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Ref: P1.-GRUNENTHAL GmbH.-Expediente No. 00-002.023.-

‘ 1. Me refiero al asunto de la referencia.
|

2.

Por medio del presente, atentamente me permito manifestar que:
hubo un cambio de apoderado para todos los asuntos de la Propiedad-
Industrial en Bogota de la sociedad GRUNENTHAL GmbH.
‘.‘ 3,

En consecuencia, atentamente solicito a ese Despacho reconocerme

personeria en este asunto, de conformidad con la sustitucién de poder
adjunta, otorgada a favor de la SUSCRITA.

4. Por lo tanto,

ruego a usted notificarme de

las _providencias
expedidas dentro de este expediente y notificadas al anterior apoderado,

que actualmente se encuentran pendientes de cumplimiento o de
respuesta.

5.

Solicito a ese Despacho proceder de conformidad.

Atentamente,

3\ | CQ/{\ SR

‘W——
ALICIA LLOREDA RICAURTE

T.P. 53215
Codigo 231

e
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SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E. S. D.

Ref: P1.-GRUNENTHAL GmbH .-Expediente No.00-002.023.-

Yo, JOSE ANTONIO LLOREDA, mayor de edad y vecino de esta ciudad,
abogado titulado e inscrito, identificado como aparece al pie de mi firma,
actuando en mi caracter de Representante Legal en Bogotd para asuntos
relacionados con la propiedad industrial de GRUNENTHAL GmbH, sociedad
organizada y existente de conformidad con las leyes de Alemania,
domiciliada en Aachen, Alemania, tal y como consta en este expediente,
atentamente manifiesto a usted que SUSTITUYO el poder a mi conferido a
la doctora ALICIA LLOREDA RICAURTE, abogada titulada e inscrita,
identificada con la cédula de ciudadania No. 39.690.713 de Usaquén, para

que continle representando a la mencionada sociedad en el expediente de
la referencia.

De conformidad con el articulo 66 del C.P.C., manifiesto bajo la gravedad de

juramento que los demas apoderados citados en el documento otorgado a
mi favor no desean ejercer el poder a ellos conferido.

El mencionado apoderado tendra las mismas facultades a mi conferidas, en
especial, renunciar, recibir, sustituir, desistir, pfesentar recursos, conciliar,

transigir, y en fin, para todo lo que se encaming/a la correcta defensa de los
lntereses de la:sociedad encuyd-nombre’ Aabl

L SuUXTA LLBCBOT. -
Atentamente,-\m ¥ pRESE?TSCEé f‘:_i:misuo[&]azi.
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SUPERINTENDENCIA DE INDUSTRIA'Y COMERCIO

DIVISION DE NUEVAS CREACIONES
1 2020

| Bogota, DC,21 de septiembre de 2004

Apoderado: Alicia Llorada Ricaurte Oficio: A e

| - LLl4s

|

/ASUNTO Radicacion: 0-2023
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', Tramite 002

{ Evento 001

\‘ Actuacion 430

‘ Folios

Q)omo resultado del examen de fondo, realizado con fundamento en el articulo 45

d{_e la Decision 486 de la Comisidon de la Comunidad Andina, se le comunica:
{t

Dl':ocumentos estudiados:

|

QK‘icapitulo descriptivo, folios 7 a 26;

0"_icapituio reivindicatorio, folios 27 a 29;

0ﬁ° examen de forma, folios a 97 y 98 ;

Orlﬁespuesta técnica al 1° examen de forma, folios 100 a 123;

OSliolicitud de la cual se reivindica prioridad, junto con la traduccion minima
rquLUerida, folios 36 a 92;

02'{’ examen de forma, folio 135;

@ Solicitud del examen de patentabilidad, folios 137 g 140.

i
I

Obj%eto de la invencion:
{

3

El tit‘;ulo de la invencion es "PROCEDIMIENTO DE PREPARACION DE UNA
COMIPOSICI(')N DE LIBERACION RETARDADA, Y COMPOSICION
PREPARADAPOR EL PROCEDIMIENTO".

El obl"eto de la presente solicitud se refiere a composiciones de clorhidrato de
trama‘:]dol que tienen la liberacion retardada, por una cubierta de etilcelulosa y un

plastificante de almenos un diester lipéfilo de un acido dicarboxilico alifatico o
.
aromatico.




Determinacion del estado de la técnica:

El articulo 16 de la Decision 486 de la Comision establece: “El estado de la técnica
comprendera todo lo que haya sido accesible al publico por una descripcion escrita
u oral, utilizacion, comercializacion o cualquier otro medio antes de la fecha de
presentacion de la solicitud de patente o, en su caso, de la prioridad reconocida.
Solo para el efecto de la determinacién de la novedad, también se considerara
dentro del estado de la técnica, el contenido de una solicitud de patente en tramite
ante la oficina nacional competente, cuya fecha de presentacién o de prioridad
fuese anterior a la fecha de presentacion o de prioridad de la solicitud de patente
que se estuviese examinando, siempre que dicho contenido esté incluido en la

solicitud de fecha anterior cuando ella se publique o hubiese transcurrido el plazo
previsto en el articulo 40.”

No | Documento Titulo Fecha de

No. Publicacién
D1 |US 5645858 Multilayered controlled release | 08-julio-1997

pharmaceutical dosage form

D2 |EP 0630646 Controlled-release formulations coated | 28-dic-94

with aqueous dispersions of
ethylcellulose

Evaluacion de los requisitos de patentabilidad:

El articulo 14 de la Decision 486 de la Comision de la Comunidad Andina
establece: “Los Paises Miembros otorgaran patentes para las invenciones, sean
de producto o de procedimiento, en todos los campos de la tecnologia, siempre

que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacién
industrial.”

| En cumplimiento con este articulo, se procedio a evaluar los requisitos de

]novedad, nivel inventivo y aplicaciéon industrial con el fin de establecer la
l patentabilidad de la invencion reivindicada en la solicitud en estudio.

l

i Evaluacién de la Novedad:

|

|El art.16 de la Decision 486 de la Comision de la Comunidad Andina establece:
!“Una invencion se considerara nueva cuando no esta comprendida en el estado

i.de la técnica.” “El estado de la técnica comprendera todo lo que haya sido
Eaccesib/e al publico por una descripcion escrita u oral, utilizacion, comercializacién
o cualquier otro medio antes de la fecha de presentacién de la solicitud de patente

i
|




5

SURELEAS} and compnses -ethyl ccllulose. d1buty1¥(
gcbacat'e"'oleic ac1d, ammoniated water,”and fuséd silica. /

