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MANUFACTURING OF TABLETS DESIGNED TO OBTAIN A 
CLEANING/DISINFECTING AND STORAGE SOLUTION FOR CONTACT LENSES 
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** U.E.R.  des Sciences Pharmaceutiques - BP 10 - 
67 048 Strasbourg cedex - France 

I n  t h e  present paper the authors describe a cleaning and d i s -  
infecting process for  sof t  contact lenses. The process consists of 
immersing the lens t o  be treated i n  purified water, adding a tablet 
which l ibera tes  first a water soluble disinfecting compound and 
a f t e r  a time-lag, releases a second water soluble cornpound. The 
second compound forms an oxidation-reduction system wi th  t h e  first 
one, so t h a t  the reactionnal contact of these two compounds resu l t s  
i n  the i r  mutual degradation, giving by products which a re  harmless 
to  the eye. For the formulation of the tab le t s ,  t he  authors had t o  
conciliate the following systems : 

- redox system (d is infec t ingheut ra l iz ing)  
- acido-basic system (effervescence) 
- delayed release system (fi lm coated inner core).  

INTRODUCTION 

Soft contact lenses have become an es the t ic  modality for the  
correction of ametropia ( 5 ) .  A disinfecting system is required t h a t  
is effect ive and safe i n  order t o  protect the lens  wearer from 
introducing infectious micro-organisms into the eyes ( 1  1 ,  12, 25). 
The aim of our  s tudies  was the real izat ion of a cleaning and 
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5 24 SPITTLER,  BROUILLARD, AND STAMM 

d i s i n f e c t i n g  process  for con tac t  l enses .  Many methods f o r  sof t  
con tac t  l e n s  d i s i n f e c t i o n  are described i n  t he  l i t e r a t u r e  (17 ,  19,  
22, 29) .  All t h e  systems used have disadvantages.  These methods can 
be classified as phys ica l  o r  chemical methods. 

Physical  s t e r i l i z a t i o n  c o n s i s t s  of immersing the l e n s e s  i n t o  a 
boi led  s a l i n e  s o l u t i o n .  Some l e n s  materials, e. g. HEMA-PVP 
copolymers are modified by the a c t i o n  of  humid heat (15) .  This  
method cannot be used wi th  highly hydrated l e n s e s  (70-80 % hydra- 
t i o n ) .  Other disadvantages i n  the use  of  t h i s  method a r e  coagula- 
t i o n  of  depos i t s  on the  l e n s e s  and s h o r t e r  du ra t ion  of  the  lenses .  

Chemical s t e r i l i z a t i o n  is based on the  use  of  three k inds  of  
s o l u t i o n s  ( d i s i n f e c t a n t ,  c leaning  and r i n s i n g  s o l u t i o n s )  (4). The 
use of  3 % hydrogen peroxide s o l u t i o n ,  known t o  be an e f f i c i e n t  
d i s i n f e c t i n g  agent ,  also has  some d isadvantages  (28 ) .  Due t o  of its 
o c u l a r  t o x i c i t y ,  l e n s e s  ought t o  be r in sed  with a n e u t r a l i z i n g  
s o l u t i o n  (20) after soaking i n  hydrogen peroxide.  

Furthermore, conserva t ion  of  hydrogen peroxide is a problem 
( 2 2 ) .  A number of  ar t ic les  publ ished on soft l e n s e s  refer t o  
b o i l i n g  and hydrogen peroxide t rea tment  as c leaning  procedures  ( 3 ,  
10, 27, 33, 34) con t r ibu t ing  to the  confusion between c leaning  and 
s t e r i l i z i n g  processes  ( 1  3) .  The fact t h a t  hydrogen peroxide swells 
the l e n s  and l eaves  the l e n s  c r y s t a l  clear, probably has 
con t r ibu ted  to  t h i s  confusion.  

