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EVALUATION OF HYDROXYPROPYL CELLULOSE AND HYDROXYPROPYL
METHYL CELLULOSE AS AQUEOUS BASED FILM COATINGS

Gilbert Banker, Garnet Peck, Steve Jan*, Pichai Pirakitikulr**, and Deeni
Taylor, Industrial and Physical Pharmacy Department, School of Pharmacy and

Pharmaceutical Sciences, West Lafayette, Indiana 47907

ABSTRACT

Aqueous solutions of hydroxypropyl cellulose and hydroxypropyl methyl
cellulose were evaluated as pharmaceutical film coatings from completely
water based systems. The first phase of the study was to idéntify suitable
plasticizers for the two polymers. The second was to examine possible
interactions between the polymer solutions,and new color contentrates pre-
pared for aqueous coating systems, based on viscosity measurements. The
third phase of the study was to coat tablets with the various polymer aqueous
solutions,in an air suspension tower,and in a side-vented coating pan,
(while establishing coating conditions for each process). The final phase

of the study was to evaluate the tablets coated by the various formulations.
INTRODUCTION

The use of natural and synthetic polymers as coatings in the pharmaceu-
tical industry was originally employed {utilizing cellulose acetate phthalate

and shellac) for enteric coating purposes and as a sealing coat previous to
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694 BANKER ET AL.
sugar coating. Film coating was next developed as a substitute for sugar
coating for non-enteric, gastric dissolving, protective coatings. The first
industrial applications of non-enteric film coating occurred late in 1953
with the patented Abbott “Filmtab" tablet coatings. A rapidly growing inter-
est in film coating as a new coating process followed, not only as gquickly
soluble, protective, or enteric coatings, but also as controlled release
coatings. A major research effort directed toward the improvement and under-
standing of the process, and the identification of new film coating materials
followed during the 1960's, with the production of several hundred patents
and many papers on the subject, as nearly every major drug company worked to
develop its own system. Currently most major drug companies appear to be
marketing film coated tablets as a replacement for some if not all of their
previously sugar coated dosage forms. The reason for this change-over to
solvent based film coating is obvious when the advantages of that process,
as they existed in the 1960's, are considered. This advantages included;
speed of operation (a few hours to complete the operation compared to days
for sugar -coating), great economies of process, economies of space, the
process could be readily automated, anhydrous capability, the superior mech-
anical properties of the coatings compared to sugar coating, the minimal
increase in tablet disintegration time which was normally seen for rapidly
soluble films, the minimal increase in tablet size, product identification
could be facilitated, there were no shape restrictions in the tablet being
coated, various drug delivery capabilities were possible, the coatings were
safer than sugar coatings (children did not readily mistake them for candy),
a skilled artisan was not required for application, and the coating
organosols were not microbial media.

The major drawbacks that were seen for the film coating process all
related to the use of the organic solvents {with one exception). The disad-
vantages seen for solvent based film coating were; the tablet requirements
(a harder, attrition resistant and solvent resistant tablet substrate was

needed), solvent flammability or exposion danger, solvent toxicities, high
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solvent cost compared to water used in sugar coating, environmental regula-
tions (EPA), worker protection regulations (OSHA), concern over solvent resi-
dues in the coated tablets, and the high cost of solvent recovery systems.
In the 1970's the disadvantages of film coating, particularly those

related to solvent use, began to out-weigh the advantages of the process.

EPA and OSHA requirements became increasingly stringent. The cost of solvents
drastically esculated. As a result pharaceutical manufacturers began to again
turn to water as a coating media. Some manufacturers returned to the sugar
coating process, using perhaps a modified sugar coating which included a water
soluble polymer to allow the deposition of a thinner sugar coating, and one
with improved mechanical properties. Other manufactures have focused their
attention on water based film coatings. This paper will discuss properties

of some of these newer water based film systems containing color pigments.
EXPERIMENTAL

Evaluation of the Interaction of Water Soluble Polymers (Methocel E5, Methocel

Methocel E15, Klucel EF) with Five Colorcon Pigment Dispersions.

