concentration of PVA,PELA concentration, speed of viscolizer and so on were studied. In addition,
the drug release of super paramagnetic SPI-loaded PELA microsphere with the effect of oscillating magnetic fields was studied. Results:
Factors for the optimal preparation technic included: speed of viscolizer of 13 000 r/min, inter water phase/oil phase of 1/20, volume ratio
of water and magnetic fluid in inter water phase of 1/2,PELA concentration of 40 mg/ml, ultrasonic efficiency of 600 W, concentration of
PVA of 1.5% .Oscillating magnetic field could improve the speed of drug release. Conclusion:Super paramagnetic SPI-loaded PELA
microsphere were successfully prepared according to double—emulsion/solvent evaporation method. SPI-PELA-MS had the characteristics
of sustained— release .The oscillating magnetic fields could promote drug release of SPI-PELA-MS.
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1.1 BB

B 7 A A R (SCIENTZ- I D, THGH 2 L R A
RN T] ) 5 550 5 e 4 AL (IKA T25, F8 [ ) ; L1 K- (DEN-
VER INSTRUMENT, b5 ZE 2 R RINA FRA 7 ) 6
BB (XSZ-3G, H POLHL AR A PR ] ) ; BOHL(KUBOTA
5930, H A AR H ) ; BOERLEE 43 471X (Mastersizer2000 , 3 £
TR0 ) S6Ah — AT WG4 Y6 EETH(UV1700, H 48 ) ; IR
LRGSR (ADE EV11, 36 [E ADE); Jk % #6374 (E
PRK2E) s B REs HAL(ZRS-6 , KHEER )
1.2 KA

PELA( PLA/PEG=90:10, MW=15 000, $t5- 2009221, F#}
Bt AR FE T ) 5 SRR (Sl RE 99.9% , 45 020911, 36 [
sigma A ) ; B M5 EE(Poly vinylalcohol, PVA , #t5- 2008061,
H A H] RN ) ; ) 4% 80(Span80, L5 20071124, i HI 5
B TAHBRAR ) H el oo,

2 HESER

2.1 AIAEEHE Fe,0, 4 KA 09 H] &

S LA R B R 43R , A2 LT UE vk A
P Fes0, K00, 8 d 3% 5 B F BB WL (- 1), #EtE
Fe,0, AR5 R BRTE , R EDEH BB ARFN , Gt L5
500 4> Fes04 AUACKLHFHIRAR  BiAE A 15~20 nm 245 I
At kL [B] A IR B R R LA SE ARG 5 | ) , B IRE M .
R FesO, 994K RLELA 38 B4 R 1) 17 1 EL AN BT P 4 1k —
FE, FETCAMINRE 7 st e P T AR PRI K o

il 25 OB IRE M Fey0, AUACRLIR BV, FRARE TR , 25 1A
HIR TR

B FoO, kMBS BEE
22 AIREEEFIAME PELA ##3R(Super paramagnetic Isoniazid
PELA-microspheres, SPI-PELA-MS ) #9 %) &-

P LU 28 0k ] 2% ARG M 57 MR 0F PELA fOR™9,
¥ 35 B PELA 1 Span80 ¥ T — 5 ! Jo v jll ith AH 5 3 &t
10% 9 S0 kK 7 W 5 B IDTRE T FesO 4 KORLIE BBUIE 13 1R
ALK A o BT 4R EE Y PV A KIS A MKAE - 7K
HIA AR A FLARAS W/0 R ; R R RLE A SN KM
HIFALEERE(13 000 r/min)20 ~ 30 s, 3 FL. SFHER 3 h B