the combination of  s e v e r a l  b a c t e r i c i d a l  products .  
The most commonly used system c o n s i s t s  of the  combination o f  
ch lorhexid ine  d ig luconate  wi th  thiomersal (21,  3 0 ) .  The e f f i c i e n c y  
of the above combination is o f t e n  enhanced by adding EDTA ( 2 6 ) .  
Mercurothiolate  (thiomersal) is not  very t o x i c  f o r  the cornea ,  bu t  
is a major a l l e r g e n  (20).  Chlorhexidine is a t o x i c  and set t les  down 
on the soft  l e n s e s  depos i t s .  Most of t h e  products  a c t u a l l y  used for 
a s e p t i c i z i n g  s o f t  l e n s e s  are s o l u t i o n s  (18, 24) .  The pa ten t  FR 
721 5299 (6) describes a s y n e r g i s t i c  combination o f  th iomersa l  w i th  
u rea  peroxide.  The l e n s e s  must be r insed  after t h e  use of these 
s o l u t i o n s .  

Other s t e r i l i z a t i o n  methods using chemical agents  are based on 

PRINCIPLE OF THE METHOD FOR ASEPTICIZINC 

A chemical a s e p t i c i z i n g  system f o r  sof t  c o n t a c t  l e n s e s  should 

- the  aim of d i s i n f e c t i o n  is t o  remove l i v i n g  pathogenic  
have d i f f e r e n t  p r o p e r t i e s  : 

micro-organism : staphyloccocus aureus ,  escherichia c o l i ,  
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CLEANING/DISINFECTING AND STORAGE FOR CONTACT LENSES 525 

pseudomonas a e r u g i n o s a  and cand ida  a l b i c a n s  ( A F N O R  
Standards & F.D.A. Standards) ( 1  1. 

- t he  system should not a l te r  the  l e n s  phys ica l  parameters 
- t he  chemical compounds of t h e  systems should not be absorb 

- the  products should be harmless t o  the eye. 
on t h e  l e n s  

The cleaning/dis infect ing process cons i s t s  of plunging the lens t o  
be  treated i n t o  p u r i f i e d  water, adding first a water soluble  d i s in -  
f ec t ing  compound and then releasing i n  the same medium a second 
water soluble  compound. The second compound forms an oxidation-re- 
duction system with the  first one , so t h a t  the r eac t iona l  contact 
of these two compounds r e s u l t s  i n  their mutual degradation, leading 
t o  by-products which are harmless t o  the eye. The two reac t ive  
compounds are brought i n t o  contact  a f t e r  a time-lag. The second 
agent has a reducing ac t ion ,  and has the add i t iona l  effect of 
destroying the  p ro te ins ,  so as t o  e l iminate  t h e  b l u r  t roubl ing the 
transparency of the lens .  The second agent i tsel f  possesses a 
b a c t e r i a l  ac t ion  which is exerted on germs. 

This  process could be applied t o  most of t he  known contact  
lenses  (European patent 84.440016.8/2107) ( 2 ) .  The first agent has 
an oxidizing act ion and performs the destruct ion of the germs t h a t  
a r e  present on the  lens.  

The oxidizing compound cons i s t s  of hypochlorous a c i d ,  released 
by a precursor (dichloro-isocyanuric acid, sodium sal t  (=DCCNa).  

The reducing compound cons i s t s  of hydrogen peroxide, "in s i t u "  
released by a precursor (e.g. sodium percarbonate and urea hydrogen 
peroxide) (31 1. 

is decomposed t o  liberate oxygen gas according to  the following 
equations : 

1st equation : sodium dichloro-isocyanurate -> X N a C l O  X = 2 

The peroxiden compound reacts with the chlor ine compound and 

H2O 

Na+ 

H2O 
2nd equation : sodium percarbonate or -> Y H,O, Y = 1.5 or 1 

urea hydrogen peroxide 

3rd equation : NaClO + H 2 0 z  -> NaC1 + O2 + H20 

Thus t h e  contact  l ens  is e f f i c i e n t l y  cleaned and decontaminated by 
t h e  sequent ia l  ac t ion  of ac t ive  chlor ine and active oxygen. 
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5 26 SPITTLER, BROUILLARD, AND STAMM 

I t  is important t h a t  the lenses are not removed from t h e  so lu t ion  
immediately a f t e r  t h e  t r e a t m e n t  w i t h  t h e  sodium d i c h l o r o -  
isocyanurate, because the reduction component must be allowed t o  
exer t  its sequent ia l  act ion.  The reducing component must be allowed 
t o  degrade the chlor ine and hypochlorite chlor ine i n t o  harmless by 
products, water, sodium chlor ide and nascent oxygen and t o  e x e r t  
its add i t iona l  cleaning and decontaminating ac t ion  on the l ens .  

