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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E S D
s SUPERDUSTRIA Y CRERCTD
Re: Expei.t;n; 1;,10 02 041 349 - Py “‘” “‘-‘l mﬂ Felwss 231
Solict atente en nom| Tamte  MZPENESD | pep
MCcNEIL-PPC, INC. Sepewimcaa 2909 BIVISION DE s oot

Yo, JIMENA ESCOBAR URIBE, identificada como aparece al pie de mu firma,
domiciliada en Bogoti, en la Carrera 11 A No 94-76 Of 305, obrando como
apoderada de la socedad MANEIL-PPC, INC, solictante de 1a patente de la
referencia, anexo al presente memonal los sigwentes documentos

1 Copma cernficada de la solicitud de Patente Niimero 10/122,999 presentada en
los Estados Umdos de Aménca el dia 12 de abrl de 2002, con la debida
traduccién de lo pertinente, incluyendo el capitulo rervindicatono

2 Copra certificada de la solicitud de Patente Niimero 60/325,726 presentada en
los Estados Unidos de Aménca el dia 28 de septnembre de 2001, con la debida
traduccién de lo pertnente, incluyendo el capitulo resandicatonio

3 Copua certrficada de la solicitud de Patente Niimero 60/291,127 presentada en
los Estados Umdos de Amérnica el dia 15 de mayo de 2001, con la debida
traducaén de lo perunente, incluyendo el capitulo rervindicatorio

A este mismo respecto, debe tenerse en cuenta que en la pnmera pigina de las
copias certtficadas antenormente mencionadas la Ofiana de Patentes
correspondiente certficd la fecha de presentacién de estas solicitudes,
cumpliéndose de esta forma todos y cada uno de los requisitos establecidos en el
mnciso segundo del articulo 10 de la Decisién 486 de la Comusién de la
Comunidad Andina.

Sefior Supenntendente,

@m@mﬁ%
JIMENA ESCOBAR E

C.C.39 779 452 de usaquén
TP 68228



ESTADOS UNIDOS DE AMERICA
A TODOS AQUELLOS A QUIENES EL PRESENTE LLEGUE

DEPARTAMENTO DE COMERCIO DE LOS ESTADOS
UNIDOS
Oficina de Patentes y Marcas de los Estados Umdos

Junio 13, 2002

La presente es para certificar que el anexo es una copia fiel de los
regastros de la Oficina de Patentes y Marcas de los Estados Unidos, de
los documentos de la solicitud de patente identificada mas adelante,
que cumplieron con los requenmientos para concederse una fecha de
presentacién de acuerdo con 35 USC 111

Niémero de Solicitud. 10/122,999
Fecha de Presentacién. Abnl 12, 2002

Por la autondad del
Comusionado de Patentes y Marca

(fdo) P SWAIN

Oficial Certificador

Sello oficial de la Oficina de Patentes y Marcas de los
Estados Umidos de Amérnica
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REIVINDICACIONES
Una composicion soluble en agua para cubnr por inmersién un
substrato formada por
a) hidroxipropilmetd celulosa, y
b) un espesador seleccionado entre el grupo formado por goma de
xantano, carrageno y sus mezclas,
en donde la composicion tiene un lustre superficial por lo menos de

150 al aplicarse mediante recubnmiento por inmersion a un substrato

La composicién de la revindicacién 1, en donde la composicion esta

formada por, con base en el peso total seco de la composicién,

a) desde aproximadamente 85 por ciento hasta menos de
aproximadamente 100 por ciento de hidroxipropiimetil celulosa,
y

b) desde aproximadamente 0,5 por ciento hasta alrededor de 5 por
ciento de un espesador seleccionado enire el grupo formado

por goma de xantano, carmageno, y sus mezclas

La composicién de la revindicacién 1, en donde la composicion esta
formada por, con base en el peso total seco de la compasicion,
a) desde aproximadamente 85 por clento hasta alrededor de 89,5

por ciento de hidroxipropiimetl celulosa, y
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b) desde aproxymadaments 0,5 por ciento hasta alrededor de 5 por

ciento de goma de xantano

La compostcion de la reivindicacidn 2, que comprende adicionalmente,
con base en el peso seco ftotal dela composicidn, hasta

aproximadamente 40 por ciento de plastficantes

La composicion de la reivindicacién 4 en donde los plastficantes se
seleccionan entre el grupo formado por polietiiénglicol, glicenna,
sorbitol, citrato de tnetilo, citrato de tnbutilo, cebacato de dibutilo,
aceites vegetales, agentes activos de superficie, propllénglhcol,
monoacetato de glicerol, diacetato de glicerol, tnacetato de glicerol,

gomas naturales, y sus mezclas

La composicién de la reivindicacion 4, en donde los plastficantes se
seleccionan entre el grupo formado por glicenna, poletilénglicol,

propilénglicol, acerte de castor, y sus mezclas

La composicidn de la revindicacion 2 que comprende adicionaimente,
con base en el peso seco total de la composicién, hasta

aproximadamente 14 por ciento de un agente colorante

¢
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La composicién de la revindicacién 7, en donde el agente colorante se
selecciona entre el grupo formado por azo colorantes, colorantes de
quinoftalona, colorantes de trnfenimetano, colorantes de xantano,
colorantes de indigoide, dxidos de tierro, hidréxidos de hierro, didxido

de titanio, colorantes naturales, y sus mezclas

Una forma de dosificacion para suministrar un agente activo,
comprendiendo la forma un recubrimiento extenor, comprendiendo

dicho recubnmiento extenor la composicién de la reivindicacidn 2

Una forma de dosricacién farmacéutca que comprende un

recubnmiento extenor de la composicién de la reivindicacién 2

Una forma de dosificacion farmacéutica que comprende un nicleo, un
subrecubnmiento que cubre sustanciaimente dicho nucleo, y un
recubnmiento extenor que cubre sustancialmente dicho
subrecubnmiento, en donde el recubrimiento extenor estéd formado por

la composicion de la reivindicacion 2

La forma de dosificacién recubierta de la reivindicacién 11, en donde el

subrecubnmiento comprende matenales seleccionados entre el grupo

y
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formado por éteres de celulosa, plastficantes, policarbohidratos,

pigmentos, opacificantes, y sus mezclas

La forma de dosificacion recubierta de la revindicacion 11 en donde el
subrecubnmiento comprende matenales seleccionados entre el grupo
formado por hidroxipropiimetil celulosa, acete de castor, poliehlén

ghcol, polisorbato 80, maltodextnna, y sus mezclas

La forma de dosificacién de la rewvindicacion 11 en donde el
subrecubrimiento esta formado por, con base en el peso seco total del
subrecubnmiento,

a) desde aproximadamente 2 por ciento hasta alrededor de 8 por
ciento de un éter de celulosa soluble en agua seleccionado
entre el grupo formado por hidroxipropiimetl celulosa,
hidroxipropil celulosa, hidroxietil celulosa y sus mezclas,

b) desde aproximadamente 0,1 por ciento hasta alrededor de 1 por

ciento de aceite de castor

La forma de dosfficacién de la rewvindicacién 11, en donde el
subrecubnmiento esta formado por, con base en el peso seco total del

subrecubnmiento,

JO
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b)

desde aproximadamente 4 por ciento hasta alrededor de 6 por
ciento de hidroxipropiimetil celulosa, y
desde aproximadamente 0,1 por ciento hasta alrededor de 1 por

ciento de acerte de castor

La foma de dosificacibn de la rewvindicacidn 15, en donde Ila

hidroxipropiimeti] celulosa tiene una viscosidad de aproximadamente

5000 cps en una solucidn acuosa que contiene 2 por ciento en peso

de hidroxipropiimetil celulosa

La forma de dosificacion de la rewvindicacibn 11 en donde el

subrecurbnmiento esta formado por, con base en el peso seco total del

subrecubrimiento,

a)

b)

desde aproximadamente 20 por ciento hasta alrededor de 50
por ciento de hidroxipropiimetil celulosa,

desde aproximadamente 45 por ciento hasta alrededor de 75
por ciento de maltodextnna,

desde aproximadamente 1 por ciento hasta alrededor de 10 por
ciento de PEG 400

1
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La forma de dosificacion recubierta de la reivindicacién 11, en donde el

recubnmiento est4 formado por, con base en el peso seco total de el

substrato,

a) desde aproximadamente 25 por ciento hasta alrededor del 40
por ciento de hidroxietiicelulosa,

b) desde aproximadamente 50 por ciento hasta alrededor de 70
por ciento de maltodextnna,

c) desde aproximadamente 5 por ciento hasta aproximadamente

10 por ciento de PEG 400

Una tableta recubierta con la composicién formadora de pelicula de

acuerdo con la rewvindicacién 2

La forma de dosficacidn recubierta de la remindicacion 11, que
comprende adicionalmente una cantidad efectiva de un ingrediente
farmacéutico activo, en donde dicha forma de dosificacion satisface los
requisitos de disolucidn de la USP para formas de desprendimiento

inmediato de dicho ingrediente farmacéutico activo

Una dispersién acuosa de la composicidn de la reivindicacién 2, para

la manufactura de tabletas recubiertas por inmersién

qe
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La dispersidon acucsa de la rewvindicacion 21 formada por, sobre la

base peso total de la dispersidn acuosa,

a) desde aproximadamente 10 por ciento hasta airededor de 14
por ciento de hidroxipropiimetil celulosa, y

b) desde aproximadamente 0,1 por ciento hasta alrededor de 0,14

por ciento de goma de xantano

La composici6n de la revindicacién 1, 1a cual es sustanciaimente libre

de gelatina

El usc de la dispersibn acuosa de la reivindicacidn 21 para la

fabncacién de tabletas recubtertas por Inmersion

Una forma de dosificacion farmacéutica que comprende un nlcleo y
un recubnmiento, cubnendo sustanciaimente dicho recubnmiento
dicho nucleo y teniendo un lustre superficial aproximadamente de 150,
en donde dicho recubrnmiento comprende la composicidon de la

rewvindicacidn 1

La composicién de la reivindicacién 2, que comprende adicionalmente
un agente mejorador de peso, seleccionado entre el grupo formado

por simeticona, polisorbato 80, y sus mezclas

9%
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Un medicamento simulado en forma de a cépsula, que comprende

a un nicleo que tiene un pnmero y un segundo extremo,

b una pnmera capa de recubnmiento que tiene un pnmer color
provisto sobre dicho pnmer extremo de dicho niicleo,

c una segunda capa de recubnmiento que tiene un segundo color
sobre dicho segundo extremo de dicho niicleo, dicho pnmer
color es diferente a dicho segundo color,

en donde por lo menos una de dichas pnmera capa de recubnmiento y

segunda capa de recubnmiento comprende la composicién de la

revindicacion 1

El medicamento de la reivindicacion 27 en donde al menos una de
dicha pnmera capa de recubnmiento y dicha segunda capa de
recubnmiento estd formada por una composicién de recubnmiento,
estando formada dicha composicién de recubnmiento por, con base en
ol peso seco total de la composiciéon de recubnmiento,
a) desde aproximadamente 85 por ciento hasta menos de
aproximadamente 100 por ciento de hidroxipropiimetilcelulosa, y
b) desde aproximadamente 0,5 por ciento hasta alrededor de § por

ciento de goma de xantano
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Un medicamento simulado en forma de a cépsula, que comprende

a un nlcleo que tiene un pnmero y un segundo extremo,

b una pnmera capa de recubnmiento que tiene un pnmer color
provisto sobre dicho pnmer extremo de dicho nicleo,

c uha segunda capa de recubnmiento que tiene un segundo color
sobre dicho segundo extremo de dicho niicleo, dicho primer
color es diferente a dicho segundo color,

en donde por o menos una de dichas pnmera capa de recubnmiento y

segunda capa de recubnmiento comprende la composicién de Ia

revindicacion 1

E! medicamento de la reivindicacidn 27 en donde al menos una de
dicha pnmera capa de recubnmiento y dicha segunda capa de
recubnmiento estd formada por una composicién de recubrnimiento,
estando formada dicha composicidon de recubnmiento por, con base en
el peso seco total de la composicidn de recubnmiento,
a) desde aproximadamente 85 por ciento hasta menos de
aproximadamente 100 por ciento de hidroxipropiimetilcelulosa, y
b) desde aproximadamente 0,5 por ciento hasta alrededor de 5 por

ciento de goma de xantano

qs



10

15

20

29

30

31

32

El medicamento de la remindicacion 28 que comprende
adicionaimente una capa de subrecubnmento que cubre
sustanciaimente dicho nicleo de tableta, prowvista dicha capa de
subrecubnmiento entre dicho nicleo de tableta y dicha pnmera capa

de recubnmiento y dicha segunda capa de recubnmiento

El medicamento de la remvindicacién 29, en donde el subrecubnmiento
comprende matenales seleccionados entre el grupo formado por
éteres de celulosa, plastficantes, polcarbohidratos, pigmentos,

opacificantes y sus mezclas

Una composicién soluble en agua para recubnr por inmersién un
substrato formado por

a) hidroxipropilmetil celulosa, y

b) acerte de castor,

en donde la composicibn comprende un lustre superficial de por lo
menos 150 al aplcarse mediante recubrmiento por inmersién a un

substrato

Una forma de dosificacién farmacéutica que comprende un nicleoc y

un recubnmiento, cubnendo sustancialmente dicho recubnmiento

%
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El medicamento de I[a relvindicacién 28 que comprende
adicionalmente una capa de subrecubnmiento que cubre
sustanciaimente dicho nicleo de tableta, provista dicha capa de
subrecubnmiento entre dicho nicleo de tableta y dicha pnmera capa

de recubnmiento y dicha segunda capa de recubnmiento

El medicamento de la reivindicacién 29, en donde el subrecubnmiento
comprende matenales seleccionados entre el grupo formado por
éteres de celulosa, plastficantes, policarbohidratos, pigmentos,

opacificantes y sus mezclas

Una composicidn soluble en agua para recubnr por inmersién un
substrato formado por

a) hidroxipropiimetil celulosa, y

b)  aceite de castor,

en donde la composicidn comprende un lustre superficial de por lo
menos 150 al aplicarse mediante recubnmiento por inmersién a un

substrato

Una forma de dosificacién farmacéutica que comprende un nucleo y

un recubnmiento, cubnendo sustanciaimente dicho recubnmiento
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dicho niicleo, en donde dicho recubnmiento comprende la composicién

de la remindicacion 31

El uso de la composicién de ia reivindicaciéon 31, para la manufactura

de tabletas recubiertas por Inmersién

Una composicidon soluble en agua para recubnr por inmersién un
substrato, formada por

a) hidroxapropiimehl celulosa, y

b) maltodextnna,

on donde la composicidn posee un lustre superficial por lo mencs de

150 al aplicarse mediante recubnmiento por Inmersién a un substrato

La composicion de la nrewindicacion 34, que comprende

adicionalmente polietilénglicol

Una forma de dosificacién farmacéutica que comprende un ntcleo y
un recubnmiento, cubnendo sustanciaimente dicho recubnmiento
dicho nucleo, en donde dicho recubnmiento comprende la composicion

de la reivindicacion 34

Q8
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dicho nicleo, en donde dicho recubrimiento comprende la composicién

de la reivindicacion 31

El uso de la composicién de la rervindicacién 31, para la manufactura

de tabletas recubiertas por inmersion

Una composicion soluble en agua para recubnr por inmersién un
substrato, formada por

a) hidroxipropiimetil celulosa, y

b) maltodextnna,

en donde la composicién posee un lustre superficial por lo menos de

150 al aplicarse mediante recubnmiento por inmersién a un substrato

La composicion de la rewvindicacibn 34, que comprende

adicionalmente polietilénglicol

Una forma de dosificacion farmacéutica que comprende un ntcleo y
un recubnmiento, cubnendo sustanciaimente dicho recubnmiento
dicho nticleo, en donde dicho recubnmiento comprende la composicién

de la reivindicaciéon 34
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El uso de la composicion de la revindicacion 34 para la fabneacién de

tabletas recubiertas por inmersidn

La composiciéon soluble en agua de la remndicacion 1, en donde la

composicidn esta formada por, con base en el peso seco total de la

COMpOoSsICION

a) mas de aproximadamente 85 por ciento y menos de
aproximadamente 89,5 por ciento de hidroxipropilmetil celulosa,
Y

b) més de aproximadamente 0,5 por cento y menos de
aproxmadamente 5 por ciento de carrageno, en donde la
compaosicion posee un lustre superficial por lo menos de 150 al

aplicarse mediante recubnmiento por inmersién a un substrato

Una forma de dosfficacién farmacéutica que comprende un ndcleo y
un recubnmiento, cubnendo dicho recubnmiento sustancialmente
dicho nucleo, en donde dicho recubnmiento comprende la composicién

de la reivindicacién 38

El uso de la composicién de la reivindicacidn 38 para la fabncacién de

tabletas recubiertas por inmersin
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

June 13, 2002

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
FILING DATE UNDER 35 USC 111

APPLICATION NUMBER  10/122,999
FILING DATE Aprd 12, 2002

By Authority of the
OMMISSIONER OF PATENTS AND TRADEMARKS
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DOCKET NO MCP-303

IN THE UNITED STATES
PATENT AND TRADEMARK OFFICE

Applicant Cynthia Gulian et al
For DIP COATING COMPOSITIONS CONTAINING CELLULOSE ETHERS

Express Mail Certificate

"Express Mail® mailing numbezr EV 065841702 US

Date of Deposit April 12, 2002

I hereby certify that this complete application (including 34

specification pages and 40 claims), an unexecuted Declaration
and Power of Attorney and Patent Application Transmittal

(2’ PP ), 18 being deposited with the United States Postal
Bervice "Express Mall Post Office to Addressee” servace under
37 CFR 1 10 on the date indicated akove and is addressed to the
Commissioner for Patents, Box Patent Applications, Washington,

D C 20231

An exscuted Combined Declaration and Power of Attorney will be
submitted to the United States Patant and Trademark Office upon

receipt of the U 8 &Serial Number for this patent spplication

Karen Hall-Morgan —
{Typed or printed name of perscn mailing paper or fee)

}@w {agt. Mosr

(Signature of person mailing papex Or fee)
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DIP COATING COMPOSITIONS CONTAINING CELLULOSE ETHERS
CROSS-REFERENCE TO RELATED APPLICATION

This Application cleims the benefit of Unlied States Applicetion Number 60/281,127 flled
on 15 May 2001 end United States Application Number 8(/325,726 flled 28 September 2001
which are both Incorporaied by refarence In their entiretiss herein.

FIELD OF THE INVENTION
This invention relates to novel, water soluble, gelatin-frea compositions for dip coating
substrates, such as tablats and cepsules and mathods for producing such dosage forms  This
Inventon further relates to a mathod for Increasing the walght gein of a water soluble, gelatin-free,
fim forming coating on a dip-coated tablet or caplet.

BACKGROUND OF THE INVENTION

During moet of this century hard gelstin capsules wers a popular dosage form for
prescription and over-the-countar (OTC) drugs. The abiiity to combine cepsule heives having
different colors provided menufachrers with a unique meens of distinguishing various
phamaceutical products  Many petiants preferred capsules over tablets, percelving them as being
easlor io awaliow This consumer preference promptad pharmaceutical menufaciurers to market
cartain producits in capaule form evan when they wene also avaliable in tablet form

Generally ampty hard gelatin capsules are manufactured using sutomnsted aquipment.
This equipment employs rows of siainlass stesd pina, mounted on bars or plates, which are dipped
into a gelatin soiution maintainad at & uniform lamperwiure and fluidity The plns are then
withdrawn from the gelalin solution, rotated, end then insertad Into drying kins through which &
strong biast of fiterad air with controlied humidity is forced A Grude capsude haif 18 thus formed
over each pin during drying Each capsule half Is then stripped, trimmed o uniform length, fillad
and joined to an approprinte mating haif

An attamative o capaule products are capiets, which are solld, oblong teblets that are
olten coated with various polymers such as caliuloss ethers to improve their assthefics, stablity,
and swalowabliity Typically, such polymers are applied to the tablels aither from solution in
organic solvants, or from agqueous dispersion via spraying. However, such spray-coated tablets
inck the shiny surface and elegance of the hard gelatin capaules. Additiorally, it s not
commercially feasibie to spray-coal a inblet with a different color coating on each end

Ancther atamative f0 capsule products are “geicaps “ which are elegant, shiny consumer-
prefared dosage forms that are prepared by dipping each half of an slongatad tablet in two
different colors of gelaiin solution See United States Patent Nos 4,820,524, 5,538,125,
6,686,689, 5,770,225, 5 198,227 and 5,200,233 which are all incorporated by reference herein
A simiar dosage form, commerciaily avaliable aa a "geltab,” is prepared by dipping sach half of a -
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round convex tablet into different colors of gelatin solution as described in United States Patant
Noa 5,228,816, US5,438 026 and USS5,878,408, which are all incorporaied by referenca herein
As used harsin, such “gelcaps® and "geitabs” shall ba included within the brosder term, “ablets ™

However the use of gelatin as a pharmaceutical coating matarial presents certain
disadvantages and Iimitations, including the polential for decreased dissolution rate efier estended
siorage due to cross-finking of the galetin, potential for microbial contamination of the gelatin
solution during processing and long procsasing times due to exisnsive drying requirements.
Further tha enargy-related costs nesociaied with geletin coatings tand to be high since the geiatin
material is typically applled to the subsirates at an slevated tampemsture of at ieast about 40°C In
order to maintaln fluldity of the gelatin while the subsiraies are mainiained at about $50°C in order
o minimtze microblial growth

Varlous attempis have been made to produce gelatin-fres hard shell capsules For
ammpls, WO 0)/18835 discinees the combination of starch ethars or oxidizad starch and
hydrocolioids for use in preparing hard cepsule shells via conventional dip mokding procesaing
Sae glso U8 Pat. No. 4,001211 (cepsules prepared via pin dip coating with thermogelled
methyiceliuiose sther compoaltions ) Howsver due fo potential tempering concams herd gelatin
capsules are no longar a prefermed dalivery system for consumer (over-the-counter)
pharmaceuticals distary supplements or other such products  Additionally the properiies of an
idaal compoaition into which stssi pina are in be dipped then dried to form hard capsule shalls
theraon are not'naceasarlly the same as those for dipping tablets to form a coating thereon  For
exampls relevant physical properties such ps viscosily weight-gain fim thickneas, tenshe
strength siasticlty and molsture content will differ belwesn compositions for hard capsule
formation and for coafing tablets Seeeg U5 Pat No. 1 787 777 (Optimal temperatures of the
substraie and costing solution residence times in the solution, and drying conditions differ )

One disadvantage associatad with dipping tablety or capsutes into a non-galatin couting
aysiom Is that the resulting coatings often lack adequate tensfle strength piasticlty hardness, and
thicknesa Moraover, the inciusion of plasticizars into such non-gelatin coating systema oftan
results In teblets having soft, tacky coatings without a hardness sufficient to maintain thelr shape or
smoothness during handling In addiiion, meny non-gelatin compositions do not adhere to the
tablet subsirute In an amount sufficlant to uniformly cover the tablet after a single dipping Further,
many non-galatin compesitione lack the sufficlent rheclogical properties naceasary to maintain
uniform color dispersion Shroughout the dipping and drying process. Although attempts have been
made fo improve the thaclogical properiiss of these compositions by, for exarnpls, Incressing their
solids content in order fo increass viscosfly However such compositions often disadvantageously
resuttad in undesirable coating assthetics such as surface roughness, decreased gloes, and non-
uniform coating thickness.

It s dasirabie to find a dip coating matarial, which not only produces a simiar slegant,
shiny, high gloss, consumar-praferaed dosage form slnliar to that of gelatin-coated forms, but

which s ebsent the Imiistions of gelatin, particularly those noted above
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SUMMARY OF THE INVENTION

The presant invention providea for a fllm forming compeastition for dip coating a substrate
comprising, conalsting of and/or conalsting sssentially of*

a) hydroxypropyimetivyl celluiose; and

b) a thickaner selacted from the group consisting of xenthen gum carragesnan, and

mixiures thereof,
wharein the composition possesses a surface gioss of at least 150 when appled via dip coeting to

8 subsirals

Ancther smbodiment of the present invantion is directed to a waler soluble composiion for
dip-coating & subairate comprising, consisting of and/or consiating essentislly of
) hydroxypropyimathyl celliioss” and

b) castor of),
wherein the compositipn possesses a surface gloss of at laast 150 whan appliad via dip coeting to

2 substrate.

Another embodiment of the presant tnvention Is directad to & water saluble composition for
dip-coating a subeirate comprising, conaisting of, sncifor consisting essentially of

@) hydroxypropyimethy celluloss; and

b) maltodexisin
wherein the composition possssses a surface gioss of at Jeast 150 when applisd via dip coating to
a substraie

We have found that when a dosage form ls coaiad with the composition of the present
Invention the result s an elegant, shiny high gioss, consumer-prefermed dosege form similer to
that of a gelstin-costed form, but which lacks the limitations sssociated with gelatin, particularly
those notad shove Wa have also found that whan such a composition is used in dip coating and
apray coating operationa & does not inhibit the dissclution of the active coated therewith Further,
wa harve found that the color iniformity of dosege forms coztad with such compositions le
improved upon the addition of a weight gain enhancer thereto.

DETAILED DESCRIPTION OF THE INVENTION
Aa used herein, “capsuies” refer to hard shell compeartments that enciose a dosabie
ingredient. “Tabiets,” as used herein, refer to compressed or moided sciki dosage forms of mny
shape or size “Caplets,” as usad hersin, refer fo solld, ablong-shaped fablets. “Geicaps” refer to
sold capiets having a giossy geiatinous coating, end "gellebs” refer to sofid teblets having fat
sides, convax opposing faces, and a giossy gelatinous coating "Herdness” as used hereln in
connection with fims or coatings Indicales the resiatance of the fiim/coating to deformation upon
impact. “Water soluble,” as used herein in connectian with non-polymeric materials, shall mean
from sparingly soluble io very soluble .e not more than 100 parts water required to dissolve 1
part of tha non-polymeric water soluble soluts, Sss Remington "The Scisnce and Practice of
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Phamacy,” pagea 208 — 200 (2000) "Water soluble,” as usad herain in connection with
palymeric materials, ahall mean that the polymer swells in water and can be diepereed et ths
molecular lavel to form a homogeneous disparsion or colioldal “solution® “Surface gloss” as used
herein, shall refer to amount of light reflectance as measurad at & 60 degrees Incident angie using
the method set forth in Bxample 7 hereln

Dimethicane ls 2 well known phamaceutical material consisting of inesr aioxane polymars
contsining repeating unita of the formuia {{CH;):510), stablitzed with irimethylalioxy end blocking units
of the formula [{CHaWSI0-L Simethicone s the mixture of dimethicons and efficon dicsdde. For the
purposes of this invention, the iwo materals may be used interchangably

The first ambodiment of this invention Is directad to water soluble, substantially gelatin-
fres, flim forming compositions for dip coating tablels or manufacturing capsules via a dip molkding
process. Ons composition comprises consists of, and/or conslets essentially of a fim former such
83 2 calluioss sther, o.g , hydroxypropyimathylcelluloss; and a thickaner such as & hydrocoliok!
e.g xanthen gum or carrageenan in another embodiment, the composltion comprises, consisis
of and/ar conalsts essantially of & fiim former such as & modified starch selecisd from way maize
starch tapioca dexdrin, and derivatives and mixfures thereof* a thickener seleciad from sucrose,
dextrose, frucinss, maitodextrin, polydexirose, and derivatives end modures thersof; and a
piasticizer, e g polyethylens giycol, propylens glycol, vegetable ofls such as casior oll, glycerin,
and mixtres thereo!f in yet another embodiment, the composition comprises consiate of, and/or
conalsis essentially of a fim former such aa a cellulose sther e g, hytiroxypropyimathyicallulose;
and opionally a plasticizer such as vagaiable olls, ¢ g., castor oll, and may optionally be
substantially free of thickanars such as hydrocoliolds, & g. xanthan gum  In yet another
embadiment, the compoaltion comprises, consisin of and/or conaleia essentially of a fim former
such es a celluioss ether, 8 g  hydraxypropyimethylceliuiose, an extender, auch as
polycarhohydrates e g. maltodesdrin, and optionally a plasticizer, auch as giycols e.g,
polysthylane glycal, and mey optionelly be substantially fros of thickenars such as hytrocollokda
e g xanthah gum As used hersin “substantislly gelatin-fres” shall mesn less then about 1
porcont, e.g less than about 0 5 percent, of gelatin In the composiion and “subsiantially frea of
thickeners® shall mean Isss than about 1 percent, e.5 less than about 0.01 percent, of thickeners
In the compoaltion.