FEAPLEER, B0 (3 000 r/min)15 min, 7 ISR, 218K
VEYR, A 3 WK, BV BIMRE Y S ARF PELA ROSR0H . R T
BT84 ClRAE

AR 7 B & S MR E PELA fisk (9 2K AR FROAS IR It
P Fei04 KK o BTG, -4 CLRAFE
2.3 SPI-PELA-MS &3 % & 2§Faym T
2.3.1 trdfEfiR A SRS OO 7E 190 ~
358 nm P A< T TS AR M 2R, SRR RIS
263 nm AIMER . PAZEIRE/K AT, BL] 20 p g/ml (574K
JOEGE A, FEA A% A A I EC T 2 o g/ml 4 p g/ml. 8 p g/l
10w g/ml 20 p g/ml B 5 FPEH, F 263 nm F @& BOLHEE A
fHo VAMREE C XFUROGRE A HEATERME MU, 15 hRdE th &7 He
A=0.0231C-0.0002 (=0.9995), [FIHH, #l7% L PBS(pH 7.4) K
VI AR E R 2R 5 72 A=0.0297C-0.0027(r=0.9999)
232 SPI-PELA-MS R R E Kbl & e
SPI-PELA-MS %5.0>(8 000 t/min)10 min, B350 (8 000
r/min)10 min, R 3 K5, & EERGBOLE A, RARIE
JFE A=0.023 1C-0.000 2 (r=0.999 5)45 | AP C.
it PR A 200 e B e g2y

fEPR =(FAZY R - EIERRZ5hE)/ A Z R x 100%

BE (WAL R - Bl HoREE x 100%
24 EDRERFEE

B AR R v i, PR B T IRV B 3 2
VWL, 3 o ST RIBCRIE, W OB AAA
P2k , AR BB IR A 100.55% , RSD {EH K
0.76%(n=9) . FHAMAAE 1 0, B0 1 d PEELEZE 51K,
MR35 H ]S BE RSD {2 0.86%(n=15), B i%4% 5 d 45
RIME 1 K, MFF-F-3 H ERE B BE RSD {H R 1.26%(n=15),
25 ¥REFFRRH

PEHUHS LS o G TR /KA S5 il AR R L \PELA
WRE PVA WRBE . PI/KAE R 258K S wE i R i AR AR LE L 6
FP AT BESL R SPI-PELA-MS il & A H R ITH %, FH 22 fr
NI iR 45 SPI-PELA-MS, FLHEZEE L, 4K FE#1T 3
LN, Y EA AR R, HAh s R YRS E R
%5 3 Wik . LA SPI-PELA-MS FJ-F-HPRi4% (7 400 L8 T
XF 500 AMEERGE T HAERPRAR ) AR R R (R
_EIEERSMINTES Bk R /N R 2 000 GS, BEES R 5 em, 7E 400
fi 62 AT WSRO K BE I sh e B ) Bk 2 AR A
EHEDR
2.6 SPI-PELA-MS :E X % 3%t

G 2.7 AR H R R S 007, B R 3
TRARS AR AR B L P KR Hh 245 9 7K o VR AR L e D A A R
L \PELA YRJE , M IEARSLE AL e R . LIPS hife
R R R HEW N SR BE (] ADE EV11 3R G fEsm ik
TR ) AFEARAE KR, L3R 1. SR IEASER Lo(4)
PHTIEAC LR
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27 RRELELER BN
IHERNE2~F T,
LSS R A, HEE Y RV E R B K, R Ak

RS/, A B R AN, B R AR ZG B AR
LWL RRN WA RAARR, EER W T HERR R

FUN, AT EER 25 R R FE AN K B S T

RIS K, B ERRL R/ o (BT FRIAF] 600 W i, SRR

BRERGERFAL, HEEREBHEIIE SR 600 W,
TR EW  FERIFMA 3 ml, YRR REE 10%

RIRTHR T, KA S A AT RN, Y Rt B E

AR R/ o FF B, PR S TR AR b Xe e 1t e

KE
TREEREY, B PELA MR BB, SERBL AR Ok AR

KA R, (B RN B EIHAHE,
LIERRY FEE PVA WE A, B ER B

AN, SRR R MK, I BRSPS, Y

#*1

PVA WE K 0.5% , (ORIRMERLIR , 25 9 IR B M L 2 A B
R, U E RN AR, B PVAREKXT 1.5%/5 .0
EWRE R, HERH AT R P EKEREE , HREA
3 3.5%}, TR R AIERTE G E SIS UG
B, HIEE PVA YRE R 1.5%,

TR RY BB FKAE YK SR (B B
5 10% ) 5 REF AR AR LU RR SRR /DS , SR B R v 1O A Sk AR
K, BB/, (ARG ERREEFAHE,
2.8 EXEBRLERESW

IEACSERAERILE 8 ~ % 9. BRRUKLERMHEA
BRI /MR R ASD>B>C, % 259740 3 30 8 i A /MK
W D>A>B>C, X 25 Y B2 B m K /MK KA B>C>A>D,
o R Wi 57 58 BB S 0 K/ IMIRIR R B>C>D>A
29 BHEHMNETZLRHR