To examine the interaction of the water soluble polymers with the various
pigment dispersions, viscosity measurements were taken on the samples over a
period of three weeks, using a Brookfield Viscosmeter, Model RVT. The con-
centrations of the polymers and pigments used in this study, are listed in
Table 1.

Evaluation of the Coatability of Aqueous Pigmented Coating Dispersion in a

6" Glatt-Wurster Tower

The coatability of an aqueous pigmented coating dispersions was deter-
mined by examining the ability to produce continuous, elegant film coating, on
the placebo tablets, without employing unusual conditions or procedures. The
physical properties of the tablets were determined by standard procedures.

The hardness, friability and disintegration time of the coated tablets were
evaluated and compared to the uncoated tablets. Air suspension coating, using

a 6" Wurster tower, was employed in the initial coatability study. Shallow
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concave and monogrammed tooling was used to prepare blank Tactose based tablets
as the tablet substrates. A1l Klucel EF, Methocel E£5 and E15 solutions were
prepared by adding the polymer to water at 50-53% with stirring, aliowing the
polymer to hydrate 7-10 minutes, adding cold water to volume, and stirring to
produce a uniform solution. The polymer solution was then slowly added to the
pigment concentrate and stirred well. Table 2 provides a summary of the
coating formulations prepared and eviuated. The conditions employed for
tablet air suspension coatingwere as follows:

500 g - coating solution prepared and applied

2.1 Kg - of tablets used for the coating process

600 - temperature of incoming air maintained during coating process

11-13 uni%s/min - proportioning pump setting

2.2 Kp/cm® - Air spray setting (except formulation #1,2,3. Those three

coatings were applied at settings of 2.0 Kp/cm2

36-40 minutes - total coating time (except formulations #1,2,3)
3-4 minutes - drying time after tablets are coated

Table 1: Formulations Evaluated by Viscosity Measurements for Interaction

Between the Water Soluble Pclymers and the Pigments.

Klucel EF 6% Methocel E5 6%
PEG 4000 0.36% PEG 4000 0.36%
PEG 6000 0.64% PEG 6000 0.64%
Colorcon Pigment 1.0 % Colorcon Pigment 1.0 %
Water gq.s. to 100.0 % Water g.s. to 100.0 %
Methocel E15 5%
PEG 4000 0.36%
PEG 6000 0.64%
Colorcon Pigment 1.0 %
Water g.s. to 100.0 %

The Colorcon pigments used in this study were all water based/formulated
systems of Colorcon Inc., Fort Washington, PA  (See Table 2).
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Table 2: Coating Formulations Applied in an Air Suspension Tower

% Plasticizer

Coating ] PEG PEG . b R

Number Polymer Polymer 4000 6000 Pigment Pigment
1* Methocel E5 8.5 0.53 1.28 Yellow 5 1.2
2* Klucel EF 6.5 0.40 1.00 Yellow 5 1.2
3* Methocel E15 6.0 0.40 1.00  Yellow § 1.2
4 Methocel E5 8.5 0.53 1.25 Yellow 5 1.2
5 Klucel EF 6.5 0.40 1.00 Yellow 5 1.2
6 Methocel E15 6.0 0.40 1.00  Yellow & 1.2
7 Klucel EF 5.0 0.36 0.64 Yellow 1 3.4
8 Klucel EF 5.0 0.36 0.64 - -
9 Klucel EF 5.0 0.36 0.64  Red 1 3.4
16 Klucel EF 5.0 0.36 0.64 Brown 1 3.4
11 Kiucel EF 7.0 0.40 1.00  Yellow 1 3.4
12 Klucel EF 7.0 0.40 1.00 - -
13 Klucel EF 6.5 0.40 1.60 Yellow 1 3.4
14 Klucel EF 6.5 0.40 1.00 - -
15 Methocel E15 5.0 0.36 0.64  Yellow 1 3.4
16 Methocel E-15 5.0 0.36 0.64 - -
17 Methocel E-15 5.0 0.36 0.641 Red 1 3.4
18 Methocel E-15 5.9 0.36 0.64  Brown 1 3.4
19 Methacel E-5 8.5 0.53 1.28 Yellow 1 3.4
20 Methocel E-5 8.5 0.53 1.28 - -
21 Methocel E-5 8.5 0.53 1.28 Red 1t 3.4
22 Methocel E-5 8.5 0.53 1.28  Brownl 3.4

a. Coating numbers marked with an asterisk were applied to engraved lactose

blank tablets

b. The water based pigment concentrates were all products of Colorcon Inc.,

Ft. Washington, PA, as follows:

