ABSTRACT
Furpose: Te develop formulations aid methods for functional and active film
comting in a conventional pan coater,

Methods: Functional and non-functional soatieg nsaberials including
pharmeceatical conting mistures, plasticizers, eolorants and Dow aids were
considerad for formulation development ond siudied by differential scanning
calosimetry. Up to 1 kg per bateh of model tablets comaining ibuprofien were
coted using an electroatatic powder coating method. The ablet cores werg
hested in a non-perforated pan, Then the coating formulation and additions]
plasticizer wene applied together, followed by curing for up o pwo hours at
approximately 300°C, The tablet appearance was examined visally and by
seanning eleetron migroseopy (Hitachi Model 5-25000M). The function of the
lilm ecat was evaluated immediately and on stakality by dissolution lesting
The coating uniformity of both the powder coated and solvent coated 1ablets
{purchased commercially was compared using Laser Indueed Breakdown
Spectroscopy (LTES) m a Phormal TESTR 230 instrument.

Feaulis: The coating compositions wene chosen based on tle glass iransition
lemperature of the film cont formulaiaens, Atker studving the process under
different conditions. sceeptable appearance was observed from dry powder
couted fablets comaining Eudragit L, Eudragit EPO., Acryl-eee or Opadry 11
/5. Poowder conting with formulation containing Opadry AMB needs w be
improved. Tablets comtamange Eudragt Loor Eudragit EPO passed the USP
anleric Tunition test performed afler coating and storage al JOCT3HH for
up -t 3 months, Tableds comted with Eudragit EPCycontaining formulation
also showed satisfactory dissolution ot pH = 1.0, However, a slight reduction
of dissolwtion rate was observed after 3 months slorage at A0CT5%RH
begause of potential interaction betoeen ibuprofen and the film cost polymer
svsiem. LIRS annlyss of nlanum and magnesium showed the conting
umiformity of powder coated tablets was supenor b that of selvent coated
tahlets,

Canclusion: The results suggest that tablets of various release prodiles and
satisfactory appearance have been produced by dry powder Glin coating in
conventional equipment, This process may alse be wseful for active drog
woling because the Glm cont unaformuty 5 shown o be betser tham tlaat
whtained by traditonal Glm coating prociss.

INTRODUCTION

Pharmuoceutical coaling 15 generally performed vsing either an nquesus or
salvent process inoa rotary pan or uidieed bed, wiich uwilees o large amoun
of energy ad expensive HVAC systoms, Solvent ooatig alse introduces
explostvity nsks and pollvtes the anvironment. Therefore a dry powader
coling process has been mvestigated wath the following obgectives:

" Acceplable funetional and cosmetic coating
" Less energy consumplion

. Environmentally friendly

. Lo capiinl nnd maintenance cost

. Farbust GMP coating process

. Acseplable by regulatony bodies, common excipient

Early studies demonatrabed electrostatic dry powder coating could producs
coated tablets and pellets with aceeplable appearance.’” o this study,
ibuprofien tablets were usad as o model fo evaluste the coating process, the
coating  performance before and aflter storage under aceelerated  stabilite
comdition. and the coat uniformity,
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METHODDLOGY

Electrostatic Dry Powder Coating

Tablets consmsting of ibuprafien, starch and magnesiom glearabe wers proparad by
direet compression. The companents of the coating formulations were mixed and
pracessed using powder Nuidizntion addiives (U5 Patent 6,833,183,

Up b 1 kg per bateh of tablets were heated in a non-perforated (coating) pan.
Then the coating formulation was sccurabely medenad inte elestrostatic apray gun
using n powder feeder. The charged powder was applied 1o the mblets in the
rolating coating pan. A suitable plasticioer may also be sprayed on the tabler
before or during eoating. The coated tablets were cured for up 1o twn hours at
approximatehy 30T A typical process disgram is presented in Figure |
Pharmacsutical grade polyvmers, coating composions, excipients, ad plastcizers
were s,
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Fig I-Eleviresaric dry pewder contimg provess iy cowvenfiomn confimg pan

Caating Surfsce Annlysis
The tablet appearance was examined visually by optical microssopy (Opdi-Tech )
and by scanning glection microscopy (Hitschi Medel 5-26008),

Drissolution Testing

The performance of the fablet Glm coat was evaluated after coating and ot siability
pull poimts by USE disselution testing { paddie method at 100 rpm; 37.0°C; 0 = &)
i 0T HC solution or i basie sodium phosphate solution (pH 6.8). The
dissolution sxmples were assayed by IV apectroscopy al 222 nm,

Differentinl Scanning Calorimetry

The glas transition emperature { Tgh of coating formulations alone and in the
presence of plasticizers were examined using a Metler differential scanning
calorimeter gl 8 scannig rate of 590 man s nirogen as the pargs gos.

