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1 . ARAS AFTHTATIEY AF IREVIAR PAPAFS TS

Yo, JIMENA ESCOBAR URIBE, identificada como aparece al pie de mi firma,
domiciliada en Bogoti, en la Carrera 11 A No. 94-76 Of. 305, obrando como

apoderada de la sociedad McNEIL-PPC, INC,, whumntedelapatentedela
referencia, anexo al presente memorial los siguientes documentos:

1. Copia certificada de la solicitud de Patente Ntimero 10/122,531 presentada en
los Estados Unidos de Ameérica el dia 15 de abrnl de 2002, con la debida
traduccién de lo pertinente, incluyendo el capitulo reivindicatorio.

2. Copia certificada de la solicitud de Patente Nidmero 10/122,999 presentada en
los Estados Unidos de América el dfa 12 de abril de 2002, con la debida
traduccién de lo pertinente, incluyendo el capitulo reivindicatorio.

3. Copia certificada de la solicitud de Patente Ntimero 60/325,726 presentada en
los Estados Unidos de América el dia 28 de septiembre de 2001, con la debida
traduccién de lo pertinente, incluyendo el capitulo reivindicatorio,

4. Copia certificada de la solicitud de Patente Nimero 60/291,127 presentada en
los Estados Unidos de América el dia 15 de mayo de 2001, con la debida
traduccién de lo pertinente, incluyendo el capitulo reivindicatorio.

A este mismo respecto, debe tenerse en cuenta que en la primera pigina de las
copias certificadas anteriormente mencionadas la Oficina de Patentes
correspondiente certificd la fecha de presentacidn de estas solicitudes,
cumphendose de esta forma todos y cada uno de los requisitos establecidos en el
inciso segundo del articulo 10 de la Decisidn 486 de la Comisidn de la
Comunidad Andina.

Sefior Superintendente,

C.C.39.779.452 de usaquén
T.P. 68228



U 4r

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 Unidos

Junio 14, 2002

La presente es para certficar 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 identificada mis adelante,
que cumpheron con los requerimientos para concederse una fecha de
presentacién de acuerdo con 35 USC 111.

Niimero de Solicitud: 10/122,531
Fecha de Presentacion: Abril 15, 2002

Por la autoridad del
Comisionado de Patentes y Marca

(fdo) P. SWAIN

Oficial Certificador

Sello oficial de 1a Oficina de Patentes y Marcas de los
Estados Unidos de América



10

15

REIVINDICACIONES

Una composicion formadora de pelicula formada por:

a) un formador de pelicula seleccionado entre el grupo formado
por un aimidén céreo de malz, dextrina de tapioca, derivado de
un almidén de maiz céreo, derivado de dextrina de tapioca, y
Sus mezcias;

b) un espesador seleccionado entre el grupo formado por sucrosa,
dextrosa, fructosa, y sus mezclas; y

c) un plastificante,

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

150 al aplicarse mediante recubrimiento por inmersién a un substrato.

Una compaosicion formadora de pelfcula formada por:

a) un formador de pelicula de almidén hidroxipropllico;

b) un espesador seleccionado entre el grupo formado por kappa
camrageno, iota camageno, maltodextrina, goma gelificante,
agar, almidon gelificante, y derivados y mezclas de los mismos;

Y
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c) un plastificante,
en donde la composicién posee un lustre superficial por lo menos de

150 al aplicarse mediante recubrimiento por inmersién a un substrato.

La composicién de la reivindicacidn 1, en la cual los plastificantes se
seleccionan entre el grupo formado por polietilén glicol, glicerina,
sorbitol, citrato trietllico, citrato tributilico, sebacato dibutflico, aceites
vegetales, agentes activos de superficie, propilénglicol, monoacetato
de glicerol, diacetato de glicerol, triacetato de glicerol, gomas

naturales, y sus mezclas.

La composicion de la reivindicacion 2, en donde el plastificante se
selecciona entre el grupo formado por glicerina, propilénglicol,
polietilénglicol, alcoholes de azicar y sus derivados y mezclas de los

mismos.

La composicion de la reivindicacion 1, en donde el plastificante es
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La composicidn de la reivindicacién 1, en donde el plastificante es

glicerina y el espesador es sucrosa.

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

formada por, con base en el peso total seco da la composicion,

a) desde aproximadamente 40 por ciento hasta airededor de 60
por ciento de un formador de pelicula seleccionado entre el
grupo formado por un almidén céreo de maiz, dextrina de
tapioca, derivado de un almidén céreo de malz, derivado de
dextrina de tapioca, y sus mezclas;

b) desde aproximadamente 10 por ciento hasta alrededor de 20
por ciento de sucrosa; y

c) desde aproximadamente 20 por ciento hasta alrededor de 25

por ciento de glicerina.

La composicién de la reivindicaciéon 7, en donde la composicion esté
formada por, con base en el peso total seco de la composicion,
a) desde aproximadamente 50 por ciento hasta alrededor de 55

por ciento de un formador de pelicula seleccionado entre el

;6!
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10.

11.

grupo formado por un almiddn de maiz céreo, dextrina de
tapioca, derivado de un almidén de malz céreo, derivado de
dextrina de tapioca, y sus mezclas;

b) desde aproximadamente 5 por ciento hasta alrededor de 25 por
ciento de sucrosa; y

c) desde aproximadamente 15 por ciento hasta alrededor de 30

por ciento de glicerina.

La composicion de la reivindicacién 7 que comprende adicionalmente
un intensificador de peso seleccionado entre el grupo formado por

simeticona, polisorbato 80, y sus mezclas.

La compaosicion de la reivindicacion 7, que comprende adicionailmente,
con base en el peso total de la composicion, hasta aproximadamente

14 por ciento de un agente para comunicar color.

Una forma de dosificacion para suministrar agentes activos,

comprendiende dicha forma un recubrimiento exterior, dicho
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13.

10
14.

15

recubrimiento exterior comprendiendo la composicion de Ila

reivindicacion 6.

Una forma de dosificacion farmacéutica que comprende un

recubrimiento exterior de la composicién de la reivindicacién 7.

Una forma de dosificacién farmacéutica que comprende un nicleo, un
subrecubrimiento que cubre sustanciaimente dicho nlcleo, y un
recubrimiento exterior que cubre sustanciaimente dicho
subrecubrimiento, en donde el recubrimiento exterior esta4 formado por

la composicién de la reivindicacién 7.

La forma de dosificacion de la reivindicacibn 13 en donde el
subrecubrimiento se selecciona entre el grupo formado por
hidroxipropilmetilcelulosa, aceite de castor, maltodextrinas,

polietilénglicol, polisorbato 80, y sus mezclas.
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15.

16.

La foma de dosificacion de la reivindicacibn 13, en donde el

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

subrecubrimiento,

a) desde aproximadamente 2 por ciento hasta alrededor de 8 por
ciento de hidroxipropilmetilcelulosa; y

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

ciento de aceite de castor.

La forma de dosificacibn de la reivindicacién 13, en donde el

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

subrecubrimiento,

a) desde aproximadamente 25 por ciento hasta alrededor de 40
por ciento de hidroxipropilmetilcelulosa;

b) desde aproximadamente 50 por ciento hasta alrededor de 20
por ciento de maltodextrina; y

<) desde aproximadamente 5 por ciento hasta alrededor de 10 por
ciento de PEG 400.
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17.

18.

18.

La forma de dosificacion de la reivindicacién 13 en donde el

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

subrecubrimiento,

a) desde aproximadamente 20 por ciento hasta alrededor de 50
por ciento de hidroxietiicelulosa;

b) desde aproximadamente 45 por ciento hasta alrededor de 75
por ciento de maltodextrina; y

c) desde aproximadamente 1 por ciento hasta alrededor de 10 por
ciento de PEG 400.

Una dispersién acuosa formada por la composicién de la reivindicacion

7.

La forma de dosificacién de la reivindicacién 13, que comprende una
cantidad efectiva de un ingrediente farmacéutico activo, en donde
dicha forma de dosificacién satisface los requisitos de disolucién de
USP para fomas de desprendimiento inmediato de dicho ingrediente
farmacéutico activo.
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20. Una dispersion acuosa formada por la composicion de la reivindicacién

7.

21. La dispersion acuosa de la meivindicacién 20, que comprende, con

base en el peso total de la dispersion:

a) desde aproximadamente 5 por ciento hasta alrededor de 15 por
ciento de sucrosa;

b) desde aproximadamente 10 por ciento hasta airededor de 15
por ciento de glicerina; y

c) desde aproximadamente 20 por ciento hasta alrededor de 35
por ciento de un formador de pelicula seleccionado entre el
grupo formado por un almidbn céreo de maiz, dextrina de
tapioca, derivado de un almidén céreo de malz, derivado de

dextrina de tapioca, y sus mezclas.

22, El método de hacer tabletas recubiertas a partir de las dispersiones
acuosas de la reivindicacioén 20, que comprende recubrir por inmersion

tabletas en la dispersion acuosa bajo condiciones suficientes.
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23.

24,

Una forma de dosificacién farmacéutica que comprende un ntcleo y
un recubrimiento;

cubriendo sustancialmente dicho recubrimiento dicho niicleo, en donde
dicho recubrimiento esta formado por la composicion de Ia

reivindicacion 6.

Un medicamento simulado similar a capsula, que comprende:

a. un nicleo que tiene un primero y un segundo extremo,

b. una primera capa de recubrimiento que tiene una primer color
provisto sobre dicho primer extremo de dicho nicleo;

c. una segunda capa de recubrimiento que tiene un segundo color
sobre dicho segundo extremo de dicho nicleo, dicho primer
color es diferente a dicho segundo color;

en donde por lo menos una de dichas primera capa de recubrimiento y

segunda capa de recubrimiento esta formada por una composicion de

capa de recubrimiento formada por la composicion de la reivindicacién

8.

S
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25.

28.

El medicamento de la reivindicacion 24 en donde al menos una capa
de recubrimiento esta formada por, con relacién al peso seco total de
tal capa de recubrimiento,

a) desde aproximadamente 40 por ciento hasta alrededor de 60
por ciento de un formador de pelicula seleccionado entre
almidén de malz céreo, dextrina de tapioca, y derivados, y
mezclas de los mismos;

b) desde aproximadamente 10 por ciento hasta alrededor de 20
por ciento de sucrosa; y

c) desde aproximadamente 20 por ciento hasta alrededor de 25

por ciento de glicerina.

El medicamento de Ila reivindicacion 25 que comprende
adicionalmente una capa de subrecubrimiento que cubre
sustancialmente dicho nicleo de tableta, provista dicha capa de
subrecubrimiento entre dicho niicleo de tableta y dicha primera capa

de recubrimiento y dicha segunda capa de recubrimiento.

-
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27.

28.

El medicamento de la reivindicacién 26, en donde e! subrecubrimiento
comprende materiales seleccionados entre el grupo formado por
éteres de celulosa, plastificantes, policarbohidratos, pigmentos,

opacificantes y sus mezclas..

La composicion de la reivindicacion 2, en donde la composicién esta

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

a) desde aproximadamente 25 por ciento hasta alrededor de 80
por ciento de almidén hidroxipropllico;

b) desde aproximadamente 0.1 por ciento hasta alrededor de 33
por ciento de un espesador seleccionado enire el grupo
formado por kappa carrageno, iota carrageno, maltodextrina,
goma gelante, agar, almidén gelificante, y sus mezclas; y

c) desde aproximadamente 11 por ciento hasta alrededor de 60
por ciento de un plastificante seleccionado entre el grupo
formado por glicerina, propilénglicol, polietilénglicol, alcoholes

de azlcar y sus mezclas.
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29.

30.

3.

Una forma de dosificacion para suministrar agentes activos,
comprendiendo dicha forma un recubrimiento exterior, comprendiendo

dicho recubrimiento exterior la composicién de la reivindicacién 4.

Una forma de dosificacion farmacéutica que comprende un ndcleo, un
subrecubrimiento que cubre sustancialmente dicho nicleo, y un
recubrimiento  exterior que cubre sustanciaimente dicho
subrecubrimiento, en donde el recubrimiento exterior estd formado por

la composicion de la reivindicacion 4.

Un medicamento similar a capsula simulada que comprende:

a. un nacleo que tiene un primer extremo y un segundo extremo,

b. una primera capa de recubrimiento que tiene un primer color
provisto sobre dicho primer extremo de dicho nicleo;

C. una segunda capa de recubrimiento que tiene un segundo color
sobre dicho segundo exiremo de dicho nicleo, en donde dicho
primer color es diferente a dicho segundo color;

en donde por lo menos una de dichas primera capa de recubrimiento y

segunda capa de reucbrimiento est4 formada por una composicién de
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32.

33.

35.

capa de recubrimiento formada por la composicion de la reivindicacién

4,

La composicién de la reivindicacién 2, en donde los plastificantes se
seleccionan entre el grupo formado por polietiiénglicol, glicerina,
sorbitol, citrato de trietilo, citrato de tributilo, sebecato de dibutilo,
aceites vegetales, agentes activos de superficie, polietilénglicol,
monoacetato de glicerol, diacetato de glicerol, triacetato de glicerol,

gomas naturales y sus mezclas.

La composicidbn de |a reivindicacién 2, en donde el plastificante es

La composicién de la reivindicacion 2, en donde el almidén gelificante

es fosfato hidroxipropllico de almidon.

La composicién de la reivindicacién 2, en donde el almidon gelificante

es un almidén hidrolizado.

(28 (S)
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UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

June 14, 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 3§ USC 111.

APPLICATION NUMBER: 10/122,531
FILING DATE: April 15, 2002

By Authority of the
COMMISSIONER OF PATENTS AND TRADEMARKS
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~ APPLICATION ELEMENTS ADDRESS TO: g::nmlulaurform
Ses MPEP Chapier 800 cancaming ulilly pefent spplication w-m' “m“ﬁmm'i
1. <] Fee Tramnlﬂnl.l;um(og:;l;o{smn 7. L] CD-ROM or CD-R In dupticate, large table or
2. E claims small entity status. m
Spodﬁcallm lToln.L m 38] 8. Nsugaoﬂda mdlorArrﬂmAe:li Sequence
-mmﬁhm a R-q'“hpm(cnn
- Statement Rq-::n Fed sponsored RAD "m Sequence mm
= Raferance o sequence listing, a teble, or & I &mwcmaﬁ K of
-Bud%ur:nddlfnlm °'Ds of copies
- Brief Surmmery of the Invention Aceoul'mm APPLICATION PAms
) - Detalled Description 1o wcmam)m Dmmm
I - Claim(s) (when thers s an assignes)
0 - Abstract of the Disclosure English Transistion Document {7 applicable)
n 12. information Discioaure Staternent
(n | 4- 0] Drawing(s)(35 USC 113} [Total Sheets | (IDSYPTO-1449 [ICopies of IDS Citutions
~—-4y} | 8- Oath or Declaration [Total Pages - 4) 13.L] Preliminery Amandment
i : i mw o crm 1 Mm:.wwmmm)
Tw (Yor continuation/divigiona! with Box 18 completed) | 1501 Cestified Capy of Priority Documsnt(s)
= . CJ RELETION OF INVENTOR{S) - foregn prrky s claimec)
- Signed statsnent ettached delating 16. ) Raquast and Cartifications under 35 U.S.C. 122
lnventor(s) named In the prior application, (bX2XB)(1). Applicant must attech form
nt.. 8w 37 CFR 1.83(d)(2) end 1.33(b). PTO/BB/35 or lis aquivalent.
al - 17. & Other (Express Mall Certificate)
n 8. Hgmnauonnutasm Sea 37 CFR 1.78
18. n-mmlusmmmmmmm-mmmﬁmmmmm

amendmeant, or In an Applicafion Dain Sheet undar 37 CFR 1.78;
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Prior application informafion:  Examiner Group Art Unit
For CONTINUATION or DIVISIONAL APPS only: The entire disclosure of the prior spplication, from which an
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DOCKET NO. MCP-309

IN THE UNITED STATES
PATENT AND TRADEMARK OFFICE

Applicant: Cynthia Gulian et al.

For : DIP COATING COMBOSITIONS CONTAINING STARCH OR

DEXTRIN

Expreas Mail Certificate

"Express Mall" mailing number: EV 065841588 UB

bate of Deposit: April 15, 2002

I hereby certify that this complete application (including 36
specification pages and 35 claims), an unexecuted Declaration
and Power of Attorney and Patent Application Transmittal

(2 pp.), is being deposited with the United States Postal

Service "Express Mall Post Office to Addressee" service under

37 CFR 1.10 on the date indicated above and is addressed to the

Commipsioner for Patents, Box Patent Applications, Washingtonm,

D.C. 20231.

An executed Combined Declaration and Power of Attorney will be
submitted to the United States Patent and Tradsmark Office upon

receipt of the U.5. Serial Number for this patent application.

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

Kana. dhis . Mo

(S8ignature of person mailing er or fee)
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DIP COATING COMPOSITI NS CONTAINING STARCH OR DEXTRIN
CROSS-REFERENCE TO RELATED APPLICATION

This Application Is a continuation in part of United States Application Number
— __ (Atiorney Docket No. MCP 303) filed 12 April 2002, which claimed the benefit of
Uniied States Application Number 60/281,127 filed on 15 May 2001 and United States Application

Number 60/325,728 filed 28 September 2001, which are all incorporatad by refarance In thelr
entiretiea harein.

FIELD OF THE INVENTION

This invention relates to novel, watsr soluble, geletin-free compoaitions for dip coating
subsirates, such as tablets and capsules, and methods for producing such dosage forms. This
Invention further reiaies to & method for Increasing the weight gain of a water soluble, gelstin-free,
film forming coating on & dip-coated tablet o caplet.

BACKGROUND OF THE INVENTION .

During most of this centrry, hard gelatin capaules were a popular dosage form for
prescription and over-the-countar (OTC) drugs. The ablity to combine capsule helves having
different colors proviiad manufacturers with a uniqus means of distinguishing various
pharmaceutical products. Many patisnts preferred capsules over tablets, percelving them as being
easler to swallow. This consumer prefsrence promptad pharmacsutical manufacturers to market
cartain products in capsule form even when they were also available In teblet form.

Gensrally, ampty hard gaiatin capsules are manufactured using automatad equipment.
This equipment employs rows of atainiess steel pins, mounted on bars or plates, which are dipped
Into a gealatin solution maintained at & uniform temperature and fuidity. The pins ara then
withdrawn from the gelatin solution, rotated, and then Inserted into drying kilns through which a
strong biast of fiitered alr with controlled humkiity Is forced. A crude cepsule helf ls thus formed
over each pin during drying. Each capsule half Is then siripped, immed to uniform length, filled
and Joined to an appropriate mating half. !

An altarmative to capsule products are caplets, which are solld, oblong tablets thet are
oftsn coated with various polymers such as cefiuiose athers io improve thelr assthetics, stabillty,
and swallowabiity. Typically, such polymers am applied to the iableis either from solution In
orpanic solvants, or from aqueous dispersion via apraying. However, such epray-coated tablels
lack the shiny surface and slegancs of the hasd gelstin capsules. Additionally, i is not
commercially feasible to spray-coat a tablet with a diffarent color coating on each end.

Ancther altsmative to capsule products ere “geicaps,” which are elegant, shiny, consumer-
preferred dosage forms that ere preparad by dipping each haif of an elongated teblet In two
different colore of geietin solution. See United States Patent Nos.: 4,8620,524; 5,538,125;

MCP-309
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5,685,58; 6.770,225; 5,188,227 and 5,206,233, which are all incorporsted by referance harsln.
A similer dosage form, commercially avaliebie as a “geitab,” is prapared by dipping eech helf of a
round, convex tablet Info differant colors of gelatin solution, as described In Unfted States Patent
Nos. 5,228,818, US5,436,028 and US5,678,408, which are all incorporated by reference hereln.
As used henein, such “geicaps” and "geitabs” shefl ba Included within the broader term, “tableis.”

However, the use of gelatin as a pharmaceutical coating material presents certain
disadvaniages and imitations, Including the potential for decreased dissohkution rate after sxtanded
storage due to cross-linking of the geltin, potential for microblal contaminetion of the geletin
solution during processing, and long processing tines due to exdansive drying requiraments.
Further, the enargy-related costs essociated with gelatin costings tand to be high since the gelstin
material Is typically applied to the substratea et an elevated temperature of at least about 40°C In
order o maintain fukiity of the gelatin, while the subsirates are maintained at ebout 50°C in order
o minimize microblal growth.

Verious attempts have bean meade to produce gelatin-free hard ahell capsules. For
sxample, WO 00/18835 discioses the combination of starch ethers or oxidlred aterch and
hydrocoliokds for use In preparing hard capsule shells via conventional dip moiding proceseing.
See aiso U.S. Pat. No. 4,001211 (capeules prepared via pin dip costing with thermogalied
mathyicellulose sther compositions ). However, due io potentlal tampering concerms, hard gelatin
capsules are no longer a preferred delivery system for consumer {over-the-counter)
pharmaceuticals, dietary supplemenis, or other such produets. Addiionally, the properties of en
Ideal conpostiion into which steal pins ara to be dippad then dried to form hard capsule shells
thereon are not neceasearlly the same as those for dipping tablats to form a coating thereon. For
axample, relevant phrysical properties such as viscosity, weight-pain, film thickness, tenslie
sirength, elasticity, and molsture content will differ between compositions for hard capsule
formation and for coating tablets. See a.g., U.S. Pat. No. 1,787,777 (Optimal tamperatures of the
substrete and coating solution, residencs times in the solution, and drying conditions differ.)

One divadventags assoclated with dipping tablets or capsutes into 8 non-gelatin coating
system Is that the resulting coatings often lack adequate tansile strength, piesticity, hardness, and
thickness. Moreovar, the inclusion of piasticizers inio such non-gelaiin costing systems often
results in tablate having soft, tacky coatings without @ hardness sufficient to meintaln thelr shape or
smoothness during handiing. In addition, many non-gelatin compoaitions do not adhere to the
tablet subsirats in an amount sufficlent to uniformly cover the tablet after a single dipping. Furiher,
many non-gelatin compositions luck the sufficlent rheclogical propertiea necessary o maintain
uniform color disparsion throughout the dipping and drying process. Although attempts heve been
made to improve the rheological properties of these compositions by, for esampls, Increasing their
sallds content In order o increase viscosity, However, such compositions ofien disadvantageously

resulied In undesirable coating assthetics such as surface roughness, decreased gloss, snd non-
uniform costing thicknesa.
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It is desirable to find & dip coating matertal, which not only produces a simier elegant,
shiny, high gloss, consumer-preferred dosage form similer to thet of gelatin-coated forms, but
which la absent the limitations of gelatin, particularly those notad above,

SUMMARY OF THE INVENTION

The presant invention providea for a film forming composltion comprised of, consisting of,
and/or consisting sesentiaily of.

a) a film farmer salected from the group consisting of waxy malze starch, taploca dexdrin,
derivative of & waxy malne starch, derivative of a tapioca dexirin, and mixhures thereof;

b) a thickener selected from the group consieting of sucrose, daxiross, fruciose, and
mbxdures thereof; and

¢) a plasticizer,

wherain the composition possasses a surface glass of et least 150 when appliad via dip
coating fo a subatrate.

Ancther ambodiment of the prasent invention ls diracied io a film forming composition
comprisad of, consiading of, end/or conslating sssantiafly of:

@) a hydraxyprogy! starch flim former;

b} a thickener selecied from the group consisting of kappa carmegeenan, lota

carragesnan, maltodexdrin, gellan gum, agar, gelling starch, and derivatives and mbdures therecf;
and

c) a plastictrer,
wherein the composition possesses a surface gloss of at least 150 when applied via dip coating to
a subsirate,

Wae have found that when a dosege form Is costed with the composition of the present
invention, the result is an elegant, shiny, high gloss, consumer-preferred dosage form aimier fo
that of a gelatin-coatad form, but which lacks the limiistions associaled with gelatin, particutarty
those noted above. We have slso found that when such a composttion is used In dip coating and
spray coating operations, it does not inhibit the dissolution of the active coated therewith. Further,
wa heve found that the color uniformity of dosage forms coated with such compositions is
improved upon the addition of a weight gain shhancer thereto,

DETAILED DESCRIPTION OF THE INVENTION
As used herein, “capsules” refar to hard shell compartmanis that enciose a dosable

ingredient. “Tablets,” as usad herein, refer to compressed or molded eolld dosege forms of any
shepe or size. “Caplets,” as used herein, rafar to solld, oblong-shapad tablets. “Gelcaps® refer to
solid caplets having a gloasy gelatinous coating, and “galtabs” refer to solld tablets having flat
sides, convex opposing faces, and 2 glossy gelatinous coating. “Herdness® as usad herein in
cormaciion with ims or coatings Indicates the resistance of the fimicoeting to deformation upon
impact. "Water soluble,” as used hereln in connection with non-polymeric materials, shall maan
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from sparingly soluble fo very soluble, Le., not mare than 100 parts water required io diasotve 1
pert of the non-polymaric, water soluble soluts. See Remington, “The Sclence and Practice of
Pharmecy,” pages 208 — 209 (2000). "Water soluble,” ss usad herein In connaction with
polymeric materials, shall mean that the polymer ewells In water and can be disparsed at the
molecular lavel to forrn & homogeneous disperalon or colloidal “solution.” “Surface gloss” as used
herein, shall refer to amount of light refiectance as measured at a 80 degree Incident angle using
the method sat forth in Example 7 herein.

Dimethicons Is a well known pharmaceutical material consisting of Inser slioxans palymers
containing repeating units of the formula {{CH,);SI0), stabllized with trimethylsiioxy end biocking units
of the formula [(CH,),Si0-]. Simethicone le the mibdure of dmethicone and sficon dicdde. For the
purposes of this invention, the two materiale may be used Interchangably.

Tha first embodiment of this invention is directed to water soluble, substantially gelatin-
free, fim forming compositions for dip coating teblets or manufecturing capsules via a dip molding
procesa. One compoaition comprises, consista of, and/or consisis essentally of a fim former such
as a cellulcse ather, 0.9., hydroxypropyimethylceliuloss; and & thickener, such as a hydrocoliold,
8.g., xanthen gum or carragesnan. in another embodiment, the composition comprises, consists
of, and/or conalste essentially of a fim former such as @ modified starch selected from wexy melze
atarch, taploca dextrin, and derivativas and mixhres thereof; a thickener salected from sucrose,
dexiroes, fruciose, maliodexirin, polydextrose, and derivetives and mixiures thereof: and a
plastictzer, 8.9., polywihiylene glycol, propylena glycol, vegatabla olls such as castor oll, glycsrin,
and mbdures therscf. in another smbodiment, the composition comprises, consists of, and/or
consists essentially of a Aim former such as hydroxyprapyl etarch; a thickener selectad from kappa
or kta carrageenan, maitodexirin, gallan gum, agar, gelling starches, and derivatives and mbdures
theraof; and a plasticizar. in yet another smbodimant, the composition comprises, conslats of,
and/or consiats sssarttially of a film former auch as a celluloss ather, 8.g.,
hydroxypropyimethyiceliulose; and optionally a plasticizer, such as vegetabis oiis, e.g., castor oll;
and may optionally be substantially fres of thickenars such as hydrocoliokis, e.g. xanthan gum. In
yet another embodiment, the composition comprises, consiets of, and/or consists essantially of a
fiim former such as a calluiose ether, 6.g., hydroxypropyimethyiceliulose; an extender, such as
polycaruohydrates, o.g. meltodaxirin; and optionally a plasticizer, such as glycols, e.g.,
polyethylene glycol; and may optionally be substantially free of thickeners such as hydrocoliolds,
o.g. xanthan gum. As usad herein, “substantialy geixtin-free” shall meen less than about 1
percent, o.g. less than about 0.5 percent, of gelatin in tha composition, and “substantigily free of
thickenom® shal mean less then about 1 parcent, 8.g. leas than about 0.01 parcent, of thickaners
In the composttion.

Any fim former known In the art is sultabls for use In fim forming compaosition of the
present invention. Exampies of sultable fim formars include, but are not limited to,
polyvinylaicohol (PVA), hydroxypropyt starch, hydroscysthyl starch, puliulan, mathylethy) starch,
carboxymetiryl starch, methyicelluloss, hydroxyprapyicalhdoss (HPC), hydmuxyethyimethyicslulose
{HEMC), hydroxypropyimethyiceliulose (HPMC), hydraxybutyimethyiceliulose (HBMC),
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hydraxyethylethylcsilulosa (HEEC), hydroxyethylhydroxypropyimethyl cellulosa (HEMPMC),
methacrylic acld copolymars, methacrylats ester copolymers, polyvinyl aicohol and polysthylene
glycol copolymers, proteins such as whay protein, sgp albumin, casein, caseb isolates, soy
protein and soy protein isclates, pre-gelstintzed starches, fim-forming modified starches, and
copolymers, derivatives and mbdures thereof.

One sulteble hydroxypropyimethylicaliuioss compound i “HPMC 20107, which is a
celiuloss ether having e degree of subsiitution of about 1.9 end a hydroxypropyl molar substitution
of 0.23, and containing, based upon the total weight of the compound, from about 28% to about
30% mathoxyl and from about 7% to about 12% hydroxylpropyl groups. HPMC 2810 Is
commercialy avaiiable from the Dow Chemical Company under the tradename, “Methocel E.*
"Methocal ES, * which Is ane grade of HPMC-2010 suliable for use i the present invention, has a
viacoslty of about 4 to 6 cpa {4 to 6 miliipascel-seconds) at 20 “C in a 2% aguecus solution as
determined by a Ubbsichde viscometer. Similarly, "Methocel ES ,” which is another grade of
HPMC-29810 sulteble for use in the present invention, hea a viscosiy of sbout 5to 7 cpa (50 7
milipascal-saconds) at 20 °C In a 2% aqueous solution as determined by a Ubbelohde viscomater.
"Methocel E415,” which Is another grade of HPMC-2910 sultable for use In the present invention,
hae a viscosity of about 16000 cps {15 milllpascal-seconds) at 20 °C In a 2% agqusous solution as
determined by a Ubbelohde viscometer. As used herein, “degree of substitution® shall mean the
averags number of subetituent groups atiached io en anhydrogiucose ring, and “hydraxypropyl
moiar substitution” shall mean the numbaer of moles of hydraxypropyl per male snhydrogiucose.

One aultabie polyvinyl alcohol and polyathylens glycol copolymer la commercially evallable
from BASF Corporation under the tradaname “Kollicoat IR".

As ussd herein, “modified starches” include starches that have besn modified via
crosalinking end/or other chemical madification for improved stabliity or opiimized performance, or
phyeical modification for improved sclublity properties or oplimized parformance. Exampiss of
chemically-modified starches ars well known In the art and typically Inciude thoss starches thet
have bean chamically treated to cause replacement of some of its hydroxyl groups with elther
ester or ether groupa. Crossiinking, as used herein, may occur in modifiad starches when two
hydroxyl groups on neighbaring starch molecules are chemically linked. As used herein, “pre-
gelatinized atarches” or “Instantized starchas” refers to physically modified starches thet heve been
pre-wetiad, then dried to enhance their cold-water solublity. Suiteble modified starchea are
commaercially avaliable from several suppliers such es. for example, AE. Staley Manufacturing
Company, and National Starch & Chamical Company.

A sultabls fim forming modified sterch includes the pre-gelatinized waxy malze derivative
starches that are commaescially avafiable from National Starch & Chamical Company under the
tradenames, “Purity Gum® and “FlimSet”, and derivetives, copolymers, and mixures thereof.
Such waxy maize starches typically contain, based upon the total welight of the starch, from about
0 parcent to about 18 percent of amyloss and from ebout 100 percent to about 88 percent of
amylopactin.
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Ancther sultable fim forming modified starch includea the hydroxypropylated starches, in
which some of the hydroxyl groups of the starch hgve been etherified with hydroxypropyl groups,
usualiy via treatmant with propyiens cxdde. One sxample of a sultable hydrexypropy! sterch that
possssses fim-forming properties Is svaliable from Grain Processing Compeany under the
tradename, “Pure-Cate B780".

Sultable film forming eploca dextring include thoas avalishie from National Starch &
Chemical Company under the tradename, "Crystal Gum” or “K-4484." and derivatives thareof such
as modified food starch derived from tapioce, which is avalable from National Sterch and
Chemical under the tradename, "Purity Gum 40," and copolymers and mixiures thereof.

Any thickener known In the art is sultable for use in the film forming composition of the
present invention. Examples of such thickeners Include but are not Iimited to hydrocoliolds such
as giginates, agar, guar gum, locust bean gum, kappa camegesnan, lota carrepeenan, tara, gum
arabic, iregacanth, pectin, xanthan gum, pellan gum, meltodexdrin, galactomannan, pusstulen,
laminarin, scleroglucan, gum arabic, inulin, pectin, whelan, rhamean, zoogian, methylan, chitin,
cydiodextrin, chitean, clays, geliing starches such ss acld hydrolyzed sterches and dertvatives
and mbdures thereo!. AddNonal sultable thicksners Incude sucross, dexiross, fruciose,
maitodedrin, polydextirose, and the like, and derivatives and combinations thereof.

Sultable xanthen gume Inciude those svellabla from C.P. Kalco Company under the
tradenams, "Kaitrol 1000," “Xantrol 180," or "KOB310.”

Sultable clays inciude smeciites such as bentonhte, keoiin, and laponits; magnestum
trislicate, magnesium alumimen silicats, and the llks, and derivatives and mixtures thereof.

“Acid-hydrolyzad starch,” as used herein, Is one typs of modifisd starch that results from
fresting & starch suspension with dilule acid at a tempensture below the getatintzation point of the
starch. During the acid hydrolysis, the granular form of the starch s maintained In the starch
suspanalon, and the hydrolysis reaction ls ended by neutraitzetion, fiitration and drying once the
desired degree of hydrolysia ls reachad. As a result, the evarage molecuiar slze of the starch
polymers is reduced. Acid-hydrolyzed sterches (eleo known as “thin bolling starchas”) tend to
have a much iower hot viscosity than the same native starch as well as a strong tendency to gel
when coolad,

"Galling starches,” as used hereln, indude thoss siarches that, when combined with watar
and heated to a tempersture sufficient to form a solution, thersatfter form a gel upon cooling to &
temperature below the gelation point of the starch. Exampies of gelling starches Inciude, but are
not imied to, acld hyxdrolyzed starches such as that avallable from Grain Processing Corporation
under the tradename, “Pure-Set BS50"; hydroxypropyl distarch phosphate such as that available
from Grain Proceasing Corporation under the tradename, “Pure-Geal B880", and mibdures thereof.

Any plasticizer known in the pharmacsuticel art Is suitable for use In the present Invention,
and may include, but not be limited to polyethylene glycol; glycerin; suger aicohols; tristhyl citrate;
tribuyl clirate; dibutyl sabecate; vegetable olls such es castar of; surfactants such as
polysorbates, sodium fauryl sulfates, and dioctyl-sodium eulfosuccingtes; propylsne glycol; mono
acutute of glycerol; diacetate of glycerol; triacetats of glycerol: natural gums and mixtures
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thereof. Suitable suger-aicohols include sorbitol, mannitol, xylitol, maititol, erythritel, laciiiol, and
mbdures thereof. In solutions containing a caliioss sther fim former, gn optianal plastickeer may
be present in an amount, based upon the totx weight of the solution, from about 0 percent to
about 40 percent.

In one embodiment, the fim forming composition for dip coating substrates may be
substantially free of gelaiin, 1.e., e.g. contains lesa than about 1%, or less than about 0.01% of
goistin,

in another embodiment, the fiim forming composition for dip coating subsirates may be
subatantielly free of bovine derived materials, |.e., 8.9. conteins less than sbout 1%, or less than
about 0.01% of bovine derived matarials.

in embodimenta wherein a celiulose ather flm former ks used in the composition, the flim
forming composition for dip coating substrates mey be substantally free of hydrocoliolds, 1.e., 0.g.
contains less than about 1%, or lesa than about 0.01% of hydrocolloids,

in yet ancther embodiment, the fitm forming composition for dip coeting aubstrates mey be
substentially free of plesticizers, |.e., 0.g. contains less than about 1%, or lesa than about 0.01% of
piasticlzers,

In one embodimaent, the fiim forming compasition for dip coating substrates contalne,
based upon the total dry solkis weight of the composition, from about 85 percent fo less then
about 100 parcant , e.g. from ebout 85 percent to ebout 96.5 percent, of a film former suches a
celiulosa ather, e.g., hydraxypropyimethyicsliuloss; and from ahaut 0.5 parcant to about 5 percent
of a thickener such ae a hydrocoliold, e.g., xanthan gum.

in ancther embodiment, the film forming compaosition for dip coating substrates containa,
basad upon the total dry solids weight of the composition, from about 40 percent to about 60
percent, 8.g. from about 50 parcent to about 55 percent, of a modified starch, e.g. a wixy matze
starch, a taploca dextrin, and/or mixtures and derivalives thereof; from about 16 percent to about
30 parcent, e.g., from about 20 percent to about 25 percent of a plestictzer, e.g., glycerin,
polysthyiene glycol, propylene glyeol, castor ofl, and midures thersof: and from about 5 percent to
about 25 percant, e.g., from about 10 parcent to about 20 percent, of a thickaner, e.g., sucrase,
dextross, fructoss, maltodextin, polydextross, and mixhires therect,

In yol another embodiment, the flim forming composition for dip coating substrates
contains, based upon the total dry solids weight of the composition, from about 25 parcent to about
80 percant, a.g. from aboit 50 to ebout 76 percent, of a fiim fonmer such s a chemically modified
starch, e.g. hydraxypropyt starch; from about 0.10 parcent to about 33 percent, a.g. from sbout
0.15 percant to about 1 percent, or from about 10 percent to about 25 percent of a thickening
agent; and from about 11 percent o about 60 percent, e.g. from about 20 percent to about 40
percant of a plasticizar.

in one embodiment wherein the flm former is a chemically modifiad atarch, the thickener
may be salectad from the group conaisiing of kappa or lota camageenan, metiodexdrin, gelian gum,
ager, galling starch and derivatives and mbdures thereof.
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in one embodiment wherein the fim former is a chemically modified starch, the plasticizar
may be selected fram the group conalsting of glycerin, propylens glycol, polyethylene glycol, sugar
alcohols and derivatives and mixturas thereol.