Yellow } - lot 53-17-3, Yellow 2 - lot 53-17-5, Yellow 3 - lot 83-17-7,
Yellow 4 - lot 53-17-8, Yellow 5 - Tot 54/50/99-4, Red 1 - lot K-1-1894,

Brown 1 - lot K-1-9026-L
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The polymers used in this study were:
K]ucelR = Hydroxypropyl cellulose {HPC)
molecular weight EF = 60,000

{approximate)
From: Hercules Incorporated, 910 Market Street, Wilmington, Delaware 19899

Viscosity (2%) 8-10 cps

MethocelR = Hydroxypropyl methyl celiulose (HPMC)
molecular weight E5 = N.A. Viscosity (2%4) 4-6 cps
El15 = N.A. " 13-18 cps
From: The Dow Chemical Company, Midland, Michigan 48640

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

Film Coating Material in a 24" Accela-Cota Pan

A 24" Accela-Cota was selected to evaluate the coatability of a pigmented
Klucel .aqueous coating dispersion by a pan coating process. This Accela-Cota
has been modified for aqueous film coating by adding a three-heater unit having
a total heating capacity of 15,000 BTU in the air inlet of the unit. An air-
less spray system was used during this initial study and Avicel blank tablets

were selected as the tablet substrate. The following formula was chosen for

this study.
Klucel EF 325 g 6.5%
PEG 4000 20 ¢ 0.4%
PEG 6000 50 g 1.0%
Color Pigment (#53-17-3) 485 g 3.4%
Water q.s. 5,000 g 88.7%

Coating Experiments: The pressurized tank of the Thomas Engineering Spray

System was filled with coating solution and charged with air pressure to 70-80
psi. An airless spray {spray gun nozzle size 0.031 in.) was connected to the
tank and the clamping pressure for exhausting the air was set at 56 psi. Ten
Kg. of the blank Avicel tablets were introduced into the standard 24" Accela-
Cota. Two of the specially designed heating units designed for the 24" pan
(~9,000 BTU total) were used, and the temperature adjusting knob was set at

180-220° F. Within approximately ten minutes of elapsed time, during which
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tablets were rolling, the tablet bed temperature reached 45-50° C. At that
time the coating operation was begun. The spray was directed manually to
maintain a tablet temperature of 30-40%. The pan speed was kept at 18-20 rpm.
On completion of coating, the heatina source was turned off, and the tablets
were allowed to run for an additional 7-10 minutes for drying, by allowing
room air to be drawn into the apparatus during this post-coating time. The
same coating experiment was repeated, without color addition in the coating
solution, for comparison.

Evaulation of Klucel EF, Methocel Eb and E15 with Colorcon Pigment Dispersions

as Aqueous Fiim Coatings and the Stability of the Coated Tablets

The three above named polymers were applied to the placebo tablets,
unpigmented, and pigmented with three different Colorcon color dispersions,
employing a 6" Glatt-Wurster tower and the coating procedure previously des-
cribed. The tablets were evaluated for hardness and disintegration not only
initially after coating, But also after 3 months of stress-aging at both 20° and

500,

Moisture uptake of the coated tablets and uncoated controls were deter-
mined by exposing the tablets to a high water-vapor pressure condition.

Stability Evaluation of the Film Coated Tablets

The hardness and distintegration time stability of the film coated tablets,
with and without pigments, was carried-out on samples stored at 40 and 50°
in closed screw-cap brownglass containers, over a period of three months. The
color and hardness* of the tablets were periodically examined. The disinte-
gration time of the tablets was measured after three months storage, by the
USP XIX method.

