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[Abstract] Objectives: To observe the drug release property of sustained-release composite prepared by dif-
ferent proportion of triple anti—tuberculosis drugs in simulated body fluid, and to determine the optimum drug
proportion of the sustained-release composite. Methods: The anti—tuberculosis drug sustained-release compos-

ite was prepared by multiple emulsion technique, vacuum-dried and spray—dried with poly lactic—co—glycolic

acid(PLGA) as carrier: group A, isoniazid(H):rifampicin(R):pyrazinamide(Z)=15:15:30; group B, H:R:Z=20:30:50;
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group C, H:R:Z=30:30:120; group D, H:R:Z=80:120:250. The quality ratio of total drug and PLGA was 1:5.
The morphological characteristics of HRZ/PLGA were observed by scanning electron microscopy (SEM). Drug
concentration and cumulative release of H, R, Z in HRZ/PLGA sustained-release composite were detected by
HPLC in simulated body, the cumulative release amount and release rate were calculated, and the sustained—
releases property was analyzed in vitro. Results: In group A, at the 42nd, 56th and 42nd day, cumulative re-
lease of H, R and Z were all higher than 50%. At the 70th day, stage release amount of H, R and Z was
157.43+057 g, 129.29+0.14png, 196.43+0.28g. And released concentration of H, R and Z was 28.486pug/ml,
23.525ng/ml, 39.265pg/ml. In group B, at the 35th, 42nd and 35th day, cumulative releases of H, R and Z
were all higher than 50%. At the 70th day, stage release amount of H, R and Z was 9.89+0.96pg, 21.71+
0.42pg,  51.12 £0.87pg. R and Z was 21.789ug/ml, 1.618pg/ml,
10.242pg/ml. In group C, at the 21st, 35th and 42nd day, cumulative releases of H, R and Z were all high-
er than 50%. At the 70th day, stage release amount of H, R and Z was 1.76+0.49ug, 8.43+0.31pg, 81.14+
0.58g. And released concentration of H, R and Z was 0.352pg/ml, 1.618pg/ml, 10.242pg/ml. In group D, at
the 28th, 42nd and 35th day, At the 70th
day, stage release amount of H, R and 7 was 1.71x0.21pg, 14.0120.42png, 65.57+0.26pwg. And released con-
centration of H, R and Z was 0.312pg/ml, 2.128pg/ml, 13.516pg/ml. According to the HRZ/PLGA sustained—

And released concentration of H,

cumulative releases of H, R and Z were all higher than 50%.

release composite achieving the longest sustained time, the drug concentration of H, R, 7 was greater than
the 10MIC respectively. In group A, at the 70th day, the concentrations of three anti—uberculosis drugs were
all higher than 10 times of MIC at the same time, showing the best drugs proportion(H:R:Z=15:15:30) of the
sustained-release composite in this study. Group A had satisfactory dispersion, regular pores and even distri-
bution, with the pore diameter of 23.07+0.38um. Within the first 14 days, the drug release best fitted in the
Higuchi equation, suggesting HRZ sustained release in form of diffusion. After the first 14 days, HRZ release
displayed zero order release kinetics, suggesting isometric sustained release. Conclusions: HRZ/PLGA sus-
tained—-release composite as an ideal drug delivery system, has excellent effect of drug loading and drug re-
lease. H:R:Z=15:15:30 is the best formula of the HRZ/PLGA sustained-release composite.

[Key words] Spinal tuberculosis; Anti—uberculosis drugs; Poly lactic—co—glycolic acid; Release material; Best
formula
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Figure 2 SEM of complex a HRZ/PLGA sustained-release materials (x1000) a, b The sustained-release materials in

group A and group B were well-dispersed on the surface of the sustained-release material with regular and uniform

voids ¢, d The sustained-release materials in group C and group D were less uniform and distributed irregularly with

uneven distribution
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0.49g.8.43+0.31 g 81.14+0.58 g, I 451K
0.352pg/ml  1.618we/ml 10.242pg/ml,D 24 H R .Z
53T 28d . 42d \35d B Rt R 50% , T
70d B B BB 245 4 oA 1.71£0.21 g 14.01 £
0.421g 65.57+0.26pg, ¥ JE 539 R 0.312ug/ml
2.128wg/ml  13.516pg/ml, H R K Z BIK M5 /Nl
PE ¢ E (minimal inhibitory concentrations , MIC) 43
B4 0.05wg/ml 0.22pwg/ml F 2pwg/ml , &AM A %Y
AWM 10MIC, A 41 70d B H R .\ Z 3 &
BIRF4 B 10 fis MIC, HALX 155 259 Kk
),

XF A H R Z =R 25005 =Fh e O i
(F4), = P2y Y7 A TR st ) BERE AT R AN HH T
BT 14d BORETT R T E Gt 2 A — gt etk A7
LA B R? ¥4 Higuchi 2K, MOAT 14d 259 2%
PR Higuchi 7 B LG B4, R AT 14d
SR R R RO IR ST 2 R 5 14d e R
Y FERIMEI A G R sz 1, vk
14d J5 =25 4 B 9 2 ) 2 22 B i R BRI
pINHIE S 05N