SPECIFICATIONS 

The components can be conviently formed in to  pharmaceutical 
s o l i d  dosage forms such as  : double  c o r e  t a b l e t s  ( 1 4 1 ,  
mult iple-layer tablets ,  s o l i d  powders i n  double-compartment 
poaches. 
The s o l i d  forms have t o  meet the following requirements : 

- determine the quantity of ac t ive  ingredient t o  be used i n  
10 mL of pu r i f i ed  water, 

- the oxidizing agent (hypochlorite chlor ine)  has t o  be 
released r a p i d l y ,  

- the reducing agent (hydrogen peroxide) has t o  be released 
with a lag time, 

- as the two a c t i v e s  ingredients  are chemically incompatible, 
and as t h i s  process uses a control led d i s so lu t ion  of the 
reducing compound (hydrogen peroxide) the l a t t e r  should be 
contained in  a coated core with a polymer having a good 
ocular  safety (methyl polymetacrylate) ( f i g u r e  1 ). 

PREFORMULATION STUDIES 

The object ive of these s t u d i e s  was t o  c o l l e c t  data y i e ld  sup- 
port ive information on the  drug substance and formulations. This 
data forms the basis of a r a t i o n a l  pharmaceutical dosage form deve- 
lopment (9, 23).  

S t a b i l i t y  s t u d y  of the ac t ive  ingredients  : 

Hydrogen peroxide is t e s t ed  by v i s i b l e  spectrometry using 
t i t a n i u m  sulfate  which forms a t i tanium peroxide (yellow 
colorat ion) .  The colorat ion is stable, and can be detected a t  410 
nm . 
hypochlorous acid.  T h i s  compound is tested using the method of free 

T h e  dichloro-isocyanuric acid sodium sal t  releases 
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CLEANING/DISINFECTING AND STORAGE FOR CONTACT LENSES 

Table 1 : Storage conditions of the a c t i v e  ingredients  

527 

Storage conditions 

+ 20°C 

+ 2OoC, RH 

+ 37°C 

I + 57°C 

chlor ine dosage with 

Definit ion 

Room temperature, no control led humidity 

Room temperature ( 1  00 % r e l a t i v e  humidity) 

Drying oven a t  37"C, no control led humidity 

Drying oven a t  57"C, no control led humidity 

o- tol idine i n  a c i d i c  medium, which possesses 
an oxidized yellow form. This  colorat ion allows an assay by v i s i b l e  
spectrometry a t  438 nm wavelengh. 
S t a b i l i t y  s tud ie s  on the  a c t i v e  ingredients  are undertaken in  order 
t o  determine the i r  s e n s i t i v i t y  to heat, l i g h t ,  moisture, and the 
l ike .  The d i f f e r e n t  samples of a c t i v e  ingredients  are s to red  in  
polyethylene v i a l s  i n  order to inves t iga t e  their s t a b i l i t y ,  
according t o  table 1. 

The s t a b i l i t y  of the dichloro-isocyanuric acid sodium Salt 
was investigated using the  determination of r e s idua l  chlor ine (X 
%). 

Table 2 summarizes the s t a b i l i t y  parameters (X '$1 estimated 
from DCCNa : the recorded mean values obtained are not 
s i g n i f i c a n t l y  d i f f e r e n t  after 13 weeks of s torage a t  2OoC, 37"C, 
and 57°C respect ively.  
The amount of residual chlor ine d i d  not decreased markedly as the 
h u m i d i t y  was 100 % RH, after 13 weeks s torage,  a t  20°C. 