The effect of high humidity on the film coated tablets was determined by
exposing the tablets at 30° (1.0.50) and 81.1% relative humidity. For this
purpose, two one-ounce square amber glass bottles filled with 50 tablets

were used. One of these was tightly closed and the other one was left open.

+ .
Haberlein Hardness Tester
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The bottle which was tightly closed was used as a control. The environmental
chamber consisted of an air tight dessicator in which the tmperature was
maintained at 30 + 0.5°. To obtain an 81.1% relative humidity, a saturated
solution of ammonium sulfate was used.

The film coated tablet samples were placed inside the dessicator in their
containers above the saturated salt solution. The dessicator was then placed
inside the environmental chamber for temperature control. The amount of
moisture uptake by the tablet at any given time was obtained from the increase
in average weight of the tablets.

RESULTS

Evaluation of the Interaction of Water Soluble Polymers {Methocel E5,

Methocel E15, Klucel EF) with Five Colorcon Pigment Dispersions

The results showed that the viscosity of each solution did not change over
the period studied (Figure Ta-le). It was concluded that none of the five
pigments interacted appreciably with any of the polymers.

Evaluation of the Coatability of Aqueous Pigmented Coating Dispersions in

a 6" Glatt-Wurster Tower

The coating results for the pigment dispersions in solutions of the three poly-
mers or for the polymer solutions alone, applied in the Wurster tower, were
excellent. The film coated tablets had a smooth, shiny, and elegant surface.
The weight variation, thickness, hardness and disintegration time of identi-
cally pigmented coated tablets of the three polymers, versus uncoated control
tablets, are presented in Table 3. None of the coated tablets demonstrated
appreciable friability. The Klucel coated tablets {formulations 2 and 5) were
somewhat softer than the Methocel formulations, probably reflecting the more
flexible Klucel film. There was some trend to indicate that the Methocel E15
polymer increased tablet disintegration times while the other two polymers

produced no such increase or a minimal increase.

Evaluation of Klucel EF and Colorcon Dispersion {Yeilow 1) as an Agqueous

Film Coating Material in a 24" Accela-Cota Pan

The amount of coating solution required for 10 Kg of blank tablets was

RIGHTS

i,



701

AQUEOUS BASED FILM COATINGS

(g3 12°0U39W ¥ 43 |2ON)H & ‘13 LID0YIBH & )

saowAiod 9{gn(0S A33BM YILM (£-/|-EGH) UOLIB|NWIOS juawbid JO uoljdeddIUI "B “b1J

(sAep) awty

oz T S NS
iz

4iv

49

mw

- P — smamn'as i prmmmmermere st P et e e B O
42

* " 4 ys 4— ¢ — b pL
a1

48t

O— e —0 el O —0Y 02
422

*Ajuo asn [euos.sed 104

0T X (sdo) A3TsoosTA

ZT/0Z/T0 Uo 1Uel|fe N 0LBq|Y ed9101|q1g AQ WOD'9./e0y}[esyewliojul wolj papeojumoq AJewreud felisnpu| pue juswdoprag Bnig

i,

RIGHTS



BANKER ET AL.

702

(g3 {I004ITW W 43 [90N[Y @ “GLI LIO0UIW QO )
*suswAL0d a(QN|0S 431eM YIIM (G-/1-€G#) uoljeinudos juswbid JO U0(3oRLAIUT "G B

(siep) aurl
(24 St ot S 0

1<

01 X (sdo) A3TSOOSTA

198

*Ajuo asn feucssed Jo4
ZT/0Z/TO Uo IUel|eIN 0LB( |V ©I9101(q1g AQ WO8./eayl[eayeuliojul Wolj papeo jumoq Adewleyd eriasnpu| pue uswdopaag bnig

ir

RIGHTS



703

AQUEOUS BASED FILM COATINGS

(63 1320y1e v ‘43 30Ny @ ‘613 (9038 & )
-sdawh|od 9|qN{0S J4IIBM YILM (/-/|-EG#) uOLIe|NWLOY juswbid 40 uopldedsu] "5 ‘btd

(siep) sury

oz Si (]} ] 0
B . A

iz

{¢

{9
<
s
I8 v
8
G — et e e e e e e P H
—— v oL o
~
.mpm
. > — . - —— ———— .T-M
—
{91 ©

481

io\\o..lé\o\un&

— 0 {2z

*Ajuo asn [euos.sed 104
ZT/0Z/TO Uo IUel|eIN 0LB( |V ©I9101(q1g AQ WO8./eayl[eayeuliojul Wolj papeo jumoq Adewleyd eriasnpu| pue uswdopaag bnig



BANKER ET AL.

