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?he pwpose of this work has been the designing <and "in vitro" evciu?tion 
of a potassiun c h l d d e  tablet using a wax mtrix. 

wax, stenryl ~ i c & ~ o l ~ n d  stenric acid were anplayed to prepre 
gmndntes at diffenmt drug/w;uc ratios. Frun dissolution kinetic studies <and 
t h o l o g i c a l  p e r f ' m e s  n 75/25 - K C l / c u n n u b ; l  wx gmrwlah WRS selected. 
The rhm1cgic.d pmpr t ies  of grxnuhtes w e r e  ch;u;icterzed (and tablets VEST 
nmufnc- anplayeing ccrrrrmn M l e t s  excipients. Also R contmg pmcedure 
WRS developed. Be mted t?blet formulatian selected release tfie potassiwn 
chloride acccnding to the USP rquirments. 

?he dissolution kinetics of the @ x s s i u m  &wide fkom both mted  md 
mcmted t-blets f i t  the Him diffbsitn model, giving n stnught line when 
the <mxmt dissolved is plotted <against the squm root of time. 

Over the Last few years, great adv<axes hnve been adeved  in the develapnent 
of @mmeuticil &age form th?t release Rctive principles into the 'k@y 
on a t i r ~  schedited basis, in order to cptimize their effects (14). ?his kins. 
of formulation is very vnlu-ble in the case of dmgs which, like potassium chlor ib  
can irribte the m e  of the digestive tmct. Wen achinistered under car 
ven t imi  dosage f m ,  suchchgs my cause ulcemticm with severe hmxdwge 
Rnd perfornticns (56). 

In the present w o r k  we have studied the formulntian, the FhySicd & m t e  - 
ristics, galenic properties as w e l l  <as the release of the active principle "in 
v i t ro"  of a sust?ined relewe pOt-tSsiun chloride tablet, using a wax mtrjx. 

1875 
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PEZOA ET AL. 

Stcaric Acid I Stearyl Alcohol Carnauba wax 
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FIGURE 1 

F%xcentage of potassiun chloride dissolved at 2 haus,  starting h 
&mrolL?tes Obtnined with different wi.1xes a t  differmt pruprticlls, wing k 
sizes of drug pii ic les .  

Trentment of the Dissolutim Data: The mtmnt suggested by H i g d u  ;a7d other 
mthm w s  ,applied (13 -16) . 
S b t i s t i d  Awdysis: The Student's t test for pud &ti? was used, at a 
sigpifimt level of 0.01 (17). 

The gr;unilates haxgeneity decreases as the proportian of wax in the mixture 
<mgwnts; in the c m e  of the cam- wax grand~~te the coefficient of v<viatim 
fluctmted bebeen O.sEp/o (ratio 25/75 &drug) and 7.W0 (mt io  70/3, w/drug). 

F i g u ~  1 &m the results of the dissolutim test, using k sizes of 
potassiun chloride pr t ic les .  S-ic <acid <and s-1 d&ol release the vhle 
drug a t  2 haus ,  in the 3 mtios studied as 1- as m w b a  wax retains ,FQXWY& 
metely 2W0 of the El. There were 110 differences in the mount of dmg dissolved 
a t  the different ratios studied. Neither were diffferences vhtm enploying the 
b o  sizes of KC1 p-ticles in the muolfncb of the &mreilates. h e v e r  the 
use of the 1x) mesh KC1 prticles facilitates the rwufwturjng process. Qwvirg 
c~1mtmtims of the drug were ;ilm used mtil  attaming the ratio drue/w;ur 
93/10. ?he mt io  75/25 presented the best characteristics far tedmolcgid 
m m t  <and <xwnd  1oOh of dissolved dmg was atlxined at 12 h m .  
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SUSTAINED RELEASE POTASSIUM CHLORIDE 1877 

kiqj of Potassiun CNaride: Potassiun chloride was v e d  by f l i i  photcmetzy 
(9). 

W a x  ktrices: Ste;rric acid, ca . rnah ,w~x  and shqyl , d d o l  w e r e  used in different 
prcporticns. 

Obtentim of the (2mruktes 
Diffemt grmulates were obtained, by mel- & wax at  the apprrpriate 

tmpemtx~ (Stmric acid 70°C, ste;uyl alcchol €Do, carnmtx wx E 0 C )  in a 
porcelain @e. P o k i u n  chloride, pviously sieved thrxu& a 120 mesh 
screen, was then ;Idded and stirred to achieve a dispersion m (duninim dish; 
it was then quiw d7illed. The resultant mss  was then gmmd i=d sieved tixxugh 
a No 16 mesh. 

pmperties of the Gmmlates 
Dissolution characteristics were studied. The cappratus No 2 of the W 

XXI was used; bi-distilled wter was the dissoluticn mediun a d  the stxrrmg 
speed was 50 rpn (10). It was f m d  that the vector tfnnt lager delayed the 
release of potassiun chloride WRS mh? w. 