Any fim former inown in the art s sultable for uss In fim forming composltion of the
present invantion Examples of sultable fikn formers inolude, but are not limited to,
polyvinyleicohol (PVA), hydraxypropyl starch, hydroxyetiry! starch, pulluian methylethy! starch,
carbaoxymethyt starch, metityiceliuloss, rydroxypropyiceliuloss (HPC), hydroxyethyimethyicelluices
(HEMC} hydraxypropyimsthyiceliuicse (HPMC), hydroxybutyimethyiceliulose (HBMC)
hydroxyethylsthyicelluiose (HEEC), hydraxyethylhydraxypropyimethyl cefulose (HEMPMC), pre-
gelatinkzad wtarches, and polymers and derivatives and mixtures thereof

One suttable hydrostypropyimsthyiceliuloss compound 1s "HPMC 28107, which is a
celiuicse sther having a degree of aubatitution of about 1.9 and e hydroxypropyl moler substiution
of 023 and containing, based upon the total weight of the compound from about 20% o about
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30% methoxy! and from abourt 7% to about 12% hydroxylpropyl groups  HPMC 2010 le
comemercially evallable from the Dow Chernical Compeany under the tradeneme, "Mathocel E *
“Methocsl E5, “ which Is ane grade of HPMC-2610 sultable for use in the present invention, hes a
viscosily of ebout 4 1o 8 cps (4 to 6 milipescal-seconds) at 20 "C in a 2% aqueous aclution as
determined by a Ubbelohde viscometer Simlarty "Methocel ES " which Is enother grade of
HPMC-2810 sultable for use in the prasent Invention, has a viscosity of about 5to 7 cps (6to 7
milipascal-seconds) &t 20 °C in a 2% aqueous solulion as delsrmined by a Ubbelohde viscomaeter
"Methocal E15," which is another gradas of HPMC-2010 sultebla for use In the present irvantion,
has g viscosity of about 15000 cps (15 miipascal-seconds) at 20 *C in a 2% aqueous sofution as
determined by a Ubbelohde viscometsr As used hereln “degres of substfiution™ shall meen the
avernge number of substituent groups attached to a anhydrogiucose ring, anxd "hydroxypropyl
molar substiulion® shall mean the number of molas of hydroxypropy! par mole anhydroglucose

As used hereln, “modifiad starches” include starches that heve been modifisd by
crosslinking, chemically modified for improved steblity or physically modifled for improved
solublilly properties As used hareln “pra-galstinizad starches”™ or “Instantized starches” refers to
modified starchas that have been pre-wetisd, then dried o snhanca thelr cold-water solublity
Suftable madified starchas are commercially avaliable from several suppllers such as, for mample,
AE. Staley Menufacturing Company, and Nafional Starch & Chemical Company One suitsble
modified starch includes the pra-gelatinkzed waxy malza derivative sterches that are commercially
avallable from National Sterch & Chemical Company undar the tradenamas, “Purlly Gum™ and
“FimSetl”, and derivatives, copolymers, and mbdires thereof Such waxy malze starches typically
contain, based upon the iobal weight of the atarch from about 0 percent io ebout 18 parcent of
amylose and from ebout 100 parcent ip about 88 parcent of amylopactin

Suitsble taploca dedring includs thoss svaliable from National Starch & Chamical
Comparty under the tradename, "Crystal Gum”® or "K-4484," and derivatives thereof such as
madified food starch derfved from taploca, which [s avalieble fram National Sterch and Charnical
under the tradename, “Purity Gum 40, and copolymers and mbdhures thereof

Any thickener known In the ert is sultable for usa In the fim forming composition of the
prasent invention Examples of such thickeners include but are not limitsd o hydrocolioids such
&s aiginutes, agar, guar gum, locust bean, carrageensan, tans, gum arabic, tragacanth, pectin,
xanthan, gellen, maliodexdrin, galactomannan, pusstulan, laminarin, sclarogiucan gum erebic
inulin pectin whelan, rhamsan zoogisn, methylan, chitin, cyclodaxtrin, chitosan and derivatives
and mixturas thereaf Additional sultable Sicksnars inchada sucross, dexirose frucioss,
maliodaxirin polydexirose and the (fke, and derivatives and combinations thereof

Sufteble >anthan gumes include those avaliable from CP Keico Company under the
tradenarne, "Keitrol 1000~ “Xanirol 180 " or “KB8B310 "

Any plasticizer known in the pharmeacsulical art is suitable for uss in the present invantion
and may inciude, but not be limited to polysthylene glycol, giycarin, sorblio!, triethy! citrate; tribuyl
clirale, dibutyl sebecats, vegetable olls such ea castor oll, surfactanis such as polysorbates
sodlun lauryl sulfetes, end dioctyl-sodium sulfosuccingiss. propyisne giveok mono acetals of
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glycerol  diacetate of glyceror triacstats of glycerol; natural gums and mixtures tharsof In
solutions conteining a celiulose ether fim former an oplional plastictzer may be present In an
emount, based upon the totai waight of the solution, from about 0 percent to about 40 percent.

in one embodiment, the fiim forming composition for dip coating substraies mey be
substentially free of geistin Le., @ g contains iess than about 1%, or lesa than about 0 01% of
gelatin

in anothar smbodimant, the fim forming compesition for dip coating substraias may bo
subsiantiafly free of bovina derived materials, Le., 8.g containg lass than about 1%, or lsss than
about 0.019% of bavine derived materials.

in embodiments wharein a cellulose ather fim former Is used In the compoeition, the fim
forming compoattion for dip coating subsirates mey be substantially free of hydrocolloids, l.e , 8.0
contains less than about 1%, or lass then about 0.01% of hydrocoliolds.

In yat anothsr ambodiment, the fim forming composiiion for dip coating subsirates may be
substarially free of plasticizare, | ., 6. conteine lasy than about 1% or less than about 0.01% of
plasticizors

In one embodimant, the fim forming composition for dip coating substrates contains,
bassd upon the total dry solkie weight of tha compositjon, from about 95 percent to isss than
about 100 percent , 8.g. from about 95 parcant to about 89.6 percent, of a fitm formner such as 8
cellulose ather, a.g. hydroxypropyimethyicelluloss and from about 0.5 percent to about § percant
of a thickensr such as a hydrocoliowd, 6.g. xenthen gum

In another embodiment, the fim forming composition for dip cosaling subsirates contains,
besed upon the total dry solids weight of the composition, from about 40 percent to about 60
parcant, ag from about 50 parcent o about 55 percent, of a modified starch, e g a waxy meize
starch a taploca dextrin, and/or mixtures and derivatives thereof from about 15 percent to about
30 percent, 8.g , from about 20 parcent io ahout 25 percant of m plasticlasr .9 , glycarin,
polysthylens glycol, propylens glycol, castor off and mixiures thereof; and from about 5 parcent to
about 25 percant, e.g from about 10 parcert to sbout 20 parcent, of a thickenar, e.g., sucross,
dextrose frucioss, maltodexdrin polydexdrose end mixtures thereof

in yet another ambodiment, the fim forming composttion for dip coating substratas
contains, based upon the toll dry solids welght of the composition, from about 88 percent to ebout
100 percant, 8 g from about 97 percent to about 100 percant, of a fim former such as a calluices
ather, 0.g hydroxypropyimethyiceliulose.

in yst anather embodiment, the film forming compesttion for dip cosatiing subsirates
contains, basad upon the total dry solids weight of tha composttion, from about 85 percent to sbout
100 percent, o g from ebout 87 percant tn about 100 parcent, of a fiim former such as a celkiicse
ether, 0.g , hydroxypropyimethyiceliuiose, and (s substantially free of hydrocoliokds, Le e.g.
containa leas than about 1%, or iess than about 0 01% of hydrocalioids

In yat another ambodiment, the fiim forming compoeition for dip cosling aibstrates
contains, based upon the iotal dry solids weight of the composition, from about 85 parcent to sbout
100 percent, a g from about 87 parcent to abaut 100 parcent. of & fim formar such as & celidoss
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sther e.g., hydroxypropyimethylcsliulose; and from about 0 1 percent to about 1 0 parcent, e.g.
from sbout 0 25 percant to about 0.5 percent of a piasticizer such as vegetable alls, & g. Castor

o

In yet ancther embodiment, the ffim forming compoaition for dip coating substates
contsins, based upon the total dry solids waight of the compoaltion from about 5 percent to about
89 parcant, 8. from about 50 percant o about 80 parcani, or from about 80 percent to about 80
percent of a fiim former such as a celluiose ather, e.g., hydrestypropyimethylceliulose, from ebout 4
parcent to about 80 percant, e ¢ from about § parcent iy about 50 parcant or from about 5 parcent
to about 40 percent of an extender such as polycarbohydrabes, e.g. maliodexdrin, and from about
0 1 percent to about 20 percent, a.g from ebout 2.5 percent io about 15 percant of a plastictzer
such aa glycols, e.g polyethylena glycol Bxampies of sulisble dry compositiona are disclosed in,
for example, United States Patent Nos 5,470,581 and 6,183 808, which are incorporated by
refarance herein

Theee fim forming compaositiona are typically In the form of a disperaion for eass of dip
coating substratss thersin  Such dispersions contaln a solvent in an amount, basad upon the total
weigitt of the disperson  from about 30 parcent to about 87 percent, for exampis, from about 80
percent to about 82 percant or from about 40 percant to about 75 percent. Examples of sultable
solvenis incjude, but ame not fimiied to water aicohols such as methanol, ethanol, end lsopropanol;
organic soivents such as melihylene chicride, acetone, and the ke; and mixtures thereaf n one
embodiment, the solvent is water  The resulting film, forming disparsion typically possessss a
sofids [evel of, based upon the total weight of the flim forming dispersion, from about 3 parcent to
sbout 70 parcent, for example, from sbout 8 percent to about 20 parcent or from about 26 percant
{o about 80 parcent.

in one embodimant, the fim forming compoaliion for dip coaling subsirstes containe,
basad upon the total wet weight of the dipping disperelan composition, from about 5 parcent to
sbout 20 percent, @ g from about 8 percent fo about 15 percant or from about 10 percent o
about 14 parcent, of a fim former such as hydraxypropyimethyicelluiose and from about 0 05
parcent to about 0.2 percent, e g. from about 0.08 percent {0 about 0 16 percent or from about 0 1
perceni to about 0 14 parcant, of a thickener such as xanthan gum

In another ambodiment, the flim forming compasition for dip coating substrates contsing
basad upon the total wet weight of the dipping dispersion camposition from about 20 parcent to
about 35 percent, e.g from about 25 percent to about 30 percent, of a fim former such s wexy
matee starch taploca daxtrin, arxi/or derlvatives and mixturee thereof; from about 5 percent i
about 20 parcant, 4.9 from about 10 percent b about 15 percant of a plastictzer such as glycerin,
polysihyiene glycol propylene giycol cestor of and mbtiures thersof and from about 5 parcant to
sbout 16 parcant of & thickaner selacted fram sucrose, frucinsa, dexirose, maftodextrin,
polydextrose and mixtures thereof

in yat another embodiment, the film forming composition for dip coating substrates
contsina, based upon the intal wet weight of the dipping dispersion compesiiion, from about 5
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percent to about 25 parcent, 8.9 from about 8 percent io about 20 percant or from aboul 10 to
about 18 parcant, of a fim formar such as & celluloss ether 8.9., Iydroxypropyimethyicsliuloss.

in yat another embodiment, the film forming composition for dip coating substrates
containa, based upon the total wet weight of the dipping dispersion composition, from about 5
percent to about 25 percent, e.g from about 8 percant to about 20 percent or fram about 10 to
about 16 percent, of a fim former such as a cellulose ether, ¢ ., hydroxypropyimethyicelluloss,
and s substantially free of hydrocoliokis, 18, 8.g contains lees then about 1%, or less than about
0.01% of hydrocoliokis.

In yet snother embodiment, the film forming composition for dip coating subsirates
contains, based upon the total wet waight of the dipping disparsion composition from about S
percant to about 25 parcent, 8.9 from about 8 parcent to about 20 percent or from abourt 10 io
sbout 18 percent, of a fllm former such as a celluiose sther & g  hydraxypropyimethyiceliuloss
and from about 0 001 percent to about 0 1 percent, e.g from about 0 01 parcent to ebout 0 08
percent of a plasticizer such as vegetable afls, e g. castor oil

In yst another embodiment, the fim forming composition for dip coating substrates
contains, based upon the total wet weight of the dipping dispersion composition, from ebout 1
parcent in about 21 percent, e.g from about 10 percent fo aboul 10 percent or from about 18
percent to about 18 percent. of a fim former such as a callulose ether e g,
hydroxypropyimethyiceliuloss; from about 0 1 parcent to ebout 17 percent, @ g from sabout 1
percent to about 11 percent or from about 1 parcant to about,8 perceni of an axiender, such as
polycarbohydrates, 8.g maltodexirin; and from about 0 02 percent fo ebout 4 percent, 8.g from
about 0 5 percent to about 3 percent of @ plasticizer suich s glycals, 6.g polysthylene glycol

Optionally, the composition for dipping may further comprise other ingrediants such as,
bawed upon the total weight of the dipping solution, from about 0 parcent to ebout 2 percant
preservatives such as methyiparaben and propylparaben from abaut 0 percent to about 14
percent opacifying agents such as tianium dioxide and/or from about 0 percent to about 14
percent colorants. See Reminglon’s Practice of Pharmacy Martin & Cook, 17%ed pp 1825-30,
which Is hersin Incorporated by reference

Any coloring agent suftable for use in pharmaceutical applications may be used in the
present Invention end may Includs, but not be Iimiied io azo dyess guinopthaione dyes,
triphenyimethene dyes, xanthene dyss, indigold dyes, ron axides, iron hydroxides, titmnium
dioxide natural dyss, and mbdures thereof More spacifically, sultable colorants include, but are
not limited to patant bive V, acid brilllant green BS, red 203, arorubine, ponceau 4R, amaminth,
D&C red 33, D+C red 22, D+C red 28, D+C red 28, D+C yellow 10, FD+C yeliow 5, FD+C yellow
8, FO+C red 3, FD+C red 40, FD+C blue 1 FD+C blus 2 FD+C green 3, brillant bieck BN carbon
biack, ron axide biack, iroh axide red, Iron oxide yellow, titanium dicxdds, riboflavin, carclanes,
antyhocyanines, hismeric, cochingal exdract, clorophyliin, canthaxanthin, caremel, betanin, and
mixtures thereof
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In one embodiment, sach end of the tablet or capsule may be coeted with dip costings of
different colors io provide a distinctive appearance for speciatty products  See United States
Putent No 4,820,524, which s incorporated by reference herein

In one smbodiment, the pharmaceutical dosage form Is comprisad of a) a core containing
an aclive Ingredient; b) an optional first coating layer comprisad of a subcoating that substantially
covers the core; and ¢) asecond coating layer an the surface of the first coating layer, the second
coating layer comprised of the dip coating compoeition of the present invention As used herain,
“subsiantially covers™ shall mean at least about 85 percent of the surface arsa of the core ks
coverad by the subcoating

in an aitemate ambodiment, a first active ingredient may be contained in the first coating
layer, and the core may contain a second active ingrediant and/or an additionst amount of the firet
active Ingredient. In yel another embodiment, the active ingredient may be contained in the firat
coating layer, and tha core may be substantially fres, | @ less than about 1 percent, a.g leas than
mbout 0 1 parcent, of active Ingredisnt.

The use of subcoetings ks well lnown In the art and disclosed In, for emmpls, United
States Patent Nos. 3,185,829, which Is Incorporated by reference heraln  Any composition
sullable for film-coating a tablet may be usad as a subcosting eccording to the present invention
Bxampies of sulleble subcoatings are disciosed in United States Patent Nos. 4,683,256
4,543,370, 4,643,804, 4,628,841, 4,725,441, 4,502,924, 5,830,871, and 8,274,162 which ere all
Incorporated by reference hereln  Additional sultable subcoatings Ingiude one or more of the
following Ingredisnis. caliuioss athers such as hydraxypropykmethyicelkdces,
hydraxypropyiceliuloas, and hydraxyethyiceliulase; palycarbohydrates such as xanthan gum,
starch, and maitodexdrin plasticizers including for example, glycerin polyethylane glyeol
propylane glycol, dibutyl sebecate, tristhyl citrte, vegetabie ofis such as castor oll surfactants
such as polysorbate-80 sodium lauryl sulfate end dioctyl-sodhum sulfesuccinate;
polycarbohydratos pligments and opacifiers.

In one embodiment, the subcoating mey be comprised of based upon the total weight of
the subcoeting, from sbout 2 percant to about 8 percent, a.g from about 4 parcent to about 8
percant of a water-soluble celiuiose sther and from about 0 1 percent to about 1 parcent casior oll
as disciosad in detall In United States Patent No 5,858, 589, which Is incorporated by refersnce
herein In another smbodiment, the subcoating may be comprised of, based upon the total weight
of the subcoating, from about 20 percent to about 50 percent, e.g , from ebout 26 percant 1o about
40 percant of HPMC, from about 45 percent 1o about 75 percent, e.g , from aboyt 50 percent to
sbott 70 parcent of maliodexirin and from about 1 percent to about 10 parcent, e.g , from about 6
percent fo about 10 percent of PEG 400

The dried aubcoating typically ls presant in an smount, bassd upon the dry weight of the
core, from about O percent io aboul & percent. The dried dip costing layer typically is present in
an amount, bassad upon the dry waight of the core and the optional subcoeting from about 1 5§
parcent to about 10 parcent.
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The average thickness of the dried dip coating layar typically Is from sbout 40 to about 400
microns. Howaver one skiled in the ert would readily appreciate without undue experimentation
that the dip coating thickness may be varied in order to pravide a smoother samer to ewallow
dosage form or to achleve a desired dissolution profiis.  Moreover, the thickness of dipped fim
coatings may vary at different locations on the subsirato depending upon lis shape For example,
the thickness of the coating st an adge or comer of & subsirais may ba as much as 50 parcant o
70 parcent lesa than the thickness of the coating at the center of a mejor face of the substrate
Thia differance can ba minimizad by for example, use of a thicker subcoating, or use of dipping
compoaitions that result in higher weight gains on the substrate.

In embodiments wherein a thicker dip coating Is desired, we have found that an effeciive
smount of & weight gain enhancer sefected from the group consisting of simethicons, polysorbats
80 and mbdures thereof may be added to a film forming compoaition comprisad, conaisting of,
and/or consisting essentially of a firn former and an optional thickener such as a hydrocoliold The
weight pain enhancer is used In an amount sufficiant fo ncrease the weight galn of the coating
soiuiion e g by at least about 10 parcent, by at least about 20%, or by at leest about 30 % ana
subsirate when dried The parcent weight gain increase Is detarmined based upon the difference
between the lotal waight of the costed substrate with the coating composition induding the welght
gain enhancer and the total weight of an coated equivalent substrate which has been coated
under similar processing conditions with a coating composition that does not inciude an effective
amount of weight gain enhancer S ,

in one ambodimeant, the fllm former Is a callulose sther such es HPMC, and the thickener
is  hydrocolioid such as xenthan gum and the weight gain anhancer is simethioons

A sultable flim forming composition capebie of achieving Increased weight gain of dip
coating on a substrate may contaln, based upon the total dry weight of the fim forming
composition from about 40 percent to about 89 0 percent, a.g from about 85 parcent to about
80.5 percent, or from about 40 percent it about 80 percent of & fim former; from about 0 parcent
o about 60 percent e.g from about O parcent to about 10 percent, or from about 0.5 percent to
about 5 percent, or fram about 10 parcent to ebout 25 percent of e thickener; and from about 0.01
percent fo about 025 percent, e.g from about 0 03 parcent to ebout 0 15 percent of a weight gain
enhancer When assthetics of tha final mblet are of paricular concem, it is recommendsd to not
use greater than about 0.25 percant of a weight gein enhanter As shown above, ths amount of
thickener suitable for use in the composition will vary depending upon, for example, the particular
thickener ssiected and the desired properties of the coating For axample when xanthen gum is
the thickener of cholce, the amount of xanthan gum thickener may range, based upon the total dry
waight of the fim forming composition from about 0.5 percant to about 5 percant.

The fiim forming compoesitions of the present Invention mey be preparad by combining the
fitm formar, the thicksner, and any optional Ingredients such as plasticizers, preservatives,
colorents opacifiers the weight gain enhancer, or other ingreciients with the solventusing e high
shear mixer unt) homogansous under ambient conditions In embodiments whavein & waxy malze
starch darivative Is used as a fim former, the mixiure may be heatad to @ tempeanature of about 60

10



10

—
LY ]

ECIE'I-"hﬂ.:EI&EETEIT
4
[=]

N
W

35

S

*C ip about 90 °C for fasiar dispersion of the Ingredents Alternatively, the film former and
hthepmbwuu&ymnbmuwude&h*muﬂmme
the water and optional weight gain enhancer with high epsad mixing In order to remove
substantially ali of the bubbles from the resulting mbdure the preasurs may then be decreassd to
about 5 iInches Hg while reducing the mixing spesd In order io avokd creating & vortex therein
Any cther additional optional ingredients may then be added thereto at consiant mbdng .

it has surprisingly been found that substrates may be dippad intp such aolutions of tha
presant invention using the same squipment and simliar range of process conditions as usad for
the production of dip moided gelatin-coaled tablets For exampile, both tablete and hard cepsules
may be coated using the aqueous dispersions of the present invention via known gelatin-dipping
process parameters and equipment. Detalla of such equipment and procesaing condifions are
known In the art end are disciosad at, for example United States Patent No. 4 820 624 which Is
incorporated by referance herein Advantagaously boceuse the coating salutions of the presant
invention are fluld at room temperature and are less suscaptibie lo microblel growth then galatin
compositions, the dip coating process may occur under amblent temperature and pressure
conditions

Tha tablets dip coated with the composition of the presant invantion may contain one or
more active agants  The term “active agent” is used herein In a broad senss and may encompass
any material that cen be carried by or entrained In the sysiem. For example, the active agent can
be a phasmacsutical, nutracsutical vitamin, dietary supplement, nuirient, herb foodytutT, dyestuft,
nutritional minaral, supplement, or favoring agent or the {Ike and combinations thereo!

The active agents useful herein can be selecied from classes from those in the following
therapeutic categories. ace-inhibltora afimiolds; anincide anaigssics, anabolic sgents, anti-anginal
drugs anti-allargy agants, antl-arrhythmin agents, antiasthmatics, antibiotics; anticholesterolamics;
anticonvulsants, anticoagulants, entidepressanty” antidiarheal preparstions: anfi-emetics,
antihisiamines, antthypertensives, ant-infectives, ant-nflammatorias; antiipid agents antimanics,
anti-migraine agents; antinaussants, antipsychotics, antistroks agents, antithyrold preperations
anabolic druge, antiobealty sgents; sntiparasitics; antipeychotics, antipyretics, antiepasmodics,
antithrombotics antihamor agents antliussives; antiulcer agents ant-uricamic agents anxkolytic
agents, appetite stimulants; appetite suppreasarnts, beta-bliocking agents, hronchodilators,
cardiovascular agents, cersbral dilators, chelsting agents; cholscystukinin antagonisty;
chemotherapsutic agents, cognition activators, contraceptives coronary dilators, cough
euppressants decongestants; deodorants, dermatologicel agents, diabetes agents diuretica,
emolients, snzymes, erythropolstic drugs, expectorants, fertiily agents, fungicides,
gastrointestinal egents; growth reguisiors, hormane replacement agents, hyperglycemic agenis,
hypoglycamic agents: lon-exchange resine, laxatives riigraine treatments mineral supplements;
mucolytics, narcotics, heuroleptics, neuromuscular drugs; non-steroidal antl-\nflammetories
(NSAIDs); nutritional additives, peripheral vasodiiators polypeptides; prostegianding
paychotropics, renin inhibitors, respiratory stimulants sadatives, steroids, stimulants,
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sympatholytics thyroid preparations; tranquilizers, uterine relmments, veginal preparations,
vasoconstrictors, vasodilaiors, vertigo agents vitamins, wound healing agents, and cthers
Active agents that may be used In the invention include, but are not imited fo
acstaminophen ecetic acid, acetyisalicylic acid including Rts bufferad forms, acrivasiine, aibuterol
and ity sulfate; sicohol, akaline phosphetase; allaniom, alos, aluminum acetats, carbonats,
chiorohydrate and hydraxide; alprozolam amino acids, aminobenzoic acld, amoxicillin, ampicilin,
amsacrine; amselog, anethole, sscorbic acld, aspartame, estemntzole, atenclol, azetidine and its
maiaste; beciiracin, baisam peru BOCNU (carmustine), beciomethasone diproprionate’ benzocaine,
benzoic acid, benzophenones, benzoyl percadde; benzquinaemide and lis hydrochiorkde;
bethanechok bictin bisacodyl blamuth subsalicylats” bomyl acetate: bromopheniramine and its
malests, buapirone; caffeine; calamine; calcium cerbonats, casinats and hydroxide; campher,
ceplopril coscara sagrada castor ol cefacior; cafadrod! cephaiexdn centrizine and e
hydrochioride” celirizine cety! alcohol, cetylpyridinium chioride; chelated minerals,
chioramphenicol, chiarcyciizine hydrochioride; chiorhaxidine ghuconate; chioraxylenol;
chioropentostatin, chiosphaniramine and Es maleates and tannates, chiorpromeazine;
cholestyramine resin, chaline bitartrate: chondrogenic stimulating protein cimetidine; cinnamedrine
hydrochioride; calopram; cliric acid, clarithromycin, clemastine and Its fumarats; clonidine,
clorfibrets; cocon butter cod liver ok; codeine and Its fumnarats and phosphats, cortisons acsiate;
clprofioxacin HCH, cyanocobalamin, cycitzine hydrochloride; cyproheptedins; danthron, ,
dexbromopheniremine maleets; dexiromathorphan and its hydrohalides; diazepam dibucaine-
dichloraiphenazone, diciofen and Its alkall metal sales, diclofenac sodium, digoxdn,
dihydroergotamine and Its hydrogenatsa/mesylatas diiazemn, dimethicons; dioxybenzone:
diphenhydramine and its ciirate; diphenhydremine and its hydrochioride; divaiproex and Hs alkall
metal salis, docusete calcilum poisssium, end sodium, doxycyciine hydrale; doxylamine succinate;
dronabinol; efaroxan; enalapri, enoxacin, engotamine and its tarirats; erythromyein, setropipate;
athinyl estradiol" ephedrine; epinephrine bitarirete, erythropolatin sucalyptol; famotidine;
fencprofen and iis metal salls, famous fumarats, giuconate and sulfate, faxofenadine; flucxatine,
folic acid* fosphenytoin, 5-flucrourad (6-FU), flucxatine, flurbiprofen, furcaemida, gebapentan,
gentamicin, gemfibroztl, gliptzide; glycartne; glycery! stearate: granisetron grisecfulvin, growth
hormone; guafenesin, hexyiresarcinal, hydrochiorothiazide; hytirocodone and its tartrates,
‘hydrocortisons and [ts acatats; 8-hydraxyquinoline sulfate, hydroxyzine and its pamoats and
o Nydrochioride salte, buprofen, indomethedin, inositol, insulin kndine; ipacac; iron; isosorbiide and
Bis mono- and dinlirates, isaxicem; ketamine, kaclin, ketoprofen; lactic acid, lanolin, lecithin,
leuprotide acetate Bdocsaine and Ns hydrochloride salt; Iifinopril; lotrbe; loperamids, loratadine”
lovastatin; [utelntzing hormore LHRH (utentzing hormone repiacement hormone): magnesium
carbonets, hydrouide, selicylate, end trislicats, maciizine; mefenamic acid, meciofenamic acid, .
maeciofenamate sodium, medraxyprogestsrone acetate; methenamine mandelate; menthol,
maeparidine hydrochiorkie: metaproteranol sulfate methscopoiamine and s niirates” methsergide
and lis maleate, methyl nicotinats, methy! selicylals; meihyl celiuiose, methsuximide;
metociopramide and Bs halidea/hydrates, metronidazols, metoprotol tarirate; miconazole nitrats;
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minerei of, mincxddi® morphine, naproxen and its alkell meisl sodium saits, nffedipine; neomycin
sulfate; nlacin, niacinemide; nicoting; nicotinamide nimesulids; nitroglycerine, nonoxynol-9;
norethindrone and its acetats; nystatin, octoxynol, octoxynol-8; octyl dimethyl PABA, octyl
methoxycinnamate, omege-3 polyunsaturated fatty ackls, omeprazole; ondensetron and its
hydrochioride, oxofinic acid, axybenzone; exiriphyline; pare-aminabenzoic acid (PABA); pedimate-
Q, paramathadione; peniaststin, peppermint ol pentaerythritol tstranitrats; pentobarbital sodium,
porphosnha: pheneizine sulfate; phenindamine and Its iarirate, phenamine maloate
phenobarbital phenol, phenoiphtheialn, phenylaphrine and its tannates and hydrochiorides,
phenyipropanciamine phenytoin pkmenci, pirosdcam end Its salts, polymicin B sulfate; potessium
chioride and nitvate prazepam procainamide hydrochiorids, procaterol promethazine and its
hydrochloride, propoxyphene and s hydrochloride and napsylats; pramiracstin, pramaxine and its
hydrochioride salt: prochiorperazine and its maleate; propanoiol and its hydrochlaride;
promathazine and its hydrochioride propanoiol, pseudoephedrine and its sulfatss and
hydrochiorides" pyridaxine, pyrolamine and ks hydrochlorides and tennates, quinaprit, quinidine
gluconate and sulfals; quinestrol, refitoline, ranitadine; resorcing!, riboflavin saficylic acid;
stopolamine; sesame ofl, shark liver oll, simethicons; sodium bicarbonate ciirate and fuoride”
sodium monofluoraphoephais, sucraifaie; sulfanethoxazole, sulfasalazine, sulfur; sumatriptan and
its succinate, tacrine and s hydrochloride; theophylline; terfenadine; thisthylperazine ang lis
maleats, timolol and its mejeate; thioperidons; trammadol, irimetrexats; triazolam, tretinoin ,
talracyciine hydrochioride; tolmatin, tolnaftate, triciosan, trimethobenzamide and is hydrochicride, ,
tripelennamine and its hydrochiaride: tripolidine hydrochlorkie undecylenic acld, vancomycin
verapamil HC! vkiarbine phosphats, vitaming A, B C,D B, By, By By, E and K, witch haxal
xylometazalina hydrochioride; zine: xnc sulfate; zinc undecylenate Active agents may fucther
include but are not limited o food acids, insoluble metal and mineral hydroxides, carbonates,
oxides, polycarbophils, and salls thereof; adsorbaies of active drugs on @ magnesium trislicate
base and on a magnesium aluminum slicate bass and mbdures thereof Mixtures and
pharmacsutically accaptabls saits of these and other ectives can be used

In one ambodiment, the dosage forms coated with the dip coatings of the present
invention provided for Immediate releass of the active ingrediant, | a. the dissohuion of the dosage
farm conformed to USP specifications for inmediate release tablets comtaining the perticular active
hgradlgllnmpluyad For exampls, for acelaminophen tablets, USP 24 specifies that In pH 5.8
WWWU&PWNMM)dmm.uM 80% of the aceteminophen
contained In the dosage form is released therefrom within 30 minutss afiar dosing, and for
Ibuprofen tablets, USP 24 speciies that In pH 7.2 phosphate buffer, using USP apparsius 2
(paddies) at 50 rpm, at isast 80% of the buprofen contained In the dosege form Is released
iharefrom within 60 minutes after dosing. Ses USP 24 2000 Version, 10 —20 and 858 (1998).

