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ABSTRACT 

Aqueous solut ions o f  hydroxypropyl c e l l  u l  ose and hydroxypropyl methyl 

ce l lu lose were evaluated as pharmaceutical f i l m  coatings from completely 

water based systems. 

p las t i c i ze rs  f o r  the two polymers. 

in teract ions between the polymer solut ions ,and new color  concentrates pre- 

pared f o r  aqueous coating systems, based on v iscos i ty  measurements. The 

t h i r d  phase o f  the study was t o  coat tab lets  w i th  the various polymer aqueous 

solutions,in an a i r  suspension tower,and i n  a side-vented coating pan, 

(while establ ishing coating conditions f o r  each process). 

o f  the study was t o  evaluate the tab lets  coated by the various formulations. 

The f i r s t  phase o f  the study was t o  i d e n t i f y  su i tab le 

The second was t o  examine possible 

The f i n a l  phase 

INTRODUCTION 

The use of natural and synthetic polymers as coatings i n  the phamaceu- 

t i c a l  industry was o r i g i n a l l y  employed ( u t i l i z i n g  ce l lu lose acetate phthalate 

and shel lac) f o r  enter ic  coating purposes and as a sealing coat previous t o  
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694 BANKER ET AL. 

sugar coat ing.  

coa t inq  f o r  non-enteric, q a s t r i c  d isso lv ing ,  p r o t e c t i v e  coat ings.  

i n d u s t r i a l  app l i ca t i ons  o f  non-enter ic f i l m  coat ing  occurred l a t e  i n  1953 

w i t h  the  patented Abbott “Fi lmtab” t a b l e t  coat ings.  

e s t  i n  f i l m  coa t ing  as a new coat ing  process followed, n o t  o n l y  as q u i c k l y  

soluble,  p ro tec t i ve ,  o r  e n t e r i c  coat ings,  bu t  a l s o  as c o n t r o l l e d  re lease 

coat ings.  A major research e f f o r t  d i r e c t e d  toward t h e  improvement and under- 

standing o f  t he  process, and the  i d e n t i f i c a t i o n  o f  new f i l m  coat ing  ma te r ia l s  

fo l lowed dur ing  the  1960’s, w i t h  the  produc t ion  o f  several  hundred patents 

and many papers on the  subject ,  as nea r l y  every major drug company worked t o  

develop i t s  own system. 

market ing f i l m  coated t a b l e t s  as a replacement f o r  some i f  n o t  a l l  of t h e i r  

p rev ious ly  sugar coated dosaqe forms. 

so lvent  based f i l m  coat ing  i s  obvious when t h e  advantages o f  t h a t  process, 

as they ex i s ted  i n  t h e  1960’s, a re  considered. 

speed o f  oDerat ion (a few hours t o  complete the  opera t ion  compared t o  days 

f o r  sugar coat ing),  a rea t  economies o f  process, economies o f  space, t he  

process could be r e a d i l y  automated, anhydrous c a p a b i l i t y ,  t he  super io r  mech- 

an i ca l  p roper t i es  o f  t h e  coat ings  compared t o  sugar coat ing ,  t h e  minimal 

increase i n  t a b l e t  d i s i n t e g r a t i o n  t ime which was normal ly  seen f o r  r a p i d l y  

so lub le  f i l m s ,  the  minimal increase i n  t a b l e t  s ize,  product i d e n t i f i c a t i o n  

could be f a c i l i t a t e d ,  t he re  were no shape r e s t r i c t i o n s  i n  the  t a b l e t  being 

coated, var ious  drug d e l i v e r y  c a p a b i l i t i e s  were possible,  t he  coat ings were 

sa fe r  than sugar coat ings ( c h i l d r e n  d i d  n o t  r e a d i l y  mistake them f o r  candy), 

a s k i l l e d  a r t i s a n  was no t  requ i red  f o r  app l i ca t i on ,  and the  coa t ing  

organosols were no t  m ic rob ia l  media. 