JExt%t SPI-PELA-MS M Eiki12 3 BGRB8
W5 BE 4 AN EARAIBCR FER T B R & . K &5A4H

SPI-PELA-MS [EX SR8 EFEKER

C. WK A 2K i ik

HEKF A B FHLE B. PIKAB S5 A AR P——— D. PELA 3
1 8 000 1:5 151 20 mg/ml
2 13 000 1:10 12 40 mg/ml
3 18 000 1:20 1:4 80 mg/ml
%2 HMRNHEEERER
®iE F-A444%E (n=3, L m) L FR (n=3, %) T BRAR(n=3, %)
3 000(r/min) 22.3 69.82 B8, ERHT AR 4.64
8 000(r/min ) 9.8 62.70 Bk, T 8 5.17
13 000( t/min ) 28 60.21 BahEk, 2 s 8 B 521
18 000(r/min) 15 56.85 BBk, EmARSIH 8 5.86
#3 HEEWEERLR
BPIEA SEHpRAE(n=3, b m) AEH (=3, %) WA B R (n=3, %)
200 W 46 62.20 BB, €M E 5.29
300 W 4.1 62.56 B, E mHEF 8 8 531
600 W 2.7 61.58 BB, € mEHE 5.28
900 W 28 61.01 BB, ) HES B B 5.17
x4 NKBESHESRILERER
PR S AR AR SEAHA% (n=3, 1 m) AEFEn=3, %) BERA R BHEE(n=3, %)
12 73 52.24 BHZEE, g A AR 4.12
1:5 3.1 60.41 BBk, E S R 5.01
1:10 26 63.02 Bk, EmHp i 8 5.24
1:20 2.4 65.17 BaEh, EmHT g 5.95
#5 PELAREMERER
PELA ¥#EE FHppiA% (n=3, L m) 1 EHR(n=3, %) RER ] BB (n=3, %)
10 mg/mi 0.9 52.36 Baharih, 2 sl R 5.03
20 mg/ml 12 54.96 Bk, 2 mHES U B 5.01
40 mg/ml 29 61.32 Btk & mHEsI 2 5.17
80 mg/ml 9.6 70.66 B, W8 5.18
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#6 PVAREMEZELR

PELA K& FEHRIE (n=3, p m) R (n=3, %) REWAI R BRAR(n=3, %)

0.5% 45 41.65 B, E M HEF A B 3.31

1.5% 2.9 59.86 Bahicth, 2 HES 81 5 4.97

2.5% 25 62.67 B, I HE 8 B 5.16

3.5% 26 68.19 BBk, E mHEFIEA . 6.01

xR7 AAEREYKBIREURENERILHERER
PKFK IS SRR PR (a=3, 0 m) 13 % (n=3, %) BENA R HGE(n=3, %)

21 2.6 62.35 Bagg , F nHEF B B 5.83

1:1 2.6 61.31 BIREE A —EEHE 5.67

1:2 2.8 62.54 BB, EmHF A R 5.21

1:4 24 63.21 BahEtk, e mHEF R B 4.64

£8 [FUTHRHER
LT A o D PHEAR/ umn=3) BEHE%N=3) BHER/%E=3) WBWELEE emu/gn=3)

1 1 1 1 1 113 60.83 6.21 2.20
2 1 2 2 2 9.8 65.74 5.20 1.87
3 1 3 3 3 109 74.66 4.64 1.34
4 2 1 2 3 5.6 70.52 5.83 2.54
5 2 2 3 1 26 58.64 4.59 1.91
6 2 3 1 2 2.9 67.45 491 1.09
7 3 1 3 2 1.6 58.36 5.30 2.65
8 3 2 1 3 2.1 63.64 5.31 1.66
9 3 3 2 1 0.9 57.64 4.84 1.27

R, PR (RAE pom) AFEARTS BURAR 2 5 R, B H (% ) N IEAR T8 B IR 2208 s Ry BREG B (%) NIEAR TR BIMOAR 226 s Ry B

W L3 HE (emu/g ) A TEAR ST R B 89R 22 (H
*9 EXRBWHERFH

ERS A B C D
K., 10.667 6.167 5.433 4933
Kis 3.700 4.833 5.433 4.767
K.y 1.533 1.900 5.033 6.200

