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Objectives

» Tocharacterizethephysical propertiesof Opaglos® 2, afully formulated, pigmented, high gloss, agqueousfilm
coating system.

« Toinvestigatethe stability of coated acetaminophen and ibuprofen tablets stored at both ambient and accelerated
conditions.

M ethodology

Oneof therequirementsof afilm coating isthat it should provide physica protection to thedosageform. Thisdepends,toa
large extent, on the coating’smechanical characteristics. The coating must remainintact, be durable and resistant to chipping
and cracking during handling and storage. Thefilm coat may also berequired to act asapermeability barrier to gasesand
vapors, notably water vapor and, in some cases, atmospheric oxygen. Itisfor thesereasonsthat the physical propertiesof
Opaglos2, apigmentable, high glossfilm coating system, have beeninvestigated.

Propertiesinvestigated includetensile strength (0), Young'sModulus (€), water and oxygen permesbility of freefilms, and
adhesion of thefilm coating toitscore. Therheologica propertiesof thefilm coating dispers onwere a so examined. Stability
of coated acetaminophen and ibuprofen tablets stored at both ambient and accel erated conditionsare a so investigated.

Freefilm preparation wasmadeby casting filmsfrom adispersonusingaBY K-Gardner casting knifeto gpply auniformlayer
of solution of knowninitia thickness. Freefilmswere cast on either glassor Teflon coated surfacefromwhich thedried film
could beeasily removed for analyss. Cast filmswereallowed to equilibratefor twenty-four hoursin acontrolled environment
at 25 °C and 50% rel ative humidity, prior totesting.

Thetenslestrength and modulusof elasticity of cast filmswas determined using an Instron Mini 44 materia anayzer.

Themeasure of the elastic modulus (€) wastaken asthe dope of theinitial linear portion of thestress(S) versusstrain (€)
curvewhere deformation in thisregion obeysHooke'slaw.

Adhesion of the polymer film coatingson tabl et surfaceswasa so determined using an Instron Mini 44 materid anayzer to pull
the coating from the tabl et core and measuring the forces needed to do so in order to quantify the adhesion.

Water vapor transmissionrates (WV TR) weredetermined according toASTM D1653-93 Test Method A (Dry Cup Method)
and calculated asfollows:
WVTR = (G/t)/A = gramsm?2 24"

where G istheweight changein grams(g), tisthetimeduring which G occurredin hours (h), and A isthetest areain meters

(m).
Colorcon|



Oxygen transmission rateswere obtained using an OXTRAN 2/20 (M ocon Inc. Minneapolis, Minnesota) system utilizing a
coulometric sensor to detect oxygen transmission through thefreefilms.

Dispersionrheology was examined using astress controlled rheometer SR-200 by Rheometrics.

Coated tablet stability wasassessed using USP dissolution criteria. Both acetaminophen and ibuprofen tabletswere coatedina
30" fully perforated, side-vented coating pan to a3% theoretica weight gain. Coated tabletswerethen packagedin high-density
polyethylene (HDPE) bottles containing cotton and desi ccant and heat-seal ed. Bottled tabletswere stored at both ambient and
accelerated conditionsfor six months. Dissolution profilesof coated tabletswere compared using timefor percent dissolved data
(To).

Results
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Toisdefined asthetimerequired for “ Q" percent of drug to dissolve. Vauesfor “ Q" used here correspond to thosefoundinthe
USP monographsfor acetaminophen and ibuprofen. The T, valuesfor acetaminophen and ibuprofen are 80% dissolvedin 30
minutes and 80% dissolved in 60 minutesrespectively.

For acetaminophen the T, valueswhere found to be @ 15 and 10 minutesfor tablets stored at 25 °C/60% RH and 40 °C/75%
RH respectively.

For ibuprofen tablets the T, values where @ 10 and 15 minutes for tablets stored at 25 °C/60% RH and 40 °C/75% RH
respectively.
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Oxygen Transmission Rates
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Both Opaglos 2 clear and Opaglos 2 pigmented exhibit excellent protection to oxygen permeability. Thisisaarticularly important

property whenformulatingwith an

M oisture Vapor Transmission Rates

activedrug that can undergo oxidation inthe presence of environmental oxygen.
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FromtheMV TR data, it can be seenthat the Opaglos 2 filmwill provideahigher level of protection to moisture permesation than

that of anHPM C film.

Tensile Srength (S) MPa
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Tensile Strength (MPa)

Asmeasured at break, Opaglos 2 shows superior tensile strength than commonly used HPM C and other cellulosic- based film

codtings.



M odulus of Elasticity (€) MPa (90% Confidence)
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Modulus of Elasticity (E) MPa

Themodulusof eadticity isameasureof the stiffnessand rigidity of thefreefilm. Thehigher themodulusthe morebrittleafilm.
Modulusof easticity dataillustratesacomparable modul usto that of commonly used HPM Cfilms.

Film Adhesion Values (90% Confidence)
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Maximum Peeling Load (N)

When coated on flat-faced placebos and tested for adhesive properties, Opaglos 2 exhibits adhesive val ues comparabl eto that
of HPM C-based film coatings.

Opaglos 2 Rheology
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Rheology dataillustratesthat dispersionsof Opaglos 2 behave asnon-Newtonian fluidsthat havelower viscosity at higher shear
rates.

Additionally, Opaglos 2 dispersion viscosity ishigher at lower temperaturesand decreases astemperature increases.



Conclusions

Inall areasof mechanical performance, Opaglos 2 freefilmswerefound to be equivalent or superior in performanceto that of
comparableagueous-solublecdluloscfilms.

Rheological propertiesof Opaglos2 dispersionsillustrate non-Newtonian properties, smilar to traditionally employed cellulosic
polymers.

Dissolution profilesfor Opaglos 2 on both acetaminophen and ibuprofen at both ambient and accel erated conditionsillustrate
stability of Opaglos2 coated formulations.

Overal, Opaglos 2 combinesthe necessary physical propertiesneeded in apharmaceutical film coating along with an elegant,
highglossfinish.

The information contained herein, to the best of our knowledge, is true and accurate. Any recommendations or suggestions are made
without warranty or guarantee, since the conditions of use are beyond our control. Any information contained herein is intended as a
recommendation for use of our products so as not to infringe on any patent.

Opaglos®, Colorcon®, and “Oval” are trademarks of BPSI Holdings Inc.
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