Wa have unexpactediy found that tha coatings formed by dipping substrates into the -
compositions of the present iInvention possassed excalient properties comparable io those
posseasad by gaistin coalings e g crack resistance, hardness, thickness, color uniformity,
smoothness, and gioss Typically, the cogtings of the present invertion possessad a surface gioss

13



zoatho@eszzToT

10

-
L7 ]

s

&

30

35

of greatar than about 160 e.g grester than about 160 or greatar then about 210 when measured
according io the mathod set forth in exampla 7 herein

In addition, tablets dip conted with the compositions of the prasent invention were
supaerior to tebists dip coated with conventional gelatin-based coatings In several important ways
Firet, tablets dip conted with the compositions of the present invention sdvantagecusly retained
acceptable dissolution characteristics for the desired sheif-life and storage period at eleveted
temperature und humnidity conditions 1n particuler, ihehe celluiose-sther based compositions
acconding to the present invention were also advartiageously more resistant to microblal growth,
which thereby snablad a longer sheif-life or use-iife of the dipping solution as well as a reduction in
manufachring cost. Second the sugar-thickened dipping dispersions according to the present
nvention beneficially empioyed a lower water content relative to that of gelatin-containing
dispersions, which thareby enabled a shorter drying cycie time  Although the water content of the
other dipping dispersions of the prasent invention may heve been higher than thet typically found
In gelatin-besed dipping ackitions, the celiuicss-ether based composliions of the presant invention
surprisingly requered a shorter drying cycle time reiative to that for gelatin-containing compositions
Third, the drisd coatings comprised of the compositions of the prasant invantion also surprisingly
#vd adventegeously contained fewer air bubbles ralative o the amount preasnt in drisd, galatin
based dipping compositions Fourth unilke dip procesaing with gelatin-containing compositions,
substrates may optionally be dipped In the solutions of the prsent invention at room tamperature,
which Is economically more beneficlal Fifth, the dip coated compositions of the present Invention
passassed a higher degree of gioasineas relative o simitar coatings epplied via spray coating
maethods known In the art. ‘The dip coeted compositions of the present invention also posseasad a
similar degres of glossiness relative to thet possessed by gelatin-containing dip or enrobing
coatings, which are currently viewed as the industry benchmerk for high gloss cogtings See ag
United Statss Paient No. 8 274,162 (Typical gloss readings for standard commercially avallable
pel-dipped or gelatin anrabed tablets range from about 200 to 240 gloss units, gioss readings for
standard commercialy avaliable sugar-coated medicaments range from 177 to 200 gloas units,
and gioss readings for a new, high-gloss costing system range from about 148 to about 243 gloss

unhia.)
Womﬁﬂl&uumwmm that the addition of an sffective amount of weight gein

enlmwba_ﬂnhmhgmpalﬂmmprboddﬂnfmnarendhﬂmlhumluly
mmthmmdqmdwwmmnm but It also
improved the color uniformity of the coating

The invention Bustratively disciosed harein sultably may be practiced In the absance of any
component, ingrediant, or step which s not specifically disciosed harsin Several examples are sot
forth balow 1o further Thusirate the nalure of the invention and the marmer of canrying t aut, However
tha invention should not be considered as being limiied to the datalis thereof

EXAMPLES
Example 1) Prepamsiion of Subcogting Digpersions
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An equecus dispersion containing the Ingredlants set forth In Table A was prepared by
combining all of the ingredisnts in a beaker under wmbilent conditions
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Table A. Aquecus Dispersion Subcnating Composition

HPMC (2810, 6 mPs) from
Dow Chemical Company under the tradename,
"Methocal E-5°

BE'

Castor ofl

Waler

2415

Total Coating Sokition

% sofids In costing solution

%

* expressed In tecems of part by waight uniass otherwies noted

Additional aquecus dispersions conteining the Ingredients in Teble B were simiarly

ExiE
28
0 )
568 5066 67
67 67
PEG 400 0 7 7 3 5
Hydroxy- 0 0 0 0 0
ethyiceliuiose*®
Totsl coating | 233.3 | 660 67 08667 | 080.67 600.87 |
solution
[Wt% solids in | B% 16% 15 16 15
costing
sclution

* Avaligble from Aquaion, under the tradename, "Natrosol 260L°

** all values axpressed In tarms of parts by wealght uniess otherwise noted

Wmdbmh;lmlngmhmdmhﬁbbc“uuhMypm

L
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Castor oll 0 D 013
HPMC (1910, |0 0 924

6mieas) N
PEG 400 3 5 0

Hydrexy- 4 24 0

ethylceliose”

Tolnl coating | 808.67 | 666 67 T22.9

solution

Wt% eclidein | 16% 15% 4.5%

costing

solution

*"Avaliable from Aquaion, under the tradenams "Natrosol 250L"
“* all values expransad in terms of parts by weight uniess otherwise noled

Example 2) Preparation of Subcoated Tebiets
Compressed tablels were prepared In accordance with the procadure set forth In Example

1 of United Stetes Patent No 5,658,580 ("580 Patent”), which wes Incorporstad by referance

herein

The disparsion of Example 1 was then appfied onto the compreassd tablsts via spraying In
accordance with the procedure set forth In the exanples of the ‘580 Patert  As shown in Table D
below, the dried subcoatad tabists possessed an avarage 2% to 4% weight gain relative to the
weight of the subcoating-fres tablets

This process was repsated with additionsl compressad tablets but with the substtiution of
sach, respective subcoeting dispersion produced in Example 1A to 1H for that of Exampie 1 The
percentage weight gain of the driad subcoated tablete are sst forth below in Teble D

2

.
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% Welght Gain

2

2

4

2

4

2

4

4
Example 3) Preparation of HPMC Coafed Tabists

Agueous HPMC dipping solutions containing the iIngradients eet forth in Tabis E were

prepared
Tabie E Composition of HPFMC Dipping Solutions
Ingredisnt | Ex3A°(a} |EXIRIQ) |ExIC(m |ExSD(%) |Ex3E(K |ExEOR |
HPMCEB | 325 0 325 10 11 14
Water 200 200 200 80.80 88.879 85.86
"HPMC 0 20 o 0 )
(2810,
18mPs)
Xanthan 0 0 0 011 0121 016
&
PEG400 |0 0 B 0 0 0
% (wt) 14 9 17 1011 11121 1415

Mmlddﬁmmdwahrltatunpumlﬂrc. mnddtuaboutiwt%Fchbhndya
thereto, tha sciution was mbmd unil) homogensous, The sohution was than cooled io a

hnpuahmofd:out??'c
fre Die 3B. The procedurs of Exarnple

Mwmmpnlnd but mubdll.mnnofHPMC(zmodsmPs)rwmaHPMcEs

KRN K pn OF Diop o ampie 3C. HPMC was disperesed into
mmadnlonhudvnuntammmufm‘c AmraddmﬂnPEGmmmm
solution was mixad untll homogansous The solution was then cooled to a tsmparature of about 22
o

18
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e 30. HPMG and xanthan gum

mmbmmmamuwcmmmmdw After
discontinuing the heat, the soiution was divided into two parts  4.35 wi. % of a ysllow color
dispersion evallable from Colorcon Inc. under the tradename, “Opatint Yellow DD-2115 was
added to the first part and mixsd af & low spesd untll diapersed 5.8% of 2 green color disparsion
avellable from Colorcon, Inc. under the tadename, “Opetint Green DD-11000" was added to the
sacond part end mixed at a low speed untll diepersed The two dispersed solutions were then
stored under amblent conditions for about 12 hours

mpndmmwlmammzmﬂ-mmgpmm-uhwmmmnd-
dipped into the dipping solutions of Exampile 3A for a dwell ime of 1 second removed from the
dipping solution, then driad under ambient conditions
This procadurs was repeatad but with subastiiution of the dipping soiutions of Exampies 38
and 3C, respeciively, for the dipping solution of Exampie 3A.
Momﬂmofhenwlmnmuhmdmefolwm
shiny andhldnobuhblua'mddno However, hmﬂmsmnmnlfammdhh
with land arsas not well-covared Upon exposure to amblent conditions for 2 six month
period no cracks were sean in ths coatings

Iabisis Conted with Costing of Ex, 33, The coating were shiny with few bubblea
and'no cracking The coatings were mora uniform and rough relstive to those of Exemple

3A. The coatings wers aiso somewhat tacky and thin with iand areas not well-covared
Upon sxposure to ambiant conditions for s sbx month period, no cracks were seen In the

coatings !

The costings were shiny with few
bubbies and no cracking The coatings were more uniform and rough reletive to thoss of
Example 3A. The coatings were also somewhat tacky end thin with land areas not well-
coverad Upon exposure to amblent conditions for a six month period, no cracks were

seen In the coatings

Addiional subcoated

tableta prepared In accordance with Exampis 2 using the subcosting produced in Exampie 1H
were coatad with the resulting dipping salution of Examplas 3D using a cornmarcial grade gal-

19
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dipping meachine In sccordance with the procadure described in United States Patant No.

4,820,524, which Is incorporated by reference herein
This procadure was repaated but with subsiftution of the dipping sciutions of Examples 3E

and 3F, respactively, for the dipping solution of Exampie 3D

5 The average percentage weight galn of the driad dipped costings were as set forth In
Teble F
Table F Wailaht Gain of Drjed Dip Coating
—_— —

Costing®
Ex 3D 076-228
"Ex. 3E 19-352
| Ex. 3F 32-58

* Ralative to weight of dried subcoating and core
10 This exemple showed that the addition of xanthan gum io the HPMC dipping solution
providad a viscosity anhancament to the dip coating, and thua an increased weaight gein of the dip
coating on the tablets
N . FIRDERIDN D DDING SOIUBON CF EXSIENE
15 The ure of Exampie 3D weas repeated but using the components of Example 31, as
set forth in Table M.
Table M Compopition of HPMC Dipping Solutions
Ingredient ExN*o) J=FT07)
"HPMC E5 14 12
Watsr 05.80 o788
HPMC (2010, |0 0
16mPa)
[Xanthangum | 0.11 012
[ PEG 400 0 0
% (wt)solidain | 14 11 12.12
dipping solution I
* gl values expressed In terms of weight (g) uniess otherwise noted
20
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repsated, but using the components of Example 3J as

NEITIDS W, .
The re of Example
sat forth in Table M above.
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Dipping sofutions comprised of the components set forth in Tabie G were prepared by
dispersing 75 g of the modified waxy malze starch into 200 mi of water under ambient conditions

with mbdng

Exampie 48
Modified waxy malze starch | 76 125
(Purily® Gum 50)
water 200 200
"Total waight of sofution 275 325
Wi % aalids In dipping solubon | 27 a9

“* all values expressad m terms of weight (g) uniess otherwise notad

Dipping schstione comprised of the componanis set forth in Table H below were prepared
by dispersing ail of the components into 200 mi of water under ambilant conditions with midng until

the resuiting solution was clear

watter — -— 200
"Total sofids . 2414
"TOTAL sctution (w/ 441 1

58% solida) H

* ol values axpressed In terme of weight (mp) unless ctherwisa nited

Each side of the subcoated teblets prepared in accordance with Example 2 using the
subcosating produced in Example 1H were hand-dipped Into the dipping salution of Exampia 4A for
@ dwell time of about 1 second, pullad up, then dried under amblent conditions

This procedure was repeated but with gubstiution of the dipping solution of Example 48
for the dipping sciution of Example 4A and with about @ 3 day period betwesn the completion of
praduction of the dipping solution and the commancement of dip coating process.

21



l This procedure was further repsated, but with substitution of the dipping solutions of
Exampie 4C for the dipping solution of Exampie 4A and with about a 12 hour period batween the
camplation of production of the dipping solution and the cammencement of dip coaing process
An ocbservation of the resuiting costings showed the following
nate pRinG x. 4A. The coaiings were very shiny, hard,
lnouhom.andnutlndtyoraackod Pmmoeouﬂmmhohh and land
areas were not covared No cracking after exposure 1o ambiant canditions for a period of

8 months, s
: : |B. The coatings were smooth and shiny

10 Inlﬂnllyllmlmdmmmad howaver the coatings crackad efter exposure to
umblmtmdlllonlfcraporhdofe months

paing Solution of Ex The coatings pcssessed excellent shine
mdm,mdmsnommmmm No cracking after exposure to anblent
conditions for a periad of 2 months.

—
Uh

The procadure set forth In Example 4C Is repeated but without the inclusion of
simathicone Prior to coaling the subsirais, the solution Is exposad to a vecuum presaure of 5
inches Hg in order to remove substantially all of the visbile bubbles from the sohution. The
resulting coating poasesses axcallent shine and cover and » ameoth with no cracks

8

Exampie 8) Effect of Simethicone on Coating Welght Ogin
The following dip coating sokrtions set forth in Teble | ware prepared to Riustrate the effect

25 of simethicone as a weight gain enhancer Amounis are percent based on the tolal weight of

2oztho" @eaaroT

coating solution
Table | Dip Coating Solutions
ingredient [T ) 8C ) 8E |
HPMC 2910, 12 12 12 12 12
S5mPs "
Xanthan Gum 1 1 1 1 1 1
_S_I'ndllhme [+] 0.035 007 0 1:_ 025
Yelow color 6 8 ] ] 8
disperalon™*
Water 81 a0 0685 80 83 80.80 6075

*** Yellow color disparsion was “Opatinf"® No DD2125 obiained from Coloreon, inc.

30
Dipping solutions A through E, above, were prepared In tha following mannar Purified wetar
was hesled to about 35°C  HPMC and xenthan gum were addad while mixing using a lsboratory

2
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scale siectric mixsr (Janke and Kunksl KA Labortechnik, Staufen Gemany) with propeller biade
at approsdmataly 1000 rpm unill the powders appeared uniformiy diapersed Heeting was
discontinued end tha resulting dispersion was allowed o stand ovamight at room temperature.
Simethicone and yehow color dispersion were then added with mbdng st approsimately 500 rpm.
Subcoaied cores, prepared accarding to the method of exampis 1A, were pre-weighed, then
dipped In solutions A, B, C D, and E, above for a dwell time of about 2 seconds, pulled up, then
dried at ambilent conditions (about 22 °C) ‘The cores weare dipped simulieneously in asie of 7
Three separats sets of seven cores ware dipped In sach solution A through E. The average
weight gain was determined from the triplicate sets of dipped cores from each coeting solution

Resulting weight gains were as follows In Table J
Tabls J — Average Waeight Gain

Dipping Solution GA 6B ec ) 6 |
Average weight 183 208 23 237 191
gain from dip
coat (mgiablet)

Example 7) Surface Oloss Measurement of Coated Tablets
Tablets made according to the praceding examples weres testad for surface gioas using an

instrument avallable from TriCor Systems Inc. (Elgin, IL) under the tradename, * Tri-Cor Model
BO5A/808H Surface Analysls Sysism® and genersally in accordance with the procedure described
In “TriCor Sysiams WGLOSS 3.4 Model 306A/806H Surface Analysis Systern Reference Manuel®
(1908) which [s incorporeted by referance harein, axcep! as modified below,

This instrument utiiirad a CCD camara detector, employed a fiat diffuss light source,
cornpared tablet samples to a reference standard, and determined avarage giocss values st a 80
degres incidant angle. During its oparation the instrument generated & grey-scale Image, wheraln
the occurmence of brighter pixels indicated the preasnce of more gioas sf that given location

The instrumeant also Incorporeted softwere thet utfiized a grouping method to quantify
gioss | o. pbosis with simler brightnesa wers grouped fogsther for sveraging purposas

The “percent full acale” or “percent ideal” seiling (aiao referred to as the “percant sample
group” saifing), was specified by the user to designate the portion of the brightest abave the
thrashoid that wiX be considerad as ohe group and averaged within that group. , BS
used herain Is defined as the maxdmum gioss value that will not be ncludad In théaverage gloss
value celcuiaion Thus, the background, or the non-giossy arees of a sample were excludad from
the average gloss value calcuigtions The mathod disciosed In K Fagley and C. Vassy “The
Effect of Tablet Shape on the Perception of High Gloss Fiim Coating Systems”, which Is avallable
ot wyew colorzon com as of 18 March, 2002 and incorporated by reference herein was used in
order to minimizs the effects resulting from different tablet shapes, and thus report a metric thet
was comparable across the industry (Sedected the 50% sample group setting es the seiting which
best spproximatad analogous data from tablet surface roughness measuraments ).

23
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After Initially calibrsting the Instrument using a caltbration reference piate (190-228 284
dagree stendard, no mask, rotation 0 depth 0), a standard surface gioss measurement was then
created using gel-coatad caplets avalieble from McNEIL-PPC, inc. under the tradename, “"Exira
Strength Tylenol Geicaps.” The avarage gioss vaiue for a sampie of 112 of such gei-coated
caplats was then determined while employing the 26 mm full view mask (180-280), and
configuring the instrument to the following setlings

Rotation 0

Depth 0.25 inches
Gloss Threshold B6
% Full Scale 50%

index of Refraction 1.57
Ths average surface gicss value for the reference standard was determined to be 268,

using the 50% ideal (50% full scale) ssiting
Sampies of coated tablels praparad according to the precading axampies wers then tested
in accordanca with the same procedure  The surface gioss values et the 50% idea) setling that

were obigined are summarized in Table K below

Tabls K. Gloss values of coated tablets

 Exampie No D 30 FT) 4C 68
Type of coating dipped | dipped | dipped poured flilm dipped
No. of tabiets tesied 48 48 51 plate 3
Closs Valus(% kisal &l 50) | 234 247 229 250 21

Additional sampias of other commercially avalable gel coated tablets were also tasted In
eccordance with the sams procedure and compared to the same standard  The resulis are

summertzed in Table L below

£ o
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Table L Gioas vaiues ofemnmlddlynvﬂnbloemhd tablets

Product Motrin B | Excedrin® | Excedrin™ | Excedrin | Extra Extra
*“*Capiat | *Aspirin | Migraine - Strength Strength
{whita) fres Geltab Migrains | Tylenol Tylanol
Caplets | (greenside) [ Geltab | Geltabs* Geltahs *
(red) {(white (yeliow side) | (red side)
side}
Type of sprayed | sprayed | gelatin geiatin~ | dipped dipped
coating film fim enrobad enrobed
No of teblels | 41 40 10 10 112 112
tosted
Gioss 125 110 270 264 268 268
Valua(%
kieal at 50)

—_* Avalebie from McNEIL-PPC, Inc.

= Avalisble from Bristol-Myers Sguibb Inc.

This Exampls showed that the tablats coated with the compositions of the prasent
invantion possassed a high surface gloas value thal efther was comparabie to or exceeded that
poasessad by commearcially —avaliable galetin coated tablsts. in contrest, typical sprayed fims
possesssd a substanilally lower surface gloss, e.g 118 to 125 In this Example

122.8 kg (18% ww) of a prepared blend containing HPMC 2810-8cP, maltodexdrin,
HPMC2910-3cP, HPMC2010-50cP, and PEG-400 (commaercially avaliable from Calereon Inc.,
Waest Point, PA as "Opedry® I") was sdded with mixing into 850 7 kg (82% wiw) of 35°C purifiad
water in a conventional pressure pot, and mbeed with an air-driven prapellar-type Lightnin mbeer at
aspeed of 500 rpm  After the powder was complately added the dispersion was mixed at 500 -
rpm for 2 houra, then allowed to stand without mbdng at amblent conditions for 12 hours.

WWMdewmwumWMmmn
tablets, which wers prepared In accordence with the procedura sat forth in Example 1 of US Patért
No 5,658,509 ("680 Patent”) which is incorporatad by reference herein, via spraying In
eccordancs with the procedure set forth In the examples of the ‘589 patent. The resulting spray-
coatad tablets possessed a 4% welight gain relative to the weight of the uncoated tablet cores

BBAMMW)MW mﬂlyhdlulotnzﬂﬂ E‘nPaandO.M? kg(0.04$wfw)
of castor Ol .were mixad Into 563.0 kg (91% wiw) of purified water at 35°C In & tank with mbcer
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(Lee Indusiries) at a speed of 1750 rpm  After the powder was complelsly addad, the mixer speed
was increased io 3500 rpm for 16 minutes The mixer speed was then reduced to 1750 rpm while
the pressure was reducad to 15 inches of water for 2 hours to dessrate the dispersion

The resuiting fim coating dispersion was then applied onto the compreased
scataminophen tablets: of Example 84 via spraying in eccordance with the procadure set forth
above in Exampis 8A The resuliing spray coated tabiots possessed a 4% weight galn relative to
the weight of the uncoated tablet cores

DS SO,

was produced

2 ¢ “TERRIHNN OF 1 80NS IAD (O8N

A dipping sclution comprised of the compon set forth In Table M below

Table M HPMC/Caator Ol Clesr Dipping Solutions

[ Example AAB |CaD | E&F

HPMC 2610 % 13% 13%

SmPs

Castor Ol 004% [005% |0.08%
Purified Water 90 D8% | 96.05% | B8 D5%

Purified wter was heatad o 80° C then edded to & Lew jacketed mix tank while mixing &t @
spoed of 1750 pm  After HPMC 2010 5mPs and castor oll were added thereto with mbdng, the
mbear spasd was Increased to 3500 rpm for 15 minutas. The mixer speed was then reduced to
1750 rpm while the tamperature of the disparsion was reduced to 35 °C and tha pressure was
mducad to 15 Inchaea water for deasration After mixing the disperaion for 2 hours, the resulting
dispersion remainad under constant pressure conditions for an additional 3 hours without mbdng.

The colorant of Exampie 8C-a was then axided to 86 kg of the resuliing clsar dipping
solutions with mbdng at a 750 rpm speed In the amounta set forth In Tabia N below

"mb
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Table N HPMC/Caator O Colored Dipping Sokitions

Emmple | 3G 1) BC< sCd £G-2 [ 17X

Colorent Opatint Opatint Opatint Opetint Opalint Opatint
(D-1781) | (DD-2128) | (OD-1781) | (DD-2126) | (DD-10518 | (DD-18000)

Amountof | 2.700 2570 2700 2570 4072 2175

colorant

(kq)

Calor rad yallow red yelow blue whits

Visc/Temp | 490 cps 518 cpe 612cps 457cps 351cps 318
@40C @40C @30c @30Cc @40C Q40C

Dipping 40C 40C 30C 30C 40C 40C

Temp

Weight Galn | 16* 16* 26~ 26 20° 20

In dipping

{mg/ablet}

Gloss 220 240 228 238 233

*  indiceiss iobal weigit gain jor a tablet heving an BCa costing an one half and an 8CH aoafing on the other

"  indicates inl weight gein for a tablst hwving an BC: costing on one half end an 8Cd coaling on the other
= inclicxies total weigit gain for & iabist having an SCe conting on one half £y an 8CY cosling on the other

This procedure was independently repeated for each of the colorants sst forth abova in Table N
Suhcoated tableta which were prepared (n accordance with the procedure set forth above
in Exampie 8A, were dip-couind with the dip-coating aciution prepared In accordance with
Example 8C-a and 8C-D using a commercial grade gel-dipping machine and in eccordance with
tha procedure described in Unliad States Patent No 4,620,524, which Is Incorporated by referance
hersgin, using the dipping salution temperatures reported in the table above This procedure wes
independantly repeated on subcoated tablets which were prepared in accordance with the
procedurs sat forth above in Exampis 8B, for sach of the colored dipping sclutions 8C-c through
8C in Table N abova.
A visual comparison of the dip-coainad tabilets prepared according to ssampies 8C-a end ]
8C-b with those preparad In sccordance with Examplas 8C-c through 8C-f revealed that the former
did not possess compiels coating coverage around the edges of the tablets. By cantrast, the dip- ]
costed teblats prepered accomding to sxamples 8C-¢ through 8C-{ possessad a superior good n_
coating coverage around the tablet edges This Inclicaled that & waight gain of 18 mg per gelcap
{such as thet produced by the 8% HPMC formula of examplas 8C-a end 8C-b) was Insufficlent for
the HPMC/Castor Ofl dipping formula while a weight gain of 20 to 28 rng per gelcap/geltab (such
as that produced by the 13% HPMC formula of examples 8C-¢ through 8C-{) provided good
covarage
In addition, a visual compatison of the HPMC/Castor OF dip-coated tablets of Examples
8C-¢ through 8C-f and the HPMC/Xanthan Gum dip-coated tabiets of Exampiss 31 and 3J
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indicated that the former possessed superior gioss and surface smoothnass  The superior gloss
and smoothness were fikely stirbuted to the inclusion of castor ol In the dip coating

Exampie 9: Proparation of Tablets Dip Coatad

143.3 kg (21% wiw) of the Opadry® |l bland of Example 8A was added Info 530.2 kg (780%
wiw) of 35°C purified water while mixing at & speed of 3500 rpm for 16 minutes The mbear spead
was then decreased to 1780 rpm and the tank evacualed to 30 PSIA to deserate the solution for 5
hours 2.70 kg of Colorant (Opatlint® Red DD-1781, from Calorcon inc ) was then added to 88 kg
af the clesr dipping solution while mhdng &t a speed of 1750 rpm 2 570 kg of Colorant (Opatint®
Yallow DD-2125, from Colorcon inc.) was then added to a second 86 kg portion of the clear
dipping soiution whie mixing at a speed of 1750 rpm untll dispersed

Subcostad mblets which were prepared in accordance with the procedure and materials
set forth abova in Exampie 8B, were dip-coated with the dip-coating solution prepared in
accordance with thia Example using a commaercial grade gel-dippmg machine end in accordance
with the procadure describad in Unitad Stetes Patent No 4,820,624 which Is incorporated by
refarence hamin, using e dipping solubon temperaitre of 30°C Thoe viscosity of the dipping
solutions was 807 cPs st 30°C for the yellow solution and 877 cPs at 30°C for the red solution An
average weight gain of about 27 mg/geicep was obialned

Ssventy-two (72) dipped gel caps produced in accordance with this Example were fosted
for surface gloss In accardance with the procadure set forth In Example 7  The average surface
gloas for these dipped geicaps was 258 ploss units
Bxample 10 Preperation of Tablets Dip
DRIES WL NG -ArTAOSE RIS

68.4 kg (13% wiw) of HPMC 2910-5 mPs 0.347 kg of Cestor Off (0.05% wiw), and 0 68 kg
{0.1% wiw) of kappa Carragsenan-811 were addad into a tank containing 580 kg (87% wiw) of
80~C purified water while mbtng at a spead of 1760 rpm  After the addition was complets, the
mibxer apaed wes increesed o 3500 rpm for 15 minules. The mixer spead was then decreasad to
1750 pm, and the tank evacusted to 15 inches of watsr {0 desserats the solution for 2 hours.
Mbdng was then stopped and the diapersion was allowed to stand al constant pressure for an n
addiional 3 hours 2 175 kg of Colorant (Opatint® White DD-18000, from Colorcon inc ) was then
added to 98 kg of the dear dipping solution while mbdng at @ speed of 1750 pm 4 072 kg of
Caolorant (Opatint® Blue DD-10518, from Colorcon inc.) was then added to a second 98 kg portion
of the cleer dipping solution whils mbdng at a spead of 1750 rpm unill dispersed

Subcoated tablets which wers prepared in accordance with the procedure and materials
set forth above in Examnple 8B, were dip-coatad with the dip-coating solution prepared in
accordence with this Bxampile using a commercial grade gel-dipping machine and in accordance

i
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with the procediure deacribad In Unlted Siates Patent No 4,820,524 which s Incorporatad by
raference harein, using a dipping solution tamperature of 40°C  An average weight gain of about

20 mp/geicap weas obtained.