Laser Induced Breakdown Spectroscopy { LIBS)
The coating uniformaty of the pewder coated tablets and that of salvent conted
tablets (purchassd commercially ) was compared usng Laser Induced Breakdown
Spectroscopy (LIBS) in a Pharmal.IBS TM 2350 instrument. Both horizontal and

verhienl surfzce were examined (Figure )

Figure 2-y powvder (Lots T-3) amd comvstiomad (o 4 filme coated dgeeafen foblets
rafared wimg LIHS

RESULTS AND DISCUSSION

Good powder film conting quality (Fig 33 has been abserved visuallyv, by optical
migroseapy, and by seanning electron microsespy, The results suggest thal a
suitahle film forming process occurmad @ a result of the molsaular mavement of
pelymers amd excipients in a rubbery state during the electiosiatic deposition and
quring. The hyvpathesis is supporied by a decrease of the glnss tronstion {Te)
when several coating formulations wers exomined in the presmee of sulable
plasticizers by DEC {Table 15 A earlier onset of T was also observed, This
enrly onset indicates that some of the polvmer medecules heceme more mohile st a
lower temperatare for film formang. The film formation continues duning cunng
anwl the quality and the fuition of the film coat are found 10 be related to the
curing temperatung and fime. An example of this relation is presented in Figure 4.

i
Flgure -y powder Dapeafion Taldets fils comtal aslng forsulanon comsanlag fa)
derplice WP or (b} Fadrogit EIYL

Table 1. Tg of conting powders with and
without plasticizer determ ined wsing
differential scanning calorimetry
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Figatre 4—Effect af vatrimp firme un the eberic cotimg progertios of thaprofen fablets
Sl coting with materindy combminimg Endragis L and cured af fup S8%C
and b S04

Bedh immediate relense (eg. for conting containing Eadragit EPOG and
enleric coating behaviors were confimmed by dissolution testmg. The
eeric coating properiics of the Glin coat were maintained afler sceelernted
stability stornge i HIPE containers ot HPC73%RH for up e 3 months
{Fig 5% For Eudrmgit EPO eonted inblets, a reduchion of dissolution mie
was observed upon storsge st A0OCT3%EH. There may an interaction
between ibuprofen amd the film eont pobymer (Fig 33, Thuprofen is knowan o
form eutectic mixtures with pharmacentical exeipients. Further studies will
b regquired to understand the makerial interactions,
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Figwre 3-Neeelutien profiles af (o) emseric conted and &) immediare releave dey
powder film coared tablers colleceed after camiing and storage ar
AT i HPTDE eomnairers for ap to 5 seontks, The comting
Jormuubationy comtuin Fudragit 1 amd Eadrogin EPO, respectivel).

The distribution of titanium and magnesium m povaer film conted and
conventional [ilm conted inhlets were compared using LIBS. The resulis
sugpested that the dry poader process gives more uiniform distribution of
titamivm in the film coat, Therefone electrostatic dry powder coating may
b dssirable for active drog conting. As expected magnesium was not
forund in the non-powder coated tablet booauss it s generally not usad for
the manufaciure of ibuprofen ablets. Thuprofen fonns a ewectic misiure
with magnesium stearate. The dota nlso show thal some magnesium
stanrate may migrate 1o the Glm eoat of the powder ooated tablets.

Table 2-Determinanivn of Man s amd mogs s somions i slectrosnatie powder flm
voraatvad bty (Torts 1-3) and convermiomal il combed ibuprofin tables udng
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CONCLUSIONS

[t is possible o use electrostatic powder flm coating in conventional pana
with eemmon pharmscesticnl exeipients for eosmetic and funetional
applications. The LIES results alsoe demonstratad umiform eoat mgredven
distribution. Therefore this process may also be useful for coating of dnig
substanees,
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