Tne s t a b i l i t y  of hydrogen peroxide carbamide was invest igated 
by t e s t i n g  residual hydrogen peroxide. 
Table 3 shows that urea hydrogen peroxide is r e l a t i v e l y  stable a t  
room temperature (2OoC), while the  s t a b i l i t y  is lower during the 13 
weeks a t  higher temperature (37°C and 57°C). 
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529 SPITTLER, BROUILLARD, AND STAMM 

101.5 

107.9 

110.7 

2.60 

2.00 

1.62 

Table 2 : Stabi l i ty  s t u d y  of dichloro-isocyanuric acid sodium salt 
under different  storage conditions. 

96.1 107.8 

121.0 97.0 

104.0 107.4 

0.72 0.60 

1.10 0;88 

0.69 0.90 

I Amount of residual active chlorine I 
Storage conditions I 

I I 

101.24 103.0 
0.83 1 1.73 

101.24 106.0 
0.83 I 1.12 
I 

Storage time (weeks) 

2 4 9 
107.6 103.2 99.3 

0.60 I 3.90 1 1.35 

1 I 

13 

101.6 
1.60 

93.9 

110.4 

1.10 

0.90 

- 
- 
108.1 

0.70 

Compatibility s t u d y  fo r  active and inactive ingredients : 

The aim of t h i s  s t u d y  was t o  investigate the possible inter-  
actions between the drugs  (act ive ingredients) and excipients 
( inact ive ingredients) (32) .  This  was carried out by comparing 
binary mixtures (active and inactive ingredients) a f t e r  1, 4 and 8 
weeks. Several products were s tud ied  in  mixtures with DCCNa 
(Table 4). 

The resu l t s  have shown t h a t  DCCNa can be  combined wi th  f i l l e r s  
l i k e  Tablettose ( R ) ’ ,  Di-Pac (R)’ ,  Lactose EFC ( R ) ’  and mannito14. 

Tablettose : MECCLE MILCHINDUSTRIE GnbH 
REITMMRINC, RFC 

’ Amistar Corporation, USA - S.C.P.I. France 

H.M.S. (France) S.A. SUCRE DE LAIT 

‘ ROQUETTE LESTREM - France 
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CLEANING/DISINFECTING AND STORAGE FOR CONTACT LENSES 

Storage  cond i t ions  

+20oc X % 
i SD % 

+2OoC H X % 
f SD % 

+37OC X % 
i SD % 

529 

Storage time (weeks) 

0 1 2 4 9 13 

84.4 84.2 85.3 88.1 78.3 94.5 
5.9 9 .4  4.5 4.2 6.5 6.3 

84.4 86.0 81 .5 81 .5 83.5 97.6 
5.9 7 ;7 4.9 2.7 6 ;6 5.2 

84.4 85.5 82.6 77.6 52.1 48.5 
5.9 1.8 2.4 8.5 4 .O 3.5 

Table 3 : S t a b i l i t y  s tudy  of  urea  hydrogen peroxide (hydrogen 
peroxide carbamide) under d i f f e r e n t  storage cond i t ions  

+57OC 

I Residual  a m u n t  of hydrogen peroxide I 

x % 84.4 89.5 0 0 0 0 
f SD % 5.9 5*9 

Table 4 : Compat ib i l i ty  s tudy between DCCNa ( dichloro- i socyanur ic  
acid sodium s a l t )  and i n a c t i v e  ing red ien t s .  

Lactose EFC 

Tablet tose 

Mann i to1 

Di-Pac 
~~ 

Anhydrous c i t r i c  
acid 

Adipic Acid 

Tartaric acid 

Boric acid 

Fumaric acid 

Anhydrous monosodium 
c i t ra t  e 

Anhydrous disodium 
ci t ra t  e 

Trisodium ci t ra te  

Anhydrous potassium 
phosphate m n o b a s i c  

Anhydrous potassium 
phosphate dibasic 

Anhydrous sodium 
phosphate m n o b a s i c  

Anhydrous sodium 
phospnate dibasic 

Sodium bicarbonate  

Potassium carbonate  

g l y c  ine  
~~ 

Glyc ine  

Plalto-dex tr i n  I 
Sodium c h l o r i d e  

PEG 6000 

Pov idone 

Fxplotab 

S o d i u m  benzoate  I 
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5 30 SPITTLER, BROUILLARD, AND STAMM 

