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HELENA	CAMARGO WILLIAMSON,	mayor	de	edad	y	vecina	de	Bogotá	D.C.,	identificada	
como	aparece	al	pie	de	mi	firma,	en	mi	condición	de	apoderada	de	la	empresa	OREXO	
AB, respetuosamente	me	dirijo	a	usted	con	el	 fin	de	dar	respuesta	al	examen	de	fondo	
dentro	del	término	legal.

1. DE	LA	SOLICITUD	DE	PATENTE	

1.1. Reivindicaciones

En	 respuesta	 a	 la	 objeción	 a	 la	 reivindicación	 1	 aclaramos	 que	 esta es	 concisa,	 se	
encuentra completamente	 definido	 el	 grupo	 de	 disgregantes y	 el	 estar	 definido	 como	
grupo	 implica	que	 con	 cualquiera	de	 los	 compuestos	definidos, el	 efecto	 logrado	 es	 el	
mismo. Por	lo	tanto,	la	objeción	se	entiende	por	superada.

Adicionalmente,	 se	 ha	 modificado	 el	 capítulo	 reivindicatorio	 como	 se	 explica	 a	
continuación:

(i) Se	ha	 incluido	 la relación	de	dosis	para	buprenorfina:naloxona	(calculada	como	
las	bases libres)	de	"aproximadamente	4:1"	(soportado	en	la página	20,	líneas	
2	 y	 7, página	 16,	 líneas	 23	 y	 24	 de	 la	 solicitud	 PCT),	 o	 "4:1	 (±	 10%)	
”(soportado	 en	 la página	23,	 líneas	24	 a	30, página	19,	 líneas	24	 a	30 de	 la	
solicitud	PCT);	y
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(ii) Se	ha	sustituido	la	frase	"aditivo	asociativo"	por	"las	micropartículas	[separadas]	
de	buprenorfina	y	partículas	de	ácido	cítrico	están	en	contacto	[íntimo]	entre	sí"	
(soportado	en	la	página	10,	línea	23	a	página	11,	línea	3).

Teniendo	en	cuenta	que las	modificaciones	realizadas	a	las	reivindicaciones	superan	las	
objeciones	del	examinador	y	cumplen con	los	parámetros	establecidos	en	el	artículo	34	
de	 la	 Decisión 486 de	 la	 Comunidad	Andina, solicito	 amablemente	 a	 ese	Despacho	 se	
acepten	 lasas	enmiendas	efectuadas,	 toda	vez	que	superan	 las	objeciones efectuadas	y	
no	amplían	el	alcance	de	la	divulgación	original.

2. DETERMINACIÓN	DEL	ESTADO	DE	LA	TECNICA

El	 examinador	 consideró	que	 las reivindicaciones 1 a	10 de	 la	 solicitud	de	patente	de	
invención	 no	 cumplen con	 el	 requisito	 de	 nivel	 inventivo,	 debido	 a	 las	 siguientes	
divulgaciones:

Ítem Documento Título
Fecha	de	

Publicación

Reivindicaciones	
afectadas

Requisito	que	
se	afecta

D1
Suboxone	
Tablets
8mg/2mg

“Summary	of	product	
characteristics”

26/Septiembre/2006 1	a	10 Nivel	Inventivo

D2
WO20080684

71

““New	non-abusable	
pharmaceutical	
composition	

comprising	opioids”

12/Junio/2008 1	a	10 Nivel	Inventivo

Después	de	realizar	un	análisis	de	cada	una	de	las	características	de	la	 reivindicación	1	
de	la	presente	invención	frente	a	las	de	los	documentos	D1	y	D2,	el	examinador	concluyó	
que	dichos	documentos	afectan	el	nivel	inventivo	de	la	reivindicación	1.

2.1. Argumentos	a	favor	de	la	patentabilidad	de	la	invención.

2.1.1. Invención	reivindicada	y	Estado	de	la	técnica	anterior	

Como	se	indica	en	la	acción	oficial,	 la	reivindicación	principal	pendiente	de	la	presente	
solicitud	define	una	composición	farmacéutica	que	comprende:

(a)	 micropartículas	 de	 buprenorfina	 (en	 una	 cantidad	 específica	 en	 la	 forma	 de	
dosificación	(comprimido));
(b)	donde	las	micropartículas	de	buprenorfina	están	en	mezcla	asociativa	con	partículas	
de	ácido	cítrico	separadas;
(c)	naloxona (en	una	cantidad	específica	en	la	forma	de	dosificación);	y
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(d)	 un	 desintegrante	 seleccionado	 del	 grupo	 reducido:	 croscarmelosa	 sódica,	 almidón	
glicolato	sódico	y	PVP	reticulado.

El	Examinador	comienza	su	análisis	con	el	resumen	de	las	características	del	producto	
para	comprimidos	de	Suboxone®,	(D1),	e	indica	que	este	documento	describe	todas	las	
características	que	definen	la	invención	reivindicada,	excepto	la	característica	(d).

El	 Examinador	 luego	 combina	 este	 documento	 con	 el	 documento	 WO	 2008/068471
(D2),	 que	 describe	 un	 comprimido	 de	 disolución	 rápida	 que	 comprende	 opioides,	
afirmando	 que	 este	 documento	 cita	 la	 característica	 ausente	 en	 D1 (es	 decir,	 la	
característica	(d)).

Como	 se	 explica	 con	 más	 detalle	 a	 continuación,	 no	 estamos	 de	 acuerdo	 con	 la	
afirmación	 del	 Examinador	 donde	manifiesta	 que los	 comprimidos	 a	 los	 que	 se	 hace	
referencia	en	el	documento	D1 comprenden	todas	las	características	(a)	a	(c).	D1 es	la	
información del	 producto	 emitida	 por,	 el	 entonces	 fabricante	 de	 tabletas	 Suboxone®,	
Reckitt	 Benckiser.	 Sobre	 el	 particular,	 se	 aclara	 que	 Suboxone®	 es	 una	 tableta	
combinada	que	comprende	buprenorfina	y	naloxona.

D1 se	emitió	tras	la	aprobación	de	Suboxone®	por	la	Agencia	Europea	del	Medicamento	
(EMEA)	 y	 contiene	 poca	 o	 ninguna	 información	 sobre	 la	 estructura	 de	 esos	
comprimidos.	 A	 la	 inversa,	 el	 documento	 adjunto	 "Scientific	 Discussion	 Paper	 on	
Suboxone®”, que	 fue	 publicado	 por	 la	 EMEA	 en	 2006	 (en	 adelante"	 D3"),	 contiene	
considerablemente	más	antecedentes	e	información	sobre	cómo	se	fabrica	el	producto.

2.1.2. Antecedentes de la invención

Como	 se	 indica	 en	 el	 documento	 D3,	 en	 la	 página	 1	 (segundo	 párrafo	 completo),	 la	
buprenorfina	es	un	analgésico	opioide	que	 se	 conoce	por	su	empleo	en	el	 tratamiento	
del	dolor	desde	hace	muchos	años,	pero	también	se	aprobó	más	recientemente	para	el	
tratamiento	de	la	dependencia	de	los	opioides.

Como	se	confirma	en	 la	página	14,	 línea	31,	a	 la	página	15,	 línea	3	de	 la	 solicitud	PCT	
correspondiente	 a	 la	 presente	 solicitud	 colombiana,	 la	 buprenorfina	 es	 un	 agonista	
parcial	al	receptor	µ-opioide.	Debido	a	que	sus	efectos	agonistas	opioides	son	menores	
que	 los	 efectos	máximos	 de	 otros	 agonistas	 opioides,	 se	 produce	 un	 grado	menor	 de	
dependencia	 física	 que	 con	 otros	 agonistas	 opioides,	 como	 la	 heroína,	 la	morfina	 o	 la	
metadona.	Por	lo	tanto,	es	particularmente	útil	en	la	terapia	de	sustitución	de	opioides.

Un	 problema	 perenne	 de	 los	 analgésicos	 opioides	 es	 la	 generación	 (a	 menudo	 sin	
intención)	 de	 dependencia	 física	 y,	 después	 de	 esto,	 el	 abuso	 por	 parte	 de	 personas	
dependientes	 de	 opioides.	 La	 OMS	 ha	 estimado	 que	 hay	 al	 menos	 15	 millones	 de	
personas	adictas	a	los	opioides	en	todo	el	mundo.

Como	se	indica	en	la	solicitud (página	2,	líneas	25	a	30,	solicitud	PCT página	2,	líneas	20	
a	 24),	 se	 usan	 antagonistas	 opioides	 para	 revertir	 los	 efectos	 farmacológicos	 de	 los	
opioides.	Los	antagonistas	opioides	selectivos,	como	la	naloxona,	se	usan	para	tratar	una	
sobredosis	de	narcóticos	o	para	diagnosticar	la	sospecha	de	adicción	a	los	opioides.
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Lo	anterior	se	confirma	en	el	último	párrafo	de	la introducción	de	D3.	La	naloxona	tiene	
una	biodisponibilidad	 transmucosa	deficiente,	por	 lo	 tanto,	 si	Suboxone®	se	 toma	por	
vía	sublingual	según	 las	 indicaciones,	 la	pequeña	cantidad	de	naloxona	que	se	absorbe	
no interfiere	con	los	efectos	deseados	de	la	buprenorfina.

Sin	 embargo,	 si	 un	 adicto	 disuelve	 y	 se	 inyecta	 Suboxona®,	 el	 aumento	 de	 la	
disponibilidad	de	naloxona	a	través	de	la	vía	parenteral	trata	de	antagonizar	los	efectos	
de	 la	 buprenorfina,	 al	 mismo	 tiempo	 que	 precipita	 los	 síntomas	 desagradables	 de	
abstinencia	de	opioides	en	un	individuo	físicamente	dependiente	de	los	opioides.	Como	
también	se	 indica	en	el	párrafo	de	referencia	anterior	de	D3,	 la	adición	de	naloxona	a	
una	 formulación	 sublingual,	 que	 contiene	 buprenorfina,	 está	 destinada	 a	 hacer	 que	 el	
producto	sea	menos	abusivo,	al	disuadir	la	inyección	intravenosa.

Ahora	bien,	la	solicitud	(página	3,	líneas	19	a	21,	PCT	página	3,	líneas	8	a	18),	cómo	se ha	
informado	con	frecuencia, sobre	el	desvío	y	el uso	ilícito	de	Suboxone®,	especialmente	
en	 poblaciones	 ocultas,	 como	 los	 drogadictos	 en	 prisión	 y	 activos.	 Por	 ejemplo,	 un	
estudio	 publicado	 en	 2009	 mostró	 que	 el	 100%	 de	 las	 personas	 que	 ingresaron	 al	
tratamiento	de	la	adicción	a	los	opioides	con	conocimiento	de	las	tabletas	de	Suboxone®	
lo	 habían	 desviado	 (Monte	 et	 al,	 Journal	 of	 Addictive	 Diseases,	 28,	 226	 (2009);	 se	
adjunta	como	D4).

De	 hecho,	 se	 estima	 que	 aproximadamente	 la	 mitad	 de	 las	 personas	 que	 toman	
Suboxone®	 lo	obtienen	por	desviación.	Por	ejemplo,	 existen	estudios	que	 revelan	que	
aproximadamente	 la	 mitad	 del	 uso	 de	 comprimidos	 de	 Suboxone®,	 en	 un	 plan	 de	
atención	administrada,	parece	estar	asociado	con	el	uso	de	opioides	sin	receta	(Kaur	et	
al,	Journal	of	Managed	Care	Pharmacy	14,	186	(2008); se	adjunta	como	D5).	Por	lo	tanto,	
hay	un	gran	mercado	para	la	buprenorfina	desviada.
					
Se	entiende	que	 la	mayoría	de	 los	abusos	 relacionados	 con	 la	buprenorfina	provienen	
del	Suboxone®	desviado	en	lugar	de	la	droga	prescrita,	y	esto	es	un	problema	grave.	Las	
tendencias	en	el	abuso	reportado	de	buprenorfina	en	los	EEUU	muestran	que	el	92,2%
estaba	involucrado	con	Suboxone®	(ver	Smith	et	al,	Journal	of	Addictive	Diseases,	26,	107	
(2007);	adjunto	como	D6).

Adicionalmente,	 se	 predice	 que	 las	 tasas	 de	 abuso	 y	 desviación	 de	 Suboxone®	
aumentarán	con	el	uso	incrementado	de	la	droga	(ver,	por	ejemplo,	Stimmel,	Journal	of	
Addictive	Diseases,	26,	1	(2007);	adjunto	como	D7).

2.1.3. Ventajas de la presente invención

(1)	Resultados	sorprendentes- Biodisponibilidad	mejorada	de	la	Buprenorfina

Como	se	indica	en	la	solicitud	PCT	(p.ej.	página	20,	líneas	6	a	15)	las	composiciones	de	la	
invención	 dan	 lugar	 sorprendentemente	 a	 una	 biodisponibilidad	 significativamente	
mejorada	 de	 la	 buprenorfina	 en	 comparación	 con	 las	 formulaciones	 disponibles	
comercialmente	del	estado	de	la	técnica.

Esto	se	demuestra	en	el	ensayo	clínico	descrito	en	el	Ejemplo	2	de	la	presente	solicitud,	
que	 es	una	 comparación	directa	 entre una	 composición	de	 la	 invención,	 formulada	de	
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acuerdo	 con	 las	 reivindicaciones,	 y	 comprimidos	 de	 Suboxone®.	 Se	 encontró	 que	 la	
formulación	reivindicada	 logra	una	biodisponibilidad	para	 la	buprenorfina	que	es	1.66	
veces	mayor	que	la	obtenida	con	Suboxone®.

Para	 ubicar	 este	 resultado	 en	 un	 contexto	 apropiado,	 debe	 tenerse	 en	 cuenta	 que	 la	
biodisponibilidad	reportada	de	la	buprenorfina,	en	una	solución	de	etanol	administrada	
por	vía	sublingual,	es	solo	aproximadamente	1.5	veces	mayor	que	para	los	comprimidos
de	Suboxone®	(ver	Compton	et	al,	Drug	and	Alcohol	Dependence,	82,	25	(2006);	adjunto	
como	D8).

Por	 lo	 tanto,	 la	 biodisponibilidad	 relativa	 indicada	 en	 la	 presente	 solicitud	 para	 un	
comprimido	sublingual	sólido	de	la	invención,	fue	incluso	mayor	que	la	reportada	para	
una	 solución,	 donde	 las	 condiciones	 se	 optimizan	 teóricamente	 para	 una	 rápida	
absorción	sobre	la	mucosa	sublingual.

(2)	Beneficios	clínicos	– Menos	desviación	que	en	el	estado	de	la	técnica

Además	de	ser	un	resultado	sorprendente	en	sí	mismo,	esta	biodisponibilidad	mejorada	
da	 lugar	 a	 un	 verdadero	 beneficio	 clínico	 y	 social	 al	 proporcionar	 una	 solución	 al	
problema	de	la	desviación,	como	se	mencionó	anteriormente.

En	particular,	permite	la	provisión	de	un	comprimido,	comercializado	y	aprobado	por	la	
FDA	en	 los	EEUU,	que	contiene	una	dosis	de	buprenorfina	que	es	aproximadamente	el	
75%	 de	 la	 de	 la	 formulación	 de	 la	 técnica	 anterior	 (Zubsolv®;	 http://orexo.com/en	 /	
productos	 /	 zubsolv	 /).	 Esto	 representa	 una	 mejora	 significativa,	 dado	 que	 reduce	 la	
cantidad	de	opioide	adictivo	que	está	presente	en	la	formulación.

Esta	cantidad	más	baja	no	solo	reduce	 la	cantidad	de	opioides	peligrosos	que	están	en	
circulación,	 sino	 que	 también	 reduce	 inevitablemente	 la	 cantidad	 que	 un	 individuo	
adicto	a	los	opioides	puede	colocar	en	una	sola	formulación	del	comprimido	(es	decir,	su	
valor	de	"calle").	Como	se	indicó	anteriormente	y	en	D3,	cuando	los	adictos	abusan	de	
estas	 formulaciones,	 a	 menudo	 se	 disuelven	 o	 dispersan	 para	 su	 administración	 por	
inyección.	En	tal	situación,	si	un	comprimido	comprende	el	75%	de	la	dosis	de	opioide,	
el	valor	de	"calle"	se	reduce:

(i) en	primer	lugar,	porque	el	comprimido	simplemente	no	puede	dar	el	mismo	
efecto	eufórico	que	un	comprimido	con	una	dosis	más	alta;	y

(ii) en	 segundo	 lugar, porque,	 para	 lograr	 el	 mismo	 efecto,	 se	 requieren	 más	
comprimidos,	lo	que	ciertamente	es	más	inconveniente	y	potencialmente	más	
costoso	para	el	adicto.

Los	 comprimidos	de	 la	presente	 invención	 son,	por	 lo	 tanto,	menos	 susceptibles	a	 ser	
desviados	 y	 a	 su	 abuso	 que	 las	 formulaciones	 de	 la	 técnica	 anterior,	 tales	 como	
Suboxone®.

(3)	Resultados	sorprendentes	– Biodisponibilidad	equivalente	mejorada	de	Naloxona
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El	ensayo	clínico,	descrito	en	el	Ejemplo	2	de	la	presente	solicitud,	muestra	que	en	 las	
composiciones	 de	 la	 invención	 se	 mejora	 inesperadamente	 no	 sólo	 la	 absorción	 de	
buprenorfina,	 sino	 también,	 de	manera	 proporcional,	 la	 absorción	 de	 naloxona	 (véase	
también	la	página	20,	líneas	17	a	28	de	la	solicitud	PCT,	originalmente	presentada).

Es	 sorprendente	 en	 sí	 mismo	 que	 las	 composiciones	 de	 la	 invención	 cambien	 la	
biodisponibilidad	 tanto	 de	 la	 naloxona	 como	de	 la	 buprenorfina,	 no	 solo	 de	 la	misma	
manera,	sino	también	en	el	mismo	grado,	cuando	se	toman	según	lo	previsto	(es	decir,	
vía	sublingual).	Los	dos	compuestos	tienen	diferentes	propiedades	fisicoquímicas,	como	
los	valores	de	pKa	y	las	solubilidades	acuosas,	y,	por	tanto,	este	no	es	un	resultado	que	el	
experto	pudiera	esperar.	

(4)	Beneficios	clínicos	– Mantenimiento	de	la	proporción	de dosis	4:1

El	 aumento	 correspondiente	 en	 la	 biodisponibilidad	 para	 ambos	 ingredientes	 activos	
tiene	un	beneficio	clínico,	ya	que	se	ha	encontrado	que	las	composiciones	de	la	invención	
son	 inesperadamente	 capaces	 de	 mantener	 la	 proporción	 de	 4:1	 de	
buprenorfina:naloxona	que	está	presente	en	Suboxone®.

La	 proporción	 4:1	 de	 la	 dosis	 a	 la	 que	 se	 llegó	 durante	 el	 desarrollo	 de	 Suboxone®	
representa	 la	 proporción	 óptima	 de	 buprenorfina/naloxona	 para	 evitar	 el	 abuso	
(consultar	 la	 página	 20,	 líneas	 22	 a	 28	 de	 la	 solicitud	 PCT,	 y	 Mendelson	 y	 Jones,	
dependencia	de	drogas	y	alcohol,	70,	829	(2003);	adjunto	como	D9).	

La	relación	4:	1	asegura	que:

(a) si	se	inyecta	la	formulación,	se	dispone	de	suficiente	naloxona	para	contrarrestar	
los	efectos	de	la	buprenorfina;

(b) cuando	 la	 formulación	 se	 administra	 por	 vía	 sublingual,	 según	 lo	 prescrito,	 la	
cantidad	de	naloxona	que	está	presente	no	interfiere	con	los	efectos	deseados	de	
la	 buprenorfina,	 y	 también	 evita	 eventos	 adversos,	 como	 la	 precipitación	 de	 la	
abstinencia	 de	 opioides,	 que	 puede	 dar	 lugar	 a	 elevaciones	marcadas	 en	 ritmo	
cardíaco	y	presión	arterial.

2.1.4. La	presente	invención	es	inventiva

(A)La	combinación	de	D1	y	D2	no	conduce	de	forma	obvia	a	la	presente	invención.

Si	 se	 parte	 de	 los	 comprimidos	 de	 Suboxone®	 a	 las	 que	 se	 hace	 referencia	 en	 el	
documento	D1 (o,	más	apropiadamente,	la	descripción	más	detallada	del	documento	D3,	
que	explica	qué	son	esos	comprimidos),	como	se	mencionó	anteriormente,	la	invención	
reivindicada	 proporciona	 una	 buprenorfina	 mejorada	 resistente	 al	 abuso	 y	 un	
comprimido	 sublingual	 que	 contiene	 naloxona	 que	 es	 útil	 en	 el	 tratamiento	 de,	 por	
ejemplo,	dependencia	a	los	opioides.

También	es	evidente,	a	partir	de	la	discusión	anterior	y	de	la	solicitud	presentada,	que	
este	 problema	 se	 ha	 resuelto	 en	 la	 presente	 invención	 mediante	 la	 mejora	 de	 la	
biodisponibilidad	y	una	mejor	resistencia	a	la	desviación	y/o	abuso.
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La	presente	solicitud	enseña	que	este	beneficio	se	 logra	cuando	 las	micropartículas	de	
buprenorfina	 se	 mezclan	 de	 manera	 asociativa	 con	 partículas	 de	 ácido	 cítrico,	
poniéndolas	en	contacto	entre	sí,	cuando	se	presentan	junto	con	los	otros	constituyentes	
definidos	en	la	reivindicación	principal.

El	producto	de	referencia,	como	se	describe	en	D1 y	D3,	no	comprende	tal	disposición	
espacial	de	partículas	individuales	específicas.	En	cambio,	D3 enseña	que	Suboxone®	se	
produce	a	través	de	un	proceso	que	incluye	un	paso	de	granulación	húmeda	(consultar	
la	sección	"Proceso	de	fabricación"	al	pie	de	la	página	4).

El	 fabricante	 de	 Suboxone®,	 Reckitt	 Benckiser,	 publicó	 una	 solicitud	 de	 patente	 poco	
después	de	la	publicación	de	D3 (documento	WO	2008/152347;	adjunto	como	D10).

El	D10 brinda	un	poco	más	de	detalle	que	el	D3 sobre	el	proceso	que	el	 fabricante	de	
Suboxone®	empleó	para	elaborar	sus	productos	que	contienen	buprenorfina.	Se	puede	
ver	que	el	proceso	descrito	en	 la	página	8,	 líneas	10	a	22,	de	D10,	que	es	el	empleado	
para	 fabricar	 un	 producto	 comercial	 relacionado,	 Subutex®,	 contiene	 los	 mismos	
excipientes	inertes	que	los	enumerados	en	D3 en	la	página	4.

En	lugar	de	referirse	a	"mezcla	simple,	granulación	húmeda	y	compresión"	como	en	D3,	
D10 proporciona	más	 detalles,	 lo	 que	 hace	 que	 sea	 aún	más	 claro	 que	 el	 proceso	 no	
puede	 garantizar	 que	 las	micropartículas	 de	 buprenorfina	 se	 pongan	 en	 contacto	 con	
partículas	que	comprenden	ácido	cítrico	en	la	formulación	final.

