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Optin zation of prescription and technology for potassium chloride sustained-released tablets

CHEN Lizhen'?, YANG Min-feng, ZENG Su' (1. College of Phamaceutical Sciences, Zhejang University, Hangzhou
310031, China; 2. Hangzhou Minsheng Phammaceutical Group Co. Ltd., Hangzhou 310012, China)

ABSTRACT: OBJECTIVE To choose the optimal prescription and technology of potassium chloride sustained-released tablets.

METHODS The central composition design was used to investigate the effects of two prescription variables which was the ratio of
coating polymer [ Eudragit RS 100 /Eudragit RL 100 ] and the increasing of the coating weight on in vitro dug release profiles. The in
vitro release percentages in 2, 4 and 8 hour were detem ined as the response parameters. The correlations between variables and re-
sponse parameters were calculated by multiple linear regression, and the optimal prescription was obtained from a superimposed contour
plot and the varification experiment was made using the optimal prescription. RESULTS ' The optimum Eudragit RL100 /Eudragit RS
100 ratio was 57: 43 and the increasing of the coating weight was 2% ~2.5% . CONCLUSION The desired potassium chloride sus-
tained-released tablets are developed by means of a superimposed contour plot.

KEY WORDS: potassium chloride; sustained-released tablets; prescription optim ization; central composition design; superim posed

contour plot
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A AP, L 100 F 97 %% ;2 4k O B In NS B
RYEM Ko FR A AT, I AT ) /K% &, a4 ik 20
HJfiikL, T 40~ SOCH 4 4h 1k 20 H i 34z, A 19 1
JRIEREE, WA G R . fRak .
22 SUALERZERE T
221 BABEH %A AR I Eudragit RS100 RL100 4L
60g ¥ T 500g(f1 Z. B, A 6gkr MR = Z.1; %% 15ghy
AR TG R AR, &S KA Smin A ik
FORR, INZEEEE 1 000g 80 H i M i g, BN .
222 R HEAHERAETRRAS, WM a0,
HORE T PRPRES 10am, WEWE AR 1 Omm, 5 FIEWE %, &K
WmSE 30~ 35C, WS K/ Q 125M Pa Wi 8 Sg/m in 04K
WAFHE 25r/m in ALK SERUE, ¥ B TR R, BT 40C
T4 2h B4,
23 RIS E vk

HEORE T RE 0 o 7 ¥ (b [ 2 4 2005 F R B % XD A —
), R REM e v 58 i3, LUK 900m L 24 ¥ A,
Bl 50r/min HILERAE. 78 2 45 8hif 70 AU 25mL
JEIL, RIS AR AE A A A 787K 25mL. K 2 B USRI W
20mL, ISR FE - i 49, AR AR 22 HE (Q Olmol/L)
W E B B . ImL ANOSI I (Q 0lmol/L) A
BT Q 7455mglf) KCL
2 4 REwIF

L0 TR B 1 Bt b, 36 0 ) 8 JCJRE 2 i A K 1 Ak i v
HAEY Eudragit RS100 / RL100 ) b i R 44 0 fe ok % 42
XS AE H AR i, AR B DR F I A R OR, S
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Tab 1 The central canposition design and release of potassim

chloride sustained-released tablets

Trial f-{atin of [ncrez%sing O_f the  The anount of release(% )
coating polmer  coating weight

o (X)) (X5) 2h 4h 8h
1 1 1 154 43 2% 99 %
2 1 -1 338 67 ¥ 102 Gk
3 -1 1 34 X% 85 4% 101 #%
4 -1 -1 40 6% 96 2% 100 0%
5 0 0 29 % 60 X% 100 4%
6 L 414 0 24 6 56 Mo 101 1%
7 0 L 414 20 0 52 3% 99 #%
8 -1 414 0 50 0 102 3% 99 3%
9 0 — 1 414 39 M 91 1% 100 4%

e 1B )AL A TBIR B 4 LU 4B B g o LB LI
IR A B R SE K QIR B SR . IR A AR S I A
T 40°CH P 2h 35l BEAT RS IHOBE N SE
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Tab 2 Independent variables and their levels m coded and
physical fom

Standard Code - 1414 -1 0 1 L 414

Ratio of coating polym er X 400 43 S0k ST 60k

Increasing of coatmgweight Xo L % L 0 200 2 5% 2 M

25 &%
251 AR KRR e RN TE b,
252 FeEHRRASI CUR MR A H AR, R T
FIHE R, ST HL L SAS G Sk AT 2 ou &k
= .

Y= Bt biXGd 5,54 bpX 4 a5 bk

Forr X, X0 500k BLBR HE A AR 2R 7R 1 B AR R A
FCA R0 f A T, b e il D7 R IR B R A R L Y R B
W0 B ) et P B R JE [ V5 7 R B = 4 g s i T R 4
R

DhBEJHE = 29 0— 7 44X, - 6 83 X, + 3 60X,” - 3 50

B 1 20RO R AP (X, ) A RIETE (X, ) Fw
Fig1 Predicted response surface of dug release after 2 hours
as a function of the ratio of coating polmer (X;) and the in-
creasing of the coating weight(X,)

AhFEIHUE = 67 64— 16 94X, - 11 23X, + 5 76X,* (P <
Q 01), 77 2 i = 4wy 7 gy i e SL I 2.

ShEJHUE = 100 7- 1L 475X, X, (P> Q 01), J7REH =4
Wiy 7 T P L P 3.
253 RACHARML  2h.4hf ShIfpRE IR R 23 5l ok bR &
) 1% ~ 35k, 30% ~ 0% A1 80% LA L7,
254 MR M ERSERE R P LIS Shif
FETBOBEAEAS [ ) 25415 AR RE I A2 H AR A 2K, [R5 Rk
BB G U 2238 3 (P> Q O1), O 2 I8 8] s i) 8 T8 RE A 1
el . ZETHEEHL B Matlab 5 0% R 235 2 4hal )3 7 72
O 9 B S (R 2 P L 4.

o E BLACR T 25 % 26 35 20064 8 55 23464 41




2 4h (X)) (X)
Fig2 Prdicted response surface of drug release after 4 hours
as a function of the ratio of coating polymer ( X; ) and the in-
creasing of the coating weight ( X, )

3 8h (X)) (%)

Fig3 Predicted response surface of drug rlease after 8 hours
as a function of the ratio of coating polymer ( X; ) and the in-
creasing of the coating weight (' X,)

Fig4 The effects of the ratio of coating polymer and the in-

creasing of the coating weight on in vitro drug release profiles
( contour)
* 2h * 4h

Note: The number on the curve with a tag ( * ) is the rlease after 2
hours and that without a tag is the release after4 hours

2006 8 23 4

2, 4h . 4
( )
2% ~2.5%
. X, =1( Eudmgit RS100: RL100 =57:43),X,
=0 ~1¢( 2% ~2.5%)
2.5.5

Eudragit RS100: RLI00 = 57:43.
2%

> >

3

Tab 3 Comparison of the predicted and practical release of
three batches of products

Products Predicted value Practical value

(LotNo.)  2h 4h 8h 2h 4h 8h

030501  25.2% 56.5% 100.7% 25.1% 54.2% 98.7%
030502 25.2% 56.5% 100.7% 24.6% 55.4% 99.0%
030503 25.2% 56.5% 100.7%  26.1% 55.9% 99.5%
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Fig5 Comparison of the in vitro rlease profiles between three

batches of products and on-sale product
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