In one ambaodiment, the fiim forming composition for dip coating substrates containg,
based upon the total dry solids weight of the composttion, from about 85 percent to about 100
percant, e.g. from about 87 percent to abaut 100 percent, of a fim former such es a caliuloss
other, ¢.g., hydraxypropyimaetityicellulose.

in another ambodiment, the fitm forming camposition for dip coeting subsirates containa,
based upon the total dry solikis weight of the compasition, from about 96 parcent to about 100
percent, e.g. from about 97 percent to sbout 100 percant, of a fim former such as a cellviose
ather, 8.g., hydraxypropyimethyiceliuloss, and s substantially free of hydrocollokds, Le., 8.g.
contains less than about 1%, or less than about 0.01% of hydrocollokis.

In yot another ambodiment, the film farming composition for dip coating substrates
contains, based upon the total dry solids weight of the composition, from about 85 percent to about
100 parcent, e.g. from about §7 percent to about 100 percent, of a fim former such as a celiuiose
other, 6.9., rydroxypropyimsthyiceliuloss; and from about 0.1 parcent to about 1.0 parcant, 8.g.
from about 0.25 parcent to about 0.5 parcant of a plasticizer such as vegetable olis, e.g. Castor
Ol

In yet another ambodiment, the flm forming compoaltion for dip cosating substrates
contains, based upon tha fotal dry solida weight of the composttion, from about 6 percent to about
99 percent, .g. from about 50 parcent v about S0 parcant, or from about 80 percant to ebout 90
percent of a film former such as a celulose sther, o.g., hydroxypropyimethyicefiiose; from about 1
percant io about B0 percent, e.g. fram ebout 5 parcent to about 50 percent or fram about 5 percent
o sbout 40 percent of an exdender, such as polycarbohydrates, a.g. maitodextrin; and from about
0.1 parceant to about 20 parcent, e.p. from about 2.5 percent 10 about 15 parcent of a plasticizer
such as glycols, a.g. polysthylene glycol. Examplas of sultable dry compoaltions are disclosed in,
for wample, United States Patent Nog. 5,470,581 and 8,183,808, which gre incorporated by
reference herein.

These fim forming compositions are typically in the form of a dispersion for eass of dip
coating substrates thersin. Such disperaions contain & soivent in an amount, based upon the total
welight of the dispersion, from about 30 percent {o about 97 percent, for xampla, from about 80
percent to about 62 percent or from about 40 percent to aboul 76 parcent. Exampies of sultable
solvents Include, but are not limited to weter; alcohols such as methanol, ethenol, end isopropanal;
organic salvants auch as mathylene chioride, acetone, and the like; and mbdures thereof, n one
embodiment, the solvent le water. The resulting fiim forming dispersion typically possesses a
sollds levet of, based upon the total weight of the fim forming disparsion, from about 3 psrcent to
about 70 percant, for example, from about 8 percent to about 20 parcent or from about 25 percent
to about 60 percent.

In one embodiment, the fiim forming composition for dip coating substrates contains,
based upon the total wet weight of the dipping disperalon compoaition, from about 5 parcent to
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about 20 parcent, ¢.g. from about 8 percent to about 15 parcent or from about 10 percent o
abourt 14 percent, of a film former such as hyxiroxypropyimethyicaliulose and from about 0.05
percant to about 0.2 percent, 8.g. from about 0.08 percent to sbout 0.16 parcent or from about 0,1
percent to about 0.14 parcent, of a thickaner such as xanthan gum.

in ancther ambodiment, the film forming composition for dip coating substrates contains,
based upon the total wet weight of the dipping dispersion composition, from about 20 percant io
about 35 percent, e.g. fram about 25 parcent to about 3D percent, of a fim former such as wexy
maize starch, tapioca dexirin, and/or derivatives and mixtures thereof; from about 5 percent to
about 20 parcent, a.g., from about 10 percent to about 15 percent of a plastictzar such as glycerin,
polyethylans giycol, propylens glycol, casior ofl, and mixtures thereof; and from about 5 parcent to
abaut 15 percent of a thickener selected from sucrose, fructose, dextrose, maktodextrin,
polydexirosa, and mbctures thereof,

In yet another embodiment, the fiim forming composition for dip coating substrates
containe, based upon the total wet weight of the dipping disparsion compoaition, from about 15
percent to about 30 percent, e.g. from about 20 to ebout 25 percent, of a film former such as &
chemically modified starch, e.g. hydroxypropyt starch; from about 0.05 parcent to ebout 10
parcent, 8.g. from about 0.15 percent io about 7 percent of a thickening agent; and from about 5
percent to about 20 percent, e.g. from about B percent to about 12 percent of a plasticizar.

in yst another embodiment, the fim forming compoaition for dip costing subatrates
contains, basad upon the total wet weight of the dipping dispersion composition, from about &
percant to ahout 25 percent, e.g. from about 8 percent to about 20 percent or from about 10 to
about 18 percent, of a film former such ea a ceiluiosa sther, e.g., hydroxypropyimethyiceliulose.

in yet another smbodiment, the fim forming composition for dip coeting substrates
containe, based upon the total wet weight of the dipping dispersion composition, from about 5
percent to about 25 percent, e.g. from about 8 percent to ebout 20 parcent or from about 10 to
about 18 percent, of a fiim former such as a caliuloss sther, a.g., hydroxypropyimethyicellulose,
aryd ls substentially free of hydrocoliolds, L.e., 8.g. contains less than about 1%, or less than about
0.01% of hydrocoliokds.

in yat another embodiment, the fim forming composttion far dip coeting substrates
containa, basad upon the tota! wet weight of the dipping dispersion compoaltion, fram about 5
percent io about 25 percent, e.g. from about 8 percent to about 20 percent or from about 10 to
about 18 percent, of a fim former such as a celiioss ether, .., hydroxypropyimethylcalluloss;
and from about 0.001 percent to about 0.1 percent, e.g. from about 0.01 percent fo ebout 0.00
percent of & plasticizer such as vegetable oils, 8.g. castor oll.

In yet another embodiment, the fim forming composition for dip coating substretes
contains, based upon the total wet weight of the dipping dispersion composition, from ebout 1
percent to about 21 percent, a.g. fram about 10 parcent ta about 19 percent or from aboul 16
percent to about 19 percent, of a fim former such ss a calhuloss sther, e.g.,
hydroxypropyimethyiceliulose; from ebout 0.1 parcent to about 17 percent, e.g. from about 1
percant to ebout 11 parcent or from about 1 parcent to sbout 8 percent of an extsnder, such es
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potycarbohydrates, 8.g. malodextrin; and from about 0.02 perceit to about 4 percent, e.g. from
abaut 0.5 percent to shout 3 parcent of a plesticizer such as glycols, 6.g. polyethylane glycol.

Optionally, the compoeattion for dipping may further comprise oihar ingmdients such as,
based upon the tolal weight of the dipping solution, from about 0 percent to about 2 parcent
preservatives such es methylperaben and propyiparaben, from abourt O parcent to ebout 14
percant opaciiying agents such as titanium diaxide, and/or from about 0 parcant to about 14
parcent colorants. See Remington’s Practice of Pharmacy, Martin & Cook, 17" ed., pp. 1625 - 30,
which is herain [ncorporated by reference.

Any coloring egent suitable for uee in pharmaceutical applicetions may be usad In the
present Invention end may include, but not ba limited to exo dyes, quinopthalone dyas,
triphenyimethane dyes, xanthene dyea, indigoid dyes, iron qddes, iron hydraxides, ttenium
dioxide, natural dyes, and mixtures thereof. More specifically, suitabie colorants Include, but are
not imtted to patent biue V, acid brililent grean B8, red 24, axorubine, ponceau 4R, amaranth,

" D&C red 38, D+C red 22, D+C red 28, D+C rad 28, D+C yellow 10, FDHC yallow 5, FDAC yallow

8, FD+C red 3, FD+C red 40, FD+C biue 1, FD+C blue 2, FDHC green 3, brilllant biack BN, carbon
biack, ron axide biack, ron odde red, ¥on oxide yellow, thanium dicxdde, ribofiavin, carotenes,
antyhocyanines, turmeric, cochineal extract, clorophyfiin, canthexanthin, caramel, batenin, and
mbctures thareof.

In one exnbodiment, each end of the tablet or capeule may be coated with dip coatings of
differant colons to provide & distinciive appearanca for specialty producia. Sse Unflad States
Patent No. 4,820,524, which ia incorporated by reference herein.

in one embodiment, the phanneceutical dosage form [s comprised of &) a core containing
an active ingredient; b) en optional first coating layer comprined of a subcoeting that substantially
covers the core; and ¢) a second coeting layer on the surface of tha first coating layer, the second
coating layer comprised of the dip coating compoalition of the pressnt invention. As usad hersin,
“substantially covers™ shall mean at least about 85 percent of the suriace area of the core e
covered by the subcoating.

in an aiternate embodiment, a first active ingredient may be contained In the first coating
layer, and the core may contain a second active ingredient and/or an additional amount of the fret
active ingredient. In yet another embodiment, the active Ingredient may be contained In the first
coating layer, and the core may be substantially fres, Le.. less than about 1 percant, e.g. leas than
ebout 0.1 parcent, of active ingredient.

The use of subcoetings is wall known In the art and disciosed In, for esample, United
States Patant Nos. 3,185,626, which Is incorporatad by referenca herein. Any composition
sultable for fim-coating a tablet may be used as a subcoating according to the presant invention.
Examples of sultable subcoatings are disclosed In Unlted Stetes Patent Noa. 4,683,256,
4,643,370, 4,043,804, 4,828,841, 4,725,441, 4,802,924, 5,630,871, and 8,274,162, which are all
incorporated by reference herein. Additional sultable subcoatings Inciuds one or more of the
following (ngredients: cellulose ethers such as hydroxypropyimathyicelhuloss,
hydroxypropyiceliuiose, and hydraxyethyicellulose; polycarbohydrates such as xanthan gum,
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starch, and maltodexirin; plasticizers Including for example, glycerin, polyethylens glycol,
propylene glycol, dibutyl sebacats, triethyl cltrate, vegetable olle auch as castor oll, surfectents
such as polysorbate-80, sodium lauryl sulfats and dioclyl-sodium sulfosuccinate;
polycarbohydraiss, pigments, and opacifiers.

In one embodiment, the subcoating may be comprisad of, based upan the total weight of
the subcoating, from about 2 parcent to about 6 percent, e.g. from about 4 percent to about @
parcant of a water-solubls cellulose ether end from about 0.1 percent to about 1 parcent, castor ofl,
28 disciosed In detall in United States Patent No. 5,858, 5689, which Is incorporated by reference
herein. In another embodiment, the subcoating may be comprised of, based upon the total weight
of tha subcoeating, from about 20 percent to about 50 percent, 8.g., from about 25 parcent to about
40 percent of HPMC; from about 45 percant to sbout 75 percent, 8.g., from about S0 percent to
about 70 parcent of maltodexdrin; and from about 1 paercent to about 10 percant, 8.g., from ebout 5
percent to about 10 percent of PEG 400.

The dried subcoating typically Is presant In an eamount, based upon the dry weight of the
cora, from ebout 0 percent to about § percent. The dried dip costing layer typically Is present In
an amournt, based upon the dry weight of the core and the optional subcoating, from about 1.5
parcant to ahout 10 percant.

The average thickness of the dried dip coaling layer typlcally is from about 40 to about 400
microns. However, one skillad In the art would readlly appreciate without undue experimentation
that the dip coating thickneas may bs variad in order to provide a smoother, easler to swallow,
dosage Torm or to achlove a dealred dissolution profle. Moreover, the thickness of dipped film
coatings may vary et different locations on the subsirate depending upon its shape. For axample,
the thickness of the coating at an edge or comer of a substrats may be a3 much as 50 parcent to
70 percent less than the thickness of the coaling at the centsr of a major face of the substrate.
Thia difference can ba minimized by, for axampia, uses of a thicker subcoating, or use of dipping
composaliona that resutt in higher weight gains on the subatrate.

In smbodimenta wherain a thicker dip costing Is desired, we have found thet an effactive
amount of a waight gain enhancer asiected from the group conalsting of simethicone, polysorbate
80 and mixtures thereof, mey be added to a film forming composition comprised, conalsting of,
and/or conaisting essentially of a film former and an optional thicksner such es & hydrocoliold. The
weight gain enhancer is used In an emount sufficlent to increass the weight gain of the coating
solution, e.g. by et least ebout 10 parcent, by at laast sbout 20%, or by ai least about 30 % on a
substrate when dried. The percent waight gain increess s determined based upon the difference
beiwaan the total weight of the coated substrate with the coating composition Inciuding the weight
gain enhancer, and the total weight of en costed equivalent substraie, which hes been coated
under similar proceasing conditions with a coating composition thet does not include an effective
amount of weight gain enhencer.

in one ambodiment, the film former Is a cefiulose sther such as HPMC, and the thickaner
Is a hyxkocoliold such as xanthan gum end the weight gain enhancer is aimethicone.
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. conditions

A sultshle fim forming composition capable of achisving increased welght gain of dip
coating on a subsirate may contain, based upon the total dry weight of the film forming
composition, from about 40 percent to about 9.9 parcant, 9.g. from about 95 percent to about
89.5 percent, or from ebout 40 parcant to about 80 percent of a fim former; from about 0 percant
to about 80 percent , e.g. from about 0 parcent to about 10 percent, or from about 0.5 parcent to
about 5 percent, or from about 10 percent to about 25 percent of a thickener; and from about 0.01
pearcent to about 0.25 percant, e.g. from about 0.03 parcent to about 0.15 percent of a weight gain
enhancer. When aesthetica of the final tablet are of particular concerm, It Is recommended to not
ues greater than about 0.25 percent of & walght gain enhancer. As shown above, the emount of
thickener sultable for use in the composition will vary depending upaon, for example, the particular
thickener selectad and the desirad properties of the coating. For example, when xanthan gum Is
the thickener of choice, the amount of xanthen gum thickener may renge, based upon the iotal dry
weight of the fiim forming composition, from ebout 0.5 percant to about 5 percent.

The fim forming compositions of the present Invention may be prepared by combining the
fiim former, the thickener, and any optional Ingredients such as piasticizers, preservatives,
colorants, opacifiars, the waight gain snhancer, or other ingredients with the solventusing a high
shear mbxer until homogenaous under ambient conditions. In embodiments wherein @ waxy melza
starch derivative is used as a flim former, the mixiure may be heated to 2 temperature of about 80
*‘C to about 90 °C for fester dispersion of the ingredients. Altemetively, the fim former and
thickaner may be preblended as dry powders, followed by addition of the resulting powder blend to
the wetser and opfional weight galn enhancer with high speed mixing. In order to remove
substantielly all of the bubbles from the resulting mbdura, the pressure may then be decreased to
sbout & inches Hg while reducing the mixing speed in order to evoid creating a vortax therein.
Any other additional optional Ingrediants may then bs added thareto et constant mbxing.

k has surprisingly been found that substratas may be dipped Into such solutions of the
present invention ueing the same squipment and simiar renge of process conditions as used for
the production of dip molded, gelatin-coatod tablets. For example, both tablels and hard capsules
may be coated using the agueous diapersions of the present invention via known gelatin-dipping
process parametars and equipment. Detalls of such equipment and processing conditions are
known In the ert and are disclosed at, for exemple, Unitad States Paiant No. 4,820,524 , which is
incorporated by reference herein. Advantageously, becauss the coating aolutions of the prasent
invention are fluld at room temperature end are less susceptible to microbla! growth than gelatin
compositions, the dip coating process may occur under amblent temperature and pressure

The tabiats dip coated with the composition of the present invention may contain one or
more aclive agents.  The term “active agent” la used herein In a broad sense and may encompass
any material thet can be carried by or entrained In the system. For example, the active agent can
be a phermaceutical, nuiraceutical, vitamin, distary supplement, nutriant, herb, foodstuff, dyestutf,
nuiritional, mineral, supplamant, or favoring agent or the like and combinations thereof.
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The active agents useful herein can be selected from classes from thoes in the following
therapautic categories: ace-inhibiiors; atieioids; antacids; anaigesics; anabolic egants; antl-enginal
drugs; anti-allergy agents; ant-arrhythmia agents; entiesthmatics; antiblotics; anticholesterclemics;
anticonvulsants; anticoagulants; antidepressants; antidlarrheal preparations; ant-emetics;
anijhistamines; anthypertensives; anti-infectives; ant-nflammatories; antiipld agents; antimanics;
ant-migraine agents; antinauseants; antipsychotics; antistroke agents; antithyrold preperations;
ansbalic drugs; entiobesity agents; antiparasitics; antipeychotics; antipyretics; entispasmodics;
anifihrombolics; antitumor agents; antitussives; antiuicer agents; ent-uricamic agents; snxiolytic
agents; eppetite stimulants; appetite suppressants; beta-blocking agents; bronchodilators;
cardiovescular agents; cerebral diletors; chelating sgents; chalecystakinin entagonists;
chemotherapeutic agents; cognition aciivators; contraceptives; coronary dilators; cough
suppressants; decongestants; deadorants; dermaiological agents; diabetes agants; diuretics;
smolllents; enzymes; erythropolstic drugs; expaciorants; fertility agents; fungicides;
gestrointestinal egents; growth regulators; hormone replacement agents; hypergiycemic agents;
hypogiycemic agants; lon-exchange resins; laxatives; migraine trestments; mineral supplemarts;
mucolytics, narcalica; neuroleptics; neuromuscular drugs; non-steroldel antHnflammatories
(NSAIDs); nuiritional additives; psripheral vasodilators; polypeptides; prostaglandine;
psychotropice; renin inhibltors; respiratory stimulants; sedativea; steroids; stimulants;
sympatholytice; thyrold preparations; tranculiizers; uterine reimants; vaginel praparations;
vasoconsiriciors; vasodilators; vertigo agents; vitamins; wound heeling agents; and others.

Active agents thet meay be used in the invention Inciude, but are not limted to:
acetaminophen; acetic ackl; acelyisalicylic acid, including Its buffered forms; acrivastine; albuterol
and Its wuifate; ajcohol; alkaline phosphatase; allantaln; alos; aluminum acetate, carbonate,
chiorohydrate and hydroedde; aiprozolam; amino ecids; aminobenzoic acid; amadcilin; amplciin;
amsecrine: amsalog; anethole; ascorbic acld; aspartame; astemizole; atencial; azatidine and ia
maleais; bacitracin; balsam peru; BCNU (carmustine); beclomethasone diproprionate; benzocaine;
benzolc acid; banzophenones; benzoyl peraxide; benzquinemide and its hydrochlorile;
bethanechol; biotin; bisacodyl; bismuth subsalicylate; bomyt acetste; bromopheniramine and s
maleats; buspinone; caffeine; calamine; calchum carbonats, casinate and hydroxdde; camphor;
captoxfl; cascara sagrads; castor off; cefacior; cefadraxy; cephalesdn; centrizine and its
hydrochloride; catirizine; celyl alcohol; cetyipyridintum chioride; chelated minerals;
chioremphanicol; chiorcycilzine hydrochioride; chiorhexiding ghuconats; chioraxylenot;
chloropentostatin; chiorpheniramine and s maleates and tannates; chiorpromazine;
cholastyramine resin; choline bitertrate; chondrogenic stimulating proteln; cimetidine; cnnamedrine
hydrochioride; calopram; ciiric acid; derithromycin; clemastine and its fumarats; clonidine;
clorfibrate; cocoa butter; cod liver olf; codeine and its fumarate and phosphsia; cortisone ecetate;
clproficoacin HCI; cyanocobaiamin; cycibine hydrochioride; cyproheptadine; danthron;
dexbromaphentramine meleate; dextromethorphan and Its hydrohalides; diarepam; dibucaine;
dichlorsiphanazone; diciofen and ita alkall metal sales; diciofenac sodium; digoxin;
dhydrosrgotamine and kis hydrogenaies/mesyiates; ditlayem; dimethicone; dioxybanzone;
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diphanhydramine and is citrats; diphenhydramine and its hydrochioride; divaiproex and its alialt
matal salts; docusats calcium, potessium, and sodium; doxycyciine hydrate; dexylamine succinats;
dronabinol; efaroxan; enalapril; encxacin; ergatemine and Ity tartrete; erythromycin; estropipats;
ethinyl estrediol; eaphedrine; spinephrine bitartrets: erythropoletin; eucalyptol; famotidine;
fenoprofen and iis metal salts; ferrous fumarate, gluconate and sulfate; fexxofenadine; fuoxetine;
follc acid; fosphenytoln; S-fluorourscl (5-FU); fluoxetine; flurbiprofen; furasemide; gabapentan;
gentamicin; gemfibroxf; glipizide: glycerine; giyceryl stearats; grenisetron; griseofulvin; growth
hormone; guafenesin; hexyiresoreinol; hydrochiorothiazide; ydrocodone and its tertrates;
hydrocoriisone and its acetats; 8-hydroxyquinoline sulfate; hydroxyzine and s pamoste and
hydrochioride salts; buprofen; indomethacin; Inosliiol; Insufin; ludine; ipacac; iron; lsosorblde end
s mono- and dinftrates; lscxicam; ketamine; kaolin; kstoprofen; iactc acid; ianolin; lecithin;
leuprolide acetate; lidocaine and lits hydrochioride salt; lifinopri: liotrbg loperamide, loratadine;
lovastatin; luteinizing hormore; LHRH (lutenizing hormone replacament harmone); magnasium
carbonate, hydroodde, saficyiats, and trisdicate; macizine: mefenamic acid; meciofenamic acks;
mecdiofenameate sodium; medroxyprogesierons acelsis; methenamine mandelate; menthal;
meperidine hydrochloride; metaproterencl sulfete; methscopolamine and its niirates; methsergide
and Its maleate; mathyl nicotinate; methyl selicylate: methyl cellulose; metheuxdmide;
matoclopramide and its hafidea/hydrates; metronidaroie; metoprotol tartrate; miconazole nitrets;
mineral of; mincddi; morphine; napraxen and s alkall meinl sodium salis; nifedipine; neomycin
sulfate; niacin; nlacinamide; nicotine; nicotinamide; nimesullde; nitroglycerine; nonoxynol-8;
norsthingrons and ks acatate; mystatin; octoxynol; octoxynol-9; ociyl dimethyl PABA; ociyl
methoxycinnamate; omega-3 polyunaaturated fatly acids; omeprazole; andansetron end Itz
hydrochlaride; oxolinic acid; axybenzone; axtriphyliine; pars-eminobenzoic acid (PABA); padimate-
Q; paramethedione; pentastatin; peppermint ofl; pentasrytiviiol tetranitrate; pentoberbital sodium;
perphenazine; phansizine sulfats; phenmdamine and is tartrate; pheniramine maleate;
phenobarbital; phanol; phenolphthalsin; phenylephrine and ks tannates and hydrochiorides:
phenyipropanclamine; phenytoin; pimnenci; piroxicam and [ts salts; polymicin B sulfate; potassium
chioride and nitrate; prazepam; procalinamide hydrochiorids; procatercl; promathazine and its
hydrochioride; propaxyphene and its hydrochlorida and napaylate; pramiracetin; pramoxine and iis
hydrochlorids salt; prachlomarazine and its maleats; propanclol and s hydrochloride;
promethazine and Its hydrochioride; propanoiol; pseudoephedrine and its sulfates and
hydrochiorides; pyridedne; pyrolamine and its hydrochiorides and tennates; quinaprii; quinidine
gluconats and sulfate; quinestrol; raitoline; ranitadine; reacrcinol; fboftevin; salicylic acid;
acopolarnine; sosmme ofl; shask fiver oll; simethicons; sodium bicarbonate, cltrats, snd fluoride;
sodlum monoflucrophosphate; sucraifate: sulfsnethoxezoie; sulfasalazine; sulfur; sumatriptan and
its succinais; tacrine and s hydrochloride; theophyliine; terfenadine; thlethylperazine end ita
maleate; imoiol and Its maleats; thioparidone; framadol; trimetrexate; triazolem; tretinoin;
tetracyciine hydrochioride; toimetin; toinaftate; triclosan; trimethobanzemide and its hydrochloride;
tripelennamine and Its hydrochioride; tripolidine hydrochioride; undecylanic acld; vancomycin;
verapamil HCE; vidaribine phosphate; vitamins A, B, C, D, By, B, By, By, E, and K; witch hazal;
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Xylometazoline hydrochioride; zing; zinc sulfate; zinc undecylenats. Active sgants may further
includs, but are not imited to food acids; inscluble metal and mineral hydraxddes, carbonates,
oxides, polycarbophis, and saits thereof; adsorbates of active drugs'on a magnesium trisllicate
base and on a magnesium aluminum silicate base, and mbdures thereof. Mbdires and
pharmaceutically acceptable salts of these and other actives can be used.

n one embodimant, the doaags forms costad with the dip coalings of the present
Inventtion provided for immediate release of the active ingredient, |.e. the dissolufion of the dosage
form conformed o USP specificationa for (mmediats releass teblets containing the particuler active
ingredient empioyed. For exampile, for acetaminophen tablets, USP 24 spacifles that in pH 5.8
phoaphate buffer, using USP apperatus 2 (peddies) st 50 rpm, at least 80% of the acataminophen
containad In the dosage form |s releasad therefrom within 30 minutes efter dosing, and for
lbuprofen tablets, USP 24 specifies that In pH 7.2 pheaphata buffer, using USP apparatus 2
(peddias) at 50 rpm, at least 80% of the buprofen conteined in the dosage form i releasad
therefrom within 60 minutes after dosing. See USP 24, 2000 Version, 10 - 20 and 858 (1868).

We have unexgectedly found that the coatings folmed by dipping subsiratas indo the
compositions of the present invention possezsad excallent properties comparable to those
possassad by gelatin coatings, e.g. crack resisiance, hardness, thickness, color uniformity,
smocthness, and gloss. Typically, the coatings of the present invention posssssed a swiface glosa
of greater than about 180, ¢.g. greater than about 190 or geeater than shout 210 when measured
acconding to the method set forth In example 7 herein.

in addition, tablein dip coated with the compositions of the prasent invention were
supearior to teblets dip coaind with conventional gelatin-based coatings in several imporiant ways.
First, tebiets dip coated with the composiions of the present invention advantegeously retained
accaptable dissolution characieristics for the desired shelf-ife and siorage period at slevated
temperature and humidity conditions. in particular, theha cellulose-sther based compositions
according to the present Invention were also advantageously more resistant to microblal growth,
which thereby snabled a longer aheif-Iife or use-ife of the dipping solution as well as a reduction in
manufaciaing cosl. Second, ths sugar-thickansd dipping dispersions according to the present
invention beneficialy employed a lower water contant relative to that of gelatin-cortalning
cispersions, which thereby anabled a shorter drying cycle ime. Although the water contant of the
other dipping dispersions of the present invention may have bagn highar than that typically found
in geletin-based dipping sclutions, the celiuiose-ether based compoaitions of the present Invention
surprisingly required a shorter drying cycle Ume ralative to that for gelatin-containing compositions.
Third, the driad coatings comprised of the compositions of the present invention also surprisingly
and advantageously contained fewer alr bubbles relstive o the amount present In dried, gelatin
basad dipping compositions. Fourth, unlike dip processing with gelatin-containing compositions,
substrates may optionally be dipped in the solutions of the present Invention at room temperature,
which Is economicaily mare beneficial. Fifth, the dip coated campositions of the present invention
poesessed a higher degres of gloasiness ralative to simiar coatings applied via spray coating
methods known In the art. The dip coated compositions of the presant invention aiso possaased &
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similar degree of giossinass relative o that possessed by gelatin-containing dip or anrobing
coatings, which are curmantly viewed as the industry benchmark for high gloas coetings. See, e.g.,
Unitad States Patent No. 8,274,162 (Typicai gloss readings for standard, commereially available
gekdipped or gelatin snrobed tablets range from abaout 200 to 240 gloss unis, gioss readings for
standerd, commercialy evellable sugar-coatad medicaments rangs from 177 to 200 gloss units,
and gloss readings for a new, high-gioss coating systemn range from about 148 to about 243 gloas
units.).

We have further unexpectadly found that the addition of an effective smount of weight gain
snhancer to a film forming compoaliion comprised of film former and hydrocollold not anly
significantly increased the resulting dry weight of the dip coating on a subastrate, but It also
improved the color uniformity of the costing.

The invenlion Eustratively disciosed herein siitably may bs practicad in the absence of any
component, Ingredient, or stap which Is not apecifically diaciosed herein. Several examples aro set
forth below o further Nustrae the nature of the invention end the manner of carying It out. However,
the invention should not be considered ss being Imitad to the detals therecf,

EXAMPLES

Example 1.) Preparstion of Subcosting Dispersions
An aqueous dispersion contalning the ingredients eet forth in Table A was prepared by
combining all of the ingredients in 8 beaker under ambient conditions.

e SOUSOUS LISDETSION SUDCORENG LOMDOS TN

Ingredient Part®
"HPMC (2010, 5 mPs) fram 20

Dow Chemical Campany under the tredaname,

"Msthoce! E-5°

Castor o 1
Water 241.5
Total Coating Solution 262.5
% solids in coating solution 8%

* expressad In terms of part by weight uniess otherwise noted

Additional aqueous dispersions containing the ingrediants in Table B were simiary
prepared:

ati-

HPMC 2810, 5
mPs

Ingediont [Ex1A” |Ex1B 2 |Exi¢  [ExiD  |ExiE
20 |40 40
1 Jo 0

Castor ol

0
water 2123 | 568.67 586.87 586.67 586.67
maitodextrin_ | 0 53 53 87 67
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PEG 400 0 7 7 6 5
Hydroxy- 0 0 0 0 0
sthyicsiluloss*
Total coating | 233.3 | 606.67 666.67 868.67 068.87
solution
Wt% solids in | 8% 15% 15 16 15
coating
solution
* Avalishle from Aquelon, Lnder the tradename, “Natrosol 250"

* all values expressad in terms of parts by welght uniess otherwise noted

Addiional aqueous disparsions containing the Ingredients in Table C were simiiarly prepared:

* AW AJUSOLE DISDArEon SUDCOSIING LOMDORITON

inoredisnt | EX1F* [Ex1G Exid
water 666.67 | 660.87 680.4
meltodexin | 74 71 0
. Castor o 0 0 0.13

HPMC (1810, |0 0 324
SmPas)

| PEG 400 5 5 0
Hydroxy- 24 24 0
ethylcaliulose*

 Total costing | 608.67 | 660.87 729
solution
Wt%solidsin | 15% 15% 4.5%
coating
aolution

* Avaiiable from Aqualon, under the radename, “Netrosol 250L"
** all velues expressed [n terma of parts by welght uniess otherwise noted

Example 2) Praparation of Subcosted Tapiets
] Compressed tableis were preparad n eccordancs with the procedure aet forth In Example
1 of Unitad States Petent No. 5,658,589 (“589 Patent™), which was incorporated by referanca
herein.

The disperaion of EXample 1 was then applled onto the compressed teblets via spraying In
accordance with the procedure set forth in the examples of the ‘688 Patent . As shown in Teble D

below, the dried subcoated tebiets possessed an average 2% to 4% weight gain relative to the
weight of the subcoating-free tabists.
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This process wes repeated with additional compresesd tablets, but with the substitution of
sach, respaciive subcosting dispersion produced Iri Exampls 1A to 1H for that of Example 1. The
percentage weight gain of the dried subcoated teblete are set forth below In Table D:

Table D: % od Subcosted Tabiet
Example Number | 2% Welahi Gain
1A 2
1B 2
iC 4
1D 2
1E "
1F 2
1G 4
1H 4

Exompie 3) Pragaration of HPNIC Casted Tablets
Aqueous HPMC dipping solutions containing the ngrediants set forth In Table E wers
prepared:
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(2810,
15mPs)

Xanthan 0 0 0 0.11 0.121 0.15
gum

PEG400 (0O 0 8 ] 0 0

% (wt.) 14 ) 17 10.11 11.121 14.15
solids In

dipping
sohution

* all values expressad in terms of weight (g) uniess otherwise noted

D poing Solution o gle 3A: HPMC was dispersed Into
zoomlomnlnnhdmhr-uunmmdm'c After adding about 1 wt % FD&C biue dye
thereto, the solution was mbted until homogeneous. The solution was then cooled to a
llmpemmofabwtzz‘c.

paration g ; of Exampia 3B: The procadure of Example
%mm but mmnuh-nwancmpucmw 15mPl)fu'ﬁnHPMGEs
zoonﬂofﬂmhedmdnhnpmof'm'c AﬂwaddhghPEGmmnh
solution was mixed unti homoganecous. The salution waa then cooled to a tamperature of about 22

: ‘ oie 3D: HPMC and xanthen gum
mddndbmﬂﬂuwuultnwdw'cmﬂhm“m Aler
discontinuing the heat, the solution was divided Into two parts. 4.35 wt. % of a yallow color
dispersion avallable from Colarcon, Inc. under the tradenamse, “Opatint Yallow DD-2115" wes
added to the first part and mixed at a low speed until dispersed. 6.8% of a gresn color dispersion
avallable from Colorcon, Inc. under the tradename, “Opatint Grean DD-11000" was added to the

second part and mixad st a low speed untl] disparsad. The iwo dispersad solutions were then
stored under ambient conditions for about 12 hours.

paretio . n of : The procadure of Example
abmrapuhd Imtuuhgmumpmmnl&unplan
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pmpuadhamwlmammprthﬂnmthgpmdmdhEunplﬂHmhmd-
dipped into the dipping sciutions of Exampie 3A for a dwell time of 1 second, removed from the
dipping solution, then dried under ambient conditions.

and 3C

This procadure was repeated, but with substitution of the dipping solutions of Exampies 38

, respactively, for the dipping solution of Example 3A.

An observation of the resulting costings showed the following:

Iabiets Costed with Coeting of Ex. JA. The coatings were smooth, herd, and
shiny, and had no bubbles or cracking. Howaver, the coatings wers non-uniform and thin,
with land areas not well-covered. Upon exposure to amblent conditions for a sbx month
period, nomdnmuanhmecnuﬂngs

pating of Ex. 38: The coating were shiny, with few bubblas
mdnouudﬁm Thommmmunﬂmnwlmghmmﬂwmdmmph
3A. The coatings were also somewhat tacky and thin, with land arsas not well-covered.

Upon exposure to amblent conditions for a six month period, no cracks were seen In the
coatings.

Iabiots Coated with Costing of Ex, 3C: The coetings were shiny with few
bubbles and no craciking. The coatings were more uniform and rough relative to those of
Example 8A. The coatings were also somewhat tacky and thin, with land areas not well-
covered. Lipon exposums o ambilent conditions for a six month peried, no cracks were
seen In the coatings.

hbhhpnpandhmrdunu%&ampthlnuﬂnsuhwaﬂmpmduudIn Example 1H
ware coated with the resulting dipping solution of Examples 3D using a commercial grade gel-
dipping machine in accordance with the procedurs described in Unitad Stetes Patent No.
4,820,524, which Is incorporated by reference herein.

and 3F,

This procedurs was repeated, but with substitution of the dipping solutions of Examples 3E
reapectively, for the dipping salution of Exampile 3D.
The avarage percentage weight galn of the dried dipped coatings were as sst forth In

Table F:
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Table F: Waight Gain of Dried Dip Coating

Exampis %Yt Gain of Dried
Coaling”

Ex 3D 0.75-2.26

Bx. 3E 19-352

Ex 3F 32-58

* Relativa to waight of dried subcoating and core
Thie sxample showed thet the addition of xanthan gum to the HPMC dlpplng solution

provided a viscosity enhancement to the dip coating, and thus an increasad weight gain of the dip
coating on the tablais.

mmuanmplosnmanpuhd btnulngmecompnmnh of Exemple 31, as
ool forth n Tabie M:

Table M: Compoaltion of HPMC Dioping Solutions

Ingredjent Ex3%g) Ex3J {q)
HPMC E5 14 12
Water B85.89 87.88
"HPMC (2810, ) 0
15mPs)

Xanthan gum 0.11 ) 0.12
PEG 400 ) 0

% (wt)solidsin | 14.11 12.12
dipping solution

* all values expressad In tarme of welight (g) unless otherwise noted

Th.pmmdude:unpb&Dmmpaahd hnmhgﬁbuunpumamnplas.l as
set forth in Table M abave.

Example 4) _Prep:

Oipping solutions comprisad of the companents set forth in Table G wers preparad by

dispersing 75 g of the modified waxy malze starch nio 200 mi of water under amblent conditions
with mbdng:
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CompgnentOthey Ezampie 4A° Examole 48
Modified waxy maize starch | 75 126
(Purity® Gum 58)

water 200 200

Tolal weight of sclution 215 325

Wi % sclids In dipping solution | 27 3

* afl values expressed in tarms of weight {g) uniess otherwise noted
Dipping solutions comprised of the components aet forth in Table H below werse prepared

by dispersing all of the components into 200 ml of water under amblent conditions with mixing untll
the resulting solurtion weas clear.

Table H: Pro-geialink
Modified waxy meilzs | Purity ® Gum 60 | Netionel Starch & 125
starch Chemical Ca.
| Simethicons Antifoam® 2
Colioidal sflicone Aarosli ® A200 8
dicadde
Glycerin = — 83.5
Sucrose p— —_— 38
colorant Opatint® 69
water p— p— 200
Total solids 241.4
| TOTAL solution (w/ 441.1
55% solide)

* il values exprassed in terms of weight (mg) unises otherwise noted

Each sida of tha subcoated tablets prepered In accordance with Example 2 using the
subcoeting producad in Exemple 1H wers hand-dipped Into the dipping solution of Example 4A for
@ dwell time of about 1 sacond, pulled up, then dried under amblent condiions.

This procacixe was repsated, but with substitution of ths dipping solution of Example 4B
for the dipping solution of Examples 4A and with ebout a 3 day period between the completion of
production of the dipping sclutfon and the commancament of dip coating proceas.

This procedure was further repeated, but with substitution of the dipping solutions of
Example 4C for the dipping sokution of Exampie 4A and with sbout 2 12 hour period belwesn the
completion of production of the dipping solution and the commencemant of dip coating process.

Anobomuﬂmdhru.lhgmhguhmdihofdm

ping Salution of Ex. 4A: The costings were very shiny, hard,
smooth, wen.mdnotladtyumchd However, tha coatings were too thin, and land
areas were not covered. No cracking after exposurs to amblant condlitions for a period of
© monthe.
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B: The coatings were smooth end shiny.

