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SUPERINTENDENCL\ DE INDUSTRIA Y COMERCIO 
DIVISION DL NUEVAS CREACIONES 
E S. D. 

Re: Expediente No. 06.030.701 
Solicitud de patente a nombre de GRUNENTHAL GMBH. 

Yo, DILIA RODRIGUEZ D’ALEMAN, identificada como aparece al pie de nil 
firma, domiciliada en la canera 11 A No. 86-53, piso 6, obrando como apoderada 

. de la sociedad GRUNENTHAL GMBH, domiciliada en Aachen, Alemania, 
solicitante de la patente de la referencia, en respuesta al officio No. 875 notifIcado 
pot fijaciOn en lista ci 29 de enero de 2010, relacionado con ci concepto tØcnico 
de fondo No. 0281, me permito manifestar 10 siguiente. 

1. Con fundamento en la facultad que conficre ci artIculo 34 de Li Decision 
486 al solicitante para modificar la solicitud de patente en cualquier momento del 
trÆmite, presento junto con este memorial nuevo capItulo reivindicatono que 
consta de 36 reivindicaciones y ci resumen en donde se realizaron las siguientes 
modificaciones: 

1.1 En la rcivindicaciOn 1 se cambiO el tØrmino utilizado "de a! menos 500 N" 
pot ci tØrmino "de 500 N o mÆs". Con el fin de que sea ciaro que la cantidad 
minima de fuerza que se debe hacer es de 500 N. 

1.2 En ci resumen se corrigiO la reemplazô la expresiOn errada "termoformada sin extrusion" 
pot ci tØrmino correcto "termoformada mediante extrusiOn". 

1.3 Se anexa la figura No. I del documento original en la solicitud nacional. 

Sobre este particular nos permitimos manifestar que las anteriores 
modiflcaciones no involucran ampiiaciOn alguna de la materia originalmente 
presentada y se dan como respuesta a las objeciones expuestas pot ci seæor 
examinador en su concepto tØcnico No. 0281 

Teniendo en cuenta ci concepto tecnico emiddo pot ci Seæor Supetintendente 
Delegado para Li propiedad inteiectual GianCarlo Marcenaro Jimenez a Li doctora 
Ana Maria Castro \Vey, que da aicance a las comunicaciones No. 09-001524 y 09-
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2. Claridad 

Sobre este particular, nos permimos manifestar que con ci cambio realizado en 
la reivindicación 1, queda cabalmente atendida y superada la objeción  del seæor 
examinador. 

Dc otra pane, en reiaciOn con la expresión "sin alteratiOn de la coloratiOn", 

respetuosamente nos permitimos decir que dicha frase no es un resultado a 
alcanzar dentro de la clÆusula 1. Dc hecho, la misma se encuentra en la pane del 
preÆmbulo de la reivindicación por lo cuai se endende que no es una 
caracterIstica principal de la solicitud. Por consiguiente, solicitamos que sea 
retirada esta objeción. 

3. Nivel inventivo 

El seæor examinador argumenta en su concepto tecnico No. 0281 que "El Es/ado 
de la Ticnica mOs cercano es Dl, que da a conocer formulaciones farmaciuticas a prueba de abuso (I7er 
p4gina 1, lineas 5-18) (1/er pdgina 3) (Verpaina 4, lineas 1-5) (L7erpdQina 6, lineas 13-21). En/re 
las formas de dosificación, pueden ser en/re otrns de liberaciOn controlada en table/as, table/as cubiertas o 
una formulation multiparticulada 01/er pÆvna 11, lineas 8-12), perlas cubsertas (1/er pÆgina 12, lineas 
3); de ma/ri- (11erp4gina 15), y formas de dosificaciOn osmOtica ([’er pÆzinas 30-34). 

0 Las formas de dosificaciOn con trolada pzieden contener opcionalmente part/cu/as, donde el agente aversivo 
puede ser incorporado en las particulas o puede ser incorporado en una table/a o en una cOpsula. (Ver 
pOgina 11, lineas 13-17); 
La cubierta empelada en lax formulaciones de liberation con /rolada son capacees de producir un film 
continuo y fuerte que es capar de sopor/ar pimentos y otros aditivos (Per p4gina 11, fill/mo pOrrafo) 
Entre las formeilaciones de matri7 se encuen/ran las de liberation sostenida con una capa de liberation 
controlada, donde se incluyen los pnncipios activos (Ver pÆgina 15, lineas 16-17), auxiliares de 
formulation (Ier pdina 18, lineas 13-15). polbneros de liberatiOn sostenida (1/er paina 15, lineas 18-
22, per pagjna 76, lineas 1-6) y optionalmente puede incluir tin aglu/inante el cual puede ser seleccionado 
de ceras naturales o sintiticas (1/er pdzina 16, 6-11) y las cuales pueden ser preparadas porgranulaciOn 
perfusiOn (1/er pÆgina 19. lineas 11-12). 
La composition ob/eto de es/a solid/nd se diferencia de las composidones de Dl. en que especifica la durqa 
de al menos SOON para el componente (C) y (?D). 
El becho de incluir el parthmetro de la durer-a en las composidones que se daban a conocer en Dl, causa 
que se dificulte o impida la pi erir,-adOn de las formas de administratiOn con printipios ac/ivos 
susceptibles de abuso. 
El Problema Te’cnico Objetivo era cOmo ob/ener una forma de administratiOn termoformada sin 
extrusion donde se dificulte o impida la pulveri-adOn de las formas de adminis/raciOn con pr/nc/p/os 
ac/was susceptibles tie abuso. 
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una dureça de a! menos 500N (’0. 5K1V9 coma se i-eve/a en D2, en las composiciones que se enseæan en 
Dl, /orando de esta forma la composiddn ob/eto de esta solicitud, con una dure-a de al menos de 500N 
Par tanto, el hecho que sea la tab/eta mÆs dura, no hace que sea invent/va. La reivindicación 1 no tiene 
Nivel Invent/va. Las reivina’icaciones dependientes 2-30, no mencionan ajg;ina caracter/stica que ha,Qa 
invent/va a la forma de adminisfración de la reivindicacion 1, par lo cual se considera que no tienen nivel 
inventiz’o. "(El resaltado es nuestro) 

En relaciOn con estos argumentos, respetuosamente nos permiæmos manifestar 

que una persona medianamente versada en la materia no habrIa encontrado 
* evidente la combinación de los documentos Dl y D2 toda vez que D2 no se en 

encuentra dirigido a un problema similar como ci de la solicitud en estudio, es 

� decir, ci proporcionar formas de dosificación de las cuales no se pueda pulverizar 

ci ingrediente ac�vo susceptible de abuso. Dc hecho, D2 ni siquiera trata de 

resolver un problema parecido. 

MÆs aün, dirigimos la atención del seæor examinador al hecho que las formas de 

dosificación de la presente invención no hablan sido conocidas en la tØcnica 

anterior, es decir, no se conocIan formas de dosificaciOn gut pudieran prevenir 

de manera amalia el abuso mediante via parenteral. nasal v oral de un 

ingrediente activo susceptible de abuso, gracias a que con la novedosa 

composición de las formas de dosificaciOn reclamadas se alcanza durezas de 

4 
En ese orden de ideas, es claro que la presente invención se encuentra dirigida a 

la provision de una forma de dosificaciOn para ingredientes acdvos susceptibles 

de abuso, mediante las cuales se pueda asegurar el efecto terapØutico deseado 

cuando se administran de manera correcta, pero gut de dicha forma 

farmacØutica no pueda ser posible convertir el ingrediente activo, en una 

forma adecuada para su abuso, mediante la pulverización de la forma de 

dosificación gut lo contiene. 

Dicho objetivo ha sido alcanzado por la materia objeto de la presente 

reivindicaciOn 1, es decir, a travØs de la forma de dosificaciOn que muestra una 

fuerza minima de rompimiento de 500N 0 mÆs. 

T.-vs fnrrn2s c-Ic dosificaciOn de acuerdo con la invenciOn se disflnguen las formas 
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TIpicamente las tabletas convencionales tienen una fuerza de rompiento 
pot debajo de 200 N. Los procesos para la fabricación de las forma de 
dosificación no proporcionan formas de dosificación que muestren una fuerza de 
rompimiento de por 10 menos 500N, es decir, pie se requieran fuerzas de mÆs de 
500N para su pulverización. 

En ese orden de ideas, es importante tenet presente que es un adelanto muy 
Sespecial 10gM tabletas con una fuerza de rompimiento de al menos SOON, 

teniendo en cuenta pie las formas tradicionales se pueden pulverizar con la 
simple presión de la tableta mediante un golpe seco. A fin de iiustrar esto de 
una manera simple y prÆcfica, es interesante notar que la fuerza flsiológica 
ptomedio de mascado es de aproximadamente 220 N, es decir, que las formas 
convencionales pueden ser masæcadas espontÆneamente y pot tanto pulverizadas 
pot los dientes de un sujeto. 

En clara contraposición, las formas de dosificacion de la solicitud en estudio 
n 

pueden set masticadas y pot lo tanto tampoco pueden set pulverizadas 
mediante la acción de masticado, lo cual hace que Ic quede muy difIcil a una 
persona tratar de volver polvo una forma de dosificación de la solicitud para 

S 
luego disponer de ella para abuso de tipo parenteral, nasal o intravenoso. En ci 
anexo 1, atentamente nos permitimos adjuntar una copia del articulo "Task-
dependence of Activity /Bite-Force Relations and its impact on Estimation of 

� Chewing Force From EMG" de Proeschel y colaboradores publicado en J. Dent 
Res 81(7).464-468, 2002 que sustenta lo anteriormente expuesto en el sentido de 
que la fuerza de masdcado para el set humano es de airededor de 220 N. 

Adicionalmente, cuando se aplica una aceleración gravitacional de 
aproximadamente 9.81 m/s2, 500 N cortesponde a la fuerza gravitacional de mÆs 
de 50 kilogramos, es decir, las formas de dosiflcaciÆn farmacØuticas de acuerdo 
con la invención resisten el peso de mÆs de 50 kg. En este caso, es como si a una 
tableta de la invención se Ic aplicara la fuerza de dos bultos de cemento y aOn no 
se lograra romper la tableta. 

En ese orden de ideas, es necesario hacer Ønfasis sobre ci hecho - que las 



punto es resaltar ci hecho que los aparatos empleados para la preparación 

de las formas de dosiflcaciOn deben set scieccionados y los parÆmctros de 

procesamiento criticos deben set ajustados. 

En general, las formas de dosiflcación que muestran las propiedades mecânicas 

deseadas pueden set obtenidas ünlcamente si, durante la preparación de la forma 

de dosificación, los componentes son expuestos a: 
/ una suficiente presiôn, 
/ una suficiente temperatura, 
V’ por un periodo suficiente, 

� En particular, la compresión directa bajo condiciones nm-males empleando 

excipientes farmacØuticos escogidos de manera arbitraria en cantidades tambiØn 
arbitrarias NO producen formas de dosificación que tengan las propiedades 
deseadas, como mÆs adelante nos permitiremos demostrar mediante datos 

experimentales suplementarios. 

Adicionalmente, en cuanto a los aparatos empleados, los protocolos de proceso 

deben set adaptados con ci fin de cumplir con los criterios requeridos. 

Evidencia experimental adicional 

El solicitante ha lievado a cabo pruebas experimentales adicionales que 
� demuestran que las formas de dosificación de la solicitud en estudio presentan 

propiedades fIsicas inesperadas en comparaciOn con las formas de dosiflcacion 

conocidas en ci arte previo. 

El diseno de los experimentos v los resultados de los mismos se encuentran 

resumidos a continuación:  

Se sometieron a extrusion mezclas de los ingredientes acuvos con potencial 
abuso (A), sustancias auxiliares fisiolOgicamente aceptables (B) y polimeros 

naturales o sintØticos (C) pot medio de un extrusor Twin-Screw tipo ZSE 18 PH 

40D). 



Ex. Composicion Molde de 
extrusion 

Velocidad 
de 

revoluciOn 
[rpm] 

Caudal 

[g/min] 

Fuerza de 
rompimiento 

 [N] 
ingrediente [peso- T 

[°C] 
0 

[mm] 
I OxieodonaHCl 10.00 80 9 100 33.33 284 

Eudragit KSPO 63.75 
Ethocel Standard 7 Premium 3.75 

esteÆrico 22.50 _____
 

F2

 TramadoCI MCI iS.R3 120 9 100 16.6 
Ethocel Standard 10 Premium 70.05 
Ethocel Standard 7 Premium 4.12  _____ 

3 I ramadol HCI 45.00 120 9 100 25 > 500 
Oxido de polietileno (Mw 1 x 10) 35.00 

10.00 
PEG 6000 10.00  

4.1 Tramadol MI. 151db 120 9 100  
Oxido de polietileno (Mw 2 x II)’) 20.00 
Flipromelosa (Mw 1 x 10) 3$Q0 
PEG 6000  

4.2 Tramadol IICI 25.00 120 9 100 16.6 > 1500 
Oxido de polietileno (Mw 2 x 10-) 40.00 

jllpmelosa (Mw I x 10) 25.00 
PEG 6000  10.00  

4.3 Tramadol HCI 25.00 120 9 100 33.33 > 1500 
Oxido de polietileno FM-w-2 ›x1-0  55.00 
ipLomelosa (Mw I x 10) 10.00 
Marcogol 6000 10.00  

4.4 Tramadol HCI 20.00 120 
_____ 

9 100 33.33 > 1500 
Oxido depolietileno (Mw 2x10) 60.00 
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Hipromelosa (Mw I x 10) - 10.00 
PEG 6000 10.00_________  

5.1 Tamado1HCI 50.00 130 9 120 16:66 17, 235 
Oxido 4e pQljetijenp (Mw 5 x 10) 5.00 
HipromeIóh (Mw I x lOs) 30.00 
PEG 6000 15.00  

5.2 Frarnadol I-WI 45.00 120 9 100 20 785 
Oxido de polietileno (Mw 5 x 106) 15.00 
Hipromelosa (Mw I x 10 

) 

30.00 
PEG 6000 10.00  

5.3Tramadoll-ICI 45.00120 9 100 33.33 >1500 
Oxido de polietileno (Mw 5 x 10) 35.00 
Hipromelosa (Mw I x 10) 10.00 
PEG 6000 10.00  

5.4 TramadolHCl 25.00 120 9 

 

100 33.33 >1500 
Oxido de polietileno (Mw 5 x 106) 55.00 

jHipromelosa (Mw I x 10) 10.00 
PEG 6000 10.00 

5.5 TramadolilCI 5.00 120 9 
____ 

100 
________  

- 33.33 >1500 
Oxido de polietileno (Mw S x lOb) 80.00 
Hipromelosa (Mw I x 10) 5.00 
PEG 6000 10.00  

6 Tramadol HCI 24.90 120 9 100 33.33 > 1500 
Oxido de polietileno (Mw 7 x 106) 55.00 
Hipromelosa (Mw I x 1O) 10.00 
PEG 6000 10.00  



Los ejemplos 1, 2, 4.1 y 5.1 (resaltados con gris) no proporcionaron formas de 

dosificación que tengan fuerza de rompimiento de pot lo menos SOON. 

Como de demuestra de la tabla anteriormente presentada, las forma de 

dosiuicación que tienen una fuerza de rompimiento de pot lo menos SOON, 

tinicamente son aquella que se pueden obtener de: 
V unos componentes adecuados, 

4V unas cantiidades adecuadas 
V condiciones adecuadas 

En concordancia con lo anterior, no habrla sido evidente para una persona 

medianamente versada en la materia, que se lograran formas de dosificacidn mÆs 

duras a partir del empleo de la sustancia polimero (C) dentro de la composición. 

Pot consiguiente, la reivindicación I tiene todas las caracterIsticas tØcnicas que 

hacen que la forma de dosificación sea inventiva y pot consiguiente las 

reivindicaciones dependientes de ella tambiØn cumplen a cabalidad con este 

requisito. 

Finairnente, es deseo del solicitante senalar que aunque Cs conciente del 

S 
principio de independencia entre oficinas de Propiedad Intelectual en el mundo, 

ci indicio de que otras solicitudes extranieras correspondientes hayan sido ya 

concedidas Cs Ufl indicativo de que la solicitud en estudio es merecedora de tal 

� privllegio. A continuación se permite informar los paises donde ha sido 

concedida esta solicitud. 

Pals Solicitud No. Patente No.. 
CN 2004 80028967.5 ZL20048002896 

7.5 
EP 04 763 834.1 1 658 055 
HK 06112947.3 1095082 
MX PA/a/2006/001 

453  
261148 

PE 755-2004 4866 
RU 2006 106 726 2 354 357 
ZA 2006/01087 1 2006/01087 
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Habiendo atendido cabalmente las objeciones presentadas pot ese despacho, 
atentamente solicitamos se conceda el privilegio de patente de invención a la 
solicitud en estudio 0 si ci examinador considera que subsisten razones para 
objetar la presente invención, rogamos expedir otto examen de fondo con los 
debidos motivos y razones que sustenten su objeción con el fin de que nuestro 
mandante tenga la posibilidad de exponer sus argumentos con base en la 
interpretación de los artIculos 45 de la Decision 486 -el cual otorga la facultad al 
examinador para einitir los exÆmenes de fondo-, 35 y 59 del COdigo Contencioso 
Administrativo que seæala que: "babiØndose dada oportunidad a los interesados para 
expresar sus opiniones, y con base en his pruebas e inforines diiponibles, se tomarel la decision 
que serd inotivada al menos en farina sutnaria si afecta a particulares" y "(.) deberd proferirse 

� 

la decision dejinitiva. Esta se motivard en sus aipectos de hechoj de derecho, j en los de 
conveniencia si es el caso", respectivamente (El subrayado es nuestro). 

E 

En consecuencia, pedimos a ese despacho pronunciarse en relaciOn con todos los 
argumentos presentados en este memorial dando estricta aplicaciOn al principio 
del debido proceso consagrado en el artIculo 29 de la ConstituciOn Nacional. 

Seæor Superintendente, 

DH-IA MARIAI RODRIGUfZ D ’Awri 
C.C. 41.654.982 de Bogota. 
T.P. 20824 CSJ 
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ANEXO 1 

ArtIculo: "Task-dependence of Acdvitv /Bite-Force Relations and its impact on 

Estimation of Chewing Force From EMG" de Procschel y colaboradores 

4 
publicado en J. Dent Res 81(7)464-468, 2002 que sustenta que la fuerza de 

masticado para ci set humano es de airededor de 220 N. 



H5 

P.A. Proeschel* and 1. Morneburg 

Department of Prosthodonlics, University Dental Clinic, 
University of Erlangen-Nornberg. Glueckstrasse II, D 
91054 Erlangen, Germany; corresponding author, 
peter .proeschelrzmail uni -erlangende 

J Dent Res 81 (7):464-468, 2002 

ABSTRACT 
Estimation of chewing force from electromyograms 
(EMGs) calibrated in isometric biting yielded 
strikingly high force values. We tested the 

4 hypothesis that EMG-based force predictions are 
excessive because of differing activity/bite-force 
relations in mastication and isometric biting. In nine 
patients, unilateral bite forces and EMGs of 4 
elevator muscles were recorded during chewing and 

� isometric clenching on a bite-fork. We estimated 
chewing force by substituting chewing EMGs of 
each muscle into isometric activity/bite-force 
regressions. The estimates were compared with 
actual chewing forces recorded by intra-oral 
transducers. In all muscles except the balancing-
side masseter, the activity/bite-force ratio was 
significantly higher in chewing than in isometric 
biting. The actual mean chewing force amounted to 
220 N, while EMG-based estimates ranged from 
273 to 475 N, depending on the muscle used for 
estimation. The results indicate that different 
activity/force characteristics in dynamic and 
isometric biting can cause overestimation when 
chewing force is predicted from masticatory EMGs. 

KEY WORDS: activity/bite-force relation, 
mastication, clenching, estimated chewing force. 

Task-dependence of Activity! 
Bite-force Relations and its 
Impact on Estimation of 
Chewing Force from EMG 

INTRODUCTION 
Craniomandibular tissues are exposed to considerable forces during 

mastication. Since excessive loading could be involved in oral disease and 
material damage, simple means for the assessment of masticatory forces were 
sought. So that extensive incorporation of intra-oral sensors could be 
avoided, it was proposed that the chewing force be calculated from muscle 
activities calibrated in force units (Hagberg, 1987). In this method, EMGs 
and bite forces recorded during isometric clenching on a bite-fork were 
contlated by linear regression. The activity of a particular muscle obtained 
during mastication was then substituted for the EMG variable in the 
activity/bite-force regression. This procedure yielded surprisingly high force 
estimates of up to 600 N (Slagter et at, 1993; Proeschel el at, 1994; Tate et 
at. 1994; Proeschel and Raum, 2001) that strongly exceeded chewing forces 
recorded by intra-oral transducers (Anderson and Picton, 1958; De Boever et 
at. 1978; Lundgren and Laurel], 1986; Jager et at, 1989; Mericske-Stern et 
at, 1992; Schindler et at, 1998). Because of this discrepancy, the validity of 
the EMG-estimation method has been questioned, and possible limitations 
have been discussed in the studies cited above. However, until now, EMG-
based force estimates have not been verified in comparison with actual 
occlusal loads on an intra-individual level. Validity of the EMG method 
requires as-yet-unestablished equal activity/bite-force relations in mastication 
and in isometric biting. Different working/balancing activity ratios in the two 
biting tasks (Proeschel and Raum, 2001) indicated a possible violation of this 
pre-condition. The present study therefore aimed to examine activity/bite-
force relations in unilateral chewing and in isometric biting and to compare 
EMG-based force estimates with actually recorded masticatory loads. 

MATERIALS & METHODS 
Subjects 
Nine patients (eight female, one male, mean age 52 + 8 yrs) who had been 
treated with three-unit bridges supported by two lit implants (Straumann, 
Waldenburg, Switzerland) volunteered for the study. All subjects gave informed 
consent to submit to the experimental protocol as approved by the ethics 
committee of our medical faculty. 

The bridges covered the chewing center of one quadrant, starting from the first 
or second premolar. The restorations had been worn for 6 mos without complaints. 
None of the patients showed signs or symptoms of craniomandibular disorders. 

Experimental Procedures 
In each person, the original implant abutments were replaced by 2 abutments 
equipped with strain-gauges (Type FAE-02W-35-S6; BLH, Heilbronn, Germany). 
Experimental details are described in a previous paper (Morneburg and Proeschel, 
2002). Briefly, 4 vertical rectangular walls were cut into each abutment at right 
angles. Each wall carried a strain gauge with the sensitive direction aligned along 

Received November 13, 2001; Last revision May 1, 2002. the abutment axis. The 2 strain gauges on opposing buccal and oral walls of each 
Accepted May IS, 2002 abutment were wired in line and constituted the resistance of a Wheatstone 

464 
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quarter-bridge connected to a carrier frequency amplifier (TF19, 
1-lellige, Freiburg, Germany). With this wiring, forces acting along 
the abutment axis were amplified. while horizontal force 
components could be widely suppressed. The mesiodistal pairs of 
strain gauges were not used for the present study. Duplicates of the 
patients’ bridges were set onto the instrumented abutments. 
Eleciromyograms of right and left masseter and anterior temporalis 
muscles were recorded with the use of bipolar Ag/AgCl surface 
electrodes (Ilellige) with 2-cm distance between electrodes. Prior to 
electrode attachment, the skin was cleaned with alcohol and rubbed 
with grinding paper for the reduction of impedance. The raw EMGs 
were filtered (from 10 to 5 KHz), full-wave-rectified, and root-
mean-square-integrated with a 40-msec time constant (Digital EMG 
system 15O0, Disa, Denmark). 

Measurement of Bite Force and [MG 

D 

SEvaluation of Data and Statistics 

In the mastication tasks, the patients chewed winegum unilaterally 
(Goldbaren, Haribo, Bonn, Germany) on the side of the bridge. The 
EMG and force channels were scanned for 20 we at a rate of 100 Hz 
by means of an AID converter (6944A Multiprogrammer, Hewlett 
Packard, Palo Alto, CA, USA) controlled by a desktop computer 
(HP9826, Hewlett Packard, Palo Alto, CA, USA), The force signals 
arising from the 2 abutments were summed to give the total vertical 
chewing force acting on the bridge. This allowed us to measure the 
chewing force without leakage regardless of the site of force impact 
on the surface of the bridge (Morneburg and Proeschel, 2002). 

For isometric biting, an electronic bite-fork (Proeschel and 
Raum, 2001) was inserted in place of the test food between the 
bridge and the antagonistic teeth. The patients clenched 
intermittently in a chewing-like rhythm, with peak loads 
alternating from low levels up to maximum bite force. For 
isometric contractions to be ensured, the teeth had to maintain 
steady contact with the bite-fork, which induced a jaw separation 
of about 6 mm. The electromyograms and the force signals of the 
bite -fork and the instrumented abutments were sampled and 
processed in the same way as in the chewing tasks. The force 
readings from the bite-fork and the instrumented bridges differed 
by less than – 4%. For evaluation, only the bridge recordings were 
used. The bite-fork mainly served to simulate the experimental 
conditions of the previous studies in which muscle activities had 
been calibrated by subjects’ clenching on the bite-fork only 
(Proeschel etal., 1994; Proeschel and Raum, 2001). 

The peaks of the unilateral bite force recorded in each chewing or 
clenching task were related to the peak activities of each muscle 

� by linear regression. The strengths of the relationships were 
characterized by Pearson correlation coefficients (r-values). As an 
alternative measure for the relationship, we determined an 
activity/lute-force ratio by dividing the mean peak activity of each 
muscle by the mean peak force obtained in each chewing or 
clenching task. To test the validity of EMG-based force 
estimation, we substituted the mean peak chewing activity for A 
in the regression equation F = mA + b, determined from isometric 
bite -fork clenching. Since this was done for each muscle, 4 
muscle-related estimates of the chewing force F were obtained in 
each subject. The estimates were compared with the mean peak 
chewing force measured by the instrumented bridges. Results are 
given as mean – standard deviation in the text and as mean – 
standard error in the graphs. Student’s z test for paired data was 
applied for the examination of mean value differences for 
significance on the 1% level. 

