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

1. Documentos estudiados

Descripcion: Rad. N° 13-239171-00000-0000 08/octubre/2013
Reivindicaciones: Rad. N° 13-239171-00000-0000 08/octubre/2013
Dibujos: Rad. N° 13-239171-00000-0000 08/octubre/2013
Prioridades: EP 11157564.3 09/marzo/2011
US 61/450.993 09/marzo/2011

2. Analisis de la Prioridad

Se acepta la reivindicacion de prioridad porque ésta solicitud fue presentada dentro del
plazo establecido (Art. 9 D 486) y su contenido técnico corresponde con el de la
prioridad reivindicada.

3. Objeto de la invencion
De acuerdo con lo establecido en el numeral 1.2.2.2 del Capitulo Primero del Titulo X

de la Circular Unica para efectos del examen de patentabilidad, se tendra en cuenta la
tasa pagada por el solicitante al momento de comenzar el examen para las
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reivindicaciones adicionales; esto es que cuando la solicitud contenga mas de diez (10)
reivindicaciones y no se haya pagado la tasa complementaria, sélo se estudiaran las
cubiertas por la tasa pagada. Por lo tanto, se estudiaran las reivindicaciones 1 a 22.

Titulo de la solicitud: “Un dispositivo portatil para tomar muestras y un método para
tomar muestras de sustancias de farmacos a partir de la respiracion exhalado” (Pag. 1
del radicado 13-239171-00000-0000).

El problema planteado en esta solicitud consiste en la necesidad de disefiar un
dispositivo portétil que permita detectar sustancias ilicitas mediante una muestra de
aire, originado de la respiracién exhalada de una persona.

Para resolver este problema técnico, la solicitud en estudio proporciona un dispositivo
portétil para tomar una prueba de farmaco, para recoger manualmente una muestra de
respiracion exhalada de un sujeto para su analisis posterior basado en sensor. El
dispositivo portatil para la prueba de farmaco comprende: un alojamiento que
comprende por lo menos una entrada y por lo menos una salida para que la respiracion
exhalada salga a través de ella, y una membrana recolectora de muestra, dispuesta en
el alojamiento; un elemento tubular que tiene una seccién de boquilla para que el sujeto
exhale en ella, y una seccion de trampa selectiva en comunicacién de fluido con la
boquilla y con la entrada del alojamiento, que tiene una trayectoria de flujo de gas no
recta para dejar pasar los aerosoles a través del elemento tubular.

El objeto de la presente solicitud se relaciona con la Clasificacion Internacional de
Patentes (CIP): A 61 B 05/97; G 01 N 33/497.

4. Excepcion a la Patentabilidad (Art 20 D 486 litera (d))

El objeto de las reivindicaciones 20 a 22, no es patentable de acuerdo con el articulo
citado.

5. Reivindicaciones relativas a un uso o a un segundo uso (Art 14y 21 D 486)

La reivindicacién 17, reclama el uso del dispositivo portatil tomador de muestra de
sustancias farmaco, lo cual no es materia susceptible de patentabilidad de acuerdo con
el articulo 14 de la decision 486.

6. De la solicitud de patente
Reivindicaciones (Art 30 D 486, Art 22 PCT)

e El capitulo reivindicatorio no es conciso porque contiene un excesivo numero de
reivindicaciones independientes, lo cual hace dificil definir cual es el objeto que
se busca proteger.

e Se sugiere al solicitante incluir entre paréntesis () los nimeros de referencia de
cada uno de los elementos que hacen parte de la invencion de acuerdo con la
numeracion empleada en los dibujos, tanto en el capitulo reivindicatorio como
descriptivo, los cuales deben ser coincidentes. Lo anterior, con el fin de hacer
mas facil y sencilla la comprensién de la materia reivindicada.

e En las reivindicaciones 1, 3, 4, 5, 13, 14, 18, 19 se reconocen resultado a obtener
donde mencionan: reivindicacion 1 “..para que salga a través de ellas la
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respiracion exhalada”, “...para que el sujeto exhale en ella”, “...para permitir que
pasen los aerosoles a través del elemento tubular”, “...para recolectar los
aerosoles de la respiracion exhalada”, “...para determinar que un volumen
previamente definido de la trayectoria exhalada ha pasado a través de la
membrana recolectora de muestra”, “...para que el sujeto exhale en ella”, “...
para permitir que pasen los aerosoles a través del elemento tubular”, “...para
determinar que un volumen previamente definido en la trayectoria exhalada ha
pasado a través de la membrana recolectora de muestra.”; reivindicacion 3 “...
para medir un volumen proporcional al volumen previamente definido”;
reivindicaciones 4 y 5 “...adaptado para extraer una porcion definida de la
respiracion exhalada hacia la unidad medidora de volumen”; reivindicacion 13 “...
por lo menos dos deflectores, cada uno de los cuales tienen una altura igual por
lo menos a la longitud de un radio del lumen”, “para denegar a la respiracion
exhalada una trayectoria recta a través de lumen del conducto”, “...que permite
primariamente que los aerosoles de la respiracion exhalada pasen a través de
ella”; reivindicacion 14 “...que permite Unicamente que los aerosoles pasen a
través de ellos”, reivindicacion 18 “...de manera que la primera parte, cuando se
enfrié, encoja y se obtenga un ajuste hermético alrededor de la segunda parte...
" reivindicacién 19 “...una unidad censora para analizar una muestra recolectada
de la respiracion exhalada de un sujeto por medio de dicho dispositivo”, puesto
que la reivindicacion incluiria no solo la solucion propuesta por el solicitante, sino
todas las alternativas presentes o futuras que lleguen a ese resultado. Se sugiere
reemplazarlo por las caracteristicas esenciales, estructurales o funcionales, que
contribuyen a la obtencién de ese efecto

La reivindicacion 1 no es clara donde menciona “...una seccion de trampa
selectiva’, puesto que no se hace referencia en que consiste la trampa ni
tampoco se especifica de qué manera es selectiva. Adicionalmente tampoco es
clara donde divulga “...una trayectoria de gas no recta para permitir que pasen
los aerosoles a través del elemento”, ya que no se hace referencia a que tipo de
gas ni a qué tipo de aerosol son los que permite pasar a través del elemento
tubular.se le sugiere caracterizar la invencion por sus componentes técnicos
estructurales que cumplen con el mismo efecto técnico.

En las reivindicaciones 1, 8, 9, 12, 13, 15, 16, 19 el término “por lo menos” es
relativo e impreciso por lo cual no permite distinguir la invencién del estado de la
técnica. Se sugiere sustituirlo por un término o rango concreto.

La reivindicacion 11 no es clara donde menciona que “...lJa membrana de filtro
esta hecha de una mezcla de fibras acrilicas y fibras poliméricas” ya que no se
hace referencia a que tipo de fibras acrilicas y poliméricas esta fabricada la
membrana de filtro. Se le sugiere al solicitante caracterizar la invencion por sus
componentes técnicos estructurales que cumplan con el mismo efecto.