M=mufacb~~ <md pmperties of Potassiun Chloride Tablets in Gm* W a x  
In order to d w i t h  a gr;mul?te vhcee dxmxteristics U d  be close 

to tkse reccmnended (11, 121, 65% of the weight of the intinl ,gmuL?te, was 
separaM (sieved thwgh tf7e 16 mesh screen); it was then g m . d  Rnd sieved 
thxu& the 60 mesh screen <x-d mbsapently mixed with 35% of the maining 
gprndrite, thm 0bbinit-g the - find gmwlttte. ?he other excipients were then 
added at  the ,xiequate w a x ,  they v.ere mixed for 5 min, ,and Wly 
canpressed in <an excentric md-ine. Both the hivches friability of the 
tablets thus ob- were dekmined.. ?he sane methcd described for the granules 
was gnployed to stu$y the dissolutim kinetics of the tablets. A swpmsion 
mtairung mt Ki 100, talc, m q g e s i u n  skarate, t i M m  dicxidz and colonmt 
was employed for mating the tablets. 

Dissoluticn Kinetics of Coated Mle t s  
In h r  to select the find farmulntion, six tablets of each lot 

subnil3.d to dissolutim test. Smples were drnwn flter 2 haus ad ;-lss;aed 
using flrme @~otanetry. The formlatim selected WE 9-lbnitt.d ~KI a dissolutim 
kinetic stuQ LIS- experinmtal ccnditia~~ descriM above. Smples were taken 
at15, 33,45and€Dminandat2, 4, 6, 8, 1 0 m d l 2 h a u s .  

The granulanetric s t4y  for caiwub7 wax i n  the initid gandate (75/25) 
indimtes that the distrihticas of the granulate presents a tugher deviatim 
bmard the large.r plrticles; i.e., the fhcticns retiijned in the 20 mesh and 
40 mesh su-eem, in m h t  with the find &r;tmiL?te wkich presents R distributicn 
closer to the mrnd cne. 
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PEZOA ET A L .  

?he repme xg le  was Lvger i n  the tkal gmrdate than the initic4 me, 
althou& the latter shmed R better gmnulanetric distribution. With the <?dditicn 
of colloidd silica (0.25% - 0.5%) and talc (2% - 4%) the initial gr;.sn*l?te 
shmed rn v<?riatim in both p;uraneters. Nopletheless, the f i n 4  g-imlates M 
an i m p m m t  in both p;urmeters d~en lubricants added. A n  optimun flm 
was c b M  using 0.2% of colloidal silica. 

We selected two gmmlates for the m n u f a c b  of the tablets (70/30 and 
75/25; drug/w;uc). Six fondations were developed, the types of grimdate <and 
the qualiQ ‘and qumtity of the excipients were different. 

Table 1 shcm the results of the dissoluticn stud~esc.sriedoutwith 
these fannulatim. Fon~iuL?ticn 1 (70/30 drug/w;uc) presents 68.4% of dissolved 
KC1 at 2 haus ;  i.e., h&m- than the limit indicated by USP )(xT. FormuL-it;lm 
2 ws cnrried cut w i t h  the objective of slowjl7g daAln the dissolution mte;to 
this end, O.% mgnesim skarate ws <added to Fannulatian 1, ihich prxdiced 
a sti?tistic;illy significant delay of the percentage of drug dissolved fm kur  
2 of the Smpling. 

In tablets with a very high dose of active principle it is important to 
rech*ce the <armmt of excipimts i n  order to facilitate their deglutitim. This 
is especially advisable in  the case of KC1, R caqxmrd which prduces i r r ibt im 
in the digestive b c t .  Fondation 3 was prepared fm &yatuiLte 75/25, with 
the sxne excipimts <as in Farmulation 2; the tnblets 0bt;lined kid a swiller 
f i n d  v o h m  vhich, hwever, released 74.7% of the ac t ive  principle ;it 2 kms 
and shaved statistically significxnt differences in the percentage of chg 
dissolved a t  the other times, ,as CaTpnred t o t h x e 0 b t a i n e d f m F o r m u l ~ t i o n  
2. 

A greater percent7ge of mgnesiun ste;ir;lte w s  added tofoxmul&ion4 
i n  order to deLv the KC1 relezse. Fonmilatims 2 and 4 did riot p m t  statistically 
significant differmes in  their pemtages of KC1 dissolvedatal l  smpling 
times, except a t  10 and 15 mi nub^. FornniL?tions 5 Rnd 6 cmbxin larger percentages 
of V i u n  stearate than Fomihtion 4 (2.5?? and Y,?, respectively). Both fornth - 
tions shaued R sb t i s t icz l ly  significvt delay in the release of the KC1 ns 
cupwed to F0rmUlntj.m 4. 