* The rgplnlayered controlled release pellets.of the inven-
. tion are preferably provided in.a.hard.gelatin,capsule-but
! miay also be provided in any. other.suitable oral-dosage form
i such as a matrix comprising such pellets agglomerated with
‘an appropriate and compatible binder to form a umtary solid
‘dosage form which will, release the mtact pellets in_the
; dxgesuve tract after. swallowmg o 0 1
'+ The film forming process of the invention can be carried
out in conventional pans, preferably pans with one way air
flow to provide more control over the pan environment.
More preferably the coaung is accomphshed in a fluidized
béd ‘which is an air suspension technique known as 45
“Wurster” coating. Most. st preferably the pellets are coated i in
a rotor granulator ‘with a “top fluid bed whmh prowdcs
rotation of the pellets dunng coating to_ensure a more
uniform coat of the pellets. Examples ofa preferred coating
' apparatus of the invention is a GLATT GPCG-5 rotor
i granulator. Other coating aterials and techniques can be
' applied such as those disclosed in The Theory and Practice
of Industrial Pharmacy, Lachman et al., 3d edition, 1986.

The invention will now be illustrated by examples. The
examples are not intended to be limiting of; the scope of thc
present invention but read in conjunction w with the detallcd
and general description above provide further understand—
ing of the invention and, ‘outline a proeess for. prepanng the
oomposmons of the_inventions-and ‘methods>of practicing,

the mvenuon v
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EXAMPLES

: The following ingredients, processes and procedures for
preparing the compositions of the present invention corre-
¢ spond to that described above. The procedure below
i describes with particularity the various formulation ingre-
dients and procedures utilized. Any methods, starting
materials, reagents or excipients which are not particularly
described will be generally known and available to those
skilled in the pharmaceutical formulation arts. All formula-
tion percentages are provided in percent by weight by total
weight of the composition.

i 35

Example 1 45

300 mg. tramadol susta.med release. capsules

| JE

A Composmon Unit. Dose,

The theoretical quantitative-composition.(per -unit .dose) 50
for tramadol HCI 300 mg sustained_release. capsules is

provxdcd below ™= T .

[

; % weight/weight mg/Capsule 55
; Components (theoretical) (theoretical)
| Tramadol HCl ¥ 6834 300

(OPADRY ® Clear 114 501

'Ys-3-7011)*

* Purified Water, USP? — —
Sugar Spheres, NF, 125 54.87
OPADRY.® Clear, 448 19.66

I YS-1-7006°

| SURELEASE ® E-7-7050* V/ 1354 5944

; Capsules® v — —_

- Toul 100.00% 438 98myg®

/49

5,645,858

6
-continued
% weight/weight mg/Capsule
Components (theoretical) (theoretical) -

'A mixture of hydroxypropy! methylcellulosé, polyethylene glycol and pro;

pylere glycol:

ified Water, USP is evaporated during processing.
3A mixture of hydroxypropy! methylcellulose and polyethylene glycol
“Solid content only of 2 25% aqueous dispersion of a mixture of "ethyl
celiulose, dlbutyl sebacate, oleic acid, ammoniated water and fumed silica.

The water in the dispersion is evaporated dring processing.

SWhite, opaque, hard gelahn capsule, size 00.

SBach batch is assayed prior to filling and the capsule weight is adjusted as
required to attain 300 mg tramadol hydrochioride per capsule.

The quantitative. batch composition for tramadol hydro-
chioride 300 mg sustained release capsule is shown below
(Theoreucal batch quantity 25,741 capsules)

Components

Weight

Step 1: Preparation of Tramado]

Hydrochloride Beads (bead Build-up #1) 12.000
Opadry ® Clear YS-3-7011 0.200
Purified Water, USP 5454
Sugar Spheres, NF v 4,000
Total Weight Tramado] Hydrochloride 16.200 kg
Beads (Bead Build-up #1)

Step 2: Clear & Sustained Release

Bead coating #1

Tramadol Hydrochloride Beads 8.000
(derived from Step 1)

Opadry ® Clear YS-1-7006 0.360
Purified Water, USP 5.928
_Surclease ® E-7-7050— v 0.672
Total Weight Clear Coated Sustained 9.032 kg
Release Beads

Step 3: Tramadol Hydrochloride Beads *

(Build-up #2)

Sustained Release Beads (derived from Step 2) 8.000
Tramadol Hydrochloride & 4.320
Opadry ® Clear YS-3-7011 0.072
Pwrified Water, USP ¢ 1.964
Total Weight Tramadol Hydrochloride 12392 kg
Beads (Build-up #2)

Step 4: Clear & Sustained Release Bead

Coating #2

Tramadol Hydrochloride Beads v

(derived from Step 3) / 10.000
Opadry ® Clear YS-1-7006 0.250
Purified Water, USP  ~ 6.450
Surelease ® E-7-7050 v~ 1.050
Total Weigh Tramadol Hydrochloride ¢ 11.300 kg

Sustained Release Beads -
Step 5: Capsule Filling /

B. Methods of Manufacturing and Packaging

NOTE: The drug substance and excipients may be
deagglomerated, if needed, by milling or screening.

Step 1: Preparation of Tramadol Hydrochloride Beads
(Bead Build-up #1)

a. Preparation of Tramadol Hydrochloride Build-up Solu-
tion

i. Admix the batch quantity of Purified Water, USP and the”

60 batch quantity of Opadry® Clear YS-3-7011.

ii. Add the batch quantity of tramadol hydrochloride and
mix for approximately 1.5 hours.
b. Preparation of Tramadol Hydrochloride Beads /

i. Load the bowl of a suitable bead coater such as the Glatt
65 GPCG 5 Rotor-Granulator with the batch quantity of sugar

spheres, NF and heat until the bed reaches approximately '
40° C-60° C.
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7
ii. While maintaining the bed temperature . at approxi:
mately 40°-6Q° C., spray the entire tramadol hyd.rochlonde/
Qpadxy@ Clear YS-3-7011 solutron prepared in’Step, La.
onto the sugar spheres. "=

iii: Remove the tramadol hydrochloride beads. from the 5

granulator and’ screen to remove any agglomerates and any
fine powder o

a Preparauon of Clear Coat #1 ™

Add 54.7% of the batch quantity of Purified Water, USP
{3.240 kg) and the batch quantity of Opadry® Clear YS-1-
7006 (0.360 kg) and mix for approximately 1-2 hours.

b. Preparation of Sustained Release Dispersion #1

Add 11.3% of the batch quantity of Purified Water, | USP

(0.672kg) and 2.688 kg'of Siirelease® E7-7050 dispersion’ 15 8

e,

_ and mix for approxrmately 12 hours:
‘~ c. Preparation of Coated Beads

i. Transfer the batch quantity of the tramadol hydrochlo-
ride beads prepared in Step 1. (8.0 kg) into a suitable bead
coater such-as the Glatt GPCG'5 Rotor-Granulator and-heat
untd ‘the bed reaches approximately 402 C.-60° C.

ii>Maintain the bed temperature at the following condi-

tions and spray:

405 C.—60%C.. 88:9%of :the :Opadry®-Clear YS-1-7006

solution prepared in Step 2.a.