704

9
T
<;
S
0T x (sdo) A3rsoostp

(63 1200Y1d @ ‘43 |IoN|N @ ‘g3 13%0yisN ¢ )

*sdawh{od 3 |qN{0S UdIBM yiM (8-L£1-€G#) uoLlje|nuioy juswbid Jo uoLjoeud}U] Pl ‘bi4

(s&ep) swTy

G 3 S [+]
v v T T T et g T T T T v T T T T Y T T r
42
1v
19

1 43

’ — . + + 4»!\0\\0\\0\6.; L4
191

184

[+24

*Ajuo asn feucssed Jo4
ZT/0Z/TO Uo IUel|fe|A 0LBq |V eIRI01[qIg AQ WOoD'9/e0y} ealjewliolu wouj pepeojumog Adewleyd ersnpu| pue wewdopasq niq



705

AQUEOUS BASED FILM COATINGS

(63 1200y3dK ¢ €43 13ony @ “g13 [dd0UIaN § )

-saouA(0d 21qNLOS JBIBM YILM (p-66/06/pG#) uOLIELNUMOY Juswbid 4o uol3dRURIUL T3 “Bid

(sAep) sury
0z St oL ¢ 0

—— ?\l\él.¢|¢.lo/o/g.-
qve

19t

01 X (sdo) A3ITsOOSIA

102

*Ajuo asn [euos.sed 104
ZT/0Z/TO Uo IUel|fe|A 0LBq |V eIRI01[qIg AQ WOoD'9/e0y} ealjewliolu wouj pepeojumog Adewleyd ersnpu| pue wewdopasq niq



BANKER ET AL.

706

UOLIBDLYLIUBPL 40} Z d|qeL 385,

28°€ ¥ L°62 91" Ll + $2°0GE 2007 + /31" 09"t + 90781 9
EL°E ¥ 0722 90°6 + LG°LSE £00° + 921" 19°L + €27 pL g
9¢°, + 0762 697, + 06" %S¢ 200" + 981" 09°L + 96761 ¥
(duelq
_ B B _ 3ABIUOD MO|[RYS)
€20+ 9°£2 96°9 + 6L e 200° ¥ 18t 9y L ¥ p2¢L pajecouf
26°¢ + 6762 267Gl + L1 v6b £00° ¥ L02° LU ¥ €271 €
v2'9 + 8°€2 667 L1 + 0L €6V £00° + L0Z° 72 ¥ L6l 2
g + 012 G'GL + 92°L6Y 020" + 912" 90°Z + 65°22 L
_ - _ _ {(Aue(q paaeabua)
8L + 68l 61721 + 09°18Y £00° + ¥02° 82°6 + 0/°6G1 pazeoouf
(soynuiw) auwl} 02 = u 0L = u 0L =u A3qUINN
uotyesbajursiqg (6u) 1ybiay (ut) sssuydlyy (28) ssaupuey mc.ﬁmou
40 39|qe)
S191qRl po3eOdUN SA SID|Qel PIIRO) JO uoLIBNlRAY ¢ 3lqel

*Ajuo asn [euos.sed 104

ZT/0Z/TO Uo IUel|eIN 0LB( |V ©I9101(q1g AQ WO8./eayl[eayeuliojul Wolj papeo jumoq Adewleyd eriasnpu| pue uswdopaag bnig