RESULTS 
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Relationships between Bite Force and Muscle Activities 
In isometric clenching, the mean r-values of the 4 muscles 
ranged between 0.71–0,24 and 0.85 – 0.1. The mean r-values in 
mastication were significantly lower in each muscle and 
amounted to between 0.4 – 0.2 and 0.49 – 0.23. There were no 
significant differences between the r-values of different muscles 
in either of the 2 biting tasks. Some typical examples of the 
correlations are displayed in Fig. I. The mean activity/bite-force 
ratios of the working -side masseter, the working-side 
temporalis, and the balancing-side temporalis were between 1.5 
and 2 times higher in chewing than in clenching (p < 0.01) (Fig. 
2). In contrast, the activity/bite-force ratio of the balancing-side 
masseter was not significantly different in the 2 biting tasks. 
The chewing activities exceeded the clenching activities in all 
muscles (Fig. 2). The working-side masseter activity in chewing 
was 2 times higher (p < 0.01) than in clenching, while the 
balancing-side activity was insignificantly enhanced by a factor 
of 1.2. The temporalis activities were enhanced by factors of 1.4 
or 1.9, respectively (p <0.01). 
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Figure 1. Examples of activity/bite-force relations in two selected 
patents with the activity used as the independent variable. F_1 and F,,5 
denote estimated and measured chewing forces. Patent A: Working-
side masseter (mass. ws) showing a strong correlation in clenching on 
the bite-fork (r -0.96) but a weak one in chewing (r -0.61. The mean 
activity/bite-force ratio was higher in chewing (0.45 VV/N) than in 
clenching (0.23 pV/Nl, resulting in overestimation of chewing force 
(613 N) when the mean chewing activity (128 VV) was substituted into 
the activity/bite-force regression of clenching. Dashed arrows elucidate 
the estimation procedure. Balancing-side masseter (mass. list showed 
good correlations and almost equal activity/bite-force ratios (0.41 
pV/N, 0.39 PV/N) in both biting tasks. Hence, the estimated chewing 
force deviated by only about 5% from the measured force. Patient B: 
Weak correlations in chewing because of missing small forces. 
However, in bothmuscles, activities per unit bite-Force in the 2 biting 
tasks were similar, resulting in fairly correct force estimations. 
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Figure 2. Group means and standard errors IN - 1 of activity/bite-
force ratios for each muscle. Data next to the arrows indicate the factor 
by which the activity/bite-force ratio in chewing exceeded the 
activity/bite-force ratio in clenching. Since the bite-force cancels out, 
these Factors also indicate the chewing/clenching ratios of the absolute 
activities. Abbreviations: mass masseter, temp = temporalis, ws - 
working side, b5 = balancing side. 

Io- I 

jo 
o I I a 

8. 

eta- I 

1°aHtTi.TY’ 
ifif° 

7

Patient number 

Figure 3. Actually measured masticatory forces with standard errors 
and farces estimated from the chewing activities of the 4 muscles in all 
subjects. Patients are arranged according to ascending values of 
measured forces (connected For the sake of clarity). The right-most 
compartment shows group means and standard errors IN - 9) of 
measured and estimated chewing forces. Patients #8 and #3 
correspond to patient A and patient B of Fig. 1, Standard errors of 
measured farces are based an the number of chewing cycles performed 
during the recording period. The number of cycles varied 

4 
interindividually between N - 12 and N - 32. Estimated farces have 
no error bars, because only one value could be obtained per patient 
and muscle. Abbreviations: est estimated chewing force, mass - 
masseter, temp temporalis, ws working side, be = balancing side.  �

EMG-based Force Estimates vs. Measured Forces 
The actual loads acting on the bridges during chewing varied 
interindividually between 125 N and 290 N, with a group mean 
of22QN * 67 N (Fig. 3). The group mean of the clenching force 
amounted to 236 N – 92 N. In eight patients. the clenching force 
was bigger than or equal to the chewing force. Only one rather 
cautious subject (Fig. I, patient B; and Fig. 3, number 3) exerted 
a smaller force in clenching than in mastication. The EMG-
based force estimates (Fig. 3) were, in most cases, considerably 
higher than the measured forces and depended on the muscle. A 
deviation of less than 15% between estimated and measured 
chewing forces was obtained from the activity of 5 muscles in 
three persons (numbers 2. 3, and 8). In one subject (Fig. It 

patient B; Fig. 3, number 3), the force estimates from 3 muscles 
coincided approximately with the measured chewing force. 
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From working-side masseter activities, a group mean force of 
475 N + 248 N was estimated. A likewise high value of 442 N – 
245 N was obtained from the balancing-side temporalis activity. 
A more moderate prediction of 329 N – 125 N resulted from the 
working-side temporalis. The balancing-side masseter provided 
273 N – 123 N, which came closest to the group mean of the 
actual chewing force of 220 N. Except for the balancing-side 
masseter, all differences between EMG-based force estimates 
and measured chewing forces were significant. 

DISCUSSION 
Because of the complicated experimental procedures, our study 
was confined to a relatively small number of cases. However, in 
view of the limited data on activity/bite-force relationships in 
human mastication (Ahlgren and Owall, 1970), the results may 
provide some new information. The activity/bite-force relations 
in isometric clenching were weaker than those observed in 
dentate non-patient groups (Bakke et aL, 1989; Slagter et al., 
1993; Tate etal., 1994; Proeschel and Raum, 2001). This may be 
due to stressful experimental conditions, such as artificial teeth 
and cables, that might have influenced neuromuscular control in 
the patients. The activity/bite-force relations in mastication were 
significantly weaker than in clenching. The correlation 
coefficients were similar to those reported by Ahlgren and Owal 
but were smaller than r-values found in symmetric jaw closing 
against a simulated food resistance (Ottenhoff et at, 1996). 
Weak correlations in mastication have been explained by 
activation of deeper muscle sections that are possibly not 
strongly correlated with the EMCIs of the superficial portions 
(Hylander and Johnson, 1989). The tumbling bolus and various 
jaw-closing directions in mastication could perhaps trigger a 
random activation of such muscle portions. This may not apply 
to isometric biting, where the jaw and the bite-fork are at rest. A 
rather trivial cause for weak correlations was the lack of low 
chewing force peaks in some patients, which could lead to more 
or less horizontal regressions (Fig. I, patient B). The weak 
activity/bite-force relations in chewing do not allow conclusions 
to be drawn concerning the quality of relations between activity 
and muscle forces (Hylander and Johnson, 1989). In contrast to 
the subjects of Ahlgren and Owall, a few of our patients revealed 
quite good correlations, with r-values up to 0.85 (Fig. I). Such 
stronger relationships were not common to all muscles but could 
appear together with weak correlations in the same person (Fig. 
1, patient A). 

With respect to the validity of EMG-based force estimates, 
the activity/bite-force ratios (Fig. 2) were more useful than the 
regression analysis. These ratios clearly showed that muscle 
activity associated with a certain bite force was considerably 
higher in chewing than in isometric biting. A similar observation 
was reported for sums of elevator muscle activities (Schindler et 
at, 1998). Our study, in addition, revealed that the enhancement 
of activity per unit bite-force in chewing depended on the muscle 
and on its function as a working- or balancing-side elevator. The 
obvious task-dependence of activity/bite-force ratios violates the 
validity of masticatory-force-estimation from EMG, in particular 
when only I muscle is used in this procedure (Hagberg, 1987; 
Slagter et at. 1993; Proeschel et at, 1994; Tate etal., 1994). If 
the respective muscle generates higher activity per unit bite-force 
in mastication than in isometric biting, the masticatory force will 
be overestimated when the chewing EMG is used in the 
isometric activity/bite-force regression. Just as illustrated in 
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patient A (Fig. I), this caused the high number of excessive force 
estimates (Fig. 3). The different activity/bite-force ratios in the 2 
motor tasks could reflect different activity/muscle-force relations 
as well as different combinations of muscle and reaction forces 
facilitated by the redundancy of the craniomandibular force 
system (Van Eijden ci at, 1990). In the latter case, a valid 
estimation of chewing force from 11MG would require a three-
dimensional force-model in which all involved muscle and 
reaction forces could be considered together (Hatcher ci at, 
1986; Trainor ci at, 1995). Data provided by one of these 
models (Hatcher cx al., 1986) allow for a rough estimate of 
occlusal and temporomandibular joint loads based on the 
activities found in our patients: If muscle forces in chewing 
would be enhanced (with respect to clenching) by the same 
factors (chewing/clenching activity ratios in Fig. 2) as muscle 
activities, the chewing force derived from the cited model would 
exceed the clenching force by 30 to 40%. This would contradict 
our experimental finding of equal mean forces in both biting 
tasks. A hypothetical depressor counteraction could, in principle, 
reduce the masticatory force. However, compensation of bite-
force by antagonistic co-activation was found only in isometric 
biting (Pruim et at, 1978; Miles and Madigan, 1983) but not in 
chewing. These considerations indicate that increased muscle 
activities in chewing could hardly be associated with 
proportionately increased muscle forces. Rather, they imply task-
dependent relations between muscle activities and muscle forces 
and thus between muscle activities and bite -forces. Higher 
muscle activities per unit bite-force were observed in biting with 
smaller jaw gapes than with bigger ones (Manns and Spreng, 
1977; Lindauer cx at, 1993). Likewise, isotonic contractions of 
limb muscles are known to produce more activity than isometric 
contractions (Komi, 1973). Additional muscle activity’ was also 
evoked when the neuromuscular system could anticipate a 
counteracting force during jaw closing (Ottenhoff c/ al., 1992). 
Such effects could be relevant, since opposing teeth approach a 
distance of about 0.5 mm in chewing (Proeschel and Raum, 
2001) but remain separated by 6 into in clenching on the bite-
fork. Further, the contraction in chewing is panty non-isometric, 
and the neuromuscular system may anticipate the resistance of 
food during the closing movement. These features could possibly 
explain a general increase of muscle activity per unit bite-force 
in chewing. However, since no specific side preference could be 
assigned to the quoted effects, the asymmetric enhancement of 
the masseter EMGs remains puzzling. Side-related differences in 
activity/bite-force relations could be provoked by oblique bite-
force directions (Van Eijden et at, 1990; Mao and Osborn, 
1994). The asymmetric increase of activity/bite-force ratios in 
our patients would roughly comply with activity/bite-force 
relations obtained for a medially directed bite-force in a previous 
study (Van Eijden c/ at, 1990). Analysis of the present data, 
however, provides no information concerning the direction of 
peak force during chewing. 

In summary, the prediction of chewing force from dynamic 
EMGs and isometric activity/bite-force relations usually resulted 
in considerable overestimation. The reason for this was that a 
certain bite-force in chewing was associated with higher muscle 
activity than the same bite-force in clenching. The surplus 
masticator)’ activity differed between muscles and was smallest for 
the balancing-side masseter. Biomechanical considerations suggest 
that the higher muscle activity in chewing was not associated with 
likewise higher muscle forces. This should be considered in all 
attempts to model occlusal or temporomandibular joint loads using 
11MG data obtained from chewing. 
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AbrU 1 2310 

Forma de administración terrrioconformada mediante extrusion, sin alteraciOn de la coloraciOn, 

5 a prueba de abuso, caracterizada porque tiene, ademas de uno o mÆs principios (A) activos 

susceptibtes de abuso, asi coma opcionalmente sustancias (B) auxiliares fisiotOgicamente 

aceptables, at menos an potimero (C) sintØtico a natural y opcionalmente at menos aria cera 

(D), teniendo el componente (C) y a) componente (D) opcionalmente presente aria dureza de 

-1- 500 No mÆs. 

10 2. Forma de administraclOn segün la reivindicaciOn 1, caracterizada porque se presenta en forma 

191 de un comprimido. 

3. Farina de adniinistración segUn la reivindicaciOn 1, caracterizada porque se presenta en forma 

de mUltiples particulas, preferiblemente en forma de microcomprimidos, micropelets, 

granulos, esferoides, perlas o pelØis, opcionalmente compactados an comprimidos a Denados 

15 an cÆpsulas. 

4. Forma de administracion segOn una de las reivindicaciones 1 a 3, caracterizada porque 

contiene como polimero (C) al menos an polimero seleccionado del grupo qua comprende 

’4 Oxido de polietileno. Oxido de polimetfieno, Oxido de potipropileno, polietileno, potipropiteno, 

poli(cloruro de vinflo), policarbonato, poliestireno, poliacrilato, copolimeros y mezclas de los 

20 mismos, preferiblemente Oxido de polietileno. 

5. Forma de administraciOn segUn aria de las reivindicaciones I a 4, caracterizada porque el oxido 

de polietileno (C) tiene an peso molecular deal menos 0,5 millones. 

6. Forma de administracion segUn la reivindicacion 5, caracterizada porque el peso molecular del 

oxido de polietileno (C) es de at menos 1 milton. 

25 7. Farina de administraciôn segUn la reivindicaciOn 6, caracterizada porque el peso molecular del 

Oxido de polietileno (C) 9$ de 1 a 15 millones. 

B. Forma de administraciOn segUn tins de las reivindicaciones 1 a 7, caracterizada porque 
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10. Forma de adniinistracion segün una de las reivindicaciones 1 a 9, caracterizada porque el 

(los) componente(s) (C) y opcionalmente (0) estÆ(n) presente(s) en cantidades tales que la 

forma de administraciOn tiene una dureza de 500 N 0 mâs. 

11. Forma de adrninistraciOn segUn una de las reivindicaciones 1 a 10, caracterizada porque el 

5 principio (A) activo es al menos un principio activo seleccionado del grupo que comprende 

opioides, tranquilizantes, estimulantes, barbitUricos y otros narcóticos. 

12. Forma de adrninistraciOn segUn una de las reivindicaciones 1 a 11, caracterizada porque 

presenta adicionalmente al menos uno de los siguientes componentes a)-f): 

(a) al menos una sustancia que irrita las fosas nasales y10 la faringe, 

10 (b) al menos un agente que aumenta la viscosidad, que con ayuda de una cantidad minima 

necesaria de un liquido acuoso forma un gel con el extracto obtenido de la forma de 

administracion, que preferiblemente continUa siendo distinguible visualmente cuando 

se anade a una cantidad adicional de liquido acuoso, 

(c) al menos un antagonista para el principio activo o principias activos susceptibles de 

15 abuso, 

(d) al menos un emetico, 

(e) al menos un colorante como agente aversivo, 

(f) al menos una sustancia arnarga. 

13. Forma de administracion segUn la reivindicacion 12, caracterizada porque la sustancia irritante 

20 segUn el componente (a) causa un escozor, un picor, un impulso a estornudar, un incremento 

de las secreciones o una combinac kin de al menos dos de estos estimulos. 

14. Forma de administracion segUn la reivindicacion 12 ó 13, caracterizada porque la sustancia 

irritante segUn el componente (a) se basa en uno o mªs constituyentes de al menos una 

droga con sustancias picantes. 

25 15. Forma de administracion segün  la reivindicación 14, caracterizada porque la droga con 

sustancias picantes es al menos una droga seleccionada del grupo que comprende Al/il sativi 

Bulbus, Asari Rhizoma c, Herba, Calami Rhizoma, Capsici Fnictus (pimiento), Caps/c) 

C,,,nt..c, 
rnr (niiindilla). Curcumae bongae Rhizoma, Curcumae xanihcvrhizae Rhizoma, 
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16. Forma de administración segün una de las reivindicaciones 14 
a 15, caracterizada porque el 

constituyente de la droga con sustancias picantes estÆ presente coma un compuesto 0-

metoxi(metil)fenol, un compuesto de amida de âcido, una esencia de mostaza 0 un 

compuesto de sulfuro, o se derive de uno de tales compuestos. 

5 17. Forma de administraciOn segUn una de las reivindicaciones 14 a 16, caracterizada porque el 

constituyente de la droga con sustancias picantes es al menos un constituyente seleccionado 

del grupo que comprende miristicina, elemicina, isoeugenol, 3-asarona, safrol, gingeroles, 

4 xantorrizol, capsaicinoides, preferiblemente capsaicina, piperina, preferiblemente trans-

piperina, glucosinolatos, preferiblemente basados en esencias no volatiles de la mostaza, 

, 10 especialmente preferible basados en esencia de mostaza con sustituyentes p-hidroxibencilo, 

esencia de mostaza con sustituyentes metilmercapto o esencia de mostaza con sustituyentes 

metilsulfonilo, y compuestos derivados de estos constituyentes. 

18. Forma de adniinistraciOn segUn una de las reivindicaciones 12 a 17, caracterizada porque el 

componente (b) as al menos un agente que aumenta la viscosidad seleccionado del grupo 

15 que comprende celulosa microcristalina con el 11% en peso de carboximetilcelulosa sódica 

(Avicelfi RC591), carboximetilcelulosa sodica (Blanosefi, CMC-Na C300Pfi, Frimulsion BLC-

50, Tylose C300 Pfi), Æcido poliacrilico (Carbopolfi 980 NF, Carbopolfi 981), harina de semillas 

de algarroba (Cesagumfi LA-200, Cesagumfi LID/150, Cesagumfi LN-1), pectinas de citricos o 

de manzana (Cesapectinfi HM Medium Rapid Set), almidon de maiz cØreo (C*Gel 042010), 

20 alginato sÆdico (Frimulsion ALG (E401) fi), harina de semillas de guar (Frimulsion BMfi, 

Polygum 26/1-750), iota-carragenina (Frimulsion D0210D), goma karaya, goma gellan (Kelcogel 

Ffi, Kelcogel LT1000), galactomanano (Meyprogat 150 fi), harina de semilla de tara (Polygum 

43/I11)), alginato de propilenglicol (Protanal-Ester SID-LBO), hialuronato sodico, tragacanto, 

goma tara (Vidogum SP 2000), polisacÆridos fermentados de goma welan (K1A96) y goma 

25 xantan (Xantural iSOfi). 

19. Forma de administración segUn una de las reivindicaciones 12 a 18, caracterizada porque el 

rnmnnnente (c’ es al menos un antagonista opioide seleccionado del grupo que comprende 
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preferiblemente seleccianado del grupo que comprende haloperidol, prometacina, 

fiufenacina, perfenacina, levomepromacina, tioridacina, peracina, clorpromacina, 

clorprotixeno, zuclopentixol, flupentixol, protipendil, zotepina, benperidol, pipamperona, 

melperona y bromoperidol. 

5 21. Forma de administracion segUn una de las reivindicaciones 12 a 20, caracterizada porque el 

emØtico segun el componente (d) se basa en uno o mÆs constituyentes de Radix 

lpecacuanhae (raiz de ipecacuana), preferiblemente basado en el constituyente emetina, yb 

es apomorfina. 

4 22. Forma de administracion segUn una de las reivindicaciones 12 a 21, caracterizada porque el 

10 componente (e) es al menos Un colorante fisiologicamente aceptable. 

23. Forma de administracion segün una de las reivindicaciones 12 a 22, caracterizada porque el 

componente (fl es al menos una sustancia amarga seleccionada del grupo que comprende 

esencias aromÆticas, preferiblemente esencia de menta, esencia de eucalipto, esencia de 

almendras amargas, mental y las mezclas de las mismas, sustancias aromaticas de frutas, 

15 preferiblemente de limones, naranjas, limas, pomela y las mezclas de al menos dos 

componentes de los mismos, benzoata de denatonium y las mezclas de al menos dos 

componentes de los mismos. 

24. Forma de administraciOn segUn una de las reivindicaciones 12 a 23, caracterizada porque el 

principio activo o principios (A) activos estalestari separadas espacialmente del componente 

� 20 (c) yb (d) yb (fl preferiblemente sin contacto directa, encantrØndose el principio activo a las 

principios activos (A) en al menos una subunidad (X) y los componentes (c) yb (d) yb (f) en 

al menos una subunidad (Y), y que, cuando la forma de administraciOn se administra 

correctamente, los componentes (c) yb (d) yb (f) de la subunidad (Y) no producen su efecta 

durante la toma ybo en el organisma. 

25 25. Forma de administraciOn segun una de las reivindicaciones 1 a 24, caracterizada porque 

contiene al menos un principio activo al menos parcialmente en forma de liberaciOn 

controlada. 

26. Forma de administraciOn segün la reivindicacian 25, caracterizada porque cada uno de los 
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liberacion controlada. 

28. Procedimiento para la preparación de una forma de administraciOn segUn una de las 

reivindicaciones 1 a 27, caracterizado porque 

z) se mezclan los componentes (A), (B), (C) y el componente (D) opcionalmente presente, asi 

5 como los componentes (a) a (I) opcionalmente presentes conjuntamente, o, siempre que sea 

necesarlo, por separado con adición del componente (C) y opcionalmente (0), 

y) se calientan la mezcla resultante o las mezclas resultantes en la extrusora al rrenos hasta 

el punto de ablandamiento del componente (C) y se extruden mediante la aplicaciOn de 

fuerza a travØs de la abertura de salida de la extrusora, 

0 
10 x) se separa en unidades el extrudido aUn plØstico y se moldea en la forma de administracion 

0 

w) el extrudido separado en unidades enfriado y opcionalmente recalentado se moldea en la 

forma de administraciOn, 

realizandose las etapas del procedimiento y) y x) y opcionalmente las etapas del 

15 procedimiento z) y w) a atmOsfera degas inerte. 

29. Procedimiento seguin Ia reivindicaciOn 28, caracterizado porque el mezclado de los 

tp componentes segUn z) tiene lugar ya en la extrusora a atmosfera degas inerte. 

30. Procedimiento segUn la reivindicación 28 ó 29, caracterizado porque las mezclas seguin z) se 

extruden conjuntamente o por separado. 

20 31. Procedimiento seguin una de las reivindicaciones 28 a 30, caracterizado porque Ia mezcla o 

las mezclas seguin z) se extruden a travØs de una tobera con al menos un orificio. 

32. Procedimiento segUn una de las reivindicaciones 28 a 31, caracterizado porque el extrudido 

se separa en unidades mediante golpeo. 

33. Procedimiento seguin una de las reivindicaciones 28 a 32, caracterizado porque el extrudido 

25 tiene forma de barra y, con ayuda de rodillos de calandria de movimiento inverso, que tienen 

huecos enfrentados sobre su camisa de rotaciOn, y se moldea y se separa en unidades. 

34. Procedimiento sequin una de las reivindicaciones 28 a 32, caracterizado porque el extrudido 
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36. Forma de administraciOn segUn una de las reivindicaciones 1 a 27, que se puede obtener 

segn una de las reivindicaciones 28 a 35. 

* 

3 

19 
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RESUMEN 

La presente invenci6n se refiere a una forma de administracion terrnoconforniada mediante 

extrusion, a prueba de abuso qua contiene, ademas de uno o mM principios activos susceptibles de 

5 abuso, asi coma opcionalmente sustancias auxiliares fisiolOgicamente aceptables, al menos un 

polimero sintØtico o natural con una dureza de al menos 500 N y un procedimiento para la 

preparaciOn de la misma, 

* 
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10 

US 2003/0064099 Al 

PHARMACEUTICAL FORMULATION 
CONTAINING BIflERING AGENT 

[0001] This application claims the benefit of U.S. Provi-
sional Serial No. 50,310514. filed Aug. 6. 2001, hereby 
incorporated by reference in its entirety. 

BACKGROUND OF TILE INVENTION 

[0002] Opioid analgesics are sometimes the subject of 
abuse. Typically, a particular dose of an opioid analgesic is 
more potent when administered parcrieraltv as compared to 
the same dose administered orally. Therefore, one popular 
mode of abuse of oral opioid formulations involves the 
extraction of the opioid from the dosage form, and the 
subsequent injection of the opioid (using any "suitable" 
vehicle for injection) in order 10 achieve a high.’ Also, 
some formulations can he tampered with in order to provide 
the opioid agonist contained therein better available for 
illicit use. For example, a controlled release opioid agonist 
formulation can be crushed in order to provide the opioid 
contained therein available for immediate release upon oral 
or nasal administration. An opioid formulation can also be 
abusable by administration of more than the prescribed dose 
of the drug. 

[0003] Opiold antagonists have been combined with cer-
tain opioid agonists in order to deter the parenteral abuse of 
opioid agonists. In the prior art, the combination of imme-
diate release pentazocine and naloxone has been utilized in 
tablets available in the United States, commercially avail-
able as Talwin'Nx from Sanoft-Winthrop. TalwinfiNx con-
tains immediate release pentazocine hydrochloride equiva-
lent to 50 mg base and naloxone hydrochloride equvalcnt to 

0.5 mg base. A fLxed combination therapy comprising tin-
dine (SO mg) and naloxone (4 nig) has been available in 
Germany for the management of pain since 1978 
(Valoronax, Goedecke). A fixed combination of buprenot-
phine and naloxone was introduced in 1991 to New Zealand 
(l’emgesicfiNx, Reckitt & Colman) for the treatment of 
pain. 

[0004] Purdue Pharma I .P currently markets sustained-
release oxycodone in dosage forms containing 10, 20, 40, 
and 80 mg oxycodone hydrochloride under the tradename 
OxvContin. 

[0005]

 

U.S. Pat. Nos, 5,266,331; 5.508,042; 5,549,912 
and 5,656.295 disclose sustained release oxycodonc formu-
lations. 

[0006] U.S. Pat. Nos. 4.769,372 and 1,7S5.R0 to K,reek 
describe methods of treattng patient.s sufrenng trom chronic 
pain or chronic cough ithout provoking inte-tinat dysmo-
tilitv by administering 1 to 2 dosage units comprising from 
about 1.5 to about 100 mcc’f opioid analgesic ’ ’r a nt itussive 
and from about 1 to about is mg of an opioid antagonist 
having little to no systemic an agonist activity when admin-
istered orally, from 1 to S times daily. 