42° C-50° C. the batch quantity of the. Sureléase®’ 25

E-7-7050 dispersion prepared in Step 2.b.

40° C.-60° C. the remaining batch quantity (11.1%) of the
Opadry® Clear YS-1-7006 solution prepared in Step

2.a.

iii. Remove the tramadol sustained release beads derived 30
in Step 2.c.ii. from the granulator and screen the beads to

remove any agglomerates and any remaining fine powder.
Step 3: Tramadol-Hydrochioride Beads (Build-up #2)

a. Preparation of the Tramadol Hydrochlonde Build-up

L et R IN

Soluuon

i. Add the batch . quantity of Purified Water, USP,and the

batch ‘quantity ‘of Opadry®. Clear-YS- 3.7011.»

ii. Add the batch quantlty of tramadol hydrochloride.and

Jnix { for ‘approximatel§; 1-2 hours.
b. | Preparauon of the Tramadol Hydrochloride‘Beads

i. Load the bowl of a smtable bead coater.such as the Glatt

GPCG 3 Rotor-Granulator w1t.h the baxch quanuty of sus-

bed réaches approximately 40° C —60°

tions and sprays:

/50

8

ji. Maintain the bed temperature at the following condi- |

40° C.-60° C. 80% of 'tie"Opadry® 'Clear YS-1-7006
“solution prepared in-Step 4.a.
42° C.-50°_C. the batch quantlty of the. Surelease®E7-
~~%(50 dispersion prepared in Step 4.b'™ k
40° C.~60° C. the remaining batch quantity (20.0%) of the ’
Opadry® Clear YS-1-7006 solution prepared in Step
4a.
iii. Remove the tramadol sustained release beads derived .
in Step 4.c.ii. from the granulator and screen the - beads to
remove- any agglomerates and any remaining fine powder, |

'L iv: Dry the beads in 2.45° C.-55° C. dry heat oven for+—7
\ " 3‘

‘approximately 24 hours. *

Step 5:-Capsule Filing
a-~Based on the i in-process assay results, calculate the fill’

werght of ‘the "tramadol hydrochloride sustained release

beads.”
b. On a suitable filling machine or.by hand. fill the,

calculated amount of tramadol hydrochlonde sustamed

00).
Example 2

Preparation of Pseudophedrme sustained Release
eraks — - = = Capsules

Follow the procedure of Example 1 but replace the
tramadol HCI with pseudophedrine HCL aiid reduce all of the
ingredients to two-thirds to produce 200 mg pseudophedrme
sustained release capsules.

The present invention provides for a heretofore unrealized
consistent drug release pattern for very water soluble drugs

a5 such as tramadol HCl and pseudophedrine HCl from a

sustained released pellet syster. The advantages obtained
by the multilayered pellets of the invention are indicated in
the appended graph of FIG. 1 for comparing formulations
for tramadol. The graph shows that the double layer bead of

40 theinvention (ie. two controlled release layers, i.e. 8% and

10% controlled release layer amounts, by weight of the total
weight of the beads) provides a more linear (ie.. more
constant or uniform) release rate as compared to single
layered beads with a single controlled release layer (ie.,

ii. Spray on the entire tramadol hydrochlonde/Opadry® 45 12.5% and 14% controlled release layer amounts by weight

Clear YS -3-7011 soluuon prepared in Step 3 a. onto the

temperature at .approximately. 40°.C —60°

iii. Remove the tramadol hydrochloride beads from the

of the total weight of the beads).

The scope of the present invention is not limited by the
description, examples or suggested uses herein and modifi-
cations can be made without departing from the spirit of the

granulitor 4nd Scréen the beads to remove any  aggiomerates 50 invention. The multilayered dosage forms of the invention

and any fine pc powder
Step'4:"Clear and Sustained Release Bead Coatmg #2

a Preparatron of Clear Coat

Add 34.9% of the respective batch quantity of Purified

may, for example, have other applications and uses in

addition to those described herein, e.g. for vitamin supple-

ments or for controlled delivery of diagnostic agents.
Applications of the compositions and methods of the

Witer, USP (2.250 Kg) and the respéctive batch' quantity 6f ss present invention for medical or pharmaceutical uses can be

Opadry® Clear ¥5-1-7006 (0-250 kg)- and m1x for approxr—

mately 122 hours.
“b. _Preparation, of Sustained Release Dispersion #2

Addtoa suitable stainless steel mixing t tank 16.3% of the

accomplished by any clinical, medical, and pharmaceutrcal
methods and techniques as are presently or prospectively
known to those skilled in the art. Thus it is intended that the
invention cover any modifications and variations of this

batch quantity of anﬁed Water, USP. (1.050 kg) and 4; 200 60 invention provided that they come within the scope of the

kg of 'r%ureleaseé" E-7-7050 dfapersron and mix for approxr-

mately-1=2" hours.
c. Preparation of Coated Beads

i. Transfer the batch quantity of the tramadol hydrochlo-

appended claims and their equivalents.