Los términos: “de preferencia”, “mas preferible” en las reivindicaciones 8, 17 y 22,
“aproximadamente”, en las reivindicaciones 8 y 10, son utilizados para definir el
rango de varias caracteristicas de los productos y métodos reivindicados deben
eliminarse. Estos términos no permiten establecer un intervalo puntual para cada
una de las caracteristicas técnicas, no siendo estas precisas y por lo tanto no
claras, ya que no permiten una comparacion con el estado de la técnica.

En las reivindicaciones 19 el término “y/0” es ambiguo e impreciso, ya que amplia
las posibles combinaciones presentes o futuras de la invencion. Se debe
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restringir a un tipo de componente o bien, reclamar las demas en
reivindicaciones dependientes.

La materia que se busca proteger en las reivindicaciones 19 y 21 Indican el uso
gue puede darse al producto reivindicado, lo cual no es una caracteristica técnica
que defina a la invencién. Se sugiere hacer la aclaracién respectiva.

La expresion “un volumen previamente definido” en las reivindicaciones 3, 5, 6,
es relativa, ya que no tienen un significado preciso. Por lo tanto, se debe sustituir
estas expresiones por términos precisos o rangos concretos de valores.

En las reivindicaciones 15 y 16 se mencionan las caracteristicas técnicas de un
elemento ajeno a los componentes técnicos estructurales del dispositivo portétil
tomador de muestras de farmaco donde mencionan: reivindicacion 15 “...en el
gue los aerosoles comprenden compuestos no volatiles de por lo menos una
sustancia de farmaco en la respiracion exhalada”; reivindicacion 16: “...en el que
los aerosoles comprenden compuestos no volatiles de por lo menos una
sustancia de farmaco en la respiracion exhalada; y donde la 15 sustancia de
farmaco estd comprendida en la lista que comprende: anfetaminas, éxtasis,
cannabis, THC y canabinoides, opiatos, heroina, morfina, 6-AM, cocaina,
benzodiacepinas, propoxifeno, metadona, buprenorfina, tramadol, LSD, farmacos
de disefiador/internet, Kathinon, 20 GHB, meprobamat, farmacos Z, triptaminas o
esteroides anabdlicos”.

La reivindicacion 18 buscan proteger caracteristicas de un proceso de fabricacion
haciendo referencia a reivindicaciones de dispositivo, reconociéndose esta
inconsistencia como una falsa dependencia Se sugiere al solicitante caracterizar
la invencidon por sus caracteristicas técnicas estructurales. Respecto a la
combinacion de reivindicaciones el tribula andino divulga:

“El objeto de la invencion de producto esta constituido por un cuerpo cierto
destinado a llenar una necesidad industrial que el estado de la técnica aun no ha
satisfecho. En cambio, el objeto de la invencion de procedimiento se encuentra
conformado por “una serie o sucesion de operaciones que inciden sobre una
materia (solida, liquida o gaseosa) que se encamina a la obtencion de una cosa
o un resultado”. (Otero Lastres, José Manuel. Ob. Cit)*.

7. Determinacion del Estado de la Técnica

El estado de la técnica se determind con base en la fecha de presentacion de la
solicitud de prioridad: marzo 09 de 2011, y se encontraron los siguientes documentos
gue anticipan el objeto de esta solicitud:

item Documento Titulo Fecha de Publicacion*
D1 DE19718924 Apparalus to recover component 29/0ctubre/1998
fractions from exhaled air
D2 US 5195527 “Respiratory filters” 23/marzo/1993

1 (Otero Lastres, José Manuel. Ob. Cit). Proceso 129-1P-2007
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El documento D2%divulga un aparato para recuperar las fracciones de componentes del
aire exhalado tiene una boquilla (2) con una inhalacién (3) y la exhalaciéon (4) de la
valvula en frente de la unidad de soporte del filtro (5) con una tela no tejida de fibra (6).
El asunto se deposita sobre el material no tejido o poroso como un aerosol (resumen).

El documento D1* divulga un filtro respiratorio incluido en un sistema respiratorio
utilizado en anestesia y / o ventilacion del paciente, comprende un alojamiento de dos
partes (15) y (16) que tiene puertos coaxiales (13) y (14) para la conexién a los tubos de
respiracion (resumen).

8. Examen de Patentabilidad (Art 14 D486)

Nivel inventivo (Art18 D486)

La reivindicacion 1 consiste en: “Un dispositivo portatil tomador de muestra de
sustancias de farmaco, para tomar una muestra de la respiracion exhalada de un sujeto
para su posterior anélisis basado en sensor, que comprende:...” (Ver pagina 41 del
radicado N°13-239171-00000-0000).

Comparacion de las caracteristicas técnicas esenciales, con las del estado de la técnica:

Caracteristicas esenciales D1 D2

Un dispositivo portatil Un aparato para recuperar las Un filtro respiratorio (resumen).
tomador de muestra de fracciones de componentes del aire

sustancias de farmaco. exhalado (resumen).

Un alojamiento (A) que comprende | Alojamiento (15 y 16) (fig. 2), Un
una entrada (4) y por lo menos una | filtro de este tipo comprende un
salida (S) (Fig. 1). alojamiento que contiene un
medio de filtro, con dicha carcasa
que representa una ampliacion

Un alojamiento que del tubo de respiracion en el que
comprende por lo menos una esté incluido, y con los puertos en
entrada y por lo menos una los extremos opuestos de la
salida. carcasa esta montado en

longitudes de tubo, por lo general
un tubo de plastico flexible de la
construccion corrugada, pasando
respectivamente a y lejos del
paciente (Col. 1, lineas 9 a 15)

Una membrana (6) recolectora de Membrana recolectora de
muestras dispuesta en el muestra (18) (fig. 2). El miembro
alojamiento (A) (Fig. 1) Antes de un | de filtro bacteriol6gico (18) es
filtro que sostiene la parte (5) con la | tipicamente un disco de fibras de

tela no tejida (6) una boquilla (2) polimero cargadas
Una membrana recolectora con una valvula de inhalacion (3) y | electrostaticamente (Col. 3, lineas
de muestras dispuesta en el | la valvula de escape (4) esta 39 a 41).
alojamiento. dispuesto. La tela no tejida (6)

puede consistir naturales, sintéticas
o fibras de vidrio. También es
posible sustituir esta tela no tejida
(6) a través de materiales porosos
(Col. 2, lineas 38 a 44).

Un elemento tubular que Un elemento tubular que tiene una | No menciona.
tiene una seccién de boquilla | seccién de boquilla (2) para que el

2 http://www.google.com.ar/patents/US5465728

3https://www.google.com.co/patents/US20110208081?dg=US2011208081&hl=es-
419&sa=X&ei=tszwVNrnGsKrgwTWrYGwDA&ved=0CBwWQ6AEWAA
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para que el sujeto exhale en
ella.

sujeto exhale en ella (Col. 1, lineas
24 a 27, fig. 1).