F i lm  coat ing  was nex t  developed as a s u b s t i t u t e  fo r  sugar 

The f i r s t  

A r a p i d l y  growing i n t e r -  

Cur ren t l y  most major drug companies appear t o  be 

The reason f o r  t h i s  change-over t o  

This advantages included; 

The major drawbacks t h a t  were seen f o r  t he  f i l m  coa t ing  process a l l  

r e l a t e d  t o  the  use o f  t he  organic so lvents  ( w i t h  one except ion) .  

vantages seen f o r  so lvent  based f i l m  coa t ing  were; t h e  t a b l e t  requirements 

(a harder, a t t r i t i o n  r e s i s t a n t  and so l ven t  r e s i s t a n t  t a b l e t  subs t ra te  was 

needed), so lvent  f l a m n a b i l i t y  o r  exposion danger, so lvent  t o x i c i t i e s ,  h igh  

The disad- 
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AQUEOUS BASED FILM COATINGS 695 

so lvent  cos t  compared t o  water used i n  sugar coating, environmental regula- 

t i o n s  (EPA), worker p ro tec t i on  regu la t i ons  (OSHA), concern over so lvent  r e s i -  

dues i n  t h e  coated tab le ts ,  and the  h igh  cos t  o f  so lvent  recovery systems. 

I n  the  1970's the  disadvantages o f  f i l m  coat ing,  p a r t i c u l a r l y  those 

r e l a t e d  t o  so lvent  use, began t o  out-weigh the  advantages o f  the  process. 

EPA and OSHA requirements became inc reas ing l y  s t r ingent ,  

d r a s t i c a l l y  esculated. 

t u r n  t o  water as a coat ing  media. 

coa t ing  process, using perhaps a mod i f ied  sugar coat ing  which included a water 

so lub le  polymer t o  a l l ow  the  deoos i t ion  o f  a th inne r  sugar coating, and one 

w i t h  improved mechanical propert ies.  Other manufactures have focused t h e i r  

a t t e n t i o n  on water based f i l m  coatings. Th is  paper w i l l  discuss p roper t i es  

o f  some o f  these newer water based f i l m  systems conta in ing  co lo r  pigments. 

The cos t  o f  so lvents  

As a r e s u l t  pharaceut ical  manufacturdrs began t o  again 

Some manufacturers re tu rned t o  the  sugar 

EXPERIMENTAL 

Eva lua t ion  o f  the  I n t e r a c t i o n  o f  Water Soluble Polymers (Methocel E5, Methocel 

Methocel E15, Klucel  EF) w i t h  F i ve  Colorcon Pigment Dispersions. 

To examine the  i n t e r a c t i o n  of t he  water so lub le  polymers w i t h  the  var ious 

pigment dispersions, v i s c o s i t y  measurements were taken on the  samples over a 

per iod  o f  t h ree  weeks, using a Brook f ie ld  Viscosmeter, Model RVT. 

cen t ra t i ons  o f  the  polymers and pigments used i n  t h i s  study, a re  l i s t e d  i n  

Table 1 .  

Evaluat ion o f  t he  C o a t a b i l i t y  o f  Aqueous Pigmented Coating Dispersion i n  a 

6" Glatt-Wurster Tower 

The con- 

The coa tab i l  i t y  o f  an aqueous pigmented coat ing  dispersions was de ter -  

mined by examining the  a b i l i t y  t o  produce continuous, elegant f i l m  coat ing,  on 

the  placebo tab le ts ,  w i thout  employing unusual cond i t ions  or procedures. 

physical  p roper t ies  o f  t he  t a b l e t s  were determined by standard procedures. 

The hardness, f r i a b i l i t y  and d i s i n t e g r a t i o n  t ime of t he  coated t a b l e t s  were 

evaluated and compared t o  the  uncoated tab le ts .  

a 6" Wurster tower, was employed i n  the  i n i t i a l  c o a t a b i l i t y  study. 

The 

A i r  suspension coat ing,  us ing  

Shallow 
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696 BAXKF.R ET AL. 

concave and monogramned t o o l i n g  was used t o  prepare blank l ac tose  based t a b l e t s  

as the  t a b l e t  substrates.  A l l  Klucel  EF, Yethocel E5 and El5 so lu t i ons  were 

prepared 5y adding the  polymer t o  water a t  50-53' w i t h  s t i r r i n g ,  a l l ow ing  the  

polymer t o  hydrate 7-10 minutes, adding c o l d  water t o  volume, and s t i r r i n g  t o  

produce a un i fo rm so lu t i on .  

pigment concentrate and s t i r r e d  we l l .  

coa t ing  fo rmula t ions  prepared and evluated. 

t a b l e t  a i r  suspension coat ingwereas  fo l l ows :  