What is claimed is:
1. A multilayered controlled release pharmaceutical dos~

age form for water soluble drugs comprising a plurality of

ride beads prepared in Step 3. (10.0 kg) into a suitable 65 coated particles each comprising: a drug active core com-

granulator such as the Glatt GPCG 5 Rotor-Granulator and

heat until the bed reaches approximately 40° C.—~60° C.

prising a mixture of hydroxypropyl methylcellulose, poly-
ethylene glycol and propylene glycol which is sequentially
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@ Controlied-release formulations coated with aqueous dispersions of ethylceliulose. |

@) A stabilized solid controlled release formulation having a coating derived from an aqueous dispersion of a |
hydrophobic polymer is obtained by overcoating a substrate including an active agent selected from the group
consisting of a systemically active therapeutic agent, a locally active therapeutic agent, a disinfecting and
sanitizing agent, a cleansing agent, a fragrance agent and a fertilizing agent, with an aqueous dispersion of the |
plasticized hydrophobic polymer and then curing the coated substrate at a temperature above the glass

transition temperature of the plasticized hydrophobic polymer, until a curing endpoint is reached at which the :

coated substrate provides a stabilized dissolution of the active agent which is unchanged after exposure to .
accelerated storage conditions, the endpoint being determined by comparing the dissolution profile of the i
formulation immediately after curing to the dissolution profile of the formulation after exposure to accelerated ° i
storage conditions of at least one month at a temperature of 37 °C and at a relative humidity of 80%.
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EP 0 630 646 AT~ — —

| Rank Xerox {(UK) Business Services
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Figure B is an SEM of the coated bead depicted in Figure A after curing in accordance with the present
invention;

Figure 1 is a graphical representation of the dissolution stability results obtained with Example 1;

Figure 2 is a graphical representation of the dissolution stability results of Comparative Example 1A;
Figure 3 is a graphical representation of the dissolution stability results of Comparative Example 1B;
Figure 4 is a graphical representation of the dissolution stability results of Comparative Example 1C;
Figure 5 is a graphical representation of the dissolution stability results of Example 1, comparing the

dissolution profiles obtained under various conditions;
Figure 6 is a graphical representation of the initial dissolution profiles obtained under various curing

conditions;

Figure 7 is a graphical representation of the results obtained for Comparative Example 18A;

Figure 8 is a graphical representation of the resulis obtained for Example 18;

Figure 9 is a graphical representation of the results obtained for Example 19;

Figure 10 is a graphical representation of the resuits obtained for Example 21;

Figure 11 is a graphical representation comparing the in-vitro release of Examples 22 and 23 versus a

commercially available reference (MS Contin);
Figure 12 is a graphical representation of the blood leveis obtained for the confroiled release formulation

of Examples 22 and 23 versus a commercially available reference (MS Contin);
Figure 13 is a graphical representation of the blood levels obtained when two 30 mg capsules of

Example 23 are administered, in comparison to one 30 mg MS Contin tablet;
Figure 14 is a graphical representation comparing the in-vitro release of Examples 23 and 24 versus MS

Contin;
Figure 15 is a graphical representation of the blood levels obtained for Examples 23 and 24 versus MS

Contin; and
Figure 16 is a graphical representation of the blood levels obtained when two 30 mg capsules of

Example 24 are administered at the same time, in comparison to one 30 mg MS Contin tablet.

DETAILED DESCRIPTION

The aqueous dispersions of hydrophobic polymers used as coatings in the present invention may be
used to coat substrates such as tablets, spheroids (or beads), microspheres, seeds, peliets, ion-exchange

resin beads, and other multi-particulate systems in order to obtain a desired controlled release of the active

agent. Granules spheroxds or pellets, etc., prepared in accordance with the present invention can be
presented in a capsule or in any other “suitable’ dosage form. The tablets of the present invention may be
any suitable shape, such_as round, oval, biconcave, hemlsphencal any polygonal shape such as square
rectangular and pentagonal and the like.

In order to obtain a. controlled release formulation, it is usually necessary to overcoat the substrate
compnsmg the actlve agent with a sufﬁcuent amount of the aqueous dispersion of hydrophobic polymer e. G-
etfiylcellulose, to obtain a weight gain level from about 2 to about 25 percent, although the overcoat may'be
lesset “or “greater-depending-upon the physical properties of the active agent and- the desired release rate, |
the inclusion of’ plastlmzem in the aqueous dlspersuon and the manner of incorporation of the same, for

example. ’ )
The cured, coated substrates of the present invention provide a stable dissolution profile (e.g., release

of the active agent in the environment of use) when stored for extended periods of time at room
temperature and- ambxent “htmidity - (e g long term (real tlme) testing), and when tested under accelerated

storage condmons
" The terms "stable dissolution proflle and "curing endpoint” are defined for purposes of the present

invention as meaning that the cured, coated substrate reproducibly provides a release of the active agent
when placed in an environment of use which is unchanged, even after exposing the cured, coated substrate
to accelerated storage conditions. Those skilled in the art will recognize that by "unchanged” it is meant
that any change in the.release of the. active. agent from the cured, coated formuiation would be deemed
insignificant in terms of the desired effect. For pharmaceutical formulations, stability is determined by, e.g, a
regulatory agency such as the Food & Drug ’Administration (FDA) in the U.S., for the purpose of according
an expiration date for the formulation.

By the phrase "accelerated storage conditions™ it is meant, eg.,
temperature and/or elevated relative humidity. Preferably, the phrase "accelerated storage conditions

storage conditions of elevated

refers to storage conditions to which the final drug formulation is subjected for the purpose of obtaining |,

regulatory approval (e.g., FDA approval in the U.S.) and an expiration date.
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l
|
l The term "exprratlon date”.is.defined for purposes of the present invention as the date designating the
,I time durmg which a batch of the product (e.g., the cured, coated, substrate) is expected to .remain. wrthm
l specification if stored under defined conditions, and after which it should not be used.
{ < The term, "band: range" for purposes of. the. present invention is defined as the difference in m—vrtro
§ dissolution measurements of the controlled release formulations -when comparing the dissolution profrle
’ (curve) obtained by the formulatron “upon completion of the manufacturing -of the coated product (prior to
storage) and the dissolution” ‘profile ‘obtained after the coated product is exposed to accelerated storage
l ‘conditions, expressed as the change in percent of the active agent released from the coated product at any
| dissolution time point along the dissolution curves.
10 In general, the length of the studies and. the storage test conditions required by regulatory-agencies
l such as the FDA for pharmacéutical formulations are sufficient to cover storage, shipment, and subsequent
| use. Allowablé. storage: test” conditiohs -may vary -depending upon the particulars of the product. For
' example, temperature sensitive drug substances should be stored under an alternative, lower temperature
; condition, which is then deemed to be the long term testing storage temperature. In such cases, it is
15 generally accepted that.the accelerated testing should be carried out at a temperature at ieast 15°C above
*  this designated long term storage temperature, together with appropriate relative humidity conditions for that
f temperature.
| A generally accepted accelerated test employed in FDA guidelines relates to the storage of a drug
: product (e.g., in its container and package) at 80% Relative Humidity (RH) and 37°C (1985 FDA
?20 guidelines). If the product holds up for, e.g., three months under these conditions (chemical stability,
| dissolution, and physical characteristics), then the drug product will be accorded, e.g., a two year expiration
date. This accelerated test is also now also considered to be acceptable if conducted at 75% RH and 40°C
! (FDA 1987 guidelines). It has recently been proposed that long-term storage testing be conducted for
j pharmaceutical formulations at 25°C + 2°C at not less than 60% RH * 5% for a minimum time period of
25 12 months. It has been further proposed that accelerated testing be conducted for pharmaceutical
l formulations at 40°C £ 2°C at 75% RH £ 5% for a minimum time period of 8 months. All of the above-
] mentioned accelerated testing criteria and others are deemed equivalent for purposes of the present
' invention, with regard to the determination of stability and the determination of the curing endpoint.
l The controlled release coatings of the present invention comprise aqueous dispersions of hydrophobic
iso polymers. Although ethylceilulose is an especially preferred hydrophobic polymer for use in the controlied
release coatings of the present invention, other hydrophobic celivlosic derivatives (including other alkyl
! celluloses) may be also be used, and are deemed io be encompassed by the appended claims.
j The inclusion of an effective amount of a plasticizer in the aqueous dispersion of hydrophobic polymer
|
|
i
|
|
|