[0007] U.S. Pat. No. 6,228,863 to Palcnno et al. describes 
compositions and methods of preventing abuse of opioid 
dosage forms. 

[0008] WO 9932119 to Kaiko et at, describes composi-
tions and methods of preventing abuse of opioid dosage 
forms 
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[0009] U.S, Pat. No. 5472,943 to Grain or a.l. describes 
methods of enhancing the analgesic potency of himodally 
acting opioid ,eon it, by administering the agonist with an 
opioid antagonist. 

[0010] U.S. Pat. No. 3,980.766 to Shaw et al,, is related to 
drugs which are suitable for therapy in the treatment of 
narcotic drug addiction by oral use, e.g., methadone, for-
mulated to prevent injection abuse through concentration of 
the active component in aqueous solution by incorporating 
in a solid dosage or tablet form of such drug an ingestnble 
solid having thickening properties which cause rapid 
increase in viscosity upon concentration of an aqueous 
solution thereof. 

[0011] However, there still exists a need for a safe and 
effective treatment of pain with opioid analgesic dosage 
forms which are less subject to abuse than current therapies. 

[0012] All documents cited herein, including the forego-
ing, art ncorporatcct by reference in their entire ties for all 
purposes. 

OBJECTS AND SUMMARY OF THE 
INVENtION 

[0013] It is an object of certain embodiments of the 
invention to provide an oral dosage form of an opioid 
analgesic which is sutiject to teas parenteral abuse than other 
dosage fortmms. 

[0014] It is an object of certain embodiments of the 
invention to provide an oral dosage form of an opioid 
analgesic which is subject to less intranasal abuse than other 
dosage forms. 

[0015] It is an object of certain embodiments of the 
invention to provide an oral dosage form of an opioid 
analgesic which is subject to less oral abuse than other 
dosage forms. 

[0016] It is a further object of certain embodiments of the 
invention to provide an oral dosage form of an opioid 
analgesic which 

is 

subject to less diversion than other 
dosage forms. 

[0017] It is a further otiect of certain embodiments of the 
invention to provide a method of treating pain an human 
patients with an oral dosage form of an opioid analgesic 
while reducing the abuse potential 01 the dosage form. 

[0018] It is a further object of certain emhodimen:s of the 
invention to provide a method of manufacturing an oral 
dosage form of an opioid analgesic such that it has less abuse 
poiciltial. 

[0019] These objects and others are achieved by the 
present oivemitroti, which is directed :n part to an oral dosage 
form comprising an opioid analgesic; and at least one 
aversive a gent for reducing the abuse of the opioid analge - 
sic. 

[0020] In certain emhodmnients of the present invention. 
the oral dosage forms of the present invention comprising an 
op.oid analgesic; and an aversive agent or agents as a 
component(s) of the dosage form helps to prevent injection, 
inhalation, andior oral abuse by decreasing the "attractive-
ness’ of the dosage form to a potential abuser. 
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[0021] In certain embodiments of the present invention, 
the dosage form comprises an aversive agent such as a 
hitiering agent to discourage an abuser from tampering with 
the dosage form and thereafter inhaling or swallowing the 
tampered dosage form. Preferably, the Tittering agent is 
released when the dosage form is tampered with and pro-
vides an unpleasant taste to the abuser upon inhalation 
and or swallowing of the tampered dosage form -

[0022] In certain embodiments of the present invention, 
the dosage form comprises an aversive agent such as an 
irritant to discourage an abuser from tampering with the 
dosage form and thereafter inhaling. itajeethig, or swallow-
ing the tampered dosage form Preferably, the irritant is 
released when the dosage form is tampered with and pro-
vides a burning or irritating effect to the abuser upon 
inhalation, injection, and or swallowing of the tampered 
dosage form. 

[0023]In certain embodiments of the present invention, 
the dosage form comprises an aversive agent such as a 
gelling agent to discourage an abuser front tampering with 
the dosage form and thereafter inhaling, injecting, and/or 
swallowing the tampered dosage form- Preferably, the gel-
ling agent is released when the dosage form is tampered with 
and provides a gel-like quality to the tampered dosage form 
which slows the absorption of the optoid analgesic such that 
an abuser is less likely to obtain a rapid high". In certain 
preferred embodiments, when the dosage form is tampered 
with and exposed to a small amount (e.g.. less than about 10 
ml) of an aqueous liquid (e.g., water), the dosage form will 
be unsuitable for injection and or inlialat:on. Upon the 
addition of the aqueous liquid, the tampered dosage form 
preferably heea.smes thick and viscons, rendering it unsuit-
able for injection The terra unsuitable for injection’ as 
defined for purposes of the present invention to mean that 
one would have substantial difficulty injecting the dosage 
form (e.g., due to pain u pun administration or difficulty 
pushing the dosage form through a srtnge) due 10 the 
viscosity imparted on the dosage form, thereby reducing the 
potential for abuse of the opioid analgesic in the dosage 
form. In certain embodiments, the gelling agent is present in 
such an amount in the dosage form that attempts at evapo-
ration (by the application of heat) to an aqueous mixture of 
the dosage form in an effort to produce a higher concentra-
tion of the therapeutic agent, produces a highly viscous 
substance unsuitable for injection. 

[0024] When nasally inhaling the tampered dosage form, 
the gelling agent can become get like upon administration to 
the nasal passages due to the moisture of the mucous 
membranes. This also makes such formulations aversive to 
nasal administration, as the gel will stick in the tiasat passage 
and minimize absorption of the ahitsable substance. In 
certain embodiments of the present invention, the dosage 
form comprises a combination of any or all ol the afore-
mentioned aversive agents (e.g ..a hittering gent. an irritant. 
and, or a gelling agent) to discourage an abuser trom tam-
pering with the dosage firm and thereatter inhaling, inject-
ing, and or swallowing the tampered dosage form. 

[0025] Enihodinie nts speci flea lty eonte nip latect include 
bittering agent; gelling agent, irritant, hittering agent and 
ge lii ng agent; hittering agent and irr:t ant: gel Ittag agent and 
irritant: and hittering agent and gelltng agent and irritant. 

[0026] In ceriain preferred enihodi nienis. the dosage 
forms are controlled release oral dosage forms comprising a 
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therapeutically effective amount of an opioid analgesic with 
one or more of the averst"e agents desenhed above such that 
The dosage torm provides effective pain relief for at least 
about 12 hours, or at least about 24 hours when orally 
administered to a human patient. 

[0027] In certain emt,odimetits of the present invention the 
aversive agent present an the dosage form is present in a 
substantially nun-releasable form (i.e., sequeMered") when 
the dosage form is administered intact as directed. Prefer-
ably, because the averstve agent is present an the dosage 
form in a substantially non -releasable form, it is not sub-
stantiaUy released in the gastrointestinal tract when the 
dosage form i oralk administered intact. 

[0028] Ita other embodiments, the aversive agent may not 
be sequestered  as disclosed above wherein the aversive 
agent is not released or minimally released from an intact 
dosage form, hut hay have a modttied or sustained release 
so as not to dump the aversive agent in a particular section 
of the gastrointestinal tract, e.g. the stomach, where it may 
cause an unwanted effect such as excessive irritation. The 
aversive agent can be ei.ambined with an coterie carrier to 
delay its release or combined with a carrier to provide a 
sustained release of the aversive agent. However, it is 
contemplated in the present invention that the aversive agent 
will preferably not have any significant side effect (e.g., 
gastrointestinal side effect) even if all of the aversive agent 
is immediately released upon oral administration of an intact 
dosage form as d:reetetl 

[0029] The aversive agent(s) can also he in the dosage 
form in releasable form and non -releasable form in any 
combination. For example, a dosage form can have a hit’ 
tering agent. inritant. gel or eotnhinatioo thereof in releasable 
form and non -releasable form a, disclosed in U.S. Applica-
tion entitled ’Pharnaaceu:ical Formulations Containing 
Opioid Agonist, Releasable Antagonist, and Sequestered 
Antagonist" filed Aug 6. 2002, the disclosure of which is 
hereby incorporated by reference in its entirety. 

[0030] The term ’’aversive agent" is defined for purposes 
of the present invention to mean a hit tering agent, an irritant, 
o gelling agent, or cimt,tnaitons thereof. 

[0031] ’l’he term "tatnpered dosage form" is defined for 
purposes of the present invention to mean that the dosage 
form has been manipulated by mechanical, thermal, andor 
chemical means which changes the physical properties of 
the dosage fortaa, e.g., to liberate the opioid agonist for 
immediate release if it is in sustained release form, or to 
make the opioid agonist available for inappropriate use such 
as aelrtt in istrat ion by an alternate route, e.g., parcnterally. 
The tampering can be, e.g., by means of crushing, shearing, 
grmdin. chewing, dissolution in a solvent, heating, (e.g.. 
greate, than about 450 C,). or any combination thereof, 

[0032] In, term "substantially non -releasable form" for 
piirpa’sesi’ f the p rr’e nt invention refers to an aversive agent 
that is not released or substantially not releases at one hoot 
afte; the in tact do -ace form containing an opioid agonist and 
at least one aversive agent is orally administered (i.e., 
without having been tampeted with). The aversive agent in 
a su hst art talK non-rele asabte form may be prepared in 
accordance with the teachings of US. application Ser. No, 
00 751 OS I, entitled ’Tamper Resistant Oral Opioid Agonist 
Formulations’ filed l’eb. 8, 2001, the disclosure of which is 
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hereby incorporated by reference in its entirety, which 
describes a dosage form comprising an opiotd antagonist in 
a substantially non -releasable form. For purposes of the 
present invention, the amount released after oral adminis-
tration of the intact dosage form may he measured in -vitro 
via the dissolution at 1 hour of the dosage form in 900 not of 
Simulated Gastric Fluid using a USP Type TI (paddle) 
apparatus at 75 rpm at 37° C. Such a dosage term is also 
referred 10 as comprising a "sequestered aversive agent 
depending on the agent or agents which are not released or 
substantially not released. In certain preferred embodiments 
of the invention, the substantially non -releasable form of the 
aversive agent is resistant to laxatives (e.g., mineral oil) used 
to manage delayed colc’nic transit and resistant to achlorh v-
dric states. Preferably, the aversive agent is not released or 
not substantially released 4. S. 17 and or 24 hours after oral 
administration. 

[0033] The phrase --analgesic effectiveness" is defined for 
purposes of the present invention as.,a atisfactory reduction 
in ot elimination of pain, along with a tolerable le’-el of stile 
effects, as determined by the human patient. 

[0034] The term "sustained release" is defined for pur-
poses of the present invention as the release of the opiomd 
analgesic from the oral dosage form at such a rate that blood 
(e.g_ plasma) concentrations (levels) are maintained within 
the therapeutic range but below toxic levels over an 
extended period of time, e.g., from about 12 to about 24 
hours as compared to an immediate release product. Pref-
erably the sustained release is sufficient to provide it twice -
a -day or a once -a -day formulation. 

[0035] ’I’he term particles’ of aversive agent, as used 
herein, refers to granules, spheroids, heads or pellets com-
prising the aversive agent. In certain preferred embodiments, 
the aversive agent particles are about 0.2 to about 2 mm in 
diameter, more preferably abeut U.S to about 2 mm in 
diameter. 

[0036] The term "parenterall’’ as used herein includes 
subcutaneous injections, intravenous injections, intramuscu-
lar injections, intraste ml inJect ions, infusion techn itjuet,o 
other methods of injection known to the art. 

[0037] The term ’inhaled’ as used herein includes trans-
mucosal, trans-bronchial, and trans-nasal abuse. 

[0038] The term "hitlering agent" as used herein includes 
a compound used to impart a bitter taste, bitter flavor, etc., 
I, an abuser administering a tampered dosage form of the 
present invention. 

[0039] The term "irritant" as used herein includes a com-
pound used to impart an irritating or burning sensation to an 
abuser administering a tampered dosage form of the present 
invention. 

[0040] The term "gelling agent" as used herein includes a 
compound or composition used to impart gel-like or thick-
ening quality to a tampered dosage term upon the addit t on 
of moisture or liquid. 

DETAILED DESCRIPTION OF ’P11k 
INVENlION 

[0041] The aversive agents of the present invention are 
preferably for use in connection with oral dosage forms 
ineludtng opioid analgesics, which provide valuable anal-
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gesia but which may be abused. ’l’his is particularly true for 
controlled release opioid analgesic products which have a 
large dose of opioid analgesic intended to be released over 
a period of time in each dosage unit. Drug abusers typically 
may take a controlled -release product and crush, shear, 
grind, chew, dissolve and or heat, extract or otherwise 
damage the product so that the full contents of the dosage 
form become available for immediate absorption by injec-
tion, inhalation, and or oral consumption. 

[0042] In certain emnodiments, the present invention com-
prises .i method for prevent iii 0 or deterring the abuse of 
opioid analgesics by the inclusion of at least one aversive 
agent in the do sage fi.irni with the opioid analgesic. 

[0043] In certain alternative embodiments, the present 
invention comprises a method for preventing or deterring the 
abuse of drugs other than opioid analgesics which may also 
he the subject of iihuse, by including at least one of the 
aversive agents described herein in it dosage form compris-
ing the drug either than an opioid analgesic which is the 
subject of abuse. 

[0044] In certain embodiments of the present invention 
wherein the dosage form includes an aversive agent com-
prising a bittering agent, various bittcring agents can be 
employed including, for example and without limitation, 
natural, artificial and synthetic flavor oils and flavoring 
aromatics and, or oils, oleoresins and extracts derived from 
plants, leaves, flowers, fruits, and so forth, and combinations 
thereof. Nonlimiting representative flavor oils include spear-
minI oil, peppermint oil, eucalyptus oil, oil of nutmeg, 
allspice, mace, oil of bitter almonds, menthol and the like. 
Useful frittering agents can be artificial, natural and synthetic 
fruit flavors such as citrus oils including lemon, orange, 
lime, grapefruit, and fruit essences and so forth. Additional 
bitteruag agents include sucrose derivatives (e.g., sucrose 
octaaeetate), ehlorosuerose derivatives, quinine sulphate, 
and the like. The preferred hittering agent for use in the 
present invention is Denatonium Benzoatc NF-Anhydrous. 
sold under  the name Bit re xm (Macfarlan Smith 1.1 ml ted, 
Edinburgh. UK). 

[0045] With the inclatsion of  a hittering agent in the 
formulation, the intake of the tampered dosage form pro-
ducts a hitter t asic upon inhalation or out administration 
which in certain embodiments spoils or hinders the pleasure 
of obtaining a high fron, the tampered dosage form, and 
preferably prevents the abuse of the dosage form. 

[0046] A bittering agent may be added to the formulation 
in an amount of less than about 501i by weight preferably 
less than about [W-, I, v wet glit. most preferably  less than 
about 51 by weight of the dosage Form, and most preferably 
in an amount ranging from about 0.1 to 1.0 percent by 
weight of the dosage form, depending on the particular 
hittering igeilt(s) used. A dosage form including a bitten ng 
agent preferably discourages improper usage of the tam-
pered dosage fern, i’. imparting a disagreeable taste .r 
fia or to the tampered dosage form. 

[0047] It) certain eiiibc,dinients of the present invenuon 
wherein the dosage form includes an aversive agent com-
1’ricing an irritant, various irritants can be employed inctud-
mit, for example and without limitation capsaicata, a capsat-
cut analog with similar type properties as capsaicin, and the 
like. Some capsaicin analogues or derivatives include for 
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example and without limitation, resiniferatoxin, tinvatoxin, 
hepianoylisohutylamide, heptanoyl guaiacvtamide, other 
isoburylamides or guaiaevlarnicles, dihvdroeapsaicin, homo-
vanillyl octs [ester, nonanoyl vanillylamide, or other com-
pounds of the class known as vantttoids. Resiniferatoxin is 
described, for example. in U.S. Pat. No. 5,290,816 (Blum-
berg), issued Mar. 1, 1994  U.S. Pat, No 4,812,446 (Brand), 
issued Mar. 14, 1989, describes eapsaiein analogs and meth-
ads for their preparation. Further, U.S.. Pat. No. 4,424,205 
(Lallann et al), issued Jan, 3, 1984. cite Newman, "Nalural 
and Synthetic Pepper-Flavored Substances" published in 
1954 as listing pungency of eapsaicin-like analogs. Ton et 
al., British Journal of Pharmacology, 10, pp. 175-182 (1955) 
discuss pharmacological actions of eapsaicin and its ana-
logs. 

[0048] With the inclusion of an irritant (e.g., eapsaicin) in 
the dosage form, when the dosage form is tampered with, the 
eapsaicin imparts a burning or discomforting quality to the 
abuser to preferably discourage the inhalation, injection, or 
oral administration of the tampered dosage form, and pref-
erablyto prevent the abuse of the dosage form. Suitable 
capsaicua compositions include capsaiein (trans S-methyl-
N-vanillvl-6-noneamide) or analogues thereof in a concen-
tration between about 0.00125% and 50% by "eight, pref-
erably between about 1 and about 7.5% by weight, and most 
prekrabty, between about 1 and about 5% by weight of the 
dosage form. 

[0049] In certain embodiments of the present invention 
wherein the dosage form includes an aversive agent win -
prising a gelling agent, various gelling agents can be 
employed including, for example and without limitation, 
sugars or sugar derived alcohols. such as mannitol, sorbttol, 
and the like, starch and starch derivatives, cellulose deriva-
tives, such as microcrystalline cellulose, sodium caboxym-
ethyl cellulose, methyledilulose, ethyl cellulose, hydroxy-
ethyl cellulose, hydroxvpropvl cellulose - and hydroxypropyl 
mcthylcelhtlose, attapulgites. bentonitcs, dexlnns, alginates, 
carrageenan, gum tr’agaeanth, gum acacia. guar gum, San-
than gum, pectin, gelatin, kaolin, lecithin, magnesium alu-
minum silicate, the carhomers and earhopoLs, polyvinylpyr-
rolidone, polyethylene glycol, polyethylene oxide, polyvinyl 
alcohol, silicon dioxide, surfactants, mixed stu–actantywel-
ting agent systems, emulsifiers, other polymeric materials, 
and mixtures thereof, etc. In certain preferred embodiments, 
the gelling agent is xanthan gum. In other preferred embodi-
ments, the gelling agent of the present Invention is pectin. 
The pectin or pectic substances useful for this invention 
include not only purified or isolated oectates but also crude 
natural pectin sources, such as apple, citrus or sugar beet 
residues which have been subjected, when necessary, to 
esterification or de-esterification, e.g.. by alkali or enzymes. 
Preferably, the pectins u -ecl to this in’ ent ion are derived 
from citrus fruits such as lime, lemon, grapefruit, and 
orange. 

[0050] With the inclusion of a gelling agent in the dosage 
form, when the dosage form is tampercd with, the getting 
agent preferably imparts a gel -like quality to the tampered 
dosage form which preferably spoils or hinders the pleasure 
of obtaining a rapid high from the tampered dosage form due 
to the gel like consistency in contact with the mucous 
membrane, and in certain embodiments, prevents the abuse 
of the dosage form by ruin t mi7tng absorption, e g. in the 
nasal passages. Agelling agent may be added to the lormu-
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lation in a ratio of gelling agent to optoid agonist of from 
about 1:10 to about 10:1 by weight, preferably from about 
1:1 to about %01 by weight, and more preferably from about 
2:1 to about 10:1 b% weight of the opioid agonist. In certain 
alternative cinhoctinjeom the gelling agent maybe present in 
a ratio to the opioid agonist of from about 1:15 to about 15:1, 
Preferably in a ratio of from about 1:8 to about 8:1, and more 
preferably from about 1:3 to about 3:1 by weight of the 
opte’td agonist. 

[0051] In certain other embodiments, the dosage form 
forms a viscous gel after the dosage form is tampered with. 
dissolved in an aqueous liquid (from about 0.5 to about 10 
ml and pro Ic rably from 1 to about 5 ml), causing the 
resulting mixture to have a viscosity of at least about 10 ci’, 
Most preferably, the resulting mixture will have a viscosity 
of at least about 60 eP. 

[0052] In certain other embodiments, the dosage teirm 
forms a viscous get alter the dosage form is tampered with, 
dissolved in an aqoeou s liquid (from about 0.5 to about 10 
ml and preferably from 1 to about 5 ml) and then heated 
(e.g., greater [hail ahe,u t 45’ C.), causing the resulting 
mixture to have a viseosity of at least about 10 cP, Most 
preferabla, the resulting mixt ore will have a viscosity of at 
least about Ut) ch. 

[0053] In certain embodiments, the dosage form may 
include one or more of the aforementioned aversive agents. 
For safety reasons, the amount of the hittering agent, irritant, 
or gelling agent in a formulation of the present invention 
should not he toxic to humans. 

[0054] In certain embodiments, the aversive agent 
included in the dosage fortit may be in a substantially 
non -releasable form. Where the aversive agent is in a 
substantially non-relcasahle form, the substantially non -
releasable form of the aversive agent comprises an aversive 
agent that is formulated with one or more pharmaceuticattv 
acceptable hydrophobic materials, such that the aversive 
agent is not released or substantially not released during its 
transit through the nastrointestinal tract when administered 
orally as Intended, w,thout having been tampered with  

[0055] In certain embridimeots of the present invention, 
the substantially non -releasable term of the aversive agent is 
vulnerable to mechanical, thermal and/or chemical tamper-
ing, e.g.. tamperitlg h means of crushing, shearing, grind -
ma, chewing and or dissolution in a solvent in combination 
with heating (e.g - greater than about 45° C.) of the oral 
dosage form. When the dosage form is tampered with, the 
integrity of the sobsi aotial ft non -releasable form of the 
avers l\’e agent it] he cci n: 1tre: in iserl - and the aversive agent ii 
will he made available to he released. In certain embodi-
ments. when the dosage form is chewed, crushed or dis-
solved and heated in a solvent, the release of the averstve 
agent hinders. deters or prevents the administration of the 
tampered dosage form orally, intranasalty, parenteraLly and 
or sublinguatly 

Thc opiotd tgonist.s useful in the present invention 
inc udc. but are not limited to, alfentanil, altylprodine. 
alphaprodine, aniterirtine, henzvlmorphine, bezilramide. 
hoprcnoqttiine, hutorphanol, cleinitazene. codeine, desonior-
phine, dextromoramtde, dezocine, diampromtde. diamor-
phi ’ne. cli h yd ri icode inc. d itt i’d roil orph inc , d mae no xa dill - 
dimepheptanot. dime thylihiambutene. dtoxaphetl butyrate. 
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dipipanonc, eplazocine, ethoheptazine, ethylmethvlthiam-
hutene, ethyimorphine, etoniazetie, etorphine, dihydroetor-
phine, fenianyl and derivatives, heroin, hydrocodone, hydro-
morpheme, hvdroxvpethidine, isomethadone, ketobemidone, 
levorphanol, levophenacylmorphan, lofentanil, meperidine, 
eneptazinol, metazocine. methadone. rnetopon, morphine, 
niyrophine, narceitte, nicomorphine. norlevnrphanol, 
oormethadone, nalorphine, nalbuphene. normorphine, nor-
pipanone, opium, oxycodone, oxymorphone, papaveretum, 
pentazocine, phenadoxone. phenomorphan. phenazoeine, 
phenoperidine, piminodine, piritramide, propheptazine, 
promedol, proridinc, prupoxpIicne, sufentanti, tilidine, 
tramadol, mixtures of any of the foregoing, salts of any of 
the foregoing, and the like. In certain embodiments, the 
amount of the opioid against in the claimed opioid compo-
sition may he about 75 ng to about 750 mg. 

[0057] In certain preferred embodiments, the opioid ago-

rust is selected from the group consisting of hydrocodone. 
morphine, hvdroniorphone, oxycodone, codeine, levorpha-

not. meperidine, methadone, oxvmorphone, buprenorphine, 

fentanyl and derivatives thereof, dipipanone, heroin, trama-

dot, etorphine. dihydroetorphine, butorphanol, levorphanol, 

or salts thereof or mixtures thereof In certain preferred 

embodinje n L. the opioid agonist is oxycodone or hydroe-
odone - 

[00581 In embodiments in which the opioid analgesic 
comprises hidrocodone, dosage forms may include analge-

sic doses from about 2 in,, to about 50 in,, of hydrocodone 
hit artratu - In cmhod tue nts in which the opioid dnalgesic 
comprises hvdromorphone the dosaac form may include 

from about 2 mg to about 64 erg hvdromorphone hydro-

chloride. In embodiments in which the opioid analgesic 

comprises morphine, the dosage form may include from 
about 2.5 mg to about 800 mg morphine sulfate, by weight. 

In embodiments in which the opioid analgesic comprises 
oxycodone, the dosage form may include from about 2.5 mg 

to about 320 mg oxycodone hydrochloride. The dosage form 
may contain more than one opioid attaige.sie to provide a 

therapeutic effect. Alternatively, the dosage form may con-

tain molar equivalent aniount’, of other salts of the opioids 
useful in the present invention. 

[0059] Hydroeodone is a semisvnthettc narcotic analgesic 
and antitussive with multiple central ncr ous system and 
gastrointestinal actions. Chemically, hydrocodone is 4,5-
epoxy-3-methoxy- I 7-methylmorphi Ga -6-u ic. a tid is also 
known as dihydrocndcinonc like other opioi;ls, hydroc-
odone may be habit forming and may produce drug depen-
dence of the morphine type. In excess doves hydrocodone. 
like other opium derivatives, will depress respiration. 