Inllhnyﬂnlandmmmvared however, the coatings cracksd aftsr exposurs to
-nblu\lmdﬂmm-pﬂhdulemm

ateg Solution of Ex. 4C: The coatings possassad excelent shine
mdm.mmomodhmmmckl No cracking after exposure to ambiant
conditions for a period of 2 montha.

Example B) E

The procedure set forth in Example 4C Is repeated, but without the incluslon of
simethicone. Prior to coating the subsirets, the solulion is exposed to a vacuum pressure of 5
Inches Hg In order to remove substantially all of the visbie bubbles from the solution. The
resuling coating possasses excellent shine and cover, and is smooth with no cracks.

Exampie 6) Effect of Simethicone on Coating Weight Gain
The following dip coating solutione set forth in Table | were prepared to llustrate the effect

of simethicone as a weight gain enhancer. Amounts are percent based on the total weight of
coating sohution,

Table | Dip Cosating Satutions

Ingredient 8A ) 8C 6D 8E
HPMC 2910, 12 12 12 12 12
SmPs

Xanthen Gum 1 1 1 1 1
Simethicone ) 0.035 0.07 0.14 025
Yeallow color 8 8 ) 8 8
dispersion™*

Water 81 80.065 80.93 80.86 80.75 |

« Yellow color disperaion was “"Opatin"® No. DD2125 cbiainad from Colorcon, Inc.

Dipping eofutiona A through E, above, ware preparad In the foflowing manner: Purifiad water
was heated (o about 35°C, HPMC and xanthen gum were addad while mixing using a laboratory
scale sleciric mixar (Janke and Kunkel, IKA Lebortechnlk, Staufen, Germany) with propelier biade
at approximataly 1000 rpm untll the powders appeared uniformly dispersed. Heating was
discontinued, and the resuiting cispersion was allowed to stand overnight et room tempereture.
Simethicone and yellow caior dispersion were then edded with mbdng et appraxdmatsly 500 rpm.

Subcoated cores, prepered according to the method of excampie 1A, wers pre-weighed, then
dipped in solutions A, B, C, D, and E, above for a dwell time of about 2 seconds. pufied up, then
driad st amblent conditions (about 22 *C), The cores were dipped simultanacusly in sets of 7.

23
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Threes separste ests of seven cores were dippad in each solution A through E. The average

" weight gain was determinad from the tripficate sets of dipped cores from each cosating solution.

Rasulting weight gains ware as follows in Table J:
Teble J - Average Weight Gain

[ Dipping Solution 8A 0B ec 8D 8E
Average weight 133 208 23 23.7 18.1
gain from dip

cast {mg/tablet)

Exampie 7) Surface Closs Messuramant of Cogiad Tablety

Tablets made according to the precading examples were tested for suwrface gloss using an
instument available from TriCor Systems Inc. (Eigin, IL) under the tradename, * Tri-Cor Modal
805A/808H Surface Anelysis System™ and generally in accordance with the procadure described
in "TriCor Systems WGLOSS 3.4 Model B0SA/B08H Surface Analyals System Reference Manual
(1996),which Ia Incorporated by reference herein, sxcept as modified balow,

This Instrumant utiiized a CCD cameara detecior, employed a fiat diffusas light sourca,
compared tablet sampies to a reference standard, and determined sverage gloas values et a 680
degree Incident angle. Dring itz oparation, the instument genarsted a grey-scale Image, wherein
the occurrence of brighter phesis indicatad the presaence of mone gloss at that given location,

The instrument also incorporated software that ulllzed a grouping method to quantify
gloss, L.e., pixels with simiar brightness were grouped together for averaging purposes.

The “parcent full scale” or "parcent ideal” seiting (aisc referred to as the “percent sample
group” sstling). wes specified by the user i designate the portion of tha brightast pixeis above the
threshald thet will be considared as ohe group ard everaged within that group. “Threshokd®, as
usad hersin, la defined sa tha maximum gloss value that will not ba included In the avarage gloss
value calculation. Thus, the background, or the non-glossy arvas of a sample wers excluded from
the average gioss value caicuiations. The method disciosed in K. Fegley and C. Vessy, “The
Effect of Tablst Shape on the Percaption of High Gloss Fim Coating Systams™, which [s avaliable
ot yavw.colorcon.com as of 18 March, 2002 end Incorporated by reference herein, was used n
order to minimize the effects resulling from different tablet shapes, and thus report & mefric that
was comparable across the indusiry.(Selacted the 50% sample group setting as the setiing which
best epproximated enalogous data from tablet surface roughness measurements.).

After Initially callbrating the Instrumant using a callbration reference piate (190-228; 204
degres standard; no mask, rotation 0, depth 0}, a stendard surface gloss measurement was then
created using gel-coated caplets avallable from McNEIL-PPC, Inc. under the tradename, “Exira
Strength Tylenol Gelcaps” The average gloss value for a sample of 112 of such gel-coated




" caplets was then determined, while amploying the 26 mm full view mask (190-280), and
configuring the instrument fo the following setlings:
Raietion: 0
Depth: 0.25 Inches
Giloss Threshold: 85
% Fult Scale: 50%
index of Refraction: 1.57

10
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The average surface gloas value for the referance standard wae determined to be 266,
uaing the 50% ideal (50% full scale) setting.

Samples of coated tablets prepared according to the preceding examples were then tested
n accordance with the sams procedure. The surfacs gloss values at the 50% kisal seiting thet
wain obiained are summartzad In Table K below.

Tabls K: Gloss values of cogtad tablete

[ Example No. 3D 3 L 4C )
Type of coating dipped | dipped | dipped poured fim dipped
No. of tablets tested 48 48 51 piste 3
[Gioss Vaiue(% Ideal gt 60) | 234 247 228 259 221

Additional samples of other, commercially avallabla gel coated tablets ware also iastad In

accordance with the same procedize and comparad to the same atandard. Tha resulis are
summarized in Table L below.

Table L= Gloss values of commercially avallable coated tabhlets

Product Wotrin I8 | Excedrin® | Excedrin™ | Excedrin | Extra Extra
*Caplet | *Aspirin | Migraine - Strength Strength
(white) | free Geltab Migraine | Tylenol Tylenol
Caplots | (gresnside) | Geltab | Geitabs* Geltabs *
(red) (white {yollow side) | (red side)
alde)
Type of sprayed | sprayed | gelatn gelatn | dipped dipped
costing fim fiim enrobed enrobed
No. of tablets | 41 40 10 10 12 12
tested
Gloss 125 119 270 264 268 268
Velve(%
ideal et 50)

* Avalable from McNEIL-PPC, Inc.

** Avalisble from Bristol-Myers, Squibb, Inc.
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This Example showad that the tablats coatad with the compositions of the present
Invention poasessed a high surfece gloss valus thet sither was comparsble to or exceeded that
possessed by commercielly —avaiable gelatin coated tablets. In contrast, typicel spreyed fims
posseasad a substantielly lower surface giosa, 8.g. 11€ to 125 In this Example.

122.8 kg (18% wiw) of a prepared blend containing HPMC 2010-8cP, matiodexirin,
HPMC2810-3cP, HPMC2010-50cP, and PEG-400 (commercially avallabie from Coloreon Inc.,
West Point, PA as "Opadry® IIF) was added with mixing Imto 559.7 kg (62% w/w) of 35°C purified
water in a conventional pressure pot, and mixad with an air-driven propeller-type Lightnin mixer at
aspead of 500 pm. After the powder was complately added, the dispersion was mixed at 500
rpm for 2 hours, then allowed fo stand without midng at ambient conditions for 12 hours.

The resulting fiim coating dispersion was then appliad onto compreased aceteminophen
tablets, which were prepared In accordance with the procedure set forth In Example 1 of US Patent
No. 5,658,589 (580 Patant”), which is Incorporated by referance herein, via spraying in
accordance with the procedure set forth In the exampies of the ‘580 petent. The resulting spray-
coated tablels poassased a 4% weight gain relative fo the weight of the uncoated tablet cores.

AT

Coal

L - [ ouUbEg

INE N -

88.4 kg (8% hydrexypropyl methyicellulose 2010, 5mPs and 0.347 kg (0.04% wiw)
of castor Ol ware mbxad into 593.8 kg (01% w/w) of purified water at 35°C in a tank with mbxer
(Les Industries) at a spaed of 1760 rom. Afler the powder was completely added, the mixer speed
was incressad to 3500 pm for 15 mimutes. The mixar spead was then reduced to 1750 rpm while
the pressure was reduced to 15 inches of water for 2 hours to deserate the dispersion.

The resulting fim coating dispersion was then applied onto the compressed
acstaminophen teblets of Exampie BA via apraying In accordancs with the procedure set forth

. above In Example 8A . The resuiting spray coated tabiete possessad a 4% weight gain relative o

the weight of the uncoatsd tablst cores.

26
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A dipping solution comprisad of the compon

A /AR (N IDDNG DU

ents set forth in Table M beiow was produced:

Table M: HPMC/Castor Ol Clear Dipping Solutions

Example ASB caD E&F
HPMC 2810 8% 13% 13%
&mPs

Castor O 0.04% | 0.05% |0.05%
Purifled Walar 90.86% | 86.85% | 86.95%

Purified water was heatad to 80° C, then added to & Lee Jacketed mix tank while mbdng at a
speed of 1750 rpm. After HPMC 2640, S5SmPs and castor oll were added thereto with mbdng, the
mbeer spaed was increased to 3500 rom for 15 minutes. The mixer speed wes then reduced to
1750 rpm while the temperature of the disparsion was reduced to 35 °C and the pressure was
reduced to 15 Inches water for deaeretion. After mixing the dispemsion for 2 hours, the resuiting
dispersion remalned under constant pressure condiiions for an adiltional 3 hours without mixing.

The colorant of Exampie 8C-a was then added to 86 kg of the resulting clear dipping
solutions with mbdng at @ 1750 rpm speed in the amounts set forth in Table N below :

Table N: HPMC/Castor Ofi Colored Dipping Sokutions

Example | 8C= ach ic< acd 8Ce [ 24

Colorant Opadint Opatint Opatim Opatint Opatint Opatint
(DD-1761) | (DD-2125) | (DD-1781) | (DD-2126) | (DD-10518 | (DD-18000)

Amountal | 2.700 2.570 2.700 2.570 4072 2175

colorant

(a)

Color red yellow red yellow bie white

Visc/Temp | 490 cps 518 cps 612cps 457cpe 351cps 310cps
G@40C @40C @30C @30C @40C @40C

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

Temp

Weight Gain | 16 16 26 26 20 20

in dipping

(mgitabiet)

Gloss 229 249 238 233

This procedure weas indepsndently repeated for sach of the colorants set forth above in Taeble N.
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Subcoated tabiets, which were prepared in accordance with the procedure set forth above
in Example 6A, were dip-coated with the dip-coating solution prepared in accordance with
Example 8C-a mnd 6C-b using » commercial grade gel-dipping machine and In accordancea with
the procedure deacribed In United States Patent No. 4,820,524, which Is incorporated by reference
hergin, using the dipping solution tamperatures reported In the table above. This procedure was
independently repeatad on subcoatad tablets, which were prepared in accordence with the
procedure set forth above in Exampla 8B, for each of the colored dipping solutions 8C-c through
8C-{ in Tabis N above.

A viaual comparison of the dip-coaied tablets prepared according to examples 8C-a and
8C-b with those prepared in accardance with Examples 8C-¢ through 8C-f revealed that the former
did not possass complets coating coverage around the edges of the tablets. By contrast, the dip-
coated tablets prepared according to exampiss 8C-¢ through 8C-f posaassad a superior good
coating coverage around the tablet adges. Thia indicated that a weight gain of 16 mg per gelcap
(such as that produced by the 9% HPMC formula of examples 8C-a end 8C-b) weas Insufficient for

. the HPMC/Cestor Oll dipping formula, while a weight gain of 20 to 28 mg per gelcap/gelitab (such

as that produced by tha 13% HPMC formule of examples 8C-c through 8C-f) provided good
coverage.

In addition, a visual comparieon of the HPMC/Castor OF dip-coated tablets of Examples
8C-c through 8C-{ and the HPMC/Xanthan Gum dip-coated tablets of Examples 3| and 3
Indicated that tha former possessed superior gloes and surface smoothness. The superior gloss
and smoothnass were likely atiributed o the inclusion of castor oll in the dip coating.

Exampie 9: Preparation of Tablsts Dip Coated
P Q dip

el o RO XT olutio

143.3 kg (21% wiw) of the Opadry® I blend of Example 8A was addad Into 539.2 kg (76%
wiw) of 35°C purified water while mbdng at a speed of 3500 rpm for 15 minutes. The mixer speed
was then decreased to 1750 rpm, and the tank evecuated to 30 PSIA to deserate the solution for &
hours. 2.70 kg of Colomant (Opatint® Red DD-1784, from Colorcon Inc.) was then added to 88 kg
of the clear dipping aolution while mixing at a speed of 1750 rpm. 2.570 kg of Colorant (Opatint®
Yeiiow DD-2125, from Colorcon Inc.) was than added to a sacond 88 kg portion of the clear
dipping solution while mbdng at @ speed of 1760 mm untll disparsed.

Subeoated tablets, which were prepared In accordancs with the procedure and materials
et forth above in Example 8B, were dip-coated with the dip-coating solution prapared In
accordance with this Example using e commercial grade gel-dipping machine and In accordance
with the procedure described In United States Patent No, 4,820,524, which [s incorporated by
referance hersin, using a dipping solution tsmperature of 30°C. The viscosity of the dipping
sokutions wes 80T cPs at 30°C for the yellow solution, and 677 cPs at 30°C for the red solution. An
average weight gain of about 27 mg/geicap was obtained.
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Seventy-two (72) dipped gel caps produced in accordance with this Example were tested
for surface gloes In accordance with the procedure set forth In Example 7. The average surface
gloss for thase dippad gelcaps was 258 gloas units.

Exampie 10: Preparstion of Tablsts DI
yONDO 'W vl OO

88.4 kg (13% wiw) of HPMC 2810-5 mPe, 0.347 kg of Castor Oll {0.05% wiw), and 0.68 kg
{0.1% wiw) of keppa Carmageenan-811 were addad info & tank containing 580 kg (879% wiw) of
80°C purified water while mbdng st a speed of 1750 rpm. After the addition was complete, the
mixer spoad was increased to 3500 rpm for 15 minuies. The mixer spesd was then decreased to
1750 rpm, and the tank evacuated to 15 inches of water to deaerate the sokution for 2 hours.
Mbxing was then stopped, and the dispersion was aliowed to stand at constant pressure for an
sdditional 3 hours. 2.175 kg of Colorant (Opetint® White DD-18000, from Colorcon inc.) was then
added to 88 kg of the dear dipping solution while mbdng st a speed of 1750 rpm. 4.072 kg of
Colorant (Opatint® Bilue DD-10516, from Colorcon inc.) waa then added to a second 88 kg portion
of the cleer dipping solution white mixing st & apeed of 1750 rpm untll disparsed.

Subcoated tablets, which were prepared in accordence with the procedure and materisls
sat forth above in Example 8B, ware dip-coated wiih the dip-coating solution prepered in
eccordance with this EXample using a commercial grade gel-dipping machine and in accordance
with the procedure described in United States Patent No. 4.820,524, which Is incorporated by
referance herein, using a dipping solution temperature of 40°C. An averagas weight gain of ebout
20 mgigelcap was oblainad.

Eighty-aight (88) dipped gal caps producad in accordance with this Example were testad
for surface gioas in accordance with the procedure set forth In Example 7. The average swurface
gloss for these dipped peitabs was 232 gloss units.

Example 11: Preparstion of tablets dip coated with hydroxypropyl starch contalning
dipping solution.

92.5 g of hydraxypropylated modified dent com starch (“Pure-Cote B760", Graln Procassing
Corporation) was added in a tank containing 300g of 80°C purffied water while mbdng with a Kike-
Werk RW 20 DZM motor fithed with a 4 cm propelier biade at a speed of 850 rpm for 30 minutes.
7.5 g of Gellan Gum ("Kelco gel”, Ksico) wes then added thereto with constant mbdng for 15 min.
2.8g of colorant ("Opatint Red DD-1781" Colarcon) was then edded Into the 80C solution with

constent mbhdng for 15 min. The resuiting solution contained the ingredients set forth below in
Table O:
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Table O: Hydroxypropyl Starch Based Dipping Solutions

Component
Starch ___ |Pure-Cote B790 |Grain Processing Corporation |62.5
Gellan Gum Kelco 7.5
Colorant _|Opetint Red Colorcon 2.6
ater A INA [300

*Al vaiues expressed in terms of weight (grams) unless otherwise stated

Subcoated tablets, which were prepared in accordance with the procedure and materials
set forth above in Example 6B, were dipped by hend In the resulting solution at 22°C, then dried al
embient conditions for 18 hours. An average weight gain of about 47 mg/geicap was obtained.

Dipped gel caps produced in accordance with this Example wera then tested for surface
gloss In accordance with the procedure set forth in Example 7. The average surface gloss for
thesa dipped geliaba was 220 gloss uniis,
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We claim:
1. A ftm forming composition comprised of:

a) a fim former salecied from the group consisting of 8 waxy maiza atarch, tapioca dextrin,
derivative of a waxy malze starch, derivative of tapioca daxirin, and mbdures tharsof;

b} a thickener selacied from the group consisting of sucrose, dmdross, fruciose, and
mixiures thareof, and

¢) a pissticizer,

wherein the composition possesses a surface gloss of at least 150 when appiled via dip coating to
a subsirate.

2. A fim forming composition comprised of:
a) a hydroxypropyl starch fim former; .
b) a thickaner salected from the group conslsting of kapps cemageenan, lota

caragesnan, mattodextrin, gellan gum, agar, gelling starch, and dertvatives and mixiures thereof:
and

c) a pissticlrer,

wherein the composliion possessss a surfece gioss of at least 150 whan applied via dip coating to
a substrate.

3. The compoaition of claim 1, wherein the plastictzars are selected from the group conaisting of

polysthylene glycol, glycerin, sorbitol, triethyl citrate, tribuyl citrate, dibutyl sebacata, vegetabis olla,
surfectants, propylens glycol, mono acetate of giycerol, diacatate of glycerol, iriacetats of glycerol,
natural gums, and mbdures thereof.

4. The compoaition of claim 2 whersin the plasticizer Is selected from the group conalating of

glycarin, propylene glycol, polyethylana glyeol, suger aicohaols and derivatives and mbdures
thereof.

5. Thocunpollﬂmoldalmmmoph‘uwnbwn.
8. The composition of ciaim 1 wharein the plasticizer Is glycerin and the thickener is sucrosa.

7. The compaaition of claim 1, wherein the composition Is comprised of, based upon the total dry
weight of the composition,

a) from about 40 percent to about 80 parcant of & fim former selectsd from the group
conalsting of & wancy malze starch, taploca dexirin, derivative of a8 waxy malrze starch, derivative of
taploca devdrin, and mbdures thereof:

b) frorn about 10 percent to about 20 percent of sucroes; and

<) from about 20 percent o about 25 percent of giycerin.
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8. The composition of cisim 7, wherein the composition Is comprised of, based upon the total dry
weight of the composition,

a) from about 50 percent to about 55 percent of a fim former selected from the group
consisting of a waxy malze starch, taploca dextrin, dertvetive of a waxy makzs starch, derivative of
tepioca daxirin, and mixiures thereof-

b) from about 5 parcent to about 25 percent of sucrose; and

c) from about 15 percent to about 30 percent of glycerin.

8. The compostition of claim 7 further comprising a weight enhancar selectad from the group
coneisting of simethicone, polysorbate 80, and mbdures thereof.

10. The compoaition of clalm 7 further comprising, based upon the iotal welght of the composition,

.up to sbout 14 percent of a coloring agent.

11. A dosage form for delivering aclive agents, sald form comprising an outer coating, said outer
costing comprising the composition of claim 6.

12. A pharmacautical doaage form comprising an outer coating of the composition of claim 7.

13. A pharmacsutical dosage form comprising a care, a subcoating subatantially covering sald
core, and en outer coating substantially covering saki auhcoating, wherein the outer coating is
comprised of the composition of claim 7,

14. The dosags form of claim 13 whereh the subconting ts selectsd from the group conalsting of

hydraxypropyimethy! celluloss, castor oll, maliodexirine, polyethylens glycol, polysorbate 80, and
mbxtures thereaf.

15, The dosege form of claim 13 wherein the subcoating Is comprisad of, based upon the total dry
weight of the subcoating,

a) from about 2 percent to about 8 percent hydroxypropyimethylcsiiulose; and
b) fram about 0.1 parcant to about 1 parcent cestor ofl.

16. The dosaga form of claim 13 wherain the subcoating Is comprised of, besed upon the total dry
weight of the subcoaling,

a) from about 26 percent fo about 40 percent hydroxypropyimethyicelulose;
b) from about 50 percertt to ebout 20 percent maitodexdrin; and

c) from about 6 percent to about 10 parcent PEG 400.
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17. The dosage form of claim 13 wherein the subcosting Is comprised of, based upon the total dry
welght of the subcoating,

a) from about 20 percent to about 50 percant hydraxyethyliceliulose;

b) from about 45 psrcent to about 75 parcent maltodextrin; and

¢) from about 1 percent to about 10 percent PEG 400,

18. A tabiet dip coated with the fim forming composition according to claim 7.

1. The dosage form of claim 13, comprising an effective amount of a pharmaceutical active
Ingredient, whereln sakd dosage form meets USP dissolution requirementa for immediete release
forma of sald pharmecsutical active ngredient.

20. An aqueous dispersion comprised of the composition of claim 7.

21. The agueous disparaiona of claim 20 comprising, based upon the total waight of the
dispersion:
a) from about 5 percent to about 15 percant of sucrosas;

b) from about 10 percent fo ebout 15 percent of glycerin; and

¢) from about 20 percent to about 35 percent of a fim former selected from the group
conslsting of @ waxy malzs starch, teploca dexirin, derivative of a waxy maizs starch, derivaiive of
taploca dextrin, and mbdures thereof.

22. A meathod of making coated tabiets from the aqueous disparsions of claim 20 compriaing dip
cosating tablets In the aqueous dispersion under conditions sufficlent.

23. A pharmaceulical dosage form comprising a core and a coating;

siuki coating substantially covering said core, wherein saki costing Is comprised of the
composition of claim 6.

24. A simulated capsulg-lke medicament compriaing:
a. a core having a first and a sscond end,
b. a firet coating layer having a first color provided on said firet end of said core;

C. 8 sacord coating layer having a second color on said aacond end of said core, sald first
color Is different than sald second color;

wherein at least one of said first coating layer and second coaling layer s comprised of 2
coating layer composition comprisad of tha composition of claim 8.

25. The medicament of claim 24 whereln &t least one coating iayer is comprised of, based upon
the iotal dry weight of that coating layer,
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a) from aebout 40 percent to about 80 percent of a fiim former selected from wanty melze
siarch, taploca dexdrin, and dervatives, and mixiures thereof;

b) from about 10 percent to about 20 parcent of sucrose; and

¢) from about 20 percent to about 25 percent of glycerin.

28. The medicesnent of ciaim 25 further compriaing a subcoating layer substantially covering sald

tabiet core, said aubcoating layer provided between ssld teblst cors and seid first coating lsyer and
said second coating layer.

27. The medicament of claim 28 wherein the subcoating comprises materiale selected from the

group consisting of calluloss athers, plasticizars, polycarbchydrates. pigments, opecifiers, end
mbxiures thereof.

"28. The composition of claim 2, wherein the composttion is comprised of, based upon the total dry

weight of the composition,

a) from about 26 parcent to about B0 parcent of hydroxrypropyl starch;

b) from about 0.1 percent to about 33 percent of a thickener selectad from the group
consisting of kappe casrageenan, lota carrageenan, mattodextrin, gellan gum, ager, gelling sterch,
and mbxtures thereof; and

c) from about 11 parcent to about 80 percent of a plasticizer salectad from the group
consisting of glycerin, propylene glycol, polysthylena glycol, sugar sicohols and mixtures thereof.

20. A dosage form for delivering active egents, saki form comprising an ouler coating, sald outer
coating comprising the compasition of cleim 4

30. A pharmacautical dosage form comprising a core, & subcoating substantially covering aaid
cora, end an outer coating substantially covering asid subcoating, wherein ths outsr costing e
comprised of the composition of claim 4.

31. A simulated capsule-ike medicament comprising:
2. a core having a first and a sacond end,
b. a first coating layer having a first color provided on sald firat end of sald com;
c. a second coating layer having a sacond colar on aaid second and of sald core, sald first
color Is different than said second color;
whareln at least one of sald first coating layer and second coating layer s comprised of a coating
layer compoasition comprissd of the compoaition of ciaim 4.

32. The composition of claim 2, whersin the plasticizors are seleciad from the group conelsiing of
polysthylena glycol, glycerin, sorbitol, triethyl citrate, ribuyi citrate, dibuiyt sebecate, vegetables olis,
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.wm propylene glycol, mono acetats of giycerol, dlacetats of glycerol, triacaiate of glycarol,

netural gums, and mbdures thereof.

33. The composition of claim 2 wherein the plasticizer Is glycerin.

34. The composition of daim 2 wherein the gelling starch ls hydroxypropyl distarch phosphata.

35. The compasition of clalm 2 wherein the galling starch Is an ackd ydrolyzed starch.
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REIVINDICACIONES
Una composicién soluble en agua para cubrr por inmersién un
substrato formada por:
a) hidroxipropilmetil celulosa; y
b) un espesador selaccionado 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 recubrimiento por inmersion a un substrato.

La composiciéon de la reivindicacion 1, en donde la composicién esta

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

a) desde aproximadamente 95 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 entre el grupo formado

por goma de xantano, carrageno, y sus mezclas.

La composicién de la reivindicacién 1, en donde la composicién esta
formada por, con base en el peso total seco de la composicion,
a) desde aproximadamente 95 por ciento hasta alrededor de 89,5

por ciento de hidroxipropilmetil celulosa; y
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b) desde aproximadamente 0,5 por ciento hasta alrededor de 5 por

ciento de goma de xantano.

La composicién de la reivindicacién 2, que compreqde adicionalmente,
con base en el peso seco fotal dela composicion, hasta

aproximadamente 40 por ciento de plastificantes.

La composicién de ia reivindicacion 4 en donde los plastificantes se
seleccionan entre el grupo formado por polietilénglicol, glicerina,
sorbitol, citrato de trietilo, citrato de tributilo, cebacato de dibutilo,
aceites vegetales, agentes activos de superficie, propilénglicol,
monoacetato de glicerol, diacetato de glicerol, triacetato de glicerol,

gomas naturales, y sus mezclas.

La composicién de la reivindicacién 4, en donde los plastificantes se
seleccionan entre el grupo formado por glicerina, polietilénglicol,

propiléngiicol, aceite de castor, y sus mezcias.

La composicién de la reivindicacién 2 que comprende adicionalmente,
con base en el peso seco total de la composicion, hasta

aproximadamente 14 por ciento de un agente colorante.

14
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10.

1.

12.

La composicién de la reivindicacién 7, en donde el agente colorante se
selecciona entre el grupo formado por azo colorantes, colorantes de
quinoftalona, colorantes de trifeniimetano, colorantes de ?(antano.
colorantes de indigoide, éxidos de hierro, hidrdxidos de hiefro, didxido

de titanio, colorantes naturales, y sus mezclas.

Una forma de dosificacién para suministrar un agente activo,
comprendiendo la forma un recubrimiento exterior, comprendiendo

dicho recubrimiento exterior la composicién de la reivindicacion 2.

Una forma de dosificacibn farmacéutica que comprende un

recubrimiento exterior de la composicién de la reivindicacion 2.

Una forma de dosificacion farmacéutica que comprende un nticleo, un
subrecubrimiento que cubre sustancialmente dicho nicleo, y un
recubrimiento exterior que cubre sustanciaimente dicho
subrecubrimiento, en donde el recubrimiento exterior estd formado por

la composicion de la reivindicacion 2.

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

subrecubrimiento comprende materiales seleccionados entre el grupo

|SS
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13.

14.

15.

formado por éteres de celulosa, plastificantes, policarbohidratos,

pigmentos, opacificantes, y sus mezclas.

La forma de dosificacién recubierta de la reivindicacién 11 en donde el
subrecubrimiento comprende materiales seleccionados entre el grupo
formado por hidroxipropilmetil celulosa, aceite de castor, polietilén

glicol, polisorbato 80, maltodextrina, y sus mezclas.

La foma de dosificacion de la reivindicacién 11 en donde el
subrecubrimiento esta formado por, con base en el peso seco total del
subrecubrimiento,

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 hidroxipropilmetil 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 dosificacibn de la reivindicacibn 11, en donde el
subrecubrimiento estd formado por, con base en el peso seco total del

subrecubrimiento,

\se
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16.

17.

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 aceite de castor.

La forma de dosificacibn de la reivindicacion 15, en donde la

hidroxipropilmetil celulosa tiene una viscosidad de aproximadamente

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

de hidroxipropilmetil celulosa.

La forma de dosificacion de la reivindicacién 11 en donde el

subrecurbrifniento 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 hidroxipropilmetil celulosa;

desde aproximadaﬁente 45 por ciento hasta alrededor de 75
por ciento de maltodextrina;

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

1S+
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18.

19.

20.

21.

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

recubrimiento esta formado por, con base en el peso seco total de el_

substrato,

a) desde aproximadamente 25 por ciento haat_a alrededor del 40
por ciento de hidroxietilcelulosa;

b) desde aproximadamente 50 por ciento hasta alrededor de 70
por ciento de maltodextrina;

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 reivindicacién 2.

La forma de dosificacién recubierta de la reivindicacién 11, que
comprende adicionalmente una cantidad efectiva de un ingrediente
farmacéutico activo, en donde dicha forma de dosificacién satisface los
requisitos de disolucion de la USP para formas de desprendimiento
inmediato de dicho ingrediente farmacéutico activo.

Una dispersién acuosa de la composicién de la reivindicacion 2, para

la manufactura de tabletas recubiertas por inmersién.

|>¥
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22.

23.

24,

25,

26.

La dispersion acuosa de la reivindicacion 21 formada por, sobre la

base peso total de la dispersién acuosa, .

a) desde aproximadamente 10 por ciento hasta alrededor de 14
por ciento de hidroxipropilmetil celulosa; y _

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

por ciento de goma de xantano.

La composicion de la reivindicacién 1, la cual es sustanciaimente libre

de gelatina.

El uso de la dispersidbn acuosa de la reivindicacion 21 para la

fabricacién de tabletas recubiertas por inmersién.

Una forma de dosificacién farmacéutica que comprende un nicleo y
un recubrimiento, cubriendo sustanciaimente dicho recubrimiento
dicho nacleo y teniendo un lustre superficial aproximadamente de 150;
en donde dicho recubrimiento comprende la composicion de la

reivindicacion 1.

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

por simeticona, polisorbato 80, y sus mezclas.

\>H
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27.

28.

Un medicamento simulado en forma de a capsula, que comprende:

a. un nicleo que tiene un primero y un segundo extremo,

b. una primera capa de recubrimiento que tiene un primer color

provisto sobre dicho primer extremo de didm_nﬂcleo;

C. una segunda capa de recubrimiento que tiene un segundo color
sobra dicho segundo extremo de dicho nlcleo, dicho primer
color es diferente a dicho segundo color;

en donde por lo menos una de dichas primera capa de recubrimiento y

segunda capa de recubrimiento comprende la composicién de la

reivindicacion 1.

El medicamento de la reivindicacion 27 en donde al menos una de
dicha primera capa de recubrimiento y dicha segunda capa de
recubrimiento estd formada por una composicién de recubrimiento,
estando formada dicha composicién de recubrimiento por, con base en
el peso seco total de la composicién de recubrimiento,
a) desde aproximadamente 95 por ciento hasta menos de
aproximadamente 100 por ciento de hidroxipropilmetilcelulosa; y
b) desde aproximadamente 0,5 por ciento hasta alrededor de 5 por

ciento de goma de xantano.

("o
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29.

30.

31.

32,

El medicamento de Ila reivindicacion 28 que comprende
adicionalmente una capa de subrecubrimiento que cubre_
sustanciaimente dicho nicleo de tableta, provista dicha capa de
subrecubrimiento entre dicho nicleo de tableta y Qicha primera capa

de recubrimiento y dicha segunda capa de recubrimiento.

El medicamento de la reivindicacién 28, en donde el subrecubrimiento
comprende materiales seleccionados entre el grupo formado por
éteres de celulosa, plastificantes, policarbohidratos, pigmentos,

opacificantes y sus mezclas.

Una composicion soluble en agua para recubrir por inmersién un
substrato formado por:

a) hidroxipropilmetil celulosa; y

b) aceite de castor,

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

substrato.

Una forma de dosificacion farmacéutica que comprende un nicleo y

un recubrimiento, cubriendo sustanciaimente dicho recubrimiento

(4
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33.

35.

36.

dicho nicleo; en donde dicho recubrimiento comprende la composicién

de la reivindicacién 31.

El uso de la composicion de la reivindicacién 31, para la manufactura

de tabletas recubiertas por inmersion.

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

a) hidroxipropilmetil celulosa; y

b) maltodextrina,

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

150 al aplicarse mediante recubrimiento por inmersiéon a un substrato.

La composicion de Ila reivindicacion 34, que comprende

adicionalmente polietilénglicol.

Una forma de dosificacion farmacéutica que comprende un niicleo y
un recubrimiento, cubriendo sustanciaimente dicho recubrimiento
dicho nucleo; en donde dicho recubrimiento comprende la composicién

de la reivindicacién 34.
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37.

38.

39.

40.

El uso de la composicion de la reivindicacién 34 para la fabricaciéon de

tabletas recubiertas por inmersion.

La composicion soluble en agua de la reivindicac_ibn 1, en donde la

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

composicién:

a) mas de aproximadamente 85 por ciento y menos de
aproximadamente 99,5 por ciento de hidroxipropilmetil celulosa;
y

b) mas de aproximadamente 0,5 por ciento y menos de
aproximadamente 5 por ciento de camdgeno, en donde ia
composicion posee un lustre superficial por lo menos de 150 al

aplicarse mediante recubrimiento por inmersién a un substrato.

Una forma de dosificacion farmacéutica que comprende un ntcleo y
un recubrimiento, cubriendo dicho recubrimiento sustanciaimente
dicho nicleo; en donde dicho recubrimiento comprende la composicién

de la reivindicacidn 38.

El uso de la composicion de la reivindicacién 38 para la fabricaciéon de

tabletas recubiertas por inmersién.

S
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DIP COATIN COMPOSITIONS CONTAINING CELLULOSE ETHERS
CROSS-REFERENCE TO RELATED APPLICATION

This Application claims the benafit of United States Application Number 80/281,127 fied
on 15 May 2001 and Uniliad States Application Number 60/325,726 fled 28 Septambaer 2001,
which are both Incorporated by reference in their entireties herein.

FIELD OF THE INVENTION
This invention relates to novel, water solubils, gelatin-fres compoaitions for dip costing
subsirates, such as tableta and capsules, and methode for producing such dosage forms. This
Invention further relates to a mathad for increasing the weaight gain of a water acluble, gelatin-free,
fim forming coating on a dip-coated tablet or caplet.

BACKGROUND OF THE INVENTION

During most of this century, herd gelatin capsules were a popular dosage form for
prescription and over-the-counter (OTC) drugs. The abfiity to combine capsule halves having
mmmmmmmmm-unlquemnofdllﬂnguhhhn_m
pharmaceautical products. Many patients prefacred capsules over tablets, perceiving themn as being
easler to awallow. This consumer preference prompted pharmeceutical manufacturers to market
certain products in capsule form even when they were also avallable in tablet form.

Generelly, smpty hard gelatin capsules are manufachned using automated equipment.
Thia equipment empioys rows of stainiess steel pina, mounied on bare or piates, which are dipped
into a geletin solution maintained at & unfform temperature and fluidity. The pine are then
withdrewn from the galatin solution, rotated, and then tnearted into drying kiins through which a
strong blast of filtered air with controllad humidity Is forced. A crude capsule half is thus formed
over sach pin during drying. Each capsule haif Is then siripped, trimemed to uniform length, fllled
and joined to an gppropriats mating hatf.

An sitemative 1o capsule products are caplets, which are solld, oblong tebiets that are
often coated with various polymers such as celiulose ethers o improve their assthetics, stablilty,
end swaliowability. Typically, such palymears are appliad to the tablels alther from solution In
organic solvents, or from agquecus dispersion via spraying. Howsver, such spray-coaind tablets
lack the shiny surface and elegance of the hard gelstin capeutes. Additionally, k is not
commaercially feasible to spray-cost a tebiet with a different color coating on sach and.

Anocther altamative o capsule producis are “gelcaps.” which are siegant, shiny, consumar-
prefarmed dosage forma that ars prepared by dipping each haif of an elongated tabiet In two

" different colors of gelatin solution. See United Statas Patent Noa.: 4,620,524; 5,538,125;

5,885,680; 5,770,225; 5,198,227: and 5,200,233, which are all incorporated by reference harein.
A simier doaage form, commercially avaliable as a “geltab,” s prepared by dipping sach haif of a
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round, convex tablet Into differant colors of geleiin solution, as described in Unied Staiss Patent
Nos. 5,228,916, US5,436,028 and 155,679,408, which are all Incorporated by reference herein.
As ussd hareln, such “geicaps” and “geliabs” shall be included within the broader term, "tablels.”

However, the use of geletin as a pharmacsutical coating material presents certsin
disadvantages and Iimitations, Including the potential for decreased dissolution rate after exisnded
storege due to cross-inking of the gelatin, potantial for microblal contamination of the gelatin
solution during processing, and long procesaing imee due to extensive drying quirements.
Further, the energy-related costs associated with gelatin coatings tend to be high since the gelatin
maberial Is typically applied to the subsirates at an elevated temperature of at least about 40°C In
order to maintain fiukiity of the gelatin, while the subsirates are maintained at about 50°C in order
10 minimize microblad growih.

Various athempta have been mada to produce gelatin-free hard shell capeuies. For
example, WO 00/18835 discioses the combination of starch sthers or oxidized starch and
hydrocollolds for use In praparing hard capsuia shells via conventional dip moiding processing.