Una seccién de trampa
selectiva en comunicacién de
fluido con la boquilla y la
entrada del alojamiento.

Una seccién de trampa (3) en
comunicacion de fluido con la
boquilla (2) y la entrada al
alojamiento (4) (Fig. 1).

No menciona.

La seccion de trampa
selectiva tiene una
trayectoria de flujo de gas no
recta para permitir que pasen
los aerosoles a través del
elemento tubular

No menciona.

Cada puerto (13y 14) y
espaciados ligeramente de su
orificio dentro de la carcasa es un
miembro deflector respectivo (30
y 19). (...) La disposicion y
configuracion de los elementos
deflectores (30 y 19) es tal que
los gases que fluyen en la
carcasa (12) desde el puerto
asociado (13 y 14) se dividen,
desviados y se extendieron sobre
las superficies opuestas (24 y 25)
del elemento de filtro (18) (Col. 3,
lineas 51 a 60).

Una unidad medidora de
volumen para determinar que
un volumen previamente
definido de la trayectoria
exhalada ha pasado a través
de la membrana recolectora
de muestra.

No menciona.

Preferiblemente y como se
muestra el elemento (18A)
higroscopico, que es una matriz
de fibras de poliéster en la que se
incrustan fibras de polimeros
higroscépicos, esta situado en el
lado del elemento de filtro (18).
Alternativamente, el elemento
(18A) puede estar situado en el
lado del filtro (18) (Col. 4, lineas 6
a 12) El filtro modificado de las
figuras. 5, 6 y 7 es para su uso en
sistemas de respiracion que
incluyen caminos separados, la
vélvula controlada para los gases
inhalados y exhalados por el
paciente (Col. 4, lineas 18 a 25).
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(Documento D1, Figura 1)

Los documentos D1 y D2 se consideran el estado de la técnica cercano a la invencion
definida en la reivindicacion 1 porque divulgan dispositivo portatil tomador de muestra

Expediente 13-239171- -6

Superintendencia de Industria y Comercio: Cra 13 No. 27- 00 pis
E-mail: contactenos(

ler Art. 45.

,7y10- PBX: (571) 5870000

- Bogotd D.C_, Colombia

(,p) UIIN:’:[.NIE'F!::E_I"J T
NOUSTRIA ¥ TURISMO

Sefior ciudadano la entidad le ofrece los siguientes canales para hacer seguimiento a su solicitud asi:

Pagina web: www_sic_gov.co

; Linea gratuita a nivel nacional: 018000 910165
Centro de atencién telefénica en Bogotd: 5920400
g

Kiosco Informatico Centro Comercial Gran Estacion en Bogotd




‘. Industria y Comercio TODOS POR UN
r;/SUPERINTENDENCIA NUEVO PAIS

PAZ EQUIDAD EDUCACION

de sustancias de farmaco.

La diferencia entre la invencién, definida en la reivindicacion 1 y el aparato para
recuperar las fracciones de componentes del aire exhalado de D1 consiste en que no
hace referencia a una unidad medidora de volumen ni a una trampa selectiva que
permita que el flujo del gas no sea lineal.

La diferencia entre la invencién, definida en la reivindicacion 1 y el filtro respiratorio de
D2 consiste en que no tiene una boquilla que haga contacto directo con el usuario y que
a su vez se encuentre en comunicacion de fluido con la trampa selectiva.

El efecto que logra el incluir una unidad medidora de volumen y una trampa selectiva es
gue permite establecer la cantidad de volumen que pasa por la membrana de muestreo,
adicionalmente la trampa selectiva permite que el flujo del gas no sea de forma lineal
con lo cual se deja pasar solo los aerosoles evitando asi que la membrana de muestreo
se obstruya.

Por lo tanto, el problema técnico objetivo que pretende resolver esta invencién se puede
formular asi: ¢cdmo modificar el aparato para recuperar las fracciones de componentes
del aire exhalado conocido en D1 con la unidad de control y la disposicion de una
trampa selectiva que permitan que el flujo del gas no sea lineal con lo cual solo se dejen
pasar los aerosoles para que no se obstruya la membrana de muestreo?

Sin embargo, la utilizacion de una unidad medidora de volumen y una trampa selectiva
para que el fluido del gas no sea lineal para evitar que la membrana de muestreo se
obstruya, ya estan divulgados en el documento D2 que se refiere a un filtro colocado
después de la membrana de muestreo con la cual se permite saber cual es el volumen
de gas que esta pasando a través de la membrana de muestreo divulgado asi
“Preferiblemente y como se muestra el elemento (18A) higroscdpico, que es una matriz
de fibras de poliéster en la que se incrustan fibras de polimeros higroscopicos, esta
situado en el lado del elemento de filtro (18). Alternativamente, el elemento (18A) puede
estar situado en el lado del filtro (18)” (Col. 4, lineas 6 a 12). Adicionalmente el uso de
unos deflectores dispuestos en el conducto antes del alojamiento permiten que el flujo
del fluido no sea lineal por lo tanto los residuos sélidos y de humedad no logren pasar y
de esta manera mantener limpia la membrana de muestreo mencionado en D2 asi:
“Cada puerto (13 y 14) y espaciados ligeramente de su orificio dentro de la carcasa es
un miembro deflector respectivo (30 y 19). (...) La disposicion y configuracion de los
elementos deflectores (30 y 19) es tal que los gases que fluyen en la carcasa (12)
desde el puerto asociado (13 y 14) se dividen, desviados y se extendieron sobre las
superficies opuestas (24 y 25) del elemento de filtro (18).”(Col. 3, lineas 51 a 60).

En consecuencia, la persona del oficio normalmente versada en la materia, incluiria una
unidad de control de volumen y una trampa selectiva del documento D2 en el aparato
para recuperar las fracciones de componentes del aire exhalado divulgado en el
documento D1 para llegar asi al objeto de la reivindicacién 1 de la solicitud. Por lo cual
se considera obvia.

Asimismo, el documento D1 divulga las caracteristicas de las reivindicaciones
dependientes asi:

e Reivindicacién 3: Una valvula de inhalacion (3) dispuesta aguas debajo de la
boquilla (Col. 1, lineas 24 a 27, fig. 1).
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e Reivindicacién 19: Después de 5 a 15 minutos de la respiracion, en la que el aire
exhalado (1) pasa a través del dispositivo de acuerdo con la invencién como aire
de escape (7), la tela no tejida (6) se retira con una pinza y se transfiere por
plegado en la parte superior de un tubo de centrifuga, y 200 a 400 de elucién ul
(z. tampon B. ELISA, soluciones salinas, disolventes organicos) en el extremo
superior de la tela no tejida (6) (...) El eluato asi obtenido contiene los materiales
de contenido de pulmén (Col. 2, lineas 48 a 58).