707

2" T4 0°6 7 0'¢oy ¢00° ¥ /617 ¢'2 799°/1 ¥9° v 97 v Juaub 14
oY LM
pajeo)
S 7 0t S°t 7 0°99p c00" 7 102 18°L % 80°0¢ €97t £9°y Juawb g
Y3 LM pajeo)
¢ 52l 8°2 7 S° 8y 200" x g61° €€° 1 7 £€9°81 bt - 18qel
pajeodun
) 6) usyse 6) au0ia
("uLw) 02 = u oL =u oL = U (%) ®) 4%
uolyeabajulsiy (Buw) 1ybiap ("ul) ssauyoryl {9s) ssaupuey
(0L = u) A31{1qeLay

AQUEOUS BASED FILM COATINGS

S121qel pa31eOdUN "SA SI3{qe] pajeo) ueq 30 UCIFEN[EA] ‘v aLqey

‘Aluo asn feuossed Jo4
ZT/0Z/TO UO ILel|[e|N 0Led |V B381011q!g AQ W0D'afeay)[ealjelliolul WwoJ ) pepeojumoq AJeweyd feuisnpu| pue uswdopreq Bnig

i,

RIGHTS




708 BANKER ET AL.
N
—
S
N
=
o
c
.% Table 4a. Hardness of film coated tablets stored at 40°C (Unit: sc)
= Coating, |Polymer Pigment Time {day)
= Number % # 2 5
[e]
B Uncoated - -—- 14.48 + 2.92 13.24 + 1.37 13.52 + 1.65
< Klucel EF
g 7 5% Yellow 1 14,53 + 1.54 } 13.81 £ 1.97 | 14.60 £ 1.69
% 8 " --- 13.23 + 1.82 | 12.41 + 1.62 |12.74 + 1.50
2
2 g " Red 1 15.74 + 1.73 { 15.58 + 2.16 | 15.53 £ 2.07
g 10 " 3rown 1 15.83 = 2.40 14.29 + 2.53 15.49 + 2.05
o Klucel EF
g 11 7% Yellow 1 18.30 + 1.91 | 17.75 + 1.87 {18.19 + 1.99
@? 12 " -—- 15.35 + 2,37 [ 14.31 £ 1.70 |15.49 + 2.1
9 Klucel EF
Es; uce
55 13 6.5% Yellow 1 17.64 + 2.09 | 16.85 + 2.28 18,17 + 1.74
=T
e
'gﬁ 14 " - 14.01 + 1.87 | 13.48 + 1.46 |13.92 + 1.88
Sg Methocel E15
:éb 15 5% Yellow 1 20.28 + 2.13 | 19,01 + 3.66 |19.78 + 1.93