En	la	página	8	de	D10 se	indica	que	la	etapa	de	granulación	húmeda	consiste	en	disolver	
clorhidrato	de	buprenorfina	y	ácido	cítrico	en	una	solución	de	agua-etanol,	solución	que	
luego	se	usa	en	el	proceso	de	granulación	húmeda.

Exactamente	la	misma	etapa	de	co-disolución,	en	la	que	la	buprenorfina	se	co-disuelve	
con	 ácido	 cítrico,	 también	 se	 emplea	 en	 el	 proceso	 de	 granulación	 húmeda	 (como	 se	
menciona	en	D3)	mediante	la	cual	se	fabrican	los	comprimidos	de	Suboxone®.

Sostenemos	que	este	paso	de	co-disolución	da	como	resultado	que	la	buprenorfina	y	el	
ácido	 cítrico	 estén	 en	 la	misma	 partícula	 en	 la	 formulación	 final.	 Se	 deriva	 por	 tanto	
claramente que	 el proceso	 de	 D10 no	 da	 lugar	 a	 micropartículas	 discretas	 de	
buprenorfina	y	partículas	de	ácido	cítrico	en	contacto	entre	sí	en	la	formulación	final.

El	 producto	 obtenido	 en	 un	 proceso	 depende	 de	 la	 naturaleza	 de	 los	 ingredientes	
primarios	que	se	utilizan	y	del	proceso	de	fabricación	de	la	formulación.	Si	no	se	parte	
de	ingredientes	particulados,	y/o	la	naturaleza	de	esos	ingredientes	particulados	no	se	
conserva	durante	la	fabricación,	no	habrá	partículas	relevantes	en	el	producto.

En	 la	 presente	 solicitud,	 al	 experto	 se	 le	 sugiere	 que	 opere	 un	 proceso	 de	 mezcla	
asociativa	para	obtener	un	producto	en	el	que	exista	una	disposición	espacial	específica	
de	partículas	específicas	en	el	producto	en	partículas	definido,	a	saber,	micropartículas	
de	buprenorfina	en	contacto	con	partículas	de	ácido	cítrico.	Al	experto,	en	D1/D3, no	se	
le	 dice	 ni	 sugiere	 que	 haga	 esto	 y,	 por	 lo	 tanto,	 no	 llegaría de	 forma	 obvia	 a	 dicho	
producto.
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En	 consecuencia,	 las	 características	 clave	 de	 las	 reivindicaciones	 de	 la	 presente	
invención	no	se	mencionan	en	D1/D3, concluyendo	que,	su	combinación	con	D2,	donde	
únicamente	se	hace	mención	a	los	disgregantes,	no	llevaría	en	ningún	caso	a	la	invención	
reivindicada.

(B)La	presente	invención	da	lugar	a	ventajas	inesperadas

Como	 hemos	 defendido	 anteriormente,	 la	 combinación	 reivindicada	 de	 las	
características	 individuales	que	 forman	 la	presente	 invención	no	está	divulgada	por	 la	
combinación	 de	 documentos	 citados	 por	 el	 Examinador,	 y	 precisamente	 es	 esta	
combinación	de	características	las	que	juntas	dan	lugar	a	la	biodisponibilidad	mejorada	
discutida	anteriormente.

Cuando	 el	 solicitante	 llevó	 a	 cabo	 la	 presente	 invención,	 no	 había	 disponible	 ninguna	
información	sobre	el	alcance	de	 la	biodisponibilidad	mejorada.	Después	de	todo,	como	
se	 mencionó	 anteriormente,	 el	 producto	 de	 referencia,	 Suboxone®,	 también	 incluía	
tanto	buprenorfina	como	ácido	cítrico.

La	 farmacocinética	de	 la	 absorción	de	 fármacos	 es	un	 campo	 complejo	de	 estudio.	De	
hecho,	 se	 han	 escrito	 libros	 de	 texto	 completos	 sobre	 el tema,	 pero,	 en	 esencia,	 la	
"biodisponibilidad"	de	una	sustancia	farmacológica	depende	de	múltiples	factores,	que	a	
menudo	compiten	entre	sí.

Un	 fármaco	sólo	puede	ser	absorbido	a	 través	de	 la	 superficie	de	 la	mucosa	si	está	en	
solución	y,	en	ese	caso,	 influir	en	 la	velocidad	de	disolución	puede	tener	un	efecto.	Sin	
embargo,	la	permeabilidad	de	una	sustancia	farmacológica	a	través	de	una	superficie	de	
la	mucosa	(en	el	presente	caso,	 la	mucosa	sublingual)	es	 igualmente	 importante,	 si	no	
más.

La	 permeabilidad	 de	 una	 sustancia	 farmacológica	 puede	 verse	 afectada	 por	múltiples	
factores,	incluida	la	naturaleza	de	la	propia	molécula	del	fármaco	(hidrofilicidad	frente	a	
lipofilicidad,	 tamaño	 de	 la	 molécula,	 etc.),	 el	 grado	 de	 ionización,	 la	 presencia	 de	
potenciadores	 de	 la	 permeación,	 el	 entorno	 local	 en	 el	 sitio	 de	 absorción	 (p.	 ej.,	 pH,	
cantidad	de	líquido,	 la	presencia	de	otros	materiales	químicos	o	enzimas),	 la	unión	del	
fármaco	a	los	excipientes	o	tejidos	de	la	formulación,	el	flujo	sanguíneo	local	y	otros.

En	el	caso	de	formulaciones	sublinguales,	como	la	de	la	presente	invención,	la	situación	
es	 aún	más	 complicada.	 Una	 vez	 que	 un	medicamento	 se	 disuelve	 (y,	 por	 lo	 tanto,	 se	
presenta	 en	 la	 superficie	 de	 la	 mucosa	 sublingual	 en	 una	 forma	 adecuada	 para	 la	
absorción),	 puede	 tomar	 dos	 caminos.	 Se	 puede	 absorber	 localmente	 a	 través	 de	 la	
mucosa	 o	 se	 puede	 lavar	 con	 saliva	 y	 tragar.	 Estos	 son	 los	 dos	 procesos	 cinéticos	
competitivos	esenciales	que	ocurren	inevitablemente,	y	el	equilibrio	entre	las	tasas	a	las	
que	 ocurren	 estos	 procesos	 tiene	 un	 efecto	 directo	 (en	 última	 instancia)	 sobre	 la	
biodisponibilidad.

Si	 una	 sustancia	 farmacológica	 no	 se	 absorbe	 fácilmente	 a	 través	 de	 la	 mucosa	
sublingual,	 la	deglución	puede	conducir	a	una	 reducción	de	 la	biodisponibilidad.	En el	
caso	 de	 un	 medicamento	 como	 la	 buprenorfina,	 que	 tiene	 una	 biodisponibilidad	
deficiente	 cuando	se	administra	por	vía	gastrointestinal,	 ya	que	 sufre	un	metabolismo	
significativo	de	primer	paso	en	el	tracto	gastrointestinal	y	en	el	hígado	(ver,	por	ejemplo,	
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Cassidy	 et	 al,	 Journal	 of	 Controlled	 Release,	 25,	 21	 (1993),	 primer	 párrafo	 de	
"Introducción";	 copia	 adjunta	 como	 D11),	 conducirá	 a	 una	 reducción	 de	 la	
biodisponibilidad.

Algo	 que	 ilustra	 de	 manera	 muy	 efectiva	 el	 punto	 sobre	 los	 posibles	 procesos	
competitivos	en	el	presente	 caso,	 es	el	hallazgo,	mencionado	anteriormente,	de	que	 la	
biodisponibilidad	 relativa	 para	 la	 invención	 reivindicada,	 un	 comprimido	 sublingual	
sólido,	en	el	cual	la	disolución	debe	tener	lugar	después	de	la	administración	sublingual,	
en	realidad	fue	más	alta	que	el	reportado	para	una	solución	(ver	D8).	

(C)	La	combinación	de	las	características	reivindicadas	es	contraintuitiva

Repetimos	que	 las	diferencias	entre	 la	 invención	reivindicada	y	el	estado	de	 la	 técnica	
citado	y	el	documento	D1/D3 son	que	este	último	no	revela:

(a) micropartículas	de	buprenorfina
(b) que	las	micropartículas	se	mezclan	asociativamente	(en	contacto)	con	partículas	

que	comprenden	ácido	cítrico;
(c) Cualquiera	de	los	disgregantes	reclamados.

No	hay	nada	en	los	documentos	de	la	técnica	anterior	citados	por	el	examinador,	solos	o	
en	 combinación,	 que	 sugieran	 la	 provisión	 de	 la	 combinación	 de	 características	
reivindicada,	que	dé	lugar	a	las	ventajas	inesperadas	mencionadas	anteriormente.

También	afirmamos	que	la	combinación	de	características	reivindicada	no	se	sugiere	en	
la	técnica	anterior	(citada	por	el	examinador	o	de	otra	manera)	porque,	en	todo	caso,	se	
esperaría	una	combinación	con	una	biodisponibilidad	inferior.

Como	 se	 mencionó	 anteriormente,	 las	 limitaciones	 a	 la	 permeabilidad	 de	 la	 mucosa	
sublingual	 significarán	 que	 la	 presentación	 rápida	 de	 buprenorfina	 en	 estado	 disuelto	
debajo	de	la	lengua	aumentará	la	probabilidad	de	que	se	ingiera	y	se	"inactive",	en	lugar	
de	que	se	absorba.

Además,	como	se	discutió	en,	por	ejemplo,	página	29	líneas	19	a	30	a	página	30	líneas	1	
a	6	(página	24,	 líneas	12	a	26	de	la	solicitud	PCT	tal	como	se	presentó),	se sabe	que	la	
buprenorfina	 es	más	 soluble	 a	pH	más	bajos.	 Por	 lo	 tanto,	 el	 experto	 esperaría	que	 la	
reducción	del	pH	con	la	inclusión	de,	por	ejemplo,	un	ácido	débil,	como	el	ácido	cítrico,	
resultara	 en	 una	 mayor	 disolución	 del	 fármaco	 debajo	 de	 la	 lengua,	 lo	 que	 podría
exacerbar	 el	 problema	 mencionado	 anteriormente.	 Ciertamente,	 en	 ningún	 caso	 se	
esperaría	que	la	absorción	mejorara.

Más	importante	aún,	con	referencia	a	la	discusión	anterior	sobre	los	factores	que	afectan	
la	 biodisponibilidad,	 la	 disminución	 del	 pH	 tendrá	 el	 efecto	 opuesto	 sobre	 la	
permeabilidad	de	la	buprenorfina	(es	decir,	el	grado	de	absorción).	Como	se	discutió	en	
el	párrafo	mencionado	anteriormente	de	la	presente	solicitud,	disminuir	el	pH	sirve	para	
poner	a	 la	buprenorfina	más	en	 su	estado	 ionizado,	que	es	una	 forma	en	 la	que	no	es	
permeable.	 Claramente,	 si	 hay	 más	 buprenorfina	 en	 una	 forma	 en	 la	 que	 no	 será	
absorbida	 durante	 el	 corto	 tiempo	 en	 que	 se	 encuentra	 en	 el	 espacio	 sublingual,	 se	
tragará	más,	lo	que	dará	como	resultado	una	absorción	aún	menor.



10

Por	lo	tanto,	no	hay	razón	para	combinar	las	enseñanzas	del	estado	de	la	técnica	acerca	
del	uso	de	agentes	 reductores	del	pH,	 como	el	 ácido	 cítrico,	 tal	 y	 como	se	describe	en	
relación	con	el	 comprimido	de	buprenorfina	 sublingual	Suboxone®	(como	se	describe	
en	 D1 y	 /	 o	 D3),	 con	 las	 enseñanzas	 relacionadas	 con	 un	 comprimido	 de	 rápida	
desintegración	(como	se	describe,	por	ejemplo,	en	D2).

Por	 todos	 estos	 motivos,	 afirmamos	 que,	 en	 la	 fecha	 de	 prioridad	 de	 la	 presente	
solicitud,	 el	 experto	 en	 la	 materia	 esperaría	 que	 dicha	 combinación	 produjera	 una	
disminución	 de	 la	 biodisponibilidad	 de	 la	 buprenorfina	 debido	 al	 aumento de	 la	
deglución.	 Ciertamente,	 no	 hay	 una	 expectativa	 razonable	 de	 que	 tal	 combinación	
incremente	exitosamente la	biodisponibilidad,	 como	se	observó	 inesperadamente	para	
la	invención	reivindicada.	

(D)	Posible	explicación	para	los	resultados	inesperados	de	la	presente	invención.	

Con	referencia	a	lo	anterior,	afirmamos	que	es	la	disposición	de	las	partículas	de	ácido	
cítrico	y	las	partículas	de	buprenorfina	entre	sí,	en	combinación	con	otros	ingredientes	
esenciales	 de	 la	 invención	 reivindicada,	 lo	 que	 contribuye	 al	 aumento	 de	 la	
biodisponibilidad.	La	mera	presencia	de	ácido	cítrico	en	una	tableta	de	buprenorfina	no	
explica	nada	(de	 lo	contrario	no	habría	una	mejora	en	 la	biodisponibilidad	respecto	al	
Suboxone®,	que	también	contiene	buprenorfina	y	ácido	cítrico).

La	 prueba	 descrita	 en	 el	 Ejemplo	 5	 de	 la	 presente	 solicitud	 fue	 diseñada	 por	 el	
solicitante	después	de	haber	realizado	y	probado	clínicamente	la	invención	reivindicada	
en	 seres	 humanos	 (ver	 Ejemplo	 2).	 El	 solicitante	 hizo	 esto	 porque	 no	 tenía	 una	
explicación	 para	 la	 mejora	 de	 la	 biodisponibilidad	 que	 vio	 en	 su	 primer	 estudio	
farmacocinético.

En	primer	lugar,	se	realizó	un	experimento	in	vivo	en	el	que	se	colocó	una	sonda	de	pH	
debajo	de	 la	 lengua.	Este	experimento,	que	se	describe	en	el	Ejemplo	4	de	 la	presente	
solicitud,	 controló	 el	 pH	 debajo	 de	 la	 lengua	 durante	 el	 corto	 período	 de	 tiempo	 de	
residencia	en	el	que	el	comprimido	estuvo	en	el	espacio	sublingual.

Se	 observó	 un	 perfil	 de	 pH	 distintivo	 para	 comprimidos	 de	 la	 invención	 reivindicada.	
Después	 de	 la	 administración,	 el	 pH	 sublingual	 primero	 bajó	 muy	 rápidamente	 a	 un	
cierto	valor	y	luego	se	recuperó	rápidamente	a	valores	neutros	por	la	capacidad	natural	
de	amortiguación	de	la	saliva	(consultar	la	Figura	4	de	la	presente	solicitud).

Tras	esta	observación,	la	prueba	in	vitro	del	Ejemplo	5	se	diseñó	principalmente	en	un	
intento	de	imitar	el	entorno	sublingual	en	el	laboratorio.	Los	detalles	del	experimento	se	
describen	en	el	Ejemplo	5,	pero	se	gotea	esencialmente	tampón	fosfato	con	un	pH	de	6.8	
(imitando	 la	 saliva)	en	una	 tableta	 colocada	en	un	 filtro	 sinterizado	 en	un	embudo	de	
vidrio.	 Los	 cambios	 en	 el	 pH	 a	 la	 salida	 del	 embudo	 se	 midieron	 con	 el	 tiempo.	 La	
disolución	de	buprenorfina	también	se	analizó	durante	el	mismo	período	de	tiempo.

Al	 realizar	 esta	 prueba	 in	 vitro	 en	 comprimidos	 de	 la	 invención	 reivindicada,	 el	
solicitante	 observó	 el	 mismo	 perfil	 de	 pH	 distintivo	 para	 los	 comprimidos	 de	 la	
invención	 reivindicada	 (ver	 Figuras	 5	 y	 8	 de	 la	 presente	 solicitud)	 que	 se	 había	
observado	 in	 vivo.	 Esto	 se	 puede	 ver	 comparando	 las	 curvas	 caracterizadas	 por	
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cuadrados	blancos	y	cruces	(resultados	in	vitro)	con	la	línea	discontinua	(resultados	in	
vivo)	en	la	Figura	5.

Más	 importante	aún,	este	perfil	de	pH	fue	completamente	diferente	al	observado	en	 la	
misma	prueba	para	comprimidos	Suboxone®	(triángulos	blancos	en	la	Figura	5).

Con	referencia	a,	por	ejemplo,	página	29	líneas	19	a	30	a	página	30	líneas	1	a	6	(página	
24,	líneas	12	a	26	de	la	solicitud	PCT	tal	como	se	presentó),	tal	como	se	presentó,	y	sin	
estar	limitado	por	la	teoría,	se	cree	que	este	perfil	de	pH	dinámico	podría	proporcionar	
una	 explicación	 de	 la	 mejora	 inesperada	 de	 la	 biodisponibilidad	 que	 se	 observó	
clínicamente	en	el	Ejemplo	2.
En	 la	 farmacocinética,	el	 flujo	a	 través	de	 la	superficie	de	 la	mucosa	está	determinado,	
entre	otras	cosas,	por:

(a) la	concentración	de	fármaco	disuelto;	y
(b) La	permeabilidad	de	ese	medicamento	en	esa	superficie

Se	sabe	que	la	buprenorfina	es	más	soluble	a	pH	más	bajos	y,	por	lo	tanto,	la	caída	inicial	
del pH	da	como	resultado	una	mejor	disolución	del	fármaco,	 lo	que	da	como	resultado	
una	alta	concentración	de	fármaco	disuelto.

Sin	 embargo,	 este	 pH	 bajo	 también	 sirve	 para	 poner	 más	 buprenorfina en	 su	 estado	
ionizado,	 que	 es	 una	 forma	 en	 la	 que	 no	 es	 permeable.	 Es	 el	 rápido	 retorno	 del	 pH	 a	
valores	casi	neutros	lo	que	pondrá	estas	altas	concentraciones	de	fármaco	en	la	mucosa	
sublingual	en	la	forma	no	ionizada	y	permeable.

Se	cree	que	es	esta	secuencia	de	eventos,	que	tiene	lugar	dentro	de	un	corto	período	de	
tiempo	 (es	 decir,	 antes	 de	 que	 ocurra	 una	 ingestión	 significativa),	 lo	 que	 da	 como	
resultado	una	biodisponibilidad	mejorada	para	la	invención	reivindicada.

El	 perfil	 de	 pH	 para	 Suboxone®	 es bastante	 diferente	 durante	 el	 mismo	 período	 de	
tiempo.	Aquí,	una	menor	caída	en	el	pH	resulta	en	una	menor	disolución	(y	por	lo	tanto	
una	concentración	más	baja)	de	buprenorfina	debajo	de	la	lengua.	Igualmente,	no	hay	un	
cambio	posterior	en	el	pH	que	haga retroceder	el	equilibrio	para	favorecer	la	forma	no	
ionizada,	en	la	que	la	buprenorfina	puede	pasar	a	través	de	la	membrana	mucosa.

Aunque	 hay	 cierta	 absorción	 de	 buprenorfina	 a	 través	 de	 la	 mucosa	 sublingual	 de	
Suboxone®,	 se	 cree	 que	 su	 propio	 perfil	 de pH	 distintivo	 es	 lo	 que	 conduce	 a	 la	
biodisponibilidad	inferior	observada	en	comparación	con	la	invención.

El	solicitante	cree,	basándose	en	los	resultados	descritos	en	la	presente	solicitud,	que	es	
la	 presentación	 de	 la	 buprenorfina	 y	 el	 ácido	 cítrico	 en	 la	 misma	 partícula	 en	 la	
formulación	 del	 comprimido	 final,	 resultante	 del	 proceso	 de	 granulación	 húmeda	
descrito	en	D3 y	D10,	 lo	que	da	lugar	al	perfil	de	absorción	inferior	en	Suboxone®,	en	
comparación	con	la	invención	reivindicada.

En	 conclusión,	 la	Reivindicación	1,	 y	 todas	 las	 reivindicaciones	que	dependen	de	 ésta,	
son	claramente	novedosas	e	inventivas	a	la	luz	del	estado	de	la	técnica	citado.
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En	vista	de	los	argumentos	anteriormente	expuestos,	se	concluye	que	la	materia	objeto	
de	la	presente	solicitud	cumple	con	los	requisitos	de	patentabilidad,	en	especial	el	
de	nivel	inventivo.

De	otra	parte,	sea	entonces	oportuno	indicar	que	el	Tribunal	de	Apelaciones	del	Circuito	
Federal	 de	 los	 Estados	 Unidos	 ha	 confirmado	 recientemente	 la	 patentabilidad	 de	 las	
reivindicaciones	presentadas	en	aquel	país,	que	tienen	esencialmente	el	mismo	alcance	
que	las	reivindicaciones	de	la	presente	solicitud	en	Colombia.

3. Después	 de	 haber	 dado	 respuesta	 a	 las	 objeciones	 presentadas	 por	 la
Superintendencia	de	Industria	y	Comercio solicito	de	manera	respetuosa	se	otorgue	el	
privilegio	de	patente	de	invención	en	este	caso, teniendo	en	cuenta	que	esta	cumple	con	
los	requisitos	de	patentabilidad	establecidos	en	la	Decisión	486.

Del	Señor	Director,

POSSE	HERRERA	RUIZ

HELENA	CAMARGO	WILLIAMSON	
C.C	35.455.268	de	Bogotá
T.P.	76.985

Anexos: Formulario	Modificaciones
Reivindicaciones	en	control	de	cambios
Reivindicaciones	en	limpio
D3 - Scientific	Discussion	Paper	on	Suboxone®,	EMEA	(2006)
D4 - Monte	et	al,	Journal	of	Addictive	Diseases,	28,	226	(2009)
D5 - Kaur	et	al,	Journal	of	Managed	Care	Pharmacy 14, 186	(2008)
D6 - Smith	et	al,	Journal	of	Addictive	Diseases,	26, 107	(2007)
D7 - Stimmel,	Journal	of	Addictive	Diseases,	26,	1	(2007)
D8 - Compton	et	al,	Drug	and	Alcohol	Dependence,	82,	25	(2006)
D9 - Mendelson	and	Jones,	Drug	and	Alcohol	Dependence,	70,	829	(2003)
D10 - WO	2008/152347
D11 - Cassidy	et	al,	Journal	of	Controlled	Release,	25,	21	(1993)
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REIVINDICACIONES

1. Una composición farmacéutica que comprende micropartículas de  

buprenorfina, o una sal farmaceúticamente aceptable de la misma, en una 

cantidad en la composición comprendida entre 0.1 mg y 50 mg, en mezcla 5

asociativa con partículas que comprenden ácido cítrico, naloxona, o una sal 

farmacéuticamente aceptable de la misma, en una cantidad en la composición 

comprendida entre 0.125 mg y 12.5 mg, y un disgregante seleccionado de 

croscarmelosa sódica, glicolato de almidón sódico, polivinilpirrolidona reticulada 

o una mezcla de los mismos, donde la proporción de la dosis de 10

buprenorfina:naloxona es de aproximadamente 4:1 (calculada como bases 

libres) y donde las micropartículas de buprenorfina y las partículas que 

comprenden ácido cítrico están en contacto íntimo entre sí. 

15

2. Una composición de acuerdo con la reivindicación 1, en la que las 

micropartículas de buprenorfina tienen un diámetro medio en base al peso 

inferior a 15 m.

