
32 Pharmaceutical Technology EXCIPIENTS & SOLID DOSAGE FORMS 2004 www.pharmtech.com

n the past few years, many published
articles have detailed the develop-
ments in the enteric coating process

(1). Significant progress has been
made in the coating of both hard gel-
atin capsules and softgels (2–4), and
some progress has been made in the
coating of small particles such as
beads and granules. In addition, im-
provement has been seen in the en-
teric coating systems for tablets. One
example is the advances in applying
colored latex enteric films.

In particular, there has been great
interest in the enteric coating of as-
pirin (6, 7). The resins available for
enteric coating have undergone some
changes during the past five years.
The current situation is as follows:
● cellulose acetate phthalate is still

used and is applied from organic
solvent and as an aqueous latex

● hydroxypropyl methylcellulose
phthalate is still used and is ap-
plied from organic solvent or from
an ammoniated aqueous solution

● polyvinyl acetate phthalate is still
available, but the manufacturer of
this resin is now aggressively pro-
moting an acrylic system
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● hydroxypropyl methyl-
cellulose succinate ac-
etate is promoted as a
dispersible powder and
a hot-melt resin

● shellac is useful as an
ammoniated solution
but releases at a high
pH (usually at pH �7.5)

● zein is no longer actively used for
enteric coatings

● acrylics now are the system of
choice and competition has made
several suppliers available. Chemi-
cally similar alternate materials
are available, but their equivalence
must be tested.

Acrylics are the system of choice
Historically, acrylic coatings have
been unstable and have tended to ag-
glomerate easily, making them diffi-
cult to use. Because of the improve-
ments that have been made to acrylic
systems and the techniques for ap-
plying them, however, acrylics cur-
rently are the most widely used
resins for aqueous enteric coatings.
The resins are now more stable, and
they can now be used with glycerides

as detackifiers instead of talc, thereby
making their application much eas-
ier. In addition, the ability to add
color to the enteric coating has re-
duced the complexity of the coating
process. Because color can now be
incorporated into the enteric system,
a final color layer over a clear enteric
film is no longer required.

A study using acrylic 
enteric emulsions
The following study of the use of
acrylic enteric emulsions in aspirin
provides a clear indication of the
improvements that have been made
in these systems.

Tablet cores. Three commonly
marketed dosages of aspirin tablets
(81, 325, and 500 mg) were com-
pacted as listed in Table I.

Aqueous coating formulations and

Table I: Tablet cores used in the study. 
Dosage Tablet Hardness
(mg) weight (mg) (Kp) Friability

81 175.5 6–10 �0.4%
325 390.0 8–12 �0.4%
500 600.0 9–13 �0.4%

Table II: HPMC subcoat formulation.
Material % %
description Function Supplier Solids Solution Film
Spectrablend* 
50857 Film/plasticizer Sensient 96.0% 12.50 100.00
Deionized water, 
USP Medium Emerson 0.0% 87.50 0.00
Total seal 
coat solution Seal coat Emerson 12.0% 100.00 100.00

*Spectrablend (Sensient Technologies Co., South Plainfield, NJ) is a 96% solids
granulation of HPMC and includes a plasticizer, which in the case of 50857 is
triethyl citrate at 10% of HPMC.
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procedures for enteric aspirin. An
HPMC subcoat formulation for 81-,
325-, and 500-mg aspirin tablets, as
listed in Table II, was applied as a
seal coat to enhance the perform-
ance of the aspirin tablets in accel-
erated stability testing.

Subcoat procedure for all tablets. The
first step in the subcoat procedure
for all three dosages of aspirin was to
mix Spectrablend into water until a
solution was formed. Next, a 15-in.
side-vented pan was charged with 2-
kg aspirin cores and sprayed to 1.5%
weight gain of solution at approxi-
mately 20 g/min, with exhaust tem-
perature at 45–50 �C, process air at
250 cfm, atomizing air at 40 psi, and
at a speed of 12–15 rpm.

Acrylic enteric topcoat formulation
for 81-mg aspirin. The acrylic enteric
topcoat formulation for 81-mg as-
pirin is listed in Table III.

Enteric topcoat procedure for 81-mg
aspirin. The following procedure was
used to prepare the topcoat for the
81-mg tablets:
● Mix Eudragit (screened), Plasacryl

(screened), and triethyl citrate in
80% of the additional water for 60
min.