. See glao U.S. Pat. No. 4,001211 (capsules prepared via pin dip coaling with thermogelied

methylceliuicss ether compositions ). However, due to potential tampering concems, hard gelatin
capsules are no longer a preferrad dallvery sywiem for consumer {(over-the-counter)
pharmaceiticals, distary supplaments, or other euch products. Additionally, the properfies of an
ideal composition into which steal pina ere to be dipped then dried to form hard capsule shells
thereon are not necessarlly the same as thoas for dipping tablets to form a coating thereon. For
example, relevant physicsl properties such aa viscoslty, weight-gain, fiim thickness, tenalle
strength, slasticlty, and moisture content will differ between compositions for hard capsule
formation and for coating tablets. See a.g., U.S. Pat No. 1,787,777 (Optimal tamparatures of the
subsirate and coating solution, residence imes In the solution, and drying condiions differ.)

One disadvantags assoclatad with dipping tablets or capaules into a nor-galatin coating
sysiem Ia that the resulting coatinga ofien lack adequate tensie strength, plasticity, hardness, and
thickness. Moreover, the indusion of plasticizars info such non-galatin coating systams oftan
resuits in tablets having soft, tacky coatings without a hardness sufficlent to maintain thelr shape or
smoothness during handling. In addition, mary pon-gelatin composttions do not adhers to the
tablet substrate In an amount sufficlent to uniformly cover the tablet sfter a singla dipping. Further,
many non-galatin compositions lack the sufficlent rheclogical properties necessary to maintain
uniform color diapersion throughout the dipping and drying process. Aithcugh attempts have been
made to improve the rheological properties of these composiions by, for axample, increaaing thelr
solkis content in arder to increass viacosity. However, such compasitions ofian disadventageously
resulied in undesirable coating assthetics such as surface roughness, decreasad gloss, and non-
uniform coating thickness.

It is deslrable to find a di» coating material, which not only produces & simiiar elegant,
shiny, high gioss, consumer-preferred dosage form simiar o that of gelatin-coated forma, but
which Is shsent the Iimitations of gelstin, particularty thoss noted above.



E-EET'I'I? 8622T0TF

10

15

20

25

30

35

>

SUMMARY OF THE INVENTION

Tha presant invention provides for a fiim forming composition for dip coating & substrate
comprising, consisting of, and/or conglsting easentially of:

a) hydroxypropyimethyl celluloss; and -

b) a thickaner selectad from the group consisting of xanthan gum, carageanan, and
mbdures thereof,
whereln the compoaltion possasses a surface gioas of at laast 150 when epplied via dip costing o
a substrete.

Ancther embodiment of the present Invention Is directed to a water soluble compoaition for
dip-coating a substrats comprieing, comlsting of, and/or conuisting essentially of:

@} hydroxypropyimethyl cellulose; and

b) castor ofl,
wherein the composition poasessas a surface gioes of at least 150 when epplied via dip coating fo
a substrate.

Another ambodiment of the prasant invantion Is directad to a water scluhla composition for
dip-coating a substrate comprising, consisting of, andfor consisting sseantially of:

a) hydroxypropyimethyl cellulose; and

b) maliodextrin,
wherein the composition possesscs a surface gloss of at least 150 when applied via dip coating o
a subsirate.

We have found thet when a dosage form ls coatad with the compoettion of the present
invention, the result is an elegant, shiny, high gloss, consumer-preferred dosege form simfar to
that of a geistin-coated form, but which lacks the limitations sasocisted with gelatin, perticularly
thoss noted above. We have aleo found that when such a compoaiion Is used In dip coating and
spray costing oparstiona, i doss not Inhibit the dissolulion of the ective coated therewith. Further,
we have found that the color uniformity of dosage forms costed with such composifions s
improved upon the addition of a weight galn enhencer thereto.

DETALED DESCRIPTION OF THE INVENTION
As usad herein, "capsules” refer io hard shell compartmenis that enciose a dosable
ingredient. “Tabials,” as used herein, refer to compressed or moided solld dosage forms of any
shape or alze. “Capleis,” as usad harain, refer io salki, oblong-shaped tablels. "Gaicaps® refer to
solid capisis having a glossy gelatinous coaling, and “geltabs” refer to solld tablets having flat
sides, convex oppoeing faces, and a glossy gelatinous coating. “Hardnass” as ussd hereln in
connection with films or coatings (ndicates the reatstance of the fim/coating to deformation upon
impact. “Water soluble,” as used herein in connection with non-polymeric materials, shall mean
from sparingly soluble to very soluble, |.., not more then 100 parts water required to dissolve 1
part of the non-polymeric, watar soluble soluta. See Ramington, “The Sclence and Practice of
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Phermecy,” pages 208 — 200 (2000). "Waitsr soluble,” as used herein in connaction with
polymeric meterials, shali mean that the polymer swefls In weter and can be dispersed at the
moleculer leval to form a homogenaous disperaion or colloidal "solution.” "Surface gloss™ as used
hereln, shall refer 1o amount of light reflectance as measured at a 60 degree incident angle using
tha method set forth in Exampie 7 herein.

Dimethicone Is a wall known pharmeacsutical material consisting of finear slaxane polymers
containing repeating units of the formula {<{CH,),SI0), stablizad with trimethylsioy and blocking units
of the formuia [{CHyLS8I0-]. Simethicone is the mixture of dimethicone and silicon dicdde. For the
purposes of this invention, the two meteriais may be usad interchangably.

The first embodiment of this invention Is directed to water soluble, substantially gelatin-
frea, fiim forming compositions for dip coating tebiets or manufacturing cepsules via a dip moiding
process. One compoasition comprises, conaists of, and/or conelsts essentially of & fim former such
as a caliulose ether, e.g., hydraxypropyimethyicelluloss; and e thickener, such as a hydrocollold,
8.g., xanthan gum or carragesnan. in another embodiment, the composition comprises, conslste
of. andfor conslets essentially of e fiim fonrmer such a8 a modified starch selected from way malze
starch, tapioca dexirin, end derivatives and mbcdures thereof; a thickener selectad from eucrose,
dextrose, frucicss, maltodexirin, polydexiross, and derivatives and mixtures thareof: and a
plantictzer, 6.g.. polyethylene giycol, propylens giycol, vegetable olls such aa castor oll, glycerin,
and mixtures thereof. In yet another embodiment, the composition comprises, consists of, and/or
conalsts essentlally of a fim former such as a celluiose ether, e.g., hydraxypropyimethyicelluiose;
and oplionally a plasticizar, such as vegetable olls, e.g., castor off; and may optionally be
substantally free of thickeners such as hydrocoliokds, e.g. xanthan gum. In yet enother
embodiment, the compoasition comprises, consiats of, and/or consints essentially of a fiim former
such as a calluloss sther, 6.g., hydroxypropyimethyicaliuioss; an exdender, such as
polycarbohydrates, .9. maltodexirin; and aptionally a plasticizer, such as giycols, e.g.,
polyetitylene glycol; and may optionally be substantiefly free of thickenars such as hydrocoliolds,
6.g. xanthen gum. As used hersin, “substantlally peistin-free” shall mean less than about 4
percant, .. lsss than about 0.5 percent, of geletin In the composition, and “substantially fres of
thickenersa" shall mean less than about 1 percent, ©.g. less than about 0.01 percent, of thicksners
In the composition.

Any fim former known In the art ls sulisble for use In fiim forming composltion of the
present invention. Examples of suftable film formera Include, but are not limitad to,
polyvinytaicohal (PVA), hydroxypropyl etarch, hydroxyethyl starch, pululan, mathylethyl sterch,
carbaxymethy starch, methyiceliulose, hydroxypropylcaliuiose (HPC), hydroxyethyimethyicsliulose
{HEMC), hydroxyprapyimethyicelluloss (HPMC), hydroxybutyimethylcaliuloaa (HBMC),
hydroxyethylethyicelluiose (HEEC), hydraxyethyhydraxypropyimethyl celluiose (HEMPMC), pre-
gelatinizad starches, and polymers and derivatives end mbdures thereof,

One sultable hydraxypropyimethyiceliuioss compound ls "HPMC 2810°, which a a
callulose ether having a degrea of subatitution of about 1.9 and a hydroxypropyl molar substftution
of 0.23, end containing, based upon the total welght of the compound, from about 20% to about
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30% methoxyl and from ebout 79 to about 12% hydroxyipropyl groups. HPMC 2810 s
commercially avallable from the Dow Chemical Compeny under the tradename, "Msthoce! E°
“Meathocel ES, “ which Is one grade of HPMC-2810 sultable for use in the present nvention, hae a
viscosity of about 4 io 8 cps (4 to 8 millipascal-seconds) at 20 *C In a 2% aqueous solution as
determined by a Ubbelohde viscometer. Similarly, "Methocel E8 ," which Is another grade of
HPMC-2810 sultable for use in the prasant inveriion, has 8 viscosity of about 5to 7 cpa (510 7
milipascal-seconds) at 20 °C in a 2% aqueous solution as determined by & Ubbelchde viscomater.
“Methocel E15,” which ls encther grade of HFMC-2910 sultable for usa in the presant Invention,
has a viscosity of about 16000 cps (15 miGipascal-ssconds) at 20 *C in @ 2% equeocus solution as
determined by a Ubbelohde viscometer. As used herein, “degree of substitution™ shall mean the
average number of substfuent groupe attached to a anhydrogiucosa ring, and “hydraxypropyl
molar substitution® shall mean the number of moleg of hydroxypropyl par mole anhydroghucese.

Az used hereln, “modifiad stwrches” include stasches that have been modiied by
crosslinking, chemically modified for improved steblity, or physicaly modified for Improved
solubliity propertiss. As used hereln, “pre-gaiatintzed starches” or “instenttyad starches® refers to
modified starchaes that have been pre-wetied, then dried to enhance thekr cold-water solubfity.
Suitable modified starches are commercially avallable from several suppllers such as, for exemple,
AE. Staley Manufacuring Company, and National Starch & Chemical Campany. One suitable
modified starch Includes the pre-geiatinized waxy malze derivative starchas that sre commerdially
avaiable from National Starch & Chemical Company under the tradenames, "Purfty Gum™ and
“FimSef", and derivatives, copolymers, and mbdures theraof. Such wexy malze starches typically
cantein, besed upon the tolel weight of the atarch, from sbout O percent to about 18 percent of
emylose and from about 100 percent to about 88 percent of amylopeciin.

Sultable tapioca daxirins include thoss avallable from National Starch & Chemical
Company undar the tradename, "Crystal Gum” or "K-4484," and derivatives thereof such as
modified food starch darived from tapioca, which Is svefiable from National Starch and Chemical
under the tradenama, “Purity Gum 40," and copolymers and mixtures theraof.

Any thickener known In the ert is sultable for use in the film forming compasition of the
pressnt invention. Examples of such thicksners Include but are not limited to hydrocolloids such
ga aiginaies, egar, guar gum, locust bean, carragasnan, tara, gum arabic, tragacanth, pectin,
xanthan, gellen, malindedrin, gelactomannan, pusstuten, iaminarin, sclerogiucan, gum arabic,
#wlin, pectin, whelan, rhamaan, zoogian, methylan, chitin, cyclodedrin, chitosan, and derivatives
and mixtures therecf. Additional sultable thickeners includs sucrose, daxiroses, fruciose,
maltodexdrin, polydexirose, and the ke, and derivatives and combinations thereof.

Suitable xanthan gums include those evaliable from C.P. Kelco Company under the
tradename, "Kaltroi 1000, “Xantrol 180,” or “KB8310."

Any plasticlzer known In the pharmaceutical art is sultable for usa In the presant Irverition,
and may Include, but not be limitad to polysthylane glycol; glycerin; sorbitol; riethyl clirate; iribuyl
cliraie; dibutyl sebacats; vegetabie olls such sa casior oll; surfactents such as polysorhates,
sodlum lauryl sulfates, and dioctyl-sodium sulfosuccinetas; propylene glycal: mono acataie of
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glycerol; diacetate of glycarot; triacetats of glycerol; natural gums and mbdures thereof. Iin
solutions containing a cellulose sthar fim farmer, an optional plasticizer may be present in an
amount, based upon the tolal weight of the solution, fram about 0 percent to about 40 percent.

In one embodiment, the fim forming composition for dip coating substrates may be
substantially free of gelatin, |.e., 6.g. contains less than ebout 1%, or less than about 0.01% of
pelatin.

in another ambodiment, ths film forming compoailtion for dip coating subsirates may ba
substantislly free of bovine derived materials, Le., ©.g. contains less than about 1%, or less than
about 0.01% of bovine derived materials.

in embodimentis wherein a cellulose ether fim former Is usad In tha composition, the fim
forming composition for dip costing substratas mey be substantially fres of hydrocalioids, L.e., a.g-
containa leas than about 1%, or less than ebout 0.01% of hydrocoliolds.

in yat another embodiment, the fim forming compoaiion for dip costing substrates may be
substantially fres of plastickers, 1.e., 6.g. contains lesa than about 1%, or leas than ebout 0.01% of
plasticizere.

In one embodiment, the fim forming composition for dip costing substrates comalne,
basad upon the tial dry solids weight of tha camposition, from about 95 parcent io iass than
ebout 100 percent , o.g. from about 95 parcent to about 86.5 parcent, of a fim fomersuchas a
callulose ether, e.g., hydraxypropyimetiyicelluiose; and from sbout 0.6 parcent to about 5 percent
of a thickener such as a hydrocolioid, e.g., xanthan gum.

in ancther embodimant, the film forming composition for dip coeting substrates contains,
basad upon the total dry soiids weight of the composition, from about 40 percent to about 80
percent, a.g. from about 50 percent to about 55 percant, of 8 modifiad starch, 8.g. 8 waxy matze
starch, a tapioca dexdrin, ant/or mbdures and derivatives thereof: from about 15 parcent to about
30 percant, a.g., from abhout 20 percent to about 25 parcent of a plasticteer, e.g., glycerin,
polysthylene glycol, propylens giycol, castor oll, and mixiures thereof; and from about 5 percent to
about 25 percent, e.g., frorn ebout 10 percent & about 20 percent, of a thickener, e.g., sucross,
daxtross, fructose, maltodexdrin, polydexross, and mbdures thereof.

in yet ancther ambodiment, the fitm forming composition for dip coating subsirates
contzins, based upon the total dry soiide weight of the composition, from about 95 parcent to about
100 parcent, o.g. from about 67 percent to about 100 parcent, of a flm former such as a cellulose
ethar, a.g., hydraxypropyimathyiceliuioss.

In yst another embodiment, the fim forming compaoeition for dip coating substrates
conteins, based upon the total dry sollds welght of the composttion, from about 85 percent to about
100 percent, 8.g. from about 67 parcent to about 100 percant, of a flim former such as a cellulose
ether, e.g., hydroxypropyimethyiceliuioss, and Is substantiaily fres of hydrocollolds, L.e., 6.g.
contsins less than about 1%, or less than about 0.01% of hydrocolloks.

In yet anather ambodiment, the fim forming composition for dip coating substrates
contains, based upon the total dry solids weight of the compaasition, from about 95 percent to about
100 percent, 8.g- from about 87 percent to about 100 percent, of & Mm former such as & celiulosa
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ether, e.g., hydroxypropyimsihyicellulose; and from about 0.1 percent to about 1.0 parcent, e.g.
from about 0.25 percant to about 0.5 percent of a plasticizer such es vegetable ofis, e.g. Castor
O,

in yst another smbodiment, the film forming compoasition for dip coating substrates
contains, based upon the total dry sofids weight of the composttion, from about & percent to about
99 parcent, e.g. from shout 50 percent o about 80 percent, or from about 80 percent to about 80
parcent of a film former auch as a celuiosa sther, e.g., hydraxypropyimethylceBuloas; from about 1
percent to abaut 80 percent, e.g. from about 5 percent to ebout 50 percent or from about 5 parcent
to about 40 percent of en extender, such es polycarbolvydrates, e.g. maltodexirin; and from about
0.1 percant to about 20 percent, e.g. from about 2.5 percent b about 15 percent of a plasticizer
such as glycols, 6.g. polysthylens giycol. Examples of sultable dry compositions are disclosad In,
for example, United States Patent Nos. 5,470,581 and 8,163,808, which are incarporeted by
rafarenca herein.

These fim forming compesttions are typically in the form of a disperalon for ease of dip
coating substrates therein. Such dispersions contein a solvent in an amount, based upon the toial
weight of the dispersion, from about 30 parcent to about 97 percent, for example, from about 80
percent to about 82 parcent or from about 40 percent to about 75 percent. Examples of suliable
solvents include, but are not imited to water; aicohois such as methanol, ethanol, and isopropancl;
organic solvents such as methylene chiorkie, acetons, and the Hike; and mixtures thereof. In one
embodimant, the solvent Is water. The resutting fim forming dispersion typically possessss a
sofids level of, based upon the total weight of the fim forming dispersion, from about 3 parcent to
about 70 pescent, for axample, from about 8 percent o about 20 parcent or from about 26 percent
fo about 80 percent.

In one embodiment, the fiim forming composition for dip coating subsirates contains,
basad upon the fotal wet weight of the dipping dlapersion composttion, from sbout § percent io
about 20 parcent, e.g. fram about 8 percent to sbout 15 percent or from about 10 parcent to
about 14 percent, of a fim former such as hydraxypropyknethyicellulosa and from about 0.05
percent to about 0.2 percent, e.g. from about 0.08 percent to about 0.18 percent or from ebout 0.1
percent to about 0.14 percant. of a thickenar such an xanthan gum.

in snathar ambodiment, the flim forming compaaltion for dip coating substrates containe,
basad upon the total wat weight of the dipping dispersion compoaition, from about 20 percent to
about 35 percent, a.g. from about 26 percent to about 30 percent, of a fim former such as waxy
maize starch, taploca dexirin, and/or derivatives and mbdures thereof; from about 5 percent to
about 20 percent, e.g.. from ebout 10 parcent to about 15 percent of & piastictzer such as glycerin,
polyethylene glycol, propylene glycol, castor ofl, and mbdures thereof; and from sbout 5 parcent to
sbout 15 parcent of a thickener selected from sucrosa, fructose, dexirose, maltodexdrin,
polydextrose, and mixtures thereof.

in yot another embodimant, the fiim forming composition for dip coating subsirates
conteins, based upon the total wet weight of the dipping dispersion composition, from about §
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percant to shout 25 percent, a.9. from about 8 percent to about 20 parcent or from about 10 to
abaut 16 percent, of a fim formaer such as a callulose ether, o.g., hydraxypropyimethyiceliulose.

In yet ancther embodiment, the film forming compoasition for dip coating subsirates
contains, based upon tha iotal wat weight of the dipping dispersion composition, from about 5
percent to about 25 parcent, .g. from about 8 percent to about 20 parcant or from about 10 to
about 16 percent, of 2 film former such as a cellulose ether, 0.g., hydroxypropyimethyicellulose,
and s substantially free of hydrocolioids, |.e., e.g. contains less than about 1%, or leas than about
0.01% of hydrocalioids.

In yot ancothar embodiment, the flim forming composition for dip coating substrates
contains, based upon the total wet weight of the dipping disparsion composition, from about 5
parcent to ebout 26 percent, e.g. from about 8 percent to about 20 percent or from about 10 to
about 16 percant, of a fllm former such as a collulose ether, ¢.g., hydroxypropyimethylcaliulosa;
and from about 0.001 percent to about 0.1 percent, e.g. from about 0.01 percent to about 0.00
parcant of & plasticizer such as vepateble olls, e.g. castor oil.

in yet ancther embodiment, the fim forming composition for dip coating substrates
conteing, based upon the total wet weight of the dipping dispersion composition, from about 1
parcert to sbout 21 parcent, e.g. from about 10 parcent to about 18 parcent or from about 18
parcant to about 19 percent, of a flm former such as a celluioss sther, ¢.g.,
hydroxypropyimethyiceliulose; from about 0.1 parcent to about 17 percent, e.g. from about 4
percent to about 11 percent or from about 1 pescent fo about 8 percent of an extender, such as
polycarbohydratas, o.g. maliadextrin; and from about 0.02 percant to ebout 4 percent, e.g. from
about 0.5 percent to about 3 parcent of a plasticizar such as glycols, e.g. polyethylene glycol.

Optionatly, the composttion for dipping may further comprise other ingredients such as,
based upon the total weight of the dipping solution, from about 0 percent to about 2 percent
presarvatives such es methyiparaben and propyiparaben, from about 0 percent to about 14
percant opacifying agents such as titanium dioxide, and/or from about 0 percent to about 14
percent colorants. S8ea Remington's Practice of Phermecy, Martin & Cook, 17* ed., pp. 1625 — 30,
which [s herein incomporated by reference.

Any coloring agent suitable for use In pharmacsutical applications mey ba used in the
present invention and may include, but not be limited to azo dyss, quinopthalons dyea,
triphenyimethane dyes, xanthena dyes, indigald dyes, ron axides, ron hydroddes, ttanium
dioxide, natural dyes, and mixiures thereof. More specifically, sultabls colorants Include, but are
not Iimited to patent biue V, ackd brililant green BS, red 2G, azorubine, ponceau 4R, amaranth,
D&C red 33, D+C red 22, D+C red 28, D+C red 28, D+C yeliow 10, FD+C yellow 6, FD+C yellow
8, FD+C red 3, FD+C red 40, FD+C biue 1, FD+C biue 2, FD+C green 3, brilllant biack BN, carbon
black, fron axide black, iron cxdde red, Iron axide yellow, titenium dinxdke, riboflavin, carolenes,

antyhocyanines, turmaric, cochineal exiract, clorophyllin, canthaxanthin, caramet, betanin, and
mixiures thereof,
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in one ambadiment, each end of the tablet or capsule may be costed with dip costings of
different colors to provide a distinctive appearance for specialty products. Ses Uniied States
Patent No, 4,820,524, which Is incorporated by reference hersin.

in one ambodimant, the pharmacautical dosage form ls comprisad of a) a cora containing
an active Ingradient; b) an optional first coating layer comprised of a subcoeting that substantially
covers the core; and c) a second coating layer on the suriace of the first coating layer, the second
coating layer comprised of the dip coating composition of the present Invention. As used herein,
“substantially covers” shall mean st least about 95 percent of the susface area of the core le
covered by the subcoating.

in an allemats embodiment, a first active Ingrediant may be contained In the first coating
layer, and the core mey contein a second active ingredlent and/or an additional amount of the first
active ingredient. In yet another embodiment, the active ingredient may be contained in the first
coating layer, and the core may be substantially free, l.e., less than aebout 1 parcent, a.g. less than
about 0.1 percent, of active ingredient.

The use of aubcoatings s well known in the art and dieclosed In, for exsmple, United
States Patent Nos. 3,165,626, which is incorporatad by reference herein. Anry composition
sultable for fim-coating a tablet may be used 83 a subcoating eccording to the present invention.
Examples of suitable subcoatings are disciosed in United Siates Patent Nos. 4,683,268,
4,543,370, 4,643,884, 4,828,841, 4,725,441, 4,802,924, 5,830,871, and 8,274,182, which are all
incorporated by reference herein. Additionel sultable subcoatings Include one or more of the
following ingredients: celluloss ethers such as hydroxypropyimethyicellulose,
hydroxypropyicallutoss, and hydroyethyicefiuloss; palycarbohydrates suich as xanthan gum,
slarch, and maitodextrin; plasticlzers Inciuding for axample, glyeerin, polyethylena glycol,
propylens glycol, dibutyl ssbecats, triethyl ciirate, vagetabie olls such as castor oll, surfactants
such as polysorbale-80, sodium lawryl sulfate and dioctyl-sodium sulfosuccinats;
polycarbohydrates, pigments, end opacifiers.

In one eambodiment, the subcoating may be comprised of, besad upon the total weight of
'the subcoeting, from aboist 2 percent to about 8 percent, e.g. fram about 4 percant to about 6
percant of a water-aoluble cellulose ather and from about 0.1 percent to ebout 1 percent, castor of,
88 disciosed in detall In United States Patent No. 5,858, 589, which s Incorporated by reference
herein. In another ambodiment, the subcoating may be comprised of, basad upon the total weight
of the subcoating, from about 20 percent to ebout 50 percent, 8.g., from about 26 percent to about
40 percent of HPMC; from about 45 percent to about 75 percent, 8.g., from about 50 percent to
about 70 parcent of maliodendrin; and from about 1 percent to about 10 percent, e.g., from about 5
percent io about 10 percant of PEG 400.

The dried subcoating typically is present in an amount, based upon the dry welight of the
core, from sbout 0 percent to about 5 parcent. The dried dip coating kayer typically is presant in
an amount, based upon the dry weight of the core and the optional subcoating, from ebout 1.5
parcent to sbout 10 percent.
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The avarege thicknsss of the dried dip coating layer typically Is from about 40 to about 400
mikcrons. Howaver, one akliled In the art would readity appreciaie without undus sxpsrimentation
that the dip coating thickness may be varied in order to provide a smoothar, sasier to swallow,
dosage form or to achleve a desired dissolution profile. Moreover, the thickness of dipped fim
coalings may vary al different iocations on the substrate depending upon ks shape. For example,
the thicikness of the coating st en edge or comer of a substreds may bs as much as 50 percent to
70 parcent lass than the thickness of the coating et the center of a major face of the substrate.
This difference can bs minimized by, for example, use of a thicker subcoating, or uss of dipping
compositions that result In higher weight geins on the substrats.

in embodiments wherein a thicker dip costing Is desired, we have found that an effective
amaunt of a weight gain enhancer selected from the group conasisting of simethicone, polysorbate
80 and mixtures thereof, may be added {0 a film forming composition comprised, consisting of,
and/or consleting essantially of a fim fonmer and an optional thickener such a8 a hydrocolioid. The
welght gain enhencer Is used in an amount sufficient to increase the weight gain of the coating
solution, e.g. by at laast about 10 percent, by et least about 20%, or by at least about 30 % on a
subsirate when dried. The percent waight gain Increasa is determined basad upon the diffarence
between the total welght of the coalad substrate with the coating compasition including the weight
gain enhancer, and the total weight of an coated equivalent substrate, which has been coated
under similar procassing conditiona with a coating composition that does not inchade an effective
amouni of weight gain enhancer.

in one embodimant, the fim former Is a celluloss ether such as HPMC, and the thickener
Is a hydrocoliold such as xanthen gum and the weight geln snhancer is simethicone.

A aultable film forming composition capable of achleving increasad weight gain of dip
coating on a substrate may contain, based upon the totel dry weight of the fim forming
campoaition, from about 40 percent to ebout 99.9 percant, e.g. from about 95 percent to about
§6.5 parcent, or from about 40 percent to about 60 percent of a fim former; fram about 0 percent
to about 60 parcant , .g. from about 0 percent to about 10 percent, or from about 0.5 percent to
about 5 percent, or from about 10 parcent to about 25 percent of a thickener; and from about 0.01
percent to about 0.25 parcent, e.g. from about 0.03 percent to about 0.15 percent of a weight gain
enhancer. When aesthetics of the final tablet are of particular concem, It s recommended to not
use greater then about 025 percent of a weight gain enhancer. As shown above, the amount of
thickener auitable for use in the compasition will vary depending upon, far example, the particuler
thickenaer selected and the desired properties of the coating. For example, when xanthan gum is
the thickener of choice, the amount of xanthan gum thickener may range, besed upon the total dry
weight of the fiim forming compoaition, from about 0.5 percent to about 5 percent.

The fiim forming compositions of the present Invention may be prepared by combining the
film former., the thickener, and any optional ngredients such as piasticizers, preservetivea,
colarants, opacifiers, the weight gain enhancer, or othar ingredients with the solventusing a high
shear mixer untl homogeneous under ambient cond'tions. In embodiments wherein a waxy matms
starch derivetive is used as a fim former, the mixiure may be haated to a tamperaiure of about 60
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*°C to about 80 "C for faster dispersion of the ingredients. Altemetively, the fiim former and
thickener may be preblended as dry powders, folowed by addition of the resulting powtder blend to
the watsr and optional weight gain anhancer with high spead mixing. In order to remove
substantisily all of the bubbles from the resulling mbdure, the pressure may then bs decreased to
about 6 mches Hg while raeducing the mixing speed in arder to avold creating a vortex therain.
Any othar additiona! optional ingredients may then be added thereto at constant mixing.

it has surprisingly bean found that substrates may ba dipped Into such solutions of tha
present invention using the same equipment end similar range of process condiions as used for
the production of dip moided, gelatin-coated tablets. For example, both teblets and hard capsules
may be coatad using the aqueous dispersions of the present invention via known gelatin-dipping
process parametars and equipment. Detalls of such equipment and processing conditions are
knawn In the art and are disclosed at, for example, United States Patent No. 4,820,624 , which s
incorporated by reference hersin. Advantagesously, becauss the costing solvtions of the present
invention are fluld at room temperature and are less susceptible o microblal growth than gelatin
compositions, tha dip coating process may ococur under amblent temperature end pressure
conditions.

The tablets dip coated with the composition of the present iInvention may contain one or
mare aclive agents. The tarm "aciive agent” is used herein In a broad sense and may encompass
any maeterial that can be carmied by or entrained In the syatem. For exampile, the aclive agent can
be a pharmecauticel, nutraceuticel, vitamin, distary supplsment, nutrient, herb, foodstuff, dyestufy,
hutritional, mineral, supplament, or favoring agent or the ke and combinations thereof.

The active agents useful harsin can be seieciad from classes from thosa in the following
therapeutic categories: ace-inhibliors; alkalo\ds; antacids; aneigesics; anabolic agents: anti-anginal
drugs; antl-allergy agents; antl-arthythmia agents; antiasthmatics; antibiotics; anticholesteroiemics;
anticonvulsants; anticoegulants; antidepressants; antidiarrhesl preparations; enti-emetics;
antihistamines; antihypertanalives; anti-infectives; anti-inflammatories; antlipid agents; antimenics;
ant-migraine agents; antinauseants; antipsychotice; antistroke agents; antithyroid preparations;
anabollc drugs; antiobesity agants; antiperasitics; antipsychotics; aniipyretics; antispasmodics;
antithrombeotica; entthamor agents; antihsssives; antivicer agents; enti-uricemic agents; amdolytic
agents; appetite stimulenis; eppetite suppressants; beta-blocking agents; bronchodiiators;
cardiovasculer agants; cerebral dilators; chelating agents; cholacystekinin antagoniats;
chemotherapeutic agenis; cognition activators; cantraceptives; coronery dilators; cough
suppressants; decongestants; deodorants; dermatological agents; diabetes ageris; diuretics;
amolients; enzymes; erythropoletic drugs; expectorants; fertiiity egents; fungicides;
gestrointestinel agents; growth regulators; hormone replacement agents; hyparglycemic agents;
hypoglycemic agents; lon-exchange resins; laxetives; migraine treatments; mineral supplemaents;
mucoiytics, narcotics; neuroleptics; neuramusculer drugs; non-steroidal enti-inflammetories
(NSAIDs); nutritional addttives; peripheral vasodiiators; polypeptides; prostagiandins;
paychotropics; renin inhibitors; respiratory stimulants; sedatives; steroids; stimulants;
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sympatholytics; thyrold preparations; trenquilizers; ulerine rulaxents; veginal preparations;
vasoconstriciors; vasodilators; vertigo agents; vitamins; wound healing agents; and others.
Active agents that mey be usad In the Invention include, but are not fimited to:
acelaminophen; acetic acld; acetyisalicylic acid, Including Its buffered forms: acrivastine; albuterol
and Is sulfate; alcohol; alkaline phosphatase: allanioln; aloe; aluminum acetate, carbonals,
chiorohydrate and hydraxide; alprozolam; emino acids: aminobsnzole acld; amoodelliin; ampicilling
amseacrine; amsalog; anethols; escorbic acid; espartame; astembois; etenoiol; azatidine and ite
maleats; bacliracin; balsam peru; BCNU (carmustine); beclomethasone diproprionate; benzocaine;
benzolc ecid; benzophenones; benzoyt peraxide; benzquinamide and Its hydrachioride;
bethanechol; blotin; bisacodyl; blsmuih subsalicylate; bomyl acetate; bromopheniramine and its
maleats; buspirone; caffeine; calamine; caicium carbonats, casinats and hydroxide; camphor;
captopril; cescara sagrada; castor off; cefacior; cefadroxd: cephalexin; centrizine and s
hydrochioride; cetirizine; cetyl alcohol; cstylpyridiniumn chioride; chelated minerats;
chioramphenicol; chlorcycitzine hydrochloride; chiorhexddine gluconate; chioroxylenot;
chioropentoatatin; chlorpheniramine and lis meleatss and tannates; chiorpromezine;
cholestyramine resin; choline bitertrate; chondrogenic stimulating protein; cimetidine; cinnemedrine
hydrochioride; climlopram; cliric acld; clarithromycin; clemastine and Ita fumarats; clonidine;
clorfibrate; cocoa butier; cod liver ofl; codelne end Its fumarets and phosphate; cortisone acetate;
ciproficxacin HC!; cyanocobalamin; cycitzine hydrochioride; cyproheptadine; danthron;
dexbromopheniramine maleate; dexiromethorphan and its hydrohalldes; dliazepam; dibucaine;
dichioraiphenazone; diciofen and Its alkall metal sales; dicicfenac sodium; digoxin;
dihydroergotamins and its hydrogenatas/mesylates; dittazem; dimethicone; dioxybenzone;
diphenhydramine and its citrate; diphenhydramine and It hydrochloride; divalproex and Iis alkall
metal salts; docusate caiclum, potassium, and sodium; doxycyciine hydmate; doxylamine succinate;
dronabinoi; sfaroxan; enaleprl; encoxacin; ergotamine and ks tarirate; erythromyein; estroplpatle;
athinyl estradiol; aphedrine; epinephrine bitarirete; erythropoletin; aucalyptol: famoiidine;
fenoprofen and its metal salte; ferrous fumaerate, giuconate and sulfets; fexofenadine; flucestine;
folic acid; fosphenytain; 8-flucrouracl (5-FU); fluaxetine; flurbiprofen; furcsemide; gabapentan;
gentamicin; gemflbrozil; gliplzide; glycarine; glyceryl stesrate; granisetron; griseofulvin; growth
hormone; guafanesin; hexyliresorcinol; hydrochiorothiazide; hydrocodons and Iis tertrates;
hydrocortisons and lis acetate; 8-hydroxyquinoline suifate; hydraxyzine and its pamoate and
hydrochioride salte; buprofen; indomethacin; inositol; Insulin; lodine; Ipacac; kron; Isosorbkie and
Its mono- and dinkrates; lscxicam; ketamine; kaolin; ketoprofen; lactic acid; lanolin; lectthin;
leuprolide acetais; Adocaine and its hydrochioride salt; iifinoprli; lotrbc loperamide, loratadine;
lovestatin; luteinizing hormare; LHRH (lutenizing hormane replacement harmone); magnesium
carbonate, hydroxide, salicyiate, and triskicate; meciizine; mefenamic acid; meciofenamic acid;
meciofenamats sodium; medroxyprogesterone acetats; methenamine mandelats; menthol;
meperidine hydrochiaride; metaprotarencl sulfate; methscopolarine and Its nitrates: methsergide
and its maleats; methyl nicotinate; methyl salicylate; methy! celluloss; methsuximide;
metociopramide and it halides/hydrates; metronidezole; metoprotol tartrate; miconazole nitrate:
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mineral ofl; minoxidi; morphine; naproxen end i alkall metal sodlum saits; nifedipine; neomycin
suifats; nlacin; nlacinemids; nicotine; nicotinemide; nimesulide; nitrogiycerine; nonoxynol-9;
norethindrone and Ks ecetate; nystatin; octoxynol; octoxynol-8; octyl dimethyl PABA; octyl
methaxycinnamats; omega-3 polyunsaturated fatty acids; omeprazole; ondansetron and its
hydrochioride; oxolinic acid; oxybenzone; extriphyline; para-aminobenzolc acid (PABA) padimate-
O; paramethedions; peniastatin; peppermint of; pentaarythritol tetranitrate; pentoberbital sodium;
parphenazine; phenelrine sulfate; phenindemine and Iis tertrate; pheniramine maleate;
phanobarbital; phenol; phenciphthalein; phenylephrine and lis tannaiee and hydrochiorides;
phenyipropanciamine; phenytoin; prmencl; piroxicam and Its saits; polymicin B sulfate; potassium
chioride and nitrate; prexapam; procainamide hydrochioride; procaterol; promethazine and ita
hydrochloride; propoxyphens and its hydrochioride and napsylate; pramirscetin; pramoxine and Rts
hydrochioride salt; prochicrperaxine and Ite maleate; propenolol and its hydrochloride;
promathazine and its hydrochicride; propanoiol; pseudoephedrine and Its suifates and
hydrochiorides; pyridoadne; pyrolamine end its hydrochlorides and tannates; quinaprl; quinidine
gluconats and sulfate; quinestral; ralitoline; ranitadine; rescreinol; riboflavin; salicylic ack!;
scopolamine; sesame off; shark liver off; simethicone; sodium bicarbonate, citrate, and fluoride;
sodlum monofluorophosphats; sucralfate; sulfenethaxaznie; sulfesslazine; stdfur; eumatripten and
its succinate; tacrine and Its hydrochioride; theophyliine; terfenadine; thisthyiperazine and s
maleste; imolol and its maleats; thioperidone; tramadol; trimetrexats; trlazolam; tretinoin;
tstracycline hydrochioride; toimetin; toinaftets; triciosan; trimethobenzamide and Its hydrochiloride;
tripelennamine and its ydrochioride; tripolidine hydrochlorids; undacylenic acid; vancomycin;
verapamii HCI; vidaribine phosphata; vitamins A, B, C, D, B,, By, By, By, E, and K; witch hazel;
xylometazoline hydrochtoride; zinc; zinc eulfate; zinc undecylenate. Active agents may furlher
include, but are nat fimited to food acids; ineciubie metal and minerai hydroxddes, carbonates,
oxddes, polycarbophils, and salts thereof: adsorbates of active drugs on a magnesium frisliicate
baese and on & ma'gnulum auminum slicate base, and mixtures thereof. Mixhures and
pharmaceautically accapiable saite of these and athar actives can be used.

in one ambodiment, the dosage forms coated with the dip coetings of the present
invention provided for iInmediate release of the active Ingredient, |.a. the dissolution of the dosage
form conformed to USP specifications for inmediete releese tablets conteining the particular active
ingredient employed. For axample, for acetaminophen tablats, USP 24 spacifies thet in pH 5.8
phosphate buffer, using USP epperatus 2 (paddies) at 30 rpm, et least 80% of the acetaminophen
conteined In the dosage form I released therefrom within 30 minutss after dosing, and for
Ibuprofen tablets, USP 24 specifies that in pH 7.2 phosphate buffer, using USP apparetus 2
{padties) at S0 rpm, ai least 80% of the buprofen contained In the dosage form Is released
therefrom within 60 minutes efter dosing. See USP 24, 2000 Version, 19 —20 and {1998).