[0060] Oral hydrocodone is also available in Europe (Bel-
gium. Germany. Greece. Italy, Luxemhotrg. Noris ay and 
Switzerland) as an antitussive agent. A parenteral tormuta-
twil  also available in Germany as an antitussive agent - For 
use as an analgesic, hvdrocodone bitartrate is commercially 
available in the United States enli as a fixed corithinatton 
with non -opiate drugs (i -c -. ibuprofen. aeetamineiphen. aspi-
rin, etc.) for relief of moderate or moderately severe  Pain, 

[00611 A common dosage form of hydrocodone is in 
combination with aectamianphcn, and is commercially 
available, e.g.. as Lortabfi in the U.S. from UCB Pharma, 
Inc. as 23500 mg S SIKi mg. 75 500 mg and 10500 mg 
hydrocodone- aeetamtnophen tablets. Tablets are also avail -
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able in the ratio of 7.5 erg hydrocodone bitartrate and 650 
me acetaminophen; anti ’S mg hydroeodone hitartrate and 
750 mg aeetaminoplteo. Hvdrocodone in combination with 
aspirin is given in an oral dosage form to adults generally in 
1-2 tablets every 4-6 hours as needed to alleviate pain. The 
tablet form is 5 ma hydrocodone bttartrate and 224 mg 
aspirin with 32 nig caffeine, or 5 tug hydrocodone hitartrate 
and 510 mg aspirin. A relatively new formulation comprises 
hydrocndone bitartrate and ihuprofen. Vicoprofenfi, com-
mercially available in the U.S. from Knoll Laboratories, is 
a tablet containing 7.5 mg hydrueudone bitartrate and 20(1 
me ihupri.ifen. The present invention is contemplated to 
encompass all such formulations, with the inclusion of one 
or more aversive agents as described herein. 

[0062] Oxyeodone. chemically known as 4,5-expoxy-14-
hvdroxy-3-methoxy-17-roethylmorphinan-6-one, is an 
opioid agooist whose principal therapeutic action is analge-
sia- Other therapeutic effects of oxycodotte include anxioly-

sis, euphoria and feelings of relaxation. The precise mecha-
nism of its analgesic action is not known, but specific CNS 

opoid receptors for endogenous compounds with opioid-

like activity have been identified throughout the brain and 
spinal cord and play a role in the analgesic effects of this 

druc. 

[0063] Oxteodone is commercially available in the United 
States, e.g.. as Oxycontinfi from Purdue Phartna L.P. as 
controlled releasetablets for oral administration containing 
10 mg. :0 un. 40 ma or 80 togoxycndone hydrochloride, 

and as OxvlRTv, also from Purdue Pharma L.P., as imme-
diate -release capsules containing 5 tug oxycodone hydro-
chloride. The present invention is contemplated to encom-
pass all such fortiiulat tons, with the inclusion of one or more 
aversive agents as described herein. 

[0064] Additionally. agenk tither than optoid analgesics 

which are subject to abuse may he used in accordance with 

the present inventiriti in place of the opioid analgesics in the 
dosage form. Certain agents include, for example and with-

out limitation, tranquilizers, CNS depressants, CNS stimu-
lants, sedative hypnotics and the like. More specifically. 
barbiturates such as phcnoharbital, secol,arhttal, pentohar-
bital. butabathital. izlbutal. aprobarbital. mephobarbital, 
hutalbital, pharmaceutically acceptable salts thereof, and the 
like; beniodiazepines such as diazepam, ehlordiazepoxide. 
alprazolam. triazoiam, cstazolam, clooazepam, ilunt-
trazepani. pharmaceutically acceptable salts thereof, and the 
like; stimulants siic- as camma-hvdroxybutvrate, dextroam-
phetamine, meihy lphenidate, smhutrammne, methylene-
dioxvmethamphetammne. pharmaceutically acceptable salts 
thereof, and the 1:1,c, and other agents such as martncil 
inejiruhatuate, carsoprodnl. pharmaceutically acceptable 
salts thereof and the like 

Preparation of Aversive Agent In a Substantially 
Non -Releasable Form 

[00651 In cci-taitt e ttihudinte ins of the present inve nttott. 
a e rsive ace nt in a so Fist atn iii i non -releasable form may he 

p repa red hi cnntls one the aversive agent with one or more 
of a pharmaceunicalli acceptable hydrophobic material. for 
example. aversive agent particles niay he coated with coat-

mg that substantially prevents the release of the aversive 
agent, t he en.i ii ng Co inprisi ng the hydrophobic niate rials(s). 
Another example would ne an aversive agent that is dis-
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persod in a matrix that renders the aversive agent substan-
tially non -releasable, the matrix comprising the hydrophobic 
niaterials(s). In certain cmbodimenLs, the pharntaceuticallv 
acceptable hydrophobic material comprises a cellulose pol’-
mcr selected from the group consisting of cihyleeliulose, 
cellulose acetate, cellulose propiooaac (lower, medium or 
higher molecular weight), cellulose acetate propionate, cel-
lulose acetate butyrate, cellulose acetate phthalate and cel-
lulose triacetate. An example of ethylcellulose is one that has 
an ethoxy content of 44 to Lthv Ice llulose may he used 
in the form of an alcoholic solution. In certain other embed]-
mints,

mbodi-ments,
 the hydrophobic material comprises polvlactic acid. 

polvglvcolic acid or a co�polvm cti er of the polvlac and 
polyglycolic acid. 

[0066] In certain embodiments, the hydrophobic material 
may comprise a cellulose polymer selected from the group 
consisting of cellulose ether, cellulose ester, cellulose ester 
ether, and cellulose. The cellulosic polymers have a degree 
of substitution, D.S., on the anhydroglueose unit, from 
greater than zero and up to 3 inclusive. By degree of 
substitution is meant the average number of hydroxyl groups 
present on the anhydroglucose unit comprising the cellulose 
polymer that are replaced Lw a substituting group. Repre-
sentative materials include a polymer selected from the 
group consisting of cellulose acylatu. cellulose diacvlale, 
cellulose trtacvlate, cellulose acetate. cellulose diacetate. 
cellulose triacetate, mono, di, and tricellulosc alkanylates, 
mono. di, and trtceilulose aroylates, and mono- di. and 

n trtcellulose alkeylates. Exemplary polymers include cellu-
lose acetate having a D.S. and an acctyi content up to 21%; 
cellulose acetate having an acetyl content up to 32 to 39.8%; 
cellulose acetate having a D.S. of 1 t 2 and an acctvlcontent 
of 21 to 351; cellulose acetate having a U.S. of 2 to 3 and 
an acetyl content of 35 to 44.8%. 

[0067] More specific cellulosic polymers include cellulose 
propionate taavtng a U.S. of Lb and a prop vi cotttcrtt of 39.2 
to 45 and a hydroxyl content of 2.8 to 5.191; cellulose acetate 
butyrate having a D.S. of 1.8. an acctyl coiatcnrcaf 13 to 15iL 
and a butvtyl content of 34 to 301; cellulose acetate 
butyrate having an acctvi contetat of 2 to 290 - a butoryl 
content of l7to 5311, and a hydroxyl content of 0,5 to 43%; 
cellulose triac late having a D.S. of 2 9to3such as cellulose 
taiacetate, cellulose trivalerate. cellulose trilaurate, cellulose 
tripalmitate, cellulose irisuccinate, and cellulose trio-
ctanoate; cellulose diacvlates having a D.S. of 2.2 to 2.6 
such as cellulose disuccinate, cellulose dipalmitate, cellu-
lose dioctanoate, cellulose dipcutano ate. and coeste rs of 
cellulose such as cellulose acetate butyrate, cellulose acetate 
octanoatc hutyrate and cellulose acctatc pre’pionatc. 

[0068] Additional cellulosspolyrners useful for preparing 
art aversive agent in a su&tat]tially non-rcicasable form 
include acetaldehyde dimethyl cellulose acetate, cellulose 
acetate ethylcarhamate, cellulose acetete methylcarhamate. 
and cellulose acetate dimethylaminocellulose acetate. 

[0069] Acrylic polymers useful for preparation of tltc 
aversive agent in a suhstant tally 01 tt-releaahle form 
include, hut are not tin] ited to, acrylic resins cotmtprising 
copolvmers synthesized from acrylic and methacrvlie acid 
esters (e.g., the copolvtncr of acrylic acid lower alkyl ester 
and methacrylic acid lower all ester) containing about 
0.02 to 0.03 mole of a tn (lower alkyl) ammonium group per 
mole of the acrylic and methaervhic monomers used. An 
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example of a suitable acrylic resin is a polymer manufac-
tured by Rohm Pnarma GmhH and sold under the Eudragit 
RS trademark Fludragit RS301) is preferred. Eildraght RS 
is a water tnsoluhle c000iymer of ethyl aerylate (LA), 
methyl methacrylate (MM) and trimethylamrnnniumethyl 
rnethacrvlate chloride (’lAM) in which the molar ratio of 
TAM to the remaining components (LA and MM) is 1:40. 
Acrylic resins such as Eudragatfi RS may be used in the 
forn i’f an aqueous suspe ncir’n. 

[0070] In certain enaht’elimcnts of the invention, the 
act Yl tc iv mc r Irv. he selected from the group consisting 
of acre lie acid and methaervlic acid copolymers. methyl 
mcthacrr late Lop1 mlyme rs. ct hoxycth sI methacrylates. cvi - 
nocthyi methacre late. polv(acrlic acid), poly(methacrylie 
acid), naethacrylic acid alkylamide copolymer, polv(inethvl 
mcthact-vlatc). polvmcthacrvlatc. poly(metlayl methacrvlate) 
copolymer, polvacn’?amtrle, aminoalkyl metlaacrylate 
copolymer, polv(mctltacrvtic acid anhydride), and glycidl 
mention late copolmers. 

[0071] When the aversive agent in a substantially non-
releasable form comprises aversive agent particles coated 
with a coating that renders the aversive agent substantially 
non -releasable, and when a cellulose polymer or an acrylic 
polymer is used for pteparattntt of the coating composition. 
suitable platicizcr-., eu., acete I triethyl citrate and or acetyl 
trihutyl cttratc naar also lx arintixed with the polymer. The 
coating may also contain additives such as coloring agents, 
talc and or ttmagnesium stearate, which are well known in the 
coating art. 

[0072] The coating composition may be applied onto the 
aversive agent partrcles by spraying it onto the particles 
using any suitable spray equipment known in the art. For 
example. a Wuster fluidized bedsystem may be used in 
which an air jet. itajected from underneath, fluidizes the 
coated material and effects drying while the insoluble poly-
mer coating is sprayed on. The thickness of the coating will 
depend on the characteristics of the particular coating com-
position being used. However, it is well within the ability of 
one skilled in lie alt to determine by routine experimenta-
tion inc opt nun’ hick taess of a particular coating required 
for a particular dosage form of the present invention. 

[0073] The lahamiaceuticalls acceptable hydrophobic 
mamena useful mr preparing an aversive agent in a substan-
tial hi taot, -rcle a ahle lortii t taclu do. a biodegradable polymer 
comprising a polv( lactic glvL-ohic acid) (’PLUA"), a poly-
lactide, a pt’lvglcolidc, a p()1% anhydride, a polurthoester, 
polcaprolacioties. oolvpliosphazetaes, polysaccharides, 
protein a ceou s pol y me N, polyesthers, polydioxanone, poly-
gluconate, polvlaetie-acid-pols’othylene oxide copolymcrs, 
poly(hvdroxybutvrate), polvphosphoesther or mixtures or 
Mends of any of these. 

[0074] In certain embodiments, biodegradable polymer 
comprises a pols’(lacticglveolie acid), a copolymer of lactic 
and gleel tc acid, ha’. t ng molecular weight of about 2.0(N) to 
about 5(XJ.tXtO daltons. The rat:o of lactic acid to glvcoltc 
aLld is from ahottt VC  to ahotti 23:73. wtth the ratio of 
tactic acid �,.a el.Yodic acid of 65:3 S being preferred. 

[0075] Pi’iy(tacttc glycotre acid) may he prepared hr the 
procedure set forth in U.S. Pat, No, 4.293,539 (Ludwig ci 
M.). fac cliselr,st: re of ’.vh cli is hereby incorporated hr 
reference in its ent:rety. In brief, Ludwig prepares the 
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copolymer by condensation of lactic acid and glycolic acid 
in the presence of a readily removable polymerization 
catalyst (e.g., a strong acid ion -exchange resin such as 
Dowex HCR-W2-t-). The amount of catalyst is not critical 
to the polymerization, but typically is from about 0.01 to 
about 20 parts by weight relative to the total weight of 
combined lactic acid and glycolic acid. The polymerization 
reaction may be conducted without solvents at a temperature 
from about 100° C. to about 250° C. for about 48 to about 
96 hours, preferably under a reduced pressure to facilitate 
removal of water and by-products. Poly(lactic,.glycolic acid) 
is then recovered by filtering the molten reaction mixture in 
an organic solvent such as dtchloromethane or acetone and 
then filtering to remove the catalyst. 

[0076] Once the avcrstve agent in a substantially non-
releasable form is prepared, at may be combined with an 
oploid agonist, along with conventional excipients known in 
the art, to prepare the oral dosage form of the present 
invention. It is contemplated that a hittering agent or cap- 
saicin xi ould be the most likely aversive agent to be included 
in a sequestered fonnulation. The polymers and other ingre-
dients above may also be utilized to formulate the aversive 
agents to slow release or delay release as disclosed above. 

[0077] In certain preferred embodiments of the invention, 
the oral dosage form is a capsule or a tablet. When being 
formulated as a tablet, the aversive agent and opioid agonisi 
may he combined with one or more inert, non-toxic phar-
maceutical excipients which are suitable for the manufacture 
of tablets. Such e xcipients include. for example, an inert 
diluent such as lactose; granulating and disintegrating agents 
such as cornstarch, binding agents such as larch; and 
lubricating agents such as magnesium stearate, 

[0078] The oral dosage form of the present invention may 
he formulated to provide immediate release of the opioid 
agonist contained therein. In other embodiments of the 
invention, however, the oral dosage form provides sus-
tained-release of the opioid agonist. 

[0079] In certain embodiments, the oral dosage forms 
providing sustained release of the opioid agonist may be 
prepared by admixing the aversive agent in a substantially 
non-releasable form with the opioid agonist and desirable 
pharmaceutical excipients to provide a tablet, and then 
coating the tablet with a sustained -release tablet coating. 

[0080] In certain embodiments of the in’ ention, sustained 
release opioid agonist tablets may he prepared by admixing 
the suhstantally non-relea’ahlc form ot ar.aversivc agent 
wtth an aversive agent in a matrix that p mv ides iliac tablets 
with sustamed.releastng properties 

Dosage Forms 

[0081] ’Ihe opioid analgesic formulattc,n in comhinalion 
with one or more aversive agents can he formulated it, an 
immediate release formulation or controlled release oral 
formulation in any suitable tablet, coated tablet or multipar-
uculate formulation known to those skilled in the art, the 
controlled release dosage form may  include a controlled 
release material which is incorporated into a matrix along 
with the opioid analgesic. In addition, the aversive agent 
nay be separate from the matrix, or incorporated into the 
matrix, 

[0082] The controlled release dosage form naay optionally 
comprise particles containing or comprising the opioid anal -
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gesic, where;n the particles have diameter from about 0.1 
mm to about 2.5 mm, preferably from about 0.5 mm to about 
2 mm. Additionally, the aversive agent maybe incorporated 
into these particles, or may he incorporated into a tablet or 
capsule containing these particles. Preferably, the particles 
are film coated with a material that permits release of the 
opioid analgesic at a controlled rate in an environment of 
use. The fithi coat is chosen so as to achieve, in combination 
with the other stated properties, a desired in -vitro release 
rate. The controlled release coating formulations of the 
present invention should be capable of producing a strong, 
continuous film that is smooth and elegant, capable of 
supporting pigments and other coating additives, non-toxic, 
inert, and tack -free. 

[0083] In certain embodiments, the dosage forms of the 
present inveniton comprise normal release matrixes contain-
ing file op io id analgesic and the aversive agent. 

Coated Beads 

[0084] In certain enihorliments of the present invention a 
hydrophobic material is used to coat inert pharmaceutical 
heads such as nu panel IS 20 beads comprising an opioid 
analgesic, and a plurality of the resultant solid controlled 
release heads may thereafter be placed in a gelatin capsule 
in an amount suflicienl to provide an effective controlled 
release dose when ingested and contacted by an environ-
tnenta I flu itt. e.g., gastric fluid or dissolu lion media. The one 
or more aversive agents may also be coated onto the beads 
comprising the opioid analgesic, may he prepared as sepa-
rate beads and then combined in a dosage form including the 
controlled, release heads comprising an opioid analgesic, or 
the one or ttiorc averstvc agents rttay he mixed in the dosage 
form with [Ile controlled re lease be ads comprising the opioid 
analgesic. lit preferred embodiments where the opioid anal-
gesic and the aversive agent are mixed in a capsule as 
different heads, the beads have an exact or similar appear-
ance in order to deter an abuser from manually separating 
the heads prior to ahitse in order to avoid the aversive 
substance. In tablet dosage forms, the aversive agent is 
preferably not included as a distinct layer which can he 
easier to separate iron] the active went, although the present 
invention does enetimrass these embodiments. 

[0085] [he controlled release bead formulations of the 
present invent ion slots v me Ic .tse the opioid analgesic, e.g., 
when ingested and exposed to gastric duids, and then to 
intestinal fluids The controlled release profile of the formu-
lations orotu-lations of the invention can he altered, for example, by 
varying the ami-tiot of overcoating with the hydrophobic 
niateriat. altLr;ltg rue olarirur in vchtelt a plasticizer is added 
to the bdrophehic material, by varying the amount of 
pl.ist coer re   "It iN c  to hvetrnphoh ic in ateria I, by the ioclusieati 
of additional ingredients or excipieots, by altering the 
net hod of in attn factu re, etc. Tie dissolution profile of the 
ultimate product may also be modified, for example, by 
Increasing or decreasing the thickness of the retardant coat-
tn C. 

[0086] Spherottor beads coated with an opioid analgesic 
are prepared, e.g., by dissolving the opioid analgesic in 
water and theta spraviog the solution onto a substrate. Lot 
example, nu panel 1820 heads, using a Waster insert. 
Thereafter, the one or more aversive agent is optionally 
added to the heads prior to coating. Optionally, additional 
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ingredients are also added prior to coating the beads in order 
to assist the binding of the opiot ci to the he ads. For example 
a product which includes hydroxypropylinethylceliulose, 
etc. (e.g., Opadryfi. commercially available from Colorcon. 
Inc.) ntay be added to the solution and the solution mixed 
(e.g., for about 1 hour) prior to application of the same onto 
the beads. The resultant coated substrate, in this example 
beads, may then be optionally overcoated with a barrier 
agent, to separate the opinid analgesic from the hydrophobic 
controlled release coating. An example of a suitable ban-icr 
agent is one which comprises hydroxypropylmethylcellu-
lose. however, any film -former known in the art may he 
used. It is preferred that the barrier agent does not affect the 
dissolution rate of the final product. 

[0087] The beads may then he overcoated with an aqueous 
dispersion of the hvdruphohic material. The aqucotis dis-
persion of hydrophobic material preferably further includes 
an effective amount of plasticizer, e.e t rieth yl citrate. Pre -
formulated aqueous dispersions of etbylcellutosc. such as 
Aquaeciaffi or Surcicasc4, may be used, If Sureleascfi is 
used, it is not necessary to separately add a plasticizer. 
Alternatively, pre-formulated aqueous dispersions of acrylic 
polymers such as Eudragitfi can be used. 

[0088] Plasticized hydrophobic material may he applied 
onto the substrate comprising the opioid analgesic by spray-
ing using any suitable spray equipment known in the art. In 
a preferred method, a Wurster Iluidized-bed system is used 
in which an air jet, injected from underneath, fluidizes the 
core material and effects drying while the acrylic polymer 
coating is sprayed on. A sufficient amount of the hydropho-
bic material to obtain a predetermined en ni rolled release of 
said opioid analgesic when the coated substrate is exposed 
to aqueous solutions, e.g. gastric fluid, is preferably applied, 
taking into account the physical charactenstics ctf the optoid 
analgesic, the manner of incorporation of the plasticizer, etc. 
After coating with the hydrophobic material. a further over-
coat of a film-former, such as Opadrvfi, is optionally applied 
to the beads. This overcoat is provided, if at all, in order to 
substantially reduce agglomeration of the heads. 

[0089] The release of the opiuid analgesic from the con-
trolled release formulation of the present invention can be 
further influenced, i.e.. adjusted to a desired rate, by the 
addition of one or more release-modifying agents, or by 
providing one or more passageways through the coating. 
The ratio of hydrophobic material to water soluble material 
is determined by, among other factors, the release rate 
required and the soluhility characteristics of the materials 
selected. 

[0090] The releasc-modtfvtng agents which function as 
pore -formers may be organic or inorganic, and include 
materials that can be dissolved, extracted or leached from 
the coating in the environment of tise The pore-formers ma) 
comprise one or more hydrophilic materials such as hr drox-
yprupy Im ethylce lb lose 

[0091] The controlled release coatings ol the present 
invention can also include erosion-promoting agents such as 
starch and gums. 

[0092] The controlled release coatings of the present 
invention can also include materials useful for making 
m icroporous lamina in the envi ron ment of lice, such as 
polearhonates comprised of linear polyesters or carbonic 
acid in which carbonate groups reoccur in the polymer 
chain. 
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[0093] 1 h release -modifying agent may also comprise a 
semi ’perme able neijyme 

[9094] In certain preferred embodiments, the release’ 
modifying agent is selected from bydroxypropylmethyleel-
tulose, lactose, metal stearates, and mixtures of any of the 
fo regri trig. 

[0095] The controlled release coatings of the present 
invention m be ay a- include an exit means comprising at least 
one passageway, nrttiee. or the like. The passageway maybe 
formed by such methods as those disclosed in U.S. Pat. Nos. 
3,845,770; 3,916.889; 4,063,064; and 4,088,864 .The pas-
sageway can have any shape such as round, triangular, 

,q. arc. elliptical, irregular, etc. 

Matrix Formulations 

[0096] In certain embodiments of the present invention, 
the sustained release formulation as achieved via a matrix 
optionally having a controlled release coating as set forth 
herein. The present invention may also utilize a sustained 
release matrix that afford, in -vitro dissolution rates of the 
opioid analgesic within desired ranges and releases the 
opioid analgesic in a pR-dependent or pH-independent 
manner. 

[0097] A non-limiting list of suitable sustained-release 
materials which may he included in a sustained-release 
matrix according to the iilve n lion includes hdrophilie and: 
or hydrophobic materials, such as gums, cellulose ethers, 
acrylic resins, protein der.ved materials, waxes, shellac, and 
oils such as hydrogenated castor oil and hydrogenated 
vegetable nil. However, any pharmaceutically acceptable 
hydrophobic or hrdrophilic sustained-release material 
which is capable of imparting sustained -release of the opioid 
analgestc mar he used in accordance with the present 
invention Preferred sustained -release polymers include 
aIkyllluloses such is ethylcellulose, acrylic and meth -
acrylic acid polymers and eopolvmers; and cellulose ethers, 
especially hvdroxyalkvlcelluloses (especially hydroxypro-
pylmcthyIlluiose) and curb oxyalky ice lluloses. Preferred 
acrylic and methaerr lic acid polymers and copolymers 
include methyl niethacrylate, tnethyl ntcrhacrylatc copoly-
mers, ethoxrethr i melhacrylates, ethyl aerylate, trimethyl 
ammonioethyl metliacrylate. evanoethyl methaerylate, awl-
nnalkvl methacrylate copolymer, pol(acrylic acid), poly-
(tiiethaerylic acid). n:uthacrvl ic acid alkylamine copolvmer, 
poly(methvlmethaervlate). pnlv(metbacrvlicacid) (anhy-
dride), polnethacrrlate, 1xn1vaerylamide, pol(niethacrylie 
acid anhvdride). and glycidyl methaervlale copolmers. 
fe na in preferred em boditite nt.s utilize mixtures of any of the 
lorem inn sustained-release materials in the matrix of the 
invenu, in 

[0008] The matrix also may include a binder. In such 
enahodiments. the ninder preferably contributes to the sus-

med-re lease 0l the optotd analgesic or pharmaceutieall 
acceptable all the rent trom the sustained-release matrix. 

[0099] If an additional hr drophobie binder material is 
mdci tIed, it i preferably selected from natural and synthetic 
waxes, laity acids, fatty alcohols, and mixtures of the same. 
Examples include beeswax, camauba wax, stearic acid and 
stearvl alcohol. This list is not meant in he exclusive In 
certain preferred embodiments, a combination of two or 
ntore hydrophobic binder materials are included in the 
matrix lormulations. 
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[0100] Preferred hydrophobic binder materials which may 
he used in accordance with (lie present invention include 
digestihie, long chain (C5C5.:, especially C_-C1,), substi-
nited or unsubstitnied hydrocarbons, such as fatty acids, 
fatty alcohols, glyceryl esters of fatly acids, mineral and 
vegetable oils, natural and synthetic waxes and polvalkylene 
glvcols. Hydrocarbons having a melting point of between 
23° and 90° C. are preferred. Of the long -chain hydrocarbon 
hinder materials, fatty (aliphatic) alcohols are preferred in 
certain embodiments. The oral dosage form may contain up 
to 80% (by weight) of at least one digestible, long chain 
hydrocarbon. 