Elghty-sight (88) dipped gel caps produced in accordance with this Exemplo were tested
for surface gioss In accordance with the procedure set forth In Example 7 The average surfece
gloas for these dipped geltaba was 232 gloss units

29
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Woe clalm
1 A water solubla composition for dip-coating a substrate comprised of

a) hydraxypropyimethyl celulose and
b) a thickener esieciad from the group consating of xanthan gum caragesnan, ahd

mixtures thersaf,
wharsin the compoaition possessss 2 surface gloss of st least 150 when applied via dip coating to

a subsirate

2 The composition of cleim 1, whersin the compasitien is comprised of basad upon the total dry

waight of the compoaition, -
a) from about 85 percent iv less than about 100 percant of hydroxypropyimethyl

calluloss, and
b) from abaut 0 & parcent to about 5 percent of a thickener aslected from the group

conalsting of xanthen gum, camageanan, and mixiures theneof,

3 The compostiion of claim 1, wherein the composition Is comprised of basad upon the tote) dry

weight of the composition,
a) from about BS parcent to about 50.5 percent of hydraxypropyimathyl celiulose; and

,b)ﬁunaboutosmtnm § percent of xanthan gum
/

4 The composltion of clatm 2 further comprising, based upon the total dry weight of the
compoalion up to about 409% plasticizars

6 The composition of claim 4 wherein the plasticizars are selected from the group conelsting of
polysthylane glycal, giycerin sarbitol, triethyl clirate, tribuyi citrate, dibutyl eebacsta, vegetable ofis,
surfactants, propylene glycol, mono acetate of giycerol, diacetats of glycerol, triacetate of glycerol,
natural gume and mixtures thereof

@ The composition of clalm 4, whersin the piasticizers are salacted from the group consisting of
glycerin, polyathylene giycol propylens glycol, castor ofl, and mbdures thereof

7 The composition of ciaim 2 further camprising, based upon the total dry weight of the
composition, up to about 14% of a coloring agent.

8 The composition of clalm 7 wherein the coloring agant ks sslected from the group conaisting of

azo dyes quinopthelone dyes, triphanyimethane dyes, xanthens dyss, indigold dyss [ron oddes,
fron hydraddes, titmnium dioxide, natural dyes and mixtures thereof

30
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# A dosage form for delivering an active agant, the form comprising an outer costing, sald outar
coaling comprising the composition of caim 2

10 A pharmaceutical dosage form comprising an outer costing of the composition of claim 2.

11 Apharmacsutical dosage form comprising a core a subcoating substantmlly covering seid
core and an outer coating substantially covering saki subcoating whereln the outer coating is
compnsed of the composition of clalm 2

12 The coated dosage form ¢f claim 11 wherein the subcoaling comprisea materiais celected
from the group consisting of celluloss ethers, plasticizers, polycarbohydrates pigments opacifiers,
and mixtures thereof

13 The coated dosags form of clalm 11 wherein the subcoating comprises materials selectsd
from the group consisting of hydraxypropyimsthylcelisiose, castor oll polyethylene glycol,
polysorbate 80, maltodextirin, and mbdures thereof

14. The dosage form of claim 11 whenain tha subcoeting ia comprised of, based upon the lotel dry

walight of the subcoeting
a) from about 2 parcent to about 8 percent of a water-soluble callulose ather selacted

from the group consisting of hydroxypropyimethylceliulosa hydraxypropyiceliuiose,
hydroxyathyiceliuicse and mixtures thereof
b) from about 0 1 percent i about 1 parcent casior ofl

15 The dosage form of claim 11 wherein the subcoating is comprisad of, based upon the total dry

weight of the subcoating
a) from about 4 parcant to sbout 8 percant hydroxypropyimethyicellulose* and

b) from about 0 1 percent tn about 1 parcent cestor off

18 Tha dossge farm of claim 15 whersin the hydroxypropyimathyicaliuloss has a viscosity of
sbout 5000 cps in an aquacus solution comtaining 2 weight parcent inydraxypropyimethyicalulose

17 The doaage form of claim 11 wherein the subcoating Is comprised of, hased upon the total dry

welight of the subcoating,
a) from about 20 percent (o about 50 percent hydroxypropyimethyicalluloss;

b} from sbout 45 percent io about 75 percent maitodexdrin,
¢) from about 1 parcent to sbout 10 parcent PEQ 400

18 Tha coated dosege form of claim 11, wherein the coating le comprised of, based upon the
total dry weight of the subcoating,
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a) from about 25 percent to about 40 parcent hyriroxyethylcedulose;
b) from about 50 percent {o about 70 parcent matodesdrin,
¢} from about 5 percent o about 10 percent PEG 400

18 A tmblet coated with the fim forming composition according fo claim 2.

20 The couied dosage form of ciaim 11, further comprising an sffective amount of a
pharmaceuticel active Ingredient, wherein sald dosage form mests USP digsolution requirements
for iImmadiate release forms of saild phamaceutical active Ingredient.

21 An aqueous dispsrsion of the composttion of claim 2 for the manufacture of dip-costed
tablets.,

22 The aqueous dispersion of ciaim 21 comprised of, based upon the fotal weight of the aquacus
disparsion,

a) from about 10 percent to abaut 14 percent of hydraxypropyimathyiceliuloss, and

b) from ebout 0 1 percent to about 0 14 percent of xanthan gum

23 The composition of clalm 1 which Is substantially free of geletin

ra
24. Use of the aqueous disperslon of claim 21 for the menufacture of dip coatad tablsts.

25. A pharmaceutical dosage form comprising a core and a coeting
sald confing substantially covering ssld core and having a surtace gioss of at least 150 wherein

sald coating comprises the composition of claim 1

28 The composiion of claim 2 further comprising a weight enhancer salectad from ths group
consisting of simethicons, polysorbats 80 and mbduras thereof

27 A simulated capsule-liko medicament comprising
a. & core having a first end and a sscand end,
b a first costing isyer having & first color provided on said first and of sakd cors;
¢ a second costing layer having a second color on sald second and of sakd cors, sald first

color ia different from said second colar
wherein at iaast one of saki first coating layer and second costing layer comprises the compoaltion

of claém 1

28 The medicamant of claim 27 whersin af lsast one of aaid firet coating layer and sakl second
coating layer ls compriead of a costing composltion sald coating compoaltion comprised of, based
upan the total dry weight of the costing composition
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a) from about 85 percent to less than about 100 percent of hydraxypropylmeiiyl

callulosy; and
b} from about 0 5 parcent io about 5 percent of xanthan gum

20 The madicamani of claim 28 further comprising a subcoating layer substantislly covering said
core, sald subcoating layer provided between said core and said first caating leyer and sald

sacond coating layer

30 The madicament of claim 20 wharein the subcoating comprises materials selected from the
group consisting of celiuicss ethers, plasticizers polycarbohydrates pigments opecifiers, and
mixiures thereof

31 Awater soluble composiiion for dip-coating a subetrate comprised of
a) hydroxypropytmethyl callulose; and
b) castor ol
wherein the composition possesses a surface gioss of at least 160 when applied via dip coating to

a subsimie

32, Apharmeceutical dosage form comprising & cors and a coating,
seid coeting substantially covering sald core; whereln said costing comprises the composition of
claim 31

33. Use of the composition of clalim 31 for the manufacture of dip coated tablets.

34 A water soluble composition for dip-coating & substrate comprised of

a) hydroxypropyimethy! celivioss; and
b) maltodexirin,
wherain the composition possesses a aurfece gloss of at loast 160 whan appllad via dip coating to

& subsirats
35. The composition of claim 34 further comprising polyethylene glycol

38 A pharmaceutical dosage farm comprising a core and & coating,
said coeling substantially covering sald core; wherein sald coating comprises the compoaltion of
clatm 34

37 Usa of the composition of claim 34 for the manufaciure of dip coated tablets.

38 The water soluble composition of claim 1, wharein the composttion Is comprised of basad
upon the totel dry weight of the composition

3
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a) gresier than about §5 percent and lass than about 88 5 parcent of hydraxypropyimetind

cellulose; and
b) greater than about 0 5 parcant end lass than about & parcent of carragesnan,

whensin the composition possasses a surface gloss of et least 150 when appiied via dip coating fo
& substrats.

30 A pharmacsutical dosage form comprising a core and a coating,
saki coating substentially covering sald core; whensin sald coating compitsss the composition of

40 Usa of the composition of cialm 38 for the manufacture of dip coated tablets



ABSTRACT OF THE INVENTION'

Water soluble gelatin-fres dip coatings for pharmaceutical solld dosege forms such as
5 tablets comprising HPMC and xanthan gum, casrageenan, and muiures thereof or HPMC end

casior o or maltodeodrin.
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NANME OF BEVENTH INVENTOR. LA hey bean Sed for this Ivvanior

Given Name Family Neme
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ESTADOS UNIDOS DE AMERICA
A TODOS AQUELLOS A QUIENES EL PRESENTE LLEGUE

DEPARTAMENTO DE COMERCIO DE LOS ESTADOS
UNIDOS
Oficina de Patentes y Marcas de los Estados Umdos

Mayo 10, 2002

La presente es para certificar que el anexo es una copia fiel de los
registros de la Oficina de Patentes y Marcas de los Estados Umdos, de
los documentos de la solicitud de patente identficada mas adelante,
que cumplieron con los requenimientos para concederse una fecha de
presentacién de acuerdo con 35 USC 111

Nimero de Solicrtud. 60/325,726
Fecha de Presentacién Septiembre 28 de 2001

Por la autoridad del
Comusionado de Patentes y Marca

(fdo) T LAWRENCE

Oficial Ceruficador

Sello oficial de la Oficina de Patentes y Marcas de los
Estados Unidos de Aménica



HOJA DE PORTADA DE SOLICITUD PROVISIONAL

Esta es una peticidon para presentar una SOLICITUD PROVISIONAL
bajo el CFR 37 1 53 (c)

EXTRACTO MCP-282
NUMERO

INVENTOR(ES)VSOLICITANTE(S)

APELLIDO |NOMBREDE [ INICIAL RESIDENCIA (CIUDAD Y O ESTADO O
PILA INTERMEDIA PAIS EXTRANJERO)
GULIAN Cynthia M 117 Crestwood Dnve, Lansdale, PA
SZYMCZAK { Chnistopher |E 19446
79 Colts Gait Road, Mariton, NJ
08053

TITULO DE LA INVENCION (280 letras méximo)

TABLETAS SUMERGIDAS EN MATERIALES LIBRES DE GELATINA

DIRECCION DE CORREQ

%glr toda la correspondencia a
Numero de Chente 00027777
0

[] Fima de Nombre Particular

PARTES INCLUIDAS DE LA SOLICITUD (venficar todas las que sean

pertinentes)
E—Especlﬂcacldn Numero de 18 [[_] Hota de daos de la soficud
Paginas
D4 Rewindicaciones Numero de o {[] cD(s) Numero
Rewindicaciones
(] obuyots) Numero de 0 { <] Otros (especificans  |Certificado de
Ladminas correo Expreso

METODO DE PAGO (marcar uno)

D Se incluye una orden de cheque o de dinero | importe de $150 00
para cubnr los derechos de presentacion derechos de
Prowisional presentacion

provisional ($)

g El comisionado esté autonzado por este
medio a cargar los derechos de presentacién
y acreditar cualquier pago en exceso a la
Cuenta de Dep6sito No 10-0750




La invencidn fue hecha por una agencia del Goblemo de los Estsdos Umidos o bajo
un contrato con una agencia del Goblermo de los Estades Umdos

gNo

Si el nombre de la agencia del Goblemo de los Estados Unidos y el numero de
centrato con el Goblemo son

Respetuosamente presentado,

FIRMA REGISTRO No 36,806
NOMBRE ESCRITO EN MAQUINA
O IMPRESO Michele G Mangiru FECHA Sept 28 de 2001

TELEFONO (732) 524-2810

PRESENTACION DE SOLICITUD PROVISIONAL UNICAMENTE
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EXTRACTO No MCP-282
EN LA OFICINA DE MARCAS Y PATENTES DE LOS ESTADOS UNIDOS

Solcitante Cynthha M Gulian et al

Para TABLETAS SUMERGIDAS EN MATERIALES LIBRES DE
GELATINA

ertificado de Comeo reso
Numero de envio por “Cormreo Expreso” EL710606195US

Fecha de Deposito 28 de septiembre de 2001

Por este medio certifico que esta solicitud provisional completa (que
incluye 18 péaginas de especaficacidn) y una Hoja de Cubierta de Solicitud
Provisional de una pagina, esta siendo depositada con el Servicio Postal de
los Estados Unidos "Oficina Postal de Comreo de Entrega Inmediata al
destinatano® servicio bajo 37 CFR 1 10 en la fecha indicada antenormente y

esta dingida al Comisionado de Patentes, Washington, D C 20231

Karen Hali- Morgan

(Nombre escrito a méquina o impreso de la persona que envia por
correc el documento o jos derachos )

(Firma llegible)

(Frma de la persona que envia por correo el documento o los
derechos)
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TABLETAS SUMERGIDAS EN MATERIALES LIBRES DE GELATINA

REFERENCIA RECIPROCA A SOLICITUD RELACIONADA
Esta solicitud reclama el beneficto de ia solicitud estadounidense
Numerc 60/291 127 presentada el 15 de mayo de 2001, la cual es

incorporada aqui en su totalidad por via de referencia

CAMPO DE LA INVENCION
Esta invencién se relaciona con composiciones novedosas, solubles
en agua, libres de gelatina, para cubnr substratos por inmersién, tales como
tabletas y cdpsulas, y con métodos para producir tales tabletas y cipsulas
Esta invencidn se relaciona adicionaimente con un método para incrementar
la ganancia de peso de una pelicula soluble en agua, libre de gelatina, que

forma recubnmiento sobre una tableta o cdpsula recubierta por inmersidn

ANTECEDENTES DE LA INVENCION

Durante la mayor parte de este siglo, las cépsulas de gelatina dura
fueron una forma popular de dosificacion para drogas de prescnpcion y
drogas de suministro sobre el mostrador (OTC) La capacidad de combinar
mitades de capsulas que tienen diferentes colores proporciond a los
fabncantes un medio unico de distinguir diferentes productos farmacéuticos
Muchos pacientes prefineron capsulas respecto a Ias tabletas,
percibiéndolas como mas féciles de ingenr Esta preferencia del consurmidor

impuisé a los fabncantes de productos farmacéuticos a comercializar ciertos
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productos en la forma de cépsulas, aun cuando ellos se encontraran también

disponibles en forma de tableta

En general, cdpsulas vacias de gelatna dura son manufacturadas
utiizando equipo automatizado Este equipo utiiza filas de clavijas de acero
inoxidable, montadas sobre barras o placas, las cuales son sumergidas
dentro de una solucibn de gelatina mantenida a una temperatura y fludez
uniformes Las clavijas son luego retiradas desde la soluciéon de gelatina, se
hacen girar, y luego se insertan dentro de homos de secamiento, a través de
los cuales se forza una fuerte rdfaga de awe filtrado con humedad
controlada Una mitad de capsula sin acabar es formada de esta manera
sobre cada clavija durante el secamiento Cada mitad de cépsula es luego -
desmontada, recortada hasta longitud uniforme, llenada y unida a una mitad

casante apropiada

Una alternativa para productos de cédpsula son “caplets”, que son
tabletas sélidas, oblongas, que frecuentemente estidn recubiertas con
drferentes polimeros tales como esteres de celulosa para mejorar su aspecto
estético, estabilidad, e ingenbihdad Tipicamente, tales polimeros son
aplicados a las tabletas ya sea desde solucién en solventes orgénicos, o
desde dispersibn acuosa mediante rocio No obstante, tales tabletas
recubliertas por rocio carecen de la superficie lustrosa y de la elegancia de
las cApsulas de gelatina dura Adicionaimente, no es comerciaimente factible

recubrw por roclo una tableta con un recubnmiento de color diferente en

cada extremo

12
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Otra altemativa para productos de cédpsula son las “gelcaps®, las
cuales son formas de dosificacion elegantes, lustrosas, prefendas por el
consumidor que son preparadas sumergiendo cada mitad de una tableta
alargada en dos colores diferentes de solucién de gelatna Véase las
patentes estadounidenses Nos 4820524, 5538125 5685589,
5770225, 5198 227, y 5 296 233, las cuales son todas incorporadas aqui
por via de referencia. Una forma de dosificacidn similar, comerciaimente
disporible como una “geltab®, es preparada sumergiendo cada mitad de una
tableta redonda, convexa, dentro de solucidn de gelatna de colores
diferentes, tal como se descnbe en las Patentes Estadounidenses Nos
5228 916, 5 436 026 y 5 679 406, las cuales son todas incorporadas aqul
por via de referencia Tal como aqui se usa tales °geicaps® y "geltabs®

estaran incluidas dentro del término méas amplio, “tabletas®

No obstante, el uso de gelatina como un material farmacéutico de
recubnmiento presenta ciertas desventajas y lmitaciones, las cuales
incluyen e! potencial para velocidad de disolucibn disminuida después de
almacenamiento prolongado debido a la formacion de enlaces transversales
de la gelatina, potencial para contaminacién microbial de la solucién de
gelatina durante el procesamiento, y prolongados tiempos de elaboracion por
razon de exigencias extensivas de secamiento Adicionalmente, los costos
relativos a energia asociados con los recubnmientos de gelatina tienden a
ser elevados puesto que el matenal de gelatina es aplicado tipicamente a los
substratos a una temperatura elevada de por lo menos aproximadamente

40°C, con el fin de mantener fludez de la gelatina, mientras ios substratos

Sl
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son mantenidos aproximadamente a 50°C con el fin de reducir al minimo el

desarrollo microbal

Se han hecho diferentes intentos para producir capsulas de conchas
duras sin gelatina Por sjemplo, la WO 00/18835 expone la combinacién de
éteres de almdén o aimidén oxidado e hidrocoloides para uso para preparar
envolturas de capsulas duras mediante pracesamiento convencional de
moldea por nmersion Véase también la patente estadounidense No
4 001 211 (capsulas preparadas mediante recubnmiento por inmersion de
clavija con composiciones de éter de metilcelulosa termogelificada) No
obstante, debido a inquietudes de apisonamiento potencial, las capsulas de
gelatina dura ya no constituyen un sistema prefendo de summisiro para el
consumidor {sobre el mostrador) de productos farmacéuticos, suplementos
de dieta, u otros productos simiiares Adicionaiments, las propiedades de
una composicidn ideal dentro de la cual se han de sumergir clavijas de
acero, luego secarse para formar vainas de cépsulas duras sobre las
mismas no son necesanamente iguales tal como aquellas para sumergir
tabletas para formar un recubnimiento sobre las mismas Por ejemplo,
propiedades fisicas pertinentes tales como viscosidades, ganancia de peso,
espesor de pelicula, resistencia a la traccién, elasticidad, y contenido de
humedad difenran entre composiciones para formacién de cépsulas duras y
para recubnr tabletas Véase, por ejemplo, la Patente Estadourvdense No
1787 777 (Dffieren las condiciones de temperaturas éptimas del substrato y
de la solucién de recubnmiento, los iempos de permanencia en ia solucion,

y las condiciones de secamiento)

\s2



10

15

20

25

Una desventaja asociada con la inmersidn de tabletas o de capsulas
dentro de un sistema de recubnmiento sin gelakna consiste en que los
recubnmientos resultantes frecuentemente carecen de resistencia a la
tensién adecuada de plasticidad, dureza, y de espesor Ademads, la inclusidn
de plastficantes dentro de tales sistemas de recubnmiento sin gelatna
frecuentemente producen tabletas que tienen recubnmientos blandos,
pastoses, sin una dureza suficiente para mantener su forma o uniformidad
durante el manejo Ademas, muchas composiciones sin gelatina no se
adhieren al substrato de la tableta en una cantidad suficiente para cubnr de
manera uniforme la tableta después de una sola inmersion Ademas,
muchas composiciones sin gelatina carecen de las propiedades reoldgicas
suficientes necesanas para mantener dispersidn uniforme de color a través
de todo el proceso de inmersidn y secamiento Aunque se han hecho
intentos para mejorar las propiedades reologicas de estas composiciones
mediante, por ejemplo, accidn de incrementar su contenido de séhidos, con el
fin de aumentar la wiscosidad No obstante, tales composiciones
frecuentemente onginaron desventajosaments estética indeseable de
recubnmiento, tal como rugosidad superficial, lustre disminuido, y espesor de

recubnmiento no uniforme

Es deseable encontrar un matenal de recubnmiento por inmersion,
que no solamente produzca una forma de dosfficacidn similar elegante,
briliante, de alto lustre, preferida por el consumidor, similar a la de las formas
recublertas con gelatina, pero la cual carezca de las limitaciones de la

gelatina, particularmente las observadas antenormente

S
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Es conveniente adicionalmente encontrar tal matenal de inmersién
que produzca una ganancia de peso incrementada del recubnmiento secado
por inmersion con el fin de proveer un recubnmiento estétcamente

agradable que cubra suficientemente la superficie del substrato

DESCRIPCION DETALLADA DE LA INVENCION

Tal como aqui se usa, el término ‘“cépsulas se refiere a
compartimentos duros de envoltura, que encierran un ingrediente dosificable
El témino "Tabletas", tal como aqul se usa, se reflere a formas de
dosificacion sélidas comprimxias o moldeadas de cualquier tamaio o forma
El término “Capletas’, tal como aqui se emplea, se refiere a tabletas sdhdas,
de forma oblonga °“Gelcaps” se refiere a capletas sohdas que tienen un
recubnmiento gelatinoso lustroso y el térmno "geltabs™ se refiere a tabletas
sdlidas que tenen lados planos, caras opuestas convexas, y un
recubnmiento gelatinoso lustroso “"Dureza™ tal como aquf se usa en
conexibn con peliculas o recubnmientos indica la resistencia de la
pelicula/recubnmiento a la deformaciéon por impacto "Soluble en agua®, tal
como aqul se usa en conexidn con matenales no poliméricos, significard
desde escasamente solubles hasta muy solubles, es decir, se requieren no
més de 100 partes de agua para disolver 1 parte de soluto no polimérico,
soluble en agua Véase Remington, “The Science and Practice of
Pharmacy®, paginas 208-209 (2000) "Soluble en agua®, tal como aqui se
emplea en conexion con materiales pohméricos, significaré que el polimero
se dilata en agua y puede ser dispersado al nivel molecular para formar una

dispersién homogénea o “solucidn” coloidal
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Dimeticona es un material fammaceutico suficientemente conocido
formado por polimeros de sioxano lineales que contienen unidades
repetitivas de la férmula {-(CH2):S10}, estabilizados con unidades
blogueadoras de extremo de tnmetisiloxi de la férmula {(CHa)sSIO-}
Simeticona es una mezcla de dimeticona y dibxido de siicio Para las
finalidades de esta invencidn, los dos matenales pueden ser utithzados de

manera intercambiable

La primera modalidad de esta invencidn esta dingida a composiciones
formadoras de pelicula solubles en agua, substancialmente hbres de gelatina
para tabletas de recubnmiento por inmersién o a la manufactura de cépsulas
mediante un proceso de moldeo por InmersidSn Una composicion
comprende, esta compuesta de, y/o consiste esencialmente de un formador
de pelicula fal como un éter de celulosa, por eemplo,
hidroxipropiimetilcelulosa, un espasador, tal como un hidrocoloide, por
ejemplo, goma de xantano En otra modahidad, la composicién comprende,
esta formada por, y/o consiste esenciaimente de un formador de pelicula tai
como un aimidén modificado seleccionado entre almidon de maiz céreo,
dextrina de tapioca y sus denvados y mezclas de los mismos, un espesador
seleccionado entre sucrosa, dextrosa, fructosa, maltodextrina, polidextrosa y
denvados y mezcias de los mismos, y un plastficante, por ejemplo,
pohetiléngiicol, propiiénglhicol, aceites vegetales tales como aceite de castor,
ghcerina, y sus mezclas Tal como aqui se usa, la expresién

“sustanciaimente hibre de gelatina® significard menos que aproximadamente

|Ss
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1 por ciento, por ejemplo, menos de aproximadamente 0,5 por ciento, de

gelatina en la composicion

Cualquier formador de pelicula conocido en la técnica es adecuado
para uso en la composicién formadora de pelicula de la presente invencidn
Ejemplos de formadores adecuados de pelicula incluyen, pero no estan
limitados a estos, polivinil alcohol (PVA), almidén hidroxipropilico, almidén
hidroxietilico, pululan, almidén metiletiico, almidén carboximetilico,
metiiceiulosa, hidroxipropiicelulosa (HPC), hidroxietimetiicelulosa (HEMC),
hidroxipropiimetilceluiosa (HPMC), hidroxibutimetiicelulosa (HBMC),
hidroxietiletiiceluloca  (HEEC), hidroxietilhidroxipropiimetil  celulosa
(HEMPMC), almidones pregelatinizados y polimeros y derivados y mezclas

de ios mismos

Un compuesto de hidroxipropilmetiicelulosa adecuado es °“HPMC
2910°, el cual es un éter de celuiosa que tiens un grado de substitucidon de
aproximadamente 1,9 y una substitucidn molar de hidroxipropilo de 0,23, y
que contiene, con base en el peso total del compuesto, desde
aproximadamente 29% hasta alrededor de 30% de metoxilo y desde
aproximadamente 7% hasta alrededor de 12% de grupos de hidroxilpropilo
El HPMC-2910 se encuentra comerciaimente disponible de la Dow Cheimical
Company bajo el nombre comercial, "Metocel E° El "Metocel E5", que es
una calidad de HPMC-2910 adecuado para uso en la presente invencion,
tienen una viscosidad de aproximadamente 4 a 6 cps (4 a 6 milipascal-

segundos) a 20°C en una solucién acuosa al 2% segun se determina
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mediante un viscosimetro Ubbelohde De manera similar, el "Metocel E6”,
que es otra calidad de HPMC-2910 adecuado para uso en la presente
invencién, tiene una viscosidad de aproximadamente 5 a 7 cps (5 a 7
milipascal-segundos) a 20°C en una solucion acuosa al 2% segun se
determina mediante un viscosimetro Ubbelohde E! “Metocel E15°, que es
otra categona de HPMC-2910 adecuada para uso en la presente invencion,
tene una wviscosidad aproximadamente de 15000 cps (15 milipascal-
segundos) a 20°C en una solucitdon acuosa al 2%, segun se determind
mediante un viscosimetro Ubbelohde Tal como se utliza en la presente,
"grado de substitucidn® significard el numero promedio de grupos
sustituyentes unidos a un anillo de anhidroglucosa, y "solucién molar de
hidroxipropilo® significaré el numero de moles de hidroxipropilo por mol de

anhidroglucosa

Tal como aqui se emplea, el término “almidones modificados®, incluye
almdones que han sido modificados mediante formacién de enlaces
transversales, modificados quimicamente para estabilidad mejorada o
modificados fisicamente para lograr propiedades mejoradas de solubilidad
Tal como aqui se emplea, “almidones pregelatinizados® o “aimidones hechos
intantaneos® incluye almidones que han sido modificados mediante
formacibn de enlaces transversales, modificados quimicamente para
establidad mejorada, o modificados fisicamente para lograr propiedades
mejoradas de solubiidad Tal como agu se emplea, “"almidones
pregelatinizados® o “almidones hechos instantdneos” se refiere a almidones

modrficados que han sido prehumedecidos, luego secados, para mejorar su
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solublidad en agua fria Almidones modificados adecuados se encuentran
comerciaimente disponibles de vanos proveedores tales como, por ejemplo,
A E Staley Manufactunng Company y National Starch & Chem:cal Company
Un almidén modificado adecuado incluye los almidones denvados de maiz
céreo pra-gelatinizado que se encuentran comarcialmente disponibles de
National Starch & Chemical Company bajo los nombres comerciales, "Purity
Gum” y “Filmset”, y denvados, copolimeros, y sus mezclas Tales almidones
grasos de maiz contienen tipicamente, con base en el peso total del almidén,
desde aproximadamente O por ciento hasta alrededor de 18 por ciento de
amilosa y desde aproximadamente 100 por ciento hasta alrededor de 88 por

ciento de amilopectina

Dextrinas de tapioca adecuadas incluyen las que se encuentran
disponibles de National! Starch & Chemical Company bajo el nombre
comercial “Crystal Gum® o "K-4484"°, y sus denvados tales como almidon
alimenticio modrficado denvado de tapioca, que $e encuentra disponible de
National Starch & Chemical bajo el nombre comercial "Punty Gum 40", y

copolimeros y sus mezclas

Cualquier espesador conocido en la técnica es adecuado para uso en
la composicion formadora de pelicula de la presente invencién Ejemplos de
tales espesadores incluyen, pero no estdn limitados a hidrocoloides tales
como alginatos, agar, goma guar, algarroba, carrdgeno, tara, goma arabiga,
tragacanto, pectina, xantano, gelano, maltodextnna, galactomanano,

pustulano, laminarin, escleroglucano, goma ardbiga, inufina, pectina, fuelan,

\S¥
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ramsan, zooglan, metildn, quitina, ciclodextnna, quitosan, y denvados y
mezclas de los mismos Espesadores adicionales adecuados incluyen
sucrosa, dextrosa, fruciosa, maltodextnna, polidextrosa, y matenales

similares, y sus denvados y combinaciones de los mismos

Gomas de xantano adecuadas incluyen aquellas disponibles de C P
Kelco Company bajo el nombre comercial “Keltrol 1000°, “Xantrol 180", o
*K9B310"