Tablettose 

Mannitol + 
Sodium benzoate 

Di-Pac + 
Sodium benzoate 

Table 5 : Stabi l i ty  s t u d y  between urea hydrogen peroxide and 
different  inactive ingredients 

Anhydrous divodium Anhydrous sodium 
c i  t r a t  e carbonate 

Anhydrous sodium Calcium carbonate 
Phosphate monobasic 

Anhydrous potassium Sodium carbonate 
Phosphate dibasic glyc ine 

I Anhydrous monosodium Potassium carbonate I Sodium benzoate I c i  t r a  te I Lactose EFC + 

I 
~~ ~ ~ ~~ 

Anhydrous c i t r i c  I Sodium bicarbonate Malto-dextrin I acid 

I Potassium I Sodium chloride I bicarbonate 
1 Tar ta r ic  acid 

I Boric acid I Sodium bicarbonate I Disodiurn edetate I 
I Po tas  s i um I bicarbonate 

1 Eudragit L100 Fumaric acid I 
I 1 Sodium benzoate 

DCCNa is compatible with an effervescent system such a s  sodium 
bicarbonate with an acidic  agent (neither c i t r i c  acid, nor fumaric 
acid).  It is possible t o  incorporate a buffer system (phosphate 
buffer) in  the tablet  formulation, in order to  achieve a pH which 
is physiologically acceptable. The lubricant t o  b e  used must be 
soluble, since the tablet  must give a c l ea r  solution. 
Polyvinylpyrrolidone (Povidone) used a s  binder agent is not 
possible, because DCCNa is not s table  with povidone. 

Several products were studied i n  ml.xture wi th  urea hydrogen 
peroxide (Table 5 ) .  

BASF FRANCE - Levallois Perret 
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CLEANING/DISINFECTING AND STORAGE FOR CONTACT LENSES 531 

The results have shown that urea hydrogen peroxide cannot be 
combined wi th  effervescent  system, or with hygroscopical raw 
material. Sodium benzoate must be used a t  low concentration t o  
minimize i n t e r a c t  ion with urea hydrogen peroxide. 

PREFORMULATION STUDY OF THE OUTER CORE 

The aim is t o  obtain af ter  the  d i s in t eg ra t ion  of t he  tablet  a 
c l e a n i n g ,  d i s in fec t ing  and s torage so lu t ion  f o r  s o f t  contact  
lenses.  The bu f fe r  system must adjust  t h e  f i n a l  pH of t h e  so lu t ion  
t o  approximately tha t  of the lacrymal f l u i d  (pH 7 , O  - 7 ,6 ) .  The 
buffer NaH,PO, / NazHPO, ( 1  : 3) y i e l d s  a s table  so lu t ion  wi th  a pH 
value about 7.6.  
I so ton ic i ty  r e s u l t s  from whole components i n  solut ion.  To optimize 
the particular dosage form wi th  respect t o  processing, drug 
release,  and s t a b i l i t y ,  a number of experimental formulations have 
been s tud ied ,  such as the  following formulation. 

FUNCTION 

DCCNa .................................. 4 , O  mg Active ingredient 
Anhydrous disodium hydrogen phosphate . .60,1 mg Buffer 
Anhydrous sodium dihydrogen phosphate . .19,7 mg 
Sodium chlor ide ....................... .44,2 mg Tonicity agent 
Tablettose ( R )  ......................... 92 mg Diluent 
Sodium benzoate ........................ 10 mg Lubricant 