The polymer s o l u t i o n  was then s lowly  added t o  the  

Table 2 provides a sumnary o f  t he  

The cond i t ions  employed fo r  

500 g - coa t ing  s o l u t i o n  prepared and app l i ed  
2.1 Kg - o f  t a b l e t s  used for the  coa t ing  process 
600 - temperature o f  incoming a i r  maintained du r ing  coa t ing  process 
11-13 u n i  s h i n  - propor t ion ing  pump s e t t i n g  
2.2 Kp/cm$ - A i r  spray s e t t i n g  (except fo rmu la t i on  lt1,2,3. Those th ree  

36-40 minutes - t o t a l  coa t ing  t ime (except fo rmula t ions  #1,2,3) 
3-4 minutes - d ry ing  t ime a f t e r  t a b l e t s  a re  coated 

coat ings  were app l ied  a t  se t t i ngs  o f  2.0 Kp/cm2 

Table 1: Formulat icns Evaluated by V iscos i t y  Yeasurements f o r  I n t e r a c t i o n  

Between the  Water So lub le  Pclyners and t h e  Pigments. 

Klucel  EF 6% Methocel E5 6% 
PEG 4000 0.36% PEG 4000 0.36% 
PEG 6000 0.64% PEG 6000 0.642 
Colorcon P i  grricnt 1.0 % Colorcon Pigment 1.0 % 
Water 9.5. t o  100.0 % Water 9.5. t o  1@0.0 I 

lvlethocel El5 5% 

PEG 4000 0.36% 
PEG 6000 0.64% 

1.0 I Col orcon Pi gaen t 

Water q.s.  t o  100.3 x 

The Colorcon p ignents  used i n  t h i s  study were a i l  water based;formult!tcd 

systems o f  Co1orco.i In:., F o r t  Uashington, PA (See Table 2). 
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AQUEOUS BASED FILM COATINGS 697 

Table 2: Coating Formulations Applied i n  an Air Suspenston Tower 

% Plast ic izer  
Coat in% x PEG PEG 96 
Number Polymer Polymer 4000 6000 Pigmentb Pigment 

I* 

2* 

3* 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2’1 

22 

Methocel E5 

Klucel EF 

Methocel El5 

Methocel E5 

Kluce1 EF 

Methocel El5 

Klucel EF 

Klucel EF 

Klucel EF 

Klucel EF 

Klucel EF 

Klucel EF 

Klucel EF 

Klucel EF 

Methocel El5 

Methocel E-15 

Methocel E-15 

Methocel E-15 

Plethocel E-5 

Methocel E-5 

Methocel E-5 

Methocel E-5 

8.5 0.53 

6.5 0.40 

6.0 0.40 

8.5 0.53 

6.5 0.40 

6.0 0.40 

5.0 0.36 

5.0 0.36 

5.0 0.36 

5.0 0.36 

7.0 0.40 

7.5 0.40 

6.5 0.40 

6.5 0.40 

5.0 0.36 

5.0 0.36 

5.0 0.36 

5.0 0.36 

8.5 0.53 

8.5 0.53 

8.5 0.53 

8.5 5.53 

1.28 

1.00 

1 .00 

1.25 

1.00 

1 .00 

0.64 

0.64 

0.64 

0.64 

1-00 

1 .oo 
1-00 

1 .50 

0.64 

0.64 

0.641 

0.64 

1.28 

1.28 

1.28 

1.28 

Yellow 5 1.2 

Yellow 5 1 .2  

Yellow 5 1 .2  

Yellow 5 7 . 2  

Yeflow 5 1 . 2  

YelTow 5 1.2 

Yellow 1 3.4 

- 
Red 1 3.4 

Brown 1 3.4 

Yellow 1 3.4 

- 
Yellow 1 3.4 

- 
Yellow 1 3.4 

- - 
Red 1 3.4 

Brown 1 3.4 

Yellow 1 3.4 

- 
Red 1 3.4 

B m l  3.4 

a. Coating numbers marked with an aster isk were applied to engraved lactose 
blank tabfets  

b. The water based piqtnent concentrates e r e  a l l  products of Golorcon Inc., 
F t .  washington, PA; as  follows: 

Yellow 1 - l o t  53-17-3, Yellow 2 - l o t  53-17-5, Yellow 3 - l o t  53-17-7, 
Yellow 4 - l o t  53-17-8, Yellow 5 - l o t  54/50/99-4, Red 1 - l o t  K-1-1894, 
Brown f - l o t  K-1-9026-L 
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BANKER ET PA. 698 

