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To protec t  medicinal  substances f rom the action of unfavorable external  factors ,  to dec rease  the i r  
i r r i t an t  action when taken, and to achieve the d i rec ted  resorp t ion  of the drug in the organism,  solid fo rms  
of medicinal  substances ( tablets ,  granules) a re  covered  with special  coatings. F o r  this  purpose d ragee -  
making pans a re  usual ly used, but, in spite of a whole s e r i e s  of improvements  [1, 2], these  a re  ex t r eme ly  
imper fec t  and have a low produc t iv i tybecause  of the poor  indices of heat and mass  exchange and, conse-  
quently, of mois tu re  el imination f rom unit volume of the apparatus.  A bas ica l ly  new solution for  the in-  
tensif icat ion of the p rocess  of covering solid fo rms  with f i lm-l ike  coatings was int rodueed by Wurs te r ,  who 
used a fluidized bed for  this purpose [3]. Because of the high coefficient  of effect ive t h e r m a l  conductivity 
and heat t r a n s f e r  f rom the fluidizing agent to the solid forms being coated, the duration of the p ro ce s s  is  
shor tened 5- to 6-fold as compared  with d ragee- fo rmat ion  in pans. The f luidized-bed appara tuses  also 
have a number  of other  advantages in the per fo rmance  of p r o c e s s e s  of heat and mass  exchange [4-7]. 

A model  of a pi lot-plant  apparatus for  providing tablets  with a f i lm-l ike  coating in a fluidized bed 
has been designed and manufactured  in the Special Planning and Design Bureau of the Medicinal Industry 
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Fig. 1. Sketch of the apparatus for  depositing p r o -  
tec t ive  coatings on tablets  in a fluidized bed. 1) Fan 
(WD-5) ;  2) e l ec t r i c  hea te r  (10 kW); 3) apparatus;  
4) nozzle; 5) charg ingaper ture ;  6) diseharge of tab-  
lets; 7) mete r ing  pump; 8) eornpressor  (UK-40-2); 
9) tank with a solution of the polymer .  10) r e o e i -  
v e t .  11) control  eonsole; 12) pneumometr ic  tube; 
13) m i c r o m a n o m e t e r  (MMN-200); 14) illumination; 
15) draught head m e t e r  (TDZh). 
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and it has  been  set  up and t r ia l s  have been  s u c c e s s f u l l y  p e r -  
formed  in the Leningrad S c i e n t i f i c - R e s e a r c h  Institute of  Anti -  
b io t ics .  The working chamber  of the apparatus was  calculated 
for a load of 2 kg of  tablets  ( see  Fig.  1). 

In v i ew  of  the def ic ienc ies  of the method of  applying po ly-  
m e r i c  coat ings  by m e a n s  of  organic  so lvents ,  we have attempted 
to develop the technology of  deposit ing such coat ings  on tablets  
f rom aqueous solut ions .  The condit ions for deposit ing the poly-  
m e r i c  coat ings  were  developed in cy l indrical  apparatuses  with 
d iameters  (Da) of  0.082 and 0.150 m on samples  of  double -con-  
vex  tablets  with d iameters  of 5, 7, 9 and 12 m m  (tablets of  
aspirin,  methionine,  apress in ,  sodium p-aminosa l icy late ,  ny -  
statin, the sodium salt  of  nystatin,  and s treptomycin .  The con-  
centrat ions  of the aqueous solut ions  of  po lymers  used  (water-  
soluble ce l lu lose  e thers ,  s h e l l a c ) w e r e  var ied  from 2 to  10% ac -  
cording to the m o l e c u l a r  weight of  the po lymer .  