3. Una composición de acuerdo con una cualquiera de las 20

reivindicaciones precedentes, que se presenta como una mezcla interactiva 

que comprende micropartículas de buprenorfina o una sal farmacéuticamente 

aceptable de la misma presentada sobre las superficies de partículas vehículo.

4. Una composición de acuerdo con la reivindicación 3, en la que las 25
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partículas vehículo son de un tamaño que está entre 100 y 800 μm. 

5. Una composición de acuerdo con la reivindicación 3 o la reivindicación 

4, en la que las partículas vehículo son hidrosolubles. 

5

6. Una composición de acuerdo con una cualquiera de las 

reivindicaciones 3 a 5, en la que las partículas vehículo comprenden manitol.

7. Una composición de acuerdo con una cualquiera de las 

reivindicaciones 3 a 6, en la que las partículas de ácido cítrico, se presentan y 10

actúan como partículas vehículo. 

8.  Una composición de acuerdo con una cualquiera de las 15

reivindicaciones precedentes, que está en forma de un comprimido adecuado 

para administración sublingual.

9. Un procedimiento para la preparación de una composición como se ha 

definido en una cualquiera de las reivindicaciones 3 a 8, que comprende 20

mezclar en seco las partículas vehículo con buprenorfina o una sal de la 

misma.

10. Un procedimiento para la preparación de un comprimido sublingual 

como se ha definido en la reivindicación 8, que comprende comprimir o 25
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compactar directamente una composición como se ha definido en una 

cualquiera de las reivindicaciones 1 a 7.
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5. Una composición de acuerdo con la reivindicación 3 o la reivindicación 
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mezclar en seco las partículas vehículo con buprenorfina o una sal de la 

misma.
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SCIEI~tTIFIC DISCUSSION

1. Introduction

Drug addiction is a worldwide problem of which opioid dependence, notably heroin addiction, is a
major component. Most addicts inject drugs, quite often with dirty or shared syringes and needles and
this behaviour is linked directly with the transmission of human immunodeficiency virus (HIV) and
the hepatitis viruses. A key aim of treatment programs for opioid drug dependence is to stop the
subjects from injecting drugs. Substitution is the treatment approach for opioid dependence in which
street heroin of unknown strength. and purity is replaced with a pharmaceutical grade opioid with a
longer duration of action, such as buprenorphine.

Buprenorphine is a well-known substance available in several European countries for the treatment of
severe pain. For the treatment of opioid dependence it was first approved in 1995 (France) and is
currently available in most European countries. Buprenorphine has lower intrinsic activity than
methadone and other full agonists, produces less sedation and cognitive impairment, and has a ceiling
on potential depressant effects, even if injected, particularly on cardiac and respiratory functions.
Sublingual buprenorphine (marketed as Buprenorphine alone) is an established substitution treatment
for opiate abuse, but there has been some diversion to the intravenous route because buprenorphine
produces a moderate opiate agonist effect. Thus, in the opinion of the applicant, there is a need for a
formulation of buprenorphine that has low potential for intravenous misuse.

SUB~XONE is a fixed combination product for chronic substitution therapy in opiate dependence
consisting of buprenorphine and naloxone formulated into a sublingual tablet containing
buprenorphine and naloxone in the ratio 4:1 of the bases.

The claimed indication for SUBOXONE is substitution treatment for opioid drug dependence,
within a framework of medical, social and psychological treatment. The intention of the
nalozone component is to deter intravenous misuse. As requested by the CHMP, treatment is
intended for use in adults and adolescents over 15 years of aye who have agreed to be treated for
addiction.

The product is intended as a "take home" medication presented in two strengths:

1. Buprenorphine 8 mg + naloxone 2 mg sublingual tablet

Z. Buprenorphi.ne 2 mg + naloxone 0.5 mg sublingual tablet.

The combination of an opioid antagonist with a potent µ-opioid analgesic is an established strategy for
reducing the potential for intravenous misuse. Naloxone is a well-known opioid antagonist. As a
mono-substance it is indicated for the treatment of opioid-overdosage or intoxication. When
administered in usual doses to patients who have not recently received opioids, naloxone exerts little
or no pharmacologic effect. In patients who have received large doses of apioids, naloxone
antagonises most of the effects of the opioid. T'he addition of naloxone to buprenorphine is intended to
render the product less abusable by detemng intravenous injection.

2. Quality aspects

Introduction

5uboxone is presented as sublingual tablets containing a fixed dose combination of buprenorphine
hydrochloride and naloxone hydrochloride dihydrate, at a ratio of 4:1, with respect to the free bases.
Suboxone is available in two strengths:

• 2 mg / 0.5 mg tablets containing 2.16 mg buprenorphine hydrochloride (equivalent to 2 mg
buprenorphine base) and 0.61 mg naloxone hydrochloride dehydrate (equivalent to 0.5 mg
naloxone base).
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• ~ mg 7 2 mg containing 8.~i4 mg buprenorphine hydrochloride- (equivalent- to 8 mg
buprenorphine base) and 2.44 mg naloxon~ hydrochloride dehydrate (equivalent to 2 rng
naloxone base).

The excipients used in this formulation are Lactose monohydrate, mannitol, maize starch, povidone
K30, citric acid anhydrous granular, sodium citrate, natural Lemon and lime flavour, acesulfame
potassium and magnesium stearate. Suboxone is administered via the sublingual route and is packed in
nylan/aluminium/PVC blesterpacks containing either 7 or 28 tablets.

Active Substance 1. (Buprenorphine hydrochloride)

Buprenorphine hydrochloride is an established active substance and. the subject of a monograph in the
Ph. Eur.
Buprenorphine hydrochloride is designated chemically as (2S)-2-[17-Cyclopropylmethyl-4,Stx-epoxy-
3-hydroxy-6-methoxy-6a,14-ethano-l4a-morphinan-7a-yl]-3,3-dimethylbutan-2-ol hydrochloride
and its chemical structure is as follows:

Buprenorphine hydrochloride is a white or almost white, crystalline powder, sparingly soluble in
water, freely soluble in methanol, soluble in alcohol, practically insoluble in cyclohexane.
~t upren~rphine hay se=~eraiehiral ~en~res ansi i4 i5 iii~~ci~, ~ ~,~t~~all~ ~.~ti=v~.,
The potential for polymorphism was investigated using powder X-Ray diffraction and Differential
Scanning Calorimetry (DSC} techniques. The results.- showed that there is no evidence for
polymorphism.

~ Manufacture:
Buprenorphine hydrochloride is synthesized from thebaine: The structure has. been confirmed by
elemental analysis, spectroscopic analysis ~J`J, i~, r~P~R auu P,~~~ and 1~sA ~ j~ ~~ ~+~»~graphy: 'T'hP

stereochemistry of the intermediates and the final active substance was investigated using ~-rah
crystallography and NMR spectroscopy. The absolute configuration. was confirmed at different stages
during the.. synthesis..

s ~pecifieation
The specification of the active substance includes physical description, visual inspection of the
appearance in solution, assay by titration and by HPLC, specific optical rotation, acidity or alkalinity
and related substances (HPLC). Additional tests performed are as follows: control for water content
using the Karl Fisher method and residue on ignition, residual solvent, ionic chloride and particle size..

The analytical methods used were those described in the PhEur. Monograph, one major exception
being the determination of related substances. The HPLC method for determination of related
impurities uses specific impurity markers. It allows detection and quantitation of the five major
impurities specified, whereas using the method described in the Ph. Eur. only two of the impurities can
be detected. In addition, the acceptance criteria set for each specified impurity is more stringent than
the limits mentioned in Ph. Eur. monograph. The ma~cimum limit for total related impurities is also
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more stringent than that mentioned in the current Ph. Eur. Monograph. All analytical methods have
been validated according to the ICH guideline on "Validation of Analytical methods".

Batch analysis data. was provided for 23 batches of buprenorphine hydrochloride manufactured
following the proposed synthetic method. The results showed that the active substance can be
reproducibly manufactured.

• Stability
The stability of buprenorphine hydrochloride was investigated in 3-production scale batches stored in
the proposed packaging according to the ICH guideline. Stability studies were performed under long
term and intermediate ICH conditions for 156 weeks, and accelerated ICH conditions for 52 weeks.
An additional study was performed using a larger scale production batch. In this study the stability
studies were performed under long-term and intermediate conditions for 52 weeks and accelerated
conditions for 39 weeks. The results obtained demonstrate that buprenorphine hydrochloride remains
physically and chemically stable for 52 week at long-term and intermediate conditions and 26 weeks
at accelerated conditions.

The data provided is sufficient to confirm the proposed r~-test period. ~

Active Substance 2. (Nalozone hydrochloride dihydrate)

Naloxone hydrochloride dehydrate is an established active substance and the subject of a monograph
in the Ph. Eur. Naloxone hydrochloride dehydrate is designated chemically as Morphinan-6-one, 4,5-
epoxy-3, 14-dihydroxy-l7-(2-propenyl)-, hydrochloride, (5a)-dehydrate. Its chemical structure is as
follows:

HO~. 3

4 ~ i ii
io

12 15 16 1S 19

.~

5 13 14 ~H N i~

6 g
7

Naloxone hydrochloride dihydxate is a white or almost white crystalline powder, hygroscopic, soluble
in water and alcohol, practically insoluble in ether. The pKa. of Naloxone hydrochloride dehydrate is
7.94 at 20°C and the melting point is 200-205°C.

• Manufacture
Naloxone hydrochloride is synthesised from noroxymorphone. The assigned structure of naloxone
hydrochloride dehydrate is supported by the evidence of IR spectrophotometry, and by 1H-NMR and
13C-NMR spectrometry.

Naloxone hydrochloride dehydrate contains four chiral centres, all of which are already present in the
starting material of the synthesis, noroxymorphone, which is derived from natural opiates.

The possibility of polymorphism was investigated by standard techniques. The results showed that all
batches exhibited the same morphic form.

• Specification
Naloxone hydrochloride dehydrate is tested for compliance with both PhEur. and USP monographs by
the active substance manufacturer. These tests include physical description, identification by IR, TLC
and chloride, specific optical rotation, loss on drying, Noroxymorphone hydrochloride and other
impurities by TLC, chloride content, appearance of solution, acidity or alkalinity, related substances
by HPLC, water content, sulphated ash and assay by titration. The specification also includes some
additional non-pharmacopoeial tests (a stability-indicating HPLC method for assay and related

OEMEA 2006 3/42



substances, UV identification, sieve analysis and the melting. range of naloxone base). The stability-
indicating HPLC assay has been fully validated and was shown to have satisfactory linearity,
precision, accuracy and ruggedness. The peak area of nals~xone decreases and degradation products are
~b~er✓ed in samples exposed to stress conditions, confirming that the assay is stability-indicating.

Five batches of naloxone hydrochloride were manufactured using the proposed synthetic method. The
results indicate that every batch complied with the limits for related substances.

• Stability
The stability of naloxone hydrochloride was investigated in 12 batches stored in the proposed
packaging. according. to the ICH guideline. Stability. studies were performed under long term,
intermediate and accelerated ICH conditions for up to 60 months. No maxked evidence of instability
was revealed under any of the storage conditions and the proposed re-test period appears to be
justified on the basis of the stability data presented..

Medicinal Product

• Pharmaceutical Development
Suboxone was developed in order to deliver a similar dose of buprenorphine compared to
buprenorphne alone tablets (medicinal product containing buprenorp~iir~e that is Qutu~~ise~i in the EU
for the treatment of opioid addiction), but re€iueing the potential for intravenous abuse. r131~x~a~~, an
opiate antagonist, has poor bioavailability when administered by the sublingual route and
consequently when Suboxone is taken sublingually it shows only the required effects of
buprenorphine and delivers the same performance as an equivalent dose of buprenorphine alone
tablets. However, if abused intravenously by an opiate-dependent subject, the antagonist effects of
naloxone become apparent first as intense withdrawal symptoms followed by the attenuated agonist
_ ~....,.., ~~t_,,..,.,.~.,,, t,;,~.o
v 11~iv L3~ZD1 LD SA~i ~iliDl~~. 1YYllia. .. _. .

Therefore the- Suboxone formulation is closely based on the formulation of buprenorphine alone
sublingual tablets but with naloxone added to reduce the potential for abuse by the intravenous route.
A buprenorphine to naloxone ratio of 4:1 contains sufficient naloxone to produce opiate antagonist
effects following infra-venous administration, but does not impair the effectiveness of buprenorphine
when the mixture is taken b~ the sublingual route.

The excipients used in Suboxone are qualitatively and quantitatively identical to those used in the
existing buprenorphine alone sublingual tablets, i.e., Lactose monohydrate, mannitol, maize. starch,
povidone K30, citric acid anhydrous, sodium citrate and magnesium stearate. ticesulfame potassium
and natural lemon and. lime flavour (sweeten- ~.~~~ agents, respectively) were included to
disguise the bitter taste of naloxone. Z ne content of lactose monoh~rdrate was reduced slightly in order
to maintain identical compression. weights. All excipients have been widely used in commercial
pharmaceutical dosage forms or as food additives. Except for t ie natural lemon and lime Flavour aii
excip eats comply with. the specification. of the Ph. Eur. Natural lemon and lone flavour is a natural
flavouring; which complies the requirements of directive ~8/38$/EEC (as amended) on flavourings for
use in food. ~Certifieates of anal~rsis have been pro~rided fir all ~xcipients.

• Adventitious Agents
Lactose monohydrate is the only excipient of animal origin. However, it is prepared from bovine milk
suitable for human consumption, which is sourced from healthy animals. Magnesium stearate is of
vegetable origin.

• Manufacture of the Product
The manufacturing process of the finished product comprises standaxd mixing,. wet granulation and
compression techniques. Process parameter ranges (sieve sizes, mixing times and speed, drying time
and temperature) were described for each step of the manufacturing process. Validation studies
involved the preparation of 3 full-scale batches of the tablet blend. Each of the batches was then sub-
divided into two sub-lots for the preparation of tablets of both strengths, i.e., Z mg/O.S mg tablets and
8 mg/2 mg tablets..An additional full-scale batch of each. tablet. strength was manufactured. All eight
bathes complied ~xith final pr~~~~~ sp~~~if ~~tion. From the evidence of the process validation studies
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ded, it can be concluded that the process is capable of consistently producing batches of the
required quality.

• Product Specification
The product specifications include methods for appearance, identification (buprenorphine and
nalaxone) by HPLC and TLC, assay and content uniformity (buprenorphine and naloxone) by HPLC,
dissolution of buprenorphine and dissolution of naloxone, disintegration time, buprenorphine
degradation products, naloxone degradation products, water content and microbiological integrity.

The drug product specifications have been justified. and all methods of analysis have been described
and adequately validated.

• Stability of the Product
Stability data on three batches of each strength of Suboxone sublingual tablets (8 mg / 2 mg and 2 rng
/ 0.5 mg) packaged under a nitrogen atmosphere was provided. The studies were performed under
long-term, intermediate, and accelerated conditions. The parameters evaluated during these studies
were those mentioned in the shelf-life specification, except for two minor deviations. Analytical
results up to 156 weeks were presented. All tests remained within specification for 156 weeks at
25°Ci60% RH. The key shelf-life limiting parameter appeared to be disintegration time. There is
evidence of atime-dependent increase but all samples stored at complied with the specification for
156 weeks.

Based on the available stability data, the proposed shelf life and storage conditions, as stated in the
SPC, are acceptable.

Discussion on chemical, pharmaceutical and biological aspects

Information on development, manufacture and control of the drug substances and drug product has
been presented in a satisfactory manner. The results of test carried out indicate satisfactory consistency
and uniformity of important product quality characteristics, and these in turn lead to the conclusion
that the product should have a satisfactory and uniform performance in the clinic.

3. Non-clinical aspects

• Introduction
Most of the preclinical studies were conducted in accordance with good laboratory practice
regulations. Some studies have been performed prior to the introduction of GLP regulation and are not
GLP-compliant. Since both of the active ingredients are established substances the documentation for
pharmacology consists of published literature plus study reports with the combination of the active
ingredients.

• Pharmacology
Buprenorphine is a semisynthetic, highly lipophilic opioid derived from thebaine with a 25 -30 fold
higher analgesic potency as compared to morphine and a longer lasting effect. It is a partial agonist at
the µ- and an antagonist at the x-opioid receptor subtype. It dissociates very slowly from opioid
receptors (tl/z 166 min vs. 7 min for fentanyl) and is, once bound, hardly displaced by naloxone,
however, prior treatment with naloxone can prevent e.g. respiratory depression. It is able to substitute
for other opioids such as heroin but provides only moderate opiate agonist effects and a low degree of
physical dependence. Being a partial µ-receptor agonist it may cause symptoms of abstinence in
patients treated with µ-receptor agonists (e.g. morphine) and restricts its own analgesic effects once a
maximum is reached, resulting in abell-shaped dose response curve. When treatment with
buprenorphine is discontinued withdrawal signs are generally mild due to slow dissociation from the
µ-receptor and concomitant adaptive processes.

Naloxone is the N-allyl derivative of oxymorphone., It has antagonistic effects at µ~ ~- and x-opioid
receptors and is currently marketed in injectable form for the complete or partial reversal of opiate
effects or for the suspected acute opiate overdose. When given alone, hardly any effect is observed
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hinting at a low endogenous opioidergic toms: Because of its almost complete-first-pass meta
naloxone administered orally or sublingually is not expected to exert antagonistic activity. No
documents dealing with the pharmacodynamics of naloxone were submitted.

Receptor Binding:
In the review presented in association with this application the receptor binding affinities of
buprenorphine and nalaxone for narcotic receptors are outline in the following table.

Table: In vitro receptor-binding affinities for Bunrenomhine and Naloxone.

Dru Ki n

Mu Delta S Ka a x Si a (6 Ratio 6/x

Bu repo hire Q.77 2.2 1.1 >100000 >91000
Naloxone 1.2 19 12 >1000000 >83000

• Primary pharmacodynamics
In vivo studies have been carried out in order to examine the interaction of both substances as regards
effects (antinociception), precipitation of withdrawal in morphine dependent rats, drug discrimination
in rats and avoidance behaviour in monkeys.

Antinociceptive effects ~f buprenQ~l~i.n~ ~,nd morphine given alone or in combination with naloxone
(subcutaneous route) urere measured in the rat tail pressure test: the results provided some evidence
that buprenorphine is antagonised by naloxone, although less readily than morphine...

Buprenorphine and naloxone administered intraperitoneally to precipitate withdrawal signs in
morphine-dependent rats suggest that buprenorphine did... not affect the. ability of naloxone to
precipitate signs. of opiate wthdt'awal.

To test whether buprenorphine plus: naloxone mixtures are still. perceived like buprenorphine alone, a
drug discrimination study was performed. Male rats with about 300 g b.w. were trained to discriminate
between subcutaneous (s.c.) injection of buprenorphine 0.03 mg/kg in an operant. chamber.. with two.,.
levers, where repeated pressure of the correct lever (lOx) resulted in thedelivery of a food pellet. 30
min after application.. the.. pattern: of lever pressing was recorded. No food reward.. was given during.
generalisation trials. generalisation was consiaereci ct~ nave u~~cu-~Gu ~f the ~,zrs~~t r~~p~u~~n~ ~n the
relevant lever was: 70 % or more. Responding to the buprenorphine-appropriate lever was 97
following buprenorphine, 2 %following saline and S %following naloxone. Addition of naloxone
0.002, 0.0.1 and 0.02 mg/kg to buprenorphine resulted in 93 °lo, 59 %and 23 % buprenorphine lever
pressing, respectively. It is concluded that buprenorphine combined with naloxone in a ratio 3:2 is not
probable to be a narcotic cue to support apiate misuse.

l~egative reinforcing proper~ies oT ~~.iuxc► ~c -wcrG sLuuicu iii ~1~ i2^vZ~=~~~,: T'~~~:~~ r~3.~S'a~ mnnkP~r;
scheduled infusions of naloxone (1-100 µgtkg/inf.) and of bupgenc~rphine (250 µg/kg/inf.) generated
drug avoidance behavior in the non-dependent rhesus. monkey under a continuous avoidance-escape
paradigm. Pentazocine (1-100 µg/kgCinf.) codeine, (1-1t~0 µglkglin~. and iilidi~e ~1-25~ }~~/1cg/iuf~
v~rere- ineffective. Addition of varying doses of naloxone to scheduled. infusions of codeine, tilidine,
and pentazocine generated avoidance behavior nit pr~s~nt with scheduled in~iisions o~ these opioids
alone.: The naloxone doses- necessary for generation of avoidance behavior were low with. the agonists
codeine and tilidine, higher with the weak antagonist pentazocine, and highest with the strong
antagonist buprenorphine.
Monkeys were gained to avoid conditioned noxious stimuli. Subsequently, avoidance behaviour was
extinguished and scheduled intravenous infusions of drugs were tested for their ability to re-introduce
avoidance behaviour. Comparable to nalorphine, the opioid antagonist. naloxone exerted negative
reinforcing properties. .The agonists codeine and tilidine had no effects on the behaviour of their awn,.
as had the mixed agonist/antagonist pentazocine, while buprenorphine had a weak negative reinforcing
effect only in the, highest dose tested.. Naloxone was added to equi-analgesic doses of the test
compounds. Low doses were needed to induce negative reinforcement in the presence of codeine and
tilidine, somewhat higher doses in the presence of pentazocine and high doses in the presence of
buprenorphine.
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Overall, where interaction between buprenorphine and naloxone was shown, the routes of
administration used in the pharmacology studies may have limited relevance to the proposed clinical
route of administration (sublingual) and the ratios chosen in these studies (3:1) do not reflect the
proposed clinical ratio of 4:1. Thus ̀proof of principle' that co-administration of naloxone will prevent
intravenous misuse of buprenorphine has further to be derived from clinical studies and clinical
evidence.

Buprenorphine and norbuprenorphine did not displace peripheral [3H]PK 11195. binding and central
[3H]flunitrazepam binding, indicating lack of interaction with the GABAA-receptors.

Diazepam and flunitrazepam have no significant affinity to human µ- and S- opioid receptors and poor
affinity to human x-opioid receptors.

• Secondary pharmacodynamics
In order to look for blood compatibility (protein precipitating and haemolytic effects) of the
combination of buprenorphine and naloxone 3: 2, the powdered product was dissolved in 5 %aqueous
glucose or was diluted from apre-prepared solution and added to citrated blood withdrawn from
beagle dogs. The slight haemolysis observed with therapeutic concentration is not likely to be of
clinical significance in the case that intravenous abuse of the product should occur.

• Safety pharmacology programme
No new studies were submitted. Due to the well-known pharmacology of the single substances and
since no adverse interactions between these to substances are expected this procedure is acceptable.

• Pharmacodynamic .drug interactions
No unexpected pharmacodynamic drug interactions have been identified.

Pharmacokinetics
Pharmacokinetics of both buprenorphine and naloxone are well known. Buprenorphine is sufficiently
absorbed following sublingual administration and is eliminated with a long half-life. Naloxone has a
low oral bioavailability and and is rapidly eliminated when given parenterally.
In a preclinical study it is shown, that co-administration of buprenorphine and naloxone had little or
no effect on their individual pharmacokinetic profiles following administration by i.v. or i.m or by oral
dosing.