De igual forma, el documento D2 divulga las caracteristicas de las reivindicaciones
dependientes asi:

e Reivindicaciones 7 y 11: El miembro de filtro bacteriolégico (18) es tipicamente
un disco de fibras de polimero cargadas electrostaticamente (Col. 3, lineas 39 a
41).

e Reivindicacion 12: En la figura 5 se muestra un filtro con un puerto de entrada
(14) y dos puertos de salida (28 y 29) (Fig. 5). Un solo puerto (14) en un extremo
de la carcasa esta, como antes, conectado por un solo tubo a una via respiratoria
del paciente, pero tubos separados (no mostrados) estdn conectados a los
puertos individuales 28 y 29 en el otro extremo de la carcasa (Col: 4, Lineas 24 a
29).

e Reivindicacion 14: Cada elemento deflector (30 y 19) es en forma de trompeta,
estrechandose hacia el puerto asociado, a fin de presentar a los gases que fluye
en la carcasa desde el puerto una periferia curvada (20 y 21). Al ser hueco, cada
elemento deflector (30 y 19) tiene un orificio central (22 y 23) que se ensancha
hacia el interior de la carcasa. (...) Los orificios centrales de los deflectores
aseguran que algunos, pero no la totalidad de los gases que afluyen se dirigen a
las regiones centrales de las superficies del filtro (24 y 25) (Col. 3, lineas 51 a
60).

Respecto a la materia objeto de la reivindicaciones 20 a 22 se encuentra objetadas en
el numeral 4 del presente examen.

El objeto de las reivindicaciones 4 a 6,10,13, 15, 16, 18,19, 21 se encuentran objetadas
en el numeral 6 del presente examen.

Asimismo la materia que se busca proteger en la reivindicaciébn 17 se encuentra
objetada en el numeral 5 del presente examen.

9. Conclusidn

Los requisitos de patentabilidad de la presente solicitud estan afectados asi:

Item Documento Reivindicaciones afectadas Requisito que afecta

D1 DE 19718924 1,319 Nivel Inventivo

D2 US 5'195,527 1,7,11,12, 14 Nivel inventivo
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SUPERINTENDENCIA :

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta (60) dias
contados a partir del dia siguiente de la fecha de notificacion de la presente comunicacion.
En caso de no dar respuesta al presente requerimiento, o0 si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Se invita al solicitante se sirva indicar, si asi lo considera, su renuncia al término faltante de
sesenta (60) dias para dar respuesta a este requerimiento y presentarla por escrito.

Finalmente, se le recuerda al solicitante que si como respuesta a este requerimiento llegara
a modificar el capitulo reivindicatorio y éste contenga mas de diez (10) reivindicaciones, no
pagard la tasa de modificacidbn voluntaria pero si la correspondiente al pago por
reivindicacion adicional.

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

-

—5

JOSE LUIS SALAZAR LOPEZ
Diractor de Nuevas Craaciones (c)

%T-Ta

El anterior requerimiento fue notificado por fijacion en lista, de fecha 2015-04-07

Elabord: Harold Snehyder Vega Russi
Revisé: Rachid Ponce Vergel
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[SP]: 1. a portable drug sampling device for handheldly collecting a sample from exhaled breath of a subject for further sensor based analysis, comprising: a
housing comprising at least one inlet and at least one outlet for said exhaled breath to exit through, and a sampling membrane arranged in said housing and a
tubular element having a mouthpiece section for said subject to exhale into, wherein said sampling membrane is arranged to collect said aerosols from said
exhaled breath and wherein said tubular element has a selective trap section in fluid communication with said mouthpiece and said inlet of said housing, said
selective trap section having a non-straight gas flow path for letting aerosols pass through and for substantially preventing big particles and/or aggregates and/or
saliva to be collected by said sampling membrane. 2. the device according to claim 1, wherein said tubular element is detachable from said housing or wherein
said tubular element is an integrated part of said housing. 3. the device according to claim 1, wherein said volume measure unit is configured to measure a
volume proportional to said pre-defined volume of said exhaled breath. 4. the device according to claim 3, wherein a port is arranged downstream said mouthpiece
and upstream said sampling membrane and wherein said port is adapted to extract a defined portion of said exhaled breath into said volume measure unit. 5.
the device according to claim 1, said volume measure unit comprising a gas volume collecting element, such as a bag, having a volume and wherein a port is
arranged downstream said mouthpiece and upstream said sampling membrane and wherein said port is adapted to extract a defined portion of said exhaled
breath into said volume measure unit and wherein said volume of said gas volume collecting element is proportional to said pre-defined volume of said exhaled
breath. 6. the device according to claim 5, wherein said volume collecting element is a non-elastic bag with a predetermined volume. 7. the device according to
claim 1, wherein said sampling membrane is a filter membrane. 8. the device according to claim 7, wherein said filter membrane comprises at least one layer of
non-woven filtration media with a specific weight in the range of 23 g/m3 to 500 g/m3. 9. the device according to claim 8, wherein said filter membrane comprises
at least one further layer being a spunbonded carrier with a scrim weight of 10 to 20 g/m3. 10. the device according to claim 8, wherein said filter membrane has a
filter surface to be passed by exhaled gas of approximately 800 mm2 and a pressure drop of 36 pa at 9.5 m/min media velocity. 11. the device according to claim
7, wherein said filter membrane is made of a blend of acrylic fibers and polypropylene fibers. 12. the device according to claim 1, wherein said housing includes at
least two outlets. 13. the device according to claim 1, wherein said tubular element further comprises: an inlet, and an outlet in connection with a lumen at least
two baffles, each having a height of at least a length of a radius of the lumen and wherein said baffles are arranged on different sides of the lumen to deny an
exhaled breath a straight path through said lumen of said tubular element, thereby creating said selective trap section, which primarily said aerosols in said
exhaled breath are permitted to pass though. 14. the device according to claim 13, wherein each baffle comprises orifices with a size that only permit said aerosols
to pass through. 15. the device according to claim 1, wherein said aerosols comprise non-volatile compounds of at least one drug substance in said exhaled
breath. 16. the device according to claim 15, wherein said drug substance is comprised in the list comprising amphetamine, ecstasy, cannabis, thc and
cannabinoids, opiates, heroin, morphine, 6-am, cocaine, benzodiazepines, propoxyphene, methadone, buprenorphine, tramadol, Isd, designer/internet drugs,
kathinon, ghb, meprobamat, z-drugs, tryptamines, or anabolic steroids. 17. (canceled) 18. a process to manufacture a portable sampling device, comprising:
heating a first part of a plastic housing, thereby enlarging said first part's circumference seating a sampling membrane in close proximity to an opening, said
opening not being an outlet or an inlet, of said first part employing said heat from said first part for melting said sampling membrane at an edge utilizing said
melted edge for fastening said sampling membrane to said housing sliding a fraction of a second part of said housing, having a temperature lower than said first
part, inside of said first part, whereby the first part when cooling down will shrink and obtaining a tight fit around said fraction of said second part and at the same
time said housing will encapsulating said sampling membrane. 19. the device according to claim 1, further comprising in combination a senor unit for analyzing a
sample collected from exhaled breath of a subject by means of said device, the combination forming a system for detecting the presence and/or determining the
quantitative amount of at least one drug compound in said exhaled breath. 20. a method of screening a person for drugs, comprising collecting a sample from
exhaled breath of a subject for sensor based analysis of said sample, said collecting comprising said subject exhaling into a device, collecting aerosols from said
exhaled breath in a sampling membrane of said device, and passing said exhaled breath through a tubular element having a non-straight gas flow path for letting
aerosols pass through and for substantially preventing big particles and/or aggregates and/or saliva to be collected by said sampling membrane extracting a
content from said sampling membrane and employing a sensor unit for detecting traces of said drugs in said content, and analyzing a presence of said drugs
based on a result obtained from said sensor unit. 21. the method according to claim 20, further comprising providing a portable drug substance sampling device
for collecting said sample from exhaled breath of a subject, said portable sampling device comprising a housing including at least one inlet and at least one outlet
for said exhaled breath to exit through and a sampling membrane arranged in said housing to collect aerosols from said exhaled breath, a tubular element
having a mouthpiece section for said subject to exhale into and a selective trap section in fluid communication with said mouthpiece and said inlet of said housing,
said selective trap section having a non-straight gas flow path for letting aerosols pass through said tubular element, and a volume measure unit for determining
that a pre-defined volume of said exhaled breath has passed through said sampling membrane. 22. (canceled) 23. the device according to claim 1, further
comprising a volume measure unit for determining that a pre-defined volume of said exhaled breath has passed through said sampling membrane. 24. the device
according to claim 7, wherein said filter membrane is an electrostatic filter membrane. 25. the method according to claim 20, further comprising measuring a pre-
defined fraction of said exhaled breath volume for determining a specific total volume of said exhaled breath passing through said sampling membrane, and when
said specific total volume is determined as having passed through said sampling membrane terminating said exhalation and sealing off said device. (Results 9)