The polymers used i n  t h i s  study were: 

KlucelR = Hydroxypropyl ce l lu lose (HPC) 

molecular weight EF = 60,000 Viscosity (2%) 8-10 cps 
(approximate) 

From: Hercules Incorporated, 910 Market Street, Wilmington, Delaware 19899 

MethocelR = Hydroxypropyl methyl ce l lu lose (HPMC) 

molecular weight E5 = N.A. Viscosity (2%) 4-6 cps 

I El5 = #.A. 13-18 CPS 

From: The Dow Chemical Company, Midland, Michigan 48640 

Evaluation o f  a Klucel EF and Colorcon Dispersion (#53-17-3) as an Aqueous 

F i l m  Coating Material i n  a 24" Accela-Cota Pan 

A 24" Accela-Cota was selected t o  evaluate the c o a t a b i l i t y  o f  a pigmented 

Kluce1.aqueous coating dispersion by a pan coating process. 

has been modified f o r  aqueous f i l m  coatinq by adding a three-heater u n i t  having 

a t o t a l  heating capacity o f  15,000 BTU i n  the a i r  i n l e t  o f  the un i t .  An a i r -  

less spray system was used during t h i s  i n i t i a l  study and Avicel blank tab lets  

were selected as the tab le t  substrate. 

This Accela-Cota 

The fo l lowing formula was chosen f o r  

t h i s  study. 

Klucel EF 325 g 

PEG 4000 20 9 

PEG 6000 50 9 

Color Pigment (#53-17-3) 485 g 

Water 9.5. 5,000 g 

6.5% 

0.4% 

1 .O% 

3.4% 

88.7% 

Coating Experiments: 

System was f i l l e d  w i th  coating so lut ion and charged w i th  a i r  pressure t o  70-80 

psi.  An a i r l e s s  spray ( sway  y n  nozzle size 0.031 in . )  was connected t o  the 

tank and the clamoing pressure f o r  exhaustinq the a i r  was set a t  56 ps i .  Ten 

Kg. o f  the blank Avicel tab lets  were introduced i n t o  the standard 24" Accela- 

Cota. Two o f  the specia l ly  designed heating un i t s  designed f o r  the 24" pan 

(*9,000 BTU t o t a l )  were used, and the temperature adjust ing knob was set a t  

180-220° F. Within approximately ten minutes o f  elapsed time, during which 

The pressurized tank o f  the Thomas Engineering Spray 
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AQUEOUS BASED FILM COATINGS 699 

t a b l e t s  were r o l l i n g ,  t he  t a b l e t  bed temperature reached 45-50' C. 

t ime the  coat ing  opera t ion  was begun. 

ma in ta in  a t a b l e t  temperature o f  30-40'. The pan stxed was kept a t  18-20 rpm. 

On completion of coat ing,  t h e  heat ina source was turned o f f ,  and the  t a b l e t s  

were allowed t o  run  f o r  an add i t i ona l  7-10 minutes f o r  dry ing, by a l low ing  

room a i r  t o  be drawn i n t o  the  apparatus dur ing  t h i s  post-coat ing time. The 

same coat ing  experiment was repeated, w i thout  co lo r  a d d i t i o n  i n  the  coat ing  

so lu t ion ,  f o r  comparison. 

Evau la t ion  of Klucel  EF, Methocel E5 and El5 w i t h  Colorcon Pigment Dispersions 

as Aqueous F i lm  Coatings and the  S t a b i l i t y  o f  the  Coated Tablets 

A t  t h a t  

The spray was d i rec ted  manually t o  

The th ree  above named polymers were app l ied  t o  the  placebo tab le ts ,  

unpigmented, and pigmented wi th th ree  d i f f e r e n t  Colorcon co lo r  dispersions, 

emDloying a 6" Glat t -Wurster tower and the  coat ing  procedure prev ious ly  des- 

cr ibed. The t a b l e t s  were evaluated f o r  hardness and d i s i n t e g r a t i o n  no t  on l y  

i n i t i a l l y  a f t e r  coating, bu t  a l so  a f t e r  3 months o f  stress-aging a t  both 40' and 

50'. 

mined by exposing t h e  t a b l e t s  t o  a h igh  water-vapor pressure cond i t ion .  