We have unexpeciadly found thet the coatings formed by dipping substrates into the
compositions of the prasant invention possessed excallent propariies comparable o those
posseasad by gelatin coatings, e.g. crack resistance, hardness, thicknees, color uniformity,
smoothness, and gioss. Typically, the coatings of the present invention pcssessed a surface gloss
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of graster than about 150, e.g. greater than about 180 or greater than about 210 when measured
according to the mathod set forth in sxampie 7 herein,

In addition, tablets dip coated with the compositions of the present invention were
superior to tablets dip coated with conventional galatin-based coetings in several Important ways.
First, tablets dip coated with the compositions of the prasent invention advantageously retained
accaptable dissolution characteristics for the desired sheif-fife and storage period at elevated
temperature and humidity conditions. In particuier, thehe celluicss-sther bassd compositions
according to the presant invention warg also advaniagecualy more resistant to microbial growth,
which thereby enabled a longer shelif-iife or use-ife of the dipping solution as weil as a raduction In
manufacturing cost. Secand, the sugar-thickened dipping dispersions according to the present
invention beneficlally employed a lower water confent relative to that of gelatin-containing
dispersions, which thereby enabled a shorler drying cycle tima. Although the water content of the
other dipping disparsions of the present invention may have been higher than that typically found
in geletin-basad dipping scolutions, the cellilose-sther based compositions of the present invention
surprisingly required a shorter drying cycle time reistive to that for gelatin-containing compositions.
Third, the dried coatings comprised of the compositions of the prasent invention also surprisingly
and edivantagecualy conteined fawer air bubbles ralative tn the amount presant In dried, gelatin
based dipping compositions. Fouwth, unilke dip processing with gelatincontaining compositions,
substrates may optionally be dippad in the sojutions of the prasent invention at room temperature,
which ls economically more bensficial. Fifih, the dip coated compositions of the prasant invention
poasaessed a higher degree of glossiness relative to simier coatings appiled via spray coating
methods known In the art. The dip coated composltions of the present invention also posssssed a
similar degree of gioasiness relative to thet pcasessed by gelatin-containing dip or enrobing
coatings, which are cumenily viewed as the industry benchmark Tor high gloss cogtings. See, 8.g.,
United States Patant No. 6,274,162 (Typical gioss readings for stendard, commerclally avaltable
pel-dipped or gelatin enrobed teblats range from about 200 to 240 gloss units, gloss readings for
standard, commercialy avallable sugar-coated medicaments range from 177 to 200 gioss units,
end gioas readings for @ new, high-gloes coating system range from ebout 148 to about 243 gioss
units.).

We have further unexpectadly found thet the addition of an effectiva amount of weight galn
enhancer to a film forming composition comprised of film former and hydrocoliold not only
signiiicantly increased the resulting dry weight of the dip coating on a aubstiraia, but it alse
Improved the color unformRy of the coating.

The invention Hustretively disciosed harein sultably may be practiced in the absence of any
component, Ingredient, or step which Is nol spacifically disciosed herein. Saveral samples are set
forth below to further Rlusirets the nature of the invention and the manner of carrying it out However,
{he invention should not be considered as being imiiad to the detale thareof.

EXAMPLES
Bample 1.) Preparstion of Subcoating Dispsreions

14
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An aqueous dispersion containing the Ingredients sat forth in Table A was preparad by
combining all of the Ingredients in a beaker under amblent condtions.
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Table A: Aquecus Disparsion Subcoating Compoasltion

] lent Part*®
HPMC (2010, 5 mPs) from 20

Daw Chemical Company under the tradename,

*Methocel E-5

Castor ofl i

Water 2415
[ Total Coating Soktion 2825

% solids in coating solution 8%

* gxpressad in terms of part by weight unless otherwiss noted

Addtiionsl aqueous dispersions containing the ingradiernts in Table B wers simfierty
prepared:

Ingredient | Ex1A™ [Ex1B Ex1C Ex10 Ex1E
"HPMC 2810, 5 | 20 40 40 28 28
mPe
Castor ol 1 0 0 0 0
Water 2123 | 580.87 5686.87 568.87 506.67
maltodextrin | 0 53 53 67 67
"PEG 400 0 7 7 3 5
Hydroxy- 0 ) 0 0 0
sthyicefiulose”
Tobsl coating | 233.3 | 666.67 §066.57 866.67 666.67
solution
Wi% solidsin | 6% 16% 15 15 15
coeting
solution

* Avalable from Agqualon, under the tradename, "Natosol 2501
** all values expressad In terms of parts by waight unless otherwise noted

Additional agueous dispersions containing the ingredients in Table C wera simlarty prepared:

16
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Castoroli |0 0 0.13
HPMC {1810, | O 0 324
5mPas)

PEG 400 5 5 0
Hydraxy- 24 24 0
athyiceliulose*

Total coating | 606.67 | 666.67 122.9
solution

Wi%solidsin | 15% 15% 45%
coating

solution

* Available from Aqueion, urier the tradename, “"Natroeol 260L"
** all vaiues expreased In tarma of parts by weight unless otherwise noted

Examples 2.) Preparation of Subcouted Tabjets

Compressed tablots were prepared In eccordance with the procedure set forth In Example
1 of United States Patent No. 5,658,588 (588 Patent™), which was Incorporated by reference
herein.

The dispersion of Exampis 1 was then applied onto the compressad tablets via spraying in
accordance with the procadure set forth in the eoamples of the “580 Patent . As shown In Table D
below, the dried subcoalad tablats possessed sn average 2% o 4% weight gain ralative 1o the
waight of the subcoeting-free tablets.

This process waa repsated with additional compreased tablets, but with the substitution of
ench, respective subcosting dispersion produced in Exampls 1A to 1H for thet of Example 1. The
perceniage weight gain of the dried subcoated tablets ure ast forth below In Teble D:
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Exampis 3) Prepammtion of HPMC Cogtad Tablets
Agqueous HPMC dipping solutions contalning the ingredients sat forth in Table E were

prepered:

Table E: Composition of HPMC Dioping Solutions

Ingredient

Ex3A(p)

Ex3B (o)

Ex3C ja}

Ex3D (%)

Ex 3E O%)

P —————————

ExJF (8%

HPMC E5

10

11

14

Watar

88.879

HPMC

(2810,
15mPe)

32.
200
0

0

0.1

0.121

0.16

PEG 400

% (wt.)
solids In

dipping
solution

14

10.11

11421

14.15

"+ all values expressed in terms of weight (g) uniess oiherwise noted

3A: HPMC was disparsad Into

zoﬂmlofdmdmatammdm'c Aﬂruﬂdlmabwﬂ wi % FD&C blue dye
thereto, the solution was mixed unti] homogensous. The soilution was then coolad to a
Innpommraofd:outﬂ‘c

gration of Dipoing on of Exampig 38: The procedure of Example
anpeahd but vdthntdlutldePMG(Zﬂ'lO 15mPs)forheHPMCE5

> HPMC was dispersed info

mnﬂofddonm“uratawum'c NtnraddhgﬂnPEGmmmm
solution was mbead unil homogeneous. The solution was then cooled to & tempembure of about 22

*C.
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3D: HPMC and xanthan gum

maddadbpuﬂﬂodvnhratahnpuuhud!ﬂ'Cunﬂlhepowdermdw After
discontinuing the heat, the solution was divided into two parts. 4.36 wt. % of a yellow color
dispersion avalable from Gm. Inc. under the tradename, "Opatint Yellow DD-2116° was
aqldedtomaﬂrstpnrland mixed at a low speed untll dispersed. 5.8% of a green color dispersion
avaflable from Colorcon, inc. under the tradename, “Opatint Green DD-11000" was added to the
sacond part and mixad at a low speed unt] dispersed. The two disparsed soiutions ware then
stored under amblent conditions for about 12 hours.

Mlnmmwzmmwmmgpmhwmmhm
dipped into the dipping solutions of Example 3A for a dwell time of 1 second, removed from the
dipping solution, then dried undar ambiant conditions.

This procadure was repaatad, but with substiution of the dipping solutions of Exemples 3B
and 3C, respactivaly, for the dipping solution of Exampie 3A.

An observation of the resulting cosatings showed the following:

Teblets Coated with Coating of Ex, 3A: The coatings ware smooth, hard, and
shiny, and hed no bubbles or cracking. However, the coatings were non-uniform and thin,
with land erees not weall-covered. Upon axposure to emblent conditions for a six month
pariod, no cracks weare sean in tha coatings.

Inbiota Conted with Conting of Ex, 38: The coating were shiny, with few bubbles
and no crecking. The coatings were more uniform and rough reiative to those of Example
3A. The coatings were also somewhat tacky and thin, with land areas not well-covarad.
Upon exposure to amblent conditions for a six month period, no crucks were seen In the
coatings. .

Tableis Costed with Coating of Ex, 3C; The costings were shiny with few
bubbles end no cracking. The coafings wem more uniform and rough relative to those of
Exampie 3A. The coatings were aleo somewhat tacky end thin, with lend areas not well-

covered. Upon exposure to ambient conditions for a six manth period, no cracks were
sean in the coatings.

mmhmmmmzmmmuumpmmmmmpbm
ware coatad with the resulting dipping solution of Examplas 3D using a commercial grade gel-
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dipping machine in accordance with the procedurs described in United States Patent No.
4,820,524, which Is Incorporated by reference hersin.

This procedure was repeated, but with substitution of the dipping solutions of Exampies 3E
end 3F, respactively, for the dipping solution of Example 3D.

The average percentage weight gain of the dried dipped coatings were aa set forth n
Table F:

Table F: Waight Gain of Dried Dip Coating

Examole % Y& Galo o Dried ™ |
Gosting®

Ex. 3D 0.76—-228

"Ex. 3E 19-352

Ex. 3F 32-58

* Relative to weight of dried subcoating and core
This example showed that the addition of xanthan gum to the HPMC dipping solution

provided e viscosity enhancemant in the dip coaling, and thus an increased weight gain of the dip
coating on the tablets.

mprmdumdmmphabmnpmd butuslngﬂnmpomtldEnmplnSl as
set forth In Tabie M:

Table M: Composition of HPMC Dipoing Solutions

Inarediant " Ex 3l ExSi (@)
HPMC E5 14 2
Water 85.60 87.88
"HPMC (2910, 0 0
15mPa)

Xenthan gum 0.11 0.12
[PEG 400 ) 0

% (W) solids in | 14.11 1292
dipping solution

* all values expreased in terms of weight (g) uniess atherwiss noted

nnpmdumufEmnﬂasnmmpuhd butusmguwmpmenhdammples.l a8
set forth in Table M above.

20



EBET:I‘lDQEEIEETHT

10

15

Example 4) _Preparation of Pre-geiatinized Starch-Containing Dio Costing Sojutions

Dipping solutions comprised of the compaonenta set forth in Teble G were prepared by
diapersing 75 g of the modifiad waxy malze starch Into 200 mi of waler under ambient conditions

with mbdng:
Table G: Pra-geiatini;
Component/Other Example 4B
Modified waxy maize starch 76 126
(Purlty® Gum 50)
water 200 200
[ Total weight of solution 275 26
Wt % aolkis In dipping solution | 27 k[

“+ all values exprassad In terms of weight (g) uniess otherwise noted
Dipping solutions comprised of the components set forth In Teble H balow were prepared
by dispersing all of the components into 200 m! of water undar emblant conditions with mbdng untit
the resulting solution was clear.

| Modified waxy maize | Purity ®Gum 68 | National Starch & 126
starch Chemical Co.

 Simethicone Antifoam® 2

[ Colloidat silicone Asrcell ® A200 6
dioxide
Glycerin — - 835
Sucrose —_ — a8
coloram Opatint® 6.0
water - - 200

" Total solids 2414

[ TOTAL solution (w/ 4411

55% wolids)

* all values axpraasad in terms of weight (mg) uniess otherwise noted

Each side of the subcoaled tablets prepared in accordance with Example 2 using the
subcoating produced in Bample 1H were hand-dipped Into the dipping solution of Exampie 4A for
a dwell time of about 1 second, pulled up, then dried under amblent condfiona.

This procedurs was repeated, but with aubstitution of the dipping salution of Example 4B
for the dipping solullon of Example 4A and with about a 3 day period betwesn the completion of
production of the dipping solution and the commencemaent of dip coeting process.
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This procadure was further repeated, but with substitution of the dipping solutions of
Exampie 4C for the dipping solution of Exampie 4A and with ebout a 12 hour period between the
compietion of production of the dipping solution and the commencement of dip coaling process.

An observation of the mmungmaﬂnmd!owadﬂwhllwhg

4A: The coatlings were very shiny, hard,

smooth, wun.andnothdtyu'm However, the coatings were too thin, and land

areas were not coverad. No cracking after exposure to amblent conditions for a period of
@ months.

. 4B: The coatings were amooth and shiny.

hlﬂanymalandmmmud however, the coatings cracked after exposure to
ambhnlemdmforapoﬂodofemm

pated on o : The coatings posseasad axcellent shine
andwvcr.undmmmhwlmnom No cracking after exposaurs tn amblent
conditions for a period of 2 montha.

Example 8) Prox

The procedure seat forth in Example 4C Is repeated, but without the Inclusion of
simethicone. Prior to coating the substrete, the solution is exposad to 8 vacuumn pressure of 5
inches Hg In order to remove substantiaffy all of the visible bubbles from the solution. The
mﬂﬂmeouﬂmpmuu-lhmthMM.andhmwhmmm.

Example 6) Effect of Simethicone on Goating Welght Gain

The foliowing dip coating solutions set farth In Table | were prepared to lusirate the effect
of simathicone as a weight gain enhancer. Amounts are parcent basad on the total weight of
coating solution.

Teble | Dip Coating Sciutions

ingrediant 8A 68 ~ 8C ) 8E
HPMC 2010, 12 12 12 12 12
5mPe

Xanthan Gum 1 1 1 1 1
Simethicone 0 0.035 0.07 0.14 025
Yellow color 8 8 6 ] 8
dlsparalon™* -

Water 81 80.965 80.83 80.88 80.75

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

Dipping solutions A through E, above, were preparad (n the following manner: Purified water
wes heatad {o about 35°C. HPMC and xanthen gurn were added while mixing using a laboratory
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scale electric mixer (Janke and Kunkel, IKA Labortechnik, Staufan, Germany) with propelier blade
ot approximatsly 1000 rpm untll the powders appeared uniformly dispersed. Heating was
discontinued, and the resulting dispersion was allowed to stand overnight at room temperature,
Simethicons and yeliow color dispersion were then added with mbdng &t approximataly 500 rpm,

Subcoated cores, prepared according to the method of exampie 1A, were pre-welighed, then
dipped In solutions A, B, C, D, and E, above for a dwell time of about 2 seconds, pulled up, then
drisd at emblent conditions (ebout 22 °C). The cores were dipped simultaneously In asts of 7.
Three saparate sets of ssven cores were dipped In sach solution A through E. The average
welpht gain was dstermined from the triplicate sets of dipped cores from each costing solution.

Resulting weight gains were as follows In Table J:

Table J — Average Weight Gain

Dipping Solution GA .6B 6C eD BE
Average weight 133 208 23 237 108.1
gain from dip
coat (mphablet)

BExample 7) Surface Glogs Messursment of Cosied Tablots

Teblels made according to the preceding examples were tested for surface gloss using an
instrument avallgble from TriCor Systems Inc. (Eigin, IL) under ths iradenama, = Tri-Cor Model
S05A/08H Surface Anelysis Systam® and generally in accordance with the procedure described
in “TriCor Systarns WGLOSS 3.4 Model B06A/808H Surface Analysis Syatem Referance Manual”
(1996),which Is Incorporated by reference herein, axcept as modified below,

This hstrument utilized a CCD camera detecior, employed a fiat diffuse lght source,
compared tablet samples to a refarence siandard, and determined average gloss values at a 80
degree incident angle. During it» operation, the instrument genarated a grey-scale imags, wherain
the accurrence of brighter pixels Indicated the presence of more giass at that given location.

The instrument also Incorporaiad software thet utlilzed & grouping method to quantify
gicss, |.0., pbaals with similar brighiness were grouped together for averaging purposes.

The “percent full scale” or “percent ldeal” setting (also referred to as the “percent sample
group® seiting), was specified by the user o deaignate the portion of tha brightest pials above the
threshold that will be considerad as one group and everaged within that group. “Threshoid™, a8
used herein, s defined as the meodmum gloss vaiue that will not ba Included in the average gloss
valua calculetion. Thus, the background, or the non-giossy arees of a sample were excluded from
the average gioss veiue caiculations. The method disciosad In K, Fegley and C. Vesey, "The
Effect of Tebilet Shape on the Perception of High Gloas Film Coating Systems”, which Is available
at www.colorcon . com as of 18 March, 2002 and incorporated by reference hereln, was usaed In
order to minimlze the effects resuiting from different tablet shapes, and thus report a metric thet
was comparable across the industry.(Selected the 50% sampile group seiting as the setting which
best epproximeted analogous dats from tablet surface roughness measurements.).
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After inltially callbrating the instrumant using a calbration refarence plate (180-228; 264
degree standard; no mask, rotation 0, depth 0), a standand surface gloss measurement was then
creatad using gol-coatad caplets avaliable from McNEL-PPC, inc. under the tradename, "Exira
Strength Tylenol Geicaps.” The average gloss value for a sample of {12 of such gel-coated
caplets was then determined, white employing the 26 mm full view mask (190-280), and
configuring the iInstrument to the following settings:

Rotation: 0
Dapth: 0.25 Inches
Gloss Threshold: 85

% Full Scale: 50%
index of Refraction: 1.57

Tha average surface gioss vaiue for the refarence standard was determined to be 269,
using ths 50% kdeal (50% full scals) setting.

Sampiea of cosled teblets prepared acecording o the precading sxamples weare then tested
In sccordance with the same procadure. The surface gloss values at the 50% Ideal eetting that
were obiained are summarizad in Teble K below.

Table K: Gloss valuss of coated tablets

Exampis No. D 3l 3 & [
Type of coating dipped | dipped | dipped poured fim dipped
No. of tablets tested 48 48 51 piate 3
Gloss Velue(% Ideal a1 50) | 234 247 29 260 221

Additional samplee of other, commercially avelable gel coatad tablats were aiso tested in
accordance with the same procedure and compared to the samae standard. The results are
summartzed in Teble L belaw.
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Table L: Gloas values of commercially avallable coaled tablets

Motrin 1B |

Excedrin®™ | Excetdrin | Extra Extra
*Caplet | * Aspirin | Migruine - Strength Strength
{white) free Geltab Migraine | Tylenol Tylenol
Caplets | (greon side) | Geltab Geltabs * Geltabs *
(red) (white (yellow side) { (red side}
side)
Type of sprayed | sprayed | gelatin palatin [ dipped dipped
coating fim fim enrobed enrched
No. of tablets | 41 40 10 10 112 f12
tested
 Gloss 125 118 270 264 208 268
Value{%
ideal at 50)

* Avalable from McNEIL-PPC, Inc.
* Avalisbla from Bristol-Myars, Squibb, Inc.

This Example showed that the tablets coated with the compasitions of the present
invention passessad & high surface gloss value that either was comparable to or exceeded that
possassad by commercially —evallable gelatin coeted tablets. In contrast, typical sprayed fims
possessed a substantially lower surface gioas, 8.g. 110 to 125 In this Example.

122.8 kg (18% wiw) of a prepared bland containing HPMC 2010-8cP, maltodantrin,
HPMC2910-3cP, HPMC2010-60cP, and PEG-400 {commercially avallable from Colorcon Inc.,
Wast Point, PA as "Opadry® IIF) was added with mixing Inlo 550.7 kg (82% wiw) of 35°C purified
water in a conventional pressure pot, and mbeed with an alr-driven propeller-type Lightnin mixer at
a apeed of 500 rpm. After the powder was completely added, the dispersion was mixed at 500
rpm for 2 hours, then aliowed 10 stand without mixing &t amblant conditions for 12 hours.

The resuliing fiim coating disparaion was then applied onto comprassed aceteminophen

tablets, which were prepared In accordance with the procedure set forth in Example 1 of US Patent

No. 5,658,588 (580 Patanf™), which is incomporated by reference herein, via spraying In
accordance with the procsdure set forth in the sxamples of the ‘589 patent. The resulting spray-
coated tablets possessed a 4% weight gain relative to the weight of the uncoated tablet cores.

684

wW

hydroxypropyl Iulono 2810,

[ ;] L S

6mPs and 0.347 kg (0% wiw)

of castor Oll were mixad knto 583.8 kg (01% wiw) of purified water et 35°C In a tank with mixer
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(Lea Iindusiries) at @ apeed of 1750 rpm. After the powder was compleialy added, the mbear apsed
was Increasad to 3500 rpm for 15 minutes. The mixer spead was then reduced fo 1750 rpm while
the pressure was recucad 10 15 inches of water for 2 hours to deaarate the disparsion. .

The resulting fllm coating dispersion was then epplied onio the compressad
acataminophen tablets of Example 8A via spraying In accordance with the procedura set forth
above in Exampis 8A . The reaulting spray coated tablets posaessad » 4% weight gain relative to
the weight of the uncoated tablet cores.

Adlpplng solution mprlud ul'thommpmems aetforlhlnTabh M below wes pmduuad

Table M: HPMC/Castor Ol Clear Dipping Solutlons

Example ASB C&D | E&F

HPMC 2810 % 13% 13%

SmPs

Castor Oll 0.04% [006% [0.05%
Purtied Water 90.06% | 56.95% | 86.05%

Purifled water was heated o 80° C, than added io a Lee Jacketed mix tank whila mixing ot &
speed of 1750 rpm. After HPMC 2610, S5mPs and castor oll were added thereto with mbdng, the
mixar spead wes increased to 3500 rpm for 15 minutes. The miber speed was then reduced to
1750 rpm while the temperature of the dispersion was reduced to 35 °C and the pressura was
reduced to 16 Inches water for dessration. After mixing the dispsmsion for 2 hours, the resulting
dispersion remained wyder constant pressure conditions for an additional 3 hours without mbdng.

The colorant of Example BC-a was then added to 08 kg of the resulting dlear dipping
solstions with mixing at a 1750 rpm speed In the amounts set forth In Table N below :
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Table N: HPMC/Castor O Colored Dipping Solutions

Emmple |8Ce ac-h #C< scd iC-e [ [

[ Colorant Opatint Opatint Opetint Opatint Opetint Opatint
(Do-1761) | (DD-2125) | (DD-1781) | (DD-2125) | (DD-10518 | (DD-18000)

Amountol | 2700 2,570 2.700 2.570 2072 2.175

colorant

(ko)

Color red yellow red yellow biue white

Visc/Temp | 490 cps 518 cps 612cps 457cps 351cps 310¢cps
@40C @40C @3oc @30C @4C .| @c

Dipping 40C 40C 0C 30C 40C 40C

Temp

Waeight Gain | 18° T d 26+ 26" 20"~ 20

in dipping

(mghabiet)

Gloss 228 229 249 228 238

indicaies iotal weight gain for a tablet having en 8Ca coating an one half and an Ch cosfing on the other

*  indicates intel weight gain for @ tablet having an §Ct costing on one haif and an 8Cd coafing on the ather
*  indicatas tutal weight gain for 2 tablel having an 8Cs coaling on one hall and an BCf coating on the ather

This procedure was independently repeated for each of the colorants set forth above In Table N.

Subcoated iabists, which were prepared in accordance with the procadure set forth above
In Exampia 8A, were dip-coated with the dip-cogting solution prepared In accordance with
BExample 8C-a and 8C-b using a commercial grade gel-dipping machine and In accordance with
the procedure described in United States Patent No. 4,820,524, which |s incorporated by reference
herein, using the dipping solution iemperatures reported in the table abave. This procedure was
independsnily repesiad on subcosted tabiets, which wers prepared in accordance with the
procedure set forth above In Exampie 8B, for sach of the colored dipping solitions 8C-c through
8C-f In Table N above.

A visual comparison of the dip-coated tablats prepered acconding to examples 8C-a and
8C-b with those prapared in accordance with Examples 8C-¢ through 8C-f revealed that the former
did not possess complets coating coverage sround the edges of the tablets. By contrast, the dip-
coated teblets prepared sccording to examples 8C-c through 8C-f possassed a suparior good
coating coverage around the tablet edges. This Indicated that a weight gain of 16 mg per geicap
(audiasﬂntpmdueedbyhoﬁHPMCfonnmofmmpluac-emdac-b)m_nInwll'ldmthr
the HPMC/Castor Oll dipping formula, while a weight gain of 20 io 28 mg per gelcap/geltab (such
as that produced by the 13% HPMC formule of examples 8C-¢ through 8C-{) provided good

covarage.

in addition, a visual comparison of the HPMC/Castor Ol dip-coated teblats of Examples
8C-c through 3C- and the HPMC/Xanthen Gum dip-costad tablets of Examples 31 and 3J
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indicatad that the former posseased superior gioss and surface asmoothness. The superior gloss
and smoothness weare {ikaly stirbuted to the Inclusion of castor ol In the dip coafing.

Exampie §: Preparation of Tablets Dip Coated
NIED HPHIAE 'JLL - o LAY \‘,""1

143.3 kg (21% wiw) of the Opadry® I blend of Example BA was added into 538.2 kg (78%
wiw) of 35°C purified waier while mbding ai & speed of 3500 rpm for 15 minutes. The mixer speed
was then decreased to 1730 rpm, and the lank evacuated to 30 PSIA to deserats the solution for 5
hours. 2.70 kg of Colorant (Opetini® Red DD-1781, from Colorcon Inc.) was then added to 08 kg
of the clesr dipping salution while mixing at a speed of 1750 rpm. 2.670 kg of Colorant (Opatint®
Yallow DD-2125, from Calorcon Inc.) was then edded o a second 88 kg portion of the clesr
dipping sofution while mbdng at a speed of 1750 rpm untl) dispersed.

Subcoatad tablats, which ware prepared in accordance with the procedurs and matsriale
sst forth above In Example 88, wers dip-coated with the dip-coating solution prepared in
accordance with this Exampie uaing a commaerciel grade gel-dipping machine and in accordanca
with the procedurs described In United States Patent No. 4,620,524, which Is incorporated by
refarenca henain, using a dipping solution temperature of 30°C. The viscaslty of the dipping
solutions weaa 807 ¢Ps st 30°C for the yellow solution, and 877 cPs at 30°C for the red solution. An
average welght gain of about 27 mg/gelcap was obtained.

Seventy-two (72) dipped gel caps produced in accordance with this Example were tested
for surface gloss in accordance with the procadure set forth in Example 7. The average surface
gloss for these dipped geicaps was 258 gloss units.

Exampie 10: Preparation of Tablets Dip
oated with HPMCICarrageanan dinnine

"y

88.4 kg (13% wiw) of HPMC 2010-5 mPs, 0.347 kg of Castor Ol (0.06% w/w), and 0.68 kg
(0.1% wiw) of kappa Carragesnan-811 were added into a tank containing 560 kg (87% wiw) of
80°C purifiad water while mixng at a speed of 1760 rpm. Afler the eddition was complets, the
mbxar spead was increased to 3500 rpm for 15 minuies. The mixar speed was then decreased io
1750 rpm, and the tank svecuated to 16 inches of waler to deasrate the solution for 2 hours.
Mixing was then stopped, and the dispemion was allowed o stand st constant pressure for an
additional 3 hours. 2.175 kg of Colorant (Opatini® White DD-18000, from Colorcon Inc.) was then
added o 68 kg of the cleer dipping solution while mixing at a speed of 1760 rpm. 4.072 kg of
Colorant (Opatini® Blue DD-10518, from Colorcon Inc.) was then added to a second 98 kg portion
of tha clear dipping solrtion while mbdng st a speed of 1750 rpm il dispersed.

Subcosted tablets, which were prepared In accordance with the procedurs and medarials
set forth above in Example 88, were dip-coated with the dip-coating solutian prepered in
accordance with this Example uaing a commercial grade gel-dipping machine end In accordance
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with the procedure described In United States Patant No. 4,520,524, which is incorporated by

reference herain, teing a dipping solution temperature of 40°C. An averags weight gain of sbout
20 mg/geicap weas obtained,

Elghty-aight {88) dipped gel caps producad in accordance with this Example were tested
for surface gloss in accordance with the procedure set forth in Example 7. The average surface
gioss for thess dipped geltabs was 232 gloss unlis.
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We clalm:

1. A watsr soluble compaoaiticn for dip-coating a substrate comprised of-

a) hydroxypropyimethyl celluloss; and

b) a thickener selectad from the graup consisting of xanthen gum, carragesnan, and
mixhures thareof,

wherein the compoaition possesses a surface gloss of at least 150 when applied via dip coating io
2 substrate.

2. The camposition of ciaim 1, wheraln the composition Is comprised of, based upon the total dry
welight of the compasition,

a) from about 85 percent to jees than about 100 parcent of hydraxypropyimathyl
callulose; and

b) from about 0.5 parcent to about 5 percent of a thickener selected from the group
conalsting of xanthen gum, camageenan, and mixtures thereof,.

3. The composition of ciaim 1, wherein the composition is comprised of, basad upon the total dry
welght of tha composition,

a) from about @5 parcent to about 99.5 percant of hydraxypropyimethyl celluloss; and
b) from about 0.5 percent io about 5 parcent of xanthan gum.

4. The composition of claim 2 further comprising, basad upon the total dry weight of the
composlition, up to about 40% plasticlrers.

§. The composliion of claim 4 wherein the plastictzers are selocied from the group consisting of
palyathylene glycol, glycerin, sorbitol, triethyl cltrute, tribuyl citrate, dibutyl sebecate, vegetable clis,

surfactants, propylens glycol, mono acetate of glycerol, diacetate of glycerol, trincetate of glycerol,
natursl gums, and mixures thereof.

8. The compasition of claim 4, wherein the piasticizers are selectad from the group consisting of
glycarin, palysthylens glycol, propylene glycol, castor ofl, and mixiures thereof.

7. The composition of claim 2 further comprising, based upon the total dry weight of the
composition, up to about 14% of a colering agent.

8. The compasition of claim 7 wherein the coloring agent is selected from the group conalsting of

aro dyes, quincpthalone dyes, riphenyimethane dyes, xanthene dyes, indigold dyes, ron axides,
iron hydiroxides, titanium dicxide, natural dyes, and mixtures thereof.
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B. A dosage form for delivering an active agent, ths form comprising an outer coating, sald outer
coating comprising the composttion of claim 2.

10. A pharmaceutical dosage form comprising an outer coating of the composition of ciatm 2.

11. Aphamaceutical dosage form comprising a core, a subcoaiing substantially covering said
core, and an outer costing subatantially covering sald subcoating, wherein the outer coating I
comprisad of the composition of clalm 2.

12. The coated dosage form of claim 11 wherein the subcoating comprises matarials sslectad

from the group consleting of celluloss ethers, plasticlzers, polycarbohydrates, pigments, opacifiers,
and mbdures thareof,

13. The coated dosage form of clalm 11 whersin the subcosting comprises materials sslected

from the group conslating of hydraxypropyimethyicellulose, castor oll, palysthylene glycal,
polysorbate 80, maltodexirin, and mixiures thereof.

14. The dosage form of claim 11 whenain the subcoating !s comprisad of, basaed upon the total dry
weight of the subcoating,

a) from about 2 parcant io about 8 percent of a weter-soluble cellulose ether sefected
from the group conslsting of hydraxypropyimethyiceiluiose, hydraxypropylceliuiose,
hydroxyathyiceliulose, and mixtiumas thereof.

b} from about 0.1 percant to about 1 percent castor oll.

15. The dosage form of cialm 11 wheraln the subcoating is comprised of, based upon the total dry
waight of the subcosting,

a) from about 4 parcant to about 8 parcent hydroxypropyimetityiceliuiose; and
b) from about 0.1 percant o about 1 percent castor oil.

18. The dosage form of claim 15 wherein the hydroxypropyimethyiceliulose has a viscosity of
@bout 5000 cps in an aqueous solution containing 2 weight parcant hydroxypropyimethyiceltuioss.

17. The dosage form of claim 11 wherein the subcoating is comprised of, basad upon tha totsal dry
weight of the subcoating,

a) from about 20 percent to about 50 percent hydroxypropyimethyicelluiose;
b) from sbout 45 percent to about 75 percent maltodextrin;
c¢) from about 1 percant to about 10 percent PEG 400,

18. The coated dosage form of claim 11, wherein the coating Is comprised of, based upon the
total dry weight of the subcoating,
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a) from about 25 percent to about 40 percant hydroxysthylcelluloss;
b) from about 50 percent to about 70 percent maitodextrin;
¢) from about 5 percent to about 10 percent PEG 400.

18. A tabiet coated with the film forming composition according o claim 2.
20. The coated dosage form of ciaim 11, further comprising an effective amount of &

pharmaceutical active ingrediant, wherein sald dosage form mests USP dissolution requirements
for Immediate release forms of saki pharmaceutical active ingredient.

21. Anaquecue dispersion of the compasition of ciaim 2 for the manufacture of dip-coated
teblats.

22. Tha acqueous dispersion of dlaim 21 comprised of, based upon the total weight of the aqueous
disparsion,

a) from about 10 percent to about 14 percant of hydroxypropytmethyiceluloas; and
b) fram about 0.1 percant to about 0.14 percent of xanthan gum.
23. The composition of claim 1 which la substantiaily fres of gelatin.
24. Use of the agusous dispemion of calm 21 for the menufacture of dip coated tablets.
25. A pharmaceutical dosage form comprising a core and a costing,
said coating substantially covering seld core and having a surface gloss of at least 150; wharsin

sald coaling comprises the composition of claim 1.

28. The compasition of claim 2 further comprising a weight enhancer salected from the group

consisting of simethicone, polysorbate 80, and mixtures thereof.

27. A simulated capsuis-fike medicament comprising:
a. & core having a firat end and a sacond end,
b. a first coating layer having a first color provided on sald first end of said core;
c. B sacond coating layer having a second color on sald second end of sald core, aaid first
calor la different from sald second color;

wherein st least one of saki first coating layer and second coating layer comprisesa the compoaition
of claim 1. '

28. The medicament of clalm 27 wherein at lesst one of sald first coating layer and sald second

coating layer ls comprised of a costing composition, sald coating composition comprised of, based
upon the total dry weight of the cosating composition,
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a) from aboul 95 percent to leas then about 100 parcant of hydroxypropyimethyt
caliuloss; and

b) from about 0.5 percent to about § percent of xanthan gum.

20. The medicament of claim 28 further compriaing a subcoating layer substantisily covering sald

core, saki subcoating layer provided between said core and said first coating layer and eaid
second coating layer.

30. The medicament of claim 28 wherein the subcoating comprises meterials selected from the

group consisting of cellulose ethers, plasticizers, polycarbohydrates, pigments, opacifiers, and
mixtures therecf.

31. A water soluble compaosition for dip-coating a substrate comprisad of:

a) hydroxypropytmethyt celluiose; and
b) castor oll,

wharein the composition possesses a aurface glose of at least 150 when applied via dip coating to
a subsirats.

32. A pharmecautical dosage form comprising e core and a coating,
sald coating substantially covering sald cors; whereln said coating comprises the composition of
clalm 31.

33. Use of the composition of claim 31 for the manufachure of dip coated tablets.

34. A walar sojuble composition for dip-coating a subatrate comprised of:

a) hydroxypropyimethyl celluiose; and
b) maltndextrin,

whorsin the composition possaceses a surface giose of at least 150 whan appiled via dip coating to
a subsirats.

35. The compaaition of claim 34 furthar compiising polysthylene glycoal.
38. A pharmaceutical dosage form comprising a core and a coating,

sald coating substanttally covering saki core; wherein seld coating compriaes the composition of
claim 34.

37. Use of the composition of claim 34 for the manufeciure of dip costed tablete,

38. The waler scluble composition of claim 1, whesein the composition Is comprised of, based
upon the total dry weight of the compositon:
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a) greater than about 86 percent and less than ahout 98.5 percent of hydroxypropyimethyl
celluiosse; and

b) greaier then about 0.5 percant and less than about 5 parcant of carrageenan,

wherein the composition possesses a surface gloss of at lsast 150 when applied via dip coating to
a substrais.

39.' A pharmaceutical dosage form comprising a core and a coating,
said coating substantially covering sald core; wherain sald coating comprises the composiion of
claim 38.

40. Use of the composition of claim 38 for the manufacture of dip coatad tabiets.
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Water soluble, geiatin-iree dip coatings for pharmaceutical solld dosage forms such as
tablots cornprising HPMC and xanthan gum, castegesnen, and mixtures thereof, or HPMC and

casior ofl or maltodeodrin.

ABSTRACT OF THE INVENTION
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TABLETAS SUMERGIDAS EN MATERIALES LIBRES DE GELATINA

REFERENCIA RECIPROCA A SOLICITUD RELACIONADA
Esta solicitud reclama el beneficio de la solicitud estadounidense
Numero 60/291.127 presentada el 15 de mayo de 2001, la cual es

incorporada aquf en su totalidad por via de referencia.

CAMPO DE LA INVENCION
Esta invencién se relaciona con composiciones novedosas, sclubles
en agua, libres de gelatina, para cubnr substratos por inmersion, tales como
tabletas y cdpsulas, y con métodos para producir iales tabletas y capsulas.
Esta invencién se relaciona adicionalmente con un método para incrementar
la ganancia de peso de una pelicula soluble en agua, libre de gelatina, que

forma recubrimiento sobre una tableta o cépsula recubierta por inmersion.