[SP]: field of the invention [0001] this invention pertains in general to the field of portable handheld devices, sampling systems and methods for collecting a
sample from exhaled breath of a subject, and for detecting the presence (i.e. qualitative) or determining the quantitative amount of at least one illicit drug
substance or compound in exhaled breath. more particularly the invention relates to such portable handheld devices. background of the invention [0002] it is
known that exhaled breath is commonly used in alcohol testing and today's technology makes it possible to perform on-site breath testing with legally defensible
results using infrared spectroscopy.[0003] testing for other illicit drugs of abuse traditionally requires blood or urine samples. alternatively specimens comprising
hair, sweat or oral fluid could be used. blood sampling is invasive and requires medically trained personnel, whereby test subject often have to be transported to a
hospital for sampling. these procedures are time and effort consuming. with long lead times the test result will be too old. urine sampling may also be considered
intruding on personal integrity. even other issues related to samples and specimens taken from a subject to be tested arise. for instance, blood samples, and
especially urine samples are at risk of the subject exchanging the samples or using clean samples from another subject to avoid being discovered with traces of
illicit drugs.[0004] thus, there is a need to provide a non-invasive, not-specimen based apparatus, system and/or method for detecting the presence (i.e.
qualitative) or determining the quantitative amount of at least one drug substance in a subject. particularly a device and method which should be easy to use with
no or little training, especially a device and method for directly, at the site/on-site, screening a person for illicit drugs and obtaining results that could be approved
by court.[0005] hence, an improved apparatus, system and/or method for at site/on site sampling of a subject for drug substances are desired. such a device,
system and/or method for sampling the subject for illicit drugs of abuse and/or medical drugs would be desired. the apparatus, system and/or method should be
efficient, non-bulky, user friendly both for operators and the subject. it should further be not intruding and not invasive.[0006] another application would be to
take samples from exhaled breath for sampling aerosols which may transport biomarkers. the samples could then be analyzed and detected biomarkers may be
used for diagnosis of medical conditions of the tested subject. measuring biomarkers in exhaled air would be non-invasive and enables repeated sampling which
can be useful for early detection of disease as well as monitoring of disease progression and therapy response.[0007] a known method for sampling biomarkers is
exhaled breath condensate (ebc) i.e. exhaled water vapor that is condensed by the means of low temperature. both volatile and non-volatile compounds have
been identified using ebc. the non-volatiles found in ebc are believed to originate from particles formed within the airways. the collection of exhaled breath
condensate (ebc) is connected with a number of serious methodological difficulties such as dilution with water resulting in very low concentrations of the substances
of interest, high contamination with substances originating from the oral cavity, high intraindividual coefficient of variation and a very inefficient way to sample,
especially, non-volatiles compounds[0008] hence, a method solving the short come of methods for easy monitoring of the airways that also allows frequent
sampling would be advantageously. particularly if the method may be performed risk free. thus, there is a need to provide a non-invasive based apparatus,
system and/or method for detecting the presence (i.e. qualitative) or determining the quantitative amount of at least one biomarker for medical diagnosis of a
subject. particularly, a device and method being easy to use with no or little training, especially a device and method to be used directly, at the site/on-site, for
sampling and/or testing a subject for a medical diseases or illnesses would be advantageously. the device and method should have a sensitive for biomarkers
high enough to obtain results of a standard that could be used for diagnosis of medical conditions.[0009] hence, an improved apparatus, system and/or method
for at site/on site sampling of biomarkers from a subject is desired. the apparatus, system and/or method should be efficient, non-bulky, user friendly both for
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operators and the subject. summary of the invention [0010] accordingly, embodiments of the present invention preferably seek to mitigate, alleviate or eliminate
one or more deficiencies, disadvantages or issues in the art, such as the above-identified, singly or in any combination by providing a system and a method,
according to the appended patent claims.[0011] according to one aspect of the invention, a portable drug substance sampling device is provided for collecting a
sample from exhaled breath of a subject for further sensor based analysis. the device comprising a housing comprising at least one inlet and at least one outlet
for the exhaled breath to exit through and a sampling membrane arranged in the housing.[0012] the device further comprising a tubular element having a
mouthpiece section for the subject to exhale into. the tubular element is a selective trap section in fluid communication with the mouthpiece and the inlet of the
housing and the selective trap section is having a non-straight gas flow path for letting aerosols pass through said tubular element.[0013] the sampling
membrane is arranged to collect the aerosols from the exhaled breath. further the device comprising a volume measure unit for determining that a pre-defined
volume of the exhaled breath has passed through the sampling membrane.[0014] the exhaled breath volume is not stored in a volume for analysis of the
chemical contents of the entire breath volume. rather, traces of the drug substance are attached to a sampling membrane. analysis is not made online of the
breath volume, but of the traces in the sampling membrane. the portable drug testing device may be sealed and sent further for the analysis, such as in a
laboratory. collection of the traces is made quickly, by exhaling a predetermined volume of breath through the sampling membrane. the obtain results when using
the device are reliable and have a proven robustness. using the invented drug testing device is far more convenient, quicker and cheaper than any previous breath
sample collection methods.[0015] compounds exhaled in expired air may originate from blood by a mechanism of producing a gas phase in the alveoli.
alternatively, compounds may originate from other parts of the airways. non-volatile compounds are transferred from the lungs carried by an aerosol. here the
non-volatile are drug substances or compounds and could be either medical drugs or legal or illegal narcotic substances or markers thereof. the drug substances
are collected on-site using a portable system comprising a sampling membrane. the collected samples are to be sent to a laboratory for further analysis.
alternatively, compact on-site analysis equipment may be used to perform the analysis. the analysis is performed using a suitable analyzing method like
spectroscopy or preferably mass-spectroscopy or surface enhanced raman spectroscopy (sers). other similar sensitive methods known to the skilled person may be
used.[0016] since the portable drug testing device is small and designed to be easy to handle it may be used by any personnel anywhere on-site. thus the drug
testing device is adapted to be used instead of more intrusive tests, like tests based on the much common urine or blood samples.[0017] the housing could be