OEMEA 2006 7142



Table. Results of single, dose pharmacokinetic studies in rats and dogs with 3H-buprenorphine and 3H-naloxone
alone or in combination with non-radiolabelled naloxone or bunrenomhine resnectively.
5 ~ 3H-B~apr~norphine 3H Buprenorphine + 3H-Naloxone 3H-Naloxone +

P O Naloxone Bu reno pine
E U Cm~ AUC ~a_e C~ C~ AUC has Ca,eX Cm~ AUC C~~ Cm~ AUC C,~
C T Plasm ~~ Brain Plas ~.~ Brain Plasm ~o-s nr~ Brain Plasm has ~~ Brain
I E a ng/g ng/g h ng/ ma ng/g h ng/ a ng/g Ng/g ng/ a ng/g ng/g h ng/
E equiv ng/g equivs h equiv equiv
S
Rat i.v. 1442 1799 4763 1306 1653 3626 761 726 2141 574 690 1736

i.m. 892 2248 1051 839 1453 760 865 908. 1756 833 760 1850

p.o. 571 188. 1456 915 243 1564 313 48 8518 134 26 5853

Dog Auc X0.24 Auc X0.24 Auc ~a Auc ~a_

h~~ n~~ n~~ nag 24 hr) 24 hr)

h h n h n h
i.v. 788 65 * 739 67 * 349 18 * 357 2d

Auc (Q- Auc (0- Auc Auc
96 hr) 96 hr) (0-96 (0-96
ng/g h ng/g h hr) hr)

n / h n gh
i.m 103 b8,~ * 129.. 64 * 258.. 26 * _ 258_ 25.5.._

p.o. ND ND * ND ND * ND 8 * ND 5.5

The only clinically relevant pharmacokinetic .interaction detected is confined to inhibitors of CYP3A
resulting in enhanced bioavailability of buprenorphine. Based on these studies inhibitors of CYP 3A
enzyme, can potentially increase the hepatic toxicity of buprenorphine. Patients concomitantly
~r~minigtP,-~~ ;~,~;1~~~~r~ ~,f GYP 3A sh4ul~. be .closely. monitored for markers. of liver toxicity...
This is reflected in the clinical pharmacokinetics and is taken into account in the- SI'C.

Toxicology

• Single dose toxicity
Extensive: acute toxicity studies employing different. routes. of administration (i.v., s.c. i.m. and oral)..
axe presented in which the ta~city of buprenorplune anti na ozone are comb ~d vvilil3 c~i~ t~~~~~~~ ~f
mixtures of these components. These studies demonstrate that there is no synergistic enhancement of
toxicity when buprenorphine and naloxone are ca-administered.

• Repeat dose toxicity (with toxicokinetics)
Dietary toxicity studies of 28 days and 13 weeks.. duration in rats were conducted using bu~renorphine:
naloxone at a ratio of 4:1 in terms of the- bases (i.e. the ratio intended for human use).
The dietary route; was selected for repeated dose to~city evaluaiion of Suo~~~~ic ~ use ~'~~s ~~at~ eras
relevant to the proposed sublingual route of human exposure. In addition to data on the dietar3~
toxicity of Suboxone in rats, data on the. toxicity of development formulations containing ratios. of
buprenorphine and naloxone of 1:1 and 3:2 for periods ~f up to 28 da~rs inboth. the rat and the dog by
a variety of enteral and parenteral routes of administration are presented.

Clinical observations were aggressive behaviour and excessive- grooming. An analgesic effect
(prolonged time to tail flick} has been observed in females of the 2000 ppm group. Bodyweight was.
significant Lower throughout the study for males only. Food consumption. and food utilisation was
decreased in males also. Atreatment-related increase in adrenal weight adjusted for body weight was
recorded for males receiving Suboxone. The adrenals were histologically normal and this apparent
weight change .was not considered to be of toxicological importance. No other organ weight changes
were apparent that were considered to be related to treatment and no treatment-related abnormalities
were observed at autopsy. Histological examination revealed an increased incidence and severity of
mononuclear cell infiltration of the Harderian gland in females of all groups receiving Suboxone and
in males receiving >_500 ppm. However, as there is no known clinical effect of insult to the Harderian
gland, the toxicological importance of these findings remains unclear. No toxicological relevant target
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organ toxicity was apparent apart from weight changes of the liver and histological effects on the
kidneys, probably adaptive effects due to the high doses administered.

Safety margins based on AUC were calculated based on human data. from Clinical Study CR97/007:

Table 7 Rat :human buprenorphine ratios based on AUC (ng•hlml)

Dietary concentration
of Suboxone (ppm)

Buprenorphine dose (mg)

4 8 16 24

100 7.3 4.4 2.5 2A

500 28.2 17.1 9.7 7.6

1500 73.6 44.7 25.4 Z0.0

2000 93.9 57.0 32.4 25.5

Table 8 Rat :human naloxone ratios based on AUC n •h/ml

Dietary concentration
of Suboxone (ppm)

Naloxone dose (mg)

1 2 4 6

100 NC NC NC NC

500 15.1 8.5 5.0 4.4

1500 231.8 130.8 76.1 68.0

2000 244.5 137.9 80.3 71.7

NC =Not calculated. Plasma concentration less than LLOQ (0.5 ng/ml).

The toxicokinetic data. obtained in rats following dietary administration of buprenorphine: naloxone at
a ratio of 4:1 also suggests that both rats and dogs receiving development formulations of
buprenorphine: naloxone at a ratio of 1:1 by the oral route would have received toxicologically
significant exposures to bath of the active ingredients.

No novel to~cicological aspects rase from the studies with a mixture of buprenorphine/naloxone in
comparison with knowledge about the compounds alone. Based on toxicokinetic data raised from the
dietary study with Suboxone, an exposure of animals sufficiently above the maximum therapeutic
dose in humans has been reached. Clinical signs reflected the pharmacodynamics of the active
ingredients.

• Genotoxicity
Standard in vitro and in vivo genotoxicity tests with buprenorphine and naloxone were negative
indicating that both compounds are devoid of genotoxic properties.

A 7-day dietary palatability study in rats, a subacute 28 day dietary toxicity study in rats and
associated mutagenicity studies have also been completed in order to investigate the potential toxicity
and genotoxicity of synthesis impurities and degradants of Suboxone.

Synthesis impurity D (7,8-didehydronaloxane) present in naloxone was found clastogenic in vitro
studies with human lymphocytes. The proposed specification limit of 7,8-didehydronaloxone will
result in exposure below the Threshold of Toxicological Concern (TTC) of 1.5 µg/day which is
recommended for setting acceptable daily intake limits of genotoxic impurities by the EU Draft
Guideline on the Limits of Genotoxic Impurities (CHMP/SWP/5199/02).

A series of other synthesis impurities and degradants was reviewed for structure-activity relationship
and were reported to be devoid of structural alerts. However, the process used to determine alerting
structures was not fully clear and needed further clarification. The applicant further provided sufficient
information about the approaches used (in house and at FDA) in assessing structural alerts as part of
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the toxicological qualification of impurities and degradants. The applied approach for qualifying the
impurities/degradants is acceptable..

• Carcinogenicity
A. Z-year dietary carcinogenicity study with Suboxone was conducted in rats at doses of 7, 30 and
120 mg/kg/day, with estimated exposure multiples of 3 to 75 times, based on a human daily sublingual
dose of 16 mg calculated on a mg/m2 basis. Statistically significant increases in the incidence of
benign testicular interstitial (Leydig's) cell adenomas were observed in all dosage groups.

A dose-related reduction in the incidence of adenomas in the pars distalis (male and female rats) and a
decreased incidence of mammary hyperplasia were also observed. The reduced incidence of these
finding were below internal as well as historical controls. Similar findings had been reported. for
Buprenorphine alone but at a lower incidence.

The Applicant. supplied a number of possible. explanations -for the discrepancy between Suboxone and
Buprenorphine alone regarding Leydig cell adenoma formation and proposed a mechanism for tumour
formation, the modification of GnRH release could results in downstream effects on sexual hormone
levels due to interference at the... opiate receptors this would be responsible for the induction of Leydig
cell adenomas in male rats and the accompanying hyperplasia. However, the mechanistic hypothesis
was noi~ accompanied by hormt~nal det~r~i~ati~r~s.

To further elucidate the mechanism of induction of the Leydig cell tumours, the Applicant was asked
to provide acceptable historical control data on the same strain of rat and, information on sexual
hormone levels and buprenorphine and bupernorphine/naloxone administration andlor conducting a
new study.

r#~~r ~:~~s~s_~,nT~t3~;]3 :3~?1P~J'J :71~~~ ~.'Jr~~~~~~~ ~u~311~~2~~. S~3t3-311 3~~:t3~I1~1 Sfi.~.~~ ??1 Z3tS t~ ~rlvPctiQat~ thP.

hormonal effects of Suboxone appeared not longer justified.:. r

This issue is taken into account in section. 5.3 of the SPC.

• Reproduction Toxicity
Suboxone was evaluated- in a, fertility and early embryonic development study in the rat with dietary
admixture. of the test substance. Toxcoknetic data were obtained concomitantly with the fertility
study. Embryotoxicity studies of development formulations (buprenorphine:naloxone 1:1 for oral or
3:2 for intramuscular administration, in terms of bases). were. conducted in rats and rabbits by both,
oral and intramuscular application. Studies were conducted according to GLP. No study on prenatal.
and postnatal development was performed. However, the applicant appropriately discussed and
evaluated different studies, which investigated effects of buprenorphine or naloxane on the prenatal
and postnatal development in the ARD.

In the fertility study, suboxone induced toxicity in the parental generation at .all dose groups. At dose
levels ~f 100 ppm ~r greater an increase in the incidence cif non-pregnant females was observed. High.
pre-implantation losses were noticed at doses of 500 ppm ~r greater.

I~Jo teratogenc effects of the development formulations of buprenorphne and naloxone were noted in
the embryotoxicty studies in rats and rabbits. However, treatment of pregnant rats and rabbits caused
maternal toxicity. Reduced body weight gain, reduced food consumption and adverse clinical signs
were frequently observed. In the rat, dose-related increases in the number of resorptions and decreases
in the number of live fetuses were noticed after oral application of 10 mg/kg/day or greater. After i.m.
administration in the rat, high post-implantation-losses, and consequently a reduced number of fetuses
occurred at 30 mg/kg/day. In the rabbit, two dams receiving the highest. oral dose (40 mg/kg/day)
aborted and one dam receiving the. highest i.m dose (30 mg/kg/day) showed a total resorption. of litter.

Despite the availability of toxicokinetic data in the fertility study in the rat, as part of the total package
of reproductive and developmental to~city studies, the applicant failed to discuss NOAEL levels and
did not calculate any exposure margins in relation to human exposure. In the anwers the applicant
identified NOAEL levels for reproductive and developmental toxicity. Exposure margins were

OEMEA 2006 90/42



ated in an adequate manner. As far as toxicokinetic data were available, exposure maxgins were
based on AUC otherwise exposure multiples were based on mg/m2 comparisons. The calculated
exposure margins replaced the mg/kg —d.eta.ils in section 5.3 of the SPC.

• Local tolerance
No specific local tolerance studies were conducted with Suboxone in animal models. The intended
human sublingual route is not a practical route of administration in common laboratory animal species.
Extensive data from human clinical trials indicate that Suboxone is well tolerated when administered
by the. sublingual route. in man.

• Other toxicity studies
N.A.

Ecotoxicitylenvironmental risk assessment

The predicted environmental concentration (PEC} calculation initially provided by the applicant was
incorrect.
The applicant has not provided an environmental risk assessment according to Phase II of the
guideline on the environmental risk assessment of medicinal products for human use
(CHMP/SWP/444?/00). This would have been necessary because the concentration in the aquatic
environment predicted according to Phase I of the guideline exceeds the trigger. of 10 ng/1.

As the marketing authorization procedure for Suboxone started in October 2005, before the
publication of the adopted guideline on the environmental risk assessment of medicinal products for
human use (EMEAJCHMP/SWP/444'7100), it would be accepted an environmental risk assessment
according to the draft of the guideline published in January 2005.
According to the draft of 2005 the trigger of 10 ng/1 is exceeded and a phase II environmental risk
assessment following this draft would be necessary.

In his response to the Day 180 LoOI, the applicant uses the ,guideline adopted in June 2006 for the
environmental risk assessment of Suboxone. The default Fpen for the calculation of the predicted
environmental concentration in surface water in Phase I of the guideline is 1 %. It is possible to refine
the factor based on reasonably justified published data. The PEC-refinement based on published LJN
data on the prevalence of the abuse of opiates is agreed. However, the further refinement of Fpen
conducted by the applicant is not acceptable. No valid data. have been presented to justify the
refinement based on market share and according to the guideline; the m~imum daily dose is used for
PEC-calculations in Phase I for all products. Using the Fpen of 0.43 %, the trigger of 10 ng/1 is still
exceeded. Therefore, a phase II environmental risk assessment is required. Besides that, the guideline
of 200 demands a Phase I pbt assessment for substances with a log Kow >4.5 like Buprenorphine.
This has been taken into account in the FUM, non- clinical.

Discussion on the non-clinical aspects

Where suboxone has been developed for long-term use in humans, the duration of repeated dose
toxicity studies with the combination of the active ingredients does not meet the criteria of current
guidelines.
However, taking into account that both sufficient chronic toxicity studies with buprenorphine alone,
and data about naloxone from a 6- month repeated dose combination study with tilidine/naloxone are
available, the non clinical programme on repeated dose toxicity is considered sufficient for the
combination of the two substances which are established in clinical use.
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4. clinical aspects

Introduction

This is an application for a fixed combination. The new product is containing known active substances
not used previously in combination (Article 10.1.(b)).

The Note for Guidance on fixed combination medicinal products describes some general rules for
fixed combinations. Each substance of the fixed combination must have documented.. contribution
within the combination and it will be necessary to show therapeutic advantages of the combination in
the clinical situation against possible disadvantages. A simplification of therapy as the only
justification will be acceptable in particular situations only.
The applicant justifies the development of Suboxone with the objective of having a similar sublingual
effectiveness and safety profile as buprenorphine tablets, but with a lower intravenous misuse
potential.. From a regulatory point of view and after application of the Note for Guidance on fixed
combination medicinal products the reduction of misuse potential is not a convincing justification for
the application of a fixed combination with buprenorphine and naloxone.

However,. in clinical view the. advantages result, that on the one hand the medicinal product is not
practical for misuse and on fi1~e oir~her hated ct~ul~. ~~ made available ~,s take ~ om~ medieati€~n. This fact
contributes to a higher acceptance of the substitution therapy.

GCP

The Clinical trials were performed in accordance with GCP as claimed by the applicant.

i. uiti uau~.vYiaaaa.w~..s

Suboxone is a fixed dose combination :tablet of buprenorphine and naloxone in a 4:1 ratio. Most of
phannacokinetic studies of Suboxone and buprenorphine (as a reference) were undertaken in.
volunteers experienced in opiate use but not dependent on opiates:

Thy sublingual biaavailability-of buprenorphine and naloxone from Suboxone was examined in five
studies. In all studies a LC/MS/MS' analysis was used for the determination of buprenorphine,
norbuprenorphine and naloxone in human plasma and urine samples.

Pharmacokinetic parameters of buprenorphine and naloxone were determined from plasma
concentration-tim.e profiles. Statistical analyses were performed using the SAS 'Statistical analysis
system program to compare treatments by analysis of variance (AI~TOVA). 

• Absorption
The CR97/07 study was an open-label, dose-ascending, four-way crossover study to evaluate the
phazmacokinetics .and dose proportionalit~r ~f buprenorphin~, in the range. of 4 to 24mg, when
administered in sublingual tablets i~ combination with naloxone (at 4:1 dose ratio) in non-dependent
c~piat~ users.

The data from the analysis of 14 subjects indicated that both buprenorphine and naloxone were
quickly absorbed following sublingual administration of the combination tablet of buprenorphine and.
naloxone: Mean peak plasma levels of buprenorphine (Cmax 2.33, 3.53, 5.83 and. 6.44 ng/ml) and
naloxone (0.12, 0.25, 0.44 and 0.47 ng/ml) increased following 4 mg + 1 mg, 8 mg + 2 mg, 16 mg + 4
mg and 24 mg + 6 mg sublingual doses of Suboxone. Mean AUCat values of buprenorphine (13.09,
23.23, 39.38 and 47.55 h.ng/ml) and naloxone (0.12, 0.30, 0.53 and 0.60 h.ng/ml) also increased with
the sublingual dose of Suboxone. The mean elimination half-life of buprenorphine following
sublingual dosing was 34 (14-116, N=53) hours, and that for naloxone was 1.24 (0.33-3.14, N=48)
hours. Although linear, the increases in buprenozphine AUC were not proportional to the dose. There
was a wide inter-patient variability in the sublingual absorption of buprenorphine.
The study results demonstrate anon-dose proportional increase o~buprenorphine AUC.
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Study CR96/023 had two objectives: to assess the relative and absolute bioavailability of a
buprenorphine (8mg) and naloxone (2 mg) tablet when administered orally. and sublingually, and to
evaluate the subjective and physiologic effects of orally and sublingually administered buprenorphine
and naloxone tablets. The study was an open label, balanced 3x3 Latin square crossover design.
Results shoed that absolute bioavailability of buprenorphine from the sublingually administered tablet
was significantly greater; than the bioavailability from the tablet administered orally (13.6 +/- 6.6
compared to 6 .0 +/- 4.1%). Naloxone was approximately 3% bioavailable sublingually while its
bioavailability from the tablet taken orally was practically zero. Therefore, the.: AUC data indicate that
sublingual administration yields 2.5 .times ..:more buprenorphine ..than oral and the. bioavailability of
naloxone after sublingual or oral administration is very low.

Study NIDA #01-1 was conducted to compare simultaneous administration of 4 tablets comprising a
20mg Suboxone dose (2 x 2 mg .tablets plus 2 x 8 mg) with sequential administration of 2 x 8 mg
tablets followed later by 2 x 2 mg tablets, after the first tablets had disintegrated. These .were
considered as supportive data.. No absorption differences were observed between simultaneous or
sequential administration of 4 Suboxone tablets.

Study CR96i012 was an open-label, single dose, four period, dose-escalation study to evaluate
whether plasma concentrations of buprenorphine increase proportionally to buprenorphine dose in the
range of 4 to 24 mg administered as Buprenorphine alone sublingual tablets, and to evaluate the
safety, and dose-response of subjective and physiological effects of buprenorphine. The study
comprised four 3-day treatment periods separated by a washout period of at least ten days.
Examination of individual patient dose—response curves following 4 mg, 8 mg, 16 mg and 24 mg
Buprenorphine alone showed that mean values of buprenorphine Cmax were 1.99, 2.65, 4.42, and 5.41
ng/ml. Mean AUCo_~Zh values were 9.37, 19.92, 34.94 and 4$.81 h.ng/ml from the lowest to highest
dose level respectively. Although linear, the increases in AUC were not proportional to the dose.
There was a wide inter-patient variability in the sublingual absorption of buprenorphine.

In accordance with the above mentioned Suboxone study (CR97/07) the study results of CR96/012
demonstrate a non dose proportional pharmacokinetic of buprenorphine after administration of
Buprenorphine alone. AUC, tmax, and Cmax are comparable regarding different dose strengths in
both studies. This results support the assumption that buprenorphine bioavailability is not influenced
by sublingual administration of naloxone.

Study CR92/111 was designed to assess the treatment potential of sublingual buprenorphine (8mg)
and naloxone (4mg and 8mg) combinations in subjects maintained on 8mg sublingual buprenorphine
for 7 days. This was a double blind, double-placebo, 3x3 Latin squaxe, within-subject study in which
subjects were stabilised on 8mg buprenorphine sublingual solution and then challenged sublingually
with three ratios of buprenorphine / naloxone.

The absolute bioavailability of 8 mg sublingual buprenorphine when given alone or in combination
with 4 mg or 8 mg of naloxone was 42 ~ 9%, 42 ~ 12% and 40 ~ 7%, respectively. The absolute
bioavailability of 4 mg and 8 mg sublingual naloxone was 9 ~ 6% and 7 ~ 4%respectively. The mean
elimination half-life of buprenorphine following intravenous dosing was 32 (16-55) hours, and that for
naloxone was 1.0 (0.63-1.94) hours. The absolute bioavailability of buprenorphine was not influenced
by simultaneous administration of naloxone, both given as sublingual solution. Therefore the
bioavailability of buprenorphine in Buprenorphine alone or Suboxone is comparable and is not
influenced by the presence of naloxone.
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• Bioequivalence
The proof of bioequiva~ence for Buprenorphine in Suboxone and Buprenorphine alone was based on a
crossover study (~R95/001). According to results ~.nalysis, biaequivalence in thz sense ~f statistical
significance could not be established. In fact, knowing that infra- and interindividual variability is high
the planned number of subjects was too low and T-last interval at 48 hours was also too short. Then an
extrapolation of AUC data. is not recommended.

However, in connection with the data of the above. mentioned biaavailability studies it can be
concluded that the bioavailability of buprenorphine in Buprenorphine alone or Suboxone is
comparable and is not influenced by the presence of naloxone.

Because of sublingual administration of Suboxone no additional studies were conducted. regarding
influence of food. This is acceptable.

• Distribution
Buprenorphine
Following sublingual absorption of buprenorphine, there is a rapid distribution phase. Buprenorphine
is widely distributed within. the body. The mean volume of distribution obtained. following
intravenous administration was 2,828 litres. Buprenorpnine is also highly protein ba~~d (96°l0~,
primarily to alpha and beta, globulins. The long ternlinal elir~zi~ati~~ ~hasz ~n~.~r be due in part t~
reappearance. of buprenorphine from. deep compartments, and in part dui to enterohepatic cycling of
the buprenorphine glucuronide metabolite.

Naloxane
In contrast, following sublingual administration, naloxone is rapidly eliminated (median terminal half-
y • r , r. ~ ,_ 
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intravenous administration was 370 (133-770) litres, which agrees with the value of 375 (15.1=619)
litres found by Aitkenhead et al (1984). Naloxone is 45%protein bound, primarily to albumin.

• Metabolism. and elimination
Following sublingual administration of buprenorphine there is a very long terminal elimination phase:.
±hP rn~~ii~~± t~ iz~al Half:Iif~ values of ~~pr~nomhine following ~uboxone X27.41 from 113 values
and Buprenorphine alone (27.09 from 182 values) were similax (Table below). Naloxone is rapidly
eliminated.

Table. Terminal elimination half-life values for bunrenorohine and naloxone
Suboxone Bu renor Nine alone: Suboaone

Bu renor hive Half-Life Bu repo hire Half-Life lYaloxone Half-Life
All data 4 studies All data 3 studies All data 2 studies

113 182: ~4
can 32.49h 28.67h 1.22h

SD . 19.98. 11.27. 0.63
edfan 27.41h 27.09h 1.26h
in 8.98h 2.7h 0.33h
ax 161.16h 69.3h> 3.14h

Buprenorphine
The metabolism of buprenorphine in humans is by 14-N-dealkylation and by conjugation of parent
drug and the N-dealkyl metabolite, norbuprenorphine, to glucuronides. The principal route of
excretion is via the faeces. This was demonstrated in a study in 6 subjects dosed intravenously with
3H-buprenorphine (CR94/006). Radioactivity was completely recovered over a 9-day period, 69% ±
11% in the faeces and 30% ± 7% in the urine. Most of the radioactivity was attributed to free and
conjugated buprenorphine and norbuprenorphine. Two unidentified minor metabolites in urine
accounted for 0.72% and 0.9% of the dose, respectively.
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Naloxone
Two metabolites of naloxone, identified after hydrolysis and extraction of urine were 7,8-dihydro-l4-
hydroxy-normorphinone and N-allyl-7,$-dihydro-l4-hydroxy-normorphinone (Weinstein et al, 1974).
These results indicate that N-dealkylation, reduction of the 6-oxo group and glucuronidation occurs in
man. The mean elimination half-life of naloxone following single sublingual doses of Suboxone was
found to be 1.26 hours (54 values).