ANTECEDENTES DE LA INVENCION

Durante la mayor parte de este siglo, las cdpsulas de gelatina dura
fueron una forma popular de dosificacién para drogas de prescripcion y
drogas de suministro sobre el mostrador (OTC). La capacidad de combinar
mitades de cdépsulas que tienen diferentes colores proporciond los
fabricantes un medio Unico de distinguir diferentes productos farmacéuticos.
Muchos pacientes prefiieron cépsulas nrespecto a las tabletas,
percibiéndolas como més faciles de ingerir. Esta preferencia del consumidor

impulsd a los fabricantes de productos farmacéuticos a comercializar ciertos

2%



10

15

20

25

productos en la forma de cdpsulas, atn cuando ellos se encontraran también

disponibles en forma de tableta.

En general, cdpsulas vacias de gelatina dura son manufacturadas
utilizando equipo automatizado. Este equipo utiliza filas de clavijas de acero
inoxidable, montadas sobre barras o placas, las cuales son sumergidas
dentro de una solucién de gelatina mantenida a una temperatura y fluidez
uniformes. Las clavijas son luego retiradas desde la solucion de gelatina, se
hacen girar, y luego se insertan dentro de homos de secamiento, a través de
los cuales se forza una fuerte rafaga de aire filtrado con humedad
controlada. Una mitad de cédpsula 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 altemativa para productos de cépsula son “caplets’, que son
tabletas sélidas, oblongas, que frecuentemente astdn recubiertas con
diferentes polimeros tales como ésteres de celulosa para mejorar su aspecto
estético, estabilidad, e ingeribilidad. Tipicamente, tales pollmeros son
aplicados a las tabletas ya sea desde solucién en solventes organicos, o
desde dispersibn acuosa mediante rocio. No obstante, tales tabletas
recubiertas por rocio carecen de la superficie lustrosa y de la elegancia de
las capsulas de gelatina dura. Adicionalmente, no es comercialmente factible
recubrir por rocio una tableta con un recubrimiento de color diferente en

cada extremo.
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Otra alternativa para productos de capsula son las °gelcaps®, las
cuales son formas de dosificacion elegantes, lustrosas, preferidas por el
consumidor que son preparadas sumergiendo cada mitad de una tableta
alargada en dos colores diferentes de solucién de gelatina. Véase las
patentes estadounidenses Nos.. 4.820.524, 5.538.125; 5.685.589;
5.770.225; 5.198.227; y 5.296.233, |las cuales son todas incorporadas aqul
por via de referencia. Una forma de dosificacion similar, comercialmente
disponible como una “geltab®, as preparada sumergiendo cada mitad de una
tableta redonda, convexa, dentro de solucién de gelatina de colores
diferentes, tal como se describe en las Patentes Estadounidenses Nos.
5.228.916; 5.436.026 y 5.679.406, las cuales son todas incorporadas aqui
por via de referencia. Tal como aqui se usa tales "gelcaps® y "geltabs”

estaran incluidas dentro del término més amplio, “tabletas”.

No obstante, el uso de gelatina como un material farmacéutico de
recubrimiento presenta ciertas daesventajas y limitaciones, las cuales
incluyen el potencial para velocidad de disolucién disminuida después de
almacenamiento prolongado debido a la formacién de enlaces transversales
de la gelatina, potencial para contaminacién microbial de la solucién de
gelatina durante el procesamiento, y prolongados tiempos de elaboracién por
razon de exigencias extensivas de secamiento. Adicionaimente, los costos
relativos a energia asociados con los recubrimientos de gelatina tienden a
ser elevados puesto que el material de gelatina es aplicado tipicamente a los
substratos a una temperatura elevada de por lo menos aproximadamente

40°C, con el fin de mantener fluidez de la gelatina, mientras los substratos

as



10

15

20

25

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

desarrolio microbial.

Se han hecho diferentes intentos para producir cdpsulas de conchas
duras sin gelatina. Por ejemplo, la WO 00/18835 expone la combinacién de
éteres de almidén o aimidén oxidado e hidrocoloides para uso para preparar
envoliuras de capsulas duras medianie procesamiento convencional de
moldeo por inmersion. Véase también la patente estadounidense No.
4.001.211 (cdpsulas preparadas mediante recubrimiento por inmersién de
clavija con composiciones de éter de metilcelulosa termogelificada). No
obstante, debido a inquietudes de apisonamiento potencial, ias capsulas de
gelatina dura ya no constituyen un sistema preferido de suministro para el
consumidor (sobre el mostrador) de productos farmacéuticos, suplementos
de dieta, u otros productos similares. Adicionalmente, las propiedades de
una composicion ideal dentro de la cual se han de sumergir clavijas de
acero, luego secarse para formar vainas de capsulas dures scbre las
mismas no son necesariamente iguales tal como aquellas para sumergir
tabletas para formar un recubrimiento sobre las mismas. Por ejemplo,
propiedades flsicas pertinentes tales como viscosidades, ganancia de peso,
espesor de pelicula, resistencia a la fraccion, elasticidad, y contenido de
humedad diferirén entre composiciones para formacion de cépsulas duras y
para recubrir tabletas. Véase, por ejemplo, la Patente Estadounidense No.
1.787.777 {Difieren las condiciones de temperaturas dptimas del substrato y
de la solucidn de recubrimiento, los tiempos de permanencia en la solucidn,

y las condiciones de secamiento).
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Una desventaja asociada con la inmersion de tabletas o de cdpsulas
dentro de un sistema de recubrimiento sin gelatina consiste en que los
recubrimientos resultantes frecuentemente carecen de resistencia a la
tension adecuada de plasticidad, dureza, y de espesor. Ademas, la inclusion
de plastificantes dentro de tales sistemas de recubrimiento sin gelatina
frecuentemente producen tabletas que tienen recubrimientos blandos,
pastosos, sin una dureza suficiente para mantener su forma o uniformidad
durante el manejo. Ademas, muchas composiciones sin gelatina no se
adhieren al subsirato de la tableta en una cantidad suficiente para cubrir de
manera uniforme la tableta después de una sola inmersién. Ademads,
muchas composicionas sin gelatina carecen de las propiedades reolégicas
suficientes necesarias para mantener dispersion uniforme de color a través
de todo el proceso de inmersién y secamiento. Aunque se han hecho
intentos para mejorar las propiedades reoldgicas de estas composiciones
mediante, por ejemplo, accién de incrementar su contenido de sélidos, con el
fin de aumentar la viscosidad. No obstante, tales composiciones
frecuentemente originaron desventajosamente estética indeseable de
recubrimiento, tal como rugosidad superficial, lustre disminuido, y espesor de

recubrimiento no uniforme.

Es deseable encontrar un material de recubrimiento por inmersion,
que no solamente produzca una forma de dosificacion similar elegante,
brillante, de alto lustre, preferida por el consumidor, similar a la de las formas
recubiertas con gelatina, pero la cual carezca de las limitaciones de la

gelatina, particularmente las observadas anteriormente.

0%



10

15

20

25

Es conveniente adicionalmente encontrar tal material de inmersién
que produzca una ganancia de peso incrementada del recubrimiento secado
por inmersibn con el fin de proveer un recubrimiento estéticamente

agradable que cubra suficienternente la superficie del substrato.

DESCRIPCION DETALLADA DE LA INVENCION

Tal como aquf se usa, el término “cépsulas® se refiere a
compartimentos duros de envoltura, que encierman un ingrediente dosificable.
El término “Tabletas®, tal como aqui se usa, se refiere a formas de
dosificaci6n sdlidas comprimidas o moldeadas de cualquier tamafio o forma.
El término "Capletas®, tal como aqui se emplea, se refiere a tabletas sblidas,
de forma oblonga. "Gelcaps® se refiere a capletas sélidas que tienen un
recubrimiento gelatinoso lustroso y el término “geltabs® se refiere a tabletas
sdlidas que tienen lados planos, caras opuestas convexas, y un
recubrimiento gelatinoso lustroso. "Dureza™ tal como aqui se usa en
conexiéon con pellculas o recubrimientos indica la resistencia de la
pelicula/recubrimiento a la deformacién por impacto. “Soluble en agua”®, tal
como aqui se usa en conexién con materiales no poliméricos, significaréa
desde escasamente solubles hasta muy solubles, es decir, se requieren no
méas 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 conexién con materiales poliméricos, significara que el polimero
se dilata en agua y puede ser dispersado al nivel molecular para formar una

dispersion homogénea ¢ “solucion” coloidal.
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Dimeticona es un material farmacéutico suficientemente conocido
formado por polimeros de siloxano lineales que contienen unidades
repetiivas de la formula {-(CH2)2SiO}, estabilizados con unidades
bloqueadoras de exiremo de trimetilsiioxi de la formula {{CH3)kSiO-}.
Simeticona es una mezcla de dimeticona y diéxido de silicio. Para las
finalidades de esta invencion, los dos materiales pueden ser utilizados de

manera intercambiable.

|a primera modalidad de esta invencién est4 dirigida a composiciones
formadoras de pelicula solubles en agua, substanciaimente libres de gelatina
para tabletas de recubrimiento por inmersién o a |la manufactura de cépsulas
mediante un proceso de moldeo por inmersibn. Una composicion
comprende, estd compuesta de, y/o consiste esenciaimente de un formador
de pelicula tal como un éter de celulosa, por ejemplo,
hidroxipropilmetilcelulosa; un espesador, tal como un hidrocoloide, por
ejempio, goma de xantano. En otra modalidad, la composicién comprende,
ostd formada por, y/o consiste esenciaimente de un formador de pelicula tal
como un almidén modificado seleccionado entre almidén de malz céreo,
dextrina de tapioca y sus derivados y mezclas de los mismos; un espesador
seleccionado entre sucrosa, dextrosa, fructosa, maltodextrina, polidextrosa y
derivados y mezclas de los mismos; y un plastificante, por ejemplo,
polietiiénglicol, propilénglicol, aceites vegetales tales como aceite de castor,
glicerina, y sus me2clas. Tal como aqui se usa, Ila expresion

“sustancialmente libre de gelatina” significard menos que aproximadamente
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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 invencién.
Ejemplos de formadores adecuados de pelicula incluyen, pero no estan
limitados a estos, polivinil alcohol (PVA), almidon hidroxiproplilico, almidén
hidroxietilico, pululdn, almidéon metiletilico, almidén carboximetilico,
metilcelulosa, hidroxipropilcelulosa (HPC), hidroxietiimetilcelulosa (HEMC),
hidroxipropilmetilcelulosa (HPMC), hidroxibutimetilcelulosa (HBMC),
hidroxietiletilceluloca (HEEC), hidroxietilhidroxipropilmetil celulosa
(HEMPMC), almidones pregelatinizados y polimeros y derivados y mezclas

de los mismos.

Un compuesto de hidroxipropilmetilcelulosa adecuado es "HPMC
2910°, el cual es un éter de celulosa que tiene un grado de substitucién de
aproximadamente 1,9 y una substitucién molar de hidroxipropilo de 0,23, y
que contiene, con base en el peso ftotal 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 ES", que es
una calidad de HPMC-2910 adecuado para uso en la presente invencién,
tienen una viscosidad de aproximadamente 4 a 6 cps (4 a 6 milipascal-

segundos) a 20°C en una solucidon acuosa al 2% segun se determina
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mediante un viscosimetro Ubbelohde. De manera similar, el *Metocel E6",
que es oira 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 solucién acuosa al 2% segun se
determina mediante un viscosimetro Ubbelohde. E! “Metocel E15°, que es
otra categoria de HPMC-2910 adecuada para uso en la presente invencion,
tiene una viscosidad aproximadamente de 15000 cps (15 milipascal-
segundos) a 20°C en una solucion acuosa al 2%, segin se determiné
mediante un viscosimetro Ubbelohde. Tal como se utiliza en la presente,
“grado de substitucibn® significaré el nimero promedio de grupos
sustituyentes unidos a un anillo de anhidroglucosa, y "solucién molar de
hidroxipropilo® significara el nimero de moles de hidroxipropilo por mol de

anhidroglucosa.

Tal como aqui se emplea, el término “almidones modificados”, incluye
almidones que han sido modificados mediante formacién de eniaces
fransversales, modificados quimicamente para estabilidad mejorada o
modificados fisicamente para lograr propiedades mejoradas de solubilidad.
Tal como aqul se emplea, "almidones pregelatinizados®” o "aimidones hechos
intantdneos® incluye almidones que han sido modificados mediante
formacion de enlaces transversales, modificados quimicamente para
estabilidad mejorada, o modificados fisicamente para lograr propiedades
mejoradas de solubilidad. Tal como aqul se emplea, "“almidones
pregelatinizados® o "almidones hechos instantdneos® se refiere a almidones

modificados que han sido prehumedecidos, luego secados, para mejorar su
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solubilidad en agua fria. Aimidones modificados adecuados se encuentran
comarcialmente disponibles de varios proveedores tales como, por ejemplo,
A E. Staley Manufacturing Company y National Starch & Chemical Company.
Un almidén modificado adecuado incluye los almidones derivados de malz
coreo pre-gelatinizado que se encuentran comercialmente disponibles de
National Starch & Chemical Company bajo los nombres comerciales, "Purity
Gum"® y “Filmset®, y derivados, copolimeros, y sus mezclas. Tales almidones
grasos de maiz contienen tipicamente, con base en el peso total del aimidén,
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 derivados tales como almidén
alimenticio modificado derivado de tapioca, que se encuentra disponible de
National Starch & Chemical bajo el nombre comercial “Purity Gum 40", y

copollmeros 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 estan limitados a hidrocoloides tales
como alginatos, agar, goma guar, algarroba, carrégeno, tara, goma arabiga,
tragacanto, pectina, xantano, gelano, maltodextrina, galactomanano,

pustulano, laminarin, esclerogiucano, goma arabiga, inulina, pectina, fuslan,
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ramsan, zooglan, metilan, quitina, ciclodextrina, quitosan, y derivados y
mezclas de los mismos. Espesadores adicionales adecuados incluyen
sucrosa, dexirosa, fructosa, maltodextrina, polidextrosa, y materiales

similares, y sus derivados 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 plastificante conocido en la industria farmacéutica es
adeucado para uso en la presente invencién, y puede incluir pero sin
limitacién, polietilénglicol; glicerina; sorbitol, citrato de frietilo; citrato de
tributilo; 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; propilén glicol; monoacetato de
glicerol; diacetato de glicerol; triacetato 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 0 por ciento,
hasta alrededor de 40 por ciento.

En una modalidad, la composicion formadora de pelicula para
substratos de recubrimiento por inmersién contiene, con base al peso total
de sdlidos secos de la composicién, desde aproximadamente 95 por ciento,

hasta menos de aproximadamente 100 por ciento, por ejemplo, desde
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aproximadamente 85 por ciento hasta alrededor da 99,5 por ciento, de un
formador de pelicula tal como un éter de celulosa, por ejemplo,
hidroxipropilmetilcelulosa; y desde aproximadamente 0,5 por ciento hasta
alrededor de 5 por ciento de un espesador tal como un hidrocoloide, por

ejemplo, goma de xantano.

En otra modalidad, la composicién formadora de pelicula para
substratos de recubrimiento por inmersion contiene, con base en el peso
total de sdlidos secos de la composicion, desde aproximadamente 40 por
ciento hasta alrededor de 60 por ciento, por ejemplo, desde
aproximadamente 50 por ciento hasta alrededor de 55 por ciento, de un
almidén modificado, por ejemplo, un almidén de malz céreo, una dextrina de
tapioca, y/o mezclas y derivados 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,
glicerina, polietilén glicol, propilén 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
ciento, de un espesador, por ejemplo, sucrosa, dextrosa, fructosa,

maltodextrina, polidextrosa, y sus mezclas.

Estas composiciones formadoras de pelicula estén tipicamente en la
forma de una dispersion para facilidad de substratos de recubrimiento por
inmersién en las mismas. Tales dispersiones contienan un solventa en una

cantidad, basada en el peso fotal de la composicion, que varia
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aproximadamente desde 30 por ciento hasta cerca de 97 por ciento, por
ejemplo, desde aproximadamente 80 por ciento hasta cerca de 92 por ciento
¢ 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 isopropanol; solventes organicos tales como
cloruro de metileno, acetona, y solvente similares; y mezcias de los mismos.
En una modalidad, el solvente es agua. La dispersién resultante formadora
de pelicula posee tlpicamente 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 ciento, por ejemplo, desde alrededor de 8
por ciento hasta aproximadamente 20 por ciento, o desde alrededor de 25
por ciento hasta alrededor de 60 por ciento.

En una modalidad, la compasicion formadora de pelicula para
substratos de recubrimiento por inmersién contiene, con base en el peso
total en himedo de la composicién de dispersién 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 hidroxipropilmetilcelulosa, y desde cerca de 0,05 por
ciento hasta alrededor de 0,2 por ciento, por ejemplo desde
aproximadamente 0,08 por ciento hasta méas 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.
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En otra modalidad, la composicién formadora de pelicula para
subsiratos de recubrimiento por inmersion, contiene, con base en el peso
total en humedo de la composicién de dispersion por inmersion, 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 malz céreo, dextrina de tapioca,
y/o derivados y mezclas de los mismos; desde aproximadamente 5 por
ciento hasta alrededor de 20 por ciento, por ejemplo, desde
aproximadamente 10 por ciento hasta alrededor de 15 por ciento de un
plastificante tal como glicerina, polietilén glicol, propilén glicol, 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, maltodextrina, polidextrosa, y sus mezclas.

Opcionalmente, la composicion para inmersién puede comprender
adicionalmente ofros ingredientes tales como, basados en el peso total de la
solucion de inmersién, desde aproximadamente O por ciento hasta alradedor
de 2 por ciento de praservativos tales como metilparabeno y propilparabeno,
desde aproximadamente O por ciento hasta alrededor de 14 por ciento de
agentes opacificantes tales como didxido de titanio y/o desde
aproximadamente 0 por ciento hasta alrededor de 14 por ciento de
colorantes. Véase Remington’s Practice of Pharmacy, Martin & Cook, 17

ed., pp 1625-30, que se incorpora aqul por via de referencia.
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En la presente invencién se puede utilizar cualquier agente colorante
adecuado para uso en aplicaciones farmacéuticas y puede incluir, pero no
estar limitado, colorantes azo, colorantes de quinoftalona, colorantes de
trifenilmetano, colorantes de xanteno, colorantes indigoides, Oxidos de
hierro, hidrxidos de hierro, dibxido de titanio, colorantes naturales, y sus
mezclas. Mas especificamente, los colorantes adecuados incluyen pero sin
limitacién, azul V visible, verde brillante 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 amarillo 10, FD+C amarilio 5, FD+C amarillo 6, 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, éxido de hierro negro, 6xido de hiermo rojo, dxido de hierro amarillo,
diéxido de titanio, riboflavina, carotenos, antihocianinas, tumérico, extracto

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

En una modalidad, cada extremo de la tableta o cipsula puede ser
recubierto con recubrimiento por inmersibn de colores diferentes para
proveer una apariencia distintiva para productos de especialidad. Véase en
la patente estadounidense No. 4.820.524, la cual es incorporada aqui por via

de referencia.

En una modalidad, la forma de dosificacién farmacéutica esta formada
por a) un nacleo que contiene un ingrediente activo; b) una capa opcional de
primer recubrimiento formada por un subrecubrimiento que cubre
substanciaimente el nicleo; y c) una segunda capa de recubrimiento sobre

la superficie de la primera capa de recubrimiento, estando formada la

>
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segunda capa de recubrimiento por la composicidén de recubrimiento por
inmersién de la presente invencién. Tal como aqui se utiliza, la expresion
“cubre substancialmente” significara que al menos aproximadamente el 95
por cienio del drea superficial del nicleo estd cubierta por el

subrecubrimiento.

En una modalidad alternativa, un primr ingrediente activo puede estar
contenido en la primera capa de recubrimiento, y el nlcieo puede contener
un segundo ingrediente activo y/fo una cantidad adicional del primer
ingrediente activo. Todavia, en otra modalidad, el ingrediente activo puede
estar contenido en la primera capa de recubrimiento, y el nticleo puede estar
substancialmente libre, 83 decir, menos de aproximadamente 1 por ciento,
por ejemplo, menos de aproximadamente 0,1 por ciento, de ingrediente

activo.

El uso de subrecubrimientos es suficientemente conocido en la
técnica y es expuesto, por ejemplo, en la Patente Estadounidense No.
3.185.626, la cual se incorpora aqui por via de referencia. Cualquier
composicion adecuada para recubsir con pelicula una tableta puede ser
utilizada como un subrecubrimiento de acuerdo con la presente invencién.
Ejemplos de subrecubrimientos adecuados son expuestos en las Patentes
Estadounidenses Nos. 4.683.256, 4.543.370, 4643894, 4.828841,
4.725.441, 4.802.924, 5630.871, y 6.274.162, las cuales son todas
incorporadas aqui por via de referencia. Subrecubrimientos adicionales

adecuados incluyen uno o més de los siguientes ingredientes: éteres de
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celulosa tales como hidroxipropilmetil celulosa, hidroxipropilcelulosa, e
hidroxietilcelulosa; policarbohidratos tales como goma de xantano, almidon,
y maltodextrina; plastificantes que incluyen, por ejemplo, glicerina, polietilén
glicol, propilén glicol, sebacato dibutilico, citrato trietllico, aceites vegetales
tales como aceite de castor, agentes activos de superficie tales como
polisorbato-80, sulfato laurilico de sodio y sulfosuccinato de dioctil-sodio;

policarbohidratos, pigmentos, y opacificantes.

En una modalidad, el subrecubrimiento puede estar formado por , con
base en el peso total del subrecubrimiento, 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, segin se expone en detalle en la Patente Estadounidense
No. 5.658.589, la cual se incorpora aqui por via de referencia. En otra
modalidad, el subrecubrimiento puede estar formado por, sobre la base del
peso total del subrecubrimiento, 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 alrededor de 75 por ciento, por ejemplo, desde cerca de 50 por
ciento hasta mas o menos 70 por cienio de maltodextrina;, 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.
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El subrecubrimiento seco tipicamente esta presente en una cantidad,
con relacion al peso seco del nucleo, desde aproximadamente O por ciento
hasta alrededor de 5 por ciento. La capa de recubrimiento secado por
inmersién tipicamente estd presente en una cantidad, con base al peso seco
del nicleo y el recubrimiento opcional, desde aproximadamente 1,5 por

ciento hasta alrededor de 10 por ciento.

El espesor promedio de la capa de recubrimiento por inmersion
secada tipicamente es desde aproximadamente 40 hasta alrededor de 400
micrones. No obstante, un experto en la materia apreciaria con facilidad sin
experimentacién indebida, que el espesor del recubrimiento por inmersién
puede variar con el fin de proveer una forma de dosificacion méds uniforme,
mas fdcil de ingerir, 0 para lograr un perfil de disolucién deseado. Ademas, el
espesor de los recubrimientos de pelicula obtenidos por inmersién pueden
variar en localizaciones diferentes sobre el substrato dependiendo de su
forma. Por ejemplo, el espesor del recubrimiento en un borde o esquina de
un substrato puede ser tanto como cincuenta por ciento hasta setenta por
ciento menos que el espesor del recubrimiento en el centro de una cara
principal del substrato. Esta diferencia puede ser reducida al minimo, por
ejemplo, mediante el uso de un subrecubrimiento mas grueso, o mediante el
uso de composiciones de inmersién que originen incrementos de peso mas

elevados sobre el substrato.

En modalidades en donde se desea un recubrimiento por inmersién

mas grueso, hemos encontrado que una cantidad efectiva de un
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intensificador de incremento de peso seleccionado entre el grupo formado
por simeticona, polisorbato 80 y sus mezclas, puede ser agregada a una
composicién formadora de pelicula comprendida, compuesta por, y/o que
esenciaimente consiste en un formador de pelicula y un espesador opcional
tal como un hidrocoloide. El intensificador de ganancia de peso es usado en
una cantidad suficiente para incrementar la ganancia de pesc de la solucién
de recubrimiento, por ejemplo, al menos por aproximadamente 10%, por lo
menos aproximadamente 20%, o por al menos aproximadamente 30% sobre
un substrato al secarse. El incremento de ganancia de paso por ciento es
determinado con base en la diferencia entre el peso total del substrato
recubierto con la composicién de recubrimiento que incluye el incrementador
de ganancia de peso, y el peso total de un substrato equivalente recubierto,
el cual ha sido recubierto bajo condiciones similares de procesamiento con
una composicion de recubrimiento que no incluye una cantidad efectiva de

incrementador de ganancia de peso.

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

ol incrementador de ganancia de peso es simeticona.

Una composicion adecuada formadora de pelicula capaz de lograr
ganancia incrementada de peso de recubrimiento 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 eéjemplo, desde aproximadamente 85 por

(&l
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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 intensificador de ganancia de peso. Cuando las
caracteristicas estéticas de la tableta final son de interés particular, se
recomienda no utilizar més de aproximadamente 0,25 por ciento de un
incrementador de ganancia de peso. Como se indicd anteriormente, la
cantidad de espesador adecuada para uso en la composicion variara segun,
por ejemplo, el espesador particular seleccionado y las propiedades
deseadas del recubrimiento. Por ejemplo, cuando goma de xantano es el
espesador de seleccion, la cantidad de espesador de goma de xantano
puede variar, con base en el peso seco total de la compasicion formadora de
pelicula, desde aproximadamente 0,5 por ciento hasta alrededor de 5 por

ciento.

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

cortante, hasta obtener estado homogéneo bajo condiciones del ambiente.

e
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En modalidades en donde se utiliza un derivado de almidén de maiz céreo
como un formador de pellcula, |a mezcla puede ser calentada hasta una
temperatura de aproximadamente 60°C hasta alrededor de 90°C para
obtener dispersién més rapida de los ingredientes. Altemnativamente, 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 tiempo que se reduce la velocidad de
mezclado con el fin de evitar originar un vortice en ese lugar. Cualesquier
otros ingredientes opcionales adicionales pueden ser afadidos entonces al

mismo con operacion de mezcla constante.

Substratos pueden ser sumergidos dentro de tales soluciones de la
presente invencién utilizando el mismo equipo e intervalo de condiciones de
proceso como las utilizadas para la produccién de tabletas recubiertas con
gelatina, moldeadas por inmersién. Detalles de tal equipo y condiciones de
procesamiento son conocidos en la 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, puesio que las soluciones de
recubrimiento de la presente invencion son fluidas a temperatura ambiente y
son menos susceptibles a desarrollo microbial que composiciones de
gelatina, el proceso de recubrimiento por inmersién puede tener lugar bajo

condiciones ambientales de temperatura y presion.

3
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Las tabletas recubiertas por inmersion con las composiciones de la
presente invencién pueden contener uno 0 mas agentes activos. El término
“agente activo® @s usado aqui en un sentido amplio y puede abarcar
cualquier material que pueda ser llevado por o atrapado en el sistema. Por
ejemplo, el agente activo puede ser un producto farmacéutico, nutracéutico,
vitamina, suplemento de dieta, nutriente, hierba, producto alimenticio,
producto colorante, nutricional, mineral, de suplemento, © agente

favorecedor o agente similar y combinaciones de los mismos.

Los agentes activos Utiles en la presente invencion pueden ser
seleccionados entre las clases de esios en las siguientes categorias
terapéuticas: inhibidores sobresalientes; alcaloides; antidcidos; analgésicos,;
agentes anabdlicos; drogas anti-anginales; agentes antialérgicos; agentes de
anti-arritmia; antiasmaéticos; antibiéticos; anticolesterolémicos;
anticolvuisivos; anticoagulantes; antidepresivos; preparaciones
antidiarmdicas; antieméticos; antihistaminas; antihipertensivos;  anti-
infecciosos; antiinflamatorios; agentes antilipidos; antiménicos; agentes anti-
migrafia;  antinauseantes;  antipsiciticos; agentes  antiapoplejia;
preparaciones antitiroideas; drogas anabdlicas; agentes antiobesidad; anti
parasiticos; antipsicoticos; antipiréticos; antiespasmaédicos; antitrombéticos;
agentes antitumores; antitusivos; agentes antidicera; agentes antiuricémicos;
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 coronarios; supresores de la tos; descongestionantes;
desodorantes; agentes dermatolégicos; agaentes para la diabetaes; diuréticos;
emolientes; enzimas;, drogas eritropoyéticas; expectorantes; agentes de
fertilidad; fungicidas; agentes gastrointestinales; reguladores del crecimiento;
agentes de reemplazo de hormonas; agentes hiperglicémicos; agentes
hipoglicémicos; resinas de intercambio ibnico; laxantes; tratamientos de
migrafia; suplementos minerales; mucoliticos; narcéticos; neurolépticos;
drogas neuromusculares; antiinflamatorios no estercides (NSAIDs); aditivos
nutricionales; vasodilatadores periféricos; polipéptidos; prostaglandinas;
psicotrépicos; inhibidores de la renina; estimulantes respiratorios, sedantes;
estaroides; estimulantes; simpatoliticos; preparaciones tiroideas;
tranquilizadores; relajantes uterinos; preparaciones vaginales;
vasoconstrictores; vasodilatadores; agentes de vértigo; vitaminas; agentes

curativos de heridas; y otros.

Agentes activos que pueden ser utilizados en la invencién incluyen,
pero no estan limitados a los mismos: acetaminofem; dcido acético; 4cido
acetilsalicilico, incluyendo sus formas buffer, acrivastina; albuterol y su
sulfato; alcohol; fosfatasa alcalina, alantoina, aloe; acetato, carbonato,
clorohidrato e hidréxido de aluminio; alprozolam; aminoécidos; écido
aminobenzo6ico; amoxicilina; ampicilina; amsacrina, amsalog; anetol; acido
ascorbico; aspartame; astemizol; atenolol; azatidina y su maleato; bacitracin;
balsamo del perd; BCNU (carmustina); dipropionato de beclometasona;
benzocaina; &cido benzbico; benzofenonas; perdxido de benzoilo;
benzquinamida y su hidrocloruro; betanecol; bioestafio; bisacodil;

¢3S
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subsalicilato de bismuto; acetato de bornilo; bromofeniramina y su maleato;
buspirona;, cafeina; calamina;, carbonato, casinato e hidréxido de calcio;
alcanfor; captopril; cdscara sagrada; aceite de castor, cefaclor; cefadroxilo;
cefalexin; cenftrizina y su hidrocloruro; cefirizina; alhocol cetilico; cloruro de
cetilpiridinio, minerales quelados; cloramfenicol; hidrocloruro de
clorociclizina; gluconato de dorhexidina;, cloroxilenol; cloropentostatin;
clorofeniramina y sus maleatos y tanatos; cloropromazina; resina de
colestiramina; bitartrato de colina; proteina estimulante condrogénica;
cimetidina; hidrocloruro de cinamedrina; citalopram; é&cido citrico;
claritomicina; clemastina y su fumarato; clonidina; clorfibrato; manteca de
cacao; aceite de higado de bacalao; codeina y su fumarato y fosfato; acetato
de cortisona; ciprofloxacin HCI; cianocobalamina; hidrocloruro de ciclizina;
ciproheptadino; dantron; maleato de dexbromofeniramina; dextrometorfan y
sus hidrohaluros; diazepam; dibucalna; dicloralfenazona; diclofen y sus sales
de metal alcalino; diclofenaco de sodio; digoxin; dihidroergotamina y sus
hidrogenatos/mesilatos; diltiazem; dimeticona; dioxibenzona; difenhidramina
y su citrato; difenhidramina y su hidrocloruro; divalproex y sus sales de metal
alcalino; docusato de calcio, de potasio y de sodio; hidrato de doxiciclina;
succinatoc de doxilamina, dronabinol; efaroxan; enalapril; enoxacin;
ergotamina y su tartrato; eritromicina; estropipato; estradiol de etinilo;
efedrina; bitartrato de epinefrina; eritropoyeteina; eucaliptol; famotidina;
fenoprofeno y sus sales metdlicas; fumarato, gluconato y sulfato ferroso;
fexofenadina; fluoxetina; acido félico; fosfofenitoin; S5-fluorouracilo (5-FU);
fluaxetina; fiurbiprofeno; furosemida; gabapentano; gentamicina; gemfibroazil;

glipizida; glicerina; estearato de glicerilo; granisetron; griseofulvin; hormona
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del crecimiento; guafenesin; hexilresorcinol; hidroclorotiazida; hidrocodona y
sus tartratos; hidrocortisona y su acetato; sulfato de 8-hidroxiquinolina;
hidroxicina y su pamoato y sales de hidrocloruro; ibuprofeno; indometacina;
inositol; insulina; iodina; ipecac; hierro; isosorbida y sus mono- y dinitratos;
isoxicam; cetamina; ceolin; cetoprofeno; acido lactico; lanolina; lecitina;
acetato de leuprolida; lidocaina y su sal de hidrocloruro; lifinopril; liotrix;
loperamida; loratidina; lovastatina; hormona luteinizante; LHRH (hormonade
reemplazo de la hormona luteinizante); carbonato, hidréxido, salicilato, y
trisilicato de magnesio; meclizina; acido mefendmico; acido meclofenamico;
meclofenato de sodio; acetato de medroxiprogesterona, mandelato de
metenamina; mentol; hidrocloruro de meperidina; sulfato de mataproterenal;
metescopolamina y sus nitratos; metsergido y su maleato; nicotinato de
metilo; salicilato de metilo; metilcelulosa; metsuximida; metoclopramida y sus
haluros/hidratos; metronidazol; tartrato de metoprotol; nitrato de miconazol;
aceite mineral; minoxidilo; morfina; naproxen y sus sales de sodio y metal
alcalino; nifedipina; sulfato de neomicina; niacina; niacinamida; nicoting;
nicotinamida, nimesuluro; nitroglicerina; nonoxynol-S; noretindrona y su
acetato; nystatina; octoxynol, octoxynol-9; octii dimeti PABA;
octiimetoxicinamato de oclilo; &cidos grasos omega-3 poliinsaturados;
omeprazol;, ondansetron y su hidrocloruro; acido oxolinico; oxibenzona;
oxtrifiling; acido para-aminobenzbico (PABA); padimate-O; parametadiona;
pentastatina; aceite de menta; tetranitrato de pentaeritritol; pentobarbital
s6dico; perfenazina; sulfato de fenelcina; fenindamina y su tartrato; maleato
de feniramina; fenobarbital; fenol; fenolftaleina; fenileprina y sus tanatos e

hidrocloruros; fenilpropanolamina; fenitoina; pirmenol; piroxicam y sus sales,
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suifato de polimicin B; cloruro y nitrato de potasio; prazepam; hidrocioruro 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
hidrocioruro; propanolol; pseudoefedrina y sus sulfatos e hidrocloruros;
piridoxina; pirolamina y sus hidrocloruros y tanatos; quinapnl; gluconato y
sulfato de quinidina; quinestrol; ralitolina; ranitadina; resorcinol; riboflavina;
acido salicllico; escopolamina, aceite de sésamo; aceite de higado de
tiburdn; simeticona; bicarbonato, citrato, y fluoruro de sodio;
monofluorofosfato de sodio; sucralpato; sulfanetoxasol; sulfasalazina; azufre;
sumatriptan y su succinato; tacrina y su hidrocloruro; teofiling; terfenadina;
tietiiperazina y su maleato; timolol y su maleato; tioperidona; tramadol;
trimetrexato; triazolam; tretincina; hidrocloruro de tetraciclina; tolmetin;
toinaftato; triclosan; trimetoxebenzamida y su hidrocloruro; tripelenamina y
su hidroctoruro; hidracloruro de tripolidina; acido undecilénico; vancomicina;
verapamil HCI; fosfato de vidaribina; vitaminas A, B, C, D, By, Bz, Bs, B12, E,
y K; avellana de bruja; hidrocloruro de xilometazolina; zinc; sulfato de zinc;
undecilenato de zinc. Agentes activos pueden incluir adicionalmente, pero no
estdn limitados a &cidos de alimenios; metales e hidroxidos minerales
insolubles; carbonatos, Oxidos, policarbofilos, y sus sales; adsorbatos de
drogas aclivas sobre una base de trisilicato de magnesio y sobre una base
de silicato de magnesio y aluminio, y sus mezclas. Mezclas y sales
farmacéuticamente aceptables de estos y de otros compuesios activos

pueden ser utilizadas.
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Hemos encontrado inesperadamente que los recubrimiento formados
sumergiendo substrato dentro de las composiciones de la presente invencion
poseen propiedades excelentes comparables con las que tienen los
recubrimientos de gelatina, por ejemplo, resistencia al resquebrajamiento,
dureza, consistencia, uniformidad de color, tersura, y lustre. Ademas,
tabletas recubiertas por inmersidon con las composiciones de la presente
invencién, son superiores a tabletas recubiertas por inmersién con
recubrimientos convencionales a base de gelatina en varias maneras
importantes. En primer lugar, las tabletas recubiertas por inmersion con las
composiciones de la presente invencion retienen de manera ventajosa
caracteristicas aceptables de disolucidon durante la vida en estanteria y el
periodo de almacenamiento en condiciones de temperatura y humedad
elevadas. Las composiciones a base de éter de celulosa de acuerdo con la
presente invenciéon también son ventajosamente mas resistentes a desarrollo
microbial, o cual por este medio hizo posible una vida en estanteria o vida
de uso mas prolongada de Ia solucién de inmersién asi como también una
reduccion en costo de manufactura. Ademas, las dispersiones de inmersion
espesadas con aziicar de acuerdo con la presente invencién benéficamente
emplean un contenido de agua mds bajo con relacién al de las dispersiones
que contienen gelatina, las cuales por este medio hacen posible un tiempo
de ciclo de secado més corto. Aunque el contenido de agua de las otras
dispersiones de inmersién de la presente invencién es més elevado del que
tipicamente se encuentra en soluciones de inmersién a base de gelatina, las
composicionaes basadas en éter de celulosa de la presente invencion,

sorprendentemente requirieron un tiempo mas corto de ciclo de secamiento

A
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con relacion de aquél para las composiciones que contiene gelatina. Los
recubrimientos secos comprendidos de las composiciones de la prasante
invencién, también sorprendentemente y de manera ventajosa contenian
menor numero de burbujas de aire con relacién a la cantidad presente en
composiciones de inmersion secas, a base de gelatina. A diferencia del
procesamiento con composiciones que contienen gelatina, substratos
opcionaimente pueden ser sumergidos en las soluciones de la presente
invencion a temperatura ambiente, lo cual es econtmicamente mas
benéfico. Ademas, las composiciones de recubrimiento por inmersion de la
presente invencién poseen un grado mas elevado de lustre con relacion a
recubrimientos similares aplicados por medio de métodos de recubrimiento
por rocio conocidos en la técnica. Véase, la Patente Estadounidense No.
6.274.162 (Sistema de formacién de imagen para determinaciones de

lustre).