made of any material like, plastic, metal or glass as long as it is possibly to either clean or preferable be aseptic but could also be used sterile. the housing could
alternatively or in addition be made of a disposable material. in this way the housing may, after being used for sampling and after the analysis of the collected
compounds has been performed, be discarded.[0018] the tubular section is used to improve the quality of the test by preventing big particles and/or aggregates
and/or saliva to be collected by the sampling membrane. this may be done by having a selective trap section in the tubular section which has baffles to force the
exhaled breath to pass a non-straight gas flow path.[0019] in some embodiments of the invention, the tubular element is detachable from the housing or the
tubular element is an integrated part of the housing.[0020] in some embodiments of the invention, the volume measure unit is configured to measure a volume
proportional to the pre-defined volume of the exhaled breath.[0021] in some embodiments of the invention, a port is arranged downstream the mouthpiece and
upstream the sampling membrane. the port is adapted to extract a defined portion of the exhaled breath into the volume measure unit.[0022] in some
embodiments of the invention, the volume measure unit comprising a gas volume collecting element, such as a bag, having a volume and wherein a port is
arranged downstream the mouthpiece and upstream the sampling membrane and wherein the port is adapted to extract a defined portion of the exhaled breath
into the volume measure unit.[0023] this is an easy and effective way of determining when a pre-defined volume of exhaled breath has passed through the
sampling membrane. the bag is blown up by utilizing the back pressure due to air flow resistance of the sampling membrane. the volume of the gas volume
collecting element is proportional to the pre-defined volume of the exhaled breath.[0024] in some embodiments of the invention, the volume collecting element is
a non-elastic bag with a predetermined volume and/or size.[0025] an elastic bag could be used but a non-elastic bag with a specific volume is easier to blow up
and can only hold that specific volume.[0026] in some embodiments of the invention, the sampling membrane is a filter membrane, preferably an electrostatic
filter membrane.[0027] in some embodiments of the invention, the filter membrane comprising at least one layer of non-woven filtration media with a specific
weight in the range of 23 g/m3 to 500 g/m3, preferably in the range of 150 up to 300 g/m3, and even more preferably in the range of 200 up to 280 g/m3.[0028]
in some embodiments of the invention, the filter membrane comprising at least on further layer being a spunbonded carrier with a scrim weight of 10 to 20 g/m3.
[0029] one important parameter of a sampling device that is fulfilled by using a filter membrane made of fibers is the low pressure drop. to be able to collect
exhaled breath samples from most subjects the pressure drop through the system has to be as low as possible. the flow rate of a subject's exhalation depends on
some parameters for example the subject's age, mental state (mr, alzheimer's), medical condition (sepsis, parkinson's) or other medications like
benzodiazepines, opiates, neuroleptics, local anesthetics or intoxicants etc. many people with a history of drug abuse have a very low flow rate.[0030] in some
embodiments of the invention, the filter membrane has a filter surface to be passed by exhaled gas of approximately 800 mm2 and a pressure drop of 36 pa at
9.5 m/min media velocity.[0031] in some embodiments of the invention, the filter membrane is made of a blend of acrylic fibers and polypropylene fibers.[0032]
the acrylic fibers have electrostatic properties while the polypropylene fibers will make the filter structure stronger, for example may the polypropylene fibers give
the filter membrane enough support so that requires sizes and shapes can be punched out from the material.[0033] in some embodiments of the invention, the
housing may have at least two outlets.[0034] two outlet will help to prevent a subject to be tested from stopping the air from flowing out of the outlet and thereby
preventing enough exhaled breath from passing through the sampling element.[0035] in some embodiments of the invention, the tubular element further
comprises an inlet, an outlet in connection with a lumen, at least two baffles, each having a height of at least a length of a radius of the lumen. the baffles are
arranged on different sides of the lumen to deny an exhaled breath a straight path through the lumen of the conduit, thereby creating the selective trap section,
which primarily the aerosols in the exhaled breath are permitted to pass though.[0036] in some embodiments of the invention, each baffle may comprise orifices
with a size that only permit the aerosols to pass through.[0037] in some embodiments of the invention, the aerosols comprise non-volatile compounds of at least
one drug substance in the exhaled breath. the drug substance is comprised in the list comprising amphetamine, ecstasy, cannabis, thc and cannabinoids, opiates,
heroin, morphine, 6-am, cocaine, benzodiazepines, propoxyphene, methadone, buprenorphine, tramadol, Isd, designer/internet drugs, kathinon, ghb,
meprobamat, z-drugs, tryptamines, or anabolic steroids but are not limited to these since other illicit drugs (drugs of abuse) not included in the list may also be
detectable due to similar interchanges with the human body as the above mentioned illicit drug substances.[0038] according to another aspect of the invention,
the portable drug testing device may be used for non-intrusive breath testing a subject for illicit drug substances, preferably as a substitute for testing the subject
for the drug substance by sampling blood or urine.[0039] the compositions of the exhaled particles are believed to reflect the airway's mucus layer and/or
respiratory tract lining fluid, which probably reflects the blood content of the drug. the drug substances or compounds are believed by the inventors to most likely
to come from the central part of the airway system. the non-volatile drug substances or compounds are carried by liquid droplets (aerosol) that are formed during
normal breathing, for example, by the turbulent airflow causing the airway-lining fluid to nebulize. the aerosols are possible to collect as exhaled breath
condensates. the theory comes from anesthetic studies that have showed that anesthetic potency correlates with lipid solubility. holds true across species and
implies when a specific hydrophobic region is occupied the more soluble the anesthetic agent is in blood the faster the drug goes into the body.[0040] according to
yet another aspect of the invention, a system is provided for detecting the presence and/or determining the quantitative amount of at least one drug compound in
said exhaled breath. the system comprising a portable drug testing device and a senor unit for analyzing a sample collected from exhaled breath of a subject by
means of said device.[0041] the mass-spectroscopy or sers are the preferred analyzing methods, since this technology has a very high selectivity and sensibility of
bioanalysis especially with regards to trace analytes in biological samples. the preferable interface for the mass spectroscopy is liquid chromatography.[0042] the
sampling membrane may be emptied from collected particles and analyzed by dissolving the collected particles from the exhaled breath in a solvent. the solvent
could than be analyzed by the senor unit. another method could be to evaporate the content of the sampling membrane onto a sers surface.[0043] in a further
aspect of the invention, a process to manufacture the portable drug testing device is provided, the process comprising: heating a first part of a plastic housing,
thereby enlarging the first part's circumference. the process further comprises seating a sampling membrane in close proximity to an opening, not being an outlet