[0101] In certain embodiments, the hydrophobic hinder 
material may comprise natural or synthetic waxes, fatty 
alcohols (such as lauryl, myristyl, stearvi, cetyl or prelerahlv 
cetostearyl alcohol), fatty acids, including but not limited to 
fatty acid esters, fatty acid glveerides (ml di-, and 
tri-glycerides), hydrogenated fats, hydrocarbons, normal 
waxes, stearic acid, stearyl alcohol and hydrophobic and 
hydrophilic materials having hydrocarbon backbones. Suit-
able waxes include, for example, beeswax, glvcowax, castor 
wax and carnauha wax. For purposes of the present itiven-
tion, a wax-like substance is defined as any material which 
is normally solid at room temperature and has a melting 
point of from about 30 to about 100° C. In certain preferred 
emhodtments, the dosage form comprises a sustained release 
matrix comprising an optotd analgesic; one or more aversive 
agents; and at least one water soluble hydroxvalkyl cellu-
lose, at least one C,7-C36, preferably C,, -C... aliphatic 
alcohol and, optionally, at least one polvatkvlene glycol  The 
laydroxyalkyl cellulose is preferably a hydroxy(Ca to C6) 
alkyl cellulose, such as hvdroxvpropylcellulose, hydrox-
vpropvlmethvlcellulosc and. especially, hydroxyethyl cellu-
lose. l’he amount of the at least one hydroxvallcyl cellulose 
in the present oral dosage form naay he determined, inter 
alta, by the precise rate of opioid analgesic release required. 
The aliphatic alcohol may he, for example, lauryl alcohol, 
myristyl alcohol or stearyl alcohol. In particularly preferred 
embodiments of the present (’rat dosage form, however, the 
at least one aliphatic alcohol is cetyl dleoll(i or cc tostearyl 
alcohol. The amount of the aliphatic alcohol in the present 
oral dosage form may he determined, as above, by the 
precise rate of opioid analgesic release required. It may also 
depend on whether at least one 1xilvalkylene gcol is 
present in or absent from the oral dosage form. Lii the 
absence of at least one polyalkylene glycol, the oral dosage 
form preferably contains between about 209. and about 50% 
(by wt) of the aliphatic alcohol. When a polvalkvlene glycol 
is present in the oral dosage form, then the combined weight 
of the aliphatic alcohol and the polyalkylene glycol prefer-
ably constitutes between about 2001 and about 5007 (1w wt) 
of the total dosage form. 

[0102] In one preferred embodiment, the ratio of. e.g.. the 
at least one hydroxa alkyl cellulose or acrylic resin to the at 
least one aliphatic alcohoL polyalkylene glycol determines, 
to a considerabk extent, the release rate of the opioid 
analgesic from the formulation. In certain embodiments, a 
ratio of the bydroxyalkyl cellulose to the aliphatic alcoholi 
potyalkylene glycol of between I I and 1:4 is preferred, with 
a ratio of between 1:2 and 1:3 being particularly preferred. 

[0103] In certain embodiments, the polalky1ene glycol 
maybe, for example, polypropylene glcoI. or polyethylene 
glycol which is preferred. The average molecular weight of 
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the at least one polvalkylene glycol is preferably between 
1,0(1) and 15,0(K), especially between 1,51K1 and 12,00(1. 

[0104] Another suitable sustained-release matrix com-
prises an alkylcellulose (especially ethylcellulose), a C,2 to 
C3, aliphatic alcohol and, optionally, a polalkvlene glycol. 

(01-’ In addition to the above ingredients, a sustained-
matrix

ustained-
ala rix may also contain suitable quantities of other 

materials, e.g , dduenis, lubricants, binders, granulating 
aids, and glidanis that are con’.cntional in the pharmacen-
heal art. 

[0106] In order to facilitate the preparation of a solid, 
sustained-release oral dosage form according to this inven-
tion there is provided, in a further aspect of the present 
invention, a process for the preparation of a solid, sustained-
release oral dosage harm according to the present invention 
composing incorporating an opioid analgesic in a sustained-
release matrix. Incorporation in the matrix maybe effected, 
for example, by: 

[0107] (a) forming granules comprising at least one 
hydrophobic and or hydrophilic material as set forth 
above (e g., a water soluble hydroxyalkyl cellulose) 
together with the opioid analgesic, and at least one 
aversive agetii; 

[0108] (b) mixing the at least one hydrophobic and or 
hvdrophilic material-containing granules with at 
least one C._ -C, aliphatic alcohol, and 

[0109] (e) optionally, compressing and shaping the 
granules. 

[0110] The granules may he formed by any of the proce-
dures well-kraown to those skilled in the art of pharmaceu-
tical fonnulation. For example, in one preferred method, the 
granules may he formed by wet granulating the hdroxy-
alkyl cellulose. opioid analgesic, and one or more aversive 
agents svtth water. In a particularly preferred embodiment of 
his process, the amount of water added during the ’vet 

granulation step is preferably between 1.5 and 5 tin]es, 
espeeiall between 1.75 and 3.5 times, the dry weight of the 
opioid analge sic. Option allr, the opioid analgesic and or the 
one or more aversive agents are added extragranularl. 

[0111] Asustained-release matrix can also be prepared by, 
e.g., melt-granulation or melt-extrusion techniques. Gener-
ally, melt -granulation techniques involve melting a normally 
solid hvdroplaohic hinder material, e.g., a wax, and incor-
porating a powdered drug therein. to obtain a sustained 
release dosage form, it may he necessary to incorporate a 
hydrophobic susta imied-rete ase iriatertal, eg. ethylccllulnsc 
or a water-insoluble acn’hc polymer, into the molten wax 
hydrophobic hinder material. Examples of sustained-release 
formulations prepared via melt -granulation techniques are 
found. e.g.. in U S Pat. No 4,861,598. 

[0112] The additional hr dr.mphohic hinder material may 
comprise one or more water -insoluble wax-like thertttoplas-
tic substances po-5-ihlv mixed si th one or more a s -like 
therotoplasi ic substances being less hydrophobic than said 
one or more waier.:nsoluole wax-like substances. In order to 
achieve sustained rcicase, the individual wax-like sub-
stances in the formulation should he substantially non-
degradable and insoluble in gastrointestinal fluids during the 
initial release phases. Useful water-insoluble wax-like 
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binder substances nay be those with a water-solubilitv that 
is lower than about 1:5(f) (w w). 

[01137 The preparation of a suitable melt -extruded matrix 
according to the present invention may, for example, include 
the steps of blending the opioid analgesic and at least one 
aversive agent, together with a sustained release material 
and preferably a binder material to obtain a homogeneous 
mixture. The homogeneous mixture is then heated to a 
temperature sufficient to at least soften the mixture suffi-
ciently to extrude the same. [he resulting homogeneous 
mixture is then extruded, e.g., using a twin-screw extruder, 
to form strands. 1 he extrudate is preferably cooled and cut 
into multipartieulates by any means known in the art. The 
matrix multipanieulates are then divided into unit doses. the 
extrudate preferably has a diameter of from about 0.1 to 
about 5 mm and provides sustained release of the opioid 
analgesic or pharmaceutically acceptable salt thereof for a 
time period of at least about 12 hours. 

[0114] An optional process for preparing the melt extruded 
formulations of the present invention includes directly 
metering into an extruder it hydrophobic sustained release 
material, the opioid analgesic, one or more aversive agents, 
and an optional binder materiaL heating the homogenuus 
mixture; extruding the homogenous mixture to thereby form 
strands; cooling the strands containing the homogeneous 
mixture; cutting the strands into matrix rnultiparticulates 
having a size from about 0.1 mm to about 12 mm; and 
dividing said panicles into unit doses. In this aspect of the 
invention, a relatively continuous manufacturing procedure 
I., realized. 

[0115] Optionally, the one or more aversive agents maybe 
added to a dosage torm including multipartieulates compris-
ing optoid analgesic- (without the one or more aversive 
agent.-,). 

[0116] PlasitciieN.,.such as those described above, may be 
included an melt -extruded matrices. [he plasticizer is pref-
erably included as from about 0.1 to about 300 by weight 
of the matrix. Other pharmaceutical excipients. e.g., talc, 
mono or poly saccharides., lubricants and the like may be 
included in the sustained release matrices of the present 
invention as desired. [he amounts included will depend 
upon the desired characteristic to [it echieved. 

[0117] The diameter of the extruder  ape rt are or exit port 
can be adjusted to vary the thickness of the extruded strands. 
Furthermore, the exit part of the extruder need not be round: 
it can he oblong, rectangular. etc. [he exiting strands can be 
reduced to particles using a hot wire cutter, guillotine, etc. 

[0118] A welt extruded matnx multaparUeulate system can 
be, for example, in the form of granules, spheroids or pethis 
depending upon the extruder exit orifice. For purposes of the 
present invention, the term’ melt -extruded matrix multi. 
particulate(s)" and melt -extruded matrix multiparttculate 
sYstem(s)’ and ’melt -extruded matrix particles’  ’hall refer 
to a plurality of units, preterablr with itt a range of sinular 
size and (it shape and containing one or more active agents 
and one or more e xeipienLs, pre Ic rably i netud i og a hydra - 
phobic sustained release material as described herein. Pref-

rably the melt -c xtruded matrix ntult iparticu lates will he of 
a range of from about 0.1 to about I’ mm in length and have 
a diameter of from about 0.1 to about 5 mm  In addition, it 
as to be understood that the melt -extruded matrix multipar-
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liculates can be airy geotrietrical shape within this size range. 
In certain emhod;ments, the extrudate may simply he cut 
into desired length’ and divided into unit doses of the 
therattticai1y active agent without the need of a spherooi-
zatioti sic1, 

[0119] tn cite preferred enahodintent, oral dosage forms 
are prepared that include an effective amount of melt-
extruded matrix mul’.ipartieulates within a capsule. For 
example, a plurality of the melt-extruded matrix multipar-
ticulates may he placed in a gelatin capsule in an amount 
sufficient to provide an elective sustained release dose when 
ingested and contacted hr gastrointestinal fluid. 

[0120] In another embodiment, a suitable amount of the 
multtparticulatc extradite is compressed into an oral tablet 
using conventional tableting equipment using standard tech -
Inputs. lectatuques and compositions for making tablets 
(compressed atal molded), capsules (hard and soft gelatin) 
and pills arc also i 1esc ribud in Reniiragtorr ’s P]aunoae-euzieai 
Sciences, (Arthur Osol, editor), 1553-1593 (1980). 

[0121] In yet another preferred embodiment, the exirudate 
can be shaped into tablets as set forth in U.S. Pat. No. 
4,957,681 (Klimesch, et. al.). 

[0122] Optionally, the sustained-re lease matrix multipar-
ticulate systems, tablets, or capsules can be coated with a 
sustained release coating such as the sustained release 
coatings described herein. Such coatings preferably incltide 
a sufficient amount of hydrophobic and or hydrophilic sus-
tained-release material to ’h a in a weight gain level from 
about 2 to about 25 percent. although the overcoat maybe 
greater depending upon, e.g., the desired release rate. The 
coating can optionally contain otae or more of the aversive 
agents. In such embodiments, an optional second overcoat 
can be applied as to mitt nitti i/a the perception of the aversive 
agent when a dosage form of the present invention is 
administered intact. 

[0123] the dosage forms of the present invention may 
turther include combinations of melt -extruded matrix mul-
tipa ruculaics containing an op mid analgesic; one or more 
aversive agents; or mixtures thereof. Furthermore, the dos-
age forms can a iso include an amount of an immediate 
release epieid analgcste for prompt therapeutic effect. The 
immed ate release opou I analgesic nan he incorporated, 
e.g.. as separate miuittpar1icu1aies wtthiu a gelatin capsule, or 
may bee i’a teLl on t he so nice ill, e.g , melt extruded matrix 
mutt i par ii cti tales. 

[0124] [lie sustamimeit-release profite of the me]t-extruded 
formulations of the invention can be altered, for example, by 
varying the anion n to f sustained- release material, by varying 
the amount Of plasttctzer relative to other matrix constitu-
ents, by ’dry ing the amount of hydrophobic material, by the 
inclusion of additional ingredients or exeipients, by altering 
the me thud of manufacture, etc. 

[0125] In othec embodimemats of the invention, melt-ex-
trudee fortnulat;ous are prepared without the inclusion oftlae 
opioid analgesic; atie or mt-re avers;ve agents; or mixtures 
thereof; which is added ihercafter in the extnadate Such 
formulations tpie:,ll nd 1 have the opto id analgesic; one or 
matoic aversive amaemtts. or mixtures thereof blended :ogethem 
with the extruded matrix material, and then the mixture 
sc-r,uld be tatsleted Li order to provide a slow release foriaaii-
anon. Such formulations may he advantageous, for 
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example. when the opioid analgesic, one or more aversive 
agents; or mixtures thereof included in the formulation is 
sensitive to temperatures needed for softening the hvdrri-
phobic material and or the retardant material. 

[0126] Typical melt -extrusion production systems suitable 
for use in accordance with the present invention include a 
suitable extruder drive motor having variable speed and 
constant tnrque control, start-stop controls, and a meter. In 
addition, the production syste in will include a temperature 
control console which includes temperature sensors, cooling 
means and temperature indicators throughout the length of 
the extruder In addition. the production system will include 
an extruder such as a twin-screw extruder which consists of 
two counter-rotating intermeshing screws enclosed within a 
cylinder or barrel having n aperture or the at the exit thereof 
The feed materials enter through a feed hopper and are 
moved through the barrel br the screws and are forced 
through the die into strands which are thereafter conveyed 
such as by a continuous movable belt to allow for cooling 
and being directed to a pelletizer or other suitable device to 
render the extruded ropes into the matrix multipartieulate 
system. The pellettzer can consist of rollers. fixed knife, 
rotating cutter and the like. Suitable instruments and systems 
are available from distributors such as C W. Brabender 
Instruments, Inc. of South Hackensack, N.J. Other suitable 
apparatus wiU be apparent to those of ordinary skill in the 
art. 

[0127] A further aspect of the invention is related to the 
preparation of melt -extruded matrix moltipartieulates as set 
forth above an a manner which controls the arttoutit of air 
included in the extruded product. By controlling the amount 
of it included in the extruda te, the release rate of the opioid 
analgesic, one or more aversive agents, or mixtures thereof 
may he altered. 

[0128] Thus, in a further aspect of the invention, the 
melt -extruded product is prepared in a manner which sub-
stantially excludes air during the extrusion phase of the 
process. This may be accomplished, for example, by using 
a Leistritz extruder having a vacuum attachment. The 
extruded matrix multaparticulatca prepared according to the 
invention using the Leistritz extruder under vacuum pro-
vides a melt-extruded product having different physical 
characteristics. In particular. the exirudate is substantially 
non-porous when magnified. e g., using a scanning electron 
microscope which provides an SEM (scanning electron 
micrograph). Such substantially nor-porous formulations 
may provide a faster release of the therapeutically active 
agent. relative to the same formulation prepared without 
vacuum. S EMs of the matrix molt ipart icu lates prepared 
using an extruder under vacuum appear very sntooth. and the 
multiparticulates tend to he more robust man ho -c multi-
par:icttlatcs prepared without vacuutn. It has been otisened 
that in at least certain formulations, the use of extrusion 
under vacuum provides an extruded matrix muluparticulate 
product which is more p11-dependent than its counterpart 
formulation prepare(] without ’a c-ti tint. 

[0129] Alternatively, the melt -extruded product is pre-
pared using a Werner-Pfieiderer twin screw extruder 
[0130] In certain embodiments, a spheronizrng agent is 
added to a granulate or matrix mu It iparticula te and then 
spherontzed to produce sustained release spheroids. The 
spheroids are then optionally c’vercoa ccl with a sustained 
release coating by methods such as those described above 
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[0131] Sphoronizing agents which maybe used to prepare 
the matrix multipart ieu late formulations of the present 
itive 0 tion !nclode any art -known sphcro n izing agent. Cellu-
lose derivatives are preferred, and microcrystalline cellulose 
is especially preferred. A suitable microcrystalline cellulose 
is, for example, the material sold as Avicel P11 101 Trade -
Mark, FMC Corporation) The splaeronizing agent is pref-
erably :ncluded as about 1 to about 99% of the matrix 
nitilt iparticulate b> weight. 

[0132] In certain embodiments, in addition to the upiuid 
analgesic, one or more aversive agents, and spheronizing 
agent, the spheroids mar also contain a hinder. Suitable 
hinders, such as low viscosity, water soluble polymers, will 
he well known to those skilled in the pharmaceutical art. 

Ii iweve r, sc ate r se ilut,le hydroxy lower alkyl cellulose, such 
as hydroxv props 1 cellulose, are preferred. Additionally (or 
alternatively) the spheroids may contain a water insoluble 
polymer, especiall> an acrylic polymer, an acrylic copol-
met, such as a me tiiacrylie acid-ethyl acrylate eopolymer. or 
ethyl cellulose, 

[0133] In certain embodiments, a sustained release coaling 
is applied to the sustained release spheroids, granules, or 
matrix multiparticulates. In such embodiments, the sus-
tained-release coaung nay include a water insoluble mate-
rial such as (a) a ’six. either alone or in admixture vitli a 
fatty alcohoL or (h) shellac or lean. The coating ispreferabl 
derived from an aqueous dispersion of the hydrophobic 
sustained release material. 

[0134] In certain embodiments, it is necessary to overcoat 
the sustained release spheroids. granules, or matrix multi -
particulates comprising the optoid analgesic, one or more 
aversive agents, and sustained release carrier with a suffi-
cient amount of the aqueous dispersion of, e.g.. alkylcellu-
lose or acrylic polytiter, to obtain a weight gain level from 
about 2 to about 50W e.g.. about 2 to about 25%. in order 
to obtain a sustained -release formulation. The overcoat may 
he lesser or greater depending upon, e.g., the desired release 
rate, the inclusion of plasticizer in the aqueous dispersion 
and the ntanner if t ncorooratton of the same. Cellulosic 
materials and polymers, including alkylcelluloses, are sus-
tained release materials c ell suited for coating the sustained 
release spherotds, granules, or matrix mulliparaiculates 
according to the t ns’e nt ion. Simply by way of example, one 
preferred afkylcellulosic polymer is ethylcellulose, although 
the artisan s ill appreciate that other cellulose and or alky-
lcellulosc polvme rs may be readily employed, singly or in 
any combination, as all or part of a hr’drophobic coating 
according to the tied] ion 

10135] One coniniercially-avaitatole aqueous dispersion of 
ethylceliulosc sAquacuatfi (FMC Corp.. Philadelphia, Pa.. 
U.S.A. ). Aquac’oai is prepared hr dissolving the eihrlcel. 
lulose in a water-immiscible orcantc solvent and then emul-
sifa ing the ’a me in c ate r to the presence of a surfactant and 
a stabilizer. After homogenization to generate submieron 
dropiets, the organic solvent is evaporated under vacuum to 
Iortr a pseudol ate x. The plasti1e r is not incorporated in the 
pseudolatex during the manufacturing phase thus, prior to 
using the same as a coating, it is necessary to intimately mix 
the Aquacoatfi with a suitable plasticizer prior to use. 

[0136] Another aqueous dispersion of ethylcellulose is 
coniniereially available as Sureleasefi (Coloreon, Inc., West 
Point, Pa., U.S A.)  This product is prepared by incorporat.
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uag plasticizer into the dispersion during the manufacturing 
process. A hot melt of a polymer, plasticizer (dibutyl seba-
cate), and stabilizer (oleic acid) is prepared as a hnmoge-
neous mixture. which is then diluted with an alkaline solu-
tion to obtain an aqueous dispersion which can be applied 
directly to the sustained rc he ase spheroids, granules, or 
matrix mu It i artiul ales 

[0137] In other preferred embodiments if the present 
invention, the sustained release material comprising the 
sustained-release coating is a pharmaceutically acceptable 
acrylic polymer, including but not limited to acrylic acid and 
methacrylic acid copolvnters, methyl methacrvlate copolv-
mers, ethoxyelhyl rnethacrvlates, cyanoethyl methaervlate, 
pnl(acryltc acid), polv(mcthacrvlic acid), methacrylic acid 
alkylamidc copolymer, polv(methyl methacrylate), poly-
methacrylate, polv(methvl methaervlate) copolymer, poly-
acrylarnide, aminoalkvl methacrylate copolymer, poly-
(methacrylie acid anhydride), and glveidvl methacrylale 
copolymers. 

[0138] In certain preferred embodiments. the acrylic poly-
mer is comprised of one or more ammonio methacrylate 
copo l mcrs. Aatamon :o melhacryl ale copolvnicrs are well 
known in the art, and are described ill the National Formu-
lary (NT) XVII as fully polyrnerized eoptilvnters of acrylic 
and methacrylic acid esters with a low content of quateroar 
ammonium groups. In order in obtain a desirable dissolution 
profile, it may be necessary to incorporate two or more 
ammonio methacrylate copolymers having differing phvsi-
cal properties, such as different molar ran o,  f the qualer-
nary ammonium groups to the neutral (meth)acrvlte esters. 

[0139] Certain methacrylic ac-id ester-tYpe polymers arc 
useful for preparing pH -dependent coatings which may be 
used in accordance with the present invention. For example, 
there are a family of copolymers synthesized from diethy-
laminoethyl methacrylate and other neutral methacrylie 
caters, also known as rnethaerylie acid cepolr uter or poly-
meric methacn-Iates, commercially available as Eudragit 
from Rohni GMBH and Co. Kg Darmstadt. Ger:natty T’nerc 
are several different types of Eudragitfi. For example, 
E udragit F is an example of a meth acrylic acid copolymer 
whtch swells and dissolves in acidic media. Eudragit t is a 
methacrylic ac-id copolymer which does not swell a[ ahou 
pIl<S.71/ and is soluble at about pll>6. Eudragit S does not 
swell at about ph-I <6.5 and is soluh Ic at about pH> 7. Eudragti 
RI. and Eudragit RS are water t,wehlabte, und the amount of 
water absorbed by these polymers is pH -dependent; how-
ever, dosage forms coated with Eudragit RI, and MS are 
p11-independent. 

[0140] In certain preferred embodiments, the acrL lie coal-
ing comprises a mixture of to acrylic resin lacquers 
con’ mercially available from Roh m under the Tradetiames 
EudragitS RL30D and Ludragttfi RS30IJ. respectively. 
EudragitfiRL30D and Eudragitfi RSOD arc eoptivn,crsL’f 
acrylic and enethacryhic estets wit Ii a low content of quater-
nary ammonium groups, the molar rat ioof atnmonium 
groups to the remaining neutral (meth)acrytic esters being 
1:20 in Eudratfi R1.30D and 1:10 :n Eudragitfi RS3015 
The mean molecular wejght is about t 50.(X10 The code 
designations RL (high permeabi1it) and RS (low perme-
ability) refer to the permeability properties of t liese agents 
Eudragitfi RL. RS mixtures are insoluble in water and in 
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digestive fluids. However, coatings formed from the saute 
are swellahle and permeable in aqueous solutions and diges-
tive fluids. 

[0141] The Eudragilfi RI. RS dispersions of the present 
invention ma%y he mixed together in any desired ratio in 
order to ultimately obtain a sustained -re lease formulation 
having a desirable diss&ution profile. Desirable sustained -
release formulations may he obtained, for instance, from a 
retardant coating derived from lf% Eudragitfi ML., SOC. 
Eudragtt. ilL and 30’i Eudragttfi RS, and 100/c Eudragitfi 
RL:Ludragir 90" MS. Of course, one skilled in the art will 
recognize that other acrylic polymers may also be used, such 
as, for example. Eudragitr I. In embodiments of the present 
invention where the coating comprises an aqueous disper-
sion of a hydrophobic sustained release material, the inclu-
sion of art effective amount of a plasticizer in the aqueous 
dispersion of hydrophobic material will further improve the 
physical properties of the sustained-release coating. For 
example, because ethylcelluhose has a relatively high glass 
transition temperature and does not form flexible films under 
normal coating conditions, it is preferable to incorporate a 
plasticizer into art ethylcellulose coating containing sos-
tamed-release coating before using the same as a coating 
material. (ieneral Ia - the amount  of plasticizer included in a 
coating solution ii based on the concentration of the film-
former. C g., most often from about Ito about 50 percent by 
weight of it,, flInt-former. Concentration of the ptasterzer, 
however, can only be properly determined after careful 
expe nitttcn tar ion ’v: t h the particular coating solution and 
method of application. 

[0142] Etamples of suitable plasticizers for ethylceliulose 
include water insoluble plasticizers such as dibutyl sebacate, 
diethel phihalate, lne-thvl citrate, trihutyl citrate, and triace-
tin, although it is possible that other water-insoluble plasti-
cizer" (such a’ aceta t,ated monoglveerides, phthalate esters, 
castor od, etc.) may he used, l’riethyl citrate is an especially 
preferred plasticizer for the aqueotis dispersions of ethyl 
cellulose of the prese tit invention. 

[0143] Examples of suitable plasticizers for the acrylic 
polymers of the present invention include, but are not 
limited to citric acid esters such as triethyl citrate NE XVI, 
trihutyl citrate. dihutyl phthalate, and possibly 1,2 -propylene 

I. Other pl a’t:ct’e rs u hich have proved to he SW  able 
or enhane in’ thee distie’ity of the hints formed from acrylic 

li:ms such as Eudraoatt ML Its lacquer solutions include 
pcovetltvlene glycols. propylene glycol, diethyl phthalate. 
castor oil, and triaeetin. l’riethvl citrate is an especially 
preferred p last cizer for the aqueous dispersions of ethyl 
cellulose of the present invention. 

[0144] In, certain embodiments, the uncoated coated sos’ 
tatned release spheroids, granules, or matrix multipartacu’ 
late s containing the opt nd analgesic, and one or more 
aversive agents: are cured until an endpoint is reached at 
which the sustained release spheroids, granules, or matrix 
ttiultipartieulates provide a stable dissolution of the opioid. 
The curing endpoint may he determined by comparing the 
hissatlut ion profile fcurve) of the dosage form ininiediately 

after cttr:ng to the dissolution profile (curse) of the dosage 
fortni after exposure to accelerated storage conditintis of’, 

e.g., it least one month at a temperature of 40° C. and a 
relative humidity of 751, . Cured formulations are described 
in detail in US. Pat, Nos, 5,273,7b0; 5,286,493; 5.500,227: 
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5.580,578; 5,639,476; 5681.585; and 6,024,982. Other 
examples of sustained-release formulations and coatings 
which may he used in accordance with the present invention 
include those described in U.S. Pat. Nos. 5,324.351: 5.356, 
467; and 5472.712. 