It can be concluded that the metabolism of buprenorphine is .not influenced by the simultaneous
administration of naloxone.

• Dose proportionality and time dependencies
The results of CR.97/07 and CR.96/12 regarding dose proportionality axe presented above: dose
proportionality could not be established. This is in accordance .with the results of Buprenorphine alone
studies.

As mentioned above additional multiple dose studies with Subaxone were not conducted. The kinetic
data of the long term study CR96/014 demonstrate that accumulation will not occur. T'~11S 1S in
accordance with Buprenorphine alone data.

~ Special populations
Kinetic data, of the target population was determined in study CR96i014 only. Different results
between the target population and subjects in the short-term pharmacokinetic studies (subjects
experienced in opiate use but not dependent) are not expected.

Renal elimination plays a relatively small role (less than 30% after IV administration) in the overall
clearance of buprenorphine. No difference. was observed in the pharmacokinetics of intravenous
buprenorphine in nine subjects with end-stage renal failure compared with control subjects with
normal renal function. However, plasma concentrations of the two inactive metabolites,
norbuprenorphine and buprenorphine-3-glucuronide, were increased by 4 and 15 times, respectively in
subjects with renal failure. No dose modification based on renal function is required. Based on the
fact that the effects have been studied only under short-term dosing of buprenorphine, it is accepted to
mention a precaution for use in subjects with severe renal impairment in the SPC.

Impaired hepatic function: buprenorphine is metabolised by both oxidation and glucuronidation and
most of the elimination is biliary. The clearance of buprenorphine ..,approaches hepatic blood flow.
Population pharmacokinetic analysis indicated that clearance was reduced in subjects who had
elevated ALT or elevated bilirubin. Therefore, the actions of buprenorphin.e may be prolonged in
subjects with impaired hepatic function.
Buprenorphine is contraindicated in patients with severe hepatic impairment. This is also stated in
section 4.3 of the SPC.

Gender, race and wet ~ht~. A population pharmacokinetic assessment was undertaken using
buprenorphine plasma concentration data from the Suboxone study (CR96/013 + CR96/014) and three
other studies (CR94/001, CR.95/001, CR97/007). The analysis showed that the pharmacokinetics of
buprenorphine are described by either aone- or two-compartment disposition model with first-order
absorption and an absorption lag time. The clearance of buprenorphine (>60 litres/hour) approached
hepatic blood flow. The one-compartment NONMEM model predicted that increasing age and
increasing AST or ALT levels were associated with at least a 20% decrease in clearance rate relative
to the population standard value. Similarly, in the two-compartment model, the clearance rate of
buprenorphine appeared to decrease with increased bilirubin, increased ALT and female gender.
The influence of gender, ethnicity, age and weight on buprenorphine Cmax and AUC values were
examined in the meta-analysis of PK parameters from single dose studies of Suboxone and
Buprenorphine alone. With the exception of ̀ race' in the model results for AUC(0-72) of
buprenorphine following the dosing of "volunteers, naltrexone block" subjects with Buprenorphine
alone, no analysis found a statistically significant effect of the four demographic variables of gender,
race weight and age. The statistical significance of ̀race' may have been due to the large imbalance
between the numbers of Caucasians in the analysis group, compared with other races.
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Elderly: No pharmacokinetic studies were designed to be conducted with Sulioxone in the elderly
populations.

children: I~To pharmacokinetic s~udies were designed. to ue ~~nducted Zvith ~uboxone in children.

The pharmacokinetics of special population was evaluated in the development program of
Buprenorphine alone. The results can be carried forward to Suboxone. No difference was observed in
the pharmacokinetics of buprenorphine in subjects with normal renal function. Even if the
concentration of metabolites were increased the dose may not be adjusted in patients with renal
impairment. However, the company decided to include a statement of precaution for use in subjects
with severe renal impairment in the SPC.
5uboxone should be contraindicated in subjects with severe impaired hepatic function. The. influence
of gender, ethnicity and weight. was also evaluated in the Suboxone pharmacokinetic trials. No
additional warnings regarding special populations are necessary.