Cualquier plastficante conocido en la industna farmacéutica es
adeucado para uso en la presente Invencidén, y puede Iincluir pero sin
hmitacidn, polistilénglicol, glicenna, sorbitol, citrato de tnetilo, citrato de
tnbutilo, cebacato de dibutilo, aceites vegetales tales como aceite de castor,
agentes activos de superficie tales como polisorbatos, sulfatos laurilicos de
sodio, y sulfosuccinatos dioctilicos de sodio, propiién glicol, monoacetato de
ghcerol, diacetato de glicerol, tnacetato de glicerol, gomas naturales y sus
mezclas En soluciones que contienen un formador de pelicula de éter de
celulosa, un plastificante opcional puede estar presente en una cantidad,
basada en el peso total de la solucién, desde aproximadamente O por ciento,

hasta alrededor de 40 por ciento

En una modalidad, la compaosicién formadora de pelicula para
substratos de recubnmiento por inmersidn contiene, con base al peso total
de solidos secos de la composicion, desde aproximadamentse 95 por ciento,

hasta menos de aproximadamente 100 por ciento, por ejemplo, desde

1
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aproximadamente 95 por ciento hasta alrededor de 99,5 por ciento, de un
formador de pelicula tal como un éter de celulosa, por eemplo,
hidroxipropiimetiicelulosa, y desde aproximadamente 0,5 por ciento hasta
alrededor de 5 por ciento de un espesador tal como un hidrocoloide, por

gjemplo, goma de xantano

En otra modaldad, la composicibn formadora de pelicula para
substratos de recubnmiento por inmersién contiene, con base en el peso
total de séhidos secos de la composicién, desde aproximadamente 40 por
cento hasta alrededor de 60 por ciento, por eemplo, desde
aproximadamente 50 por ciento hasta alrededor de 55 por ciento, de un
almdén modificado, por ejemplo, un aimidén de maiz céreo, una dextinna de
tapioca, y/o mezclas y denvados de las mismas, desde aproximadamente 15
por ciento hasta alrededor de 30 por ciento, por ejemplo, desde alrededor de
20 por ciento hasta cerca de 25 por ciento de un plastificante, por ejemplo,
glicenna, polietilén glicol, propiién glicol, aceite de castor, y sus mezclas, y
desde aproximadamente 5 por ciento hasta alrededor de 25 por ciento, por
ejemplo, desde aproximadamente 10 por ciento hasta alrededor de 20 por
cento, de un espesador, por ejemplo, sucrosa, dexirosa, fructosa,

maltodextrina, polidextrosa, y sus mezclas

Estas composiciones formadoras de pelicula estan tipicamente en la
forma de una dispersibn para faciidad de substratos de recubnmiento por
inmersion en las mismas Tales dispersiones contienen un solvente en una

cantidad, basada en el peso total de la composicién, que vara

[6¢
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aproximadamente desde 30 por ciento hasia cerca de 97 por ciento, por
ejemplo, desde aproximadamente 80 por ciento hasta cerca de 92 por ciento
6 desde cerca de 40 por ciento hasta alrededor de 75 por ciento Ejemplos
de solventes adecuados incluyen, pero no estan limitados, a agua, alcoholes
tales como metanol, etanol, e 1Isopropancl, solventes organicos tales como
clorurc de metileno, acetona, y solvente similares, y mezclas de los mismos
En una modalidad, el solvente es agua La dispersion resultante formadora
de peiicula posee tipicamente un nivel de sélidos de, con base en el peso
total de la dispersién formadora de pelicula, desde aproximadamente 3 por
ciento hasta alrededor de 70 por cienta, por ejemplo, desde alrededor de 8
por ciento hasta aproximadamente 20 por ciento, o desde alrededor de 25

por ciento hasta alrededor de 680 por ciento

En una modalidad, la composicion formadora de pelicula para
substratos de recubnmiento por inmersién contiene, con base en el peso
total en humedo de la composicidbn de dispersidn por inmersién, desde
alrededor de 5 por ciento hasta cerca de 20 por ciento, por ejemplo, desde
aproximadamente 8 por ciento, hasta alrededor de 15 por ciento, o desde
cerca de 10 por ciento hasta aproximadamente 14 por ciento de un formador
de pelicula tal como hidroxipropiimetiicelulosa, y desde cerca de 0,05 por
ciento hasta alrededor de 0,2 por cento, por ejemplo desde
aproximadamente 0,08 por ciento hasta mas o menos 0,16 por ciento o
desde aproximadamente 0,1 por ciento hasta alrededor de 0,14 por ciento de

un espesador tal como goma de xantano

A
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En otra modalidad, la composicion formadora de pelicula para
substratos de recubnmiento por inmersién, contiene, con base en el peso
total en humedo de la composicidn de dispersidn por inmersidn, desde
aproximadamente 20 por ciento hasta alrededor de 35 por ciento, por
ejemplo, desde cerca de 25 por ciento hasta alrededor de 30 por ciento, de
un formador de pelicula tal como almidén de maiz céreo, dextrina de tapioca,
ylo denvados y mezclas de los mismos, desde aproximadamente 5 por
ciento hasta alrededor de 20 por ciento, por eemplo, desde
aproximadamente 10 por ciento hasta alrededor de 15 por ciento de un
plastificante tal como giicenna, polietlén ghcol, propilén ghcol, aceite de
castor, y sus mezclas, y desde aproximadamente 5 por ciento hasta
alrededor de 15 por ciento de un plastificanete seleccionado entre sucrosa,

fructosa, dextrosa, maltodextnna, polidextrosa, y sus mezclas

Opcicnalmente, la composiciéon para inmersidn puede comprender
adicionalmente otros ingredientes tales como, basados en el peso total de la
solucién de inmersién, desde aproximadamente O por ciento hasta alrededor
de 2 por ciento de preservativos tales como metilparabeno y propilparabeno,
desde aproximadamente O por ciento hasta alrededor de 14 por ciento de
agentes opacificantes tales como didxido de ttanio y/o desde
aproxxmadamente O por ciento hasta alrededor de 14 por ciento de
colorantes Véase Remingfon’s Practice of Pharmacy, Martin & Cook, 17"

ed, pp 1625-30, que se incorpora aqul por via de referencia

N
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En la presente invencién se puede utiizar cualquier agente colorante
adecuado para uso en aplicaciones farmacéuticas y puede incluir, pero no
estar limtado, colorantes azo, colorantes de quinoftalona, colorantes de
trfeniimetano, colorantes de xanteno, colorantes indigoides, &xdos de
hierro, hidréxidos de hierro, dibxido de titanio, colorantes naturales, y sus
mezclas Mas especificamente, los colorantes adecuados incluyen pero sin
hmitacion, azul V wvisible, verde bnllante dcido BS, rojo 2G, azorubina,
ponceau 4R, amaranto, D&C rojo 33, D+C rojo 22, D+C rojo 26, D+C rojo 28,
D+C amanilo 10, FD+C amanillo 5, FD+C amarillo 8, FD+C rojo 3, FD+C rojo
40, FD+C azul 1, FD+C azul 2, FD+C verde 3, negro brillante BN, negro
carbén, édxido de hierro negro, éxido de hierra rojo, éxido de hierro amanilio,
dibxido de titanmio, nboflavina, carotenos, antthocianinas, tumérico, extracto

de cochinilla, clorofilina, cantaxantina, caramelo, betanina, y sus mezclas

En una modalidad, cada extremo de ia tableta o cédpsula puede ser
recubierto con recubnmiento por inmersién de colores diferentes para
proveer una apanencia distintiva para productos de especialidad Véase en
la patente estadounidense No 4 820 524, la cual es incorporada aqu! por via

de referencia

En una modalidad, la forma de dosificacién farmacéutica esta formada
por a) un nucleo que contiene un ingrediente activo, b) una capa opcional de
primer recubnmiento formada por un subrecubnmiento que cubre
substanciaimente el nucleo, y ¢) una segunda capa de recubnmiento sobre

la superficce de la pnmera capa de recubnmiento, estando formada la
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segunda capa de recubnmiento por la composicién de recubnmiento por
inmersién de la presente invencién Tal como aqui se utiliza, la expresidon
*cubre substanciaimente” significard que al menos aproximadamente el 95
por cento del &rea superficcal del nucleo estd cuberta por el

subrecubnimiento

En una modalidad altemnativa, un pnmr ingrediente activo puede estar
contenido en la prmera capa de recubnmiento, y el nucleo puede contener
un segundo ingrediente achtvo y/o una cantidad adicional del pnmer
ingrediente activo Todawvia, en otra modalidad, el ngrediente activo puede
estar contenido en la pnmera capa de recubnmento, y el nucleo puede estar
substancialmente libre, es decir, menos de aproximadamente 1 por ciento,
por ejemplo, menos de aproximadamente 0,1 por ciento, de ingrediente

activo

El uso de subrecubnmientos es suficientemenie conocido en la
técnica y es expuesto, por ejemplo, en la Patente Estadounidense No
3185626, la cual se incorpora aqui por via de referencia Cualquier
composicion adecuada para recubnr con pelicula una tableta puede ser
utiizada como un subrecubnmiento de acuerdo con la presente invencidn
Ejemplos de subrecubnmientos adecuados son expuestos en las Patentes
Estadourndenses Nos 4683256, 4543370, 46430894, 4828841,
4725441, 4802924 58630871, y 6274162, las cuales son todas
incorporadas aqui por via de referencia Subrecubnmientos adicionales

adecuados incluyen uno o méas de los siguientes ingredientes éteres de

ic4
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celulosa tales como hidroxipropiimetil celulosa, hidroxipropilcelulosa, e
hidroxietiiceluiosa, policarbohidratos tales como goma de xantano, almidén,
y maltodextnna, plastficantes que incluyen, por gjemplo, glicenna, polietién
gheol, propilén glicol, sebacato dibutilico, atrato tnetilico, aceites vegetales
tales como aceite de castor, agentes activos de superficie tales como
pohsorbato-80, sulfato launihico de sodio y sulfosuccinato de dioctil-sodio,

policarbohidratos, pigmentos, y opactficantes

En una modahdad, el subrecubnmiento puede estar formado por , con
base en el peso total del subrecubnmiento, desde aproximadamente 2 por
ciento hasta alrededor de 8 por ciento, por ejemplo, desde cerca de 4 por
ciento hasta mas o menos 6 por ciento de un éter de celulosa soluble en
agua, y desde aproximadamente 0,1 hasta alrededor de 1 por ciento, de
aceite de castor, segun se expone on detalle en la Patente Estadounidense
No 5658589, la cual se incorpora aqui por via de referencia En otra
modalidad, el subrecubnmiento puede estar formado por, sobre {a base del
peso total del subrecubnmiento, desde aproximadamente 20 por ciento hasta
alrededor de 50 por ciento, por ejemplo, desde cerca de 25 por ciento hasta
mas o menos 40 por ciento de HPMC, desde aproximadamente 45 por
ciento hasta airededor de 75 por ciento, por ejemplo, desde cerca de 50 por
ciento hasta mas o menos 70 por ciento de maltodextnna, y desde
aproximadamente 1 por ciento hasta alrededor de 10 por ciento, por ejemplo,

desde cerca de 5 por ciento hasta alrededor de 10 por ciento de PEG 400



10

15

20

25

18

El subrecubnmiento seco tipicamente esta presente en una cantidad,
con relacidn al peso seco del nucleo, desde aproximadamente O por ciento
hasta alrededor de 5 por ciento La capa de recubnmientc secado por
inmersién tipicamente esta presente en una cantidad, con base al peso seco
del nucleo y el recubnmiento opcional, desde aproximadamente 1.5 por

ciento hasta alrededor de 10 por ciento

El espesor promedio de la capa de recubnmiento por inmersién
secada tipicamente es desde aproximadamente 40 hasta alrededor de 400
micrones No obstante, un experto en la materia apreciana con facfidad sin
expenmentacién indebida, que el espesor del recubnmiento por iInmersién
puede vanar con el fin de proveer una forma de dosrficacidn mds uniforme,
mas facil de ingenr, o para lograr un perfil de disolucién deseado Ademas, el
espesor de los recubnmientos de pelicula obtenidos por inmersién pueden
vanar en localizaciones diferentes sobre el substrato dependiendo de su
foorma Por ejemplo, el espesor del recubnmiento en un borde o esquina de
un substrato puede ser tanto como cincuenta por ciento hasta setenta por
ciento menos que el espesor del recubnmiento en el centro de una cara
principal del substrato Esta diferencia puede ser reducida al minimo, por
ejemplo, mediante el uso de un subrecubrnimiento mas grueso, o mediante el
uso de composiciones de inmersion que onginen incrementos de peso mas

elevados sobre el substrato

En modalidades en donde se desea un recubnmiento por inmersion

mas grueso, hemos encontrado que una cantidad efectva de un

\te
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intensficador de incremento de peso seleccionade entre el grupo formado
por simeticona, polisorbato B0 y sus mezclas, puede ser agregada a una
composicién formadora de pelicula comprendida, compuesta por, y/o que
esenciaimente consiste en un formador de pehicula y un espesador opcional
tal como un hidrocoloide El intensificador de ganancia de peso es usado en
una cantidad suficiente para incrementar !a ganancia de peso de la solucion
de recubnmiento, por ejemplo, al menos por aproxxmadamente 10%, por o
menos aproximadamente 20%, o por al menos aproximadamente 30% sobre
un substrato al secarse El incremento de ganancia de peso por ciento es
determinado con base en la diferencia entre el peso total del substrato
recubierto con la composicién de recubnmiento que incluye el iIncrementador
de ganancia de peso, y el peso total de un substrato equivaiente recubierto,
el cual ha sido recubierio bajo condiciones similares de procesamiento con
una composicion de recubnmiento que no incluye una cantidad efectiva de

incrementador de ganancia de peso

En una modalidad, el formador de pelicula es un éter de ceiuiosa tal
como HPMC, y el espesador es un hidrocoloide tal como goma de xantano y

el incrementador de ganancia de peso es simeticona

Una compasicion adecuada formadora de pelicula capaz de lograr
ganancia incrementada de peso de recubnmiento por inmersién sobre un
substrato puede contener, con base en el peso seco total de la composicion
formadora de pelicula, desde aproximadamente 40 por ciento hasta

alrededor de 99,9 por ciento, por sjemplo, desde aproximadamente 85 por

|6}
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ciento hasta alrededor de 99,5 por ciento, o desde aproximadamente 40 por
ciento hasta cerca de 60 por ciento de un formador de pelicula, desde
aproximadamente O por ciento hasta alrededor de 60 por ciento, por ejemplo,
desde aproximadamente O por ciento hasta més o menos 10 por ciento, o
desde cerca de 10 por ciento hasta aproximadamente 25 por ciento de un
espesador, y desde cerca de 0,01 por ciento hasta alrededor de 0,25 por
ciento, por ejemplo, desde cerca de 0,03 por ciento hasta alrededor de 0,15
por ciento de un intensficador de ganancia de peso Cuando las
ceracteristicas estéticas de ia tabieta final son de interés particular, se
recomienda no utlizar mas de aproximadamente 0,25 por ciento de un
incrementador de ganancia de peso Como se indicd antenormente, la
cantidad de espesador adecuada para uso en la composicién vanara segun,
por ejemplo, el espesador particular seleccionado y las propiedades
deseadas del recubnmiento Por ejemplo, cuando goma de xantano es el
espesador de seleccion, la cantdad de espesador de goma de xantano
puede vanar, con base en el peso seco total de la composicion formadora de
pelicula, desde aproximadamente 0,5 por ciento hasta alrededor de 5 por

ciento

Las composiciones formadoras de pelicula de la presente invencién
pueden ser preparadas combinando el formador de pelicula, el espesador, y
cualesquier ingredientes opcionales tales como plastificantes, praservativos,
colorantes, opacificantes, el incrementador de ganancia de peso, u otros
ingredientes con el solvente utlizando un mezclador de alto esfuerzo

cortante, hasta obtener estado homogéneo bajo condiciones del ambiente

¥
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En modalidades en donde se utiiza un denvado de almidon de maiz céreo
como un formador de pelicula, la mezcla puede ser calentada hasta una
temperatura de aproxmadamente 60°C hasta alrededor de 90°C para
obtener dispersién més répida de los ingredientes Alternativamente, el
formador de pelicula y el espesador pueden ser mezclados previamente
como polvos secos, seguido por la adicion de la mezcla del polvo resultante
al agua e incrementador de ganancia de peso opcional con alta velocidad de
mezclado Con el fin de retirar substanciaimente todas las burbujas desde la
mezcla resultante, la presion puede ser entonces disminuida hasta
aproximadamente 5 pulgadas de Hg al tempo que se reduce la velocidad de
mezclado con el fin de ewitar onginar un vértice en ese lugar Cualesquier
otros ingredientes opcionales adicionales pueden ser afiadidos entoncaes al

mismo con operacion de mezcla constante

Substratos pueden ser sumergidos dentro de tales soluciones de la
presente invencion utiizando el mismo equipo e intervalo de condiciones de
proceso como las uthzadas para la produccién de tabletas recubiertas con
gelatina, moldeadas por nmersién Detalles de tal equipo y condiciones de
procesamiento son conocidos en |a técnica y son expuestos, por ejemplo, en
la patente estadounidense No 4 820 524, la cual se incorpora aqui por via
de referencia De manera ventajosa, puesto que las soluciones de
recubnmiento de ia presente invencion son fluidas a temperatura ambiente y
son menos susceptibles a desarrollo microbial que composiciones de
gelatina, el proceso de recubnmiento por inmersién puede tener lugar bajo

condiciones ambientales de temperatura y presién

9
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Las tabletas recubiertas por inmersién con las composiciones de la
presente invencién pueden contener uno o més agentes activos El término
“agente activo® es usado aqui en un sentdo amplho y puede abarcar
cualquier matenal que pueda ser llevado por o atrapado en el sistema Por
ejemplo, el agente activo puede ser un producto farmacéutico, nutracéutico,
vitamina, suplemento de deta, nutnente, hierba, producto ahmenticio,
producto colorants, nutncional, mineral, de suplemento, © agente

favorecedor o agente similar y combinaciones de los mismos

Los agentes activos uties en [a presente invencién pueden ser
seleccionados entre las clases de estos en las siguientes categorias
terapéuticas inhibidores sobresalientes, alcaloides, antidcidos, analgésicos,
agentes anabdlicos, drogas anti-anginales, agentes antalérgicos, agentes de
anti-amtmia, antiasméticos, antbibticos, anticolesterolemicos,
anticolvulsivos, anticoagulantes, antidepresivos, preparaciones
antidiaméicas, antieméticos, antihistaminas, anthipertensivos, ant-
infecciosos, antinflamatonos, agentes antilipidos, antiménicos, agentes anti-
migrafia, antinauseantes, antipsicéticos, agentes  anhapopleja,
preparaciones anttiroideas, drogas anabdlicas, agentes antiobesidad, ant
parasiticos, antipsicéticos, antipiréticos, antiespasmédicos, anfitrombéticos,
agentes antitumores, antitusivos, agantes antiulcera, agentes antuncémicos,
agentes anxioliticos, estimulantes del apetito, supresores del apetito,
agentes beta-bloqueadores, broncodilatadores, agentes cardiovasculares,
dilatadores cerebrales, agentes quelantes, antagonistas de colecistequinina,

agentes quemoterapéuticos, activadores del conocimiento, contraseptivos,
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dilatadores coronancs, supresores de la tos, descongestionantes,
desodorantes, agentes dermatolégicos, agentes para {a diabetes, diuréhcos,
emolientes, enzimas, drogas entropoyéticas, expectorantes, agentes de
fertlidad, fungicidas, agentes gastrointestinales, reguladores del crecimiento,
agentes de reemplazo de hormonas, agentes hiperglicémicos, agentes
hipoghcémicos, resinas de intercambio Gnico, laxantes, tratamientos de
migrafia, suplementos mnerales, mucollticos, narcéticos, neurolépticos,
drogas neuromusculares, antinflamatorios no esteroides (NSAIDs), aditivos
nutncionales, vasodilatadores pernféncos, polipéptidos, prostaglandinas,
psicotrépicos, inhibidores de la renina, estimulantes respiratorios, sedantes,
esteroides, estimulantes, simpatolfbcos, preparaciones tiroideas,
tranquilizadores, relajantes uterinos, preparaciones vaginaies,
vasoconstnctores, vasodilatadores, agentes de vertigo, vitaminas, agentes

curativos de hendas, y otros

Agentes activos que pueden ser utihzados en la mvencién incluyen,
pero no estan imitados a los mismos acetaminofem, dcido acético, acido
acetiisaliciico, inciuyendo sus formas buffer; acnvastna, albuterol y su
sulfato, alcohol, fosfatasa alcalina, alantoina, aloe, acetato, carbonato,
clorohidrato e hidréxido de aluminio, alprozolam, amincdcidos, Aacdo
aminobenzoico, amoxiciina, ampicihina, amsacnna, amsalog, anetol, dcido
ascbrbico, aspartame, astemizol, atenolol, azatidina y su maleato, bacitracin,
balsamo del peru, BCNU (carmustina), dipropionato de beclometasona,
benzocaina, &cdo benzdico, benzofenonas, peréxido de benzoilo,

benzquinamida y su hidrocloruro, betanecol, bioestafio, bisacodil,
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subsalicilato de bismuto, acetato de bornilo, bromofeniramina y su maleato,
buspirona, cafeina, calamina, carbonato, casinaio e hidroxido de calcio,
alcanfor, captopnl, cascara sagrada, aceite de castor, cefaclor, cefadroxilo,
cefalexin, centnzina y su hidrocloruro, cetinzina, alhocol cetilico, cloruro de
cetilpindimo, mnerales quelados, cloramfenicol, hidrocloruro de
clorocichizina, gluconato de clorhexidinga, cloroxilenol, cloropentostatin,
clorofeniamina y sus maleatos y tanatos, cloropromazina, resina de
colestramina, bitartrato de colina, proteina estmulante condrogénica,
cimetidina, hidrocioruro de cnamednna, citalopram, &cido citnco,
clantomicina, clemastina y su fumarato, clonidina, clorfibrato, manteca de
cacao, aceite de higado de bacalao, codeina y su fumarato y fosfato, acetato
de cortisona, ciprofioxacin HCl, cianocobalamina, hidrocloruro de cichzina,
ciproheptadino, dantron, maleato de dexbromofeniramina, dextrometorfan y
sus hidrohaluros, diazepam, dibucaina, dicloraifanazona, diclofen y sus salas
de metal alcalino, diclofenacc de sodio, digoxin, dihidroergotamina y sus
hidrogenatos/mesilatos, diliazem, dimeticona, dioxibenzona, difenmidramma
y su citrato, dfenhidramina y su hidrocloruro, divalproex y sus sales de metal
alcalino, docusato de calcio, de potasio y de sodio, hidrato de doxiciciina,
succinato de doxilamina, dronabinol, efaroxan, enalapnl, enoxacin,
ergotamina y su tartrato, entromicina, estropipato, estradiol de etinio,
efednna, bitartrato de epinefnna, entropoyeteina, eucaliptol, famotidina,
fenoprofenc y sus sales metdlicas, fumarato, gluconato y sulfato ferroso,
fexofenadina, fluoxetina, dcido félico, fosfofenitoin, S-fluorouracio (5-FU),
fluoxetina, flurbiprofeno, furosemida, gabapentano, gentamicina, gemfibrozi,

giipizda, ghcenna, estearato de ghcenlo, granisetron, gnseofulvin, hormona
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del creaamiento, guafenesin, hexiiresorcinol, hidroclorotiazida, hidrocodona y
sus tartratos, hidrocortisona y su acetato, sulfalc de B-hidroxiquinolina,
hidroxicina y su pamoato y sales de hidrocloruro, tbuprofeno, ndometacina,
inositol, insulna, 1odina, pecac, hierro, sosorbida y sus mono- y dinitratos,
isoxicam, cetamina, caolin, cetoprofeno, acido iachco, lanchna, lecitina,
acetato de leuprolida, idocaina y su sal de hidrocloruro, Ifinopnl, liotnx,
loperamida, loratidina, lovastatina, hormona luteinizante, LHRH (hormonade
reempiazo de la hormona luteinizante), carbonato, hidréxido, salcilato, y
tnsiicato de magnesio, maeclizina, acido mefenamico, acido meciofenamico,
meclofenato de sodio, acetato de medroxiprogesterona, mandelato de
metenamina, mentol, hidrocloruro de mependina, sulfato de mataproterenal,
metescopolamina y sus nitratos, metsergido y su maleato, nicotinato de
metio, sahcilato de metilo, metilcelulosa, metsuximida, metoclopramida y sus
haluros/hidratos, metronidazol, tartrato de metoprotol, nitraio de miconazol,
acerte muneral, minoxidilo, morfina, naproxen y sus sales de sodio y metal
alcalino, nifedipina, sulfato de neomicina, niacina, niacinamida, nicotina,
nicotinamida, nimesuluro, nitroglicerina, nonoxynol-9, noretindrona y su
acetato, nystatina, octoxynol, octoxynol8, octi dmeti PABA,
octiimetoxicinamato de octlo, acidos grasos omega-3 polnnsaturados,
omeprazol, ondansetron y su hidrocioruro, acido oxolinico, oxibenzona,
oxtnfiina, adcido para-aminobenzéico (PABA), padimate-O, parametadiona,
pentastatina, aceite de menta, tetramitrato de pentaentntol, pentobarbital
sédico, perfenazina, sulfato de fenelcina, ferindamina y su tartrato, maleato
de fernramina, fenobarbial, fenol, fenolftaleina, fenileprina y sus tanatos e