----------- 
230 mg 

The dissolut ion time of the  above tablet was over a range of 
s eve ra l  days. In  order  t o  decrease t h e  d i s so lu t ion  time, d i f f e r e n t  
tablet  d i s in t eg ra t ing  agents have been tested. The d i s in t eg ra t ing  
agents tested such as Ac-di-Sol ( R ) ,  Primogel ( R ) ,  Explotab ( R ) ,  
Polyplasdone XL ( R ) ,  are insoluble i n  water. 
However, low q u a n t i t i e s  of these ingredients ( 2  %) do not markedly 
change the  clarity of the f i n a l  solut ion.  The major disadvantage 
r e s u l t s  i n  the possible  deposit  of these ingredients  on the  contact  
lens .  Furthermore, the d i s so lu t ion  data show that the d i s so lu t ion  
time is not s u f f i c i e n t l y  accelerated by such a quant i ty  of 
d i s in t eg ra t ing  agent. (The d i s so lu t ion  time is above 10 minutes). 
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The tablet  which has an i n i t i a l  hardness ranging between 3 and 4 
kg, hardens as  soon as it is immersed in water (hardness 7 kg or  
more). 
The explanation for  the relat ively large increase in hardness a f t e r  
immersing in water is related to  the f ac t  tha t  when water 
penetrates into the capillary network, the anhydrous phosphates 
form a gel. In order to  avoid the phosphate gel i f icat ion due t o  by 
t o o rapid a penetration of water into the t ab le t ,  a hydrophobic 
agent has been added to  t h e  above mentioned mixture  (Aerosil R 
972). 
Aerosil R 972 is insoluble. However it improves the tab le t  d i s i n t e -  
gration (about 1 hour), but  the f i n a l  solution is not suf f ic ien t ly  
clear.  
The use of an effervescent system has a l so  been studied in order t o  
improve the disintegration. 
The most compatible system is an effervescent mixture which con- 
ta ins  sodium bicarbonate, anhydrous monosodium dihydrogen phosphate 
o r  adipic acid. The acid reacts with sodium bicarbonate by the 
following equation (16) .  

R - COOH + NaHCO, > R - COONa + CO, + H,O 

A formulation of the outer core is a s  follow : 

DCCNa 2H,O ........................................ 1.0 mg 
Anhydrous monosodium dihydrogen phosphate ........ 32.0 mg 
Anhydrous disodium hydrogen phosphate ............ 50.0 mg 
Sodium bicarbonate..... .......................... 57.0 mg 
Tablettose ( R )  .................................. .30.0 mg 
Sodium benzoate...................... ............ 15.0 mg 

The dissolution time of tablet  with a hardness of 4 kg is about 5 
minutes. The effervescence is regular and provides a mixing of the 
solution. Anhydrous monosodium hydrogen phosphate is used as a 
buffer agent and a l so  a s  an acid agent i n  the effervescent system. 

PREFORMULATION OF THE I N N E R  CORE 

Since urea hydrogen peroxide can be used only wi th  single inactive 
ingredients such as Tablettose (R) Di-Pac ( R )  and sodium benzoate, 
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t he  phosphate buffer ,  as well as the  effervescent  mixture and t h e  
agent responsible f o r  osmolarity should be  included i n  the o u t e r  
effervescent core in  order  t o  minimize the  incompatibi l i t ies .  

T h e  composition t e s t ed  is described hereunder : 

Urea peroxide ............................. '1.5 mg 
Tablettose ................................7 0.5 mg 
Sodium benzoate.. ......................... .8.0 mg 

80.0 rng 

The tablets dissolve i n  10 ml of pu r i f i ed  water i n  less than 
10 minutes. The use of a coating agent is a way of solving the  
problem of incompatibi l i ty ,  and a l s o  of performing a delayed 
release sys t em (8) .  In order t o  p ro tec t  and de lay  the release of 
urea hydrogen peroxide, a pH 7 soluble  copolymer can be used (e.g. 
methylpoly-metacrylate copolymer EUDRAGIT L 100) ( 7 ) .  

Another way t o  p ro tec t  t h e  inner core is t o  perform a granula- 
t i o n  wi th  urea nydrogen peroxide Eudragit L o r  S, i n  order t o  pro- 
duce a water soluble  matrix depending on the pH value of  the disso- 
l u t i o n  medium. 
The urea peroxide granulated wi th  Eudragit L is mentioned below as 
"Percarbamide P 27". The tablets  obtained are dissolved in water 
a f t e r  20 minutes without mixing. 