: will further improve the physical properties of the film. For example, because ethylcellulose has a relatively
j 35 high glass transition temperature and does not form flexible films under normal coating conditions, it is
necessary to plasticize the ethylcellulose before using the same as a coating material.

The plasticization of the ethylcellulose may-be-accomplished” erther by so-called_internal. plastrcrzatron
and _"external:plasticization:™The’ “Suitability of a_plastrcrzer_ depends. &n its affrmty or. solvatrng powermfor:th_e
polymer and lts-effectrvenessrat:rnterfermg.wrth polymer-polymermattachments_‘ ‘Such activity imparts the

i 40 desired flexibility by relieving molecular ric rigidity. Generally, the ,amount.of _plasticizer. rncluded_rn_a_coatrng
solution.is.based-gn-the.concentration_of_the_film:former, .e. g, ., most oﬂen from about Lto‘aboutwso .percent.

e s S

b; weight of the film-former. Concentration of the plastrcrzer however, can only be properly determined

; after careful experimentation with the particular coating solution and method of application.
l An important parameter in the determination of a suitable plasticizer for a polymer is related to the
| 45 glass transition temperature (Tg) of the polymer. The glass transition temperature is related to the
, temperature or temperature range where there is a fundamental change in the physical properties of the ;
! polymer. This change does not reflect a change in state, but rather a change in the macromolecular
| mobility of the polymer.
: Below the Tg, the polymer chain mobility is severely restricted. Thus, for a given polymer, if its Tg is .
| s0 above room temperature, the polymer will behave as a glass, being hard, non-pliable and rather brittle,
properties which could be somewhat restrictive in film coating since the coated dosage form may be
: subjected to a certain amount of external stress.
| Incorporatron -of-suitable plasticizers-into:the -polymer matrix, _effectrvely_reduces_the -1g,.s0_that_under

ambrent conditions the films are softer, more pliable and often stronger, and thus better ‘able to resnst
55 mechanical stress.
| Other_aspects of suitable plasticizers_include_the -ability of the plasticizer_to_act.as.a-good. "swelllrlg
age(ra't_jer.ﬂae ethylcellulose, and_the insolubility of the plasticizer in water
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citrate, tibutyl_citrate,, and triacetin, although it is possrble that other water-rnsoluble plastrcrzers (such as
acetylated monoglycerides, phthalate esters, castor oil, etc.) may be used. Triethyl citrate is an especially
preferred plasticizer for the aqueous dispersions of ethyl cellulose of the present invention.

It has further been found that the addition of a small amount of talc reduces the tendency of the
aqueous dispersion to stick during processing, and acts as a polishing agent.

In one commercially available produci‘_quacoat® (aqueous dispersion of ethylcellulose available from
FMC Corp., Philadelphia, Pennsylvania, U.S.AY), the ethyloellulose is_dissolved.in.a water-immiscible_ orgargc
solvent and then emulsified_in water*m.the_presence-of a surfactant- and.a-stabilizer. After homogemzatlon to
generate submicron d droplets the organic solvent is evaporated under vacuum to form a pseudolatex. The
plasticizer is not mcorporated in the pseudolatex during the manufacturing phase. Thus, prior to using the 3
same as a coating, it is necessary to intimately mix the Aquacoat® with a suitable plasticizer prior to use. "
Another aqueous dispersion of ethylcellulose is commercially available as Surelease®. (Colorcon Inc., West
Point, Pennsylvania, U.S.A.). This product is_prepared by mcorporatmg plastlcrzer rnto-the -dispersion.during ‘
the manufacturing_process..A hotmelt ofmplastrmzer (dibutyl_se sebacate)‘and stabilizer (oleic acid)
rsffréf)ared as a homogeneous mixture, which is then diluted ‘with analkaline solution to obtain an aqueous
dispersion which can be applied directly onto substrates.

With_respect.toxhandling=and, storage.conditions-FMC statesthat. Aquacoat® will_undergo a rise in
vrsc’oﬂsny,,upon _prolonged_exposure. to_temperatures-below-15 °.C .or-above. 352 C,, and that vrscosrty can be
reduced to less than 100 cps by applying shear (e.g., propeller type mixer). FMC further states that
continuous film may be formed through a process known as gradual coalescence wherein the individual
latex particles coalesce to form a continuous film of plasticized ethylcellulose polymer. After this period, the
properties are said to remain constant. Higher coating temperatures, or a high temperature "curing” step is
said by FMC to accelerate the process. If the coalescence process is not complete, FMC states that
variability in release rates will result. .

The stabilized controlled release formulations of the present invention slowly release the active agent,
e.g., when placed in an environmental fluid in an environment of use. By "environmental fluid", it is meant
that the formulation is placed in an aqueous solution (e.g., in-vitro dissolution), in simulated gastric fluid
(e.g.. in accordance with the USP Basket Method (i.e., 37°C, 100 RPM, first hour 700 mi gastric fluid at pH
1.2, then changed to 900 ml at pH 7.5), or in gastrointestinal fluid (in-vivo).