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

tarmnbién mejord la uniformidad de color del recubrimiento.

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

etapa que no esté espeacificamente expuesto en la presente. Varios ejemplos

40
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se exponen adelante para ilustrar adicionalmente la naturaleza de la
invencion y la manera de realizarla. No obstante, la invencién no debe ser

considerada como limitada a los detalies de los mismos.

EJEMPLOS
EJempio 1). Preparacidn de dispersiones de subrecubrimiento
Una dispersion acuosa que contiene los ingredientes expuestos en la
Tabla A fue preparada combinando todos los ingredientes en un vaso de
laboratorio, bajo condiciones ambientales.

Tabla A: Composicién de subrecubrimiento de dispersién acuosa.

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 recubrimiento 262,5
Porcentaje de sdlidos en la solucién de recubrimiento 8%

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

Dispersiones acuosas adicionales que contienen los ingredientes en

la Tabla B fueron similarmente preparadas:
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Tabla B: Composiciones de subrecubrimiento de dispersidn acuosa
Ingrediente Ei1A™|Ei18 |E/1C |E{1D |EME
HPMC 2910, 5 mPs 20 40 40 28 28
Acaeite de castor 1 0 0 0 0
Agua 2123 |566,67 |566,67 |566,67 |566,67
Maltodextrina 0 53 53 67 67
PEG 400 0 7 7 5 S
Hidroxietilcelulosa® 0 0 0 0 0
Solucion de recubrimiento|233,3 (666,67 (666,67 (666,67 |666,67
total
Porcentaje en pesc de|9% 15% 165% 15% 15%
stlidos en la soluciébn de
recubrimiento

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

que se indique oftra cosa.

Dispersiones acuosas adicionales que contienen los ingredientes

expuestos en la Tabla C fueron preparados de manera similar:
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Tabla C: Composiciones de subrecubrimiento de dispersidén acuosa

Ingrediente Ei1F™ EiiG Eji1H
Agua 566,67 | 566,67 | 6904
Maitodextrina 71 71 0
Aceite de castor 0 0 0,13
HPMC (1910, 5 mPas) 0 o 324
PEG 400 5 5 a
Hidroxietilcelulosa* 24 24 0
Total de solucién de recubrimiento 666,67 | 666,67 7229
Porcentaje en peso de sdlidos en la| 15% 15% 4.5%
solucidn de recubrimiento

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

que 88 indique ofra cosa.

Ejemplo 2). Preparacién de tabletas subrecublertias
Se prepararon tabletas comprimidas de acuerdo con el procedimiento
expuesto en el Ejemplo 1 de la Patente Estadounidense No. 5.658.589

(“Patente '589°), la cual fue incorporada aqui por via de referencia.

La dispersion del Ejemplo 1 fue luego aplicada encima de tabletas
comprimidas mediante pulverizacién en conformidad con el procedimiento
expuesto en los ejemplos de la patente No. 5.658.589. Como se muestra en

la Tabla D que se indica adelante, las tabletas subrecubiertas secas poselan




un promedio de 2 por ciento a 4 por ciento de ganancia de pesao con relacion

al peso de |as tabletas libres de subrecubrimiento.

Este proceso fue repetido con tabletas comprimidas adicionales, pero
5 con la sustitucién de cada una, dispersién respectiva de subrecubrimiento
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

la Tabla D:
10 Tabla D: Ganancia de peso por ciento de tabletas subrecubiertas secas
Ejemplo Nomero % (Ganancia en peso
1A 2
1B 2
1C 4
1D 2
1E 4
1F 2
1G 4
1H 4

Ejemplo 3). Preparacién de tabletas recublertas de HPMC

Fueron preparadas las soluciones acuosas de inmersion de HPMC

156 que contenian los ingredientes expuestos en la Tabla E:
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Tabla E: Co icién de soluciones de inmersién de HPM
ingrediente [E[3A*(g) [Ei3B(g) |Ei3C(g) |El13D (%) | Ej 3E (%) [EL3F (%) |
HPMC ES 325 0 32,5 10 11 14
Agua 200 200 200 89,89 | 88,879 | 8585
HPMC 0o 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
Solucién 2325 220 2325 100 100 100
total de

inmersién

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

solidos en la

solucidon de

inmersién

*Todos {os valores son expresados en términos de peso (g) 8 menos que se

indique otra cosa.

Eijemplo 3 A: Preparacion de solucidn de inmersién del Ejemplo 3 A;
Se dispersé 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 condicion

homogénea. La solucién fue enfriada entonces hasta una temperatura de

aproximadamente 22°C.
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Ejemplo 3 B: Preparacion de solucién de inmersién del ejemplo 3B:
Se repitié el procedimiento del Ejemplo 3 A, pero con sustitucién de HPMC
(2910, 15mPs) para la HPMC E5.

Ejemplo 3C: Preparacién de solucion de inmersion del Ejemplo de 3C;:
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 solucién
fue mezclada hasta condicion homogénea. La solucién fue enfriada entonces

hasta una temperatura de aproximadamente 22°C.

Eiemplo 3 D: Preparacién de solucién de inmersién del Ejemplo 3 D;

HPMC y goma de xantano fueron agregados a agua purificada 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 dispersién de color amarillo disponible de Colorcon, Inc. bajo
el nombre comercial, "Opatint Yellow DD-2115" fue afiadido a la primera
parte y mezclado a una baja velocidad hasta dispersarse. 5,8 por ciento de
una dispersién de color verde disponible de Colorcon, Inc. bajo el nombre
comercial “Opatint Green DD-11000" fue agregada a la segunda parte y
mezclada a una baja velocidad hasta dispersarse. Las dos soluciones
dispersadas fueron entonces almacenadas bajo condiciones ambiente

durante aproximadamente 12 horas.
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Ejemplo 3 E: Preparacién de solucién de inmersién del Ejemplo 3 E;
Se repiti6 el procedimiento del Ejemplo 3D, pero utilizando los componentes
del Ejemplo 3E.

Ejemplo 3F: Preparacion de solucién de inmersién del Ejemplo 3F: Se
repitié el procedimiento del Ejemplo 3D, pero utilizando los componentes del

Ejemplo 3F.

Eiemplo 3G: Preparacién de tabletas recubiertas de inmersién de
manos-sumergidas: Las tabletas subrecubiertas preparadas de acuerdo con

el Ejsmplo 2 utilizando el subrecubrimiento producido en el Ejemplo 1H
fueron sumergidas manuaimente dentro de las soluciones de inmersién del
Ejemplo 3 A durante un tiempo de permanencia de 1 segundo, fueron
retiradas desde la solucion de inmersion, luego secadas bajo condiciones

ambientales.

Este procedimiento fue repetido, pero con sustitucibn de las
soluciones de inmersién de los Ejemplos 3 B y 3C, respectivamente, para la

solucién de inmersion del Ejemplo 3 A

Una observacion de los recubrimientos resultantes mostré lo
siguiente:

Tabletas recubiertags con recubrimiento del Ef 3A: Los

recubrimientos eran uniformes, duros, y brillantes, y no tenian

burbujas ni grietas. No obstante, 10s recubrimientos no eran uniformes
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y delgados, con dreas planas no bien cubiertas. Por exposicion a
condiciones ambientales durante un periodo de seis meses, no se

observaron grietas en los recubrimientos.

Tabletas recubjertas con recubrimiento det Ej. 3B: Ei
recubrimiento era brillante, con pocas burbujas y ninguna grieta. Los
recubrimientos eran mas uniformes y 4speros con relacion a los del
Ejemplo 3 A. Los recubrimientos eran también algo pegajosos y
delgados, con dreas planas no bien cubiertas. Por exposicion a
condiciones ambientales durante un periodo de seis meses, no $e

observé ninguna grieta en los recubrimientos.

Tabletas recubiertas con recubrimiento del Ej 3C: Los
recubrimientos eran brillantes con pocas burbujas y sin grietas. Los
recubrimientos eran més uniformes y dsperos con relacién a los del
Ejemplo 3 A Los recubrimientos eran también algo pegajosos y
deigados, con &areas planas no bien cubiertas. Por exposicién a
condiciones ambientales durante un pericdo de 6 meses, no se

observaron grietas en los recubrimientos.

Eiemmplo 3 H: Preparacién de tabletas por inmersién en escala de
produccion:  Tabletas adicionales subrecubiertas preparadas de acuerdo con
el Ejemplo 2 utilizando el subrecubrimiento producido en el Ejemplo 1 H
fueron recubiertas con la solucién de inmersién resultante de los Ejemplos

3D utilizando una méquina de inmersion en gel de calidad comercial de

&Y
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acuerdo con el procedimiento descrito en la Patente Estadounidense No.

4.820.524, |a cual se incorpora aqui por via de referencia.
Este procedimiento fue repetido pero con sustitucién de las soluciones

de inmersion de los Ejemplos 3E y 3F, respectivamente, por la solucién de

inmersién del Ejemplo 3D.

El porcentaje promedio de ganancia de peso de los recubrimientos

secados por inmersion fueron segin se expone en la Tabla F:

Tabla F: Ganancia de peso de recubrimiento por inmersion seco

Ejemplo Porcentaje de ganancia en peso de
recubrimiento seco*
Ej. 3D 0,75-2,26
Ej. 3E 1,9-3,52
Ej. 3F 3,258

* Relativa al peso del subrecubrimiento y nucleo secos.

Este ejemplo demostré que la adiciébn de goma de xantano a la
solucion de inmersion de HPMC proporciond una mejora de viscosidad al
recubrimiento de inmersién, y de esta manera una ganancia de peso

incrementado del recubrimiento por inmersién sobre las tabletas.

4
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Ejemplo 4). Preparacién de almidén pre-gelatinizado que_contiene

soluclones de recubrimliento por inmersién

Las soluciones de inmersibn formadas por los componentes

expuestos en la Tabla G fueron preparadas dispersando 75 g del almidon de

malz céreo modificado en 200 ml de agua bajo condiciones ambiente, con

operacion de mezcla:

Tabla G:Almidén pre-gelatinizado que contiene soluciones de inmersidn

Componente/ Ejemplo 4 A* Eiemplo 4B
Almidon de maiz céreo modificado 75 125
(Purity® Gum 59)
Agua 200 200
Peso total de solucion 275 325
Porcentaje en peso de sdlidos en solucion 27 39
de inmersion

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

observe otra cosa

Soluciones de inmersion formadas por los componentes expuestos en

la Tabla H siguiente fueron preparados dispersando todos los componentes

en 200 ml de agua bajo condiciones ambiente con operacion de mezcla

hasta que la solucion resultante fue clara.
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Tabla H:_Aimidén pre-gelatinizado que contiene soluciones de inmersién con

39

simeticona del Eiemplo 4 C:

Componente | Nombre comercial Proveedor Cantidad
utilizada™
Almidén de malz | Purity ® Gum 59 | National Starch & 125
céreo modificado Chemical Co.
Simeticona Antifoam ® 2
Dibéxido de Aerosil® A200 6
silicona coloidal
Glicerina — — 63,5
Sucrosa — —_ 38
Colorante Opatint® 69
Agua — = 200
Sélidos totales 2414
Solucién total 441 1
(peso/ 55% de
s6lidos)

*Todos los valores se expresan én téminos de peso (mg) a menos que se

indique otra cosa

Cada lado de las tabletas subrecubiertas preparadas en conformidad
con el Ejemplo 2 utilizando el subrecubrimiento producido en el Ejemplo 1H
fueron sumergidas manualmente dentro de la solucién de inmersion del
Ejemplo 4A durante un tiempo de permanencia de aproximadamente 1

segundo, detenido, luego secado bajo condiciones ambientales.

Este procedimiento fue repetido, pero con sustitucién de la solucién
de inmersion del Ejemplo 4B por [a solucion de inmersién del Ejemplo 4A y
aproximadamente con un periodo de tres dias entre la terminacion de la
produccion de la solucibn de inmersién y la iniciacion del proceso de

recubrimiento por inmersién.
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Este procedimiento fue repetido adicionalmente, pero con sustitucién
de las soluciones de inmersion del Ejemplo 4C por la solucién de inmersion
del Ejempio 4A y aproximadamente con un periodo de 12 horas entre la
terminacion de la produccién de la solucién de inmersion y la iniciacién del

proceso de recubrimiento por inmersion.

Una observacidon de los recubrimientos resultantes mostré lo
siguiente:

Tabletas recubiertas con solucién de inmersion del Ej. 4A: Los
recubrimientos fueron muy lustrosos, duros, puiidos, uniformes, y no
pastosos o agrietados. No obstante, los recubrimientos fueron muy
deigados, y las dreas planas no fueron recubiertas. Ninguin
agrietamionto después de exposicion a condiciones ambientales

durante un periodo de seis meses.

Tabletas recubiertas con la solucién de inmersion de! Ej. 4B:
Los recubrimiantos fueron pulidos y lustrosos. Iniciaimente las areas
planas estaban cubiertas; no obstante, los recubrimientos se
agrietaron después de exposicion a condiciones ambientales durante

un perfodo de seis meses.

Tabletas recubiertas con solucién de jnmersién del Ej. 4C: Los

recubrimientos poselan excelente lustre y cobertura, y eran pulidos sin
grietas. Ningan agrietamiento después de exposicion a condiciones

ambientales durante un periodo de dos meses.
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Eiemplo 5) Preparaciéon de almidén pre-gelatinizado, gue contiene
gsoluciones de recubrimiento por inmersién

Se repitié el procedimiento expuesto en el Ejemplo 4C, pero sin la
inclusibn de simeticona. Antes de recubrir el subsirato, la solucion es
expuesta a una presion de vacio de 5 pulgadas de Hg con el fin de retirar
sustanciaimente todas las burbujas visibles desde la solucién. El
recubrimiento resultante posee lusire y cubierta excelentes, y es uniforme y

sin grietas.

Ejemplo 6). Efecto de simeticona sobre la ganancla de o_del
recubrimiento

Las siguientes soluciones de recubrimiento por inmersion fueron
preparadas para ilustrar 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 solucion de recubrimiento.

ingrediente 6A 6B 6C 6D 6E
HPMC 2910,] 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
amarllo™ _
| Agua 81 80,695 80,93 80,86 80,75

*** Dispersion de color amarillo fue "Opatili®" No. DD2125 obtenido de

Colorcon, Inc.
Soluciones de inmersion A a E, anteriores, fueron preparadas en la

siguiente manera: Agua purificada fue calentada hasta aproximadamente

oy
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35°C. Se afiadieron HPMC y goma de xantano mientras se mezclaba
utilizando un mezclador eléclrico de escala de laboratorio (Janke and
Kunkel, IKA Labortechnik, Staufen, Alemania) con paleta propulsora
aproximadamente a 1000 rpm hasta que aparecieron los polvos
uniformemente dispersados. Se interrumpio el calentamiento, y la dispersion
resultante se dejé reposar durante la noche a temperatura ambiente. Luego
86 agregaron dispersibn de simeticona y color amarillo mezclando

aproximadamente a 500 rpm.

Nucleos subrecubiertos, preparados de acuerdo con el método del
Ejemplo 1A, fueron pesados previamente, luego sumergidos en las
soluciones A, B, C, D y E, anteriores, durante un tiempo de permanencia de
aproximadamente 2 segundos, levantados, luego secados en condiciones
ambiente (aproximadamente 22°C). Los nucleos fueron sumergidos
simultadneamente en grupos de 7. Tres grupos separados de siete nlicleos
fueron sumergidos en cada solucion A hasta E. La ganancia de peso
promedio fue determinada a partir de los grupos triplicados de niicleos

sumergidos desde cada solucién de recubrimiento.

Las ganancias de peso resuliantes fueron como sigue:

Solucién de inmersitn 6A | 6B 6C 6D 6E

Ganancia en peso promedio del 1331208 223 | 23,7 | 191
recubrimiento de inmersién

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

This Appiication ctaims the benefit of United States Application Number 60/201,127 filed
on 15 May 2001, which ls incorporated by reference in its entirety herein.

RELD OF THE INVENTION
This invantion relates to novel, water soluble, gelatin-fres compositions for dip coating
subsiraies, such aa tablets and capsules, and mathods for producing such tablets and capaules.
This invention further ratates to a methad for Increasing the welght gein of a waar soluble, gelatin-
fres, fim forming costing on a dip-conated tablet or capiet,

BACKGROUND OF THE INVENTION

During most of this century, hard gelatin capsules weve a populsr dosage form for
prescription and ovan-the-coumter (OTC) drugs. The sbillly io combine capsule halves having
different colors provided manufacturers with & unique means of distinguishing various
pharmaceuticsl products. Many petients preferred capsulas gver tablsts, percalving them es being
eanier io svalow. This consumer prefarence prompisd pharmaceutical manufachzren to market
certain products in capsuls form even when they were aiso avaliable in tablet form.

Generally, empty herd gelatin capsules are manufactured using automated squipment.
This equipmert employs rows of siainless sise! pins, mounted on bars or plates, which ere dipped
info a gaiadin solution meaintained et & uniform temperature and fiukiity. The pins are then
withdrewn from the gelatin solution, rotated, and then insertad into drying kiins through which a
strong bisst of fitered air with contralied humidity is forcad. A crude capaule haif Is thus formad
over each pin during drying. Each capsule half fs then stripped, trimmed o uniforrm length, filled
and joined to an epproprists mating haif.

An simmativa to capmuile procucis are caplets, which are soiid, oblong iabiets that are
offen coated with various polymars such as celiulose sthers o improve their sesthelics, stability,
and sweliowabilty. Typically, such polymers are applied to the tablets sither from solution In
organic soivervis, or from aqueous dispersion via spraying. However, such sprey-coatsd tablets
tmck the shirry surface and sisgance of the hard gelatin capsules, Addiionafly, it Ia not
commaercially fessible to sprey-coat a tebiet with a different color costing on each end.

Ancther altemative to capsule products are "geicaps,” which are slegant, shiny, consumen-
prefemed dosage forms that ere prepared by dipping sach haif of an alongatad tablet in two
different colora of gelatin salution. See United States Patent Nos.: 4,820,824; 5,538,125;
5,885,589; §,770,225; §,106,227; end 5,200,233, which ere all Incorporalad by reference herein.
A simier dosage form, commercially available as a “gaitab.” is prepared by dipping each haif of &
rocind, convex tablet into differant colors of gelatin solution, as descrfbed In Unfted Siates Patent

233
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Nos. 5,228,918, US5,436,028 and 1i85,878,408, which are all Incorporated by reference herein,
Aa used herein, such "geicaps” and “geltabs” shall ba included within tha broader term, “ebiets.”
However, the use of geiatin as a pharmaceutical costing material presents certain
disadvaniages and iimitations, including the potential for decreased dissolution raie afar axtendac

storags due to crasa-linking of the gelatin, potential for microbial contemination of the galatin
solution during procesaing, and long processing imes due to sxisnsive drying requirements.
Further, the energy-related costs associated with geletin coatings tend to be high since the geistin
material Is typically applied to the substraias at an elevated temperature of at Jeast about 40°C in
order to maintain fluidity of the gelstin, while the substretes are mainteined at about 50°C in order
o minimize microblal growth.

Various attempts have been made to produce gelatin-free herd shell capsules. For
oampie, WO 00/18835 disciosas the combination of starch sthers or oxidizad starch and
hydrozoliolds for use in preparing hard capsule shefls via conventional dip molding processing.
Ges aiso U.S. Pat. No. 4,001211 (capsules prepared Via pin dip coating with thermogeliad
mathyiceliloss sther compositions ). However, dus to polantiat tampering concerns, herd gelatin
capsuloa are no longer a preferred dafivery system for consumer (ovar-the-countar)
pharmaceuticals, dietery supplomaents, or other such products. Additionally, tha properties of an
iieal compoaition into which steel pine are to be dipped then dried to form hard capsule shalls
thereon are not necessarily the saams ea thosa for dipping tablets 1o form a coating theneon. For
exampie, relovant physical properties such a3 viscostity, weight-gain, fim thickness, tensle
sirength, slasticily, and moisture contant will differ beiwesn compositions for hard capsule
formation and for coating tablets. See e.g., U.S. Pet. No. 1,787,777 (Optimal tamperatures of the

. Substrate and coating sokstion, residenca times in the solution, and drying conditions diffar.)

Ons disadvantage sssodiaied with dipping teblets or capsuies into a non-gelatin coating
system is that the resulting costings often lack adequate tensile strength, piasticity, hardness, and
thickness. Moreaver, tha inclhusion of plastictrers inio such non-geietin coating systermns often
resuits in tublets having saft, tacky coatings without a hardness sufficient & maintain their shape or
amoothness duzing hendiing. (n addition, many non-gelatin compositions do not adhers to the
tablet substrate in an emount sufficlent to unformly cover the tablet alter a singls dipping. Further,
many non-gelalin compositions lack the mufficlent rheological properties necesaary to maintain
uniform color dispersion throughout the dipping and drying process. Although altsmpts have baen
made o improva the rheciogical properties of these compoattions by, for example, Incranaing thelr
salkia content in order to increase viscosity. Howsver, such compositions often disadvaningecusly
resuitad in undesirable coating sesthetics such as surface roughness, decreased gloes, and non-
uniform coating thicknesa.

It is dealrabls to find & dip coeting msterial, which not only produces s similer etegant,
shinty, high gloss, consumer-praferred dosege form aimflar to thet of gelatin-coated farms, but
which [s absant the imitations of gelatin, particulasty those noted above.

7
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It Is further desirable o find such a dipping meterial that produces an incressed waight *

gein of the dried dip costing in order to provide an assthetically pleasing coating that sufficlently
covers the aubsiratn surface.

DETAILED DESCRIPTION OF THE INVENTION

As used hereln, “capsules” refer to hard shell comparimaents that enciose a dosable
ingredient. “Tablets,” as used harein, refer to compressed or molded salid dosage forma of any
shepe or size. "Capisin," a8 used harein, refar o sofid, obiong-shaped tabiets. “Geicaps” refer to
solki caplets having & glossy gelstinous coating, and “geitabs” refer to scild tablets hgving flat
sides, canvex opposing faces, and & glossy gelafinous coating. “Hardness® as used hereln in
connection with fims or coatings indicates the resisiance of the fiim/coeting to deformation upon
impact. “Waeter scluble,” as used herein in connection with non-polymaeric matarials, shall mean
from sparingly soluble to very soiuble, L.e_, not more than 100 paris water required to dissolve 1
part of the non-palymeric, water solubie solute. Ses Ramingion, “The Sclence and Praclice of
Pharmacy,” pages ZO8 — 208 (2000). “Water soluble,” ae usad herein In connection with
polymeric matarisis, shali mesn that tha polymer swells in water and can be dispersed at the
moleculer lsvel to form a homogeneous dispersion or collokiad “solution.”

Dimethicans i a well knovn pharmaceutical maderial consiating of Enear slicxmne polymers
contsining repeating units of the formula {(<{CHy)x810}, stabitzed with trimetiylsloxy end blocking units
of the formuia f{CH,)sSI0-]. Simethicone is the mbdure of dimethicone and elicon dicxide. For the
purposeas of this inventian, the two materials may be used interchangahbly.

Tha firet ambodiment of thia invention s directsd o water soluble, subsiantislly gelatin-
free, firn forming compositions for dip coating tablels or manufaciuring capsules via a dip molding
procass. One composition comprises, conslsis of, and/or conalsis essentially of a fim former such
as @ cafiuioss sther, a.9., hydroxypropyimethyiceliulose; and a thickener, such as a hyrirecoliold,
e.g., xanthan gum. /n another embodiment, the compaesition comprises, consists of, and/er
consists essentially of @ fim former such as a modified sterch selected from waxy metze starch,
teploca desdrin, and derivatives and mixiures thereof; a thickenar sslected from sucrose, dexirose,
fructose, malindextrin, polydextross, and desivatives and mbdures thereof; and a plasticizer, e.g.,
polysthylens giycol, propylens glycol, vegstable olls such as castor oll, glycerin, and mbdures
thereof. As used hecein, “substantialy gelatin-fres” shall mesn leas than about 1 percant, e.g.
less than about 0.5 percent, of gelstin in the compoaition,

Any fim formar known In the art s sultable for use in film forming composition of the
prasent bwention. Exampies of suitabis fim formers inciude, but are not iimited o,
potyvinylaicahol (PVA). hydroxypropyl starch, hdeaxyethyl starch, pullulen, metiviethyi starch,
carboxymethyl starch, methyiceliulose, hydroxypropyicaliulose (HPC), hydroxyethylmetityiceliulose
(HEMC), hydroxypropyimethyiceliuloss (HPMC), hydraxybutyimethyicelluiose (HBMC),

hydroxysthylethylcelluiose (HEEC), hydraxysthyihydraxypropyimetiyl cailuiose (HEMPMC), pre-
geiatinired starchas, and polymers and derivatives and mixtures therec.
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One suitable hydroxypropyimeathytceliulose compound ls “HPMC 20107, which s 8
celluloss ether having a degree of substitution of about 1.8 and a hydroxypropyi moiar substitution
of 023, and conteining, based upon the total weight of the compound, from about 28% to about
30% methaxyl and from sbout 7% to sbout 12% hydroxylpropyl groups. HPMC 2910 Is
camnmercially svailable from the Dow Chamical Company under the tradename, “Mathocel €.°
“Mathocal E5, “ which Is ane grade of HPMC-2810 sultable for use In the present invention, has 8
viscosily of about 4 to 8 cps (4 to 6 millipascal-seconds) at 20 °C in a 2% aqueous solution as
detaxmined by a Ubbelohde viscometsr. Simiiarty, "Methocel ES ,” which Is anothar grade of
HPMC-2810 sultabile for use in the present invention, has a viscosity of about Sto 7 cps (S to 7
ilipsacal-saconds) at 20 °C in a 2% aqueous solution as detarmined by a Ubbelohde viscometer.
“Msthoce! E15," which is another grade of HPMC-2810 sultable for use in the present invention,
has a viscosity of ebout 15000 cpa (15 milipascal-saconda) et 20 °C In 2 2% aqueous solution as
determined by a Ubbelohde viscometar. As used herein, "degres of aubstitution™ shall mean the
averpge number of substiluent groups attached io a anhydroglucose ring, snd “hydraxypropyl
molar substiution® shall mean the manber of meles of hydroxypropyl per molfe anhydroglucoss.

As used hersin, “modified starches” include starches that have besn modified by
crosslinking, chemically modified for Improved stablity, or physically modified for tmproved
solublity properties. As used herein, “pre-gelatinized starches” or “Inetantizad starches” refers to
modified starches that have been pre-wetted, then dried to enhance thelr cold-waber solubity.
Sulteble modified starches sre commercially avaliable from several suppliers such as, for axample,
AE. Staley Manufactring Campany, and Nalional Starch & Chemical Company. One suliable
madified sterch inchudes the pre-gelsiinizad waxy malze derivative starches that ars commercially
svaliable from Netional Starch & Chemical Campeny urwier the tradensmes, “Purtty Gun” and
“FimSet”, and derfvatives, copolymers, and mbdures thereof. Such wanxy maiz starches typlcally
contain, based upon the tolal weight of the starch, from sbout 0 percent {o about 18 percent of
amylosa and from about 100 percent to about 88 percant of amylopectin.

Sultable tapioca dexdring includs thoss svaliable from National Starch & Chemical
Company under the tradename, “Crystal Gum” or “K-4484." and derivatives thereof such as
modified food atarch derdved from tapioca, which is avallable from National Starch end Chemical
under the tradename, “Purlty Gum 40,” and copolymers and mixiures therect.

Any thickaner known in the art Is suliabie for uss in the fiilm forming composiiion of the
present ivention. Exampies of auch thickanars include but are not limited to hytrocoliokis such
as alginates, agar, gusr gum, locust bean, camagaenan, tars, gur srebic, tragacanth, pectin,
xanthen, gellen, maltodexdrin, galactomannan, pusstulan, lsminarin, scerogiucan, gumn smbic,
knwiin, pactin, wheian, rhamsan, zooglan, methylan, chitin, cyclodexdrin, chitosan, and derivatives
and mixiures thereo!. Additional suiteble thickeners include sucrose, dextrosa, fruciose,
maitodexirin, polydextrose, and the like, and derivetives and combinations thereof.

Sultable xanthan gums include those avellable from C.P. Kalco Company under the
tradename, "Kaltrol 1000, “Xantrol 180, or “K8B310."

|
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Any plasticizer known in the pharmaceulical art is suiteble for uee In the present invention,
and may inciude, but not be iimitad o polysthylane glycak; glycerin; sorbitol; tristhyl clirats; trbuyl
clirate; dibutyl sebecate; vegetable olls such as castor of; surfactants such as polysorbates,
sodium lmiryl sulfeins, and dioctyl-sodium suifosuccinates; propylans giycol, mono acetate of
glycerol; diacetate of glycerol triacetats of glycerol; natural gums end mixtures thereof. In
solutions containing a cellulose ather fim farmer, an optional plastictrer may be present in an
smount, based upon the total waight of the solution, from about 0 percent to about 40 percent.

in one embodiment, the fim farming composition for dip coating substrates containe,
besad upon the total dry eolids weight of the compoaltion, from ebout 96 percent to lese than
ebout 100 percant , 8.g. from sbout @5 percent to about 89.5 percent, of a fim former such as @
cellulose sthar, e.g., hydraxypropyimesthyicefulose; and from about 0.5 percent in about b percant
of a thicksner such es & hydrocoliold, e.g., xanthan gum.

In mnother embodimant, the fim forming composition for dip coating substraies contalne,
based upon the total dry sofids welght of the composition, from ebout 40 percent to ebout 80
percant, a.g. from sbowt 50 percent o aboix 53 percant, of a modified starch, o.g. 8 wexy matze
starch, a tapioca dexirin, end/or mixtires and darivatives thereof, from about 15 percen to ebout
30 percant, a.g., from sbout 20 percent to about 25 parcant of a plaaticizer, 8.g., glycerin,
polyethylene glycol, propyiens glyeol, casior oll, and mixtures thereof; and from about &5 parcent fo
about 2§ percent, a.g., from about 10 percent to about 20 percant, of a thickaner, e.g., sucrose,
dedrose, frucines, malindedrin, polydexiross, and mbdures thereof.

These fim forming compositions are typically In the form of a dispersion for ease of dip
coaling subsirates tharein. Such disparsions contain a solvent In an smount, basad upon the totel
waight af the dispersion, fram about 30 percent to about 87 parcent, for example, from about 80
percant 1o shout 92 percent or from sbout 40 parcent to sbout 75 percent. Examples of sulteble
scivents include, but are not (imitad to watar; aicohols such ss methancl, sthanol, and isopropanol;
argenic salvents such as matitylens chiorkie, acetons, and the like; end mixiures theredt. In one
smbodiment, the acivent la water. The resutiing fim fonming dispersion iypically posssasas a
solids level of, based upon the total weight of the film forming dispersion, from about 3 percent to
about 70 percent, for exampie, from sbout 8 percent to about 20 percant or from about 253 parcant
to shout 60 parcent. ) )

In one embodiment, the fim forming composition for dip coating subsirates conteins,
based upon the total wat waight of tha dipping dispemsion compaosition, from about 5 percent to
about 20 parcent, €.g. from about 8 garcant 5 about 13 percent or from about 10 percent to
about 14 percent, of a fim former such as hydroxypropyimethyicslulose and from about 0.05
percant to about 0.2 parcent, 8.g. from about 8.08 percant t0 sbout 0.18 percent or from ebout 0.1
percent to about 0.14 percent, of 8 thickaner such ss xanthan gum.

in another embodiment, tha film forming composition for dip coating subsirates containe,
basad upon the iotal wet waight of the dipping disparsion compoaliion, from about 20 parcent to
about 36 percent, 8.g. from ebout 25 percent to about 30 parcant, of a fim former such as way
makm stanch, tapioca dexirin, and/or derivatives and mbdures fhereof. from sbout 5 parcent o
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sbout 20 parcent, e.g., from about 10 percent to sbout 15 percent of & plasticizer such as glycerin,
polyathylene glycof, propylens glycol, castor o), and mixtures thereof: and from about & percent to
about 15 percent of a plasticizer selacted from sucrose, fructosa, dextrose, malodextrin,
polydexirose, and mixtures thereof.

Optionally, the composition for dipping mary futther comprise other Ingredients such s,
based upon the total weight of the dipping solution, from about 0 percent to about 2 percent
praservatives such as methyipasreben and propyiperaben, from about O percent to about 14
percent opacifying agents such ss tiiankum dicxids, and/or from about O parcent to about 14
percent calorants. Sea Reminglon's Praciice of Phermacy, Martin & Cook, 17* ed., pp. 1625 ~ 30,
which s herein incorporaiad by reference.

Any coloring agent sultable for use in pharmaceutical epplications may be used In the
present invention and may Include, but not be limited to ez dyes, quinopthaions dyes,
triphenyimathane dyes, xanthene dyes, indigaid dyes, lron axides, iron hydroxddes, ttanium
dicddde, natural dyss, and mixtures thereof. More specificaily, sultable colorents include, ul are
not Bmited to patent blue V, acid brillant green BS, red 2G, azorubins, poncesu 4R, smaranth,
D&C red 33, D+C red 22, D+C red 28, D+C red 28, D+C yellow 10, FD+C yaliow 5, FD+C yellow
6, FO+C red 3, FO+C red 40, FO+C biue 1, FD+C biue 2, FD+C green 3, brillant black BN, carbon
biack, Iron oxide bieck, iron axide red, iron oxide yaltow, titanlum dioxide, ribofiavin, caratenes,
antyhocyanines, burmeric, cochineal extract, corophyiiin, canthaxanthin, caramel, betanin, and
mbctures thereod.

In ona embodiment, each end of tha iablet or capsule may be coated with dip coatings of
differant colors to provide a distinctive eppearances for spacialty products. See Unlied Gtates
Patent Na. 4,820,624, which is incorporated by reference hersk.

In one ambodiment, the phasmaceutical dosags form s comprised of a) a core containing
an active ingredient; b) an optional first coating layer comprised of a subcosting that substantially
wlhewn:and_c) a second coating layar on the surfacs of the first coating layer, the second
Cagting layer compeised of the dip coating compasition of the pressnt invention. As used harain,
“substentially covers” shall mean at least sbout 95 parcent of the surfecs erea of the cors is
covered by the subcoating.

In an alternate ambodiment, a first active ingrediant may ba contained in the first coating
layer, and tha core may contain a sscond active ingredient and/ar an additional amount of the firet
active ingredient. in yet encther smbodiment, tha ective ingredisnt mey ba contained in tha first
coaling layer, and the core may be subatantisily fres, 1.o., lsss than about 1 percant, 8.g. isas than
abaut 0.1 percant, of active ingredient.

The use of subcostings is well known In the art and disclosed In, for example, Unfted
States Pgtert Nos. 3,185,628, which i incorporeted by reference herein. Ary compoaition
suhabie for fim-coating @ tabist may be used »s a subcoating according to the present invention.
Exampies of sulieble subcoatings are disclosed in United States Patent Nos, 4,683,258,
4.5643.370, 4,643,804, 4,828 841, 4,725,441, 4,802,924, 5,630,871, and 6,274,162, which are el
incorporated by reference herein. Additional sultable subcoatings include one or more of the
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following ingredients: cailulose ethers such as hydraxypropyimethylcsiiviose,
hydroxypropyiceliuioss, and hydroxyethyicaliuloss; polycarbohydrates such as xanthan gum,
starch, and maltodexdrin; plasticizers including for example, glycerin, polysihylene glycol,
propylens gtycal, dibutyl asbecate, tristiyl citrate, vegeinbie olis such as castor o, surfactants
such =e poiysorbate-80, sodium lauryl sulfate end dioctyl-sodium sulfosuccinate;
polycarbohydrates, pigments, and opacifiers.

in one ambodiment, the subcoating may be comprised of, based upon the total weight of
the subcoaling, from about 2 percant to ebout 8 percent, 8.g. from sbout 4 percent to about 8
parcant of a water-acluble celluloss sther and from about 0.1 percent to ebout 1 percant, castor oll,
as disciosed in detall in Unlted States Patent No. 5,858, 589, which is incorporated by reference
herein. in ancther ambadiment, the subcosting may ba comprised of, basad upon the total weight
of the subcoating, from about 20 percent to about 50 percant, 8.g., from about 25 percent (o about
40 percant of HPMC; from about 48 percent to shout 75 percant, e.g., from about 50 percant to
sbout 70 percant of maitodexdrin; and from sbout 1 parcent o about 10 percent, 8.g., from about 5
percent to about 10 parcent of PEG 400.

‘The dried subcoating typically Is present in an amount, besed upon the dry weight of the
care, from ebout O percent to ebout 6 percent. The driad dip coating leyer typicslly Is present In
an amount, based upon the dry weight of the core and the optionat subcoating, from sbout 1.5
percent to about 10 parcent.

The avarage thiclness of the dried dip coating layer typically is from about 40 to about 400
microns. However, one skiied in the art would readily appreciate without undue axperimentation
that the dip coating thicknass may be varied in ordar to provide a smacather, aasler tn swallow,
dosage form o to achisve a dealrad dissokition profie. Moreover, the thicknass of dipped fitm
cosatings may very at differant locations on the subsirate depending upon its shape. For exampls,
the thickness of the coating et en edge or comer of a substrats may be as much as 50 percent to
70 parcant joss than the thickness of the coating at the centsr of « major face of the subsirate.
This differenca can be minimizad by, for ssmmpla, use of & thicker aubcoating, or use of dipping
campositiona that result in higher weight gains on ths substrate.

in smbodiments wherain a thicker dip coating Is desired, we have found that an effective
amourt of a weight gain enhencer selectad from the group consisting of simsthicons, polysorbate
80 and mbdures thareof, may be added to a fitm forming composition comprised, consiating of,
and/or consiating sasantislly of a fitm former wi! sn optional thickaner such es & hydroooficld. The
waight gain enhancer Is used in an amount sufficiant to increase the walght gain of the coating
salution, e.g. by at least about 10 parcent, by at least about 20%, or by at (east sbat 30 % ona
substrate when dried. The percent weight gain incraass is determinad basad upen the difference
betwean the tatal weight of the coated substrats with the coating composttion including the weight
gain enhancer, and the total weight of an costed equivalent substrate, which has bsen coated

under simiiar processing conditions with a coating composition that does not includs en effective
amount of weight gain snhancar.
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in one ambodimant, tha fim former is a celluicss ether such as HPMC, and the thickener
Is a hydrocoiioid such as xanthen gum and the weight pain enhancer Is simathicone.