• Pharmacokinetic interaction studies
Cytochrome P45Q specificity studies have shown that CYP3A4 is responsible for the metabolic
conversion. of buprenorphine to norbuprenorphine. Therefore, potent inhibitors of CYP3A4 (e.g.,
protease inhibitors like ritonavir, nelfinavir, or indinavir, or azole antifungals such as ketoconazole or
iiraconazolej have the ~oten~ial ~o i~.crease ~lasir~a ci~~~entrations ~f bupre~~~p~ine. Similarly,
inducers of C~'P3A4 e.g., ~henobar~ital, ~arbama~~pine, phenyt€~in, rifampicin) have the potential t
reduce buprenorphine plasma. concentrations because of increased metabolism of buprenorphine to
norbuprenorphine.
An interaction study of buprenorphine with ketoconazole, has been undertaken (PQ1242): Subjects
received 8 mg, 12 mg, or 16 mg Buprenorphine alone per day. for two weeks, and ketoconazole
400 mg/day was added for six days. Ketoconazole administration resulted in clinically significant, 2-
~~~:~ y~~~~a~Pe ' n hr~th ~~na~ ~nc~ ~I~~ o~ ~~,~~r~nar~hin~ after ~ubli~~~ii.al w~mi~istrati~n ~f
Buprenorphine alone., The SPC confains' statements in Section 4.4 ̀ Special warnings and special
precautions for use', and. Section 4.5 ̀ Interaction with other medicinal products and other forms of
interaction' relating to this interaction.

Pharmacodynamics

The. rationale for developing Suboxone for use in treating op old dependency is that it should be
similar in efficacy to buprenorphine alone when taken sublingually, but should produce opiate
withdrawal effects: if misused intravenously by an op old-dependent subject. Thin rationale is
grounded on the fact that sublingual bioavailability of naloxone is poor. Naloxone is not expected to
exert any pharmacological effect after sublingual administration of Suboxone: Therefore,
pharmacodynamic and pharmacokinetic studies were conducted using the parenteral route and/or
sublingual route of administration to investigate whether Suboxone complies with this rationale

~ Mechanism of action
Buprenor~hine is a potent opioid analgesic. It acts as a partial agonist at the µ-opiate receptor with
high affinity to this receptor type and as a,~ antagonist at the k-receptor. Agonistic effects at µ-opiate
receptors lead to euphoria, sedation, constipation, analgesia and. respiratory depression. However as a
partial agonist, buprenorphn~ has.: maximal opioid effects lower than those. of full agonists, providing
a wider safety margin. The analgesic potency of buprenorphine is 25-50 times higher (on a weight by
weight. basis) than that of morphine. Buprenorphine has been. widely used for two decades and has
proved to be a strong: analgesic in relieving moderate to severe acute and chronic pain.

Naloxone hydrochloride is a semisynthetic opioid antagonist. When administered in usual doses to
patients who have not recently received opioides, naloxone exerts little or no pharmacolagic effect. In
patients who have received laxge doses- of opioides, naloxone antagonises most of the effects of the
opioid:. Because the duration of action of naloxone is generally shorter than that of the opioid, the
effects of the opioid may return as the effects of naloxone dissipates:
However, 0.4 mg of naloxone administered iv or sc will precipitate potentially severe withdrawal
symptoms in patients physically dependent on opioides or pentazocine. The precise mechanism of
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action of the opioid antagonist effects of naloxone is not known. Naloxone is thought to act as a
competitive antagonist at µ, K or 6 opioid receptors in the central nervous system.

• Primary and Secondary pharmacology
The following studies provide information about the acute effects of buprenorphine + naloxone
combinations on physiological parameters, and were all conducted in opioid-dependent subjects.
Different subgroups were evaluated: heroin dependent subjects; subjects stabilized with morphine;
patients in controlled methadone programs.

CR93/005 Study (Low Dose Buprenorp,~ne and Naloxone Interactions in Opioid Dependent
Volunteers) was an inpatient, .double blind, double-placebo, within subject, 4x4 Latin square study to
evaluate the physiological and subjective effects of intravenous buprenorphine (0.4mg) and naloxone
(0.4mg), alone and in combination, in opiate-dependent subjects On four separate occasions, at .least
five days apart, subjects were randomly administered: 0.4mg buprenorphine + 0.4mg naloxone, 0.4mg
buprenorphine +placebo, placebo + 0.4mg naloxone, and placebo.
The opiate agonist effects of 0.4mg intravenous buprenorphine in heroin dependent subjects, measured
by subjective and objective assessment, were very mild, and had a similar agonist profile to placebo at
this dose. None of the subjects indicated they would pay money for this buprenorphine dose. The
combination formulation . acted more like an opiate antagonist than an opiate agonist on all
physiological and subjective variables examined; intravenous .administration of 0.4mg buprenorphine
0.4mg naloxone gave similar pharmacological effects to 0.4mg naloxone. All the heroin dependent

subj ects perceived both treatments as dysphoric and unpleasant.

CR93/OU4 Study (Intravenous Buprenorphine and Naloxone Interactions in Opiate Dependent
Volunteers) was a double blind, placebo controlled, crossover study to evaluate the physiological and
subjective effects of intravenous buprenorphine (Zmg) and naloxone (2mg) alone and in combination
in opiate-dependent subjects. Intravenous buprenorphine at a dose of 2mg gave typical opiate agonist
effects in the heroin dependent subjects. Significant increases were noted in subjective ratings of
global intoxication, on the opiate agonist scale and visual analogue scales for ̀ high', ̀drug liking' and
`good drug' effect. However, as judged by the subjects' spontaneous comments, intravenous
buprenorphine did not produce the same intense, immediate effect as intravenous heroin.
Intravenous injection of 2mg buprenorphine + Zmg naloxone produced short-lived but intense opiate
withdrawal which, was indistinguishable from the effects of naloxone alone. The combination
significantly attenuated subjects' rating of global intoxication, `drug liking' and `good drug'.
Qualitatively, naloxone effects were .attenuated by buprenorphine. However during the antagonist
phase immediately following injection, the buprenorphine + naloxone combination was perceived to
be as dysphoric and unpleasant as naloxone alone. Therefore the buprenorphine and naloxone
combination has a low abuse potential in opiate-dependent daily heroin users.

CR94/UO3 Study (Buprenorphine and Naloxone Interactions in 11lor~phine-Stabilised Opiczte-
Dependent Volunteers) was a double blind, placebo-controlled, partially balanced, cross-over study.
Subjects were admitted to an inpatient unit and for the first five days were stabilised on a dose of
60mg morphine per day given as four intramuscular doses of 15mg. Opiate agonist effects were
substantial and similar in magnitude following 15 mg intramuscular morphine and 2mg intravenous
buprenorphine administration. Combining naloxone with buprenorphine attenuated some of the
pleasurable opiate agonist effects seen with buprenorphine alone: the 2;1 ratio diminished all opiate
agonist measures as compared to buprenorphine alone; the 4:1 and 8:1 ratios decreased global
intoxication and opiate agonist scale indices, but did not alter ̀ drug liking'.
Each of the three intravenously administered buprenorphine + naloxone combinations had measurable
short-term opiate antagonist effects. All measures of opiate withdrawal were significantly increased
by the 2:1 and 4:1 ratio. combinations compared with buprenorphine alone, whereas only self-reports
of global withdrawal were significantly increased with the 8:1 ratio. Antagonist effects peaked at five
minutes then dissipated allowing opiate agonist effects to emerge but in adose-dependent manner with
the longest duration of antagonism produced by the 2:1 ratio.
All combination ratios significantly diminished the subject's estimated street value of buprenorphine
and were generally reported by subjects as unattractive as agents for intoxication. Subjects were asked
to estimate the US dollar value they would pay for the challenge dose if it were sold illicitly. Five
minutes after the intramuscular challenge, subjects rated 15mg morphine the highest ($12), followed
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by 2mg bupreriorphine ($8) In coniYasti the 8:1 4:1 and 2:1 ratios of buprenorphine/naloxone had
markedly lovv~r peak dollar values of $2, $2 and $0. The dollar value of the placebo was $1.
Intravenous administration of Z:l and 4:1 buprenorphine/naloxone combinations reliably produced
brief opiate ~vithdra~ral symptoms and v as judged sufficiently unpleasant by opiate-dependent
individuals to suggest ~a relatively low parenteral abuse liability by people using opiates regularly.
Based on observations from this study, a 4:1 ratio of buprenorphine to naloxone was chosen for
Suboxone tablet formulation development.

Bupp 4243 Sfudy (Ef, fects of Buprenorphine and Naloxone in Morphine-Stabilised Opioid Addicts)
This was a double blind, placebo-controlled randomised five-period crossover (two 5 x 5 Latin. square)
study, designed to evaluate the individual and combined effects of intravenously administered
buprenorphine and naloxone This dosage was continued throughout the study. Over a 14-18 day
period. following stabilisation, subjects received single intravenous challenge doses of placebo, 15mg
morphine, 2mg buprenorphine, 2mg buprenorphine + O.Smg naloxone (4:1 ratio), and O.Smg naloxone
challenges in random order at 48h to 72h intervals. Morphine produced significant ̀ good' effects as
assessed on the VAS-G scale whereas 2mg buprenorphine in these patients was not significantly
different from placebo. Similarly the 2mg buprenorphine + 0.5mg naloxone combination was. no
different. from placebo on this scale. On the agonist effects checklist. none of the challenges was
associated with typical opioid-like effects..
Seth naloxon~ and buprenorph ne + nalox~ne were associated with signi~ic~nt ~ith~ra~al eff~~ts
~~mpared to placebo as assessed.. bar the ~Il~A s~al~ m~asur~d during the first 25min and 60min
periods. The effects produced by the buprenorphine + naloxone combination were not significantly
different from those produced by naloxone:
A combination- of buprenorphine + naloxone in a 4:1 ratio produced significant intravenous opiate.
antagonist effects similar to those produced by naloxone. This should limit its potential. for
intravenous abuse by opioid addicts.
~'~l1S Stl1.+~.y S1~n~nl't'S ~~~ rP~»ltg of ch~.~y r~4IO~ ~~SC17~E[~ a~JUV~..

CR92/110 Study (B~prenorphine and Naloxone Interactions in Methadone Maintained Subjects was
a double blind, placebo-controlled, randomised 4x4 Latin. square crossover study to evaluate the
physiological and- subjective- effects of intravenous buprenorphine (0:2mg) and naloxone (O.lmg),
alone and in combination in opiate-dependent subjects. Subjects were randomly challenged on four
separate occasions ~t bast one day- apart. with.. intravenously administered 0.2mg buprenorphine, 0. lmg
naloxon~, t~.2mg buprenorphine + ~img' naloxone and place~io. The subjecics ~r~r~~ ~ri~ysicdiiy
dependent opiate.. users who had been. receiving 40-60 mg daily methadone maintenance for at least
three months.Intravenous buprenorphine at a dose of 0.2mg generally produced. only minimal opiate
agonist effects that were no different from placebo. This was not surprising since the: subjects were.
maintained on moderate doses of methadone.
The.. combination of buprenorphine + naloxone produced withdrawal as great or greater than naloxone
alone and resulted in one subject precipitously leaving the study. Similarly buprenorphine + naloxone
~lld IlaIOXOIle 510118 pr0[lUCe~ Oplale aIlIS~0Il15t eIIEC~S OIl Il~~ ~'cl~~ it~1.0 3y5iu~ii: aitu uiaSiviii, uiuiru

pressure.
Therfore the combination of buprenorphine 0.2mg + naloxone O.lmg has a low abuse liability in
methadone maintained subjects as it produces si,gni~icant urithdrawal symptoms in methadone-
stabilized subjects after intravenous low dose administration.

Bupp 5257 Study (Buprenorphine/naloxone Combination Tablet: effects in Opioid- Dependent
Volunteers) was undertaken. to assess the. subjective, objective- and physiological effects of
buprenorphine/naloxone combinations and buprenorphine in opioid-dependent volunteers. On
separate occasions, subjects received 5 dose levels. of Suboxone sublingual . tablets
(buprenorphine/naloxone: 1/0.25mg, 2/O.Smg, 4/lmg, 8/2mg, and 16/4mg), 8mg taste-matched
buprenorphine tablet,. intramuscular 4:1 buprenorphine / naloxone injections (1/0.25mg, 2/0.5mg,
4/ l mg, 8/2mg, and 16/4mg), $mg intramuscular buprenorphine, l Omg intramuscular hydromorphone,
and 0.25mg intramuscular- naloxone. Intramuscular administration. of 4:1 combinations. of
buprenorphine + naloxone (1/0.25mg, 2/U.Smg, 4/lmg, 8/Zmg and 16/4mg) to 8 subjects stabilised on
40mg oral hydromorphone per day produced dose-related antagonist responses for observer rating of
withdrawal, and subjective `bad effects.'. Significant withdrawal effects were observed only for
intramuscular buprenorphine/naloxone 16/4mg. In contrast, intramuscular buprenorphine gave only
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opioid agonist effects. Sublingual buprenorphine/naloxone was well tolerated in the opioid dependent
subjects and neither precipitated withdrawal nor showed opioid agonist effects.
The study results demonstrate that different sublingual doses of the buprenorphinelnaloxone 4:1
produce opioid agonistic effects only. The intramuscular administration causes antagonistic effects as
expected.

Bupp 3712 Study (Buprenorphine's physical dependence potential: antagonist-precipitated withdrawal
in humans) had the primary purpose to determine whether any physical dependence resulting from
chronic buprenorphine maintenance .could be demonstrated using a precipitated withdrawal procedure
with naloxone or naltrexone. After. a 2-week outpatient buprenorphine induction and stabilisation
period subjects were admitted onto a closed 14-bed behavioural pharmacology research unit for
approximately 6 weeks. Subjects received 2, and 4 mg buprenorphine .sublingual solution on Days l
and 2, and 8 mg/day for the rest of the two-week. stabilisation period. In the experimental unit they
were maintained on 8 mg/day given at 08:OOh each day. On challenge days they were given one of the
following at 10:00h, ordered by .Latin square. and presented double blind and double-dummy: placebo,
naloxone 0.3, 1, 3 and 10 mg /70kg i.m. and naltrexone 0.3, 1 and 3 mg /70kg orally separated by a
least 72 hours. Behavioural and physiologic. responses were measured over the following 12 hours.
After the final challenge session the buprenorphine dose was tapered to zero over 4 days and the
subjects received placebo for a further 5 days.
Both naloxone and naltrexone produced orderly dose-related and time-related effects on multiple
variables assessing withdrawal, Generally, intramuscular doses of 3mg produced withdrawal effects.

:High doses of intramuscular naloxone produce withdrawal effects in subjects. stabilized on
buprenorphine. The dose was 10 times. greater than doses that precipitate withdrawal in subjects
maintained on 3Omg methadone. The applicant came to the conclusion that the need for higher doses
is consistent with the presence of only a low level of physical dependence in buprenorphine
maintained subjects.
The observed effect could be explained by the high affinity of buprenorphine (higher than the affinity
of naloxone) to µ-receptors. Therefore naloxone is not suitable for the treatment of buprenorphine
intoxication.

Relationship between plasma concentration and effect

The efficacy in relation to plasma concentration was evaluated in the Buprenorphine alone studies.
The effects were not influenced by simultaneous sublingual administration of naloxone in doses up to
32/8mg Suboxone.

Pharmacodynamic interactions with other medicinal products or substances

Pharmacodynamic interactions were not evaluated for the fixed combination. Post marketing
information regarding pharmacodynamic interactions will be provided.

Overall conclusions on pharmacodynamics

The rationale for developing Suboxone for use in treating opioid dependency is that it should be
similar in efficacy to buprenorphine alone when taken sublingually, but should produce opiate
withdrawal effects if misused intravenously by an opioid-dependent subject.

The intravenous or intramuscular administration of buprenorphine/naloxone causes withdrawal effects
in heroin dependent subjects, and also in morphine- or methadone- stabilized subjects. Sublingual
administration of the buprenorphine/naloxone 4:1 combination produces opioid agonistic effects only.
High doses of intramuscular naloxone produce withdrawal effects in subjects stabilized on
buprenorphine. The dose was 10 times greater than doses that precipitate withdrawal in subjects
maintained on 30mg methadone. The applicant came to the conclusion that the need for higher doses
is consistent with the presence of only a low level of physical dependence in buprenorphine
maintained subjects.
It can be concluded from the results of the pharmacodynarnic studies that the intravenous misuse
potential for Suboxone is very low in comparison with buprenorphine alone. The intravenous or
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intramuscular administration"produces wi thdrawal effects in all opiate dependent subject.
or oral administration of naloxc~ne in doses up too 8mg has no pharma~odynamic effects,

~~inical ~ifi~~4y

This Section reviews the studies that show the efficacy of Suboxone for the clinical indication of
"Substitution treatment for major opioid drug dependence,. within acomprehensive- therapeutic
monitoring framework. of medical, social and psychological treatment". Of the fully reported trials,
one was conducted with Suboxone (CR96/013+CR96I014), and one with Buprenorphine alone
(CR96/013). Three 52-week studies of Suboxone provide evidence for the long-term effectiveness of
Suboxone (CR96/013+CR96/014, NIDEI #1018, USOS). Three double blind pilot studies of Suboxone
provided dose-finding information prior to commencing study CR96/013+CR96/014, or provide
information about less than daily dosing of Suboxone (CR95/002, Bupp 4729, Bupp 5113).

The main Suboxone efficacy studies are CR96/013 and CR96/014. All the other studies presented in
the table are pilot efficacy studies ore long. term studies in different settings, Of those only
NIDA#1018 and US08 will be presented and discussed as supportive studies.
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Study Design
ID

Study Posology Subjs by arm Duratio Diagnosis Primary
entred! n Incl. criteria Endpoint

CR96 randomised, sublingual 109 4 Opiate opiate
/013 placebo- buprenorphine/ Buprinalox weeks dependence craving

controlled, naloxone 16/4mg seeking for illicit drug
double blind, or buprenorphine 105 Bupr substitution use
parallel. group 16mg ̀ therapy

or placebo 109 Placebo
CR96 open label, flexible with 472 48-52 Opiate illicit drug
/014 subjects from buprenorphine/ weeks dependence use

study 96/013 naloxone doses of seeking for
and patients up to 24/6mg substitution
from 4 new therapy
centres

NTD open label with Suboxone 8/2mg 582 9-52 Opiate illicit. drug
A#10 no up to 24/6mg weeks dependence use
18 randomisation seeking for

substitution
therapy

US08 multi center Suboxone up to 93 12-52 Opiate illicit drug
randomized 24/6mg randomised weeks dependence use
open parallel 28 seeking far
group study completed substitution

52 weeks therapy
CR95 randomised Suboxone up to ZS up to Opiate illicit drug
/002 double blind 16/4mg only seven 21 dependence. use

parallel group completed weeks
Bupp double blind Suboxone up to 47 37 days Opiate illicit drug
4729 triple cross over 16/4mg only 14 dependence use

completed
Bupp double blind Suboxone up to 46 enrolled 11 Opiate illicit drug
5113 triple cross over 24/6mg only 13 weeks dependence use

completed

• Dose response studies

See Clinical Pharmacodynamics.

• Main studies

CR96/013 (and CR96/014): Phase III Multicenter Efficacy/Safety Study of Suboxone for the
Treatment of Upiate Dependence

METHODS

CR96i413 was a randomised, placebo controlled, double blind study intended to demonstrate the
safety and efficacy of four weeks treatment with Suboxone sublingual tablets.
Matched Buprenorphine alone (mono buprenorphine) tablets were included as an active control and
matched placebo tablets as anon-active control. The study was designed to compare each active
buprenorphine treatment against placebo. The 4-week study was the first part of a larger safety study
that offered continued open label treatment of Suboxone for up to a total of 52 weeks, including
at-home use. All subjects who completed the efficacy phase (CR96/013) were offered continued
treatment in the safety phase, and additional subjects were recruited directly into the safet}r study
(CR96/014).

OO EM EA 2006 21 /42



Study Participants.

All participants were opiate—dependent and had used heroin for a median duration of 84 months and
about half of them had previously been treated with methadone or LRAM while the others were naive
to treatment. 64.7°lo were men .and 35.3% were ~~m~n; mean age eras 37.6 years.

Treatments
A total of 451 subjects were screened from which 326 were randomised to treatment: 110 subjects to
Suboxone 16/4mg, 106 to taste-matched Buprenorphine alone 16mg, and 110 to taste-matched
placebo. Three subjects, one in each group were not dosed. Therefore. t11e intent-to-treat efficacy
sample comprised 323 subjects, 109 receiving Suboxone, 105 receiving Buprenorphine alone, and 109
receiving placebo tablets.

It was decided not to use Suboxone for induction but to use the taste-matched Buprenorphine alone
tablets, with the objective of achieving a rapid attainment of the target 16mg dose of buprenorphine,
without the complication of withdrawal symptoms, which might have occurred dwring induction.
Placebo group patients were inducted with matching placebo tablets and remained on this study
medication throughout the 4-week trial

Objectives
Thy n~ai~ objective ~f t1~e suds ~v~s t~ ~'~n~~n~trate the safety and ef~ica~~ of f~~?= ~~~ks 1~~atm~int
Frith ~uboxone sublingual tablets v~rs~.s pl? Lebo i~ r~~~~i~g ~piat~s misuse.

Outcomes/endpoints
There were two primary efficacyparameters: the number of opiate negative urine samples provided by
the subjects,:. and opiate craving score values. It was hypothesized that buprenorphine treatment with
Suboxone or Buprenorphine alone tablets would give rise to an increased number of opiate negative
,~rin~ ~amn~es and would reduce opiate craving scores.
Secondary outcomes: Subject's global impression of his/her own status- was reported using a 100-point.
scale where a score of 50 represented ̀ no change' and a score of 100 represented ̀ much better'.
Clinicians provided global impressions of their subjects' status from the perspective of the entire
4-week study period and relative to the previous clinic visit using a-similar scale

Sample size
target sample size of ~ 2$"subjects per treatment group was chosen oas~d can ~~tiv~~ eal~i~d~ ~~s ~~

the two primary efficacy. variables, urine tests negative for opiates and opiate craving score, taking
into consideration a potential 33% attrition rate.
In order to detect a difference of 10% in urine tests negative for opiates between the buprenorphine
and placebo groups, with a Type I error of 0.05 an a power of 0.90, 84 subjects per treatment group
would be required.
A sample size of $6 subjects per group would be sufficient to detect a 10-point difference between
treatment groups in opiate craving with a Type i errt~r ~ac~ ui u.v~ d~u d p~~~r u~ ~.oC.

.Randomisation
A total of 4S1 subjects were screened from which 326 were randomised to treatment: i its subjects ro
Suboxone, 106 to taste-matched Buprenorphine alone, and 110 to taste-matched placebo... Three
subjects,: one in each group were not dosed. There~~re the intent-to-treat efficacy sample comprised.
323 subjects, 109 receiving Suboxone, 1Q5 receiving Buprenorphine alone, and 109 receiving placebo
tablets.

Blinding (masking
Blinding was accomplished by using identically appearing and tasting tablets for all three treatment
groups. Flavour was added to placebo and buprenorphine tablets to match the flavour of the
combination of buprenorphine/naloxone tablet.
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Statistical methods
In the protocol, pairwise normal approximation to the binomial (Z-test) was the proposed statistical
test for analyzing the percentage of urine samples negative for opiates. In fact, the distribution of the
percentage of urine samples .negative for opiates was analyzed. with the two-way ANOVA model
containing the fixed effects of center and treatment and included a center by treatment interaction. The
least squares means of the treatment groups were compared in parrs. The 95% confidence interval for
the difference between combination therapy and monotherapy was calculated. The two-way ANOVA
model was adjusted for center effect. Since the distribution of the percentage of clean urine samples
was severely skewed, the data were also analyzed with the Wilcoxon test to compare each pair of
treatment groups.

All statistical tests were performed as two-sided tests at the 5% level of significance. The baseline
characteristics and. primary efficacy variables in the efficacy study were to be analyzed using "intend-
to-Treat methodology. For some of the efficacy parameters, some subsets of this sample were also
planned, such as those subjects with complete data sets, however, these were not performed.

RESULTS

Recruitment
A total of 451 subjects were screened from which 326 were randomised to treatment: 110 subjects to
Suboxone, 106 to taste-matched Buprenorphine alone, and 110 to taste-matched placebo. Three
subjects, one in each group were not dosed. Therefore the intent-to-treat efficacy sample comprised
323 subjects, 109 receiving 5uboxane, 105 receiving Buprenorphine alone, and 109 receiving placebo
tablets. All subjects enrolled in the efficacy study were opiate-dependent and had used heroin for a
median duration of 84 months (range 3 to 468 months) at the time of entry into the study. About half
of the subjects had previously been treated .with methadone or LRAM while the others were naive to
treatment. The majority of subjects were .white men in their mid-thirties. Of the 323. subjects in the
efficacy study, 64.7% were men and 35.3% were women; mean age was 37.6 years. There were no
statistically significant differences in any baseline characteristic between treatment groups.

Conduct of the study
The study terminated after significant statistical effects were shown between treatment and placebo
groups. For the 296 subjects who were not affected by the early closure of the study, retention in the
study was high; 243 subjects (82%) completed and 53 (18°10) discontinued. Five of these subjects
discontinued due to adverse events. Three of them had received Suboxone; their adverse events
included nausea, vomiting, and withdrawal symptoms (1 subject); withdrawal symptoms alone (1
subject); and irritability, headache, and decreased appetite (1 subject). The remaining two subjects
had received Buprenorphine alone and experienced nausea (1 subject) and sedation and dizziness (1
subject).

Baseline data
The study was conducted in the target population. Baseline data were comparable fort he three
treatment groups.

Numbers analysed
Of the 296 subjects who entered the dosing phase 243 completed the study.This is acceptable, as the
retention in study was high. 85%combination therapy; 84% monotherapy, and 77%placebo.

Outcomes and estimation

Negative urine sam males: Statistical analysis of the results showed that patients treated with Suboxon~e
or Buprenorphine alone tablets had a significantly higher percentage of urine samples that were
negative for opiates than patients treated with placebo tablets. There was a statistically significant
effect of centre but the treatment-by-centre interaction was not significant. There was no significant
effect of age, gender or ethnicity on the percentage of clean urine samples, and there was no
significant interaction between these variables and treatment.
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+pan percent ~ J~~ Urine ~~r~npi~~ 1~I~~~~i~7e fay- opiates ~~~ Trea~ax~+~a~t gaup

for ~u~j~~.t~ i~ the ~ffi~a~~ ~tu~f~

Tre~t~~~at ~r+~~ ~+t I~~+e~n Fe~'~~nt ~(~~ P-~~atu~ ~s. P'L~+~~I~~~

Eau r~na hin~~nal~xane [~~3 17,8 ~,~ ~.4Qf}1

~u r~t~~ dine t(~5 2~.~ ~.~ ~{},►~~}1
pl~~~~~ ~a~ ~.~ ~ l.~t~
x~tal ~~~ 1~.~ l.~ -
`Tw{a-why }~T~~►~IA

Craving score: Upon entry into the efficacy study, opiate craving was moderate (mean scores
62.4 to 65.6) and reflect no apparent differences between treatment groups. Over the 4-week study
period there was a steady decline in mean craving scores following fireatment with both Suboxone and
Buprenorphine alone: at Week 4 the mean score in the Suboxone group was 29.8, and was 33.0. in the
Buprenorphine alone group and both were significantly lower than the change in opiate craving in the
placebo-treated group, that had a mean Week 4 craving score of 55.1. Also, at each week after
baseline, the craving scores in the Suboxone and Buprenorphine alone groups were significantly lower
than in the placebo group.. No _significant interactions between treatment and centre, age, gender or
ethnicity on craving scores were detected.

tJpi~~e braving scare Ad~ust~d I1r~eans +~~~~ by Treatment Gc~aup and ~'a~iQw-up
Period ~~r SuL~jects in th+e Effi~ac~ ~tu~~~_

~'t~'eek ~ombinarifln Thera :4~i+~nnther~ 'Y Placebo

__ M_ h~fean (~~]~ lit- -- Mean SE N Mean S~
~3aselin~ 1Q~ 6~.4 2.6~ 1(}4 63.3 2.7 144 65.5 2.4

~ 1u8 A-~.~ (2.2 104 45.7 (~.~) IU? 60.E ~~,2)
2 98 33.8 2.4~ 93 3~.2 (~.6 i~~ 57.0 X2.3
3 _ 95 _ _ 3~,2 ~.6} S~ 3~.~ (2.8) ~4 54.4 {2.
d ~b Z~:B 2.~} 85 33.E (3.0~ ~9 ~S.l {2.8)

Gomt~tna~on thQrapy a$. t'liiGCC?C} ~U.UUU(~ TC"pCdLCU ITIC~SWe$ A:VUY:l, vcnueo w1~n spat-p~otana~,y~~s
Monnthera~ vs. Pla~ekx7 _ ~i <Q!7~ I, recreated measures ~2dC7VA, verified with split~piot analysis:.

Secondary outcomes: Subject's global impression improved over the 4-week study period: the mean
score for subjects treated with Suboxone increased from 64.1 to 75.7 and the mean. score for subjects
treated with Buprenorphine alone increased from 65.8 to 74.7. At each week, subjects who received
Suboxone or Buprenorphine alone had significantly higher scores than those who received placebo.
At Week 4, mean clinician's global impression scores were 69.2 and 66.5 for the Suboxone and
R~,InrP~r~~hi~P ~1nnP ~n~1~s; respectively, compared to the placebo group mean score of 57.9, The
scores in ~t~ie Suboxane and B~prPn~a~hine alone groups wire statistically significantly higher than. the
placebo score at each. week.

The chosen primaxy and secondary efficacy endpoints were acceptable and in accordance with those
v~~s~n fs~r st~a~ii.~s thw~t ?Pw~ t~ ~~prQ~~,l s~#`Bupre~.~r~~.ine ~l~n~.
Compared with placebo treated subjects, those treated with Suboxone ore Buprenorphine alone had
statistical significant reduced heroin use, as judged by the higher percentages of urine samples that
were negative for opiates. Subjects also had a marked reduction in craving for heroin.

There was no effect of age on the efficacy results and there were no meaningful differences between
the genders or the different ethnic groups..

The study also showed that Buprenorphine alone treatment was similarly effective, and there were no
obvious differences: between Suboxone and Buprenorphine alone: T6 mg doses of both products
produced similar mean increases in the numbers of opioid negative urine samples, and reduced opioid
craving by similar amounts. Apost-hoc statistical analysis of non-inferiority of Suboxone and
Buprenorphine alone was undertaken but the study was found to be underpowered to provide a firm
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sion, but it was not the intention to show non-inferiority of Suboxone to Buprenorphine alone in
the context of this study. Although statistical significance was not established, the results indicate that
Suboxone is as effective as Buprenorphine alone in the treatment of opiate dependency.

Ancillary analyses

• Analysis performed across trials (pooled analyses and meta-analysis)
NA

• Clinical studies in special populations
All relevant siudies were conducted in the target population. Studies in children, in the elderly or in
patients with renal or hepatic impairment were not conducted with Suboxone.

• Supportive study(ies)
NIDA# 101 S
Open study of Suboxone tablets to investigate. ̀ Best Practice' for use in an office-based setting

NIDA #1018 was an open study of Suboxone tablets to investigate ̀ Best Practice' for use in an office-
based setting. The study was conducted in the USA. Physicians could each recruit up to ten opioid-
dependent subjects. Treatment was for up to one year. A total of 582 (386 males) were enrolled in the
study.
Suboxane was successfully used to initiate treatment. On the first day of treatment, most patients
received 8 mg (190, 32.6%), 4 mg (126, 21.6%) or 16 mg (1.02, 17.5%) Suboxone.
During the remainder of the study, the doses of Suboxone were adjusted to meet individual .patient's
needs; the most frequent average daily doses were between 8 mg and 16 mg. A total of 189 patients
completed the study protocol representing a retention rate of 32%. Overall retention rates (27-35%)
were similar across all the treatment settings. Of the189 patients, 162 (112 male and 50 female)
received at least 47 weeks of Suboxone treatment.
Suboxone treatment was associated with reductions- in the percentage of opiate-positive urine samples
during the study. Overall after 3, 6 and 12 months of treatment, 29.6%, 23.65% and 19.0% of urine
samples were positive for opiates compared with 90.5% at the start of treatment. Similar results were
found for self reporting of opiate use by patients. Non-opiate drug use was also reduced during
treatment. Improvements were also noted in the Clinical Global Impression Scores recorded during
treatment. overall there was a good level of agreement between patients' and physicians'
assessments, with most patients being scored as ̀ much improved'. Risk Assessment Battery (RA.B)
results showed marked and statistically significant reductions in ̀ Drug Risk' and ̀ RAB Scaled' scores
following treatment. Addiction Severity Index results showed highly statistically S1gIl1f1C8.Ilt

reductions in severity of ̀Drug-related Impairment' and ̀ Legal Status' scores and a smaller reduction
in ̀Family/Social (Interpersonal Functioning)' scores.
Overall there were 112,851 patient days of Suboxone dosing. The overall average daily dose of
Suboxone was 15.8 mg, although there was significant use of higher and lower doses.

This study confirms the results of the randomised study CR96/013. Subjects who remained in the
study exert reduced misuse of opiates. The low retention rate is typical for this patient group.

US08 Study (Randomized comparison of the use of Suboxone for opioid dependence in three office
based settings in the LISA) A 52-week study compared the use of Suboxone for opioid dependence in
three office-based settings in the USA (US08). The study aims were: to document physicians'
preferred prescribing practices, including induction, dose adjustment, maintenance, and take-home
dosing; to document the ease or difficulty they encounter in delivering Suboxone in the three
treatment settings; and to document the acceptance, compliance, response and necessary adjustments
from the patients' perspective. The three treatment settings were:. an office-based psychosocial
treatment setting, using the Matrix Recovery /Relapse Prevention Model, within which buprenorphine
treatment was introduced by making available the service of a physician; a private physician's office
within which buprenorphine is prescribed and supplemented with relapse prevention delivered by an
appropriately trained medical assistant; and a research clinic housed in a traditional opiate
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maintenance treatment- (methadone) clinic- but- with- personnel experienced in the- clinical- use of

buprenorphine.
A total of 128 patients were screened for participation in the study. Of these, 16 failed the screening

process, t~,~o others who passed the screening process failed tv show for randomization. ~'he efficacy

evaluable (EE) population comprised 93 patients and the intent to treat (ITT) population comprised
103 patients (EE population + 10 partners).. The safety population comprised 104 patients (ITT

population. + a subject treated at two settings).
On the first day of treatment, patients saw the physician and received a 2, 4 or 8mg first. dose of

Suboxone taken sublingually at the clinic. Most (97) of the 103 patients were given 4mg Suboxone as
their first dose of Suboxone. Of the other 6 patients, 4 received 2mg and 2 received 8mg Suboxone as
their first dose. On the first day, patients could receive an additional Suboxone dose up to 8mg at the
treating physician's discretion. Most patients were recorded as having taken 8mg Suboxone (50
patients) or were prescribed 8mg Suboxone (35 patients) as their total dose on Day 1. Twelve patients
received just 4mg total dose of Suboxone on Day 1. The other patients received a higher total dose of

Suboxone on Day 1. Patients were prescribed or dispensed enough medication. to continue dosing;

until the. next office visit, Patients made contact with the study physician on the following. day and.
were seen by the physician at least one more time during the first study week for follow-up evaluation
to include drug use, signs and symptoms of opiate .withdrawal or over-medication, and any adverse
effects.. At that time, dosage could be adjusted by 8 mg/day increments, to a m~imum of 24 mg
bupren~rphin~.
During weeks 2-6 patients s?w t~~ sfia~~ ~h~s~~iar_ ~~~~ w~Pkly for ~yaluation ~f treatment progress,
medication effects and... side. effects. A urine sample was obtained at each visit to screen for drugs. of
abuse. Additional visits were to be scheduled as medically indicated. After Week 6 the. study
physician reviewed. and discussed treatment progress.. and. options with the subject to determine
whether to begin detoxification, continue further maintenance, or explore other treatment options.
Buprenorphine treatment could. continue for up to 52 weeks.
Urinary opiate results are. not available. from the stud.
Retention off-patients-in-treatment is-an-important indicator of treatment efficacy. Of-the 104 patients, 
28 completed the.. study, 26 of who completed at least 47 weeks. of Suboxone treatment. Of the 76
patients who discontinued early, 47 failed to return to the clinic at some point in the study,. and 14
patients -requested early termination- from-the study. -Three patients. discontinued- due to unwanted
effects of the medication.

This study report provides limited efticacy information since urinary opiate-resuiis are not avaiiadie.

Studies CR95/002,. Bupp4729, and Bupp5113 were. pilot studies. Only a few subjects completed the
studies. No additional results were obtained to demonstrate efficacy.

• Discussion on clinical efficacy
Study CR96/013 demonstrates statistical significant. superiority. of Suboxone compared to placebo
regarding all primary and secondary et`~icacy endpoints. ine resuiis also ina.icaie ina~ 5uboxone is as
effective as Buprenorphine alone in. the treatment of opiate dependency.

This conclusion is indorsed by the results of the open Suboxone studies CR.96/014, NIDA#O 1$ and
US08 including more than 1400 patients.

Successful detoxification can be obtained with Suboxone titrated downwaxd to Zmg before termination

of the therapy. However,. in some patients it is necessary to titrate downward from 2mg in small steps
of 0.4mg before termination of the therapy..

The CHMP was concerned, as for these patients a titration would be possible only with Buprenorphine
alone. As Suboxone is indicated for .substitution treatment for opioid dependence, be it acute
detoxification or maintenance treatment, is clinically justified to have 0.4mg/O.lmg Suboxone tablets.

The Applicant argued that the: efficacy. and safety of Suboxone and Buprenorphine alone when used as

directed axe comparable. Therefore, it should be acceptable_ to patients to use the 0.4 mg
Buprenorphine alone tablet for those exceptional circumstances when doses below 2 mg

buprenorphine are required and, since detoxification. ofpatients who are continuing to inject opioids is
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not likely to be considered an appropriate course of treatment, the lack of a combination tablet in this
dose range should not present a significant clinical issue.

Where it is not desirable to switch detoxification therapy from Suboxone to Buprenorphine alone (or
any other b~uprenorphine that might be available for the treatment of opioid addiction in the future),
the CHMP agreed with the applicant's position that the lack of a combination tablet in this dose range