[0145] In addition to the above ingredients, the spheroids. 
gra nules. or matrix na ul tiparticulates mdv also contain suit-
able quantities of other matenals, e.g., diluents, lubricants, 
hinders. granulating aids, an(] glidants that are conventional 
in the pharmaceutical art in amounts up to about 50% by 
weight of the formulation if desired. The quantities of these 
additional materials will be sufficient to provide the desired 
effect to the desired lormulation. 

[0146] Specific examples of pharmaceuticativ acceptable 
carriers and exeipients that may he used to formulate oral 
dosage forms are described in the Handbook of P/iarnia-
cornea! Excipient.s, American Pharmaceutical Association 
(1986), incorporated by reference herein. 

[0147] It has further been found that the addition of a small 
amount of tale to the sustained release coating reduces the 
tendency of the aqueous dispersion to stick during process-
ing, and acts as a polishing agent. 

Osmotic Dosage Forms 

[0148] Sustained release dosage forms according to the 
present invention may also he prepared as osmotic dosage 
formulations. The osmotic dosage forms preferably include 
a hilayer core comprising a drug layer (containtng the nptoid 
analgesic and optionally one or more aversive agents) and a 
delivery or push layer (which may contain the one or more 
aversive agents), wherein the hilayer core is surrounded hr 
a semipermeable wall and optionally having at least one 
passageway disposed therein. 

[0149] The expression passageway" as used for the pur-
pose of this invention, includes aperture, orifice. bore, pore. 
porous element through which the opioid analgesic can he 
pumped, diffuse or migrate through a fiber, capillary tube, 
porous overlay, porous insert, microporous utertaher. or 
porous composition- he passagewar can also include a 
compound that erodes or is leached from the watt in the fluid 
environment of use to produce at least one passageway 
Representative compounds for forming a passageway 
include erodible poly(glycolic) acid, or polr’(lactie) acid in 
the wall; a gelatinous filament; a water-removable polv(vi-
nvl alcohol); leachable compounds such as fluid -removable 
pore -forming polysaccharides, acids, salts or oxides- A pas-
sagcwav can he formed by leaching a compound Ironi the 
walt, such as sorhitol, sue-rose, lactose, maltose, or fructose, 
to form a sustained -rd cased imension a I pore-passageway. 
rue passageway can have any shape, such as round, trian-
gular, square and elliptical, for assisting in the sustained 
metered release of opioid analgesic from the dosage form. 
The dosage form can he manufactured wifli one or more 
passageways in spaced -apart relation cia one or more sur-
faces of the dosage form. A passigewar- and eqorpinent for 
forming a passageway are described in U.S Pat. Nos. 
3,845.770: 3,916,899; 4,063.064 and 4,088,864. Passage -
wars comprising sustained -release dimensions sized. 
shaped and adapted as a releasrng-pore formed by aqueous 
teaching to provide a re teasing -pore of a stista mcd- rele ase 
rate are described in U.S. Pat- Nos. 4,200,098 and 4,285.987. 

Apr. 3, 2003 

[0150] In certain embodiments, the ba.layer core comprises 
a drug layer with opioid analgesic and a displacement or 
push layer optional ft containing the one or more aversive 
agents [he one or more aversive agents may optionally he 
inciuded in the drag layer instead of or in addition to being 
included in the push later. In certain embodiments the drug 
layer naav also comprise at least one polymer hvdrogel. The 
polymer hydrogel may hate an average molecular weight of 
between ahotit SIX) and about 6,000,000. Examples of poly-
naer hvLtrogeis include but are not limited to a malttudextrin 
polymer comprising the formula (C5 H,, 05), .H2O, wherein 
n is 3 to 7,500, and the malteidextrin polymer comprises a 
5(Xi to 1,250,000 number-average molecular "eight; a pok-
(alkvlene oxide) represented by. e.g.. a poly(ethylene oxide) 
and a polv(propvlene oxide) having a 50,000 to 750000 
weighi-at-crage molecular weight, and more specifically 
represented by a polv(cthylene oxide) of at least one of 
100,10. 200,000, 300.000 or 460,0(K) weight -average 
naolccul ar cvciglims: an alkali carl,oxyalkyleellulose, wherein 
the alkali is sodium or potassium, the alkyl is methyl, ethyl, 
props1, or butyl of 10,010 to 175,000 weight-average 
molecular weight; and a copolvmer of ethylene -acrylic acid, 
including methaerylic and ethacrylic acid of 10,000 to 
500,000 number-aecrage molecular weight. 

[0151] fit certain enthral intents of the present invention, 
the delavcrv or push layer comprises an osmopolymer. 
Examples of an osmopoivmr.er include but are not limited to 
a member selected from the group consisting of a polyalky-
lene oxide and a carhoxvalkvlccllulose. The polyalkylene 
oxide possesses a 1,000,000 to 10,000,000 weight-average 
molecular "eight. The polvalkv!ene oxide maybe a member 
selected from the group consisting of polmethlene oxide. 
polyethylene otde, polypropylene oxide, polyethylene 
oxide having a 1.000,0111 average molecular weigh:, pol-
ethylene oxide comprising a 5.000,000 average molecular 
weight, polyethylene oxide comprising a 7,000,000 average 
molecular weigtit, cross-linked pol>-methylene oxide pos-
sessing a 1,0111,000 average molecular weight, and polypro-
pylene oxide of 1,200.000 average molecular weight. Typi-
cal osmopolvmer carhoxyalkylcellulose comprises a 
nm enibier selected front the group consisting of alkali car-
ho.xyalkylcellulose, sodium carboxymethylcellulose, potas-

iu na ca rhoxy naeihvlcellulose. sodium carboxyethyteellu-
lose. Lithiun: carhoxyniet hylcellulose, sodium 
carboxye:hylccllulcise. carhoxyalkylhydroxyalkylcellulosc, 
earboxo taaethylhydroxyethvl cellulose, earboxvethylhy-
droxyethvlcellulose and ca rho xymethvthvdroxvpropvl-
cello Ii ise. The osmuipol meN used Icir the displacement 
layer exhibit an osmotic pressure gradient across the semi-
permeable wail. The m ipolymcrs imbibe fluid into dosage 
form, thereby swelling and expanding as an osmotic hdro-
gel (-I,, km -c’ n as osmogel), whereby they push the con-
tents of he drug iayer from the osmotic dosage fortn. 

[0152] Toe push layer may a Iso include one or more 
osmoricall’ effective compounds also known as osmagents 
and as osmotically effective ,,.ilu es. They imbibe an envi-
ronmental fluid, for  example, from the gastrointestinal tract. 
into i dosage ft inn and contribute to the delivery kinetics of 
the d:splaeeiaaent layer. Examples of osmotically active 
compounds comprise a member selected from the group 
cons sttng of oso; ot ic sails and osmotic carhohr drates. 
Examples or specific osmagents include but are not limited 
to soetuitu chloride, potassittin chloride, magnesium sulfate. 
lithium phosphate. lithium chlorrde, sodium phosphate. 
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[0310] Pelletazer-such that pellets are cut to 1 mm 
in length 

[0311] 3. Screen pellets using 916 mesh and 020 
mesh screens. Collect material that passes through 
the #16 mesh screen and is retained on the #20 mesh 
Screen. 

[03123 4. Fill size 02 clear gelatin capsules with the 
pellets. Range: NIl 114 rug and NMI  126 rug. 

0313] One or more aversive agents as described herein 
can be incorporated into a capsule with the hydromorphone 
pellets, into the hvdromorphone pellets, or on the hvdro-
morphone pellets by one skilled in the art. The one or more 
aversive agents may be in releasable, non -releasable, or 
substantially non-releasable form or a combination thereof. 
Preferably, when pellets comprising the aversive agent(s) 
are incorporated into the capsule they are indistinguishable 
from the hvdromorphone pellets. 

EXAMPLE 17-20 

[0314] Examples 9-12 can be repeated utilizing a sufficient 
amount of capsaicin in place of, or in addition to the aversive 
agents disclosed therein. 

[0315] While the invention has been described and illus-
trated with reference to certain preferred embodiments 
thereof, those skilled in the art will appreciate that obvious 
modifieation.s can he made herein without departing from 
the spirit and scope of the inventton. Such variations are 
contemplated to he within the scope of the appended claims. 

What is claimed is; 
1. An oral dosage form comprising: 

a therapeutically effective amount of a drug susceptible to 
abuse; and 

an effective amount of a hittering agent to impart a hitter 
taste to an abuser upon administration of said dosage 
form after tampering. 

2. The oral dosage form of claim 1, wherein the bittering 
agent is selected from the group consisting of flavor oils. 
flavoring aromatics; Oleoresins; extracts dertved from plants, 
leaves, flowers; fruit flavors; sucrose derivatives; chiorosu-
erose derivatives; quinine sulphate; denatonium hcnz,nate; 
and combinations thereof. 

3. The oral dosage form of claim 1, wherein the bittering 
agent is a flavor oil selected from the group consisting of 
spearmint oil, peppermint oil, eucalyptus oil, oil of nutmeg, 
allspice, mace, oil of hitter almonds, menthol and combina-
tions thereof. 

4. The oral dosage form of claim 1, wherein the hittering 
agent as a fruit flavor selected from the group consisting of 
lemon, orange, lime, grapefruit, and mixtures thereof. 

5. The oral dosage form of claim I, wherein the htttering 
agent is denatonium henznate. 

6. The oral dosage form of claim ., wherein lie hittering 
agent is in a sequestered form. 

7 the oral dosage form of claim 6. ssheretn said seques-
tered hitiering agent is in the form of niultipartieulates 
individually coated with a maternal that prevents release of 
the sequestered hittertng agent  

8. the oral dosage form of claim 6wherein said seques-
te red hit Ic ring agent is dispersed to a matrix comprising a 
sequestering material that substantially prcveuts the release 
of said hittering agent. 

9a The dosage forni of claim 1, wltereiji said drug is ait 
opioid analgesic. 
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W. I he oral dosage form of claim 9. wherein said opioid 
analgesic is morphine, codeine, tramadof or pharmaceuti-
cally acceptable salt thereof 

H. I’he oral dosage form of claim 9, wherein said opioid 
analgesic is hvdromorphone or a pharmaceutically accept-
able salt thereof 

12. The oral dosage form of claim 9, wherein said opioid 
analgesic as hydrocodone or a pharmaceutically acceptable 
salt thereof. 

13. The oral dosage form of claim 9, wherein said opioid 
analgesic is oxycodone or a pharmaceutically acceptable salt 
thereof. 

14. The oral dosage form of claim 1, wherein said drug is 
selected from the group consisting of a tranquilizers, a CPS 
depressant, a CNS stimulant (e.g., methylphenidate or a 
pharm aceo tical is’ acceptable salt thereof), a sedative hyp-
notic; and combination thereof. 

15. The oral dosage form of claim 1, wherein said 
administration is oral administration. 

16. The oral dosage form of claim 1, wherein said 
administration is nasal administration, 

17. The oral dosage form of ciaim 1, wherein said 
hitter I ng agent is in an amount of less than alxiu t 50/C by 
weight of the dosage form. 

18. The oral dosage form of claim 1, wherein said 
battering agent is an an amount of less than about lot/C by 
weight of tne dosage form. 

19. The oral dosage form of claim 1, wherein said 
bittering agent is in an amount of less than about 511i by 
weight of the dosage form. 

20, the oral dosage form of claim 1, wherein said 
bittering agent is an an amount of from about 0.1 to 1.0 
percent by weight of the dosage form. 

21 i’he oral dosage forms of claim I, further comprising 
a pharmaceutically acceptable excipient. 

22. The oral dosage form of claim 21, wherein said 
excipient is a sustained release excipient. 

23. The oral dosage form of claim 22, wherein said dosage 
form provides an analgesic effect for at least about 12 hours 
alice oral administration to a human patient. 

24. the oral dosage form of claims 1, wherein said 
hiiter;ng agent is at ieat partially interelispersed with the 
optoid analgesic. 

25 A method of treating pain comprising administering to 
a patient an oral dos age form of claim 1 - 

26.\ method of preparing a pharmaceutical dosage form 
comprising combining a therapeutically effective amount of 
a drug suseeptihie to abuse in a dosage form with an 
effective amoont of a hitterang agent to impart a bitter taste 
to an abuser upon administration of said dosage form after 
tampering. 

27. The method of claim 26, wherein said hiltering agent 
is at least pat’tiallv antcrdtsperscd with the drug susceptible 
to abuse 

28. A method of preventing abuse of an oral dosage form 
of a drug susceptible to abuse comprising: 

preparing the dosage form with a therapeutically effecrtve 
amount of a drug susceptible It, abuse; and 

a hiiitcrtn g agent in an effective amount to impart a hitter 
taste to an abuser upon administration of said dosage 
form after tampering. 
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No. Sol. I nternacional PCT/EP2004/008792 
Fecha de Presentacion Internal. 05 de Aqosto de 2004 

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de la 
DecisiOn 486 de la Comision de la Comunidad Andina, se le comunica: 

1. Documentos estudiados 

Descripcion: 

Reivindicaciones: 

Dibujo: 
Prioridad: 

Resouesta del solicitante: 

2. Anàlisis de la Prioridad 

Folios: 32 a 62 y 69 como se radicô inicialrnente 
Folio 210 mod ificado 
Folios 63 a 70 como se radicô inicialmente 
Folios 204 a 209 rnodificadas 
Folios 203 
Folios: 1 
06deAgostode2003, DE, 10336400.5 
Folios 160 a 202 

La fecha de prioridad del 08 de Agosto de 2003 y su correspondiente documento, son 
aceptados para el estudio de patentabilidad. 

3. Objeto de la invention 

Titulo de la solicitud: forma de administracion a prueba de abuso 
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El problema planteado en esta solicitud es cOmo obtener una forma de administraciOn 
termoformada mediante extrusion, sin la alteracion de la coloraciOn, a prueba de abuso, 
con una dureza de al menos de SOON" 

Para solucionar este problema tØcnico la solicitud en estudio proporciona una forma de 
administración termoformada mediante extrusion, sin la alteraciOn de la  coloraciÆn, a 
prueba de abuso, con una dureza de al menos de SOON. 

IPC: A61K 9/20, 31/485, 311515, 31/5513 

4. De la solicitud de Patente 

Descripciôn (articulo 28 D. 486) 
Nose encuentra la suficiente información en el capitulo descriptivo para que el experto en 

� a materia, elabore todas las formas de dosificaciôn objeto de invenciôn que el solicitante 
reclama, mediante extrusion en caliente, puesto que en el capitulo descriptivo elabora una 
lista general de polimeros con comportamiento plªstico diferente entre los mismos yen el 
ejemplo solo se enseria oxido de polietileno con una celulosa y PEG. 

Reivindicaciones (articulo 30 D 486) 
El solicitante se refiere en la reivindicación 3 a perlas o peleis (sic), se solicita realizar la 
revision del tØrmino tØcnico empleado. 
Se sugiere al solicitante realizar una restricciOn razonable de acuerdo con lo sustentado 
en el capitulo descriptivo, puesto que nombra una lista indefinida de componentes para 
(A), (B), (C) y (D), lo cual conlleva a multiplicidad de formas de dosificaciôn que no 
evidencian, que la obtenciôn de todas tengan las mismas caracteristicas de dureza, como 
lo enuncia en Ia reivindicación 1 
El solicitante en la reivindicaciOn 25 emplea el tØrmico al menos parcialmente el cual se 
encuentra de forma imprecisa para formas de Iiberacian controlada. 

5. Determinación del Estado de la TØcnica 

La fecha que se ha tenido en cuenta para determinar el Estado de la Tecnica es: 

Fecha de presentación de la solicitud prioritaria: 06 de Agosto de 2003 

Considerando que la fecha de presentaciOn de la primera solicitud de patente de la cual 
se reivindica prioridad es: 06/08/2003 se encontraron los siguientes documentos del 
estado de la tecnica relacionados, que pueden afectar la patentabilidad del objeto de la 
presente solicitud: 

No Documento Titulo Fecha de oublicaciÆn 
Dissolution behaviour of hydrophilic 

Maggi et al, i matrix tablets containing two 
D2 Biomaterials 23 different polyethylene oxides (PEOs) 2002 

(2002) 1113-1119 for the controlled release of a water-
soluble drug. Dimensionality study 

vnarmaceuticai I-ormuiation i03/04/2003 D3 US 2003/0064099 rnntni ni nn kittrinn –nnnt 



6. AnÆlisis de patentabilidad (articulo 14 0486) 

Nivel inventivo (artIculo18 D486) 

La reivindicacion 1 consiste en: 

Forma de administraciÆn termoconformada mediante extrusion, sin alteración de  la 
coloración, a prueba de abuso, caracterizada porque tiene, ademÆs de uno a mªs 
principios (A) activos susceptibles de abuso, asi coma opcionalmente sustancias (B) 
auxiliares fisiolôgicamente aceptables, al menos un polimero (C) sintØtico o natural y 
opcionalmente al menos una cera (D), teniendo el componente (C) y el componente (0) 
opcionalmente presente una dureza de al menos 500N. 

El Estado de la Tecnica mâs cercano es D3, que da a conocerformas de dosificacian oral 
� que comprenden una cantidad efectiva de un fÆrmaco susceptible de abuso, entre las 

cuales encuentran analgesicos opiodes (Ver pÆgina 1, [0017], pªgina 23, reivindicaciones 
9-13), tranquilizantes, depresores del SNC, estimulantes del SNC, e hipnôticos sedantes 
(Ver pÆgina 23, reivindicaciOn 14; pÆgina 4, [0056] a [0064]); sustancias auxiliares 
fisiolagicamente aceptables (Ver pâgina 9, [0105]), un polimero sintØtico (Ver pÆgina 7, 
[0082], pÆgina 8, [0086], [0094]), pâgina 4, [0049]), y pueden contener al menos una cera 
(Ver pªgina 8, [0099]). 

Las matrices pueden ser preparadas par extrusion en caliente (Ver pÆginas 9-12, desde 
[0111]. 

Las formas de dosificaciOn de D3 previenen la inyección, inhalaciôn y/o abuso oral, de un 
potencial abusador (Ver pÆgina 1, [0020]), evitando su aplastamiento, cizallamiento, 
molienda, masticación, disolucian o calentamiento a la combinaciOn de los anteriores 
mØtodos. (Ver pÆgina 2, [0031]) 

� Para las reivindicaciones dependientes: 

Adicionalmente pueden contener otros componentes como una cantidad efectiva de un 
agente amargo a aversivo (Ver pÆgina 1, [0020]), incluir un irritante (Ver pÆgina 3 y 4, 
[0047],[0048]) y que tienen coma fin de impedir al abusador despuØs de manipular la 
forma de dosificacion la extracciOn del farmaco (Ver resumen) 

03 ademªs divulga que las composiciones pueden estar formuladas para liberaciOn 
controlada en una tableta, tableta recubierta o multiparticulada El material puede estar 
incorporado en una matriz con el fÆrmaco, adicionalmente el agente aversivo puede estar 
separado de la matriz a incorporado en la misma (Ver pàgina 7, [0081]) 

Las particulas se encuentran preferiblemente cubiertas con una peilcula que permite la 
liberaciOn del farmaco a una velocidad controlada (Ver pàgina 7, [00821) y las cuales 
pueden ser esferas a perlas (Ver pagina 7, [0086]), a erosionables [0091] y donde el 
agente de barrera comprende la hidroxipropilmetilcelulosa. (Ver pagina 8, [0086), [0094]) 

D3 indica ademÆs que las formulaciones en matriz pueden tener opcionalmente una 
cubierta de liberaciOn controlada y que para la preparaciOn de la IiberaciÆn sostenida 
pueden contener ingredientes coma ceras (cera de abejas a carnauba (Ver pÆgina 8. 
rnnt,fll’ L: I.iL...,.L. .1 ..._. I;,.-...-.e. nrrr.n+rne’trr’e f’tlnr n4nin, Q FflflO7l\ 
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D3 enseæa ademÆs que las formas de dosificacion se pueden elaborar con un agente 
gelificante, seleccionados entre la hidroxipropilmetilcelulosa, polietilØnglicol, ôxido de 
polietileno, entre otros (Ver pâgina 4, [0049]), para el agente aversivo y que para las 
formas osmóticas se puede emplear osmogeles como el ôxido de polietileno con peso 
molecular entre 1,000,000- 10, 000,000 (Ver pÆgina 13, [0151]) 

La composición objeto de esta solicitud se diferencia de las composiciones de D3, en que 
especifica la dureza opcionalmente de SOON a mÆs para el componente (C) y (D). 

Tabla "Nivel Inventivo 
Solicitud presentada D3 

Termoformada por extrusion, sin alteracion SI 
del color, a prueba de abuso 

abuso Ver pÆgina 1. [0017], pàgina 23, reivindicaciones 
Opiodes, tranquilizantes, estimulantes, 9-13 

barbitüricos 
y 

otros narcoticos Ver pagina 23, reivsndicaciOn 14; pªgina 4, 

I (Reivindicacion 11) [0056] a [0064] 

(B)Auxiliares fisiológicamente SI 
aceptables (opcionalmente)  Ver pÆgina 9, [0105] 

(C) Polimero sintØtico a natural SI 
Oxido de polietileno, oxido de polimetileno, Ver pÆgina 7, [0082] 
oxido de propileno, poli(cloruro de vinilo), Ver pagina 8. [0086], [00941) 
policarbonato, poliestireno, poliacrilato, Ver pªg’na 4, [0049] 

copolimeros 
y 

mezclas. Preferiblemente oxido 
� de polietieleno 

(Reivindicacion 4) 
Peso molecular del Oxido de polietileno: 0.5,1,1-15 

millones 
(Reivindicaciones 5-7) 

�  (0) Una cera (opcionalmente) SI 
Punto de ablandamiento de al menos 60°C Ver pØgina 8, [0099] 

(ReivindicaciOn 8) 
Cera carnaüba o care de abejas 

(Reivindicacion 9)  
(C) y (D) una dureza de 500N NO 

(opcionalmente) 
Tabletas 

(ReivindicaciOn 10)  
Comprimido: mUltiples particulas: SI 

microcomprimidos, micropellets, grÆnulos, Ver pÆgina 7, [0081 
esferoides, perlas o Ilenados en cÆpsulas 

(Reivindicación 3) 
Matriz de liberacion controlada 

(Reivindicacion 26-27)  
Otros componentes SI 

(ReivindicaciOn 12) Ver pªgina 1, [0020] 
Ver _pàgina_3_y_4,_[0047],[0048] 

Procedirniento de preparaciOn 
I 

SI 
Extrusion Ver pÆginas 9-12, desde [0111] 

(ReivindicaciOn 28-36)  
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D2 describe una manera de solucionar el problema tØcnico, pues enseæa tabletas de 
rnatriz hidrofilica que contienen entre otros como polimero Oxido de polietileno, los 
cuales se emplean en liberaciOn controlada y que presentan una dureza entre 10 y 
30kN para las form u laciones ensenadas (Ver columna 2, pÆgina 1114) y donde enseæa 
que los polimeras de PEO con mayor peso molecular causa la formaciôn de un gel 
mªs fuerte y menos erosianabte. (Ver columna 2, pâgina 1117) 

La reivindicaciÆn es obvia, porque el Experto en la Materia enfrentado al problema de 
"obtener una forma de administraciôn termoformada mediante extrusion a prueba de 
abuso opcionalmente una dureza de al menos de 500N para el componente (C) yb (D)", 
variaria "las proporciones del polimero con elfin de obtener una dureza de al menos 
SOON (0.5kN)" cómo se revela en D2, en las composiciones que se enseæan en D3, 
logrando de esta forma la composiciôn objeto de esta solicitud, con una dureza de al 

� menos de SOON. Por tanto, el hecho que sea Ia tableta mÆs dura, no hace que sea 
inventiva. 

Adicionalmente, D3 resuelve otras formas de abuso, de tal forma que evitan la inyecciOn, 
inhalaciôn  y/o abuso oral, de un potencial abusador mediante aplastamiento, 
cizallamiento, molienda, masticaciÆn, disoluciôn a calentamiento o la combinaciOn de los 
anteriores mØtodos. La solicitud presentada solo evita que el potencial abusador la 
mastique, alas rompa sin evidenciarse que ademÆs no la pueda calentaro disolvercomo 
enseæa D3, por Ia tanto no se evidencia un efecto tØcnico inesperado o superior frente a 
dicha anterioridad. 

La reivindicaciOn 1 no tiene Nivel Inventivo. Las reivindicaciones dependientes 2-36, no 
mencionan alguna caracteristica que haga inventiva a la forma de administraciOn de la 
reivindicaciOn 1, por lo cuat se considera que no tienen nivel inventivo. 

7. Conclusion: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi: 

N° Dacumento N° 
Reivindicaciones Requisito que afecta 

afectadas 
Maggi et al. Biamaterials 

]D2 1-36 Nivel Inventivo 
23(2002)1113-1119 

D3 US 2003/0064099 1 1-36 Nivel Inventivo 

8. Respuesta a los argumentos del solicitante: 

El solicitante anexa un capitulo reivindicatorio modificado, el cual es aceptado para el 
correspondiente estudio de patentabilidad. 

El solicitante en el Folio 188 se refiere a las modificaciones realizadas at capitulo 
reivindicatoria. 

Con respecto a la reivindicaciôn 1, el solicitante incluye ademÆs la palabra 
opciona/mente para la caracteristica de dureza y el tØrmino termoconformada para la 
forma de dosificaciOn. 
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Esta afirmacion se encuentra superada toda vez que las formas de dosifi dOn 
obtenidas por extrusiÆn, poseen como caracteristica el no cambio de color coma Ia 
enseæa Zbang et al en Properties of Sustained-Release Tablets Prepared by Hot-Melt 
Extrusion, Folio 181. 