S t a b i l i t y  Eva lua t ion  o f  the  F i lm  Coated Tablets 

Moisture uptake o f  t he  coated t a b l e t s  and uncoated con t ro l s  were de ter -  

The hardness and d i s t i n t e g r a t i o n  t ime s t a b i l i t y  of the  f i l m  coated tab le ts ,  

w i t h  and w i thout  pigments, was car r ied-ou t  on samples s to red  a t  40 and 50' 

i n  c losed screw-cap brownglass containers, over a per iod  o f  th ree  months. 

c o l o r  and hardness* o f  t he  t a b l e t s  were p e r i o d i c a l l y  examined. 

g r a t i o n  t ime o f  t he  t a b l e t s  was measured a f t e r  th ree  months storage, by the  

USP X I X  method. 

The 

The d i s i n t e -  

The e f f e c t  o f  h igh  humidi ty on the  f i l m  coated t a b l e t s  was determined by 

exposing the  t a b l e t s  a t  30' (+ 0.5') and 81 .l% r e l a t i v e  humidity. 

purpose, two one-ounce square amber glass b o t t l e s  f i l l e d  w i t h  50 t a b l e t s  

were used. 

For t h i s  

One o f  these was t i g h t l y  c losed and the  o ther  one was l e f t  open. 

I 
Haberlein Hardness Tester 
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700 BANKER ET AL. 

The b o t t l e  which was t i g h t l y  c losed was used as a con t ro l .  

chamber consisted o f  an a i r  t i g h t  dess ica tor  i n  which the  tmperature was 

maintained a t  30 5 0.5'. 

so lu t i on  o f  a m n i u m s u l f a t e  was used. 

The environmental 

To ob ta in  an 81.1% r e l a t i v e  humidi ty,  a sa tura ted  

The f i l m  coated t a b l e t  samples were placed i n s i d e  the  dess ica tor  i n  t h e i r  

containers above the  sa tura ted  s a l t  so lu t i on .  

i ns ide  t h e  environmental chamber f o r  temperature con t ro l .  The amount of 

moisture uptake by t h e  t a b l e t  a t  any q iven t ime was obtained from t h e  increase 

i n  average weight o f  t h e  tab le ts .  

The dess ica tor  was then placed 

RESULTS 

Evaluat ion o f  t he  I n t e r a c t i o n  o f  Water Soluble Polymers (Methocel E5, 

Methocel E15, Klucel  EF) w i t h  F ive  Colorcon Pigment Dispersions 

The r e s u l t s  showed t h a t  t he  v i s c o s i t y  o f  each s o l u t i o n  d i d  no t  change over 

the  pe r iod  s tud ied  (F igure  l a - l e ) .  I t  was concluded t h a t  none o f  t he  f i v e  

pigments i n te rac ted  appreciably w i t h  any o f  the  polymers. 

Eva lua t ion  o f  the  C o a t a b i l i t y  o f  Aqueous Pigmented Coating Dispersions i n  

a 6" Glat t -Wurster Tower 

The coat ing  r e s u l t s  f o r  t he  pigment d ispers ions  i n  so lu t i ons  o f  t h e  th ree  po ly -  

mers o r  f o r  t he  polymer so lu t i ons  alone, app l i ed  i n  the Wurster tower, were 

exce l l en t .  The f i l m  coated t a b l e t s  had a smooth, shiny, and elegant surface. 

The weight va r ia t i on ,  thickness, hardness and d i s i n t e g r a t i o n  t ime o f  i d e n t i -  

c a l l y  pigmented coated t a b l e t s  of the th ree  polymers, versus uncoated con t ro l  

tab le ts ,  are presented i n  Table 3.  

appreciable f r i a b i l i t y .  

somewhat s o f t e r  than the  Methocel formulat ions,  probably r e f l e c t i n g  the  more 

f l e x i b l e  K luce l  f i l m .  There was some t rend  t o  i n d i c a t e  t h a t  the  Methocel E l5  

polymer increased t a b l e t  d i s i n t e g r a t i o n  times wh i l e  the o the r  two polymers 

produced no such increase or a minimal increase. 

€va lua t ion  of Klucel  EF and Colorcon D ispers ion  (Yellow 1) as an Aqueous 

F i lm  Coat ing Ma te r ia l  i n  a 24" Accela-Cota Pan 

The m u n t  of coa t i ng  s o l u t i o n  requ i red  f o r  10 Kg o f  b lank t a b l e t s  was 

None of the  coated t a b l e t s  demonstrated 

The Klucel  coated t a b l e t s  ( fo rmula t ions  2 and 5) were 
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708 BANKER ET AL. 