L

E 16 " - 19.94 + 1.85 |19.80 + 1.76 |20.4) + 2.3]
c
§ 17 " Red 1 21.65 £ 1,44 | 21,35 + 2,40 21,17 + 2.32
g 18 “ Brown 1 21.93 £ 1.73 {21.86 + 1.98 [20.96 + 2.53
% Methocel ES
£ 18 8.5% Yellow 1 21.64 £+ 2.72 1 21.77 £ 1.66 |21.46 + 2.10
g 20 " - 20.83 = 1.51 20.89 + 1.9 20.39 + 2.10
=}
'g 21 " Red 1 21.45 + 2,40 [21.57 £+ 1.92 {20.87 + 2.24
o]
S 22 " Brown 1 22,10 £ 2.23 121,16 £ 2.35 121.94 +1.98
5]
1S
Q.
(=]
T
g a. See Table 2 for coating compositions.
D
2
[a)
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12 23 40 52 90
13.76 + 1.65 13.31 £+ 1,72 [13.54 + 1,83 |13.63 + 2.10 [14.22 = 1.29
13.94 + 1.79 14.82 £ 1.72 113.19 £ 1.72 | 13.01 £+ 2,00 [12.95 + 2.12
12.80 + 1.47 12.95 +1.60 [13.95 + 1.53 [11.99 + 2,10 [12.15 + 1.59
14.99 + 2.18 15.15 + 1.66 |13.49 + 2.19 {14.00 + 1,95 |14.08 + 3.09
15.09 £ 1.65° 14.75 + 2.58 [ 15.41 + 2.81 |14.93 + 1.96 | 15.09  2.3]
19.14 + 2.14 18.85 £ 1.60 |17.25 + 2.36 | 18.01 + 1,25 [17.52 + 3.27
15.28 ¢ 2.21 14.76 + 2.03 | 13.75 + 1.55 | 13.63 + 1,62 |13.24 + 1.09
18.11 + 2,10 18.81 + 2.88 117.66 + 1.62 }16.95 + 2.50 | 16.71 = 2.30
13.54 + 1.66 13.69 £ 1.31 {13.10 + 1.40 }13.32 £+ 1.29 |13.49 £ 1.35
20.38 + 1.86 19.73 £ 1.48 |19.44 + 1.81 [ 19.59 + 1.63 | 19.42 + 1.99
19.94 + 2.05 21.40 £ 1.77 [ 20.58 + 2,16 | 20.12 + 3.10 | 20.43 + 2.54
21.87 + 2.49 21.94 + 2,19 | 20.00 + 1.80 | 20.95 + 2.54 | 20.03 + 1.88
21.54 + 2.30 20.96 £ 2,00 {20.69 + 1.77 | 21.63 + 2.08 | 22.10 £+ 1.9R
21.64 + 1.80 20.65 £ 1.23 119.23 +1.79 | 19.75 + 1.89 { 20.30 £ 1.29
20.48 £ 1.35 20.95 £ 2.47 | 18.92 + 3.75 | 19.05 = 2.19 | 19.69 + 1.98
22.43 + 2.10 22.09 £+ 1.74 }119.81 + 2.48 | 21.02 + 2.31 | 20.65 + 2.00
20,85 + 1.32 21.89 + 2,57 119,52 +2.01 | 20,52 + 1,63 | 21.25 + 1.93
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AQUEOUS BASED FILM COATINGS 713
approximately 3.6 Kg. The coated tablets, including the tablet edges,
appeared smooth and uniform. Properties of the coated and uncoated tablets
are summarized in Table 4. When the tablets of Table 4 are compared to the
Klucel coated tablets of Table 3, there is an indication that pan coating
tended to increase disintegration times in comparison to the uncoated blanks,
while air suspension coating did not.

Evaluation of Klucel EF, Methocel EF and E15 with Colorcon Pigment Dispersions

as Aqueous Film Coatings and the Stability of the Coated Tablets

The hardness of the coated tablets and uncoated controls on storage at 40°
over 90 days or at 50% over 90 days are shown in Table 4a and 4b respectively.
Although the Klucel coated tablets were initially somewhat softer than
the Methocel coated tablets, there was no consistent change in hardness observed
with any coating at either temperature over the 90 day period. Likewise, no
change in color intensity was seen at either temperature over the 90 day
period with any of the coatings in Table 4.

The disintegration times of the coated tablets and uncoated controls,
initially and after three months storage at 40° and 50% are shown in Table 5.

In general there was little change in disintegration time for any sample at
a®, At 50° the disintegration time of 5 out of 6 Methocel pigmented coated

tablets had increased. The unpigmented coated tablets did not undergo an
increase in disintegration time on high temperature exposure.

The amount of moisture uptake by the tablets is shown in Table 6. It
is clear that the films containing pigments have a tendency to lower the
moisture uptake, as compared to the coated tablets containing no pigment. 'The
pigment formulations clearly have some benefit in reducing moisture uptake

in these aqueous baszd film coated tablets.

SUMMARY
Hydroxpropyl cellulose and hydroxypropyl methyl cellulose have been
evaluated as plasticized film coatings applied from a totally aqueous

system, Elegant coatings of both polymers were obtained, employing either
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clear of pigmented polymer aqueous solutions, and utilizing either pan or
{Accela Coata)or air suspension coating methods. Coating conditions and
properties of the coated tablets are described. Unpigmented coatings
generally had shorter disintegration times than pigmented coated tablets,
and were much less prone to undergo disintegration time increases at 40° or
50° storage for three months, compared to the pigmented coatings. Hydroxyl-
propyl cellulose (Klucel EF) coating compositions are described which are
at least equal to hydroxypropnyl methyl cellulose coatings when applied from

totally aqueous systems.