El solicitante en el Folio 189, se refiere a nivel inventivo. 

Se hace claridad que el problema tØcnico objetivo se refiere a la forma de dosificación 
obtenida mediante extrusiOn. 

El solicitante afirma en el Folio 190: "una persona medianamente versada en la materia no 
habria encontrado evidente la combinaciOn de los documentos Dl y D2 toda vez que D2 
nose encuentra dirigido a un problema similar coma el de la solicitud en estudio, es decir 
el de proporcionar formas de dosificaciOn de las cuales no se pueda pulverizar el 

. ingrediente activo susceptible de abuso. De hecho, D2 ni siquiera trata de resolver un 
problema parecido" 

D2 enseæa tabletas de Oxido de polietileno con una dureza superior a la mencionada 
por el solicitante. Dc acuerdo con el primer capitulo reivindicatorio, la dureza se 
encontraba en a! menos 500N, y 02 enseæa durezas superiores a este valor para 
formulaciones con Oxido de polietileno. Es evidente para el experto en la materia que 
para evitar que un posible abusador rompa la forma de dosificaciOn, estandarizar la 
dureza, pues en dicha anterioridad ya se sugerian durezas de al menos 500N. Por lo 
tanto el argumento, del solicitante no es aceptado por pane de esta oficina. 

El solicitante en el Folio 190 se refiere a: "no se conocian formas de dosificaciOn que 
pudieran prevenir de manera amplia el abuso mediante via parenteral, nasal y oral de un 
ingrediente activo susceptibles de abuso" 

De acuerdo con Ia anterior, se incluyO en el estudio de patentabilidad el documento 
� D3; sin embargo en la mejor forma de realizar la invenciOn y Ia informaciOn de la 

descripciôn de la  solicitud presentada, solo se evidencia que evitan el rompimiento, y 
no otras formas coma calentamiento y disoluciOn de la forma de dosificaciOn. Par lo 
cual el argumento del solicitante en cuanto a que previenen de una manera amplia, no 
es cierta frente a 03. 

El solicitante afirma en el Folio 191: "Tipicamente Las tabletas convencionales tienen una 
fuerza de rompimiento par debajo de 200N" y adelante continUa con ’es un adelanto muy 
especial lograr tabletas con una fuerza de rompimiento deal menos de 500N, teniendo en 
cuanta que las formas tradicionales se pueden pulverizar con la simple presiOn de la 
tableta mediante un golpe seco" 

Esta afirmación del solicitante a la luz de D2, no es cierta; puesto que las 
formulaciones de liberaciOn controlada ensenadas en dicha anterioridad poseen una 
dureza entre 10.000N y 30.000N, superior a las de la solicitud presentada y a las 
cuales se les realiza la prueba de disoluciOn. Par lo tanto, aunque el solicitante haya 
obtenido una dureza de al menos de 500N, y las tabletas no se rompan, esto se 
derivaria de forma obvia pues si se desea obtener una tableta que no se rompa, 
aumentaria la dureza de la tableta, sin que dicho parÆmetro haga inventivas a las 
formas de dosificación. 



otras formas de abuso se incluyan como la disolución o el calentamiento de las 
tabletas. 

El solicitante enuncia en el Folio 192: "las propiedades mecªnicas deseadas pueden ser 
obtenidas Unicamente si, durante la preparaciÆn de la forma de dosificacian, los 
componentes son expuestos a una suficiente presiôn, una suficiente temperatura y por un 
periodo suficiente" 

De acuerdo con lo anterior, es claro que el solicitante estandariza parÆmetros en los 
equipos para obtener las formas de dosificaciôn en la dureza requerida para evitarque 
se rompan, sin tener par Ia tanto el empleo de habihdad inventiva para la obtención de 
dicho parÆmetro. 

El solicitante en el Folio 192, anexa los resultados obtenidos por medio de un extrusor 
� Twin -Screw tipo ZSE 18 PH, de las mezclas de la solicitud presentada y presenta los 

datos en tablas: 

Los ensayos presentados por el solicitante no corresponden con el mismo nombre del 
extrusor ensenado en la mejor forma de realizar la invenciOn. 

De acuerdo con la comparación de las formulaciones, con otro extrusor diferente y Ia 
presentada con el ejemplo que representa la mejor forma de realizar la invenciôn y Ia 
enunciado en el capitulo reivindicatorio, la composician 4.1 se encuentra con una 
dureza de 238 N, es decir menor a 500N y con una dureza cercana a la de 
masticación, lo que indica que no todas las composiciones objeto de invenciÆn poseen 
una dureza superior a 500N. El solicitante ademÆs anexa formulaciones que no se 
pueden comparar con el capitulo descriptivo, pues nose encuentran en la mejor forma 
de realizar la invenciôn. 

En la tabla tambien se evidencia que con la variación de los parÆmetros en el proceso 
de extrusiÆn en caliente, se logra la dureza requerida por encima de 200N de 
masticaciOn, independiente de la concentraciôn de cada uno de los ingredientes 
presentes en Ia formulacion, careciendo por Ia tanto de nivel inventivo, 

En cumplimiento del artIculo 45 de la DecisiOn 486 de la Comisiôn de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino de 60 dias contados a 
partir de Ia fecha de notificaciOn de la presente comunicaciôn. En caso de no dar 
respuesta al presente requerimiento, a si a pesar de la respuesta subsistieran los 
impedimentos para la concesión, se denegarÆ la patente. 

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del 
capitulo quinto del titulo ç1mero Circular Linica No 10 de 2001. 

ALIX CARMENZA C5SWJES DE VERGEL 
Directora de Nuevay’ Creaciones (C) 
El anterior requ’&üthiento fue notificado por fijaciOn en lista, de fecha 

-2u:. 
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� 
Re: Expediente No. 06.030.701 

- Solicitud de patente a nombre de GRUNENTHAL GMBH. 

Yo, DILL-k RODRIGUEZ D’ALEMAN, idenrificada como aparece al pie de 

� mi firma, domiciliada en la carrera 11 A No. 86-53, piso 6, obrando como 
apoderada de la sociedad GRUNENTHAL GMBH, domiciliada en Aachen, 
Alemania, solicitante de la patente de la referencia, en respuesta al oficio No. 
10488 notificado por fijación en lista ci 20 de agosto de 2010, relacionado con 
ci concepto tØcnico de fondo No. 02443, nos permitimos manifestar lo 
siguiente. 

1. Con fundamento en la facultad que confiere ci artIculo 34 de la 
Decision 486 al solicitante para modificar la solicitud de patente en cuaiquier 
momento del trÆmite, presentamos junto con este memorial nuevo capItulo 
reivindicatorio que consta de 33 reivindicaciones, donde se realizaron las 
siguientes modificaciones: 

1.1 En la reivindicación 1 se limitO ci ingrediente activo a opioides. El 

10- sustento para esta restricciOn se encuentra en la antigua reivindicaciOn 11, la 
cual fue entonces cancelada. 

1.2 Asi mismo se iimitO la nueva reivindicación I a polimero sintØtico 
seieccionado del grupo que consiste de óxido de polietileno, Oxido de 
polimetileno, Oxido de polipropileno, copolImeros y mezclas de los mismos, 
de acuerdo con lo expuesto en la antigua reivindicaciOn 4, la cual tambiØn fue 
cancelada. 

1.3 Adicionalmente, se especificó dentro de la nueva reivindicaciOn I que ci 
peso molecular para ci polimero (C) es de pot lo menos 0.5 milIón y en una 
cantidad de desde 20 a 99.9% en relaciOn con ci peso total de la forma de 
dosificaciOn. El sustento para esta limitacion se encuentra pot ejemplo en Ia 
antiva reivindicaciOn 5 y en la pÆgina 8 de la memoria descriDtiva. entre las 
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1.5 Debido a la canceiación de las antiguas reivindicaciones 4, 5 y 11, el 
nuevo capitulo reivindicatorio ahora consta de 33 clÆusulas s se modificó su 
respectiva dependencia. 

Sobre este particular nos permitimos manifestar que las anteriores 
modificaciones no involucran ampliación alguna de la materia originalmente 
presentada y se brindan como respuesta a las objeciones expuestas por ci 
senor examinador en su concepto tØcnico No. 02443. 

Teniendo en cuenta ci concepto tØcnico emiddo por ci Seæor Superintendente 
Delegado para la propiedad intelectual GianCarlo Marcenaro JimØnez a la 
doctora Ana Maria Castro Wev, que da alcance a las comunicaciones No. 09-
001524 y 09-012566, no se presenta una tasa adicional, toda vez que la soilcitud 
fue presentada con anterioridad a! 1 de enero de 2009. 

2. Claridad 

2.1 Descripción 

En reiación con la descripción, respetuosamente nos pernitimos decir que la 
misma es totalmente clara para ci experto en la materia, ya que la descripción 
muestra un ejempio de la mejor manera como se puede ilevar a cabo la 
invención. . Dc hecho, los ejempios que revela ci solicitante dentro de la 
descripción, son eso: ejempios que le han de servir a la persona versada en la 
materia para entender y poder Hevar a cabo otras modalidades de la invenciOn 
y segæn lo consignado en ci articulo 28 literal e), es iegItimo ilustrar "ice mejor 
manera conocida por ei so/icitante para ejecutar o /ievar a ice practica la invención, utiii.tando 
ciemplos .. ." (El resaltado es nuestro). 

No obstante lo anterior ’- en aras de facilitar la consecución de la presente 
solicitud, con la modificación expuesta en ci punto uno de este escrito, las 
formas de dosificacion reclamadas ahora por ci solicitante muestran que ci 
polimero sintØtico puede set óxido de polietileno, lo cual estÆ acorde con lo 
mostrado en la descripciôn. En consecuencia, solicitamos de manera atenta 
sea retirada la objeción en relación con la ciaridad de la descripción. 



En cuanto a la sugerencia del seæor examinador de una restricción razonable 

de los componentes (A), (B), (C) y (D), respetuosamente nos permitimos 

manifestar que con las restricciones expuestas en ci numeral 1 del presente 

memorial, consideramos que se da cabal cumplimiento a las exigencias del 

seæor examinador en este sentido. 

En relación con el tØrmino "al menos parcialmente" dentro de la antigua 

reivindicación 25, nos permitimos decir que con la cancelación de dicha 

� expresión dentro de la nueva reivinclicaciôn 22, queda cabalmente superada 

esta objeción. 

3. Nivel inventivo 

El seæor examinador argumenta en su concepto tØcnico No. 02443, folio 231 
que "D2 enseæa .tab/etas de óxido de po/ieti/eno con tina dureç’a superior a la mencionacla 
por el so/icitante. Dc acuerdo con ci primer capilulo reivindicatorio, la dure’a se encontraba 
en a/ menos 500N, y D2 enscila dure’as superiores a este valor Para formulaciones con 
óxido tie polieti/eno. Es evidente Para ci exerto en /a mater/a que Para evitar que un 
posib/c abusador rompa la forma tie dosificación, estandari?’ar la dureza, pues en dicha 
anterior/dad ya se suRer/an dure’as de a! menos 500N. Por /o tanto e/ arRumento del 
so/icitante no es aceptadoporparte tie esta of/c/na." 

En relación con este anÆlisis, nos permitimos manifestar de manera respetuosa 

que el mismo no es correcto desde el punto de vista tØcnico. En efecto, D2 

reporta tabletas que tienen unas resistencias a la compresión muy pot debajo 

del limite inferior de SOON. 

En este sentido, atentamente dirigimos la atención del seæor examinador a la 

tabla 2 en la pÆgina 1115 de D2 donde en la columna de la derecha se reportan 

las resistencias a la compresión de hasta 255N. En efecto, el valor de 255 N 

estÆ relacionado con la Tableta A comprida a 30 KN. No obstante, la 

Tableta A esta hecha de puro óxido de polietileno (PEO), es decir, no 

contiene ningæn fÆrmaco. 

En ese orden de ideas, es importante senalar que la resistencia a la 
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En este sentido, entonces resulta claro que las resistencias a la compresión 

� de 102 N, 145 N y 255N reportadas en D2 se encuentran muy pot debajo de 

SOON, Cs decir, se ubican muy pot debajo de la resistencia a la compresión 

gual a la dureza) requerida de acuerdo con la reivindicaciôn 1 de la presente 
invención. Por lo tanto, tambiØn es claro que D2 no contiene ningæn indicio 

en cuanto a formas de dosificación que tengan una dureza de mâs de 255N, 
mucho menos de 500 N o mÆs. 

Es evidente que existe una confusion entre la resistencia a la compresiOn de 

las tabletas reportadas en D2, con ci concepto de "fuerza de compresión" 

cuando el seæor examinador afirma en el folio 231 antepenæitimo pÆrrafo de 
su concepto tØcnico que: ". . . lasformulaciones tie liberation conirolada enseiladas en 
ditha anterioridadposeen una thireza entre 10.000N3 30.0001N, superior a las de la 
solicitudpresentadaj a las cuales se les realita Ia prueba de disolucion..." (El resultado 

es nuestro). 

En efecto, D2 reporta fuerzas de compresión entre 10 y 30 EN, es decir, 
fuerzas de compresiOn entre 20.000 N y 30.000 N (vØase pÆgina 1115, Tabla 2, 
primera columna). Dc acuerdo con D2, las tabletas son prcparadas mediante 
compresiOn directa de dos formulaciones mediante ci uso de una mÆquina de 
tableteo de golpe sencillo. Aill se indica que 366 miligramos del poivo, 
debidamente pesado, se introdujo en el dado y se activO el ciclo de compresiOn 
automÆtica. La fuerza de compresiOn se ajustO a dos diferentes niveles: 10KN 

y 30 KN, vØase la pÆgina 114, columna de la derecha de D2, a continuaciOn: 
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En este sentido, respetuosamente nos permitimos manifestar que las fuerzas 
de compresión no son propiedades de la tableta, particularmente no son 
resistencias al rompimiento o dureza, sino que son simplemente fuerzas 

pasajeras ejercidas sobre las mezclas en polvo cuando se estÆn fabricando las 
fornias de dosificaciOn de acuerdo con D2. En consecuencia, se debe hacer 
Ønfasis en cuanto a que, contrario a 10 manifestado pot el seæor examinador, 
D2 no reporta formulaciones de liberaciôn controlada con durezas desde 
10.000N hasta 30.000N, sino que D2 reporta composiciones farmacØuticas 

5 que fueron comprimidas con fuerzas entire dichos valores. 

Como ya quedó demostrado que la evaluación del nivel inventivo parte de una 
premisa errada debido a una mala interpretación de D2, se concluye que a 
partir de D2, no es evidente ni justificado para una persona medianamente 
versada en la materia estandarizar la dureza de las tabletas. 

De otra parte, en reiaciôn con el documento D3 (US 2003/0064099), nos 
permitimos decir que el mismo estÆ dirigido a formas de dosificación oral que 
comprenden un analgesico opioide y un agente aversivo. Dc acuerdo con D3, 
la forma de dosificacion contiene un agente amargo en una cantidad efectiva, 
ci cual le imparte un sabor amargo al abusador luego de la administraciOn de la 
forma de dosificación que ha adulterado o manipulado. (vØase el resumen de 
D3). 
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sobre la forma de dosificación puede set por medio de acciones como aplastar, 
cizallar, moler y masticar, entre otras, (vØase pÆgina 3, pÆrrafo 0034 de D3). 

En consecuencia, las formas de dosificación de acuerdo con D3 son dØbiles 
mecÆnicamente, es decir, dichas formas pueden set masticadas y sobre dicha 

41 
debilidad mecÆnica se basa esencialmente la llberación del agente aversivo, que 
es encargado de evitar ci abuso del fÆrmaco. 

Por consiguiente, el principio para evitar ci abuso del fÆrmaco de acuerdo con 
D3 no estÆ basado en mejorar las propiedades mecÆnicas de las formas de 
dosificaciOn, sino que Sc encuentra basado en la presencia de agentes aversivos 
que ejercen sus acciones aversivas cuando la forma de dosificación es 
manipulada pot ejemplo, por aplastamiento o masticado. Aün mÆs, los 
autores de D3 expresamente tratan con la posibilidad de que las formas de 
dosificación sean aplastadas o masticadas pot ci abusador y ci concepto de 
evitar el abuso del fÆrmaco de acuerdo con D3 comienza en ci nivel de la 
manipulaciOn, es decir, cuando la forma de dosificación ya estÆ destruida 
mecÆnican-iente. 

En claro contraste con lo anterior, las formas de dosificación de acuerdo con 
la reivindicación modlificada I de la solicitud en estudio, debido a su dureza 
incrementada, no pueden ser aplastadas por medios convencionales y mucho 
menos pueden ser masticadas. En este sentido, como se evidenciô con ci 
artIculo de Proeschely colaboradores, presentado con nuestra respuesta del 
26 de abril de 2010, la fuerza promedio de masticado de un set humano estÆ 
tambiØn por debajo de SOON y pot lo tanto, las formas farmacØuticas de 
dosificación que tienen urn dureza o fuerza de rompimiento de al menos 500 
N no pueden ser aplastadas a travØs de la masticaciôn. 

AsI las cosas, ci concepto de fârmacos  que evitan el abuso de acuerdo con la 
presente invención, con-uenza en un nivel "previo" al nivel mostrado en D3, 
toda vez que la invenciôn en estudio inicia en el nivel de formas de 
dosificación mecinicamente estables que no puedan set destruidas. Pot 



Resumiendo, ci concepto de fÆrmacos que evitan ci abuso mediante formas de 
dosificación oral que muestran una dureza de al menos 500 N no era conocido 

a partir de la tØcnica anterior. AÆn mÆs, los procesos adecuados para la 

fabricaciôn de formas de dosificaciOn que muestran dureza de al menos 500 N 

no eran tampoco conocidos por la tØcnica anterior. Por consiguiente, la 

� materia objeto de la nueva reivindicación I modificada y sus clÆusulas 

depenclientes, no puede ser evidente a partir de D2 y D3 y menos si estas dos 

anterioridades se toman de manera independiente. 

De otra pane, ci seæor examinador manifiesta en ci folio 232 que "Los ensqyos 
presentados por el solicitante no comiponden con el mismo nombre del extrusor enselado en 
la mejorforma de realiar la invencio’n. 
De acuerdo con la comparacio’n de las formulaciones, con otro extrusor c4i/Łrente y la 

p resentada con el ejemplo que rep resenta la moor forma de realitar la invention ji Jo 

enunciado en el capliulo reiztindicatorio, la coniposición 4. 1 se encuentra con una dureza de 

238 N, es dedr menor a 500Nji con una dureta cercana a la de masticación, Jo cual indica 
que no todas las composiciones objeto de la invencio’n poseen una dureza superior a 500N." 

SSobre este particular, respetuosamente nos permitimos decir que resuita 
irrelevante la marca del extrusor siempre y cuando las condiciones a las cuales 
se lieva ci proceso scan las mismas. Aclicionalmente, como se explicó 
anteriormente, lo que se estÆ evaivando es la dureza de las tabletas en función 

de los componentes reclamados en la reivindicaciOn I y no en función del 
modelo del aparato extrusor. Ann mÆs, como se argumentó en nuestro 
memorial del 27 de abril de 2010, los ejempIos 1, 2, 4.1 N7 5.1 son ejempios que 
ilustran formas de dosificaciOn que no cumplen con las caracterIsticas 
reciamadas en ci capItulo reivindicatorio actual, como es, los componentes y 
las cantidades. De ahI, que como bien lo expone el examinador, dichas formas 
no tienen la dureza de mÆs de 500 N, por no tener las caracterIsticas 
enunciadas en la presente invención. Por lo tanto, de manera respetuosa 
atenta solicitamos scan retiradas estas objeciones. 

Finalmente, es deseo del solicitante manifestar que aunque es conciente de que 



Habiendo atendido cabalmente las obecioncs presentadas por ese despacho, 
atentamente solicitamos se conceda ci privilegio de patente de invención a la 
solicitud en estudio o si ci examinador considera que subsisten razones para 
objetar la presente invención, rogamos expedir otro examen de fondo con los 
debidos motivos y razones que sustenten su objcción COfl el fin de que nuestr() 
mandante tenga la posibilidad de exponer sus argumentos con base en la 
interpretación de los artIculos 45 de la Decision 486 -el cual ororga la facultad 
al examinador para emitir los exÆmenes de fondo-, 35 v 59 del (lOdigo 
Contencioso Administrativo que seæala que: "habllndose i-/ado oportunidad a los 
interesados para expresar sus opiniones, y con base en las pruebas e informes di.çto nih/es, se 
tomard la decision que serd motivada al menos en forma surnaria si afecta aparticu/ares" v 
"(.) deberd proferirse la decision dejiniliva. Es/a se motivarci en m’s aspectos de heclio y di-- 
derecho, y en los de conveniencia si es el caso" rcspectivamente (El subrayado es 
nuestro). 

En consecuencia, pedimos a ese despacho pronunciarse en relaciOn con todos 
los argumentos presentados en este memorial dando estricta aplicaciOn al 
principio del debido proceso consagrado en el artIculo 29 de la ConstituciOn 
Nacional. 

10 Seæor Superintendente, 

DILIA RODRUEZ D ’ALEMAN 
C.C. 41.654.882 6jotÆ 
T.P. 20824 deTC.S.J. 



I, 

40 

32 

1. Forma de administraciôn termoconformada mediante extrusiÆn, sin alteracion de la coloración, 

5 a prueba de abuso, caracterizada porque tiene una dureza de 500N o mâs y contiene: 

-Al menos un ingrediente activo susceptible de abuso (A) seleccionado del grupo que consiste 

de opioides; 

-opcionalmente, sustancias (B) auxiliares fisiologicamente aceptables, 

-al menos un polimero sintØtico (C) seleccionado del grupo que consiste de óxido de 

10 polietileno, Æxido de polinietileno, oxido de polipropileno, copolimeros y mezclas de los 

mismos, con un peso molecular de al menos 0.5 millón en una cantidad dentro del rango de 

desde 20 hasta 99.9% en relaciôn con el peso total de la forma de dosificacion, y 

-opcionalmente, al menos una cera (0) 

15 2. Forma de adrninistraciôn segün la reivindicacion 1, caracterizada porque se presenta en forma 

de un comprimido. 

3. Forma de administracion segUn la reivindicación 1, caracterizada porque se presenta en forma 

� de mUltiples particulas, preferiblemente en forma de microcomprimidos, micropelets, 

20 grànulos, esferoides, perlas 0 pellets, opcionalmente compactados en comprimidos o 

Ilenados en capsulas. 

4. Forma de administracion segUn la reivindicación 3, caracterizada porque el peso molecular del 

óxido de polietileno (C) es deal menos 1 millon. 

5. Forma de administración segUn la reivindicaciOn 4, caracterizada porque el peso molecular del 

25 óxido de polietileno (C) es de 1 a 15 millones. 

6. Forma de administración segUn una de las reivindicaciones 1 a 5, caracterizada porque 

contiene como cera (D) al menos una cera natural! semisintØtica 0 sintØtica con un punto de 
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8. Forma de adrninistraciÆn segün una de las reivindicaciones 1 a 7, caracterizada porque el 

(los) componente(s) (C) y opcionalmente (D) estÆ(n) presente(s) en cantidades tales que la 

forma de adrninistracion tiene una dureza de 500 N a mâs. 

9. Forma de administración segUn una de las reivindicaciones 1 a 8, caracterizada porque 

5 presenta adicionalmente al menos uno de los siguientes componentes a)-fl: 

(a) al menos una sustancia que irrita las fosas nasales y/o la faringe, 

(b) al menos un agente que aumenta la viscosidad, que con ayuda de una cantidad minima 

necesaria de un liquido acuoso forma un gel con el extracto obtenido de la forma de 

administraciOn, que preferiblemente continUa siendo distinguible visualmente cuando 

10 se anade a una cantidad adicional de liquido acuoso, 

(c) al menos un antagonista pare el principio activo o principios activos susceptibles de 

abuso, 

(d) al menos un emØtico, 

(e) al menos un colorante coma agente aversivo, 

15 (f) al menos una sustancia emerge. 

10. Forma de administraciOn segUn la reivindicacion 9, caracterizada porque la sustancia irritante 

segUn el componente (a) cause un escozor, un picor, un impulso a estornudar, un incremento 

de las secreciones o una combinacion de al menos dos de estos estiniulos. 

11. Forma de administracion segUn la reivindicacion 9 6 10, caracterizada porque la sustancia 

20 irritante segUn el componente (a) se basa en uno o mØs constituyentes de al menos una 

droga con sustancias picantes. 

12. Forma de administraciOn segUn la reivindicaciÆn 11 caracterizada porque la droga con 

sustancias picantes es al menos una droga seleccionada del grupo que comprende A/I/i sativi 

Bulbus, Asari Rhizome c. Herba, Calami Rhizome, Caps/cl Fructus (pimiento), Caps/cl 

25 Fructus acer (guindilla), Gurcumac /ongae Rhizome, Gurcumae xanthorrhizae Rhizome, 

Ga/angas Rhizome, Myristicae Semen, Piper/s n/gd Fructus (pimienta), S/nap/s a/bae 

(Erucae) Semen, Sinapis n/gd Semen, Zedoahae Rhizome y Zngiber/s Rhizome, 

especialmente preferible al menos una droga seleccionada del grupo que comprende Gaps/cl 
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rnetoxi(metil)fenol, un compuesto de aniida de Æcido, una esencia de mostaza ü  un 

compuesto de sulfuro, o se deriva de uno de tales compuestos. 

14. Forma de administración segUn una de las reivindicaciones ii a 13, caracterizada porque el 

constituyente de la droga con sustancias picantes es al menos un constituyente seleccionado 

5 del grupo que comprende miristicina, elemicina, isoeugenol, 3-asarona, safrol, gingeroles, 

xantorrizol, capsaicinoides, preferiblemente capsaicirta, piperina, preferiblemente trans-

pipeline, glucosinolatos, preferiblemente basados en esencias no volatiles de la mostaza, 

especialmente preferible basados en esencia de mostaza con sustituyentes p-hidroxibencilo, 

esencia de mostaza con sustituyentes nietilmercapto o esencia de mostaza con sustituyentes 

10 metilsulfonilo, y compuestos derivados de estos constituyentes. 