Table 4 a .  Hardness o f  f i l m  c o a t e d  t a b l e t s  s t o r e d  a t  4OoC ( U n i t :  s c )  

Coating, 
tiumber 

Uncoated 

7 

8 

9 

10 

11 

1 2  

13 

14 

1 5  

16 

17 

18 

19 

20 

21  

22 

'olymer 
'' 

---  
. lucel  EF 

5% 

. lucel  EF 
7% 

:1ucel EF 
6.5% 

lethocel  El5 
5% 

lethocel  E5 
8 . 5 %  

Pigment 
# 

-_-  

Yellow 1 

--- 

Red 1 

arown 1 

Yellow 1 

--- 

Yellow 1 

--- 

Yellow 1 

- - -  

Red 1 

Brown 1 

Yellow 1 

- - -  

Red 1 

Brown 1 

0 

14.48 f 2.92 

1 4 . 5 3  f 1.54 

1 3 . 2 3  f 1 .82  

15 .74  f 1.73  

1 5 . 8 3  ? 2.40 

18 .30  f 1.91 

15 .35  f 2.37 

17.64 f 2.09 

14.01 f 1.87 

20.28 f 2.13 

19.94 f 1.85  

21 .fi5 f 1.44 

21.93 2 1 . 7 3  

21.64 f 2.72 

20.83 ? 1.51 

21.45 f 2.40 

22.10 f 2.23 

T i  me 
2 

13 .24  f 1.37 

13.81 ? 1 . 9 7  

12.41 2 1.62  

15.58 f 2.16 

14.29 ? 2 . 5 3  

17 .75  f 1 . 8 7  

14.31 ? 1 . 7 0  

16 .85  f 2.28 

13.48 2 1 . 4 5  

19.01 f 3.65 

19.80 f 1.76  

21.35 f 2.40 

21.86 f 1 . 9 8  

21.77 f 1.66  

20.89 f 1.91 

21.57 f 1.92  

21.16 ? 2.35 

3Y 1 
5 

13.52 f 1 . 6 5  

14.60 ? 1.69 

12.74 f 1 . 5 0  

15 .53  ? 2.07 

15 .49  f 2.05 

18 .19  f 1 . 9 9  

15.49 ? 2.11 

18.17 i 1.74  

13.92 ? 1 . 8 8  

19.78 f 1 . 9 3  

20.41 f 2.31 

21.17 f 2.32 

20.96 f 2 .53  

21.46 2 2.10 

20.39 f 2.10 

20.87 f 2.24 

21.94 i 1.98 

a .  See Table  2 for  c o a t i n g  composi t ions .  
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AQUEOUS BASED FILM COATINGS 

1 

709 

--- 12 

13.76 f 1.65 

13.94 f 1.79 

12.80 f 1.47 

14.99 f 2.18 

15.09 f 1.65. 