The..controlled _release,profile_of_the_formulations. of. the. invention-can_be. altered, _for_ example, by
varyrng the ar_n__o_u___}nt of gvercoating with_the. aqueous dtspersron of. hydrophobrc-polymer, a\lterlng the mann-er

m “whichthe plasticizer is added to the aqueous dispersion of hydrophobic polymer, by varying the amou"t
‘of “plasticizer relative to hydrophobic polymer, by the inclusion of additional agents or excipients, by altering
the method of manufacture, etc.
In-one-preferredembodiment_of_the_present.invention, the controlled release dosage form comprrses
Pl " = ST e — T
gha_rr_n_aggtncaIly-acceptable-rbeadsw(eg,-spherords) -containing: ethe~act4ve-rngrednent coated with.a.. .con:
trolled.release.coating. The_term-spheroid-is-known.in-the-pharmaceutical .art.and.means, e. 8g..a spherrcat
granule_having_a.diameter_of_between.0.2 mm.and. 2.5 mm..especially-between.0.5.. mm_and_ 2 mm"A
< m——— T i
suitable.commercially-available:example-of:such.beads.are nu-pariel-18/20.beads. ~, ,
A_plurality. of the.cured;:coated. (stabilized) controlled release spheroids may_thereafter be placed in a :
gelatln capsule inanxamountrsufficient=to=provide -an. effective. controlled. rélease’ dose when |ngested “and*
contacted.by:gastric-fiuid. TS —=>,
Spheroids.or.beads-coated~with-a.-therapeutically. .active-- -agent-are-prepared, .6.g..by.. dlssolvrng_the .

therapeutically-active.agent.in_water_and_then_spraying. the solution-onte-a.substrate,.for example ny panel

18/20.beads, using_a Wurster_insert. Optronally, additional | agents are also added prior_to_coating the beads

in  order_to .assist_the_hydromorphone binding. 16: the. beads andlor-o- color. the .selution,..and. theli “like. _f-;or

exagple a product_which_includes hydroxypropyl methylcellulose and the like with or wrthout colorant may
be addéd to the solution and ihe solution mixed (e. g., for about” 1“hour) pnor to_application_of the same onto |

the beads. The resultant coated. substrate in th|s example beads .may_| then be optionally. overcoated wrth"a
barrier_agent, t

[ ..t

_‘__,..._.__....».._.._——-‘

HovMy frlm-former known in"the art may be used lt is preferred that the bamer agent “does ot affect
the dissolution rate of the final product. .

The hydromorphone, HPMC protected (optional) beads may then be overcoated with an aqueous;
dispersion of the hydrophobic polymer. The aqueous dispersion of hydrophobic polymer preferably further
includes an effective amount of plasticizer, e.g. triethyl citrate. Pre-formulated aqueous dispersions of
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ethylcellulose, such as Aquacoat® or Surelease®, may be used. If Surelease® is used, it is not necessary._. ‘7#
i to separately add a plasticizer.
The coating solutions of the present invention preferably contain, in addition to the film-former, ,
¢ plasticizer, and solvent system (i.e., water), a colorant {0 provide elegance and product distinction. Color |
5 may be added to the solution of the therapeutically active agent instead,.or. in_addition to the aqueous '\
1 dispersion of hydrophobic_polymer..For.example,.color.can be.added. tolAquacoat@ via-the: Use-of- alcohn
i3 e s T e e g e )
P Gor—propylene -glycol: Wpew aIummum lakes and opacﬂerﬁuch as- tltarﬂtim_drgxlrde /
. by adding color “with shear to water soluble polymer solution and then using low shear to the plasticized /
Aquacoat® .Alternatively, any suitable method of providing color to the formulations of the present rnventron
0 may be used._Suitable_agenis_for_providing color 1o the formulatlon when an aqueous‘drspersron “of~an
acryhc polymer is used include titanium dioxide and color pugments ‘such as iron oxide plgmentS’“The |
rncorporatlon of prgments may, however increase the retardant effect of the coatrng

o s e i 2

comrfr]smg the actlve agent by spraying” usrng any swtab!e spray equrpment ‘known in‘the-art."In a2 prefefr?ea ;
15  method=a"Warster fluidized- 5d-bed system.rs‘used-m;wh_r_ch__an air. 4et -injected-from underneath, flurdrzes the:} !
core material and effects drying whllmophoblc polymer coatlng ) is sprayed on. A sufficient amount
Cof the..aqueous,drspersronnof-hydrophoblc_polymer to-obtam -a predetermlned controlied._ release -of. sald

20 mcorporatron-the-p!astrcrzer‘After coatmg wrth the hydrophoblc polymer a further overcoat of a film- '
: former, such as Opadry®, is optionally applied to the beads. This overcoat is provided, if at all, in order to
substantially reduce agglomeration of the beads.

| Next, the coated beads are cured in order to obtain a stabilized release rate of the active agent.

g The-optimum=curing=values—for—.temperature . -humidity—and time.for.. the, .particular_formulation is @ Eﬁ

25 cd@termmed exptz_r_rr_)_e_qtallyﬁ In certain embodiments of the present invention wherein the substrate is a
pharmaceutically.aceeptable beads havingthe.drug, coated thereon, the beads-which.have -been.overcoated
! ‘wrth the .agueous-dispersion-of-plasticized-ethyiceliutose are stabilized=via-an=oven- cunng,conducted at a
i temperature,of-about~60 -Crand:a-relativezhumidity sfrom. about 60% to about 100% for a time penod frém
. %bout 48 to about 72 hours. This is demonstrated with respect to the hydromorphone beads described in
30 the examples provided below. : '
However _one skilled in the art will recognize that at necessary, curing.conditions.will. be_affected_by_the
partlcular drug incorporated-in"the-formulationas-weli-as by the thickness of the controlled reléase” coating,
the size of the substrate (e.g., beads as compared to tablets).
Ict is especrally contemplated that the time_period_needed. for cunng to.an, endpomt as descrlbed above
35 may_ actually be Ionger or_shorter_than_the -48-72. hour time perlod mentloned above. Such curmg I times’
which achieve thesintended result of a stabilized_formulation. are.. consrdered to_be encompassed d By tHe>

appe”’ded”'falms:"Addmonally,-lt,wﬂl-be .appreciated-by: those “skilledzin-the: -art-that.it. may. b “be’ possrble t‘o

cure _the aqueous dispersion_coated _Substrates.of-the-present invention_in_ other manners in order to’ reach

| the endpoint at which the coated substrate provides a stable_‘drssolutlon profile.” Such™ additiorial curlng

[40 methicds which achieve the intended result of a stabilized formulation are also considered to be encom- |
' passed by the appended claims.