3 g

BEE SNBHEAR K e A B bR L, A A
9 R EE A L SR BRI A AR S T ARR T
HOR B SCEEPEAEHT . DF SR WIS ANRET ARG Y
SER AR M E NG, (A hias LY
P RS GRIT I IR 200 R, X T 25 A% Y
T BARA TR R sGE, (AR TN 2 25 450
PR PR B LA B R AT 1 S 8 B B PR 0 R AT, 45
R T AR, U HR e v [ 0, A A S A%

— RS PER IR, HRRR M AR R H i
B R H RN LLF LN 2T 25 45 4T
VR HE B ok JR S 2 W ik B AN JE R AR S5 oK IE
MBS 25T R RS B RAR 4
o KLV BR AN IS R 5 8 A R 1k 22 S50 {H d
T2 JE DR A 5 A ke SR 24 W ik R LA )
AR, OB A S50 E B2 — IR I Pk
i AT A A KR BROR S 54l Ry A MR BT 45
YA AR O AR AIE SR R 24 K )
FREL IR BRI B

PLGA HA R iy WA 28 A 4 e fe bk
B2 K PSS RRAE . L PLGA AR 4824
G REMREEL AT I ) BRI E K 245 4 R [R] | AT
25 BRI 2 4 P S A e A, X
F PLCA ZREUERME S B0, 2R R — B i 2y
Y1 PLGA Bk (0 F 5 458 221070 (H X 28, — 1k ml — 1k
) PLGA BRI 22 BEROBR I W 5 /b, FRATT il 4
) HRZ/PLGA 22 R it Bk Ak =25 92 B 5] 50d B 34
KT 10 £ MIC, B AR MR & 7 s B
RAF 18 RBEPERE B T8 45, Rt ()
ARE AN B EARGIREE N,

AHIEGE R UL TR V2 Uk T MR 5 R0 4
H43 H . R.Z =AY PLCA ZBHM L IRINE R
TE AR WK A A RAER L, H . R.Z T 70d
IR 25 vk B 1 K T 10MIC, H H .R.Z =25 76 1iif
14d 22474 Higuchi 77 F2 B, BI 254 rh i vk & 1)
R B2 5 1) 7 1, 14d S5 = 2 4% 2 9 il 2 00 A
T, BRI B2 AFETE LR 2 W G R 2
I RE 5 32 PLGA ZZBEM BIE S 45 A HE ¢
Z, HET A 4R B 412 b kLR o B 4T

x4 AEATEAREE HRZ=ZMGEYBRAGTAUEHEFE
Table 4 Equation fitting for HRZ of group A

. SRy
Ao [ 25 Equation fitting
Time - - -
(d) Drug TRk e Higuchi i £&
Zero order First order Higuchi
H Mt/Moo=1.1544t+1.6181 In(1-Mt/M e )=-0.0056t-0.0061 Mt/M=3.9602t1/2-2.425
R?=0.9478 R?=0.9986 R?=0.9989
0~14 R Mt/Me0=0.9093t+1.169 In(1-Mt/Me )=-0.0043t—0.0045 Mt/Moo=1.7627t1/2+17.688
R*=0.8427 R?=0.9978 R?=0.9982
7 Mt/Meo=1.1992t+2.0276 In (1-Mt/Mee )=-0.0058t- 0.0079 R’*=-Mt/Me )-0.0058t-0.0079
R*=0.9722 R*=0.9965 R*=0.9965
H Mi/M©=1.2204t+1.114 In(1-Mt/Moe )=—0.0141+0.2215 Mt/Mo=15.881 t1/2-48.686
R*=0.9995 R>=0.9577 R*=0.9955
14~70 R Mt/Moe=1.0046t+0.3275 In(1-Mt/Moe )=-0.0085t+0.0983 Mt/Mo=13.073 t1/2-40.668
R*=0.9995 R?=0.9866 R*=0.9956
7 Mt/Moe=1.13631+2.8592 In(1-Mt/Moe )=-0.012t+0.1643 Mi/Moe=14.785 11/2-43.5
R?=0.9995 R*=0.9699 R?=0.9955
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ZSBRBLN xR HI5), C 41 D 4B B R R T
SYHUR ) A BRASERIN A3 A R A] . A S R
AR/, M 23.07+0.38um, HRZ/PLGA 28 B b4
ek 2 T B A2 30 3R THIRS B %) 245 ) 92 R ) L ) S R
PkE PBS Wi BT HOR.Z MRBIE, I
W B B () e R O AR i R 2 H R Z
MR AL RIYTE; BEE A ERE R
PLGA ANWTRE i, 35 0 25 ORI 22 8%, 250 34
R, TAX AT PLGA Z2 BB B BT 45 4% 24 1 22
BETCRZM, 0 14d J5 = 2540 B Gh 28 B Bk,
Rp R A A A A B ER K Ay
5], ME#&E PLGA IR 2 AWIFEME , PLGA S48 i it
25 TC A R, BT A RS, Ak R Ot
T MR tE R, HLH WG 5 oy i A R AT WA
K BT — B M R G iR 25, T H R Z B4
FBIARIR  TEA A R B H B BB 2= 1
KFZ,

L b B A PG HRZ/PLGA SRR B A
WU B S B T 2R Rk
FUEAE 25 Bk B ROR MR BE I H 1Y, ABIESE 4,
R EIR A 4 (H:R:Z=15:15:30)HRZ/PLGA 2% %41
RGP o BB EE, H 70d B =AY e A
B B RIS B 1OMIC, PRI b3k 2R SESS AT
ZGYIR I, R RS R S Rl 25424t 1 3
e 2N
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