15. Forma de administraciÆn segUn una de las reivindicaciones 9 a 14, caracterizada porque el 

componente (b) es al menos un agente que aumenta la viscosidad seleccionado del grupo 

que coniprende celulosa microcristalina con el 11% en peso de carboximetilcelulosa sôdica 

(Avicelfi RC591), carboximetilcelulosa sodica (Blanosefi, CMC-Na C300Pfi, Frimulsion BLC-

15 Sfi, Tylose C300 Pfi), àcido poliacrilico (Carbopolfi 980 NF, Carbopolfi 981), henna de semillas 

� de algarroba (Cesagumfi LA-200, Cesagumfi LID/i 50, Cesagunifi LN-1), pectinas de citricos o 

de manzana (Cesapectinfi HM Medium Rapid Set), almidón de maiz cØreo (C*Gel 042010), 

alginato sodico (Frimulsion ALG (E401) fi), harina de seniillas de guar (Frimulsion BMfi, 

is Polygum 2611-750), iota-carragenina (Frimulsion D0210), goma karaya, goma gellan (Kelcogel 

20 Ffi, Kelcogel LT1000), galactomanano (Meyprogat 150 fi), hanina de semilla de tara (Polygum 

43/10), alginato de propilenglicol (Protanal-Ester SID-LBO), hialuronato sodico, tragacanto, 

goma tare (Vidogum SP 2000), polisacÆridos fenmentados de goma welan (K1A96) y goma 

xantan (Xantural 1800). 

16. Forma de administración segUn una de las reivindicaciones 9 a 15, caracterizada porque el 

25 componente (c) es al menos un antagonista opioide seleccionado del grupo que comprende 

naloxona, naltrexona, nalmefeno, nalid, nalmexona, nalonfina, nalbutina y un compuesto 

correspondiente fisiologicamente aceptable, especialmente una base, una sal o solvato. 
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clorprotixeno, zuclopentixol, flupentixol, protipendil, zotepina, benperidol, pipamperona, 

melperona y bromopehdol. 

Forma de administraciôn segUn una de las reivindicaciones 9 a 17, caracterizada porque el 

emØtico segün el componente (d) se basa an uno o rnâs constituyentes de Radix 

Ipecacuanhae (raiz de ipecacuana), preferiblemente basado en el constituyente emetina, yb 

as apomorfina. 

Forma de administracion segün una de las reivindicaciones 9 a 18, caracterizada porque ci 

componente (e) as al menos un colorante fisioiogicarnente aceptable. 

Forma de administracion segUn una de las reivindicaciones 9 a 19, caracterizada porque el 

componente (f) es al menos una sustancia amarga seleccionada del grupo qua comprende 

esencias aromâticas, preferiblemente esencia de menta, esencia de eucalipto, esencia de 

almendras amargas, mentol y las niezcias de las mismas, sustancias aromÆticas de frutas, 

preferiblemente de liniones, naranjas, limas, pomelo y las mezclas de al menos dos 

componentes de los mismos, benzoato de denatonium y las mezclas de al menos dos 

componentes de los niismos. 

Forma de administraciôn segUn una de las reivindicaciones 9 a 20, caracterizada porque el 

principio activo a principios (A) activos estalestªn separados espacialmente del componente 

(c) yb (d) yb (f), preferiblemente sin contacto directo, encontrÆndose el principio activo o los 

principios activos (A) en al menos una subunidad (X) y los componentes (a) yb (d) yb (f) en 

al menos una subunidad (Y), y que, cuando la forms de administraciOn se administra 

correctamente, los componentes (c) yb (d) yb (f) de la subunidad (Y) no producen su efecto 

durante la toma y/o en el organisnio. 

Forma de administraciOn segün una de las reivindicaciones 1 a 21, caracterizada porque 

contiene al menos un principio activo en forms de liberaciOn controlada. 

Forma de administraciôn segUn Ia reivindicaciôn 22, caracterizada porque cada uno de los 

principios (A) activos susceptibles de abuso se encuentra en una matriz de liberaciªn 

controlada. 

Forma de adrninistracion segUn la reivindicaciôn 23, caracterizada porque el componente (C) 24. 
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z) se mezclan los componentes (A), (B), (C) y el cornponente (D) opcionalmente presente, asi 

como los componentes (a) a (f) opcionalmente presentes coruntamente, o, siempre que sea 

necesario, PCI separado con adicion del componente (C) y opcionalmente (D), 

y) se calientan la mezcla resultante o las mezclas resultantes en la extrusora al menos haste 

5 el punto de ablandamiento del coniponente (C) y se extruden mediante la aplicaciôn de 

fuerza a travØs de la abertura de salida de la extrusora, 

x) se separa en unidades el extrudido aün plÆstico y se moldea en la forma de administraciOn 

C 

w) el extrudido separado en unidades enfriado y opcionalmente recalentado se moldea en la 

10 forma de administracion, 

realizÆndose las etapas del procedirniento y) y x) y opcionalmente las etapas del 

procedimiento z) y w) a atmosfera de gas inerte. 

26. Procedimiento segUn la reivindicacion 25, caracterizado porque el mezclado de los 

componentes segün z) tiene lugar ya en la extrusora a atmosfera de gas inerte. 

15 27. Procedimiento segün la reivindicacion 25 626, caracterizado porque las mezclas segün z) se 

� extruden conjuntamente a par separado. 

28. Procedimiento segUn una de las reivindicaciones 25 a 27, caracterizado porque la mezcla a 

las mezclas segUn z) se extruden a travØs de una tobera con al ryienos un orificio. 

29. Procedimiento segUn una de las reivindicaciones 25 a 28, caracterizado porque el extrudido 

20 se separa en unidades mediante golpeo. 

30. Procedimiento segUn una de las reivindicaciones 25 a 29, caracterizado porque el extrudido 

tiene forma de barra y, con ayuda de rodillos de calandria de movimiento inverso, que tienen 

huecos enfrentados sobre su caniisa de rotaciôn, y se moldea y se separa en unidades. 

31. Procedimiento segUn una de las reivindicaciones 25 a 30, caracterizado porque el extrudido 

25 que se puede separar en unidades se peletiza 0 se compacta en comprimidos. 

32. Procedimiento segün una de las reivindicaciones 25 a 31, caracterizado porque se utilize una 

atrnÆsfera degas inerte de nitrogeno. 
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� ANEXO 1 
Juego de reivindicaciones concedido en la Hermana Repæblica del Peril 



Reivindicaciones: 

I Una forma dosiflcada a prueba de abuso termoconformada por extrusion 

sin decaloración, caracterizada par contener: 

- urio o rnÆs ingredientes activos con potencial do abuso (A) 
seleccionados del grupo que comprende opiÆceos, tranquilizantes, 
estimulantes, barbitUricos y otros narcoticos; 

- sustancias auxiliares opcionales fisiologicamente aceptables (B). 

- par lo menos un polimero sintOtico a natural (C) quo contierie óxido de 
polialquileno con un peso molecular deal menos 0.5 millones; y 

- opcionalmente al menos una cera (0). 

donde el componerite (C) y el componente opcionalmente presente (D) 
estÆ/estÆn presentes en cantidades tales quo la forma dosificada tiene una 
resistencia a la ruptura do par lo menos 500 N 

2. Una forma de dosificaciOn segUn la reivindicación 1, caracterizada en 
que tiene Ia forma do comprimido. 

3. Una forma de dosificaciOn segUn la reivindicaciOn 1, caracterizada en 
que tiene la forma de multiples particulas, preferiblemente en forma de 
microcomprimidos, micropellets, grÆnulos, esferoides, pelotillas a pellets, 
opcionalmente Ilenados en cÆpsulas o comprimidos en comprimidos. 

4. Una forma de dosificaciOn segün una de [as reivindicaciones 1 a 3, 
caracterizada en que contiene como polimero (C) al menos un polimero 
seleccionado del grupo que comprende ôxidos de polialquileno, 
polipropileno, cloruro do polivinilo, policarbonato, poliestireno, 
poliacrilato, copolimeros y mezclas do los mismos, preferiblemonte Oxido 
de polietileno. 

1-8 



5. Una forma de dosificaciOn segUn una do las reivindicaciones 1 a 4, 

caracterizada en que el óxido de polietileno tiene un peso molecular do 

al menos 0,5 millones. 

6. Una forma de dosificación segün la reivindicación 5, caracterizada en 

que el peso molecular del Oxido de polietileno es de al menos I rnillon. 

7. Una forma do dosificación segUn la reivindicaciôn 6, caracterizada en 

que S peso molecular del Oxide do polietileno es de 1-15 millones. 

8. Una forma do dosificaciOn segün una de las reivindicaciones 1 a 7, 

� 
caracterizada en quo contiene como cera (D) al menos una cera natural, 

semisintØtica o sintØtica con un punto de ablandamiento do al menos 

60°C. 

I9. Una forma do dosificaciOn segün Ia reivindicacion 8, caracterizada en 

quo la cera (D) es cera de carnaUba o cera de abejas. 

10. Una forma de dosificaciOn segón una de las reivindicaciones 1 a 9, 

caracterizada en quo el (los) componente(s) (C) y opcionalmorite (D) 

ostÆ(n) presonte(s) en cantidades tales quo la forma de dosificaciOn 

tiene una dureza do al menos 500 N. 

I 11. Una forma do dosificaciôn segün una do las  reivindicaciones 1 a 10, 

caracterizada en quo el principio activo (A) es al menos un principio 

� activo soleccionado del grupo quo comprendo opioides, tranquilizantos, 

estimulantos. barbitUricos y otros narcóticos. 

12. Una forma do dosificaciOn segün una do las reivindicaciones 1 - 11, 

caracterizada en quo contiene adicionalmonte al menos uno de los 

siguientes componentes a)-f): 

(a) al menos una sustancia que inita las fosas nasales y/o faringe, 



(b) al menos un agente viscosizante, el cual, con ayuda de una ’1,í 
minima cantidad necesaria de tin liquido acuoso forma un gel con 

el extracto obtenido de la tom-ia de dosificaciOn, que 

preferiblemente continUa siendo distinguible visualmente cuando 

se anade a una cantidad adicional de liquido acuoso, 

(c) al menos tin antagoriista para el principio activo o principios 

activos susceptibles de abuso, 

(d) al menos un emOtico, 

(e) al menos tin colorante come agente aversivo, 

(f) al menos una sustancia amarga. 

13. Una forma de dosificación segün la reivindicaciOn 12, caracterizada en 

que la sustancia irritante segUn el componente (a) causa un escozor, tin 

picor, un impulso de estornudar, un incremento de las secreciones o una 

cornbinación de al menos dos de esos estimulos. 

14. Una forma de dosificación segUn la reivindicacion 12 a 13, caracterizada 

en que Ia sustancia irritante segUn e[ componente (a) estÆ basada en 

� uno a mÆs constituyentes do al menos una planta medicinal a parte de 

una planta medicinal que contiene sustancias picantes. 

� 15. Una forma de dosificaciOn segUn Ia reivindicaciOn 14, caracterizada en 

que la planta medicinal o parte de la planta medicinal que contiene 

sustancias picantes es al menos una parte de una planta medicinal 

seleccionada del grupo que comprende AIlii sativi Bulbus, Asari Rhizoma 

c. Herba, Calami Rhizoma, Capsici Fructus (pimiento), Capsici Fructus 

acer (guindilla), Curcumae longae Rhizoma, Curcumae xanthorrhizae 

Rhizoma, Galangae Rhizoma, Myristicae Semen, Piperis nigri Fructus 

(pimienta), Sinapis albae (Erucae) Semen, Sinapis nigri Semen, 

Zedoariae Rhizoma y Zingiberis Rhizoma, en particular preferiblemente 



at menos una planta o una parte de una planta del grupo que comprende 1/ 

Capsici Fructus (pimiento), Capsici Fructus acer (guindifla) y Piperis riigri 

Fructus (pimienta). 

16. Una forma de dosificación segUn la reivindicaciOn 140 15, caracterizada 

en que el constituyente de la planta medicinal a parte de la planta 

medicinal estÆ presente en forma de un compuesto o-metoxi(metil)fenol, 

un compuesto amida de acido es un aceite de mostaza o un compuesto 

sulfidico, a se deriva de uno de tales compuestos. 

17. Una forma de dosificaciOn segin una de las reivindicaciones 14 a 16, 

� caracterizada en que el consitituyente de de la planta medicinal o pane 

de Ia planta medicinal es al menos un constituyente seleccionado del 

grupo que contiene miristicina, elemicina, isoeugenol, 13-asarona, safrol, 

� gingeroles, xantorrizol, capsaicinoides, preferiblemente capsaicina, 

pipenina, preferiblemente trans-piperina, glucosinotatos, preferiblemente 

basados en aceites no volÆtiles de Ia mostaza, en particular 

preferiblemente basados en aceite de mostaza con sustituyentes p-

hidroxibencilo, aceite de mostaza con sustituyentes metilmercapto o 

aceite de mostaza con sustituyentes metilsulfonilo, y compuestos 

derivados de estos constituyentes. 

� 
18. Una forma de dosificaciÆn segCrn una de las reivindicaciones 12 a 17, 

caracterizada en que el componente (b) es al menos un agente 

viscosizante seleccionado del grupo que contiene celulosa 

� microcristalina con 11% (% en peso) de carboximetUcelulosa sódica 

(Avicelfi RC591), carboximetilcelulosa sódica (Blanosefi, CMC-Na 

C300Pfi, Frimulsion 131-C-50, Tytose 0300 Pfi), Æcido poliacrilico 

(Carbopolfi 980 NF, Carbopotfi 981), harina de semillas de algarroba 

(Cesagumfi LA-200, Cesagum(5 LID/150, Cesagumfi LN-1), pectinas de 

cItricos o do manzana (Cesapectinfi HM Medium Rapid Set), fØcula de 

maiz cerosa (C*Gel 042010), alginato sódico (Frimulsion ALG (E401)fi), 

harina de semillas de guar (Frimulsion BMfi, Polygum 2611-758), iota-

caiTagenina (Frimulsion D021fi), goma karaya, goma gellan (Kelcogel Ffi, 
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Kelcogel LT1000), galactomanano (Meyprogat 150 fi), harina do sernilla 

do tara (Polygum 43/10), algnato de propitenglicol (Protarial-Ester SD-

LBO), hialuronato sOdico, tragacanto, goma tara (Vidogum SP 20019), 

polisacÆridos fermentados do goma welan (KIA96) y goma xantan 

(Xantural 
isofi). 

19. Una forma de dosificaciOn segUn una de las reivindicaciones 12 a 18, 

caracterizada en quo el componente (c) es al menos un antagonista 

opiolde seleccionado del grupo quo contiene naloxona, naltrexona, 

nalmefeno, nalid, nalmexona, nalorfina nalbufina y un compuesto 

correspondiente acceptable fisiologicamente, en particular una base, una 

sal osolvato 

20. Una forma de dosiflcación segün una de las reivindicaciones 12 a 18, 

� caracterizada en que el componente (c) es un neurolØptico como 

antagonista de estimulantes, preferiblemente seleccionado del grupo que 

comprende haloperidol, prometacina, flufenacina, perfenacina, 

levomopromacina, tioridacina, peracina, clorpromacina, clorprotixeno, 

zuclopentixol, flupentixol, protipendil, zotepina, benperidol, pipamperona, 

melperona and brornoperidol. 

21. Una forma de dosiflcaciôn segUn una de las reivindicaciones 12 a 20, 

caracterizada en que el emØtico segün componente (d) estÆ basado en 

uno o mÆs do los consVtuyentes de radix ipecacuanha (raIz de 

ipecacuana), preferiblemente basado en el constituyente emetina, y/o es 

apomorfina. 

22. Una forma de dosificaciOn segün una de las reivindicaciones 12 a 21, 

caracterizada en que el componente (f) es al menos una sustancia 

amarga selectionada del grupo que comprende aceites aromÆticos, 

preferiblemente aceite do menta, aceite do eucalipto, aceite do 

almendras amargas, mentol, sustancias aromÆticas de frutas, 

preferiblemente de limones, naranjas, limas, pomelo y sus mezclas de al 



menos dos componentes de los mismos, benzoato de denatonium y 

mezclas de at menos dos componentes de Los mismos. 

23. Una forma do dosificación segUn una de las reivindicaciones 12 a 22, 

caracterizada en quo el principio activo o principios activos (A) 

estÆ/estÆn separados espacialmerite del componente (c) yb (d) yb (f), 

preferibtemente sin contacto directo alguno, de manera que el principio 

activo o los principios activos se encuentra(n) en at menos una 

subunidad (X) y los componentes (c) yb (d) yb (1) so encuentran al 

menos en una subunidad (Y), y quo, cuando Ia forma de dosificaciOn so 

administra correctamente, Los componentes (c), (d) y (f) no producen su 

efecto durante la toma yio en el organismo. 

24. Una forma de dosificaciÆn segOri una do las reivindicaciones 1 a 23, 

� caracterizada an quo contiene al menos un principio active at menos 

parcialmente en forma de tiberacidn controlada. 

25. Una forma de dosificaciOn segOri la reivindicadiOn 24, caracterizada en 

quo cada uno do los principios activos susceptibles de abuso (A) se 

encuentra en una matriz de liberacióri controlada. 

26. Una forma de dosificaciOn segün la  reivindicadiOn 25, caracterizada en 

� quo el componente (C) y/o el componente opcionalmente presente (D) 

tambiØn sirve como material do matriz de liberaciOn controlada. 

� 27. Un proceso para la preparación do una forma do dosificaciOn segUn una 

do las reivindicaciones I a 26, caracterizado en que 

z) se mezclan los componentes (A), (B), (C) y el componente 

opcionalmente presente (D), mezclando asi mismo los componentes 

opcionalmente presentes (a) a (f), o bien conjuntarnente, a bien, Si fuese 

necesarlo, separadamente con adiciôn del componente (C) y 

opcionalmente (D), 



y) la mezcla resultante o las mezclas resultantes se calienta(n) al nienos 

hasta la temperatura de ablandamiento del componente (C) y se 

extruda(n) bajo presión a travØs de las aberturas de salida del extrusor, 

x) el extrudado todavia en estado plàstico se trocea y se le da forma 

para dar lugar a Ia forma de dosiflcación o 

w) al extrudado troceado, enfriado y opcionalmente vuelto a calentar se 

le da forma para dar lugar a la forma de dosificación, 

realizando las etapas del proceso x) e y) y opcionalmente las etapas del 

proceso z) y w) en atmOsfera de gas inerte. 

28. Un proceso segün la reivindicacion 27, caracterizado en quo el mezcrado 

de los componentes de acuerdo con z) se realiza ya en atmosfera d � e 

gas inerte en el extrusor. 

29. Un proceso segün la reivindicación 27 o 28, caracterizado en que las 

mezclas de acuerdo con z) son coextrudadas o extrudadas 

separadamente. 

30. Un proceso segün una do las reivindicaciones 27 a 29, caracterizado en 

� que la mezcla o las mezclas de acuerdo con z) son extrudadas a travØs 

do un cabezal con al menos una perforaciOn. 

� 31. Un proceso segUn una de las reivindicaciones 27 a 30, caracterizado en 

que el extrudado se corta en trozos individuales. 

32. Un proceso segOn una de las reivindicaciones 27 a 31, caracterizado en 

que el extrudado tiene forma de filamento y se Is da forma con ayuda de 

rodillos de calandrado rodando en direcciones opuestas, teniendo estos 

rodillos revestimientos con cavidades y estando Jas cavidades de un 

rodillo correspond ientemente situadas frente a las cavidades del otro 



Si 

C 

a’ 

- rodillo, y se separan las formas de dosificación resultantes unas de 

otras. 

33. Un proceso segUn una de las reivindicaciones 27 a 31, caracterizado en 

que el extrudado troceado se peletiza o se comprime en forma de 

comprimiclo. 

34. Un proceso segUn una de las reivindicaciones 27 a 33, caracterizado en 

que como atmósfera de gas inerte se utiliza nitrógeno. 

HE 
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SUPERINTENDENCIA DE INDUSTRIA V COMERCIO 
DIRECCIÔN DE NUEVAS CREACIONES 

RadicaciOn No. 06-030701 
Clasificación Internacional (IPC): A61   9/20, 31/485, 31/515, 31/5513 
Concepto TØcnico No: 04365 

Patente de lnvenciOn fl Patente de Modelo de Utilidad 

Via Nacional 

Via PCT (fase nacional) 

No. Sol. Internacional 
Fecha de Presentaciôn Internal. 

Cap.l D Cap. II 

P CT/E P2004/008792 
05 de Agosto de 2004 

Como resultado del examen de fondo, realizado con fundamento en el artIculo 48 de la 
Decision 486 de la Comision de la Cornunidad Andina, se le comunica: 

1. Documentos estudiados 

DescripciOn: 

Reivindicaciones: 

Dibujo: 
Prioridad: 

Respuesta del solicitante: 

2. Anªlisis de Ia Prioridad 

Folios: 32 a 62 y 69 corno se radico inicialmente 
Folio 210 modificado 
Folios 63 a 70 como se radica inicialrnente 
Folios 204 a 209 modificadas 
Folios: 242 a 246 modificadas 
Folios 203 
Folios: 1 
O6de Agosto de2003. DE, 10336400.5 
Folios 160 a 202, Folios 233 a241 

La fecha de prioridad del 08 de Agosto de 2003 y su correspondiente documento, son 
aceptados para el estudio de patentabilidad. 

3. Objeto de Ia invención 

TItulo de la solicitud: forma de administración a prueba de abuso 

El problema planteado en esta solicitud es cOmo obtener una forma de administracion 
termoformada mediante extrusiOn, sin la alteraciOn de la coloraciôn, a prueba de abuso, 
con una dureza de al menos de 500N" 

Para solucionar este problema tØcnico la solicitud en estudio proporciona una forma de 
administracion terrnoformada mediante extrusiOn, sin la alteraciOn de la coloraciOn, a 
prueba de abuso, con una dureza de al menos de 500N. 



4. De la solicitud de Patente 

DescripciOn (articulo 28 D. 486) 
La descripciOn cumple con el requisito de claridad o comprensiôn de acuerdo at art. 28 de 
la DecisiOn 486. 
Reivindicaciones (articulo 30 0 486) 
Realizadas las modificaciones par el solicitante al capitulo reivindicatorio, se encuentra 
que es clara y conciso y estÆ to suficientemente sustentado por la descripciÆn, cumpliendo 
con el requisito de claridad, concisiOn y sustento en la descripciOn de acuerdo at art. 30 
de la Decision 486. 

5. Unidad de invención (articulo 25 D 486) 

La solicitud presentada cumple con el requisito de unidad de invenciOn. 

6. No es una invención (articulo 15 D 486 literal a) -f)) 

El capitulo reivindicatorio presentado por el solicitante corresponde a una invenciOn. 

7. Excepción a la patentabilidad (articulo 20 0486 literal a) -d)) 

El capitulo reivindicatorio presentado por el solicitante, es patentable. 

8. Reivindicaciones relativas a un uso o a un segundo uso (articulos 14 y21 0486) 

El capitulo reivindicatorio presentado par el solicitante, es patentable. 

9. AnÆlisis de la(s) Oposición(es): (articulo 43 D. 486): 

No se presentaron oposiciones durante S estudio de patentabilidad de la solicitud 
presentada 

10.Determinaci6n del Estado de la TØcnica 

La fecha que se ha tenido en cuenta para determinar S Estado de la Tecnica es: 

Fecha de presentaciOn de la solicitud prioritaria: 06 de Agosto de 2003 

Considerando que la fecha de presentaciôn de la primera solicitud de patente de la cual 
se reivindica prioridad es: 06/08/2003. no se encontraron documentos que divulguen los 
compuestos de la solicitud presentada 

11.AnÆlisis de patentabilidad (articulo 14 D486) 

Novedad (articulo 16 D486) 

Una forma de administraciOn termoconformada mediante extrusion, a prueba de abuso, al 
menos un polimero sintØtica seleccionado del grupo que consiste de Oxido de polietileno, 
óxido de polimetileno, ôxido de polipropileno, copolimeros y mezclas de los mismos, con 
un peso molecular de al menos 0.5 milton en una cantidad dentro del rango desde 20 



MEM 
Nivel inventivo (articulolS D486) 

Nose encontrO dentro del estado de la tØcnica, tal como lo estipulado en el numeral 10, 
documento alguno que afecte el nivel inventivo. 

La forma de administraciOn termoconformada, tiene nivel inventivo porque al incluir dentro 
de las composiciones mªs cercanas del estado de la tØcnica, polimeros sintØticos (Oxido 
de polietileno Oxido de polimetileno, Oxida de polipropileno, copolimeros y mezclas de los 
mismos), en una cantidad dentro del rango desde 20 hasta 99.9% en relaciOn con el peso 
total, y una dureza mayor a SOON: se logran formas de dosificaciOn cuya pulverizacian no 
se puede realizar por mØtodos convencionales, de tal forma que dificulta, o previene el 
abuso posterior. Tal soluciOn no es obvia, para el Experto en la Materia del estado de la 
tØcnica, ni se deriva fÆciimente del Estado de la TØcnica, demostrando que posee nivel 
inventivo de acuerdo con el articulo 18 de la Decision 486. 

6. Conclusion: 

En consecuencia y por todo lo expuesto anteriormente, se recomienda Conceder la 
reivindicaciones: 1 a 33 (folios: 242 a 246). 

Bogota, D.C., 

EXAMINADOR TECNICO CONCEPTO TECNICO No. 04365 
COdigo No. 202070 