The curing endpoint may be determined by comparing the dissolution profile of the cured, coated
substrate (e.g., the "formulation”) immediately after curing (hereinafter referred to as "the initial dissolution
; profile") to the dissolution profite of the formulation after exposure to accelerated storage conditions.
45 Generally, the curing endpoint may be determined by comparing the dissolution profile of the formulation

after exposure to accelerated storage conditions of, e.g., 37° C/80% RH or 40°C/75% RH for a time period

of one month to the initial dissolution profile. However, the curing endpoint may be further confirmed by
continuing to expose the cured, coated formulation to accelerated storage conditions for a further period of
time and comparing the dissoiution profile of the formulation after further exposure of, e.g., two months

50 and/or three months, to the initial dissoiution profile obtained. ;
In ceriain preferred;embod:ments~of—the_present invention in which the. cured coated.substrate rs__a ‘

pharm_aE:gutlcal formulatron"the"cunng~endpomt,rs~attamed when the, data points_plotted along_a graph of |
the dissolution cuge;obtamedrafter«e Gr:EXpOSure: toiaccelerated condltrons 0f 1-3; .months, show a. release
of the active ag agent which does not vary at any given time point by more than about 20% of thg t&ﬁount
55 of active agent released when compared to in-vitro dissolution conducted prior to storage. Such a difference
in the in-vitro dissolution curves, referred to in the art as a "band range" or a "band width" of, e.g., 20%. In
general, where the in-vitro dissolution prior to storage and after exposure to accelerated conditions varies by

not more than, e.g., about 20% of the total amount of active agent released, the formulation is considered
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microporous poly(vinylchloride), microporous polyamides such as polyhexamethylene adipamide, micro-
porous modacrylic copolymers including those formed from poly(vinychloride) and acrylonitrile, microporous
styrene-acrylic and its copolymers, porous polysulfones haying a diphenylene sulfone in a linear chain
thereof, halogenated poly(vinylidene), polychloroethers, acetal polymers, polyesters prepared by esterifica-
tion of a dicarboxylic acid or anhydride with an alkylene polyol, poly{(alkylenesulfides), phenolics, polyesters,
microporous polysaccharides having substituted an hydroglucose units exhibiting a decreased permeability
to the passage of water and bioclogical fluids, asymmetric porous polymers, cross-linked olefin polymers,
hydrophobic or hydrophilic microporous homopolymers, copolymers or interpolymers having a reduced bulk
density, and materials described in U.S. Pat. Nos. 3,595,752; 3,643,178; 3,654,066; 3,709,774, 3,718,532,
3,803,601; 3,852,224; 3,852,388; and 3,853,601 (all of which are hereby incorporated by reference); in
British Pat. No. 1,126,849; and in Chem. Abst. Vol. 71, 427F, 22573F, 1969.

Additional microporous materials for forming microporous lamina include poly(urethane), cross-linked
chain-extended poly(urethane), poly(imides), poly(benzimidazoles), collodion, regenerated proteins, semi-
solid cross-linked poly(vinylpyrrolidone), microporous materials prepared by diffusion of muitivalent cations
into polyelectrolyte sols, microporous derivatives of poly(styrene) such as poly(sodium-styrenesulfonate),
poly(vinyl benzyl trimethylammonium chloride), microporous cellulosic acrylates and the like microporous
polymers such as those described in U.S. Pat. Nos. 3,524,753; 3,565,259; 3,276,589; 3,541,055; 3,541,006;
3,546,142; 3,615,024; 3,646,178, and 3,852,224 (all of which are hereby incorporated by reference).

In certain preferred embodiments of the present invention, the release-modifying agent is hydrox-
ypropylmethylceliulose, lactose, metal stearates, or mixtures thereof.

Jn.general, _the_amount of release-modifying_agent. included.in.the.controlled.release, coatlngs of the
present. |nventron_may,be..from~about-0 1%-10-8b0Ut:80% - -by=weightrelative_to the. combmed werght of
ﬁydrophoblc.polymer-(e g--ethylcellulose)zand release- mgg_rj_ymg agent. In general, the ratio of hydrophob:c
polymer to_hydrophilic=polymer is from about 99:1 to about 20: 80 by welght In ce certain preferred
émbédiments, the controlled release formulations of the present invention include from about 0.1% to about
50%, and in most preferred embodiments from about 0.1% to about 25%, by weight, relative to the
combined weight of the hydrophabic polymer and release-modifying agent.

The controlled release coatings of the present invention may also include an exit means comprising at
least one passageway, orifice, or the like. The passageway may be formed by such methods as those
disclosed in U.S. Patent Nos. 3,845,770; 3,916,889; 4,063,064; and 4,088,864 (all of which are hereby
incorporated by reference). The passageway can have any shape such as round, triangular, square,
elliptical, irregular, etc.

Jhe actrve-agent(s).mcluded in_the controlled_release formulations of the present invention_include

o e

systemrcally ~act|ve.*therapeutrc*‘agents::iocaliy-actwe therapeut:c agents drsrnfectmg _agents, _chemical

rmpregnant_s_,_g_lg_a_rlsrng;agents,—:deedorants,—;fragrancesﬂdyes -animal-repelionts,.insect. repellents,.a.fertrhz"—

ing.agents-pesticidesThETbicides; fungicides; and-plant Growth st strr’ﬁ‘ lanfsTand the'like™=>

A wide variety_of therapeutically_active_agents can_be_used.in conjunction with the present invention.
Thet{nerapeutlcally _active_agents-(e;g—pharmacetitical“agents) which may "be used-in"the- composrtlo_s‘ of
the present invention |nclude,bothwwater.soluble*and_water,.rnsoluble drugs Examples of such'therapeutical-
ly actlm’e‘ﬁts mclﬁa'é'a—ntrhlstammes (e.g. drmenhydnnate duphenhydramrne chlorpheniramine and
dexchlorphenlramme maleate), fénalge‘srcs (eg aspirin, codeine, morphine, dihydromorphone, oxycodone,
etc.), non -steroidal anti- mﬂammatory agents (eg naproxyn, diclofenac, indomethacin, ibuprofen, sulindac),
anti-emetics (e:g., “metocldpramide), ‘anti-epileptics (e.g., phenytoin, meprobamate and nitrezepam),
vasodilators (e.g., nifedipine, papaverine, diltiazem and nicardirine), anti-tussive agents and expectorants
(e.g., codeine phosphate), anti-asthmatics (e.g. theophylline), antacids, anti-spasmodics (e.g. atropine,
scopolamine), antidiabetics (e.g., insulin), diuretics (e.g., ethacrynic acid, bendrofluazide), anti-hypotensives
(e.g., propranolol, clonidine), antihypertensives (e.g, clonidine, methyldopa), bronchodilators (e.g., albuterol),
steroids (e.g., hydrocortisone, triamcinolone, prednisone), antibiotics (e.g., tetracycline), antihemorrhoidals,
hypnotics, psychotropics, antidiarrheals, mucolytics, sedatives, decongestants, laxatives, vitamins, stimu-
lants (including appetrte suppressants such as phenylpropanolamine). The above list is not meant to be
exclusive.