hidrocloruros, fenilpropanolamina, fentoina, pmenol, piroxicam y sus sales,
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sulfato de polimicin B, cloruro y nitrato de potasio, prazepam, hidrocloruro de
procainamida, procaterol, prometazina y su hidrocloruro, propoxifeno y su
hidrocloruro y napsilato, pramiracetin, pramoxina y su sal de hidrocloruro,
prociorperazina y su maleato, propanol y su hidrocloruro, prometacina y su
hidrocloruro, propanolol, pseudoefednna y sus sulfatos e hidrocloruros,
pindoxina, pirolamina y sus hidrocloruros y tanatos, quinapni, gluconato y
sulfato de quinidina, quinestrol, ralitolina, ranitadina, resorcinol, nbofiavina,
acido salicilico, escopolamina, aceite de sésamo, aceite de higado de
tburdn, aimeticona, bicarbonato, citrato, y fluoruro de sodio,
monoflucrofosfato de sodio, sucralpato, sulfanetoxasol, sulfasalazina, azufre,
sumatriptan y su succinato, tacnna y su hidrocloruro, teofilina, terfenadina,
tietiperazina y su maleato, timolo! y su maleato, tiopendona, tramadol,
tnmetrexato, tnazolam, tretinoina, hidrocloruro de tetracichina, toimetn,
tolnafiato, tnclosan, tnmetoxebenzamida y su hidrocloruro, tnpelenamina y
su hidrocloruro, hidrocloruro de tnpolidma, dcado undecilénico, vancomicina,
verapamil HCI, fosfato de vidanbina, vitaminas A, B, C, D, By, B2, Bg, B2, E,
y K, avellana de bruja, hidrocloruro de xilometazohna, zinc, sulfato de zinc,
undecilenato de zinc Agentes activos pueden incluir adicionalmente, pero no
estdn hmitados a Acidos de alimentos, metales @ hidréxidos minerales
insolubles, carbonatos, éxidos, policarbofilos, y sus sales, adsorbatos de
drogas activas sobre una base de insilicato de magnasio y sobre una base
de siicato de magnesio y aluminio, y sus mezclas Mezclas y sales
farmacéuticamente aceptables de estos y de otros compuestos activos

pueden ser utihizadas
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Hemos encontrado inesperadamente que los recubnmiento formados
sumergiendo substrato dentro de las composiciones de la presente invencién
poseen propiedades excelentes comparables con las que tienen los
recubnmientos de gelatina por ejemplo, resistencia al resquebrajamiento,
dureza, consistencia, unformuidad de color, tersura, y lustre Ademds,
tabletas recubiertas por inmersidn con ias composiciones de la presente
invencidn, son supenores a tabletas recubiertas por nmersidSn con
recubrimientos convencionales a base de gelahna en vanas maneras
importantes En pnimer lugar, las tabletas recubiertas por iInmersién con las
composiciones de la presente mnvencidn retilenen de manera ventajosa
caracterisicas aceptables de disolucidn durante la vida en estanteria y el
periodo de almacenamiento en condiciones de temperatura y humedad
olevadas Las composiciones a base de éter de celuiosa de acuerdo con la
presente invencion también son ventajosamente mas resistentes a desarrollo
microbial, lo cual por este medio hizo posible una vida en estanteria o vida
de uso mas prolongada de la solucion de inmersién asi como también una
reduccion en costo de manufactura Ademas, las dispersiones de inmersién
espesadas con azucar de acuerdo con la presente invencidn benéficamente
emplean un contenido de agua mas bajo con relacién al de las dispersiones
que contienen gelatina, las cuales por este medio hacen posible un tempo
de ciclo de secado més corto Aunque .el contenido de agua de las ofras
dispersiones de inmersion de la presente invencidn es més elevado del que
tipicamente se encuentra en soluciones de inmersién a base de gelatina, las
composiciones basadas en éter de celulosa de la presente invencion,

sorprendentemente requineron un tiempo més corto de ciclo de secamianto
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con relacidn de aquél para fas composiciones que contiene gelatina Los
recubnmientios secos comprendidos de las composiciones de la presente
invencidn, también sorprendentemente y de manera ventajosa contenian
menor numero de burbujas de arre con relacion a la cantidad presente en
composiciones de inmersidn secas, a base de gelatna A dferencia del
procesamiento con composiciones que contienen gelatina, substratos
opcionaimente pueden ser sumergidos en las soluciones de la presente
invencidn a temperatura ambiente, lo cual es econdmicamente mas
benéfico Ademas, las composiciones de recubnmiento por iInmersidn de la
presente nvencion poseen un grado mas elevado de lustre con relacion a
recubnmientos similares aplicados por medio de métodos de recubnmiento
por rocio conocidos en la técnica Véase, la Patente Estadounidense No
6 274 162 (Sistema de formacibn de imagen para determinaciones de

lustre)

Hemos encontrado inesperadamente de manera adicional que la
adicidon de una cantidad efectiva de incrementador de ganancia en peso para
una composicion formadora de pslicula compuesta por formador de pelicula
@ hidrocoloide no solamente increamenté de manera significativa el peso seco
resultante del recubnmiento por inmersién sobre un substrato, sino que

también mejoré la uniformidad de color del recubnmiento

La invencién aqui expuesta ilustrativamente puede ser practicada de
manera adecuada en ausencia de cualquier components, ingrediente, o

etapa que no esté aspecificamente expuesto en la presente Vanos ejemplos
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se exponen adelante para ilustrar adicionalmente la naturaleza de la
invencidn y la manera de realizarla No obstante, la invencién no debe ser

considerada como mitada a ios detalles de |os mismos

EJEMPLOS
Ejemplo 1) Preparacién de dispersiones de subrecubrimento
Una dispersién acuosa que contiene los ingredientes expuestos en la
Tabla A fue preparada combinando todos los ingredientes en un vaso de

laboratono, bajo condiciones ambientales

Tabla A Composicion de subrecubnmiento de dis 10N acuos
Ingrediente Parte*
HPMC (2910, 5mPs) de Dow Chemical Company bajo 20

el nombre comercial “Metocel E-5*

Aceite de castor 1
Agua 2415
Solucion total de recubnmiento 262,5
Porcentaje de shdos en la solucién de recubrimiento 8%

*expresado en términos de partes en peso a menos que se indique otra

cosa

Dispersiones acuosas adicionales que contienen los ingredientes en

la Tabla B fueron similarmente preparadas
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Tabla omposiciones de su miento de dispersién acuo
Ingrediente Ej1A™|Ei1B |E11C |EI11D |EL1E
HPMC 2910, 5 mPs 20 40 40 28 28
Aceite de castor 1 0 0 0 0
Agua 212,3 |566,67 | 566,67 |566,67 |566,67
Maltodextnna 0 53 53 67 67
PEG 400 0 7 7 5 5
Hidroxietiicelulosa* 0 0 0 0 0
Solucién de recubnmiento|233,3 |666,67 |666,67 |666,67 [666,67
total
Porcentaje en peso de|9% 15% 15% 15% 15%
s6lidos en la solucidn de
recubnmiento

* Disponuble de Aqualon, bajo el nombre comercial “Natrosol 250L"

**Todos los valores son expresados en términos de partes en peso a menos

que se indique ofra cosa

Dispersiones acuosas adicionales que contienen los ingredientes

expuestos en la Tabla C fueron preparados de manera sim:lar

8
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Tabl omposiciones de subrecubnmiento de dispersion a
Ingradiente Ej 1E™ E1G El1H
Agua 566,67 | 566,67 690,4
Maltodextrina 71 71 0
Aceite de castor 0 0 0,13
HPMC (1910, 5§ mPas) 0 0 32,4
PEG 400 5 5 0
Hidroxietilceiulosa™ 24 24 0
Total de solucion de recubnmiento 666,67 | 666,67 7229
Porcentaje en peso de sdlidos en laj 15% 15% 4,5%
solucidn de recubrnimiento

* Disponible de Aquaion, bajo el nombre comercial “Natrosol 250L"
*Todos los valores son exprasados en términos de partes en peso a menos

que se ndique ofra cosa

Ejemplo 2) Preparacién de tabletas subrecubiertas

Se prepararon tabletas comprimidas de acuerdo con el procedimento
expuesto en el Ejemplo 1 de la Patente Estadounidense No 5658 589

("Patente '589"), la cual fue incorporada aqui por via de referencia

La dispersion del Ejemplo 1 fue luego aplicada encima de tabletas
compnmidas mediante pulvenzacidn en conformidad con el procedimiento
expuesto en los ejemplos de la patente No 5658 589 Como se muestra en

la Tabla D que se indica adelante, las tabletas subrecubiertas secas poseian
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un promedio de 2 por ciento a 4 por ciento de ganancia de peso con relacidn

al peso de las tabletas libres de subrecubnmiento

Este proceso fue repetido con tabletas comprimidas adicionales, pero

5 con la sustitucion de cada una, dispersion respectiva de subrecubnmiento
producida en el Ejemplo 1 A a 1H, para la del Ejemplo 1 La ganancia en
peso por ciento de las tabletas subrecubiertas secas se expone adelante en

ja Tabla D

10 Tabla D Gananga 0 por clento de tabletas subrecubierias

Ejemplio Numero % Ganancia en peso

1A 2

1B

1C

1D

1E

1F

1G

Sl B N OB N AN

1H

Ejempio 3) Preparacién de tabletas recublertas de HPMC

Fueron preparadas las soluciones acuosas de inmersién de HPMC

15 que contemian los ingredientes expuestos en la Tabla E
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Tabla 0 ic1én de soluciones de inmersién de HPM
Ingredients |EL3A"(g) |E13B () |EL3C (@) |EL3D (%) | EL3E %) | E1 3F (%)
HPMC E5 32,5 0 32,5 10 11 14
Agua 200 200 200 89,89 88879 | 85,85
HPMC 0 20 0 0 0
(2910,15
mPs)

Goma de 0 0 0 0,11 0,121 0,15
xantano

PEG 400 0 0 8 0 0 0
Solucion 2325 220 2325 100 100 100
total de

inmersidn

Porcentaje 14 9 17 10,11 11,121 14,15
en peso de

sohdos en la

solucion de

nmersion

*Todos los valores son expresadas en términos de peso (g) a menos que se

indique otra cosa

Ejemplo 3 A Preparacién de solucidn de inmersién del Ejemplo 3 A

Se disperso HPMC dentro de 200 ml de agua desionizada a una temperatura

de 70°C Después de agregar aproximadamente 1 por ciento en peso de de

colorante FD&C azul a la misma, la solucién fue mezclada hasta condicién

homogénea La solucidn fue enfnada entonces hasta una temperatura de

aproximadamente 22°C

18{ .
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Elemplo 3 B. Preparacién de solucidn de inmersién del ejempio 38
Se repitib el procedimiento del Ejemplio 3 A, pero con sustitucién de HPMC

(2910, 15mPs) para la HPMC ES

Ejemplo reparacion de soluadn de inmersién del Ejemplo de 3
Fue dispersada HPMC dentro de 200 cc de agua desionizada a una
temperatura de 70°C Después de adicionar a la misma PEG 400 la solucion
fue mezciada hasta condicibn homogénea La solucidn fue enfnada entonces

hasta una temperatura de aproximadamente 22°C

Ejemplo 3 D _Preparacion de solucidén de inmersidn del Ejemplo 3
HPMC y goma de xantano fueron agregados a agua punficada a una
temperatura de 80°C hasta que se dispersd el polvo Después de
descontinuar el calor, la solucién fue dividida en dos partes 4,35 por ciento
en peso de una dispersion de color amanlio disponible de Colorcon, Inc. bajo
el nombre comercial, “Opatint Yellow DD-2115" fue afiadido a la pnmera
parte y mazclado a una baja velocidad hasta dispersarse 5,8 por ciento de
una dispersién de color verde disporuble de Colorcon, Inc bajo el nombre
comercial “Opatint Green DD-11000" fue agregada a la segunda parte y
mezclada a una baja velocdad hasta dispersarse Las dos soluciones
dispersadas fueron entonces almacenadas bajo condiciones ambiente

durante aproxmadamente 12 horas

&2
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Eiemplo 3 E P 6n de sol de inmersién del Ejemplo 3 E
Se repitid el procedimiento del Ejemplo 3D, pero utilizando los componentes

del Ejemplo 3E

Ejemplo 3F Preparacidn de solucién de inmersidn del Ejlemplo 3F Se
repitié el procedimiento del Ejemplo 3D, pero utilizando los componentes del

Ejemplo 3F

Ejemplo 3G P racion de tabletas recubiertas de inmersiSn de
manos-sumerqidas Las tabletas subrecubiertas preparadas de acuerdo con
el Ejemplo 2 utihzando el subrecubnmiento producido en el Ejemplo 1H
fueron sumergidas manualimente dentro de las soluciones de inmersién del
Ejemplo 3 A durante un tiempo de permanencia de 1 segundo, fueron
retvadas desde la solucion de inmersion, luego secadas bajo condiciones

ambientales

Este procadimiento fue repetido, pero con susttucibn de las
soluciones de inmersi6n de los Ejemplos 3 B y 3C, respectivamente, para la

solucion de inmersién del Ejemplo 3 A

Una observacidn de los recubnmientos resultantes mostrd lo

siguiente
Tabletas recubiertas con recubnmiento del E| 3A Los
recubnmientos eran uniformes, duros, y bnillantes, y no tenian

burbujas ni gnetas No obstante, los recubnmientos no eran uniformes

\ &5
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y delgados, con dreas planas no bien cubiertas Por exposicion a
condiciones ambientales durante un penodo de seis meses, no se

observaron grietas en los recubnmientos

Tabletas biertas con recubnmiento del E; 38 El
recubnmiento era bnllante, con pocas burbujas y ninguna gneta Los
recubnmientos eran mas uniformes y dsperos con relacion a los del
Ejemplo 3 A Los recubnmientos eran también algo pegajosos y
delgados, con dreas planas no bien cubiertas Por exposicidn a
condiciones ambientales durante un periodo de seis meses, no se

observl ninguna gneta en los recubrimientos

Tabletas recu nmie Ei 3C Los
recubnmientos eran bnllantes con pocas burbujas y sin gnetas Los
recubnmientos eran méas uniformes y asperos con relacion a los del
Ejemplo 3 A Los recubrimientos eran también algo pegajosos y
delgados, con édreas planas no bien cubiertas Por exposicion a
condiciones ambientales durante un penodo de 6 meses, no se

observaron grietas en los recubnmientos

Eiemmplo 3 H Preparacién de tabletas por inmersién en escala de
produccidon  Tabletas adicionales subrecubiertas preparadas de acuerdo con

el Ejemplo 2 utidizando el subrecubnmiento producido en el Ejemplo 1 H
fueron recubiertas con la solucién de inmersidn resultante de los Ejemplos

3D utiizando una maquina de inmersidn en gel de calidad comercial de

li{q
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acuerdo con el procedimientc descnto en la Patente Estadoumdense No

4 820 524, Ia cual se incorpora aqul por via de referencia
Este procadimiento fue repetido pero con sustitucion de las soluciones
de nmersién de los Ejemplos 3E y 3F, respectivamente, por la solucién de

inmersion del Ejemplo 3D

El porcantaje promedio de ganancia de peso de los racubnmientos

secados por inmersion fueron segun se expone en la Tabla F

Tabla F Ganancia de peso de recubnmiento por inmersidn seco

Ejemplo Porcentaje de ganancia en peso de
recubnmiento seco*
E} 3D 0,75-2,26
E) 3E 1,9-3,52
E) 3F 3,258

* Relativa al peso del subrecubnmiento y nucleo secos

Este ejemplo demostré que la adicién de goma de xantano a la
solucién de inmersidn de HPMC proparcioné una mejora de viscosidad al
recubnmiento de iInmersidén, y de esta manera una ganancia de peso

incrementado del recubnmiento por iInmersidn sobre las tabletas

1%
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Ejemplo 4) Preparacién de almidén pre-gelatinizado que contiene
soluciones de recubnmiento por inmersién

Las soluciones de mnmersibn formadas por los componentes
expuestos en la Tabla G fueron preparadas dispersando 75 g del aimidén de
maiz céreo modificado en 200 ml de agua bajo condiciones ambiente, con

operacidn de mezcla

Tabla G Almidén pre-gelatinizado que contiene soluciones de inmersién

Componente/Qtro Eiemplo4 A* | Ejemplo 4B
Almidon de maiz céreo modificado 75 125
(Purty® Gum 59)
Agua 200 200
Peso total de solucidon 275 az25
Porcentaje en peso de sdlidos en solucidn 27 39
de inmersién

*“Todos los valores se expresan en términos de peso (g) a menos que se

observe otra cosa

Soluciones de inmersi6n formadas por los componentes expuaestos en
la Tabia H siguiente fueron preparados dispersando todos los componentes
en 200 ml de agua bajo condiciones ambiente con operacién de mezcla

hasta que la solucién resultante fue clara

%
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Tabla H _Alm:dén pre-gelatinizado gue contiene soluciones de Inmersién con
simeticona del Ejemplo 4 C

Componente ombre comercial Proveedor
llizada®
Almidén de maiz | Punty ® Gum 59 | National Starch & 125
céreo modificado Chemical Co
Simeticona Antifoam ® 2
Diéxido de Aerosi® A200 6
sihicona coloidal
Ghcenna — — 63,5
Sucrosa —_ — 38
Colorante Opatint® 6,9
Agua — — 200
Sdhdos totales 241.4
Solucidn total 4411
(peso/ 55% de
s6hdos)

“Todos los valores se expresan en términos de peso (mMg) a menos que se

indique otra cosa

Cada lado de las tabletas subrecubiertas preparadas en conformidad
con el Ejemplo 2 utiizando el subrecubnmiento producido en el Ejemplo 1H
fueron sumergidas manuaimente dentro de la solucibn de inmersién del
Ejemplo 4A durante un tempo de permanencia de aproximadamente 1

segundo, detenido, fuego secado bajo condicionaes ambientales

Este procedimento fue repetido, pero con susttucién de la solucidon
de inmersién del Ejemplo 4B por la solucidn de inmersién del Ejemplo 4A y
aproximadamente con un periodo de tres dias entre la terminacién de {a
produccion de la solucion de mmersibn y la nicacidn del proceso de

recubnmiento por inmersién
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Este procedimiento fue repetido adicionalmente, pero con sustitucidn
de las soluciones de iInmersién del Ejemplo 4C por la solucién de inmersién
del Ejemplo 4A y aproximadamente con un periodo de 12 horas entre la
terminacion de Ja produccion de la solucidn de Inmersion y la Iniciacion del

proceso de recubnmiento por inmersion

Una observacibn de los recubnmientos resultantes mostrd lo
siguiente
Tabletas recubiertas con solucién de jnmersidn del E| 4A Los
recubnmientos fueron muy lustrosos, duros, pulidos, uniformes, y no
pastosos o agnetados No obstante, los recubnmientos fueron muy
delgados, y las dreas planas no fueron recubiertas Ningun
agnetamiento después de exposicidn a condiciones ambientales

durante un periodo de sei1s meses

Tabletas biertas con la solucién de inmersién de] E] 4
Los recubnmientos fueron pulidos y lustrosos Inicialmente las dreas
planas estaban cubiertas, no obstante, los recubnmientos se
agnetaron después de exposicidn a condiciones ambientales durante

un periodo de seis meses

Tabletas recubiertas con solucién de inmersidn del E| 4C Los

recubnmientos poseian excelente lustre y cobertura, y eran pulidos sin
gnetas Ningun agnetamiento después de exposicidn a condiciones

ambientales durante un periodo de dos meses

\&8
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Ejemplo 5) Preparacién de almidén_pre-gelatinizado @ _contiene
soluciones de recubrimiento por inmersién

Se repitié el procedimiento expuesto en el Ejemplo 4C, pero sin la
inclusibn de simeticona Antes de recubnr el substrato, la solucién es
expuesta a una presion de vacio de 5 pulgadas de Hg con el fin de retirar
sustancialmente todas las burbujas wvisibles deade la solucion El
recubnmiento resultante posee lustre y cubierta excelentes, y es unfforme y

sin gnetas

Ejemplo 6) Efe de simeticona sobre [a ganancla d
recubrimiento

Las siguentes soluciones de recubnmiento por inmersién fueron
preparadas para lustrar el efecto de simeticona como un mejorador de la
ganancia de peso Las cantidades se dan en porcentaje basado en el peso

total de la soiucidn de recubnmiento

Ingrediente | 6A 6B 6C 6D 6E
HPMC 2810, 12 12 12 12 12
5mPs
Goma de| 1 1 1 1 1
xantano
Simeticona 0 0,035 - 0,07 0,14 0,25
Dispersion de| 6 6 6 6 6
color
amanlio™*

|Agua 81 80,695 80,93 80,86 80,75

“~ Dispersion de color amariio fue *Opatint® No DD2125 obtenido de
Colorcon, Inc
Soluciones de inmersién A a E, antenores, fueron preparadas en la

siguilente manera Agua punficada fue calentada hasta aproximadamente

189
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35°C Se afadieron HPMC y goma de xantano mientras se mezclaba
utiizando un mezclador eléctnco de escala de laboratono (Janke and
Kunkel, IKA Labortechnik, Staufen, Alemania) con paleta propulsora
aproxmadamente a 1000 rpm hasta que aparecieron los polvos
uniformemente dispersados Se interrumpid el calentamiento, y la dispersidn
resultante se dej6 reposar durante la noche a temperatura ambiente Luego
se agrogaron dispersion de smeticona y color amanile mezclando

aproximadamente a 500 rpm

Nucleos subrecubiertos, preparados de acuerdo con el método del
Ejlemplo 1A, fueron pesados previamente, luego sumergidos en las
soluciones A, B, C, D y E, anteriores, durante un tempo de permanencia de
aproximadamente 2 segundos, levantados, luego secados en condiciones
ambiente {aproximadamente 22°C) Los nucleos fueron sumergidos
simuitaneamente en grupos de 7 Tres grupos separados de siete nucleos
fueron sumergidos en cada solucibn A hasta E La ganancia de peso
promedio fue determinada a partr de los grupos tnplicados de nucleos

sumergidos desde cada solucidn de recubnmiento

Las ganancias de peso resultantes fusron como sigue

Solucidn de inmersién GA | 6B 6C 6D 6E

Ganancia en peso promedio del 133|208 223 | 23,7 | 191
recubnmiento de inmersidn

|{mghableta)

pe



Ry P - T e

‘ﬂ{mﬁ

m.‘*

UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

May 10, 2002

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
FILING DATE UNDER 35 USC 111

APPLICATION NUMBER 60/325,726
FILING DATE September 28, 2001

By Authonty of the
COMMISSIONER OF PATENTS AND TRADEMARKS




110
0ld 8§ n osoIr

lo- ol - g

PROVBIONA'L APPLICATION COVER SHEET ) Af PROV

Thinlsa for a PROVISIONAL APPLICATION under 37 CFR 1 63

fepe Y MCP-282

INVENTOR(s) / APPLICANT{(s) o
e

) |_ AL AND BTATE GR x
o _LASYNAME |  FIRSTNAME _(CITY AND EITHER BTATE OR FOREIGN COUNTRY)
117 Crestwood Drive, Lanadale, PA 19448

GULIAN Cynthia M
SZYMCZAK Christopher E 78 Coits Gait Road, Mariton, NJ 08053

TITLE OF THE INVENTION (300 chwaciars max)
TABLETS DIPPED IN NON-GELATIN MATERIALS

Direct all comespondence to:
X Customer Number DODGZTTT]
OR

1 Firm of Individuai Name:

= ENCLOBED APPLICATION PARTS fthock aff thet sppid

*

E  Specication Numberof 19 O  Appicslion Dats Shect
/

E Chims Newboar of ['] O D), Number

Clains
0 Drsingls) * Number of o @ Ohw(specly) Express Mall Cartificale
- METHOD OF PAYMENT flsuck ong)
[J A check or money order is enciosed to cover the Provislonal filing | Pevelonsl Filng | g 4550 00
foca. Fas Amount ()
The Commissioner fs hereby authorized to charge filing fess and
|___ credit any overpayment to Deposit Account No. 10-0750
Tha ivantion Wwes made by an sgency of the Uniied Stetes Govenment er under g contrect with an agenay of e United Staiss
54 No

[ Yees, the name of the U § Govemment agency and the Govemment contrect number are:

Respactiully submitted,
SIGNATURE. ‘m_g_lﬁqQ__ REGISTRATION NO 36,808

TYPED or PRINTEDNAME  Michels G. Manginl pate _28 §eak 200/
TELEPHONE (732) 624-2810
PROVISIONAL APPLICATION FILING ONLY

g =

92



DOCKET NO MCP-282

IN THE UNITED STATES
PATENT AND TRADEMARK QOFFICE

Applicant Cynthia M Gulian et al
For TABLETS DIPPED IN NON-GELATIN MATERIALS

Expreas Mall Certificate

"Express Mail"™ mailing number. EL710606195U3

Date of Daposit September 28, 2001

I hereby certify that this complete provisional application
{including specification l_@_ pages) and one page Provisicnal
Application Cover Sheet, ’is being deposited with the United
States Postal Service "Express Mall Post Office to Addresses”
service under 37 CFR 1 10 on the date indicated above and is
addressed to the Commissioner for Patents, Washington, D C

20231

Karen Hall-Morgan
(Typed or printed name of person mailing paper or fee)

{(Signature of person malling péper or fee)

3



10

35

MCP-282
(based on MCP-0278)

TABLETS DIPPED IN NON-GELATIN MATERIALS
CROSS-REFERENCE TO RELATED APPLICATION

This Application claima the benefit of Uinked Statss Application Number 60/201,127 fiied
on 15 May 2001 which s incorporated by reference in its entirety herein

FIELD OF THE INVENTION
This invention relates to nove!, watar soluble, geletin-free compositions for dip coating
subsiraies, such as lablets and capsules, and methods for producing such iablets and capsudes
This invention further relates to a method for increasing the weight gain of & waler solubile, gesatin-
fren, Mim forming coating on a dip-coated tablst or caplet.