should not present a significant clinical issue. Therefore a follow up measure is adequate.

In conclusion detoxification with a switch from Suboxone to Buprenorphine alone will be monitored,
as a part of the risk management plan.

Clinical safety

Suboxone is proposed for the treatment of opiate dependence. Buprenorphine alone (buprenorphine)
is awell-established substitution treatment for .opiate dependency as an alternative to methadone
treatment. Buprenorphne has equal efficacy to other substitution treatments but has the added benefit
of being safer in overdose as there is a ceiling effect on respiratory depression. Buprenorphine alone
(buprenorphine alone) has been licensed in France since 1996. It became clear however that the
diversion of Buprenorphine alone to the black-market and inappropriate use was occurring. There
were deaths, due to respiratory depression and cardiovascular collapse in addicts who misused.
buprenorphine, especially with the concomitant use of benzodiazepines. The concept of combining
buprenorphine and naloxone in a single tablet stemmed from the goal of deterring intravenous misuse
of buprenorphine by opiate. addicts...

• Patient exposure
The total exposure to Suboxone is 1631 patients. The total long-term exposure is 1158 patients. In
CR96/013 and CR96/014 the 16mg and the 20mg/day doses were the most frequently administered.
The 16 mg dose had the highest exposure

Study Product N.
sub'ects

Men Wome
n

Duration

CR95/002 Suboxone 25 16 9 6-20 wks
CR96/013+CR96/014 Suboxone 4m -24m 472 327 145 52 weeks
USOS Suboxone 4m -24m 104 66 38 52 weeks
NIDA #1018 Suboxone 4mg-24m 582 386 196 52 weeks
0640201 Suboxone 4m 40 31 9 12 weeks
Bu 4729 Suboxone 8m 47 33 14 11 weeks
Bu 5113 Suboxone Sm 4b 30 16 11 weeks
Bupp 6683
Australian Study

Suboxone 2mg-32mg 17 11 6 26 weeks

RC050175
Finnish Stud

Suboxone 2mg-32mg 64 SZ 12 Up to 75
weeks

lO.CTN-001 and CTN
002

Suboxone lmg — 8mg 234 161 73 Z weeks
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Tahle~ Demo~ranhic characteristics of Patients in the long term Suhaxone studies

Race Total Age range Women Age range Men Age range %Male
~J~lhite 754 (15-51) 252 (15-61) 502 (15-51) 66.6
lack 202 (18-65) 76 (18-60) 126 (22-65) 62.4
Hispanic 138 (Z1-66) 25 (21-52) 113 (21-66} 819
Other Hispanic 29 (33-65) 10 (33-45) 19 (34-65) 65.5
Asian/Pacific Islander 12 (21-56) 4 (23-41) 8 (21-56) 66.7
ative American 11 (24-60} 7 (24-47) 4 (36-60) 36.4
Asian. 9 (19-39) 4 (19-36) 5 (2$-39) 55.6
Other 3 (24-42) 1 24 Z (24-42) 66.7
Total 1158 (15-66) 379 (15-61) 778 (16-66) 67.3

Suboxone Doses used in Clinical Trials

When the number of dose levels to which each subject was exposed was counted, including induction
and titration doses, the 16 mg/day and the ZO mg/day doses of 5uboxone were the most frequently
administered. The minimum. and maximum Suboxone doses used for maintenance treatment were
4 mg/day and24 mglday, respectively4 A 2 mg/day dose. was used during dose.-reduction at the end of
the study...

Individual subjects attained a stable dose Ieve1 of buprenorphine/naloxone and tended not to deviate
from this dose during the. study.
Overall, there was a total of 92,930 person-days exposure (average of 197 person-days per subject)
among the 472 subjects in the safety study. The 16 mg Suboxone dose had the highest exposure
(32,448 person-days), with an average of 82 person-days per subject

• Adverse_ event
A profile of adverse events relating to clinical use of Suboxone is obtained from the 52-week pivotal
efficacy/safety study (CR96/013 + CR96/014) and from the 52-week Suboxone Safety/Best Practice
study (NIDA #1018). Comparison of Suboxone, Buprenorphine alone and placebo is made from the
4-week efficacy study (CR96/013).

Adverse Events Following Treatment with Suboxone, Buprenorphine alone and Placebo in Study
CR96/013

Overall Adverse Events.:
Buprenorphine, whether administered alone or in combination with nalaxone, was well tolerated. The
most frequently reported events during the efficacy study (reported by at least 10% of subjects) were
hPari? jhP~ withdrawal ~vnr~mm~; ~~in; insc~rnx~ia~s nausea; and sweating. Of the more common events,

headache, abdominal pain, and constipation were reported somewhat ~nnore frequently by the subj~~ts
in the buprenorphine groups compared to the placebo group. Placebo subjects reported a higher
~i~cidz~~~ ~f hack ~ai~, Withdra~ral ~yndreme, ~iarrha~a, ~n~ ~hia~itis than bu~ren~rphine-treat~~
subjects.:
:x,1~~en ~,~~,~~r~e events most fr~~uentl;r re~~rt~d by ~ubje~t~ tr~atesl z:~ith ~itl~~r ~~a~r~ns~rphine
formulation were examined, the frequency of adverse events was similar between the treatment groups
in the vast majority of cases. Amongst events that were reported by fewer than 5% of the subjects,
somnolence was somewhat more common amongst buprenorphine-treated subjects; no other trends
were observed.

~EMEA Z0~6 28/42



CR96/013: Adverse Events Reported by at Least 5% of Subjects Overall by Body System and Treatment Group
Adverse Event
(COSTART Coded Term)

Suboxone
(N =107)

Buprenorphine
alone
=103)

Plaeeba
(N =107)

All
(N = 317)

Bod As A Whole
Asthenia ? 6.5°l0 5 4.9% 7 6.5% 19 6.Q%
Chills 8 7.5°/u 8 7.8% 8 7.5% 24 7.6%
Headache 39 36.4% 30 29.1% 24 22.4% 93 29.3%
Infection 6 5.6% 12 11.7°/a 7 6.5% 25 7.9%
Pait1 24 22.4% 19 18.4% 20 18.7% 63 (19.9%
Pain Abdomen 12 11.2% 12 11.7% 7 6.5% 31 9.8%
Pain Back 4 3.7% 8 7.8% 12 11.2°/a 24 7.6%
Withdrawal syndrome 27 25.2% 19 1$.4% 40 37.4% 86 27.1%

Cardiovascular S stem
Vasodilatation 10 9.3% 4 3.9% 7 6.5% 21 (6.6%

Di estive 5 stem
Consti ation 13 12.1 % 8 7.8% 3 2.8% 24 7.6%
Diarrhoea 4 3.7% 5 4.9% 16 15.0% 25 7.9%
Nausea 16 (15.Q% 14 (13.6% 12 11.2% 42 13.2%
Vomitin ~ 8 7.5% 8 7.8% 5 4.7% 21 (6.6%)

Nervous S stem
Insomnia 15 14.0% 2Z Z1.4% 17 15.9% 54 17.0%

Res irato S stem
Rhinitis 5 4.7% 10 9.7% 14 13.1 % 29 9.1

Skin And A ends es
Sweatin 15 14.Q% 13 12.6°/a 11 10.3% 39 12.3%

Source data.: Table 40 of CR96/013 + CR96/~14 study report. Report located in Module 5, Section 5.3.5.1.1

Treatment Relationship and Severity

The most common adverse events that were judged by the investigators to have been at least possibly

related to either of the buprenorphine treatments were headache (26.2°10 of Suboxone subjects, 18.4%

of Buprenorphine alone subjects), insomnia (10.3%, 17.5%), nausea (13.1%, 9.7%), sweating (11.2%,

9.7%), and constipation (11.2%, 6.8%). The incidence. of adverse events was comparable when

buprenorphine was administered as monotherapy as compared to administration in combination with

naloxone.
The majority of adverse events reported were either mild or moderate in severity. Headache, pain, and

withdrawal syndrome were the most frequent events reported as being severe in intensity.

CR96J013: Adverse Events Classified as Severe in Intensity
Adverse Event
(COSTART Coded Term)

Suboxone
(N=10'7}

Buprenorphine
alone
=103)

Placebo
(N=10'~

All
(N=317)

Bod As A Whole
Asthenia 1 0.9% 0 0 1 (0.3%
Fever 1 0.9% 0 0 1 0.3%
Headache 5 4.7% 2 1.9% 2 1.9% 9 (2.8%
Accidental In'ury 0 Q 2 1.9% 2 (0.6%
Pain Z 1.9% 2 1.9% 1 0.9% 5 1.6%

Pain, Abdomen 1 0.9% 0 2 1.9% 3 0.9%
Pain, Back 0 1 1.0% 1 0.9% 2 0.6%
Withdrawal S drome 1 0.9% 1 1.0%) 3 2.8%) 5 1.6%

Cardiovascular S stem
S co e 0 0 1 0.9% 1 0.3%

Di estive S stem
Consti ation 2 1.9% 0 0 Z 0.6%

Gastrointesrinal Disorder 1 0.9% 0 0 1 0.3%

Nausea 0 1 1.0% 0 1 0.3%)
Nausea/Vomitin 0 0 1 0.9% 1 0.3%

Stomaritis 1 0.9% 0 0 1 0.3%
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Adverse Event
(~(JSTA1ItT Coded Term)

Suboxone-
(N=10~

Buprenarphine
alone
=103

-Placebo -
(N=10'n

All-
(N=317)

Tooth Disorder 1 (0.9% 0 0 1 (0.3%)

Musculoskeletal S stem
M al is 1 0.9% 0 0 1 0.3%

Nervous S stem
Convulsions 1 0.9% 0 0 1 0.3%

De cession 1 0.9% 0 0 1 0.3%
Dru De endence 0 0 1 0.9% 1 0.3%
Emotional Labili 1 (0.9% 0 0 1 0.3

Insomnia ; 0 0 2 1.9% 2 0.6%

Paresthesia 1 0.9% 0 0 1 0.3%

Res irato S stem
Rhinitis 0 0 1 0.9% 1 0.3%

S ecial Senses
Con'unctivitis 0 1 1.0% 0 1 0.3%

Uro enital S stem.
D smenorrhea 1 0.9% 0 1 0.9% 2 0.6%

Urin Tract Disorder 0 0 1 0.9% 1 0.3%

Source data.: Table 42 of CR96i013 + CI~9b/014 stuffy r~~~~t. Deport l~~at~d in 1`1it~dule 5 Section 5.3.5.1.1

In study CR96/013, the more commonly reported adverse events (reported by 5% or more of the
subjects overall} were reviewed for possible difference by gender, ethnicity, duration of heroin. abuse,
and baseline liver. function..

Adverse Events Reported During Long-term Treatment with Subozone

Adverse events following two SZ-week studies of Suboxone have been reported from sfiudies:
CR96/013 /014 and NIDA #1018.

Adverse-Effects
Of 472. subjects in. Study CR96/014 446 (94.5%) experienced atreatment-emergent adverse event at
some time while on-treatment: Most of these reported events appear . to be either events that are:
common in the general population, or would be expected in a population of illicit drug users: Among
all subjects receiving the buprenorphine/naloxone tablet, the most frequently reported events were
headache,. pain,. withdrawal syndrome, infection, insomnia, back pain, and constipation, each reported
by more than. 20% of subjects. Additionally, flu syndrome, abdominal pain, nausea, rhinitis, sweating,
accidental injury, depression, anxiety, pharyngitis, vomiting, diarrhoea, and asthenia were each
reported by more than 10%0 of subjects.
The incidence. of adverse events appeared to increase with dose level; 89 of the 131 subjects (67.9%)
taking. the lowest dose (4mg Suboxone) reported adverse events whereas 46 of tiZe 4~ subjecis ~y~.g~lo j
taking the highest dose (24mg Suboxone) reported adverse events. At the most commonly prescribed
dose level ~16mg Sub~xone), 339 of the 394 subjects (86.0%) reported adverse events. There were
some events that app~ar~d to occur vbrith higher incidence as the dose increased. However, since the
design. of the study vvas titration with low doses and progressively increasing doses, there was also an
increase in duration of exposure as the dose increased.

Adverse events reported by at least 5% of subjects in study CR96/013 + CR96/U14 are summarized by
body system in the Table below.
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CR96/013+CR96/014: Adverse Events Reported by at Least 5% of Subjects
Adverse Event
(COSTART Coded Term)

All Subjects
(N = 472)

Bad as a Whole
Asthenia 48 10.2%
Chills 44 9.3%
Fever 36 7.6%
Flu Syndrome 89 18.9%
Headache 202 42.8%
Infection 149 31.6%
Accidental In' 72 15.3%
Pain 197 41.7%
PainAbdomen 77 16.3%
Pain, Back 132 Z8.0%
Withdrawal S ndrome 194 41.1

Cardiovascular S stem
Vasodilatation 29 6.1

Di estive S stem
Consti ation 115 (24.4%
Diarrhoea 50 10.6%
D s e sia 45 9.5%
Nausea 76 16.1
Tooth Disorder 37 7.8%
Vomitin 61 12.9%

Metabolic and Nutritional
Peri heral Oedema 24 5.1

Musculoskeletal S stem
M al is 31 6.6°/a

Nervous S stem
Anxie 65 13.8%
De ression 70 14.8%
Dizziness 33. 7.0%
Insomnia 138 29.2%
Nervousness 42 8.9%
Paresthesia 28 5.9%
Somnolence 40 8.5%

Res irato S stem
Cou Increased 36 7.6%
Pharyn itis 64 13:6%
Rhinitis 75 15.9%

Skin and A ends es
Sweatin 74 15.7%__ _ _ _ _ -_

Source data: Table 66 of CR96/013 + CR96/014 study report. Report located in Module 5, Section 5.3.5.1.1

A subset of 261. subjects in the safety study were exposed to Suboxone for at least 6 months. There
were no clear differences in the frequency of adverse events in this sample compared with the overall
safety sample; frequently reported adverse events (reported by at least 20% of the subjects) had a
somewhat higher incidence in subjects exposed for at least 6 months and included pain, headache,
infection, withdrawal symptoms, back pain, insomnia, constipation, flu syndrome, depression,
accidental injury, rhinitis, and pharyngitis. Anxiety, abdominal pain, nausea, vomiting, asthenia,
sweating, diarrhoea, dyspepsia, tooth disorder, chills, fever, and paraesthesia were each reported by
10% or more of the subjects. In terms of evaluation by dose, the observations for subjects exposed to
Suboxone for 6 months or more are similar to those observed for all subjects, where the apparent
increase with dose level may equally relate to the increased duration of exposure.
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Treatment Relationship and- Severity
The most frequently reported adverse events that were judged by the investigator to have been at least
possibly related to the study drug (Suboxone) were headache (30.3% of subjects), constipation (21.6%
of subjects), insomnia (20.3% of subjects}, withdrawal syndrome (15.7% of subjects), sweating
(12.1% of subjects), and nausea (11.2% of subjects) Most of the adverse events reported: in the study.
were mild or moderate in severity. For the treatment-related adverse events most frequently reported
by all subjects, pain and back pain were the most frequently. reported as being severe- in 3.6% and
3.2% of subjects, respectively. Severe withdrawal syndrome was reported by 2.3% of subjects. For
subjects exposed for at least 6 months, the same general trends were apparent; severe pain and severe
back pain were reported for 5.4°/a and 5.0% of subjects, respectively. When looking at tie dose
distribution of severe adverse events, they tended to occur with the most frequently prescribed doses,
16mg and 20mg Suboxone per day..

• Serious adverse event/deaths/other significant events.
In total, 367 non-fatal serious adverse events were reported. during clinical trials of

buprenorphine in the treatment of opioid dependence: 175 in subjects treated with Suboxone, 28 with
Buprenorphine alone, 115 with buprenorphine solution, 25 with. methadone, 12 with placebo, 7 with
clonidine, 4 in undosed subjects and 1 not stated.

..All Trials. Seri~uG AdverGe F.vent Counts by Rndv System

ody system Cases

Application Site 3
Benign and Malignant Neoplasms 3
ody as a Whole 11
Cardiovascular 18
['Pn+ral anti Perinh~~~] ~j~ 11
Gastrointestinal, 19
Immune System 4
refection and infestation 41
Injury and Poisoning.... 31
Liver and Biliary 52
~tab~olic and Nu~kritional 2
usculo-Skeletal

_ _ 
11

Psychiatric. 129
Renal and. Urinary. 5
eproductive 3
Respiratory 17
Skin and Subcutaneous 7
mnT. 367

The serious adverse event preferred term most commonly reported was Elevated Liver Function Tests.
~~+7 cases i~ ̀~.h~ L~v~r and ~iliar~ B~d~r c~~texr.,~; T'he next ~~st E~~~nc~nly g~ported events were:
depression (34), overdose (25), detoxification request leading to hospitalisation (23), abscess (17),
:.u~st Fa~i~~ ~I~~, pneumar~ia (~3~, aut~n~abil~ 3c~ident (13), infe~ti~n ~q), s~i~i~~ ~~t~In~t X91, asthma
(8), seizure (~), cellulitis (7), suicide ideation (7} anxiety (6), surgery (6) obstructive pulmonary
disease (5), and fracture (4). The cases of overdose, depression, suicide attempt, and suicide. ideation
show the instability of the addict patient population and point to the need to regularly monitor
progress during treatment;

Of the other less frequently reported serious adverse events reported in clinical trials, two cases of
allergic reaction occurred just hours following the sublingual administration of the first dose.: of
Buprenorphine alone. In one case the reaction was. severe and life threatening while the other case
was of moderate severity. Two cases of myocardial infarction occurred, both in 46-year-old male
subjects being treated with Suboxone. One had a history of pulmonary disease, secondary to smoking
and grain dust inhalation at tivork; this event was judged unrelated to study drug. The. other subject
had a history of smoking and hypertension; the Principal Investigator judged this event to be possibly
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related to the study drug. Bath cases were mild in severity. Other serious adverse events were those
that would be expected in this patient group or the general population over the study periods.

Serious Adverse Events in Subjects Receiving Suboxane in Clinical Trials of Opioid Dependence

A total of 175 serious adverse events were reported in patients receiving Suboxone in five clinical
trials.
Apart from detoxification requests that led to hospitalisation {34 subjects), the most common serious
adverse events reported for Suboxone treated subjects were depression (14), elevations in liver
function tests (protocol reports, 11), overdose (11), pneumonia (9), abscess (8), and chest pain (7
subjects).

Adverse Events Leading to Discontinuation from Treatment in Clinical Tria]s
Adverse Event Preferred Term Suboxone Buprenorphi

ne alone
Bup 501 Methadone Total

Withdrawal syndrome 13 4 5 22
ausea 9 2 1 12
ausea and vomitin 2 1 3 2 S
Abdominal Pain 1 4 2 7
Dizziness 2 2 3 7
omitin 3 1 1 5
Anxie 1 3 4
Headache 2 1 3
H ertension 2 1 3
Suicide attem t 1 2 3
ccidental in' 1 1 2
lcoholism 1 1 2
ller 'c reaction 2 2
De re5sion 2 2
He antis 1 1 2
Rash 1 1 2
Abscess 1 1
Agitation 1 1
IDS 1 1
orexia 1 1
al is 1 1

Asthenia 1 1
Back ain 1 1
Chest ain 1 1
Confusion 1 1
Consti anon 1 1
Cram s, le 1 1
Edema, eri heral 1 1
Edema, eri heral and rash 1 1
Fatigue 1 1
Hair loss 1 1
Herniated disc 1 1
Hostili 1 1
Libido decreased 1 1
Malaise 1 1
ervousness 1 1
Obstructive ulmon disease 1 1
Overdose 1 1
ain 1 1
Paresthesia 1 1
Peri-oral eczema 1 1
neumonia 1 1
5tran ated intestine 1 1
Suicide ideation 1 1
Sweatin increased 1 1
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dverse Event Preferred Term - Subogone Buprenorphi
ne alone

-- Bup Sol Methadone Total

Wei t loss 1 1

TOTAL 42 22 42 10 116

Analysis of Adverse Events by Organ System or Syndrome

The serious adverse event preferred term most commonly reported was elevated liver function tests
(47 cases in the Liver and Biliary Body System). A few serious cases of acute hepatic injury have been
reported in subjects misusing buprenorphine by the intravenous route, and increases in liver enzymes
have been reported in other patients receiving buprenorphine. This prompted a retrospective analysis
of hepatic cases from clinical trials and from the marketing of Buprenorphine alone (Report
RCO20117). This analysis. was undertaken on data from 1615 patients who took part in five clinical
trials where there was a baseline measurement of hepatic parameters plus regular on-treatment
measurements. Of these, 252 patients (15.6°/a) had liver function parameter levels greater than or equal
to three times the higher limit of normal at some point during the studies. Generally, continued
treatment with buprenorphine was not associated- with a worsening of the condition and often was
associated with a reduction or normalization of hepatic function parameters..

A ia~~e number of the seri~u~ ~.dv~r~e events rel~t~~ t~ the ̀ psychiatric' body system: depression (34)
~v~rd~s~ X25), d~t~xification r~qu~st lading tv hospitalisation (23), suicide attempt (9), suicide
ideation (7), anxiety (6}.

Another large group of adverse events, often resulting. in discontinuation from treatment, relate to the
`Gastrointestinal' System and include nausea, nausea with vomiting and vomiting.

Withdrawal svmntoms are the other main group of adverse events seen in clinical trials of
buprenorphine, and are common to addicts undergoing transition from street opiate to pharmacological
treatment..

Deaths in Clinical Studies

There have been 13 deaths that occurred in clinical trials of buprenorphine for the treatment of opioid
dependence. I~eat~is occurring in ~uprenorp'nine ~ii~icat T~iais ~ ~ Diu L~~,z~~~nc~ ~y L~€~
System
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Adverse event leadin to death

Study Treatment ose Study Preferred erbatim term elationship coon Study
day - term indicated day -
onset death

CTN-001 Suboxone -l6 mg schedule 122 omiting and cetaminophen .poisoning., nrelated ospitalization 123
over 13 da s eh dration es irato failure and MI

A #1018Suboxone 4 m ~l 10 Infection ecrotizin fascitis N heroin nrelated os italization 122
A #1018Suboxone 6 m 383 Overdose emaze am Overdose nlmown one 383

OASIS Suboxone 20 m 19l Infection Infection ossible os italization ?
NEPOD #10 Buprenorphine 32 mg on Suicide Carbon monoxide poisoning Unrelated one

one alternate da s

CR88I130 Buprenorphine 8 mg 37 verdose rug Overdose nrelated one 37
olution

CR92/100 uprenorphine 8 mg 147 Coronary Coronary thrombosis nrelated ospitalization 147
solution thrombosis

CR92/100 Buprenorphine 32 mg 265 Infection ehydration and sepsis nrelated Hospitalization 265
solution

CTN-001 lonidine .4 mg per day 127 ndocarditis ndocarditis secondary to nrelated ospita.lization 127
y patch for 3 taphylococcus aureus infection

(~3 5

CR88/130 ethadone 20 mg 7 ccidental ultiple injuries nrelated one 7
. .~

Bu 3773 ethadone 30 m 1 S Stab wound ulti le stab wounds Unrelated one 18
CR96/005. ethadone 35 mg 548 ccidental Slipped and fell from a window nrelated one 548

.n.

upp 3773 of lmown Post ancer Unknown ospitalization Post
stud stud

• Laboratory findings
No remarkable laboratory finclings. The hepatic vulnerability will be discussed in the following
section.

• Safety in special populations
Patients with Hepatic Vulnerability
A retrospective evaluation of the potential for buprenorphine-induced hepatotoxicity was undertaken
in 2002; this also examined the role of viral hepatitis in increasing vulnerability to hepatotoxicity
(Report RCO20117). With regard to in vitro and preclinical work, this showed that very high
concentrations of buprenorphine are toxic to hepatic mitochondria. However, the concentrations used
in these experiments far exceed tissue concentrations likely from therapeutic use of buprenorphine. In
clinical trials,. elevations in hepatic enzymes were observed in 12.3% of patients being treated. An
elevation of liver enzyme levels was not unique to buprenorphine since similar rises were also
observed following treatment with methadone and LA.AM. Generally, continued treatment with
buprenorphine was not associated with a worsening of the condition and often was associated with a
reduction or normalization of hepatic function parameters. In 81.7% of hepatic cases treatment was
associated with rises in liver enzymes. However, in 8.0% of cases there was a reduction of liver
enzymes, and in the other. 10.3% of cases there was no obvious change in already elevated hepatic
parameters.
The more confounding /contributory factors a patient has, the more likely he or she is to have an
exaggerated hepatic enzymes response to treatment with buprenorphine. Thus, patients with existing
HCV and / or who are taking anti-AIDS drugs are more vulnerable when treated with buprenorphine
(or methadone and LAAM). In a few cases, introduction of buprenorphine to patients with no
previous history of hepatitis was associated with a large elevation of liver enzyme levels, and
withdrawal of the drug was associated with an improvement. However, since most addict subjects
have other confounding factors, not least chaotic life-style of intravenous misuse of drugs, and their
pre-treatment hepatitis status 15 usually not laboratory based, it could not be concluded that
buprenorphine, per se, causes hepatitis, but it still remained a possibility.

It can be concluded that patients with existing hepatitis and/or HCV infection are probably more likely
to have greater increases in hepatic enzymes during treatment with buprenorphine (or methadone and
LRAM) than others without these complications.
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IDfferences in baseline- liver functions- (232 subjects in study CR96/013 had- normal baseline liver
function and ~5 had abnormal baseline liver function) did not appear to be associated with any
consistent trend in the incidence of adverse events.

Use of Suboxone in Pregnancy
Currently clinical information on the use of Suboxone tablets in pregnancy is from four women
receiving the product who became pregnant during study CR96/013+CR96i014. Three of the
pregnancies were aborted, one spontaneous and the other two elective; the other pregnancy went to
term. The latter case was a 29-year-old woman with no noteworthy active medical problems aside
from drug abuse; she.. was using a barrier contraceptive as her only form of birth control. She had a
negative pregnancy test recorded at Week 12 and the next recorded test at V~Teek 20 was positive, then
reporting not using any form of birth control. She was terminated from the study at that time. The
subject delivered a ̀ drug addicted' baby girl who had respiratory difficulties, and weighed slightly
over 4 pounds. The baby recovered from the drug addiction and respiratory difficulties, and no birth
defects or permanent abnormalities were noted. The baby was reported as doing well and gaining
weight. Later she was placed in foster care.

Use of Buprenorphine alone in pregnant women
It is clear .from post marketing adverse event reports that Buprenorphine alone is being used in
pregnant women because a number ~i t1~e most #'requently reported ~j~~~ts rPl~.tP~ t~ this use: Drug
Exposure during Pregnancy (300 cases, Drug withdrawal Syndrome Neonatal (212) and Tremor
Neonatal (21). A number of foetal abnormalities and foetal deaths also were reported.

In some. markets Buprenorphine alone is contraindicated in pregnancy and in others Buprenorphine
alone use is based on evaluation by the physician of the risk of Buprenorphine alone use versus
continued illicit heroin use. The cases of foetal death. and deformities clid not display any unusual
~,~~~,~1 ~~~ ;=l~r~ rL+ v fP~;f~ tn_the ~~~e ~f bunrenomhine. In neonates of opioid dependent mothers the
following problems occur more often: small for gestational age,. reduced weight and length, premature
delivery, small head circumference, neonatal withdrawal, and later mental, emotional or behavioural
problems.

• Safety related to drug-drug interactions and other interactions
Drug interaction profile in vitro and in vivo was described for buprenorphine alone and. not for the
fixed combination.

No information to interactions is present in the. post marketing database. The SPC includes
information regarding the interactions and the monosubstances in section 4.5 and 4.9.

• Discontinuation due to adverse events,.
In clinical trials of opioid dependence with buprenorphine there have been 116 cases of adverse events
leading to discontinuation from treatment. Of the 1715 subjects who were treaied wiih au'~uxui~e iu
clinical studies, 42 (2.4%) discontinued due to adverse events. This percentage compares favourably
uritl~ ~aati~r~ts who discontinued due to adverse events being treated with Buprenorphine alone (5.9%},
buprenorphine solution (4.4%), and methadone (1.8%).

T~isc~ntinuati~ns from Treatment due to Adverse Events

Treatment Total Patients Number discontinuing due to adverse events
Suboxone 1715 42 2.4%
uprenorphine alone 370 22 5.9%
uprenorphine Solution 949 42 4.4%
Methadone 567 10 1.8°/a
TOTAL 116

Most of the discontinuations were due to a withdrawal syndrome (19) or individual.. withdrawal
symptoms, which are not unexpected in patients being stabilised. from street opiates. Nausea (12),
nausea with vomiting (8), and vomiting (5) are known side effects of buprenorphine treatment that
affect some patients more than others. Dizziness (7) is a known side effect of buprenorphine.
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The discontinuation rates of Suboxone or Buprenorphine alone treated subjects are comparable.

• Post marketing experience
Post marketing exposure to Suboxone
For Suboxone, in the period from launch in the USA in Apri12003 until March 31, 2005, 21.1 million
tablets (6.52 million 2mg, and 14.58 million 8mg tablets) were distributed for the treatment of opioid
dependent patients. This is equivalent to 16.21 million doses of 8mg Suboxone or 8.11 million doses
of 16mg Suboxone taken over the 23-month period, or 23,190 or 11,595 patients treated with $mg or
16mg Suboxone per day, respectively.

Post Marketing Exposure to Suboxone and Buprenorphine alone
Suboxone Buprenorphine alone

Launch (Apri12003) to March 2005 Launch (February 1996) to March 2005
Osage form Millions of tablets Millions of tablets

0.4 mg tablet Product not available 70.22
mg tablet 6.52 307.99

8 mg tablet 14.58 198.99
otal tablets 21.32 577.2
umber of daily doses S.l 1 million 16mg doses over 23 months 279.5 million 8mg doses over 10 years

Patients per year 11,595 patients (based on 16mg per day) 76,575 patients (based on Smg per day)
Source data.: 2005 PSUR (Report RC450324). Report located in Module 5, Section 5.3.6.2

Suboxone Post Marketing Adverse Events

In the period since the launch in the USA in April 2003 to March 31, 2005, there were 89 post
marketing adverse events reported for Suboxone. The types of adverse events were similar to those
reported for Buprenorphine alone.

Buprenorphine alone Post Marketing Adverse Events

Safety data pertaining to the buprenorphine tablet are available from marketed use in France since
February 1996.

The profile of adverse events relating to Buprenorphine alone use has been similar year on year.
Overdose deaths in addicts using Buprenorphine alone in combination with other psychoactive agents
continue to be the most serious events. Neonatal withdrawal symptoms, usual not serious but frequent
in number, relate to the continued safe use of Buprenarphine alone in pregnant opioid dependent
women. Reports of hepatitis and elevations of hepatic enzymes continue to be reported at a low
incidence. Usually, these occur in subjects already compromised with HCV infection, or who are
taking other drugs know to have hepatic effects. Intravenous misuse is also a contributory risk factor
for hepatic adverse events.

The adverse event profiles of Suboxone and Buprenorphine alone are comparable regarding post
marketing exposure.

Retrospective collection of patient data in study RC050175 in Finland regarding patients
switched from Buprenorphine alone to Suboxone treatment.

Data were collected from the records of 64 patients, 52 male and 1 Z female. Twenty of the patients
had been treated with Suboxone for over a year at follow up.
During the 4 week observation period, there were approximately 1714 patient days of dosing with
Suboxone, either alone or in combination with Buprenorphine alone. There were approximately 17883
patient days of dosing with ~uboxone during both the 4 week study period and the follow up period.
An average daily dose during the 4 week study period was calculated by each patient by summing the
doses prescribed and dividing by the number of days the patient remains in the study. The estimated
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overall- average daily dose of Suboxone when not in combination- with Bupreno
22.9mg. ~-Ialf of the patients were taking Suboxone at doses between 20mg and 28mg.
There were no deaths ore other serious adverse events reported for patients in the study.
During the 4-week p~r~od ~2 of 64 p~ati~nts reported adverse events. During the follow up 19 of 61
patients reported adverse events.

• Discussion on clinical safety
Suboxone doses in clinical trials ranged from 2mg to .32mg. Sufficient safety data is available for
doses up to 24mg daily in different age and ethnic groups.

In the European Union, Buprenorphine alone (Buprenorphine) was first approved for substitution
treatment of apioid dependence in 1995 and has been marketed since 1996.
Suboxone (Buprenorphine+Naloxone) have been marketed in the USA since April 2003 and therefore
safety data;.couldbe presented over a period of more than two years.
In Finland, Suboxone was made available in late 2003 under special license, which made it possible
for a retrospective study to be conducted on subjects who switch from' Buprenorphine alone to
Suboxone, thereby allowing the evaluation of safety resulting from such a switch.
The three 52-week clinical trials of Suboxone (CR96/013+CR96/014, NIDA#1018, USU8) provide the
main safety database for Suboxone, supported by a number of smaller Suboxone studies and the above
r~er~tio~~d post marketing data. 1~~ ~~~an~'~af~~,~ da,~b~:se ~~ frQm ~uprea~~rphir~~ along clinical trials,.
bupren~rphin~ sublingual solution ~lini~al tri~ls3 ~n~. from clinical pharmacology studies...

3034 patients (2054 male, 980 female) were exposed to buprenorphine in clinical trials.

The most frequently reported events during the efficacy study were headache, withdrawal syndrome,
pain, insomnia,. nausea. and sweating. The incidence of adverse events was. comparable when
hunzenornhine was administered as monotherapy as compared to administration in combination with
naloxone. The: majority of adverse events reported ..were either mild: or moderate in severity.
Headache, pain, and withdrawal syndrome were the most frequent events reported as being severe in
intensity. When looking at the dose distribution of severe adverse events, they tended to occur with the
most frequently prescribed doses, l6mg and.. 20mg Suboxone per day. _.

The serious: event.. preferred. term rxiost commonly reported was elevated liver function test. This is not
a: Z10]'Ii1a~ CatOgOl'y O~ S~I1011S aQVerSe ~VeIIfS tep~2'~1IIg ~IUT Wa5_.C~~S1~1~t~i~: dS ,GIVu u~ ulc ~iuw~uia vi

studies CR96/013+CR96/014. The large. number of serious adverse events related to psychiatric body
system. is explainable by the. instability. of the addict patient population and Lead to the conclusion that
a regularly monitoring..during treatment is needed. Adverse events relating. to the gastrointestinal
system occur very often after induction of an opioid treatment, particularly in apioid naive patients.
Therefore it's not surprising that these adverse. events. are common reasons fir discontinuation. The
number of deaths is not increased in Suboxone treated subjects.

It can be concluded that patients with existing hepatitis andlor I~C`1 infection are probably mope likely
to have greater increases in hepatic enzymes during treatment with. buprenorphine (or methadone and
LAM) than others without these complications:
Differences in baseline. liver functions. (232. subjects in study CR96/013 had normal baseline liver
function and $5 had abnormal ~base~ine liver fianctionj did not appear to be associated with any
consistent trend in the incidence of adverse events.

In some markets Buprenorphine alone is contraindicated in pregnancy and in others Buprenorphine
alone use is based. on evaluation by the physician. of the risk of Buprenorphine alone use .versus
continued illicit heroin use. The cases of foetal death and deformities did not display any unusual
pattern and were not specific to the use of buprenorphine. In neonates of opioid dependent mothers the
following problems occur more often: small for gestational age, reduced weight and length, premature
delivery, small head circumference, neonatal withdrawal, anal later mental, emotional or behavioural
problems. This will be discussed in the preclinical assessment report in more detail.
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The adverse event. profiles of Suboxone and Buprenorphine alone are comparable. This conclusion
results from more than 3000 subjects in clinical trials and from post marketing data in the USA. No
safety issues arise from switching the therapy from Buprenorphine alone. to Suboxone.

The CHMP was concerned about spontaneous abortion with the use of Suboxone.
The applicant's deletion of this term was not agreed, as in the applicant's .response there are no
unequivocal data supporting causality. Pregnancy data of patients under Buprenorphine alone
treatment from the literature are scarce. The applicant states that all spontaneous abortion cases in the
latest PSUR covering the period OS May 2005 to 04 Nov 2005 were from EU countries in which
pregnancy is not an absolute contraindication. This would suggest a possible link with buprenorphine
substitution treatment. It is accepted that polyabuse is a factor and this can be reflected in the SPC.
Also in this period there were 6 cases of spontaneous abortion, 5 foetal deaths and 4 premature deaths
in 93 pregnancy cases. (Results of the Cumulative- Prospective Pregnancy data). In the Cumulative
Retrospective Pregnancy Data (1.19 Pregnancy Cases with 294 Pregnancies. Reported) there were 11
spontaneous abortion in 10 mothers.

Neonatal drug withdrawal syndrome will be mentioned in section 4.8 ~f the SPC. In fact the use of
Buprenorphine alone and Suboxone, whether by inappropriate diversion to pregnancy women or not,
has occurred and results in a neonatal withdrawal syndrome that should be addressed appropriately.
The most recently submitted PSUR describes 38 cases as the most common newborn event with
symptoms compatible with drug withdrawal syndrome.

The applicant had no further information with which to address concerns relating to the use of
Suboxone in pregnancy at the time of the procedure and proposed to address this issue within the Risk
Management Plan.

The section 4.8 of the SPC has been adapted accordingly.

"Spontaneous abortion has been reported with both buprenorphine and buprenorphine-naloxone. It is
not possible to establish a causal relationship since cases typically involve other drug use or risk
factors for spontaneous abortion (see Section 4.6).

A neonatal abstinence syndrome has been reported .among newborns of women who have received
buprenorphine during pregnancy. The syndrome may be milder and more protracted than that from
short acting full mu-opioid aganists. The nature of the syndrome may vary depending upon the
mother's drug use history (see Section 4.6)."

5. Pharmacovigilance

Detailed description of the Pharmacovigilance system

The CHMP considered that the Pharmacovigilance system as described by the applicant fulfils the
legislative requirements.

A detailed description of the company's pharmacovigilance system as required by the new legislation
& provisions with this consolidated response documentation was presented, which included the
statements of the MAH and the qualified person regarding their availability of means for the
notifications of adverse reactions, the organisation and procedural aspects of global
pharmacovigilance and European safety department activities within Shering-Plough.

Risk Management Plan

The MAA. submitted a risk management plan, which included a risk minimisation plan.
Table: Summary of the risk management plan
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Safety issue Proposed pharmacovigilance Proposed risk minimisation activities
activities

Induction with Tie applicant commits to Ph~rsi~ian/pharmacist awareness and
Suboxone performing a prospective study patient information. Also outlined in the

SPC section 4.2
Switch from The applicant commits to Physician/pharmacist awareness and
Buprenor~phine alone conducting a prospective

controlled study
patient information. Also outlined in the
SPC section 4.4to Suboxone

Switch from The. therapy will be monitored. Physician/pharmacist awareness and
Suboxone to and reported with regard to the patient information. Also outlined in the
Buprenarphine alone development of a low dose SPC 'section 4.2
durin detoxification 0.4/0.1 tablet of Suboxone .
Spontaneous Annual Safety Reports and Physicianlpharmacist awareness and
abortion Periodic Safety Update patient information. Also outlined in the

SPC section 4.6.
Neonatal withdrawal Annual Safety Reports and Physician/pharmacist awareness and
syndrome, other Periodic Safety Update patient information. Also outlined in the
newborn conditions SPC section 4.6.
Hepatitis, other Iiver

___ __
Annual Safety Reports and Physiciarl/~r~artnac s~ awareness a~c~

abnormalities Periodic ~af~~ LT~c~ate patient information. Also outlined in the
SPC section 4.4:

Intravenous misuse Annual. Safety Reports and Physican/pharmacist awareness and
Periodic Safety Update patient information. Also outlined in the

SPC section 4.4.

r*+~ rti~~ !rr~ L ',~.,,~. ,~ 1 :7l:s+-~ ?-s-~r,~{.~~r3 ~r t a a:~ralar~t~vr~ ~ ..f +l,0 1'1 ~~": ~ Lp1r1C ~.,nlvir 11Q.V111 1~1J11jlUG1VLL ~4 LL[ti,ct 7~vL►uLi.v~s iu ~iv w v...,., ~u .~,~ `3„j~~~ ~_ r~1.~s ~ YY`~ r----

following risk minimisation activities: are necessary for the safe and effective use of the medicinal
product;

The pharmacovigilance plan included signalling reviews on events of interest: spontaneous abortion;
neonatal withdrawal syndrome and other newborn conditions, hepatitis.. and. other hepatic
~,~TI~OI~11c`~,~1t1PSa misa~se, intra~~n~~.s misuse, death, ~v~rdose, drug: interaction, infection, psychiatric
disorders, from Schering Plough and from WHO Adverse event database.

The risk minimization plan included sales force training to ensure safe and effective use and rrunimize
the potential for diversion and misuse. Additional information packages for physicians, pharmacists,
and patients should increase: the awareness on the risks of drug abuse and should emphasize the
importance of reporting the cases of abuse and AE's.

6m f)v~rall conclusions, risk benefit assessment and recommendation

Qua~~,~
Information on development, manufacture and control of the drug substance and drug product has
~~~n ~r~s~nt~d in 3 s~.~isfa~t~r~ rn~n~r: Thy r~s~a.Its ~f test ~~xri~~i out indicate satisfactory consistency
and uniformity of important product. quality chaxacteristics and these in turn lead to the conclusion
that the product. should have a satisfactory and uniform performance in the clinic.