In certain preferred embodiments, the therapeutically active agent comprises hydromorphone, ox-
ycodone, dihydrocodeine, codeine, dihydromorphine, morphine, buprenorphine, salts of any of the fore-
going, mixtures of any of the foregoing, and the like.

In another preferred embodiment of the present invention, the active agent is a locally active therapeutic
agent and the environment of use may be, e.g., the gastrointestinal tract, or body cavities such as the oral
cavity, periodontal pockets surgical wounds, the rectum or vagina.
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The locally active pharmaceutical agent(s) include antifungal agents (e.g., amphotericin B, clotrimazole,
nystatin, ketoconazole, miconazol, efc.), antibiotic agents (penicillins, cephalosporins, erythromycin,
tetracycline, aminoglycosides, etc.), antiviral agents (e.g, acyclovir, idoxuridine, etc.), breath fresheners (e.g.
chlorophyll), antitussive agents (e.g., dexiromethorphan hydrochloride), anti-cariogenic compounds {(e.g.
metallic salts of fluoride, sodium monofluorophosphate, stannous fluoride, amine fluorides), analgesic agents
(e.g., methylsalicylate, salicylic acid, etc.), local anesthetics (e.g., benzocaine), oral antiseptics (e.g.,
chlorhexidine and salts thereof, hexylresorcinol, dequalinium chloride, cetylpyridinium chloride), anti-flam-
matory agents (e.g., dexamethasone, betamethasone, prednisone, prednisclone, triamcinolone, hydrocor-
tisone, etc.), hormonal agents (oestriol), anti-plaque agents (e.g, chlorhexidine and salts thereof, octenidine,
and mixtures of thymol, menthol, methysalicylate, eucalyptol), acidity reducing agents (e.g., buffering
agents such as potassium phosphate dibasic, calcium carbonate, sodium bicarbonate, sodium and potas-
sium hydroxide, etc.), and tooth desensitizers (e.g., potassium nitrate). This list is not meant to be exclusive.

When the controlled release coating of the present invention is to be applied to tablets, the tablet core
(e.g. the substrate) may comprise the active agent along with any pharmaceutically accepted inert
pharmaceutical filler (diluent) material, including but not limited to sucrose, dextrose, lactose, microcrystal-
line cellulose, xylitol, fructose, sorbitol, mixtures thereof and the like. Aiso, an effective amount of any
generally accepted pharmaceutical lubricant, including the calcium or magnesium soaps may be added to
the above-mentioned agents of the excipient prior to compression of the tablet core agents. Most preferred
is magnesium stearate in an amount of about 0.2-3% by weight of the solid dosage form.

In another preferred embodiment of the present invention, the active agent is disinfecting agent, e.g. a
chlorine compound such as calcium hypochlorite, and the environment of use is a surrounding body of
water, e.g. a recreational pool.

In still another preferred embodiment of the present invention, the active agent comprises at least one
of a cleansing agent, a germicide, a deodorant, a surfactant, a fragrance, a perfume, a sanitizer, and/or a
dye, and the environment of use is an aqueous solution, e.g. a urinal or toilet bowl.

In yet another preferred embodiment of the present invention, the active agent is a chemical
impregnant, e.g. fertilizer, animal repellents, insect repellents, pesticides, herbicides, fungicides, plant
growth stimulants, and the environment of use is, e.g., anywhere around the home, e.g. soil, trees etc. The
fertilizer may be, for example, a nitrogen containing compound such as urea, urea formaldehyde compos-
ites, potassium nitrate, potassium sulfate, potassium chloride, ammonium nitrate, ammonium sulfate,
monoammonium phosphate, dibasic ammonium phosphate, ammoniated super-phosphoric acid, micro-
nutrient ingredients such as trace elements of iron, zinc, manganese, copper, boron, molybdenum, and
mixtures of any of the foregoing. The fertilizer may be, e.g., in granular form.

For example, when the coated substrate is a coated chiorine tablet for combatting bacterial and
algaecidal contamination of swimming pools and the like, the substrate may comprise commercial grade
calcium hypochlorite, with or without trichloroisocyanuric acid, sodium dichlorocyanurate, lithium hypochlo-
rite, powdered lime, and/or the like.

For example, the substrate may comprise about 98.5% commetrcial grade calcium hypochlorite and
about 1.5% powdered lime, by weight. The substrate may also comprise commercial granular calcium
hypochlorite, up to 20% by weight chloride of lime, and 1% zinc stearate having an available chlorine
percentage of about 69% and a mass of about 57 g and a diameter of about 40 mm, as described in U.S.
Patent No. 4,192,763, hereby incorporated by reference. The substrate is then coated with the aqueous
dispersion of plasticized hydrophobic polymer to a weight gain from about 3 to about 30 percent,
depending upon the desired rate of dissolution, and the coated tablet is then cured in accordance with the
present invention until an endpoint is reached at which the cured coated tablet provides a reproducibly
stable dissolution profile.

When the active agent comprises a composition suitable for cleaning and preventing the staining of
toilet bowls, the substrate may include a weli-known disinfectant such as calcium hypochlorite and/or
trichloroisocyanuric acid. The active agent may alternatively comprise an alkali metal salt of dich-
loroisocyanuric acid and a chloride salt such as calcium chloride and barium chloride, such as that which is
described in U.S. Patent No. 4,654,341, hereby incorporated by reference.

One possible example of such a product might include a substrate comprising 0.5-5% fragrance, 1-10%
dye, 10-40% surfactant (which may be nonionic, cationic, anionic or zwitterion surfactants), and other
optional components such as germicides, disinfectants, processing aids, and other commonly included
ingredients known to those skilled in the art. Such active agents may be incorporated into a substrate
comprising a tablet, along with other well-known ingredients such as detergents, surfactants, perfumes,
dyes, and any necessary fillers.
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