BACKGROUND OF THE INVENTION

During most of this ceniry hand galstin capetios were a popular dosaga form for
preacriplion and over-the-counter {(OTC) drugs. The abifity to combine capaule halves having
different colors provided manufacturers with & unique means of distingulshing various
pharmacsutical producs  Many patients preferred capsuies over tablels, percaiving tham as being
eusier to swaliow This consumer prefarence prompled pharmacsutical manufacturers to market
certain products in capsule form even when they wore alao avalisbls in tablet form

Generally, amply hard gelatin capsuies are marufaciured using automatnd sguipmen
This equipment employs rowa of siainiess steal pins. mounted on bars or plaies which are dipped
inio a gelatin solution mainteined &t 8 uniform temperature and fuidity The pins are then
withdrawn from the geletin solufion rolated and then Inseried into drying kine through which a
strong blust of fiierad air with controlied humiiity is forced A crude capsule half bs thus formed
over sach pin during drying. Each capsule half is then stripped, trimmed (o unifonm length, flled
and joined 1o an eppropriste mating half

An sitemative to capsule products are capists, which are solid, oblong tabiets that are
offen coated with various polymers such as celluioss sthers 1o knprove their sesthetics, stabiity,
and swallowsbitily Typically such polymers are applied to the tablety elther from solution In
organic solvents, or from aqueous dispersion via spraying. However, such sprey-cosied tablete
inck #he shiny surface and alegance of the hard galatin capsules. Addtiorafly i le not
commercially feusibis to spray-coat a tablet with a different color costing on each end

Another altermartive to capsule products are “geicaps,” which sre slegant, shiny conaumar-
preferred dosage forms thet are prepared by dipping sach half of an slongaied taliet in two
different colors of gelstin solution See United States Patant Nos 4,820,624, 5,838 125,
5,685,580, § 770,225, & 100,227 end 5,260,233 which are all ingorporaied by raference hereln
A aimiler dosage form, cammarcially available ss a “geitab,” Is prepared by dipping sach haif of a
round convex tablet into different colors of gelatin solution as described In United States Patent

194
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Nos. 5,228,018, US5,438,020 and USS5,879,408, which are all iIncorporated by reference herein
As used harsin, such “geicaps™ and “gealtabs” shall be Inciudad within the broader tarm, “tablets *
Howaver the use of galatin as a phamacsutical coating materiel prezants certain
disadvantages end iimitations, including the potential for decreased dissolution raie after sxtandad

siorage due to cross-iiniung of the gelatin, potantial for microblel contamination of the gelatin
solution during processing end long processing times due to extsnsive drying requiremants.
Further, the snerpy-relaiad costs associated with geletin coatings fend 1o be high since the gelatin
muteried Is typically applied to the substrates at an sievaiad temperaiure of et least about 40°C In
ordar fo maintain fiukdity of the geistin whils the substrates are maintainad at about 50°C in order
o minimize microblal growth

Variows attampis have been made fo produce gelatin-fres hard shell capsulea For
wanple, WO 00/16835 disclosas the combination of sterch sthers or coddized starch and
hydrocoliolds for use in praparing hard capaule shells via conveniional dip molding processing.
Ses sing U.S Pat No 4,001211 (capsules prepared via pin dip coating with thermogelied
metinjicaliuioss ather compositions ) However, due to potantial tampering concerms  hard gelatin
capsules are i longer & prefermad delivery system for consumer {ovar-the-countar)
pharmaceuticals, distary supplements, or othar such products. Additonally the properties of an
kdeal compoaition into whikh stesl pins are io be dippad then drisd to form hard capsule sheils
fharson are not nacessarily the same as those for dipping tablels ip form & costing thareon For
emmple, ralevant physical propertiss such es viscosity weight-gein fim thickness, tensle
strength, eissticlly, and maisture content will differ batween compositions for hard capsule
formation and for coating tabiais Seeag. U.S Pat. No. 1 787,777 (Optimal temparatures of the
subsirate and coating schiiion residence times in tha solution, and drying conditions differ )

One disadvaniags sssocisiad with dipping tablate or copmdes inio a non-gelatin coating
system ja that the reauiing costings often lack ndequats tenstis strength plasticity hardness and
thicknass, Moreover, the inckislon of plesticizery into such non-palatin coating systems often
nesulis in tableta having soft, tacky coatings without a hardness sufficlent to maintain their shape or
smoothnass during handling In additien many non-geisiin campositions do not adhers to the
tahlat subsirate in en amount sufficiant to unfiormily cover the tebiet aftar = single dipping  Further,
many non-geiatin compositions tack the sufficlent rheclogical properties necasaary to mainiain
uniform color dispersion throughout the dipping and drying process. Although attempis have bean
made i improve the rheclogical properties of these composttions by, for example, iIncreesing thelr
aciice content in ordar to increase viscoslty Howevar, such composfiions often disadvariagacusly
resutisd iy undesirabla coating aesthetics such as surface roughnass, dacreasad gioss, and non-
uniform coating thickness

It is desirable to find a dip cosiing material which not only produces & simlar slegent,
shiny, high glosa, consumer-prafermed dosage form simiiar to that o} galatin-coated forma  but
which is absent tha limitetions of gelatin particularly those noted sbove

\9s



10

35

(e

MCP-282

1t is further desirable to find such e dipping meterial that producaa an increasad waight
gain of the dried dip coating In order to provide an assthetically pieasing coating thet sufficently
covers the substrate surface

DETAILED DESCRIPTION OF THE INVENTION

Aa used herein, "capsulea” refer to hard shell comparimants that enciose a dosable
ingredient. "Tebiets,” as used herein refer 1o compressed or molded solid doaage forma of any
shape or size. “Capists,” as usad herein, refar to soiid, oblong-shaped tablets "Gelcaps” rafer to
soiid caplais having a giossy gelstinous coating, and "geliabs” refer to saild tablets having fiat
sides, convex opposing facas, and a glossy geletinous coating “Hardness” as used herein in
cormection with fiims or coatings indicates the resistance of tha ftn/coating to daformsation upon
impact. “Water soluble,” as used hereln in connection with non-polymeric metsrigis ahali mean
from sparingly soluble to very sclubls, La., not more than 100 parts weler required o disaoive 1
part of the non-polymeric, wailsr sokible solute Ses Remington, “The Sclence ahd Praciica of
Pharmacy,” pages 208 — 200 (2000) “Water soluble,” as used hersin in connection with
polymeric maieriais, shall mean that the polymar swells in water and can be dispersed st the
molecuier isvel to form a homogeneous disparsion or colloidal “solution.”

Dimethicone is a well known pharmacautical maisrial conalsting of Enesc sioxans polymers
containing repsating Lnits of the formula {-{CHy)SI0), stablitmec with trimathylsliony end biocking unf
of the formula fCH, 810  Simethicons la the mbdure of dimethicons and slicon dicxids. For e
pusposes of this invantion, the two materiala may be ussd rierchangably

The firet embadiment of this invention ls directsd to weater soiuble, substantialy galatin-
fres, fim forming cornpositions for dip coating tablsis or manufachuing capeulies via a dip moilding
process  One composiiion comprisas. consists of, and/or consists essentislly of a fim former such
o8 a calidoss other e.g., hydraxypropyimethyiceluloss; end & thickener, such as a hydrocaliokd
.0, xanthen gum In ancther smbodiment, the composition comprisss, conalsts of and/or
consists essantially of a fim former such as & modified starch salected from weoty malze starch,
taploca dexirin, and derivatives and mixtures thereof- a thickener seiacted from sucroses, dextrose,
fruciose, maliodexdrin polydexiross, and derivatives and mixiures thereof and a plasticizer, 8.g.,
polysitylene glyzol propylens giycol, vegetable olls such as cawtor oil, glycarin, and midures
thersof As used hansin, “substantially gelatin-free” shell mean (ess then sbout 1 percent, a.g
lous then sbout 0 5 parcent, of gelaiin in the composition

Any fim former known in the art Is sultable for use in fim forming composition of the
prasent invention Bxxamples of suitable fiim formers includs, but sre not imitad to,
polyvinylaicohal (FVA), hydroxypropyl starch, hydraystivyl starch, pullulan, methylethyl starch,
carboxymethyl starch methyicalulose, hydroxypropyicaliuloss (HPC) hydroxyethyimethyicellulone
(HEMC), hydroxrypropyimethylcelhsioss (HPMC), hydroxybutyimethyiceiiuloss (HBMC).
hydrecyethylethylceliuioss (HEEC), hydroxysthythydroxypropyimettiyl cellulose (HEMPMC), pre-
gelatinizad starches, and palymern and darivatives and mixhures thereal
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One suiteble hydraxypropyimathylcallulose compound Is “HPMC 20107, which [s &
celuiose ether having & degree of subsiiution of about 1.9 and a hydroxypropyl molar substftution
of 0.23, and containing, based upon the total weight of the compound, from about 28% to about
30% mathoxyl and from sbout 7% to about 12% hydroxylpropyl groups. HPMC 2810 Is
commercisfly aveligble from the Dow Chemicat Company under the tredename, “Methocal E *
“Methocel ES, " which Is one grade of HPMC-2810 sultable for uas n the pressnt invention, has a
viacosity of about 4 to 8 cps (4 to 8 millipascal-seconds) at 20 °C in a 2% aqueous solution as
detarmined by & Ubbeiohde viscometer Simiarly, "Mathocel ES ,* which Is ancther grade of
HPMC-2010 sultable for use in the prasant invantion, has a viscosity of about 5o 7 cpe (S o 7
millipescal-saconds) at 20 °C In a 2% aqueous sokution as determined by & Ubbelohde viscometer
"Methocel E15 " which s ancther grade of HPMC-2910 sultable for use In the present invention,
has a viscosity of about 15000 cps (15 milipascal-seconds) at 20 *C in a 2% aqusous solution e
determined by a Ubbelohde viscometar As used hevein “dagres of substitution” shall mean the
averega number of substituent groups attached %o a anhydrogiucose ring, and “hydraxypropyl
molar substitution” shall mean the number of males of hydroxyprapyl per mole anhydrogiucose.

As used hersin "modified starches® inciude siarches that have been modified by
crossiinking, chomically modified for improved stabiiity, or physically modified for improved
solubfily properties. As used herein, “pre-gelstinizad starches™ or "netantized starches” refers lo
mocdified starches that have bean pre-wetted, then dried to enhence their cold-waler solubiilty
Sultable modifiad starches are commercizily evallable from several suppfiers such as, for example,
AE. Staley Manufachring Campeny, and National Starch & Chemical Company One sultabie
maodifisd sterch includes the pre-gelstinizad wenxy malze derivative starches that are commercially
avalisble from National Starch & Chemical Company under the tredenames, “Purity Gum”® and
*FimEet", and derivatives, copolymers, and mixtures thereof Such wency malzs starches typlcally
contain, based upon the total weight of the starch from about 0 percent to about 18 percent of
amylose and from sbout 100 percant to about 88 percent of amylopectin

Sulisble taploca dextrins include those available from National Starch & Chemical
Company under the tradename, "Crystal Gum” or “K-4484," and derivatives thereof such as
modified food atarch derived from tapioca, which Is avallable from National Starch end Chemical
undar the tradename, “Purity Gum 40, and copolymers and midures thereof

Anty thickener known In the art is sultable for use in the fim forming compoaition of the
present invantion Exampiea of such thickensra Include but are not limitad to irydrocoliolds such
as alginates, agar gusr gum, locust bean, carrageenan, tar, gum erablc, fragacanth pectin,
anthan geltan, meltodaxtrin, gelaciomannan pusstian lmmnarn selerogiucan, gum arabic,
inulin, pectin, whelan, rhamsan, zoogian, msthylan, chitin, cyclodexdrin, chitosan, and derivatives
and mbdurea thereof Additional suitable thickeners include sucrose dexirosa, fruciose,
maltodextrin polydaxirose, and the like, and dectvatives and combinations thereof

Sultable xanthan gurma inchude those available from CP Kalco Company under the
tradename “Kaitrol 1000 * “Xantrol 180 " or "KBB310 "
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Any plaaticikear known In the pharmacsutical ert Is sultabils for use in the present Invention,
and may include, but not be limited to polyethyisne glycol, glycerin, sorbitol; triethyl clvete; tribuyl
ciinais; dibutyl sebacaie vegsiable olls such as casior off, mefactants such as polysorbetes,
sodium lauryl sulfates, and diociyl-sodium sulfosuccinates, propylens glycol, mono acetate of
glyceral, discetets of giyceral, triacatats of glyceral, netural gums end mbdures thereof in
solutiona conieining a celkioss sther fim former, an optional plasticizer may be prasent in an
amount, based upon the total weight of the sohstion, from about 0 percant to shout 40 percent.

in one ambodiment, the fm forming composition for dip costing substratss containg
based upon the totel dry solkis weight of the composition, from sbout 85 parcent fo less than
abouyt 100 parcert 6.g from about B5 parcent to about 89.5 parcent, of a fim former such as &
coliuioss ether 8.g., hydraxypropyimethylcsiiulose: and from about 0.5 percant 1o shout 5 percant
of a thickener such ax & hydrocollokd, 8.g., xanthen gum

In another embodiment, the film forming campoaition for dip cosating substrates contains,
based upon the total dry salids weight of the composttion, from ebout 40 percant to about 80
percent, a.g from about 80 percant to about 63 percent, of a modified starch, #.5. 8 Waxy maize
starch, a tapioca dexirin, and/or mixiures and derivetives thereof; fram sbout 15 percent to about
30 percent, a.g , from ebout 20 percent to sbout 23 percent dnm.o.g.gm.
mmmw.mummmw@msmb
ebout 28 parcent, a.g from about 10 percent to sbout 20 percent, of a thickanar, a.g , stxxuss,
dexdrose, frucioes, maliodexirin, polydextross, and mixtures thersof

These fim forming compositions are typicatty in the form of a disperaion for ease of dip
coaling subsiretas thersin  Such disparsions contain a aolvent in an amount, basad upon the tobal
weight of the disparsian, from about 30 percant to sbout 97 percant, for sxampie from about 80
percent to about 62 percent or from about 40 parcant to about 75 percent. Examples of sultsble
solvents include, but are not limited to weiar; sicchols such es methanol, sthanol and lsopropanol;
arganic salvants siich as melhyiens chiorids aceinne, and the like; and miiures thereof In one
smbodiment, the aclvent i water The resulling fim forming disparsion typically posasssss a
solids level of, based upon tha total weight of the fiim forming dispersion, from sbout 3 percent to
sbout 70 percent, for exampie, from about 8 percant to about 20 parcant or from about 28 percant
to about 80 percent.

in one embodiment, the fim forming composition for dip coating subsirates containa,
besed upon the total wet weight of tha dipping dispersion composition, from about 6 percent to
about 20 percant, e.g from about 8 percent (o shout 15 percent or from aboul 10 parcent to
wbout 14 percend, of a fim former such as hydraxypropyimathtyicetulose and from sbout 0.05
percant to about 0.2 percant, e.g. from about 0.08 percent to about 0 18 percent or from about 0 1
pevcent to about 0 14 parcent, of a thickaner such as xanthan gum

In another embodiment, the film forming camposttion for dip coating subsirates contains
based upon the total wet weight of the dipping dispersion compoeition, from about 20 percent o
about 36 parcent, e.g from sbout 25 parcant o sbout 30 percent, of a fim formar such & wexy
malxs starch taploca dexirin end/or derivatives and mbdures thereof- from about & percent o
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about 20 percent, e g , from about 10 percent to about 15 percent of a plasticizer such as glycerin,
polyathylsne glycol, propylena giycol castor off, and mbdures tharsof and frorm about § parcant io
about 16 percent of a plastictzer aalaciad from sucroas fruciose, dextrose, maliodextrin,
polydexdirose, and mixtures thereof

Oplionsally tha compoaltion for dipping may further comprise other ingredients such as,
based upon tha total weight of tha dipping solution from about 0 percent to about 2 percent
prostyveiives such as methylperaben snd propyiparaben, from sbout O parcent jo sbout 14
peroent opacilying apents such s titanium dicxdde, and/or from about O percent to ebout 14
percent colorenis Ses Remingion’s Practice of Phermacy, Martin & Cook, 17" ed., pp. 1625 -30
which is herein Incorporated by reference

Any coloring agant sultable for use in phermeceutical applications may be used in tha
presant invantion and may include, but not ba mited to azo dyes quinopthalone dyes,
friphenyimethans dyes, xanthene dyes, indigold dyes, iron coddes ron hydroxides, thernium
dode natural dyss and mixhires thereal More specifically auliable colorents include, but are
not imited to patent bius V acid britlant green BS, red 26, azorubine, ponceau 4R, amaranth,
DAC red 33 D+C red 22, D+C red 28, D+C rad 28, D+C yeliow 10 FD+C yallow 6, FD+C yetiow
8, FD+Cred 3 FD+C red 40 F+Cblua 1 FDAC blus 2, FD+C green 3, brillant biack BN carbon
biack, lron oxide black, fron oxide red iron csdde yeliow ttanium dicudde, riboflavin, carotanee,
antyhocyanines, iymeric, cochinesl axtrect, cloropinilin canthaxanthin, caramel batanin and
mbdures thereo!

in one smhodimant, each end of the tahist or capsule may be coatad with dip coatings of
differant colors to pravide a distinotive eppesarance for specially products  See Unlted States
Patent No 4,820,624 which is incorporatad by reference herain.

in one ambodiment, the pharmacsutical dosage form Is comprised of a) a core conteining
an active ingredisnt, b) an oplional first costing layer comprisad of a aubcoating thet substarislly
covers tha core” and ¢) & second coating lsyer on the surisce of the first coaling layer, the second
coafing layer comprissd of the dip coating composition of the presant invantion As used harain,
“substantisfly covers” shall mean at least about 85 percant of the aurface ares of the core ia
covered by the subcoating

in an alternate smbodiment, a firat active ingredient may be contained (n the first coating
layer, and the core may contain & sscond active ingredient snd/or an additionsl amoimt of the first
aciive ingredient. in yst another embodiment, the active ingradient may ba contained in the first
coaling leyer and the core may be substantielly frea, Le lees than about 1 percent, a.g less than
aboitt 0 1 pavcant, of active ingredient.

The use of subcostinga is wel inown in the art and disciasad In for emmple, Unlied
States Patant Nos. 3,185,828, which Is incorporated by referenca hersin  Any composition
sultable for fiim-coating a tabist may be used as & subcoating according to the present invention
Examples of suliable subcoatings are disciosed in United States Patert Nos 4,883,208,
4,643,370 4,643,804 4,828,841 4,726,441 4,802,924, 5,830,871, and 6,274,162 which are all
Incorporated by refarence harein  Addiionsl sultable subcostings include one or mare of the
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foliowing ingrediants  celiulose athers such as hydroxypropyimethyicellulosa,
hydroxypropyicaliuicss, and hydraxyethyicetiioss' polycarbohydrates such aa xanthen gum
starch and mattodexdrin, plasticizers including for example, glycerin polysthylene giyeol,
propylane giycol dibutyl asbacats, tristhy! citrate, vegetable ofls such as castor o, surfactents
such ga polysorbaie-80 sodium lauryl sulfsls end dioctyl-sodium sutfosuccinate;
polycarbohydrelss, pigments, and opacifiers -

In one ambodiment, the subcoating may be comprised of, based upon the fotal weight of
the subcoating, from about 2 percent to ebout 8 parcent. 8.g from about 4 parcant to about 8
percant of a water-sciuble caliuloss ether and from about 0 1 parcent to about 1 percent castor off,
as disclosad in detall in United States Patent No. 5,868, 588, which Is Incorporated by reference
hereln In anather embodiment, the subcoating mey be comprined of besed upon the total weight
of the subcoating, from about 20 percant to sbout 50 parcent, 8.9  from about 25 parcant to about
40 parcent of HPMC from about 48 percant to sbout 76 parcent, e.g , from about 50 parcent to
about 70 percent of maltodextrin and from sbout 1 parcant o aborst 13 parcent, 6.9 from about §
percant to about 10 percent of PEG 400

The driad subcoating typicaily is presant in an arnount, based upon the dry weight of the
cora, from sbout 0 percent to sbout § parcent. The dried dip coating iayer typically ls present in
an amount, based upon the dry waight of the cone end the optional subcoating from about 1 §
percent to about 10 percent.

The average thickness of the dried dip coating layer typically ks from about 40 to ebout 400
microns However ona giiled In the art would readlly eppreciate without undue experimentation
that the dip coating thicknees may be variad in order tn provide & smoother, assier io swallow,
dosage form of 1o echieve a desired dissolution profie  Moreaver, the thiciknass of dipped film
conlings muy vary et different Iocations on the subsirate depending upon s shape For axample,
the thickneas of the coating at en dge or comer of & substrete may be as much as 50 percent to
70 percent lase than the thickness of the coating at the center of & major face of the subalrate.
This difference can be minimixed by, for example, use of @ thickar subcoating or use of dipping
compoaliions that result in higher weight geina on the subsirate

In smbodiments wherein a thicksr dip coating Is desired, we have found that an sffective
amount of a weight gain enhsncer salscted from the group conalsting of simathicons, polysorbate
80 and mixiures thereo!, may be added to a fiim forming composition comprised, consiating of
and/or consisting essantially of a fim former and an optioned thickaner such as a hydrocoiiold The
welpht gain enhancer is usad in an amaunt sufficient to incresas the weight gain of the coating
solution e.g by et least about 10 parcent, by ai least about 20% or by et isast about 30 % on @
subsirais when dried The parcant waight gein increass iy datarmined based upon the difference
between the lotel weight of the coatad subsirats with the coating compaosition incuding the weight
gain enhancer, and the total weight of an coated equivalent substrate which hes been coated
under simiiar processing conditions with 2 costing composition that does not inciude an effective
amount of weight gain snhancar
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in one embodiment, the fim former [a a callulose ether such as HPMC and the thickaner
is a hydrocoliold such es xenthen gum and the weight gain enhancer la simethicone.

A suitable fim forming compoaition capable of achleving Incrassed weight gain of dip
coating on a substrate may contain based upon the iolal dry weight of the film farming
camposition, from about 40 parcant 1o about 80.9 percent, a.g from sbout 85 parcent to about
98.5 percent, or from about 40 percent to about 60 parcent of a fim former; {rom about  percent
to about 60 parcent , 8.g. from ebout 0 percent to about 10 percasnt or fram shout 10 parcent to
ubout 25 parcent of a thickenear; and fram about 0 01 parcant to about 0.25 percent, ¢ g from
sbout 0,03 percent to about 0 15 parcent of a weight gein enhancer When sesthatics of the final
{abiat wrs of particuiar concam, [t is recommendad to not use gresier than about 0.25 percent of a
weight gain snhancer As shown above, the amount of thickaner sultable for use In the
compasiton will vary dapending upon, for example, the particuler thickenar selected and the
dasired properties of the coafing. For mmmpls when xanthen gum Is the thickener of choics, the
smount of xanthan gum thickener may range besed upan the total dry weight of the fim forming
compoaaition, from ebout 0 5 percont to about 8 percent.

The fim farming compositions of the present invention may be preparsd by combining tha
fim former, the thickener and any oplional Ingredienta such as plasticizers preservatives,

colorants, opacifiers, tha weight gain enhancer or other ingrediants with the salvantusing & high ,

shear mbier untii homoganeous undar ambilant conditions. In embodiments wherein a waxy malrza
starch derivative ls used as a fim former, the mixiure may be heated to 8 temperature of sbout 60
“C to about 80 “C for faatar disparaion of the ingredients. Alternatively, the fim former and
fhickener may be preblanded as dry powders foliowsd by addition of the resulting powder bland to
the weier and optional weight gain enhancer with high speed mbdng In order i remove
subsiantially ef! of the bubblse from the resulting mbdure the pressure may then be decreassd to
sbout 6 inches Hg while reducing the mixing speed In order 1o avoid cresting a vortex therein.
Anvy other addiional optional ingradients may then be added thereto at constant mbdng.

Substratea may be dipped into such solutions of ths presant invention using the same
equiimant and range of process conditions as used for the praduction of dip moided gelatin-
contyg tablets. Daisls of such equipment and processing conditions are welHnaown in the art end
nd‘hdu-dnfwmmwmsmpmm4m.m which s Incorporatad by
mnm Advantagecualy, mmmmdhmmunnnnuu
«t room fempersture end are ioes susceptible to microblal growth than geiatin compoaitions, the
dip coaling proctss may ocouy under amblent temperaiure and pressire conditions

‘The tablets dip coatad with the composition of the present invaniion may contain one or
more aclive egents  The term “active agent” i used herein i a broad sense and may sncompass
any material that can be carried by or entrained in the systam For sxampie the active agent can
be a pharmaceautioal, nutracautical, vitamin dietary supplamant, nutrient, herb foodstuff dyestuff,
nutritional mineral supplamant, or favoring agent or the ks end combinations thareof

The active agants usafu! herein can be selecied from classes from thosa In the following
therspautic categories ace-inhibitors; alialokis; aritacids anasigesics, snabolic agants anti-anginel

2|
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drugs, anti-alergy agents, ant-arrhythm:a agenta, antissthmatics, antibiotics, enticholesterciemics,
anticorvissants, anticoagulants, antidepressants; antidiarrheal preparations ant-emedtcs,
antihatemines; antihypertensives; anti-nfectives, antHinflammatorias; antiipld agents, antimanics:
ent-migraine agents, antinexweants, antipsychotics, antistroke agents. antithyrold preparations,
anabolic drugs; antiobesity agents; antiparasitics, entipsychotics; antipyretics, antispasmodics,
antitrombetics, antitumor agents, antiiussives; antiuicer agents; ant-uricemic agents, amdolyti:
agents; appetiie stimulants, eppetite suppressants, bete-blocking agerts bronchodiiators;
candiovascular agenis, cersbral distors, chelatinp agents, cholecysiskinin sniagonists,
chemotherapautic agents, cognition activators, contraceptives, coronary diiators; cough
suppressants decongesisnts; decdorants dermatoiogical agents, disbeies agents; diuretics,
emoliients, enzymes, erythropoletic drugs, expectorants; fertiilly agents, fungicides,
gastrointestinal agents; growth reguiators, hormons repiacamant agents, hypergiycamic agents,
hypoglycemic agents, lon-axchange resins, laxatives; migreine treatmenis mineral supplements;
mucolytics, narcotics, neurclaptica, neuromuscuiar drugs, non-aterokial ant-inflammatories
(NSAIDs}; nuiritional additives; paripharal vasodiaiors, polypeptides, prostagiandins;
peychoiropics, renin nhibiiors, respiratory stimulants; ssdalives, steroida, stimulants,
sympatholytics; thyroid preperations; frenquilizers; uterine relsxants, vaginal preparations;

vasoconairictors, vasodiisiors, vertigo agents; vitemins; wound healing sgents, and othars
Active agents that mey be usad in the invantion Include but are not limitad to

scetaminophen; acetic acid, acetylsalicylic acid, including iis buffered forms: acrivastine; albuterol
and s sulfein; sicoho! alkeline phoaphatass, allantoin; aios; aluminum acetats, carbonate,
chiorchydraie and hydroudds; alprozolam, amine scids, aminobenzoic acid, amaxicllin ampicilin
smascrine; amsalog: ansthole” sscorbic acid sspartame, astemizole; alsnolol; azatidine and It
maleats; bacliracin baisam pert: BCNU (carmuniine); baciomethasone diproprionate: benzocaine
benzolc acid, benzaphenornes, benzoyl paroxide; benzguinamide and Its hydrochiaride:
bethanechok; bioflin, bisacxdyl, bismuth subsalicylets, bormy! acatate; bromapheniramine and is
maleals; buspirone; oaffeine; catamine; calcium cerbonats, casinale and hydresdde; camphor;
capiopril, cascira sagrada, castor oll, cefacior; cefadroxdl cephalexin, centrizine and iia
llwndllutb:follﬁnt catyl alcohol, celyipyridinium chioride; chelated minerals;
chioramphenicol, chioreyclizine hydrochiorkie: chiorhesddine gluconsis; chiarcxylencl
chioropentostiftin, chiorpheniramine and s maleatss and tennates, chiorpromazine;
chalastyramine resin cholina bitarirats; chondroganic stimuisting protain, cimetidine, cinnamedrina
hydrochioride citalopram, cifric ackl, darfthromycin, clemastine and s fumarate: clonkiine;
clorfibrade; cocoa butter; ood liver of; codeine and lts fumersts and phosphate; cortisone acetate
clproficaacin HC!; cysnocobalamin, cycitzine Iydrochioride, cyproheptadine, danthron,
dexbromopheniramine malsate- dexirornethorphan and i hydrohalides, diazepam, dbucaine;
dichioraiphenazone; diciefan and Iis aflall metal ssjes; diciofenac sodium, digodn,
dihydroengotamine end (ts hydrogenates/mesytstes; ditiazem, dimethicane; dicxybenzone
diphenhydramine and fa citrate, diphenhydramine and its hydrochioride; divaiproex and fts alkell
metal salts; docusale calclum potassium and sodium dexycycine hydrate doxylamine succinete:

162
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dronabinol afaroxan, enalapri enoxecin, ergotamine and s terirate; erythromyci; estropipats;
ethinyl estradiol, ephecrine; epinephrine bitarirets; erythropoistin sucalyptol, famotidine,
fenoprofon and fis metal salts, ferrous fumarats, gluconsie and sulfate; fexofenadine; flucxstine;
falic acid fosphanytoim; 5-flucrourac (5-FUY: fluoxstine: flurbiprofan, furovemiie gabepentan;
gemamicin gemnitbrozil gliptzide; glycerine; glyceryl stearats; graniseiron; griseoiuivin, growth
hormone guafenesin, hexylresorcinal, hydrochicrothiszide; tydrocodone and Its tertrelea,
hydrocostisone and its acatate; 8-hydraxygquineline sulfats, hydraxyzine and its pamosts and
hydrochioride safts, lbuprofen, indomethacin, inostiol Insulin ndine; pecac; kron, lsosorbkie and
lts mono- and dinlireles; isoxicam, ketamine; kaolln; katoprofen, lactic acid, Janoiin, Jecithin,
lsuprolide acelats: idocaine and its hydrochioride salt; ifinopri; Rolrbe: loperamide, oratadine;
jovasisatin, iuteintxing harmors, LHRH (futentzing hormone repiacemant hormone); megnesium
corbonate hydroxide salicylates and trislicale; mecilzine mefensmic ecid; meciofenamic scid;
maciofenamaie sodium, medroxyprogesterone acetats; methenamine mandelete; menthal,
meperidine hydrochionde; metaproterenc! sulfais methecopolamine and lis niraiss, metheargide
and s maisats; methyl nicotinats: metityl salicylabe; methyt ceituloss; methsadmide;
melociopramide and ks halidesiydrates, matronidazole; maloprotol rtrate; miconanle nitrebe;
mineral ol minaxidll, marphine” naproxan and ke alkall metal sodium salts; nifedipine, nsornycin
suifuie: nkacin; niacinamide; nicotine; nicatinamide; nimesulide; nitrogiycarine; nonaxynol-8;
norethindrone and its acetate: nystatin octoognol octooynol-8; octyl dimethyl PABA, octyl
methoxycinnamats; amega-3 polyunsatursted feity acids ormsprezole ondansstron and iis
hydrochlorie; ceolinic acid, axybenzorw; oxiriphyliine; parg-sminobenzolc ack] (PABA) padimale-
O; paramethadiona, pentastatin peppermintall panteerythritol tetraniirate; pentcberbltal sodium;
pemphanazing; phenalzing sitigie phenindemine and lis tarirate; pheniramine maleats;
phencbarbital; phenol, phenolphthalsin, phanylephrine and Its tannates and hydrochiorides,
phenylpropanclamine: phenytoln, pimeno, plroxicsm end Its salts, polymicin B sulfais; potassium
chioride and nitreie; prazepam procainamide hydrochioride procaterod, promethazine and s
hydrochioride, propoxyphene and i hydrochioride and napsylats; pramiracetin; pramoxine and s
hydrochioride salt; prochiorperszine and fis malesats, propancial and ie hydrochioridy;
promethazine and its hydrochioride; propanciol pssudoephedring and ks sulfates and
hydrochiorides, pyrolamine and its hydrochiorides and tennetes quinapri quinidine
gluconsts and sulfate; quinestrol raliiofine; ranttadine; resorcinok; riboflavin salicylic acid,
scopolamine; seexme of; shark liver oll, aimsthicons, sodium bicarbonsta, citrats, and fluoride;
sodium monofiucrophosphats; sucnifate; sulfansthcomzole sulfasaiarine sulfur sumatriptan and
Is succinate; tacrine &nd Rs hydrochioride, theophyfline; terfenadine; thisthylperazine and is
maissts; timaiol and s maleals’ thioperkione ramadol trimetrexate; triezolam tatinoim;
teiracyciine hydrachloride; toimetin toinaftete; triciosan trimethobanzamide and s irydrochiorids;
fripslennamins and ks hydrochiorida; tripoliiine hydrochiords; undecylenic ackd, vancomtycin,
vorupami HCL; vidaribine phoaphats; vitamina A, B, C D, By By, By, Bys, E, and K, wiich hazel
xylomatazniine hrydrochiorids; zinc: zing aulfate; zine undecylenate. Active agants may further
Inciude but are not limlied to food acide, Insciuble metsl and mineral hydroxddes, carbonstes,

10
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axkies, polycarbophils, and saits thereof adsorbatss of active drugs on a magnesium trislicate
hase and on @ magnesium sheninum alficate base, and mbdures thareof Mixhures and
pharmeceutically acceptabls salts of thesa and other aciives can be usad

Wae have unexpactadly found that the coatings formed by dipping substrates into the
compositions of the present invention possess sxcellent proparties comparable o those
possessed by gelatin coutings, 8.g crack resistance, hardnies, thickness, color uniformity
smoothneas, end gloss  Additionafly, tablsis dip costed with the compositions of thé presant
invention are superior to tablets dip coated with conventional gelatin-based coatings in severel
important ways. Firet, tablats dip coated with the compositions of the present ivantion
sdvantageously retain acceptables dissolution chamscteristics for the deaired aheif-ife and storage
period st elevaled tsmperature and humidity conditions. The caliulose-sther basad compaositions
according to the present invention arne also advaningsously mare resistant to microbial growth,
which thersby enables & jonger sheif-ife or use-lifa of the dipping solution as well &s & reduction in
manufachring cost. In addition, the sugar-thickensd dipping dispersions according to the present
invention beneficially smpiloy a lower water content relative to that of geletin-containing
dispersions which theroby enabiss a shorier drying cycis time.  Althaugh the water content of the
dipping dispersions of the present invention is higher than that typically found in gelatin-basad
dipping salutions, the caliicas-sithar basad compoaitions of the preseet invention aurprisingly
required a shorter drying cycle tima ralative to that for gelatin-contatning compositions The dried
costings compeised of the compositiona of the prasant invention also surprisingly and
advartageously contained fewer air bubblas reiative io the amount preyent In dried, gelatin basad
dipping compoaftions Uniiike procassing with galatin-containing composttions, substrates may
optionally be dipped in the aolutions of the presant invention at room temperature, which s
sconomically more beneficial.  In addition, the dip coated compositions of the present Invention
possess a higher degres of giossiness relative to simiar coatings applisd via spray costing mathod
known in the art.  Ses United States Patent No. 8,274 182 (imaging systom for gioas
meaguremants).