or an inlet, of the first part. moreover, the process comprises employing the heat from the first part for melting the sampling membrane at an edge. the process
further includes utilizing the melted edge for fastening the sampling membrane to the housing. further, the process includes sliding a fraction of a second part of
the housing, having a temperature lower than the first part, inside of the first part. the first part when cooling down will shrink and a tight fit is obtained around the
fraction of the second part and at the same time the housing will encapsulating the sampling membrane.[0044] in a further aspect of the invention, a system for
detecting the presence or determining the quantitative amount of at least one drug compound in the exhaled breath is provided. the system comprising a device
for drug testing, and a senor unit for analyzing a sample collected from exhaled breath of a subject by means of said device.[0045] the system may be used to
determining the presence of a drug substance in the exhaled breath either quantitative and/or qualitative.[0046] in yet another aspect of the invention, a method
of screening a person for drugs is provided. the method comprising, collecting a sample from exhaled breath of a subject, such as by using the herein disclosed
device for drug sampling, and sensor based analysis of the sample. the method comprising, the subject exhaling into the device. collecting aerosols from the
exhaled breath in a sampling membrane of the device. measuring a pre-defined fraction of the exhaled breath volume for determining a specific total volume of
the exhaled breath passing through the sampling membrane. when the specific total volume is determined as having passed through the sampling membrane
terminating the exhalation and sealing the device off. the method further comprises extracting content from the sampling membrane. employing a sensor unit for
detecting traces of the drugs in the content, and analyzing a presence of the drugs based on a result obtained from the sensor unit.[0047] further embodiments
of the invention are defined in the dependent claims, wherein features for the second and subsequent aspects of the invention are as for the first aspect mutatis
mutandis.[0048] alternative and/or additional, embodiments of the invention, provides for a portable sampling device for collecting aerosols comprising
biomarkers from exhaled breath of a subject for further sensor based analysis. by sampling biomarkers from exhaled breath the device may help providing vital
information for early detection and/or diagnosis of diseases or illnesses as well as monitoring of disease progression and/or therapy response.[0049] devices,
systems and methods for sampling non-volatile biomarkers are in accordance with the devices, systems and methods for sampling of drug substances and/or
compounds herein described.[0050] some known non-volatile biomarker that may be transported by aerosols in exhaled breath is comprised in the list comprising
lipids, peptides, nucleotides, prostanoids, proteins, dna or rna.[0051] these biomarkers may be used for diagnosis of diseases or illnesses, such as cancer (such
as lung cancer), asthma, inflammation, infection (such as tuberculosis) and/or oxidative stress or other medical conditions.[0052] it should be emphasized that
the term "comprises/comprising"” when used in this specification is taken to specify the presence of stated features, integers, steps or components but does not
preclude the presence or addition of one or more other features, integers, steps, components or groups thereof. brief description of the drawings [0053] these and
other aspects, features and advantages of which embodiments of the invention are capable of will be apparent and elucidated from the following description of
embodiments of the present invention, reference being made to the accompanying drawings, in which[0054] fig. 1a-c are schematic illustrations showing an
embodiment of a tubular element with a mouthpiece section, and a selective trap section designed to mainly permit aerosols from exhaled breath from a subject
to pass through[0055] fig. 2 is a schematic illustration illustrating an embodiment of a portable device configured to collect a sample from exhaled breath of a
subject[0056] fig. 3 is an embodiment of a portable sampling device showing a housing with a sampling element being a filter membrane[0057] fig. 4a is
depicting a tubular section[0058] figs. 4b and c are depicting a portable sampling device at different stages of use[0059] fig. 5 is showing a flow-chart illustrating a
method for using a portable device configured to collect a sample from exhaled breath of a subject and[0060] fig. 6 illustrates a system for detecting the presence
or determining the quantitative amount of at least one drug compound in exhaled breath. description of embodiments [0061] specific embodiments of the
invention will now be described with reference to the accompanying drawings. this invention may, however, be embodied in many different forms and should not be
construed as limited to the embodiments set forth herein rather, these embodiments are provided so that this disclosure will be thorough and complete, and will
fully convey the scope of the invention to those skilled in the art. the terminology used in the detailed description of the embodiments illustrated in the
accompanying drawings is not intended to be limiting of the invention. in the drawings, like numbers refer to like elements.[0062] in an embodiment of the
invention according to fig. 1a-c a tubular element with a mouthpiece section and a selective trap section is depicted. the selective trap section of the tubular
element is designed to permit primarily aerosols to pass through. hence denying saliva and/or mucus and/or larger particles and/or aggregated to enter the
housing and thereby avoiding the sampling membrane to be clogged.[0063] the tubular element is a conduit with a coaxial lumen having transversal baffles. the
cross-section of the lumen could have any shape but is preferably circular or oval. in fig. 1a two complementary cross-section views 10, 11 along the length of a
tubular element with a mouthpiece section are shown. the shape of the two parts are close to two half-pipes, wherein both parts comprising open ends 101, 102
which will form an inlet, being a mouthpiece section, and an outlet, when put together. the section between the inlet 101 and outlet 102 is a selective trap section
111 (see fig. 1b). in fig. 1a, part 10 comprises two transversal baffles 103 and part 11 one. hence the total number of baffles 103 seated in the lumen 104 in the
illustrated embodiment of the tubular element is three. in reality any suitable number of baffles needed to obtain the needed effect could be seated in the lumen
of the tubular element. the section of the tubular element with the baffles 103 forms the selective trap section 111[0064] the transversal baffles 103 may be
perpendicular to the inner wall 105 of the lumen 104 (as depicted in fig. 1a). alternatively and/or additionally, in some embodiments the transversal baffles 103
may have any suitable angle relative the inner wall 105 of the lumen 104.[0065] in fig. 1b a cross-section of the tubular element is depicted from a different view,
showing the height of the transversal baffles and the path the exhaled breath must travel from the inlet 101 to the outlet 102. in the upper cross-section view the
height 106 of the baffles 103 are shown related to the radius 107 of the lumen. the baffles 103 protrude into the lumen 104 at least a distance being the same as
the radius 107. preferably the height 106 of the baffles 103 should be taller than the length of the radius 107 of the lumen 104. the baffles 103 are in fig. 2b
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depicted as perpendicular to the inner wall 105 of the lumen 104. in reality each baffle 103 could have any suitable angle relative the inner wall 105 of the lumen
104 as long as they extend into the lumen the same distance as the radius 107 or longer.[0066] the baffles 103 in the selective trap section 111 should be