R, 9.134 1334 0.400 1.433
K., 67.077 63.237 63.973 59.037
K 65.537 62.673 64.633 63.850
K 59.800 66.583 63.887 69.607

R, 7.179 3.910 0.746 10.570
K, 5.350 5.780 5477 5213
Kss 5.110 5.033 5.290 5.137
K 5.150 4797 4.843 5.260

R, 0.240 0.983 0.634 0.123
Ko 1.803 2.463 1.650 1.793
Kes 1.847 1.813 1.893 1.870
Kes 1.860 1.233 1.967 1.847
R, 0.057 1.230 0.317 0.077

PR 8(Total )= BLEIHR A B0 B + REWINL5R BE — P HpRAR

AR FE K, SPI-PELA-MS BB #IF. R IL3E 10,

L R e T8 ABC,D,. BEBEEE
EPEER 18 H 4% SPI-PELA-MS BB T 5% . ELEE

# 13 000 r/min . /K AR S ARRFRH. 1:20  FIsKAE P 254K
BB SRR AR 1:2 . PELA HE 40 mg/ml B )
7 600 W .PVA IRF 1.5%. RIERI T Z %% SPI-PELA-MS
5#t. SRMFTERS . FHEEN 62.35%(n=5),RSD {H
A 1.34%(n=5); FHRZGE N 5.01%(n=5),RSD {H  0.84%
(n=5) ; A REW N7 58 B H7 2.17 emu/g(n=5),RSD {84 0.67%
(n=5); F¥RZH 2.70um(n=2 500),RSD {HHN 0.92% (n=
2500), HiHAEMHIE TR, ERH R,
2.10 SPI-PELA-MS % & 447

BESAL T2 #1456 SPI-PELA-MS, ZE e85 (& 2)
A AR SM LB B, 43t BT
2.11 SPI-PELA-MS #1244

BURAL T 2. 45 %9 SPI-PELA-MS 5 i, % JH] Mastersiz—
12000 BERARFTAGHEITRAR 04T 45 R WA 3.

TR S A A, TS BB SPI-PELA-MS ¥ {&F1 -
HRAE N 3.24 wm, BLBE 5310 A B IEAR A o it 9891k
LRI N 2.67 wm, BIE D HTEE%E
2,12 ARIMEFVE

BT EGAYBRE N E S =% (UMRE), B ZRS-6
R HerE I (G TR M U SE 50 B 50 mg BRALE
BEHET B EAMALE 150 ml PBS(pH 7.4) /M, 11
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(37°C + 0.5°C)FEH (75 v/min) oS3 P WL 25 BERUIE L : A
20, IRETE S AR PELA #43R; B 41, S XEHF PELA f3K. 7
HEIIR R T . RGeS TR 8] 88 - YRR
1 h, BRI G REZVERIHE R 15 min(ff IR G & A4
HLJE 36 V,HL 10 A, BEZHRIE 1.2T),

551 YHURE RS B] R S A R ERAY 24 h 5L DUR
43F8 24 h BURE 1 3K, BREURE 5.0 ml, B UK BURE J5 #h 78 55
PBS, iIERERIEIEBOEE A, RARIEFE A=0029 7C-
0.002 7(r=0.999 9) , 18 FIZ5 ¥k BE C, B 108 BAUR s, 3
HURE 16 YR, AR U5 B AUR R 2 il AR AN Rt 28, 45 2R L
& 4,

ML S50, d R4 MR PELA i 8 B0k
EAWRERIERN ., @G0 00 T4, BAa &I

1 RLEESHH
10 AL
9 VR
~ 8 ) 1
R 7 f “‘
56 amii1
e /
B g ‘;{ i
3 S
1 Loy i
0.01 0.1 1 10 100 1000 3000
0 B (pm)
— BUBTRE S PELA BOR - P8, 20094F4 H 10 H 15:16:24

B 3 SPI-PELA-MS $i{Z24> 7 E

A YR BT B 4. SRH SPSS -t T4t it
SYMTAIALTE A 415 B AT, ZERARITFE LG K
¥, P<0.001), UEBHSMINGR S #E37 , RE 6% 2 HE IR RS P
PELA fERIIZ5PIREIL