Wa have further inespecisdy fourd that the sddition of an sffective amount of weight gain
mhnwhuﬂnhmhge,npdhmpmdﬂﬂnmwwwnum
significantly increased tha resulting dry weight of the dip costing on & substrate, but & also
improved the color uniformity of the costing.

Tha invantion Ikxatretively disciosad hereln sultably may be practiced In the absanca of any
component, ingradient, or siap which is not speciiically disciosed hersin  Seversl examples ars set
forth balow o further Busirate the neure of the invantion and the manner of carrying & out. However
tha invantion shouid not bs conaidersd as being (imited 1o the dedalls thereol’

EXAMPLES

Exampie 1] Pregatxtion of Subcoating Disperaions
An acuetus dispersion containing the ingredients set forth in Table A was prepared by
combining all of the ingrejients in a besksr under ambient conditions

i1
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“Methocel E-6°

"HPMC (2010, 5 mPs) fiom
Dow Chemical Compenty under the tradenamae

Part®
20

Castor ol

Wetar

2156

Total Coating Solution

———

% salids in coating solution

8%

* sxpressed In ferms of part by weight uniess otherwise noted
Additionsal aqueous dispersions containing the ingredients in Table B were simiarly

mPs

HPMC 2010, &

:

Casior ol

waler
maliodexirin

ﬁ[

omalﬁn g'
9

Hycroxy-
sthyiceliuose*

salution

Total coating

g
3
3

Wi % solkiz in
coating
solution

ol
S

* Avallable from Aqueion under the

, "Natrosal 260L°

** all valuss sxpressad b1 lerms of parts by weight unines otherwise noted
L
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Hydroocy- 24 24 0

sthyicallulose*
“Totel costing [ 88 67 | 688 67 T2 8

solution

Wik solidsin | 15% 15% 45%

coating

solution

* Avaliable from Aquaion under the tradename, “Natrosol 250"
** il values expraasad n termas of parts by weight uniess otharwise noted

Example 2) Preparmation of Subcosted Tabiste
Compressed tabiets wers prepared in eccordence with the procedure set forth in Example

1 of Unisd States Patent No. 5,053,580 (“588 Petent”), which was Incorporatad by referance
herein

The dispersion of Exampie 1 was then applied onto the compressed tablets via apraying in
accordance with the procedure set forth In the examples of the ‘580 Petsnt  As shown In Tabie D
balow tha dried subcoaied tablats possessad an averags 2% to 49 weight gain refative to tha
weight of the subocoating-free tebilets.

This process wie repasied with addiional compraased tablets, but with the substitution of
sach, respective subcouting dispersion produced in Example 1A to 1H for that of Exampia 1 The
percentage walght gain of the dried subcosted tablets are est forth beiow in Table D

% Welaht Gain |
2
2
r
2
T i
1F a- 2
10 4
H 3
Example 3) Preparation of HPMC Costed Tahista

Agueous HPMC dipping schitions containing the mgrediants sat forth In Table E were
prepared

13
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Table E. Composition of HPMC Digoing Solulions

@ Ex3A ‘g [Ex3B o) E;_mm Ex3D (% |EXIE(R |ExIFR)
HPMCES | 325 0 2b 10 11 14
Water 200 200 . | 200 59 80 88.879 8585
HPMC 0 20 0 0 0
(810,

0 0 [ 011 0129 015

2325 220 2326 100 100 100

14 ) 17 1011 11 121 1415

b mnniduuwm-tammmdm'c N’brmabouuwt%FDIChlmdyl
(1] theretn, the solution wen mixed unft homogenaous. The solution was then cooled o a
lunpulllnol'dnutz:"c.

10
mmammdumdmn Amummunr-'eemmn
solution wes mbosd untl! homogeneous The sokztich was then cooled 1o 8 tamparsturs of shout 22

13

mmmwmnumdwtuﬂmmmw After
discontinuing the heat, the solution was divided into two parts. 4.35 wt. % of a yeliow color
dispersion avaliabls from Colorcon, inc. under the tradaname, "Opatint Yellow DD-2115 was
added fo the firet part end mixed at 8 low speed urtl] dispersed 5.8% of a gresn color dispersion
20 sveieble from Calorcon Inc. under the tradename, “Opatint Grasn DD-11000" was addad io the
second part and mixad at a Jow epeed untl dispersad The two dispersad solutions were then
stored under ambilent conditions for about 12 hours

4
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dipped into the dipping solutians of Example 3A for a dwall fima of 1 second, removed from the
dipping sclulion then dried under ambisnt conditions.
This procedure was repsated but with substitution of the dipping sohriona of Examplas 3B
snd 3C, respeciively, for the dipping solution of Example 3A.
Mnbuvnﬂmﬂﬂnmﬂmmﬂnulmmm
di\ythndnobwanrMu.Hm hmmnmunlfmn-ﬂm
with land sreas not well-covered Uipon exposure to amblent conditiona for a abe month
pariod mmﬂummhhm

P Ming of Ex. 3B. The coating ware shiny with few bubbles
undmmulm mmmmmmmmmmm‘-dmh
3A. The coatings wers also somewhat tacky and thin, with fend areas not weli-covered

Upon sxposurs in ambient conditions for a six month period no cracks were seen in the

costinga.

Tablels Coetar with Coating of Ex, 3C, The coatings were ahiny with few
bubbles and no crecking The costings were mors uniform and rough relative fo those of
Exampie 3A. The coatings ware also someawhat taciky and thin, with land arees not wall-
covered Upon exposure to ambiant condltions for & six month period, no cracks were

soan In the coatings

mwhmmmmzummmpmmmamwm
ware costed with the resulting dipping solution of Exampied-3D using a commercial grade gel-
dipping maching in eccardance with the procedie dascribad in Linlted States Patent No.
4820 524 which is incorporatad by refersnce herain

This procadure was repsated, but with substitution of the dipping solutions of Exampies 3E
and 3F respactively for the dipping solution of Exampile 3D

The average percentage weight gain of the dried dipped coatinge ware a8 set forth In
Table F

15
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Examnie % Wt Geln of Dried
| Coating®

Ex 3D 075-2.26

Ex3E 1.9-352

Ex. 3F 32-88

* Relative to weight of driad subcoating and cors

MCP-282

This exampie showed that the addition of xanthan gum to the HPMC dipping sofution
pravided a viecosily snhancament to the dip coating, and thus an increased weight gain of the dip

cosling on the tabists,

m.‘, L

Dipping salutions comprised of the components set forth in Table G were prepared by
disparsing 75 g of tha modified weocy meizs starch into 200 mi of water under amblent conditions

with mixing
Table @ Pra-oaintntad starch-contalning Dioning
Pample 44° Eampls 4B
76 128
(Purity® Gum 59)
waler 200 200
Tolal weight of solulion 276 25
Wi % sclids In dipping solution | 27 30

'Emwhmdwm@mmm
Dipping solutions comprised of the componenis set forth in Tabls H below were preparned
by dispersing &l of the companents into 200 mil of weter under aniblant condiione with mbdng untl

the resuiting solution was clesr

16
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Total solids 2414
TOTAL solution (w/ 411
55% solids)

*"ail vahies axpraasad In terma of weight (mg) unjess otharwise nated

Each sids of the subcogtad teblety preparad in accordanca with Exarngile 2 using the
subcouting produced in Example 1H were hand-dipped into tha dipping solution of Example 4A for
& dwell Sme of about 1 second, pulled up then drisd under ambient condiions.

This procedure was repeaisd but with substitution of tha dipping solution of Example 4B
for the dipping solution of Example 4A and with about a 3 day perfod bstween the completion of
production of the dipping solution and ths commencamant of dip coating process

This procedure was further repaated but with subatthlion of the dipping sohstions of
Exampie 4C for the dipping solution of Exampie 4A and with about @ 12 hour period betwesn the
compietion of production of the dipping salution and the commencament of dip coaling process

mmdmmmmmmum

umuh m.lndmtm:yurm mmmmmmwm
arees were not coverad Noundthg-ﬂsmmb-nbuneaﬂornhlpuhdd
L
Inlﬂlyll'lelandmmmud however, the coatings cracked after exposure 10
mmmh-pabddemom

ablats Cog fion of Ex. 4C The costings possessed axcelent shine
mdm.mdmmhwﬂhnoam No cracking after exposure to ambient
conditions for a perfod of 2 montha.

17
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The procedura set forth in Example 4C 18 repsated, but without the inclusion of
simsthicons Prior o coating the subsirate, the solulion is exposed to a vacuum pressure of 5
inches Hg in order to remove substantially all of the visible bubbies from the solution The
repulting coating possassss excelisnt shine and cover and Is smooth with no oracks

Example 0) Effect of Simethicons on Coating Welaht Osin
The following dip coating soiutions were prepared to Slustrale the effect of eimethicons as a wesght

gain enhancer  Amounts are parcent basad on the total weight of coating salution

ingradient aA 6B 6C 8D BE
" HPMGC 2910, 12 12 1z 12 12
5mPs

Xenthan Gum 9 1 1 1 ]
 Simethicone ) 0.035 007 014 025
Yaliow color ] 8 ) 8 )
dispersion™*

Walar 81 80.065 80.93 B0.88 8075

“* Yellow color dispersion was "Opatinf’® No. DD2125 obtained from Colorcon, Inc.

Dipping sciutions A through E, above, wers prepared in the following mannar Purified wetsr
was haatad to sbout 35°C HPMC and xanthan gum were added while mbdng using a lsboratory
scale eleciric mbear (Janks and Kunkal IKA Laborischnik, Staufen Germany) with propelier biade
at spproxdmedsly 1000 rpm undll the powders appeared uniformly disparved Hasting was
discontinued, and the resulting disperaion was allowed to stand ovemight st room temperature
Bimathicons and yaliow color disperaion were then added with mixing &t approximaialy 500 pm

M.Mmﬂmbhmﬁoﬂdmﬂﬂ&mw then
dipped In solutions A, B, C, D, and E, above for a dwal time of about 2 seconds, pulled up, then
dried at amblent condlions (about 22°C) The cores were dipped simulianacusly In sets of 7
Three separate sats of seven cores weare dippad in sach soiution A through E  The averags
weight gain was determined from the triplicats sets of dipped cores from sach coating solution

Resulling weight gains wera as follows.

[ Dipping Solution @A ) 8C 6D 6E |
Average weight 133 208 223 3.7 191
gain from dip

coet (mpAabiet)
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TABLETAS SUMERGIDAS EN MATERIALES LIBRES DE GELATINA

Una forma de dosfficacién similar a céapsula elegante, lustrosa,
prefenda por el consurmidor, comerciaimente disponible como una "gelcap”
se prepara sumergendo cada mitad de una tableta alargada en dos colores
diferentes de solucidn de gelatina segun se descnbe en [as patentes US
4820524, US5538 125 US5685589, US5770225 US5198227 y
USS5 296 233 Una forma de dosificacibn similar, comercialmente disponible
como una “geltab®, es preparada sumergiendo cada mitad de una tableta
redonda, convexa dentro de solucion de gelatina de colores diferentes,
segun se descnbe en las patentes Estadounidenses USS5 228 916,

US5 436 026 y US5 679 406

Antes del desarrolio de la tecnologia de inmersion, las tabletas eran
generalmente recubiertas con diferentes polimeros para mejorar su aspecto
astético, estabilidad, y faciidad de ingestén Los polimeros eran aplicados
ya sea desde solucibn en solventes orgénicos, o desde una dispersién
acuosa por rocio Las tabletas recubiertas mediante este método carecian
de superfice lustrosa y de elegancia de la gelcap y la geltab
Adicionaimente, no es posible recubnr por rocic una tableta con un

recubnmiento de color diferente sobre cada extremo

El uso de gelatina como un material de recubrimiento farmacéutico
presenta ciertas desventajas y imitaciones, que incluyen el potencial para

velocidad de disolucion disminuida después de almacenamiento prolongado

%6
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debido a la formacién de enlaces transversales (que onginan
insolubilizacién) de la gelatina, potencial para contaminacién microbiana, y
tiempos de procesamiento prolongados debido a exigencias de secamiento
amplio Adicionaimente, inquietud reciente con respecto a encefalitis
espongiforme bovina (BSE, "enfermedad de las vacas locas’) determina que

la gelatina sea menos converiente para uso en productos farmacéuticos

En conveniente encontrar un matenal para inmersidn que produzca
una forma de dosificacién semejante a capsula, que sea elegante, lustrosa,
prefenda por el consumidor, pero en la cual estén ausentes las imitaciones

inherentes a la gelatina, particularmente aquellas sefialadas antennormente

Se hicieron tabletas recubiertas utiizando los siguientes tipos de
mateniales en el hundidor de nucieos en escala de laboratono solo o en
combminacibn de uno con otro, asi como también con espesadores,

plastficantes, y agentes antiformadores de espuma

1 Polimeros Altos en Sélidos — Eudragit, Surerelease, Aquacoat
2 Celulésicos - HPMC, HEC, CMC

3 Almidones Alimenticios Modificados — Goma de Pureza 59

4 Polimeros de glucosa — Maltodextrinas

5 Miscelaneos — Opadry I, PVP K29/32

Véase la Tabla 1 para detalles completos de las formulaciones,

resultados de inmersién, y observaciones
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La Tabla 1 contiene también alguna informacidon sobre estabilidad
Imitada para los nucleos sumergidos Los dos mejores sistemas fueron

ijcialmente 14% HMPC E5 y Goma de Pureza 59/Sucrosa/Glicenna

Desde este amplio sistema de examen, se hizo experimentacién
adiconal con HPMC E5 puesto que este era el mejor candidato para
reemplazo de ia gelatina Las ventajas de usar HPMC mejor que gelatina

consisheron an que este podria ser

1 Sumergido a RT, disminuyendo asi los defactos de burbujeo,

2 Hecho y desaireado con facilidad,

3 Ventajoso para uso en la planta por razdn del potencial para
menos problemas relacionados con la méquina asociados con
humedad y calor provenientes de cubetas de inmersién, y més
bajo consumo de eneryia,

4 No tan susceptible a contaminacién microbial,

5 Se seca rapido hasta un recubnmiento cristalino, duro, no
pegajoso,

6 Sumergido en nucleos subrecubiertos © no recubiertos
reducidos,

7 Estable a 40°C/75% RH y 50°C,

8 Funciona sin ningun control de temperatura o de viscosidad en

las cubetas de inmersién
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La desventaja principal de la HPMC ES consistia en costos de materia
prima mas elevados después de la gelatina La goma de xantano (XG) era
ublizada en combinacion con HPMC E5 para disminuir la cantidad de HPMC
E5 requenda en el recubrmento y para mejorar la apanencia del

recubnmiento

Dos grupos de ensayos utlizando el matenal de HPMC E5 fueron
conducidos en equipo de goteo En los pnmeros ensayos, se utiizaron tres
tipos de nucleos subrecubierios con dos tipos de matenal de inmersion
HPMC E5/XG Los nucleos fueron sumergidos a temperatura ambiente con
muy pocos defectos de burbujas y funcionaron bien en la maquina La
cuestidn con todos los nucleos sumergidos radicod en excesivamente escasa

ganancia de peso (5-15 mg) y una aparniencia muy delgada

En el siguiente grupo de ensayos, se hicceron materiales de inmersion
de HPMC E5/XG a mas elevado porcentaje de sélidos que en los pnmeros
ensayo para incrementar la ganancia de peso del material de inmersion
sobre los nucleos y para mejorar la apanencia estética del producto Se
evaluaron muchos tipos de nucleos subrecubiertos, incluyendo un control,
algunos sistemas poliméncos dferentes a niveles reducidos de
subrecubnmiento, nucleos recubiertos con cera y nucleos de
subrecubnmiento reducido sometidos a la accion de tambor giratono para un
método de semi-inmersidn y nucleos no recubiertos Las ganancias de peso
de nucleo sumergido para los matenales de inmersién de 800 cps vanaron

entre 12-22 mg, en tanto que aquellas del matenal de 1500 cps vanaron

729



10

15

20

entre 20-36 mg Las lecturas de viscosidad en la pianta fueron entre 100-200
cps més bajas que en el laboratono Los nucleos sumergidos tenian muchas
burbujas grandes debido a desareacion incompleta del matenal de
inmersién a la inicacién de los ensayos Los recubnmientos a partr del
material de inmersién de 800 cps fueron lustrosos pero delgados, en tanto
que el matenal de inmersién de 1500 cps ongind recubnmientos gruesos no

uniformes

La disolucién de los nucleos recubiertos con HPMC ES/XG fue en
general mas répida que la de los nucleos sumergidos en gelatina La
formulacion fue hecha dptima en el laboratorio hasta 12% HPMC ES5/0,13%
XG hasta ganancia de peso de equilibno, costo de matenal de 1nmersion, y

aspecto estético aceptable

Se hizo experimentacién adicional con el sistema de HPMC E5/XG
para evaluar los defectos de sustituir parcialmente el HPMC ES5 con otros
matenales, tales como polimeros, maltodextrinas, y aimidones en un intento
para reducir los costos de materia pnma y mejorar la apanencia del producto
(véase Tabla 4) Un sistema adecuado de recubnmiento por inmersién de
combinacion de HPMC E5 no fue identficado debido a fraccionamiento
térmico y a falta de unformidad, no obstante que gran parte de este
aprendizaje fue utlizada para modificar el subrecubnmiento para reducir el

nivel de subrecubnmiento y los costos de materia pnma
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La Tabla 16 muestra una lsta de algunos sistemas de
subrecubnmiento alterativo para recubnmientos exteriores de HPMC/Goma
de Xantano En la Tabla 16, todos los nucleos fueron humedecidos con el
sistema E5/XG excepto en donde se indicé (véase la clave en la parte
supenor de la pnmera pédgna) La fecha de disoluckdin (a RT) y los
comentanos son para los nucieos sumergidos Se intentaron muchos
sistemas diferentes de recubnmiento para llenar el érea de tierra Polimeros,

relienos y plasticizadores fueron como sigue

1 Polimeros HPMC ES5, E15, E5S0, K3, Natrosol 250L, PVP
K29/32
2 Rellenos Maltodextninas, Almidones

3 Plastificantes PEGs, CO, Tween 80

Los mejores sistemas en términos de apanencia, disolucidn, potencial

de CIP y funcionalidad de recubnmrento fueron

1 Nivel de 2% de subrecubnmiento, HPMC ES5/CO, 9% de
stlidos

2 Niveles de 2-4% de subrecubnmiento, 40% HPMC ES5/53%
Maltnn 040/7% PEG 400, 15% de sélidos

3 Niveles de 2-4% de subrecubnmiento, 24% de Natrosol
250U/71% Maltnn 180/5% PEG 400, 15% de s6lidos

4 Niveles de 2-4% de subrecubnmiento, 28% HPMC E50/67%
Maltnn 180/ 5% PEG 400, 15% de sdlidos

(22
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MCP-0278

TABLETS DIPPED IN NON-GELATIN MATERIALS

An clegant, shinry, consumer-preferred, capsule-like dosage form, commercially
available as & “geicap” 18 prepared by dippmg each half of an clongated tablet in two
cafferent colors of gelatm solution, as described 1n US4,820,524, US5,538,125,
USS5,685,589, USS,770,225, US5,198,227 and US5,296,233 A sumlar dosage form,
commercially avalable a3 a “geltab,” 18 prepared by dipping each half of a round, convex
tablet mto different colom of gelatin solution, as described m USS,228,916, USS5,436,026
and US5,679,406

Prior to the development of dipping technology, tablets were generally coated with
various polymers to mnprove their aesthetics, stability, and swallowsinlity Ths polymers
were apphied esther from solution m orgamic solvents, or from aqueous dispersion by
spraymg Tablets costed by thms method lack the sy surface and elegance of the gelcap
and geltab Addrtionglly, it 1s not possible to spray-coat a tablet with & differeat color
coating on each end.

The use of gelatin as a pharmaceutical coatmg matenal presents certan
disadvantages and hmitations, 1ncluding the potenha) for decreased dissolution rate after
extended storage due to cross-linking (resulting 1n insolubihization) of the gelatin, potemtial
for microbial contamunation, and long proceasmg times due to extenmve drying
requmements  Additionally, recent concern regarding bovine spongiform encephalihs
(BSE, “mad cow discase™) makes gelatin leas deamrable for use 1n pharmaceuticals

It 1s desirable to find a matenial for dipping, wiinch produces g mmilar elegant,
shiny, consumer-preferred, capsule-like dosage form, but which 13 absent the lunitations of
gelatin, particularly those noted above,

Coated tablets were made umng the followmg types of matenals on the lab scale
care dipper alone or in combination with each other, as well as wrth thuckeners,
plasticizess, and anthifoamers

1 High Solids Polymers — Eudragit, Surerelease, Aquacoat
Celluloncs — HPMC, HEC, CMC
Modified Food Starches — Punty Gum 59
Glucose Polymers — Maltodextrms
Mscellaneous — Opadry II, PVP K29/32
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See Tabie 1 for full detmls of the formulations, dipping results, and observationa.
Tabio 1 also contans some himited stability information for the dipped cores. The best
two systems itially were 14% HMPC ES and Punty Gum 59/Sucrose/Glycerm.

From this vast screen, further expenmentation was done with HPFMC ES since 1t
waa the best canchdate for gelatin replacement. The advantages to usmng HFMC over
gelatin were that 1t could be

1 Dpped ot RT, thus decreamng the bubble defects,

2 Made and de-areated roadily;

3 Advantageous for use in the plant because of the potental for leas machine-
related problems sasaciated with mowsture and heat from the dip pens, and lower coergy
consumption, ]
Not ag susceptible to microbal contemmation,

Drned fast into a hard, non-iacky, glassy coating;

Dipped onto reduced subcotted or uncosted cores,
Stable at 40° C/75% RH and 50° C,

Run with no temperature or viscomty control 1n the dip paoa

The mam disadvantage HPMC ES was lugher raw matenal costs then gelatin,
Xanthan gum (XG) was used in combmation with HPMC BS to decrease the amount of
HFMC ES requured 1n the coat and to mnprove the coat appearance.

Two sets of tnals unng the HPMC ES matenal were run on plant scale dnpping
equipment. In the first tnials, three types of subcoated cores were used with two types of
HPMC BS/XG dip matenal The cores were dipped room temperature with very few
bubble defects and ren well on the machme. The 1ssue wath all of the dipped cores was too
lhittle weight gman (5-15mg) and a very thmn appearance

In the next set of tnals, HPMC E5/XG dip matenals were made at higher percent
sohids than the first trals to increase the dip material weight gamn on the cores and improve
product aesthetics. Many subcoated core types were evaluated, mncluding a control, 8 few
different polymer systems at reduced subcoat levels, wax coated and tumbled reduced
subcoat cores for a half-dipped approach and uncoated cores  The dipped coro werght
guins for the 300 cps dip matenals ranged from 12-22 mg, wheress those of the 1500 cps
matenial ranged from 20-36 mg. The viscosity readings in the plant were betwoen 100-200
cps lower than m the [ab  The dipped cores had mamy large bubbles due to the mcomplete
de-asration of the dip matenals ut the start of the runs  The coatings from the 800 cps dip
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materiel were glossy but thin, whereas the 1500 cps dip matenat resulted m thick
nonumform coats

The dissoluton of the HPMC E5/XG coated cores was generally faster than the
gelatin dipped cores  The formulation was optunuzed m the 1ab to 12% HPMC ESA 13%
X@ to balance weight gam, dip matenal cost, and ecceptable aesthetics

Further expenmentation was done with the HPMC ES/XG system to evaluate the
effects of partually substituting the HPMC ES with other matenials, such as polymers,
maltodextnns, and starches 1n an eftempt to reduce the raw matenal costs and mprove
product appesrance (soe Table 4) A sutable HPMC ES combmation dip cost system was
not 1dennfied due to cracking and nonuniformuty, however much of this learnmg was used
to modify the subcoat to reduce the subcoat level and aw matenal costs,

Table 16 Lists some alternative subcoating systems for HPMC/Xanthan gum outer
coatings In Table 16, all of the cores wero dipped with the ES/XG system except where
mdicated (sce the key at the top of the first page) Dissolution date (at RT) and comments
are for the dipped cores Many different coatmg systems were tned to fill m the land area,
Polymers, fillers and plasticisers were as follows

I Polymers HPMC ES, E1S5, E50, K3, Natrosol 2501, PVP K29/32

2 Fillers Maltodextrins, Starches

3 Plasticisers PEGs, CO, Tween 80

The best systems 1n terms of appesrance, dissolution, CIP potential and coat
fimchonality were:

1 2% subcost level, HYMC E5/CO, 9% sohds

2 2-4% subcoat levels 40% HPMC ES/53% Maltnn 040/7% PEG 400, 15%
solids

3 2-4% subcoat levels, 24% Natrosol 250L/71% Maltnin 180/5% PEG 400,
15% sohds.

4 2-4%% subcoat leveis, 28% HPMC ESO/67% Maltrm 180/5% PEG 400, 15%
sohids.
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