As  the spraying device  we used a penumatic  n o z z l e  with 
internal  mixing.  The degree  of  d i spers ion  was  control led  by 
changing the rat io  of  feeds  of  solution (by a meter ing  pump) 
and a ir  pass ing  into the sprayer .  In the exper iments ,  the 
height of  the nonfluidized bed,of  tablets  (H), the rate  of  f i l -  
trat ion of the air, the consumption of the po lymer  solution,  
and the temperature  of the bed were  varied.  S imultaneously ,  
the inf luence of var ious  p a r a m e t e r s  on the k inet ics  of the p r o -  
c e s s  and on the quality of  the f i lm coat ings  was invest igated.  
The p r o c e s s  was  studied in apparatuses  made  in two modi f i -  
cations:  a) with a cy l indrica l  working chamber  (D a = 0.150 m) 
and b) with a conical  working chamber  (d iameter  of  the dif-  
fuser  0.075 m, apical angle of  the cone 30~ On using the 
conica l  working chamber  (fountaining conditions) it was  found 
that this  variant  of  the apparatus led to a high percentage  of 
re ject  mater ia l  (broken tablets ,  abras ion) .  Subsequently,  
therefore ,  all  the work was  per formed  in the apparatus with 
a cy l indrical  working chamber .  The hydrodynamic  condit ions 
of the p r o c e s s  were  developed with var ious  gas-dis tr ibut ing  
grids,  which cons i s ted  of  perforated plates  2 m m  thick.  To 
d e c r e a s e  the abras ion of  the tablets  in the coating p r o c e s s ,  
the whole of the internal  part of  the working chamber  and the 
grid was  l ined with f luorinated plast ic .  The n o z z l e  was  ar -  
ranged ver t i ca l ly  in the center  of the grid at a height c o r -  
responding to (0.3-1.0) H. When the n o z z l e  was  arranged at 
an angle of 30 ~ to the hor izonta l  plane, nonuniform sprinkling 
of the surface  of the tablets  and the s t icking of the solution 
of the po lymer  to the wal l s  of the apparatus took place .  

The t e s t s  per formed  showed the opt imum height of  the 
nonfluidized bed of  tablets  [(0.6-0.85) D a] at which "plug 
formation" and pulsat ions  in the bed were  excluded.  A ve loc  ~ 
ity of  the f luidizing agent (heat carr ier)  two to  three  t i m e s  
greater  than the cr i t ica l  ve loc i ty  of  f luidization ("fluidization 
number") ensured  the thorough mixing of the tablets .  For  
britt le  and readi ly -abraded  tablets  the initial  s tage of creat ing 
the f i lml ike  coat ings  must  be per formed  at f luidization n u m -  
bers  of  1 .1-1 .5 .  The rate of  sprinkling the layer  was  0 .6-1.2  
kg/h,  which corresponded  to a m o i s t u r e  load on the grid of 
34-88 k g / m  2 .h .  The t emperature  of  the air  under the grid 
was  50-75~ and that in the bed was  40-65~ re spec t ive ly .  



In those cases where the tablets contained readily water-soluble or hygroscopic medicinal substances 
(salicylates, antibiotics, vitamins), a hydrophobic layer  was f irs t  created on the tablets before the deposi- 
tion of the coatings by spraying them with aqueous solutions. For this purpose various waxy-fatty mater ials  
(plant waxes, beeswax) preventing the contact of moisture with the preparation were used. The hydrophobic 
layer  also prevented the destruction of the surface of the tablets, decreased the permeabili ty of the water-  
soluble coatings, and improved the external appearance of the coating. During the investigations, tablets 
were obtained with decorative coatings of hydroxypropylmethylcellulose, methyleellulose, the sodium salt 
of carboxymethylcellulose, and also with enteric-soluble coatings from aqueous solutions of the ammonium 
salt of aeetylphthalylcellulose and shellac. The fact that the tablets complied with the requirements of GF 
X [State Pharmacopoeia of the USSR, Xth Edition] was confirmed on a PRT-2 instrument for determining 
the disintegrabflity of tablets, in artificial gastric juice and in artificial intestinal juice. In the case of the 
enteric-soluble coatings, the tablets did not disintegrate in the synthetic gastric juice for more than 2 h 
and disintegrated in the synthetic intestinal juice in less than 30 rain. Because of some penetration of the 
polymeric films their thickness was determined from the physic.chemical  propert ies  of the substance of 
the tablets and of the polymer used for the coatings (see Table 1). 

The good reproducibility of the parameters  of the process on passing from the apparatus with D a = 
0.082 m [8, 9] to the model of a pilot plant (D a = 0.150 m) must be noted. The average t ime of an operation 
was 2 h. 
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