19.14 f 2.14 

15.28 f 2.21 

14.11 f 2.10 

13.54 f 1.66 

20.38 f 1.86 

19.94 f 2.05 

21.R7 f 2.49 

21.54 f 2.30 

21.64 f 1.80 

20.48 f 1.35 

22.43 f 2.10 

20.55 f 1.32 

23 

13.31 f 1.72 

14.82 f 1.72 

12.95 f 1.60 

15.15 % 1.66 

14.75 f 2.58 

18.85 f 1.60 

14.76 f 2.03 

18.81 f 2.88 

13.69 f 1.31 

19.73 f 1.48 

21.40 f 1.77 

21.94 f 2.19 

20.96 f 2.00 

20.65 f 1.23 

20.95 f 2.47 

22.09 f 1.74 

21.89 t 2.57 

J 

40 

13.54 f 1.83 

13.19 f 1.72 

13.95 f 1.53 

13.49 f 2.19 

15.41 f 2.81 

17.25 f 2.36 

13.75 f 1.55 

17.66 f 1.62 

13.10 f 1.40 

19.44 f 1.81 

20.58 f 2.16 

20.00 f 1.80 

20.69 f 1.77 

19.23 f 1.79 

18.92 f 3.75 

19.81 f 2.48 

19.52 f 2.01 

52 

13.63 f 2.10 

13.01 f 2.00 

11.99 f 2.10 

14.00 f 1.95 

14.93 f 1.96 

18.01 f 1.25 

13.63 f 1.62 

16.95 f 2.50 

13.32 i 1.29 

19.59 f 1.63 

20.12 f 3.10 

20.95 f 2.5d 

21.63 f 2.08 

19.75 f 1.89 

19.05 f 2.19 

21.02 f 2.31 

20.52 f 1.63 

90 

14.22 f 1.29 

12.95 f 2.12 

12.15 f 1.59 

14.08 f 3.09 

15.09 f 2.31 

17.52 f 3.27 

13.34 f 1.09 

16.71 f 2.30 

13.49 f 1.35 

19.42 f 1.99 

20.43 f 2.54 

20.03 f 1.88 

22.10 f 1.98 

20.30 f 1.29 

19.69 f 1.98 

20.65 f 2.00 

21.25 f 1.93 
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approximately 3.6 Kq. 

appeared smooth and uniform. ProPerties o f  the coated and uncoated tab lets  

are sumnarized i n  Table 4. When the tab lets  of Table 4 are colnoared t o  the 

Klucel coated tab lets  of Table 3,  there i s  an ind icat ion tha t  pan coating 

tended t o  increase d is in tegrat ion times i n  comoarison t o  the uncoated blanks, 

while a i r  suspension coating d i d  not. 

Evaluation o f  Klucel EF, Methocel EF and E l 5  w i th  Colorcon Pigment Dispersions 

as Aqueous F i l m  Coatings and the S t a b i l i t y  o f  the Coated Tablets 

The hardness of the coated tab lets  and uncoated controls on storage a t  40' 

over 90 days o r  a t  50' over 90 days are shown i n  Table 4a and 4b respectively. 

Although the Klucel coated tab lets  were i n i t i a l l y  somewhat so f te r  than 

the Methocel coated tablets, there was no consistent change i n  hardness observed 

w i th  any coating a t  e j t h e r  temperature over the 90 day period. 

change i n  co lor  i n tens i t y  was seen a t  e i t he r  temperature over the 90 day 

period w i th  any of the coatings in  Table 4. 

The coated tablets, including the tab le t  edges, 

Likewise, no 

The d is in tegrat ion times o f  the coated tab lets  and uncoated controls, 

i n i t i a l l y  and a f t e r  three mn ths  storaqe a t  40' and 50°, are shown i n  Table 5. 

I n  general there was l i t t l e  change <n d is in tegrat ion t l m e  f o r  any sample a t  

40'. 

tab le ts  had increased. The unpigmented coated tab lets  d td  not  undergo an 

increase i n  d is in tegrat ion time on high temperature exposure. 

A t  50' the d is in tegrat ian tine o f  5 out o f  6 Wethocel pigmented coated 

The amount o f  moisture uptake by the tab lets  i s  shwn in Table 6. It 

i s  cJear tha t  the f i lms  containing pigments have a tendency t o  lower the 

nois ture uptake, as compared t o  the coated tab lets  containing no pigment. The 

pigment formulations c l e a r l y  have s o w  benef i t  i n  reducing moisture uptake 

i n  these aqueous baszd f i l m  coated tablets. 

SUmARY 

Hydroxpropyl ce l lu lose and hydroxypropyl methyl ce l lu lose have been 

evaluated as p las t i c i zed  f i l m  coatings appl 5ed from a t o t a l l y  aqueous 

systern. Elegant coatings o f  both polymers were obtained, employing e i the r  
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c l e a r  o f  pigmented polymer aqueous so lu t ions ,  and u t i l i z i n g  e i t h e r  pan or 

(Accela Coata)or a i r  suspension coat ing  methods. 

p roper t ies  o f  the  coated t a b l e t s  a re  described. 

genera l l y  had sho r te r  d i s i n t e g r a t i o n  t imes than pigmented coated tab le ts ,  

and were much less  prone t o  undergo d i s i n t e q r a t i o n  t ime increases a t  40' o r  

50' storage for th ree  months, compared t o  the  pigmented coat ings.  

propyl  c e l l u l o s e  (K luce l  EF) coat ing  compositions a re  descr ibed which are  

a t  l e a s t  equal t o  hydroxyprooyl methyl c e l l u l o s e  coat ings when app l i ed  from 

t o t a l l y  aqueous systems. 

Coating cond i t ions  and 

Unpigmented coat ings  

Hydroxyl- 
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