Non-clinical pharmacology and toxicology
No novel toxicological aspects rose from the studies with a mixture of buprenorphine/naloxone in
comparison with knowledge about the compounds alone. Based on toxicokinetic data raised from the
dietary study with Suboxone, an exposure of animals sufficiently above the ma~mum therapeutic
dose- in humans has been reached. Clinical signs reflected the pharmacodynamics of the active
ingredients.
Statistically significant increases in the incidence of benign testicular interstitial (Leydig's) cell
adenomas were observed in all dosage groups during a 2-year dietary carcinogenicity study in rats.
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Based on the estimated exposure multiples of 3 to 75 times, based on a human daily sublingual dose of
16 mg calculated on a mg/m2 basis, the clinical relevance of this findings remains limited.

Efficacy.
The combination of an opioid antagonist with a potent µ-opioid analgesic is an established strategy for
reducing the potential for intravenous misuse.
Concerning the. pharmacokinetic programme, individual studies were not powered to demonstrate
statistically comparable. bioavailability of buprenorphine from Suboxone or Buprenorphine alone
(buprenorfine alone), .Nevertheless all the presented studies lead to consistently comparable
pharmacokinetic results. The conclusion of comparable bioavailability of buprenorphine from
Suboxone or Buprenorphine alone is therefore endorsed.
Based on the results of the phanmacodynamic studies the .intravenous. misuse potential for Suboxone is
very low in comparison with buprenorphine alone.
The intravenous or intramuscular administration produces withdrawal effects in all opiate dependent
subjects. At the same time, sublingual ar oral administration of naloxone in doses up to 8 mg has no
pharmacodynamic effects.
After 4 week of treatment patients .treated with Suboxone had statisticallly significant reduced heroin
use versus placebo, as judged by the higher percentages of urine samples. that .were negative for
opiates (17.8% versus 5.8%). Patients on Suboxone also had a significant reduction in craving for
heroin.
Results also indicate that Suboxone is as effective as Buprenorphine alone. (buprenorphine alone) in
the treatment of opiate dependency.
Finally, successful detoxification can be obtained with Suboxone titrated downward to 2 mg per/day
before termination of the therapy. The switch to 0.4 mg of buprenorphine alone may be considered.

Safety
The adverse event profiles of Suboxone and Buprenorphine alone are comparable. This conclusion
results from data of more than 3000 subjects in clinical trials and from post marketing data in the
USA.
The most frequently reported events during the efficacy study (reported by at least 10% of subjects)
were headache, withdrawal syndrome, pain, insomnia, nausea, and sweating. No safety. issues axise
from switching the therapy from Buprenorphine alone to Suboxone.
Patients with existing hepatitis and/or HCV infection are probably more likely to have greater
increases in hepatic enzymes during treatment with buprenorphine than others without these
complications.
Spontaneous abortion and neonatal withdrawal syndrome have consistently been reported in case of
exposure during pregnancy,
From the safety database all the adverse reactions reported in clinical trials and post-marketing have
been included in the Summary of Product Characteristics.
Having considered the safety concerns in the risk management plan, the CHMP considered that the
proposed activities described in section 3.5 adequately addressed these.

• User consultation
It was ongoing at the time of assessment. It will be provided post-authorisation (see 2.7).

Risk-benefit assessment

SUBOXONE is a fixed combination product for chronic substitution therapy in opiate dependence
consisting of buprenorphine and naloxone formulated into a sublingual tablet containing
buprenorphine and naloxone in the ratio 4:1 of the bases.
The claimed indication is substitution treatment for opioid drug dependence, within a framework of
medical, social and psychological treatment. The intention of the naloxone component is to deter
intravenous misuse.

Suboxone is intended as a "take home" medication and treatment is intended for use in adults and, as
requested by the CHMP, adolescents over 15 years of age who have agreed to be treated for addiction.
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Concerning- efficacy, the-cluucal-studies programme consistently demonstrated Subvxone-is effective:... ..
as substitution treatment for opioid drug dependence within a framework of medical, social and
psychological treatment for addiction.

Concerning safety, Suboxone was studied over short and long term repeated administration and
followed across substantial post marketing. experience The safety profile of Suboxone does not raise
concerns with respect to the risk already known. for buprenorphine alone.

A risk management plan was submitted.

The CHMP, having. considered the data submitted, was. of the opinion that in addition to the use of
routine pharmacovigilance, the following. follow-up measures were needed:

• to performing both a prospective study of induction with Suboxone, and a prospective controlled
study of the switch from buprenorphine alone to Suboxone,

• the Applicant will provide all safety information from ongoing or planned studies
~ the switch from Suboxone to buprenorphine alone in detoxification therapy will be monitored and

should problems occur they will reported and discussed with regard to the development of a low
dose (0.4/0.1) tablet of Suboxone

■ the following additional risk minimisation activities were required physician awareness on the risk
of spontaneous abortion, neonatal ~it~dr~,~ual s~n~orn~ and other neonatal conditions, hepatitis
end other liver abnormalities, (intravenous) misuse and related severe adverse events

Buprenorphine is a substance scheduled in Schedule III of the IJl'+T convention on Psychotropic
substances, which. requires. it to be classified as special medical prescription.

It is proposed that 5uboxone is prescribed by physicians experienced in the treatment of
~~~i~tic~n /~~a~ate: de~a~ndence.

Recommendation

Based- on the CHMP- review of data- on quality, safety and efficacy,. the... CHMP considered.... by
consensus that the risk-benefit balance of Suboxone in the treatment is substitution treatment for
opioid .drug..: d~pende~ce, within a framework of medical, social and psychological treatment. The
intention of the naioxone component is to deter in~`~.v~~~us ~rususG. ~s ie~uesteu ~j~ ~., ;~r.~~'
treatment is intended for use in adults and adolescents over 15 years of age who have agreed to be
treated for addiction -was favourable and therefore recommended the granting of the marketing
authorisation
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REIVINDICACIONES

1. Una composición farmacéutica que comprende micropartículas de  

buprenorfina, o una sal farmaceúticamente aceptable de la misma, en una 

5 cantidad en la composición comprendida entre 0.1 mg y 50 mg, partículas que 

comprenden ácido cítrico, naloxona, o una sal farmacéuticamente aceptable de 

la misma, en una cantidad en la composición comprendida entre 0.125 mg y 

12.5 mg, y un disgregante seleccionado de croscarmelosa sódica, glicolato de 

almidón sódico, polivinilpirrolidona reticulada o una mezcla de los mismos, 

10 donde la proporción de la dosis de buprenorfina:naloxona es de 

aproximadamente 4:1 (calculada como bases libres) y donde las 

micropartículas de buprenorfina y las partículas que comprenden ácido cítrico 

están en contacto íntimo entre sí. 

 

15 2. Una composición de acuerdo con la reivindicación 1, en la que las 

micropartículas de buprenorfina tienen un diámetro medio en base al peso 

inferior a 15 m.

3. Una composición de acuerdo con una cualquiera de las 

20 reivindicaciones precedentes, que se presenta como una mezcla interactiva 

que comprende micropartículas de buprenorfina o una sal farmacéuticamente 

aceptable de la misma presentada sobre las superficies de partículas vehículo.

4. Una composición de acuerdo con la reivindicación 3, en la que las 

25 partículas vehículo son de un tamaño que está entre 100 y 800 μm. 



2

5. Una composición de acuerdo con la reivindicación 3 o la reivindicación 

4, en la que las partículas vehículo son hidrosolubles. 

5 6. Una composición de acuerdo con una cualquiera de las 

reivindicaciones 3 a 5, en la que las partículas vehículo comprenden manitol.

7. Una composición de acuerdo con una cualquiera de las 

reivindicaciones 3 a 6, en la que las partículas de ácido cítrico, se presentan y 

10 actúan como partículas vehículo. 

8.  Una composición de acuerdo con una cualquiera de las 

reivindicaciones precedentes, que está en forma de un comprimido adecuado 

para administración sublingual.

15

9. Un procedimiento para la preparación de una composición como se ha 

definido en una cualquiera de las reivindicaciones 3 a 8, que comprende 

mezclar en seco las partículas vehículo con buprenorfina o una sal de la 

misma.

20

10. Un procedimiento para la preparación de un comprimido sublingual 

como se ha definido en la reivindicación 8, que comprende comprimir o 

compactar directamente una composición como se ha definido en una 

cualquiera de las reivindicaciones 1 a 7.

25
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