A suitable fim forming composition capable of achisving Increasad weight gain of dip
coating on 8 substrate meay contain, basad upon the total dry weight of the fim forming
composition, from sbout 40 percant io ebout 50.9 percent, e.g. from about 85 percent io about
89.5 parcant, or from about 40 percent to about 80 percent of a fim former; from about 0 parcent
to shout 60 percent , e.g. from about 0 percent to about 10 percent or from ebout 10 percant to
sbout 25 percent of a thickener; and from about 0.01 parcent to about 0.25 percent, e.g. from
about 0.03 parcent to about 0.15 percent of a weight gain enhancer. When assthetics of the final
teblet ere of particular concem, i s recammended to not use greater than about 0.25 parcent of a
weight gain enhancer. As shown above, the amount of thickener sultable for use In the
camposition will vary depending upon, for axampie, the particuler thickener salected and the
desired propertiss of the coating. For example, when xanthan gum is the thickener of choice, the
amount of xanthen gum thickaner mey rengs, based upon the total dry weight of the film forming
compoalion, from about 0.5 parcent o ebout & percant.

The fim forming compoeitions of the presant invention may be preparad by combining the
fim former, the thickener, and any optional ingredients such as plasticlzers, preservatives,
colorants, opacifiers, tha weight gain enhancer, or other Ingredients with the salventusing & high
shear mixer untll hamoganeous under ambisnt conditions. In ambodiments whersin a waxy matze
starch derivetive is used as a fim former, the mbdure may be healnd io & temperature of about 80
*C to about 80 °C for faster dispersion of the ingredients. Altamativaly, the fim former and
thickener may be preblended as dry powders, followed by addition of the resuiting powder blend to
the watar and optional weight gain enhancer with high speed mixing. In order 10 remove
substentially all of the bubbies from the resulting mixture, the pressura may than be decreased to
shout § inches Hg while reducing the mixing spesd In order to avold creeting a vortax thersin.
Any other additional optional ingradiants may then be added thereto ai conatant mixing.

Substraiea mey be dippex Into such solutions of the present invention uaing the same
equipment and range of procass conditions as used for the production of dip moided, gelatin-
costed tsbisis. Detals of such equipmant and processing conditions are well-known in the art and
uwnmw.uwsuﬁpmmqmm.mu\mmub!
referance hereln. Adventageously, because the coating salutions of the presant invention are fiuld
@ room tempemture and are less suscaptibile to microblal growth than geiatin compoaitions, the
dip coaling process may cccur under ambient tempemature and prassure conditions.

The tablets dip coated with the compoaition of the present invantion may contain one or
more active agents. The term “aciive agent” ia used harein in a broad sense end may encompass
any material that can ba carried by or entrained In the system. For axample, the active agent can
be a pharmacautical, nuireceutical, vitamin, dietary suppiament, nutrient, herb, foodstiff, dyestufr,
nutritional, mineral, supplement, or favoring egent or the fke and combinetions thereof.

The aciive agents useful herein can be selected from classes from thosa in the following
therwpeutic caiegaries: sce-inhbitors; alkalokis; arttacids; ansigesics; ansballc agents; ant-anginal
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drugs; anti-aliergy agents; snt-arthythmia agents; antissthmatics; entibictics; anticholesterolemics;
anticonvuisanis; anticoaguiants; antidepressants; antidlarrheal preparations; ent-emetics;
antihistamines; enthypartensives; ant-infectives; anti-nfiammatorias; antifpid agents; antimanics;
ent-migraine agents; anlineuseants; antipsychotics; antistroke agents; antfthyroki preparations;
anabolic drugs; entiocbeaity agents; entiparasitics; entipsychatics; enfipyretics; antispasmodics;
antithrombotics; antitumor agents; entitusaives; antiuicer agents; anti-uricamic agenta; anxlolytic
agents; appetite stimuiants; appetite suppressants; bete-blocking agents; bronchodiators;
cardlovasculer agents; cerebral diators; cheleting agents; cholecystakinin entagonists;
chemotherapautic agents; cognitfon activeiors; coniraceptives; coronary diiators: cough
suppressants; decongestants; deodorants; dermetoiogical sgents; disbeive agents; durstics;
smolllents; enzymee; erythropolstic drugs; expeciorants; fertiity egents; fungicikies;
gastrointestinal agents: growth reguletors; hormane replacement agents; hyperglycemic egents;
hypoglycemic agents; lon-exchange resins; laxetives; migraine treatments; mineral supplemaents;
mucolytics, narcotics; neurcleptics; newamusculer drugs; non-sternidal ant-nflammatories
{NSAIDs); nuiritional additives; peripheral vasodiaiors; polypeptides; prostagiandine;
peychotropics; renin inhibitors; respiratory stimulants; sadatives; ataroids; stmulents;
sympatholytics; thyrold preparations; tranquiltzers; uterine relexants; vaginal preparetions;
vasoconsirictors; vasodilators; vertigo agents; vitemine; wound healing agents; and others.
Active agents that may be usaed In the Invention Include, but are not limited to:
acstarninophen; acetic acid; acetyisalicylic acid, inciuding its buffersd forms; acrivastine; albutero
and fta sulfaty; sicohol; alkafine phosphatase; allantoln; elos; aluminum acetats, carbonste,
chiorohydrats and hydroxdde; alprozotam; amino sckis; aminobenzoic acid; amoxdcilin; ampiciiin;
emsacring; amsalog: anethale; ascorbic acid; aspartama; astamizole; atenclol; azstidine and e
maleate; bacliracin; baisam peru; BCNU (camusiine); beclomethasans diproprionsts; banzocaine;
banzoic acid; benzophenones; benzoyl paraxide; benzuinamide and its hydrochioride;
bethanechol; biotin; bisecodyl; blsmuth subsallcylats; bornyl acetate; bromophanikamine and its
maleats; buspirone; caffeins; calamine; caiclum carbonate, casinaie and hydrosdde; camphor;
captopril; cascary segrade; castor of; cefacior; cafadroxd; caphaledn; centrizine and is
hydrochioride; catirizine; cetyl aicohal; cetyipyridinium chiorkde; chalaied minersts;
chioramphenicol; chiorcyciizine hydrochioride; chiorhenddine gluconets; chioroxylenol;
chioropantaatstin; chiorpheniramine and fts maleates and tennates; chiorpromazine;

cholastyramine resin; choline biterirats; chondrogenic stimulating protein; cimetidine; cinnamedrine

hydrochiaride; cltalopram; civic acid; clarithromycly; clemastine and Its funarats; clonidine;
clorfbraie; cocoa butter; cod liver of; codaine and fis fumarate and phosphate; cortisone acetate;
ciproficxacin HCI; cyanocobatamin; cycilrine hydrochioride; cyproheptadine; danthron;
dexdromopheniramine malsete; dextromethorphan and lis hydrohafides; diszepam; dhucains;
dichloraiphenazone; dicialen and Itz aikefl matal sales; dicicfenac sodium; digoxdn;
dihydroargotamine and fis hydrogenates/mesylates: dittezem; dimethicone; dioxybenzone;
diphenhydramine and &a citrate; diphenhydramine and fts hydrochioride; divaiproex and fts stkal
metal salts; docusate calclum, potassium, and sodium; doxyoyciine hydrate; doxylamine succinsts;
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dronabinol; afaroxan; enaleprl; snoxacin; ergotamine and iis tartrate; erythromycin; estropipats;
othiny! estrediol; ephedrine; epinephvine bilartrate; erythropoietin; eucalyptol; famotidine;
fencprofen and ity metal salis; farrous fumarstes, gluconate and sulfate; fexofenadine; fiucxetine;
folic acid; fosphenyloln; 5-fucrouracl (5-FU), fucxetine; fiurbiprofen; furceemids; gabapentan;
pentamicin; gemibrozi; gliptzide; giycering; glycary stearate; granisstron; griseofulvin; growth
hormone; guafenasin; hexylresorcingl; hydrochiorgtivazide; hydrocodone and fis tarirstes;
hydrocortisone and its acetute; 8-hydroxyquinoline sulfate; hydraxyzine and iis pamoste and
hydrodhoride saits; Ibuprofen; Indomethacin; inasiol; insulin; jodine; ipecac; iron; lsosorbide and
ks mano- and dinlirates; ismdcam:; ketamine; kaolin; keioprofen; lactic acid; lanolin; lecliiin;
feuprolide acatats; lidocaine and Its hydrochioride salt; Iifinoprl; Rotrbx; loperamide, foratadine;
lovaststin; lutelnizing hormore; LHRH (utsnizing hormona replacement hormone); magnestum
carbonate, hydroxkie, salicytate, end tristiicuts; mecilzne; mefenamic acid; meciofensmic ack;
macicfenamats sodium; madrocyprogesterons acetets; methenamine mandelats; menthol;
maperidine hydrochloride; metaproterenol sutfate; methscopolemine end Ks nitrates; methsergide
and ks maleate; methyl nicotinate; metiyl salicylate; methyl celluioss; mathmodmide;
metocioprarnide and its halides/hydrates; metronidazole; metoprotol tarirats; miconazole nirate;
mineral ofl; minoxiif; marphine; neproxen snd its elikali metal sodium aalts; nifedipine; neomycin
wilfate; niacin; niacinamida; nicotine; nicotinamide; nimemiids; nitraglycerine; nonaynal-9;
norethindrons and Ite acetale; nystatin; octoxynol; octoxynol-8; octyl dimethyl PABA; octyl
mathoxycinnemete; omaga-3 polyunsatursied fetly nciis; omeprazole; ondsnestron and ks
hydrochioride; auolinic acid; axybenzone; oxtriphyliine; para-aminobenzoic acil (PABA); padimeds-
O; peramnethadions; pentastatin; pepparmint off; pentaerythritol tatranitrate; pentobarbitel sodhum,
perphenazine; phanelzine sulfgta; phenindamine and s tarirats; pheniramine maleats;
phencbardital; phenal; phenciphthalsin; phenylephrine and its tannates and hydrochiorides;
phenyipropanolamine; phanytoin; pirmenoi; piroxicam and its salte; polymicin B sulfate; potassium
chioride and mm.mmhwmmm procatsrol; promethazine and ita
hydrochloride; propaxyphene and fis hydrechicride and napsylate; pramiracetin; pramaxine and is
hydrochiorkis salt; prochiorperazine and iy maleats; propanciol and its hydrochioride;
promaithazine and fis hydrchioride; propanciol; pssudosphediine and its suifates and
hydrochlarides; pyridoxine; pyrolamine and s hydrochiorides and tannates; quinapril; quinidine
gluconets ard sudfate; quineatrol; ralitoling; ranitadine; resarcinol: riboflavin; saficyilc acid;
scopolaming; sesame ol shark liver of; simethicons; sodium bicarbonate, cltrate, and fluoride;
sodlum monofivarophasphats; sucraifets; sutfansthamrnle; sulfasalezine; sulfur; sumairiptan snd
s succinate; tacrine end ke hydrochioride; theaphylline; terfenadine; thiethyiperazine and its
maiasts; imciol and lis maleats: thioperidons; tramadol; rimetrexate; triazolam; tretinoin;
fetracyciine hydrochloride; toimetin: toinaftate; triciosan; trimsthobenzamide and s hydrochloride;
tripsiennamine end ks hydrochioride; tripofidine hydrochioride; undecylanic acld; vancomycin;
verspami HC!; vidaribine phoaphats; vitsmins A, B, C, D, By, B3, By, 81, E, and X; witch hazal;
xylomeftazoiine hydrochioride; xinc; zinc stifate; zinc undecylenate. Active agenta may further
include, but are not imied to food acids; Insoluble metal and mineral hydroxides, carbonales,
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oxides, polycarbophiie, and salts thereof; adsorbaiss of active drugs on & magnesium irisdicate
base and on & magneaium shaminum afiicete bese, and mbdures thersof. Mixiures el
phermaceutically acceptable saits of thess and other actives can ba usad.

Wa have unmempactedly found that the coatings formed by dipping substrates into the
compaoaitions of the present invention possess excellent properties comperable to those
possessed by gelatin coatings, 8.0. creck resistance, hardneas, thickness, colar uniformily,
smocthness, and gloss. Additionaly, tabiels dip coated with the composiions of the presant
invantion are superior to tablets dip coaied with conventional gelatin-based coatings in several
important ways. Firat, tablets dip coated with the compesitions of the present invention
edvantageoualy retain accapiable dissolution chemactaristics for the desined shell-ife and storage
period at slevated temnperature and fmidity conditions., The callulcss-ather basad compoaltiona
actording to the presant invention are also advantagecusly mora resistent to microbisl growth,
which thersby snabiss s longar shalf-life or use-iifa of the dipping solution as wel as & reduction In
manufeciuring cost, in addition, the sugar-thickenad dipping dispersions according to the present
invantion bensficially employ & lower water content reiative to that of gelatin-containing
dispersions, which thareby enables a shorier drying cycie tims.  Although the water content of the
dipping dispersiona of the present fvention s higher than that typically found in gelstin-based
dipping solutiona, the cellulose-ether based composiiions of the prasent nvertion surprisingly
required & shorter drying cycle timas relative to that for gelstin-contalning compositions. The dried
coatings comprised of the compositions of the present invention also surprisingly and
advantagaously contained fewer air bubbies relstive to the amount presant in dried, gelatin besed
dipping composttions. Uniike procassing with galatin-contsining compoeltions, substrates mey
optionsily ba dipped In the soluions of the presant Invention at room temperabge, which is
economically more beneficial.  tn addition, the dip coated compositions of the present invention
posssas a higher degree of giossiness relsiive to similar costings applled via spray coating method
known In the art.  See United States Patent No. 8,274,162 (imaging systsm for gloss
measuremeants).

We have further unexpectadly found thet the addition of an sffective amount of weight gain
aenhancer to a fim farming composition comprised of fim former and hydrocollokd not only
significantly increaped the resulting dry weight of the dip costing on & subsirats, but it siso
improved the color uniformity of the coating.

The invantion Hustretively disciosed harain sultably may be praciiced in the absencs of any
component, ingrediant, or stap which is not specifically disciosad herein. Seversl examples ere sst
farth balow 10 further Eustrets the nature of ths kvention and the mannear of canying k out.  However,
the invantion shouki not be considerad as baing limitad to the detells therecf.

EXAMPLES
Exampls 1.) Pragaration of Sybeoating Disgersions

An aqusaus disparsion contalning the ingredients eel farth in Table A was prepared by
combining ol of the Ingradients in a basiker under emblent conditions.,

11
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| Inaredient _ Pact”
HPMC (2910, 5 mPs) fiom 20
Dow Chemical Compeny under the fradenama,
*Methocel E-5°
Castor oll 1
Weter 2415
Total Coating Solution 2625
% solids In coating solution 8%

* expressed in jerms of part by weight unieas otherwise noted
Additionsl aquecus dispersions containing the ingradients in Table B wers simiarly

5 BEND B AP BOBIBEN] SLIOE S il | IR S
noredief | Ex1A™ |Ex1B Ex1C E1D
"HPWC 2910,5 | 20 40 40 28 28
mPs
[ Castor o 1 0 0 0 0
water 2123 | 568.67 588.67 560.87 666.67
meliodaxtin | 0 53 53 87 67
—— —
PEG 400 0 7 7 5 5
Hydroxy- 0 0 0 0 0
sthylceliiose*
Toll coafing | 233.3 | 060.87 600.87 | 66887 | 666.67
solution
Wi % solids In | 0% 15% 15 5 16
costing
solution

* Avallable from Aquelon, under the tradename, “Netrosol 2501

** all values expressed |1 terms of parts by weight uniess otherwisa noted

10

w A et

Ex18 Ex1H
water S66.67 | 500.67 800.4
 matodein | 71 71 0
Castor ol 0 ) 0.13
"HPMC (1910, |0 0 QA
SmPas) '
| PEG 400 5 3 0

12

Additional aqueoun disparsions containing the ingredients in Tabie C were simiiardy prepared:
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Hydraxy- 24 24 0
sthyicelulose*

Tolal coating 80867 | Gas.er 7228
solution

Wi% solidsin | 15% 15% 4.5%
coating
solution
* Avaiahle from Agqualen, under the iradename, “Natrosol 250L"

" all values sxprassad 'n terms of parts by weight unless otherwiae noted

Exampie 2.) Preparation of Subcosted Tabists
5 Compressed tablets wers preparsd In accordance with the procedure set forth in Example
1 of United States Patant No. 5,868,589 (“580 Patent™), which was incorporated by reference
herein.
The dispersion of Example 1 was then applied onto the compressed tablets via spraying in
accardance with the procedurs set forth In the exemples of the '580 Patsnt . As shown In Table D
10 below, the dried subcosted tablets posseesed an average 2% to 4% weight gain relative to the
weight of the aubcaating-free tablets.
This process was repsated with addiional comprassad tabiets, it with the substitution of
sach, respective subcoating dispersion produced In Exampie 1A to 1H for thet of Exampis 1. The
percantage weight gain of the dried subcosted tablets are set forth below In Table D:

O-FNLN-FNNE

Example 3) Progaration of HPNG Cogted Teblets

Agueous HPMC dipping solutions contalning the Ingredients set forth In Teble E were
20 prepared:

13
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11

14

09.89

83879

85.86

0.11

0.121

0.15

100

100

100

14

17

10.11

11.121

1495

: HPMC was dispersed Into

m"llofdolnrhdmtwatnmtsmorm'c After adding about 1 wt % FD&C blue dye
thereto, the saksion was mixed until homoganeous. The solution was then cooled to »

temperstura of sbout 22 *C.

me but vﬂhsub'ﬂuﬂdePmcmw 1EmPuHumHPMcE5

: HPMC was dispersed Into

mmlddﬁnhdwanmnd'm‘c madmmPEommm.m

solution was mixed unth homogeneous. The sohution was then coated 1o a tampersture of about 22

3D: HPMC and xanthan gum

mﬂbmmuawuw'cunﬂmmmm After
discontinuing the heat, the solution was diviied Into two parts. 4.36 wt. % of a yellow color
dispersion svalable from Calorcon, inc. undar the tradename, “Opatint Yeliow DD-2115" was
added to the first part and mixed at @ low spesd until dispersed. 5.8% of a grean color dispersion
sveiiable from Colorcon, Inc. under the tradenams, "Opatint Grean DD-11000" was added to the

second part and mixed at a low speed untl dispersed. The two dispersed sotutions were then
stored undar amblent conditions for about 12 hauwre.

14
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dipped Into the dipping solutiona of Exampis 3A for & dwell time of t second, removed from the
dipping solution, then dried under ambient conditions.

This pracadure was repsated, but with substitulion of the dipping solutions of Exarmplas 3B
and 3C, respeciively, for the dipping solution of Example 3A.

An obsarveiion of the reaulting coatings showed the following:

Tabiats Costed with Coating of Ex, 3A; Tihw coatings wers smoath, hard, and
shiny, and had no bubbies or cracking. However, the coaiings ware non-uniform and thin,
with land areas not well-covered. Upon exposure to amblent conditions for a six morih
pwriod, noutdumuamhlhaeudnp

1 Cog ¢, 3B: The coating ware shiny, with few bubbles
mdnoa‘ackhg mmmmuﬂ’umandmhmhmmth
3A. The coatinga were aiso somewhat tacky and thin, with lend areas not well-coverad.
Upon exposure tn ambient conditions for a six month period, no cracks wers seen In the
costings.

Inblels Coater with Coating of £x, 3C; The coeatings were shiny with few
bubbles and no cracking. The coatings wers more uniform end rough relslive to those of
Exampie 3A. The coatings were also somewhat tacky and thin, with land areas not well-
coversd. Upon exposure to ambiend conditions for & six month period, no cracks wers
ssan in the coatings.

mwhmmwzmmmmmhmpm
were coated with the resuiting dipping solution of Exampiles 3D using a commevcial grade gel-
dipping machine in accordance with the procadure described in Unliad States Patent No.
4,820,624, which ls incorporated by referance herain.

This procedure was repeatsd, but with substitution of the dipping solutions of Exampies 3E
and 3F, respectively, for the dipping solution of Exampie 3D.

The average percentage weight gain of the dried dipped coetings were as set forth In
Table F:

15
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Table F: Waioht Gain of Dried Dip Coating

Exampie % Y Guin of Driad |
- Coating®

Ex. 3D 0.75-2.28

Ex 3E 19-352

Ex. 3F 32-58

* Relative to weight of driad subcoating and core

MCP-282

Thia exampie showed that the eddition of xanthan gum to the HPMC dipping solution
providad e viscosfty enhancement to the dip coating, and thus an inoreesad weight gain of the dip

coating on the tablets.

Example 4) _Prem

Dipping solutions comprised of the components set forth in Table G wers prapared by
disparsing 75 g of the modified waxy maize starch Into 200 mi of water under ambilent conditions

Example 4B
128
(Purity® Gum 59)
watar 200 200
| Total weight of solution 275 325
Wi % sciids in dipping sclution | 27 )

* sl values expreased In tarms of weight (g) uniess ctherwise noted

Dipping soiutions comprised of the componenis sat forth in Table H below were prepared
by dispersing all of the components into 200 mi of watar under ambilent conditions with mixing until

the resulting solution was clear.

16
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Total sclids 2414
TOTAL solution (w/ 4411
55% solids)

* all values axpressad In terms of weight (mg) uniees otharwise noted
Each side of the subcoatad tablets prepared in accordance with Example 2 using the
sitbcoating produced in Exampie 1H were hand-dipped into the dipping solution of Exampie 4A for

a dwel ime of ebout 1 sacond, pulled up, then driad under amblent condlitions.

This procedurs waa repeated, but with substitution of the dipping solution of Example 4B
for the dipping solution of Exampile 4A and with about a 3 day period bsiwesn the completion of
production of the dipping solution and the commeancemant of dip coating process.

This procedure was further repeatad, but with substitution of the dipping solutions of
Exampile 4C for the dipping solution of Exampis 4A and with aboute 12 hour period between the
completion of production of the dipping solution end the commencement of dip coating process.

mmammmmmm

smoath, aven, andnutuyoruadul However, mmmmwmmw

areas weare not coversd. No cracking after exposure to amblant conditions for & period of -

thlylhalandmmcwund however, tlnenuﬂngluaduaﬂrmmto
ambisnt conditions for a perlod of 6 months.

; poing Solution of Ex, 4C: The coetings passessed axcelient shins
nndm.wﬂmunoohwmmam No cracking after exposure to amblent
conditions for a period of 2 monthe.

17
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The procedure set forth in Example 4C Is repeated, but without the inclusion of
simethicona. Prior to coating the substrats, the solution Is exposed to a vacuum pressure of 5
inches Hg in order to remove aubstantially all of the vishbils bubbias from the solution. The
resulting coating possessss excalient shine snd cover, and Is smooth with no cracks.

Example §) Effect of §imsthicons on Coating Weight Galn

The following dip coating solutions were prepared to Dustrate the effect of simethicone as a weight
gein enhencer. Amounts are parcent based on the total waight of coating soiution.

ngradient 8A (1) 8C 8D ~ BE
HPMC 2810, — 12 2 12 12 12
SmPs

Xanthan Gum 1 i 1 1 1

| Simethicone 0 0.036 0.07 0.14 025
Yellow color 8 ] a [} (]
dispersion*™

Whater 81 80.965 80,53 80.86 80,75 |

*** Yellow color dispersion was “Opatint"® No. DD2125 obtsined from Colorcon, Inc.

Dipping solutions A through E, above, ware praparsd in the following manner: Puriiad water
was heatad o about 35°C. HPMC and xanthan gum were added while mixing using a taboretory
scale electric mixar {Jenke and Kunkasl, IKA Laborischnik, Staufen, Germany) with propelier biade
at appresdmately 1000 rpm until the powders appearad uniformly dispersed. Heating was
discontinued, and the resulting dispersion was sliowed to stend avemight et room temperatire.
Simethicone and yellow color dlsparsion ware then added with mixing at approsdmatety 500 rpm.

Subcoeted cores, prepared accarding to the method of example 1A, were pre-weighed, then
dipped In solutions A, B, C, D, and E, above for a dwell time of ebout 2 seconds, pulled up, then
dried at amblent conditions {about 22°C). The cares were dipped simultansously In seta of 7.
Three saparete spis of sgven corss were dippad in sach solution A through E. The average
weight gain was detsrmined from the triplicate sets of dipped cores fram each coating eolution.

Resulting weight gains were ae follows:

[ Dipping Solution 8A 6B ac () 6E
Average weight 133 208 23 BT | 189
gein from dip

coat (mg/heblet)

18
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TABLETAS SUMERGIDAS EN MATERIALES LIBRES DE GELATINA

Una forma de dosificacién similar a capsula elegante, lustrosa,
preferida por el consumidor, comerciaimente disponible como una “gelcap”
se prepara sumergiendo cada mitad de una tableta alargada en dos colores

diferentes de solucién de gelatina segun se describe en las patentes US

4.820.524, US5.538.125, US5.685.5689, US5.770.225, US5.198.227 Yy

US5.296.233. Una forma de dosificacion 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 describe en las patentes Estadounidenses US5.228.916,
US5.436.026 y US5.679.406.

Antes del desarrollo de la tecnologlia de inmersion, las tabletas eran
generalmente recubiertas con diferentes polimeros para mejorar su aspecto
estético, estabilidad, y facilidad de ingestion. Los polimeros eran aplicados
ya sea desde solucibn en solventes organicos, o desde una dispersion
acuosa por roclo. Las tabletas recubiertas mediante este método carecian
de superfice lustrosa y de elegancia de la gelcap y la geltab.
Adicionaimente, no es posible recubrir por rocio una tableta con un

recubrimiento de color diferente sobre cada extremo.

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

velocidad de disolucidon disminuida después de almacenamiento prolongado

70
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debido a la formacion de enlaces ftransversales (que originan
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
aespongiforme bovina (BSE, “enfermedad de las vacas locas®) determina que

la gelatina sea menos conveniente para uso en productos farmacéuticos.

En conveniente encontrar un material para inmersién que produzca
una forma de dosificacion semejante a capsula, que sea elegante, lustrosa,
preferida por el consumidor, pero en la cual estén ausentes las limitaciones

inherentes a la gelatina, particularmente aquelias sefialadas anteriormente.

Se hicieron tabletas recubiertas utilizando los siguientes tipos de
materiales en el hundidor de nucleos en escala de laboratorio solo 0 en
combinaciéon de uno con otro, asi como también con espesadores,

plastificantes, y agentes antiformadores de espuma:

-

Pollmeros Altos en Sélidos — Eudragit, Surerelease, Aquacoat
Celuldsicos — HPMC, HEC, CMC
Almidones Alimenticios Modificados - Goma de Pureza 59

Polimeros de glucosa — Maltodextrinas

o b @ N

Miscelaneos — Opadry li, PVP K29/32.

Véase la Tabla 1 para deialles completos de las formulaciones,

resultados de inmersion, y observaciones.

8\



10

15

La Tabla 1 contiene también alguna informacién sobre estabilidad
limitada para los nicleos surnergidos. Los dos mejores sistemas fueron

inicialmente 14% HMPC ES y Goma de Pureza 59/Sucrosa/Glicerina.

Desde este amplio sistema de examen, 8e hizo experimentacién
adicional con HPMC E5 puesto que este era el mejor candidato para
reemplazo de la gelatina. Las ventajas de usar HPMC mejor que gelatina

consistieron en que este podria ser:

1. Sumergido a RT, disminuyendo asi los defectos de burbujeo;

2. Hecho y desaireado con facilidad;

3. Ventajoso para uso en la planta por razén del potencial para
menos problemas relacionados con la maquina asociados con
humedad y calor provenientes de cubetas de inmersion, y més
bajo consumo de enargia;

4, No tan susceptible a contaminacién microbial;

5. Se seca rapido hasta un recubrimiento cristalino, duro, no
pegajoso;

6. Sumergido en nucleos subrecubiertos o no recubiertos
reducidos,

7. Estable a 40°C/75% RH y 50°C;

8. Funciona sin ningtn control de temperatura o de viscosidad en

las cubetas de inmersién.



10

185

20

25

La desventaja principal de la HPMC ES consistia en costos de materia
prima mds elevados después de la gelatina. La goma de xantano (XG) era
utilizada en combinacién con HPMC E5 para disminuir la cantidad de HPMC
E5 requerida en el recubrimiento y para mejorar la apariencia del

recubrimiento.

Dos grupos de ensayos utilizando el material de HPMC E5 fueron
conducidos en equipo de goteo. En los primeros ensayos, se utilizaron tres
tipos de nucleos subrecubiertos con dos tipos de material de inmersién
HPMC ES5/XG. Los nicleos fueron sumergidos a temperatura ambiente con
muy pocos defectos de burbujas y funcionaron bien en la maquina. La
cuestién con todos los nucleos sumergidos radicd en excesivamente escasa

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

En el siguiente grupo de ensayos, se hicieron materiales de inmersiéon
de HPMC ES/XG a més elevado porcentaje de sdlidos que en los primeros
ensayo para incrementar la ganancia de peso del material de inmersion
sobre los nlcleos y para mejorar la apariencia estética del producto. Se
evaluaron muchos tipos de nicleos subrecubierios, incluyendo un control,
algunos asistemas poliméricos diferentes a niveles reducidos de
subrecubrimiento, nlcleos recubiertos con cera y nlcleos de
subrecubrimiento reducido sometidos a la accién de tambor giratorio para un
método de semi-inmersién y nicleos no recubiertos. Las ganancias de peso
de nicleo sumergido para los materiales de inmersién de 800 cps variaron

entre 12-22 mg, en tanto que aquellas del material de 1500 cps variaron
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entre 20-36 mg. Las lecturas de viscosidad en la planta fueron entre 100-200
cps mas bajas que en el laboratorio. Los nicleos sumergidos tenian muchas
burbujas grandes debido a desaireacién incompleta del material de
inmersién a la iniciacidon de ios ensayos. Los recubrimientos a partir del
material de inmersién de 800 cps fueron lustrosos pero delgados, en tanto
que el material de inmersién de 1500 cps origind recubrimientos gruesos no

uniformes.

La disoluci6n de los nucleos recubiertos con HPMC ES/XG fue en
general mas répida que la de los nlcleos sumergidos en gelatina. La
formulacién fue hecha 6ptima en el laboratorio hasta 12% HPMC ES/0,13%
XG hasta ganancia de peso de equilibrio, costo de material de inmersién, y

aspecto estélico aceptable.

Se hizo experimentaciéon adicional con el sistema de HPMC E5/XG
para evaluar los defectos de sustituir parciaimente el HPMC E5 con otros
materiales, tales como polimeros, maltodextrinas, y aimidones en un intento
para reducir los costos de materia prima y mejorar la apariencia del producto
(véase Tabla 4). Un sistema adecuado de recubrimiento por inmersion de
combinacién de HPMC E5 no fue identificado debido a fraccionamiento
térmico v a falta de uniformidad, no obstante que gran parte de este
aprendizaje fue utilizada para modificar el subrecubrimiento para reducir el

nivel de subracubrimiento y [os costos de materia prima.
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La Tabla 16 muestra una lista de algunos sistemas de
subrecubrimiento altemativo para recubrimientos exteriores de HPMC/Goma
de Xantano. En la Tabla 16, todos los nicleos fueron humedecidos con el
sisiema E5/XG excepto en donde se indicd (véase la clave en la parte
superior de la primera pdgina). La fecha de disolucién (a RT) y los
comentarios son para los nicleos sumergidos. Se intentaron muchos
sistemas diferentes de recubrimiento para llenar el dérea de tierra. Polimeros,

rellenos y plasticizadores fueron como sigue:

1. Polimeros: HPMC E5, E15, ES50, K3, Natrosol 250L, PVP
K29/32.
2. Rellenos: Maltodextrinas, Almidones.

3. Plastificantes: PEGs, CO, Tween 80.

Los mejores sistemas en términos de apariencia, disolucion, potencial

de CIP y funcionalidad de recubrimiento fueron:

1. Nivel de 2% de subrecubrimiento, HPMC ES/CO, 9% de
solidos.

2, Niveles de 2-4% de subrecubrimiento, 40% HPMC E5/53%
Maitrin 040/7% PEG 400, 15% de sdlidos.

3. Niveles de 2-4% de subrecubrimiento, 24% de Natrosol
250L/71% Maltrin 180/5% PEG 400, 15% de sélidos.

4. Niveles de 2-4% de subrecubrimiento, 28% HPMC E50/67%
Maitrin 180/ 5% PEG 400, 15% de stlidos.
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MCP-0278 l l
TABLETS DIPPED IN NON-GELATIN MATERIALS

An elegant, shiny, consumer-preferred, capsule-like dosage form, commercially
available as 2 “gelcap” is prepered by dipping each half of an elongated tabiet in two

" different colors of gelatin solution, as described in US4,820,524, US5,538,125,

US5,685,589, USS,770,225, US5,198,227 and US5,256,233. A similar dosage form,
commercially available as a “geliab,” is prepared by dipping each hslf of a round, convex
tablet into different colors of gelatin solution, as described in USS5,228,916, US5,436,026
and US5,679,406.

Prior to the development of dipping technology, tablets were generally coated with
various polymers to improve their asathetics, stability, and swallowability. The polymers
were applied either from solution in organic solvents, or from aqueous dispersion by
spraying. Tablets coated by this method lack the shiny surface and elegance of the gelcap
and geltab. Additionally, it is not poasible to spray-cost a tablet with a different color
coating on each end. ]

The use of gelatin as a pharmaceutical coating material presents certain
disadvantages and limitations, including the potentiat for decreased dissolution rute after
extended storage due to cross-linking (resulting in insolubilization) of the gelatin, potential
for microbial contamination, and long processing times duc to extensive drying
requirements. Additionally, recent concern regarding bovine spongiform encephalitis
(BSE, “mad cow disease”™) makes gelatin less desirable for use in pharmaceuticals.

It is desirable to find a material for dipping, which produces a similar elegant,
shiny, consumer-preferred, capsule-like dosage form, but which is absent the limitations of
gelatin, particularly those noted above.

Coated tablets were made using the following typcs of materinls on the ab scale
core dipper alone or in combination with each other, us well as with thickeners,
plasticizers, and antifoamers:

1. High Solids Polymers — Eudragit, Surcrelease, Aquacoat

Cellulogics - HPMC, HEC, CMC
Modified Food Starches - Purity Gum 59
Glucose Polymers — Maltodextrins
Miscellaneous — Opadry II, PVP K29/32

w kA wN
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See Table | for full details of the formulations, dipping results, and observations.
Teble 1 also contains some limited stability information for the dipped cores. The best
two systems initially were 14% HMPC ES and Purity Gum 59/Sucrose/Glycerin.

From this vast screen, further experimentation was done with HFMC ES since it
was the best candidate for gelatin replacement. The edvanteges to using HPMC over
gelatin were that it could be:

L Dipped at RT, thus decreasing the bubble defects;

2. Made and de-areated readily;

3, Advantageous for use in the plant because of the potential for less machine-
related problems associated with moisture and heat from the dip pans, snd lower energy
consumption;

Not as susceptible to microbial contamination;

Dried fast into s hard, non-tacky, glassy coating;

Dipped onto reduced subcoeted or uncoated cores;

Stable at 40° C/75% RH and 50° C;

Rum with no temperature or viscosity control in the dip pans.

The main disadventage HPMC ES was higher raw material costs then gelatin.
Xanthan gum (XG) was used in combinatiop with HPMC ES5 to decrease the amount of
HPMC ES required in the coat and to improve the coat appearance.

Two set of trials using the HFMC ES material were run on plant scale dripping
equipment. In the firat trials, three types of subcoated cores were used with two types of
HPMC ES/XG dip materisl. The cores were dipped room tempemture with very few
bubble defects and ran well on the machine. The issue with all of the dipped cores was too
little weight gain (5-15mg) and a very thin appearance.

In the next get of trials, HPMC E5/XG dip materials were made st higher percent
solids than the first trialy to increase the dip material weight gain on the cares and improve
product assthetics. Many subcoated core types were evaluated, including a control, a fow
different polymer systems at rednced subcoat levels, wax coated and tumbled reduced
subcoat cores for a half-dipped approach and uncoated cores. The dipped core weight
grins for the B0O cps dip materials ranged from 12-22 mg, wheroas those of the 1500 eps
material anged from 20-36 mg. The viscosity readings in the plant were between 100-200
cps lower than in the lab. The dipped cores had many large bubbles due to the incomplete
de-acration of the dip materials at the start of the nma. The coatings from the 800 cps dip

® N AR
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material were glossy but thin, whereas the 1500 cps dip material resulted in thick
nonumiform coats.

The dizsolution of the HPMC ES/XG coated cores was generally faster than the

. gelatin dipped cores, The formulation was optimized in the lab to 12% HPMC E50.13%

XQ to balsnce weight gein, dip material cost, and acceptable acathetics.

Further experimentation was done with the HPMC ES/XG system to evaluate the
effects of partially substituting the HPMC ES with other materials, such as polymers,
maltodextrins, and starches in an attemgpt to reduce the raw material costs and improve
product appesrance (see Table 4). A suitsble HPMC ES combination dip coat system was
not identified due to cracking and nomuniformity, however much of this lserning was nsed
to modify the subcoat to reduce the subcoat level and raw material costs.

Table 16 lists some alternative subcoating systems for HPMC/Xanthan gum outer
coatings. In Table 16, all of tha cores were dipped with the ES/XG system except where
indicated (seo the key at the top of the first page). Dissolution date (at RT) and comments
are for the dipped cores. Many different coating systems were tried fo fill in the land ares.
Polymer, fillers and plasticisers were as follows:

1. Polymers: HPMC ES, E1S, ES), K3, Natrosel 2501, PVP K29/32

2. Fillers: Maltodextrins, Starches

3 Plasticisers: PEGs, CO, Tween 80

The best systems in terms of appearance, dissolution, CIP poteatial and coat

1. 2% subcost level, HPMC ES/CO, 9% solids

2. 2-4% subcoat levels, 40% HFPMC E5/53% Maltrin 040/7% PEG 400, 15%
solids.

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

4, 2-4% subcoat levels, 28% HPMC E50/67% Maltrin 180/5% PEG 400, 15%
solids.
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