Ckating the tablets wils considered convenient. ’he formL~tionselected 
for ccfiting conL-&ied: 

Potmsiun Choloride 75%, Chrnwba wm X%, Talc 4.5%, M=gnesiun stenrnte 0.5%, 
Colloid4 silica 0.2!%. 

Figure 2 mrrm-izes the results of the dissoluticn test far all m m f a c W  
lots. All the lots mnuf~actured f k m  fondat icn  D fall w i t h i n  the range estnbli 
shed by tfie USP XXT and themrxn?t of p0t;iSsiun ddoridedissolvedat 2hChn- 
depends on the volune of mting suspension a W .  Lot D1 is the closest to 
the 3% of ctrug dissolved recp-lired ,as an avemge at 2 hans. Studies of dissoluticn 
kinetics were omid out using tkis lot. A good r epmkib i l i t y  of the dissoluticn 
at all the times studied WRS observed: f h m  2 haus on, the vnriati.cn coefficients 
0btair-d flucbmted between 9.6 <and 4.26%. A slw d stm@ release of ptxsiun 
chloride was observed, ;md the whole dcsis wasreleasedthru1&thel2 h a u s  
of the s w  (Figure 3). 
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S U S T A I N E D  R E L E A S E  P O T A S S I U M  C H L O R I D E  

TABLE 1 

Dissolution of potassiun chloride fran 6 sustziined release f0ITnUl.ttia-s 
w i t h  a mrnnubn wix matrix. E d  d u e  is the mm of six deteminnticns. 

% of KC1 D i s s o l v e d  (+ - SD) 

TIME 
1 2 3 4 5 6 

2min 

5min 

10 min 

15 min 

2hrs 

4 h r s  

5hrS 

6hrS 

8hrs 

10 hrS 

12hrS 

9.1 
(0.25) 

16.1 
(0.36) 

23.7 
(0.30) 

28.9 
(0.15) 

68.4 
(1.47) 

84.4 
(1.06) 

93.1 
(2.07) 

95.1 
(0.92) 

9.2 
(0.23) 

16.5 
(0.65) 

23.1 
(0.55) 

(0.29) 

(2.40) 

(2.66) 

(2.02) 

(2.60) 

27.6 

57.1 

71.1 

77.9 

78.9 

10.0 
(0.20) 

17.3 
(0.61) 

25.4 
(0.98) 

3.3  
(0.52) 

(1.28) 

83.9 
(3.10) 

98.1 
(1.40) 

74.7 

99.6 
(0.81) 

9.3 
(0.46) 

( 0 . 3 )  

21.1 
(0.23) 

(0.2l-l 

53.1 
(1.04) 

73.3 
(3.69) 

80.2 
(2.28) 

85.2 
(0.90) 

15.3 

26.6 

10.5 10.1 
( 0 . 3 )  (1.03) 

15.7 16.9 
(3.26) (2.63 

(0.46) (0.85) 

(2.86) (1.93) 

53.1 50.2 

70.4 64.7 

82.3 73.6 
(5.46) (4.33) 

89.6 90.0 
(0.74) (0.95) 

92.5 91.3 
(1.33) (2.36) 

103.5 101.5 
(0.95) (0.12) 

Different mtmg f o d a s  w e r e  tested vJi% wrying prqmrtiorzs of the 
cunpmmts. WCh wre des- w i t h  letters A, B, C md D. The subscripts to 
the letter iht identifies ea& formul-ition indicatemdl differences i n the  
‘mmnt of mting s.qensim <added. 
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1880 PEZOA ET AL . 

Bcw A 
n 1 w- 

Ammt of potassiun chloride dissolved at 2hours franmcmtedtnblets 
( M i )  and fran d2X-t farmul?ticns (A, B, C, D) of mted tablets. ?he subscripts 
indicate slight variations i n  tfie n-mufcaAuring mthd (see text). segplented 
lines: mximun and minimun indicate quantities stipulated in USP XXI. 

0 2 LO 720 
min 

FIGURE 3 

Dissolutim profile of KC1 fmn a 600 ng sustained release tablet des- in 
this &. 
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SUSTAINED RELEASE POTASSIUM CHLORIDE 1881 
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FICURE 4 

In Rddit im,  it ws fanad ttt7.t the beh;ivimr of the m t e d  tablets ;ilso 
must to the sme d i f Y b s i d  mde1 p r q a e d  by Hi-: when plott5r-g dissolved 
qwmtity <ag@xst the q u w e  mt of the time, R stmight line is &hind witfi 
R correhticm ooefficient of 0.991. 

These results wkich indiciite a satisf'iitory '(in vitt.0" peflmmce, suggest 
the cmvmience to start "in vivo" studies to dwmcterize i t s b e h a v i a r r i n  
the bdy. 
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1882 PEZOA ET A L .  
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