● Combine Spectraspray with the
remaining 20% of the additional
water.

● Combine the two suspensions and
mix for 10 min; rescreen the result-
ing suspension and continue gentle
mixing throughout the coating run.

Table III: Acrylic enteric topcoat formulation for 81-mg aspirin.
Material % % %
description Function Supplier Solids Suspension Film

Eudragit Film Degussa 30.0 49.22 73.66
L30D55* formation
Plasacryl† Detackifier/ Emerson 20.0 4.91 4.90

plasticizer
Triethyl citrate, Plasticizer Morflex 100.0 1.47 7.33
PG, NF
Spectraspray‡ Color Sensient 41.0 6.90 14.11
Yellow SS-1243
Deionized Spray Emerson 0.0 37.50 0.00
water, USP medium

Total enteric Enteric coat Emerson 20.0 100.00 100.00
suspension

* Eudragit L30D55 (Degussa, Röhm America, Piscataway, NJ) is a copolymer
dispersion of methacrylic acid and ethyl acrylate, at 30% solids. This film
solubilizes at a pH �5.5.

† Plasacryl (Emerson Resources, Norristown, PA) is 20% solids emulsion, which

functions as a detackifier and as a plasticizer. Plasacryl is specially formulated for

use in aqueous acrylic coating suspensions.
‡ Spectraspray (Sensient Technologies Co.) is a pigment disperser. SS-1243 is

specifically designed for compatibility with acrylic emulsions.

pt0604supp_032-039sig  6/9/04  11:03 AM  Page 35



36 Pharmaceutical Technology EXCIPIENTS & SOLID DOSAGE FORMS 2004 www.pharmtech.com

E xc i p i e n t s  &  S o l i d  D o s a g e  Fo r m s

● Charge a 15-in. side-vented pan
with 2030 g of subcoated 81-mg 
aspirin tablets and spray to 9%
weight gain with a suspension at
20–25 g/min, with inlet air at �55
�C at 250 cfm, exhaust air at 35–40
�C, atomizing air at 30 psi, and a
pan speed of 15–18 rpm.
Enteric topcoat formulation for 325-

and 500-mg aspirin. The topcoat for-
mulation for the 325- and 500-mg
aspirin tablets is listed in Table IV.

Enteric topcoat procedure for 325-
and 500-mg aspirin. The following

procedure was used to apply the en-
teric topcoat to the 325- and 500-
mg tablets:
● Follow the topcoat suspension

preparation procedure used for
the 81-mg aspirin.

● Charge a 15-in. side-vented pan
with 2030 g of subcoated 325-mg
aspirin tablets and spray to a 8%
weight gain of suspension, as indi-
cated above for the 81-mg aspirin,
but with the pan speed at 15 rpm.

● Charge a 15-in. side-vented pan
with 2030 g of subcoated 500-mg

Table IV: Acrylic enteric topcoat formulation for 325- and 500-mg aspirin. 
Material % % %
description Function Supplier Solids Suspension Film

Eudragit Film Degussa 30.0 49.22 73.78
L30D55 formation
Plasacryl Detackifier/ Emerson 20.0 4.91 4.91

plasticizer
Triethyl citrate, Plasticizer Morflex 100.0 1.47 7.35
PG, NF
Spectraspray Color Sensient 40.5 6.90 13.96
Orange D-489
Deionized water, Spray Emerson 0.0 37.50 0.00
USP medium

Total enteric Enteric coat Emerson 20.0 100.00 100.00
suspension

Table V: Analytical testing results for 81-mg aspirin. 
Stability test Time Potency Free Diss.† Diss.†

conditions Desiccant (months) % SA % acid % buffer %
RT* Without 0 (initial) 98.3 0.1 0.4 100
RT With 3 97.3 0.1 1.0 104
RT Without 3 97.3 0.2 0.0 102
Accelerated With 1 97.6 0.3 0.7 100
Accelerated With 3 98.4 0.7 0.0 103
Accelerated Without 1 98.7 0.5 0.9 97
Accelerated Without 3 96.9 1.7 1.0 103