—~

RS ZBBECE 43 (%

i 0 é 4 6778 10 i2 {4 7146 1“8
AsfE] (d)
B 4 SPI-PELA-MS RitEhs

®10 I ZMEHER

LES A B el D Total (5 & 18H7 5350
1 1 1 1 1 57.94
2 1 2 2 2 66.01
3 1 3 3 3 66.74
4 2 1 2 3 71.29
5 2 2 3 1 62.54
6 2 3 1 2 72.55
g 3 1 3 > 67.71
8 3 2 1 3 66.51
9 3 3 2 1 62.85
K1 63.563 65.647 65.667 61.110
K2 68.793 65.020 66.717 68.757
K3 65.690 67.380 65.663 68.180
R 5.230 2.360 1.054 7.647
JR R  FER G G T, B NARLAE SO vh 4 3l , (k™
3 it B A TEERR, ENL T W85 . UL IRGHEAET , AT REE &

ABESEE Sl T RIRETE FesO0 AUAORL, FF LA S 8
YER25%), L PELA AE 0 G B RHRL , 38 1o 52 L 7 28 A 06
Dl & T IR AR PELA SR, SC3 b2 3, PELA ¥
JEE R AL X PR A R/ N AL B R R R T 5 9
AR5 TR 22 EE X OBk ) R S S R MR

AT, UG PE 5 M F PELA TR BA ZRHCR,
HAESRG WS TR T, aTgm2 Mk R P B, wIREmY

53 FRARHAR B (] (57 B G AORLIRY of5 o7, iX SL 4 B 45 /Nl ¢
PR DA ] 52 folcBR DA )RR

AW SLIAAL T REIRE PS5 M UE PELA TR & T2,
B RR T HASN G BERGL R . O T B I R R 4R
2 TROR A R 15 R RR AL, 3K B 1 PR P 399 B ) S AL, SE N AR R
T, 38 87 1% B TR A O ITF 9 LA A AL S Y e e ML R 25 8272,
It — 2 X R P A2 TR AE AR PN S5 A SR 24 O AR SR AT
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A RP—HPLC Ml 5 7 BUH IEA1 2% v i) 25 U uEe A%

X HRER AR, FE AR S BINT,RTF, R0 a, A &
(EREMRFGZRAYFEHNE ERTEDMESS THREYELALRE BRTAYITEHFT DO, EKX
400016 )

(# ZE]8 o 2#50/DFAFAEH LS R EEMEAS (Tetrazanbigen ) B9 A SOBH GIE (RP-HPLC I E s, # % A BHRIBUNR
AR, 513 f5 B AR 2 B Solid phase extraction,SPE ), WA AR Lichrospher C18 &43%4% (4.6 mm x 250 mm, 5 wm ), LA A
-0.1%=Z FK B W (pH 6.5) (AFREL 90:10) AT, FE 1.0 mVmin, KM 260 nm , FEEER 20 i, 45 8 - SCIO R, FFELH
S PERMARAE 2 ~ 20 pg/ml TEFEN S5iEMEE B IFALHE R R (,=0.999 3), SER B R N 106.47%., IKERRN
1.0 pg/ml, %4 AN W EMZE R RP-HPLC A& 08 e e B A B0 , 38 & T A8 (R T R 2 R ok B A,

[ SC4iA B AUMAR ; AR REER ; RAR S S RAR  0 1k ; AFAE

([FEEBSEESES R [ xEk#RILAD JA [ ¥e#& B #5 12010-01-05

Determination of tetrazanbigen in liver by reversed-phase high performance

liquid chromatography
LIU Qiang,et ol
(Department of Pharmacochemistry , College of Pharmacy, Chongging Medical University )

[ Abstract JObjective:To establish a solid phase extraction (SPE) and reversed—phase high—performance liquid chromatographic
(RP-HPLC) method for the determination of tetrazanbigen in liver. Methods: Tetrazanbigen in liver samples was determined after a C18
solid phase extraction on a Lichrospher C18 column at 260 nm with an isocratic mobile phase of 90% methanol in 100 ml methanol
~deionized water (pH 6.5), containing 0.1% triethyl amine. The flow rate was set at 1.0 mi/min. Results: The linearity was good over the
conceniration range of 2 ~20u g/ml (7=0.9 993 ).The average recovery and RSD were 106.47% and 3.0%respectively. The lower limit of
quantification was 1.0 w g/ml. Conclusion: The method is simple, accurate and can be used to determine the TNBG concentration in liver
and study its metabolism.

[Key words ]Tetrazanbigen ; Solid phase extraction; RP-HPLC; Liver
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