The composition obtained is the following : 

Percarbamide P 27.. .............................. 2.5 rng 
Tablettose......................................50.0 mg 
Sodium benzoate..................................5 mg 

A double core tablet, according t o  the formulations given above has 
been prepared. These tablets have been tested on lenses .  After 10 
d a y s  of use ,  a dicalcium orthophosphate deposi t  appeared on the  
lenses ,  r e su l t i ng  from t h e  r eac t ion  between tears calcium and phos- 
phate buf fer .  In  order  t o  avoid t h i s  disadvantage, disodium edetate 
has been added t o  the  inner core composition. The use of  disodium 
ede ta t e  r e s u l t s  in  a loss  of about 13 % of a c t i v e  ingredient 
during 96 days of s torage of the urea hydrogen peroxide. In order 
t o  s t a b i l i z e  t h i s  a c t i v e  ingredient,  the coating with Eudragit L 
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T O  

T 1 week 

T 2 weeks 

T 1 month 

T 2 months 

T 3 months 

Table 6 : S t a b i l i t y  of sodium percarbonate a s  a powder. 
R.T. = room temperature. 

+ 4 o c  R.T. + 37°C +57 O C  

101 % 

109.4 % 103 % 98.8 I 30.6 % 

101 % 100 % 89 % 1 4  % 

101.6 % 103.5 % 93.6 % 

107 % 98.4 % 70.5 % 

102.3 % 100.0 % 65.2 % - 

- 
- 

100 seemed t o  be a good solution, but t h i s  composition was not 
s table  over a long storage time. 
Another precursor of hydrogen peroxide, sodium percarbonate shows a 
greater s t a b i l i y  in comparison t o  percarbamide (Table 6)). 

The following composition can be considered as a valuable example 
of an inner core candidate : 

Sodium percarbonate.. ............................. 0.85 mg 
Tablettose .......................................71. 15 mg 
Sodium benzoate.. ................................. 8.0 mg 

MANUFACTURING PROCESS 

The manufacturing process is as  follow : 

Preparation of inner core tab le t  : 
These t ab le t s  are  made by intimately mixing a f ine  powder of 

sodium percarbonate o r  urea hydrogen peroxide with compressible 
sugar o r  lactose and sodium benzoate. The mixture is pressed in to  a 
tab le t  on a rotary tabletting press. The tablet is then coated with 
a coating solution (Eudragit L 100 i n  isopmpanol). 
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Prepara t ion  of the o u t e r  tablet  : 

sodium benzoate and sodium bicarbonate  and then  a dry  g ranu la t ion  
is performea. A wet g ranu la t ion  is maae w i t h  t h e  o t h e r s  
ingredien ts .  

The sodium dich loro- i socyanura te  is added t o  a mixture  of 

Prepara t ion  of the  double core  tablet  : 

mixture obta ined  is p res sed  i n t o  a tablet on a r o t a r y  dcuble 
coa t ing  p res s .  

The wet and dry g ranu la t ions  are mixed toge the r ,  then the  

CONCLUSION 

The great number of  s t a b i l i t y  s t u d i e s  carried out  dur ing  the 
preformulat ion t e s t i n g  shows the  d i f f i c u l t y  of the problem to  be 
solved.  

has  been dependent upon pH, t ransparency f i n a l  s o l u t i o n ,  f r eez ing  
po in t  (o smola r i ty ) ,  ocu la r  safety. This  s tudy  has shown tha t  only  a 
small number of  i n a c t i v e  i n g r e d i e n t s  could be used,  and has  allowed 
the oalance o f  t h e  fo l lowing  systems : 

The choice  o f  t a b l e t t i n g  agen t s  and the i r  r e s p e c t i v e  a m u n t s ,  

- redox system ( a i s i n f e c t i n g  / n e u t r a l i z i n g ) ,  
- ac ido-bas ic  system (e f f e rvescence ) ,  
- delayed release system ( f i l m  coa ted  inner  c o r e ) .  
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