* room temperature
† dissolution

pt0604supp_032-039sig  6/9/04  11:03 AM  Page 36



38 Pharmaceutical Technology EXCIPIENTS & SOLID DOSAGE FORMS 2004 www.pharmtech.com

E xc i p i e n t s  &  S o l i d  D o s a g e  Fo r m s

aspirin tablets; spray to 7% weight
gain, as indicated in the coating
procedure for the 325-mg aspirin.
The application of the subcoats and

topcoats to the tablets of all three sizes
was performed using a Compu-Lab
Accela-Cota tablet coater (Thomas
Engineering Inc., Hoffman Estates, IL)
equipped with a 15-in. side-vented
pan and using a single 1⁄4 JAU spray gun
(Spraying Systems Co, Wheaton, IL)
with a SS 40100 liquid cap.

Stability study setup
Samples of the three dosages of en-
teric aspirin tablets were subjected
to a stability study. Samples were
taken monthly for analytical testing.

Bottling. Within seven days after
coating, tablets of each dosage were
transferred to high-density poly-
ethylene–sealed bottles, with and
without desiccants. Tests were con-
ducted under room temperature
(RT) and accelerated stability con-
ditions, and the bottles were desig-
nated as time initial, one month,
and three months.

Storage. The samples designed for
RT storage were kept at 25 � 3 �C
and 40% relative humidity (RH).
The samples in the accelerated sta-
bility study were kept at 40 �C and
75% RH. Bottles were kept sealed
until testing. The RT samples were
pulled from stability and tested

Table VI: Analytical testing results for 325-mg aspirin. 
Stability test Time Potency Free Diss. Diss.
conditions Desiccant (months) % SA % acid % buffer %
RT Without 0 (initial) 99.1 0.1 0.3 98.0
RT With 3 101.2 0.1 1.0 104
RT Without 3 99.6 0.1 0.0 103
Accelerated With 1 99.3 0.2 1.3 99
Accelerated With 3 102.7 0.6 1.0 103
Accelerated Without 1 101.7 0.2 0.9 100
Accelerated Without 3 102.4 0.5 1.0 102

RT is room temperature

Table VII: Analytical testing results for 500-mg aspirin. 
Stability test Time Potency Free Diss. Diss.
conditions Desiccant (months) % SA % acid % Buffer %

RT Without 0 (initial) 98.5 0.04 0.3 94
RT With 3 99.3 0.1 1.0 99
RT Without 3 101.8 0.1 1.0 97
Accelerated With 1 97.4 0.1 1.6 95
Accelerated With 3 101.7 0.2 1.0 99
Accelerated Without 1 98.5 0.2 1.1 98
Accelerated Without 3 98.1 0.8 1.0 100

RT is room temperature
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three months after the date of pack-
aging. The accelerated stability sam-
ples were pulled from stability and
tested one month and three months
after the date of packaging. One
Time 0 (initial) sample was tested.

Analytical testing
All testing was conducted within
seven days of sample pulls. Samples
were tested for potency, free salicylic
acid (SA), and USP enteric coated
dissolution. Testing was performed
by Boston Analytical Inc. (Salem,
NH).

Aspirin potency. Tablets were tested
by HPLC assay according to the
USP monograph for delayed-release
aspirin tablets and reported in
terms of percentage of label claim.
A passing result was 95.0–105.0% of
label claim.

Limit of free SA. Using USP sali-
cylic acid RS, USP assay results were
obtained in terms of percentage of
free SA. A passing result was �3.0%
free SA.

USP enteric coated dissolution. With
the use of USP test 724, method B,
six tablets of each sample were
tested for enteric dissolution drug
release as specified in the USP
monograph for delayed-release as-
pirin tablets. A passing result for the
in-gastric (acid) portion of the test
is �10% dissolved. A passing result
for the intestinal (buffer) portion of
the test is �75% dissolved.

Analytical results
The analytical testing results for 81-
325-, and 500-mg aspirin are listed
in Tables V, VI, and VII, respectively.
The analytical results for all aspirin

tablets of all three dosages were
passing results.

Conclusion.
The analytical testing results for all
three dosage forms (81-, 325-, and
500-mg aspirin), including both
those stored at  room temperature
and those stored under accelerated
stability conditions, with and with-
out desiccant, were within the speci-
fied criteria for passing results. The
positive results of these tests
demonstrate the advances that have
been made in acrylic polymers for
aqueous enteric coating of tablets.
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