spaced to optimizing passing of aerosols and at the same time minimizing the amount of saliva and/or mucus and/or particles and/or aggregates 108 permitted
through the tubular element to the outlet 102. alternatively and/or additionally, in some embodiments the spacing is depending on the height and/or the angle of
the baffles 103.[0067] further in fig. 1b, the arrows in the lower cross-section show the non-straight travel of exhaled breath and of the aerosols through selective
trap section 111 of the tubular element. the aerosols will easily travel from the inlet 101 to the outlet 102 while the heavier or larger in size particles or aggregates
108 that may clog a sampling membrane will be denied by the baffles 103. the selective trap section 111 of tubular element may therefore act as a pre-filter.
[0068] alternatively and/or additionally, in some embodiments of the invention the baffles 103 include orifices sized to mainly permit aerosols to pass through the
orifices.[0069] in fig. 1c the mouthpiece section 12 is depict. the inlet 109 could have any shape but one that has shown to be particularly suitable and comfortable
is an oval shape. 110 depict the contours of the tubular section previously described in figs. 4 a and b.[0070] in fig. 2 is a schematic illustration showing an
embodiment of a portable system configured to collect a sample from exhaled breath of a subject. sampling system 20 is configured to collect a sample from
exhaled breath of a subject 201. the subject will exhale through a mouthpiece and a tubular element 202 being in flow communication with a housing 204 via at
least one inlet 203. the mouthpiece and tubular element 202 may be of same size or type as a conventional used for alcohol-test. preferably the mouthpiece and
tubular element 202 is configured to mainly permit aerosols to pass through. even more preferably configured according to the previously described invention.
[0071] the housing 204 could be made of any suitably material or combinations thereof such as, metal, plastic, glass or ceramics[0072] the housing 204
comprises a sampling membrane 205 for collecting the non-volatile drug substances from the exhaled breath. the exhaled breath exits the housing through at
least one outlet 206. the portable system is sealed after being used and sent to a laboratory 207 to be analyzed. analysis of the amount of illicit drugs could be
performed using a range of methods but preferably methods are surface enhanced raman spectroscopy (sers) or mass-spectroscopy, for example liquid-
chromatography mass-spectroscopy (lcms).[0073] alternatively and/or additionally, in some embodiments the portable sampling system is made to be a
disposable product. when designed to be a disposable product the housing as well as the mouthpiece is preferably made of a plastic material.[0074] the sampling
system and elements for collecting drug substances should be kept clean and preferable be aseptic but could also be used sterile.[0075] alternatively and/or
additionally, in some embodiments of the invention a volume measure unit 208 may be used for detecting the amount of exhaled breath from the tested subject.
preferably the volume measure unit 208 comprising a port arranged downstream the mouthpiece section and upstream the sampling membrane 205. preferably
the port is attached to the tubular element. a pre-defined fraction or portion of the exhaled breath will be extracted through the port and used for calculating the
amount of exhaled breath passed through the sampling membrane 205. preferably the volume measure unit 208 is further comprising a gas volume collecting
element, preferably a bag, in communication with the port. the gas volume collecting element has a predefined volume when expanded. the volume of exhaled
breath through passed through the sampling membrane 205 may be proportional to the volume of the bag when full.[0076] alternatively to a gas volume
collecting element, such as a bag, a flow meter could be used with an indicator, such as indicators changing colour, may be used to indicate when a pre-determined
volume has passed through the sampling membrane.[0077] in fig. 3 is an embodiment of a portable sampling system 30 is depicted comprising a housing 301,
with a sampling membrane 302, a tubular element 303 with a mouthpiece section 308 and a selective trap section, and a volume measure unit comprising a port
307 and a gas volume collecting element 304. the volume measure unit is used for calculating the volume of exhaled breath passing through the sampling
membrane 302.[0078] the sampling membrane could be placed anywhere in the housing 301. preferably the sampling membrane is fastened to the inner walls of
the housing 301. the housing 301 is preferably constructed out of two or more parts, a first part with an inlet 305 and one part with at least one outlet 306.[0079]
the mouthpiece section 308 and tubular element 303 is detachable and in fluid communication with the housing 301 via the inlet 305. the tubular element 303 is
acting as a pre-filter for filtering out saliva and/or mucus and/or large particles and/or aggregates from the exhaled breath, according to what has previously been
described. thus a cleaner sampling membrane, such as a filter membrane, to be analyzed is obtained which may result in better and more accurate analysis. other
advantages with using a tubular element 303 is the prevention of contamination between subjects and sample[0080] alternatively and/or additionally, in some
embodiments the mouthpiece section 308 and tubular element 303 is not detachable but integrated with the first part of the housing 301.[0081] connected either
to the tubular element 303 or between the mouthpiece section 308 and the inlet 305 is a port 307 for extracting a portion or fraction of the exhaled breath from
the subject. the extracted exhaled breath is used to blow up a gas volume measuring element 304, such as non-elastic bag or an elastic balloon. in this
embodiment a non-elastic bag made of plastic is used since it requires less force to be blown up and will automatically stop when full.[0082] when the bag is full
the exhaled breath passing through the sampling membrane can be calculated since it will be proportional to volume of the bag. for example, by extracting a
tenth of the volume exhaled by the subject, a full two liter bag means that 18 liter has passed through the sampling membrane (20 liter exhaled in total).[0083]
additionally, in some embodiments the port may comprise a one-way valve so that the extracted breath will only enter the bag but not leave.[0084] alternatively
and/or additionally, in some embodiments the port utilizes the back pressure created by the sampling membrane to extract the exhaled breathe through the port
307.[0085] alternatively, in some embodiments, a flow meter could be used with an indicator, such as indicators changing colour, may be used to indicate when a
pre-determined volume has passed through the sampling membrane.[0086] the extracted portion or fraction of the exhaled breath being measured is
proportional to the predefined volume of exhaled breath passing through the sampling membrane. thus by measuring this fraction or portion and by knowing the
ratio of air being extracted and air passing through the sampling membrane the total amount of exhaled breath passing through the sampling membrane may be
determined.[0087] the exhaled breathe will, after flowing through the tubular element 303, travel into the housing 301 and be brought into contact with the
sampling membrane, preferably a filter membrane.[0088] the drug substances being non-volatile compounds conveyed by aerosols in the exhaled breath is
collected by the sampling membrane, such as preferably a filter membrane, as the exhaled breath is permeated through the sampling membrane.[0089] it should
be noted that the sampling membrane 302 which being a filter membrane is not to be confused with an electronic or chemical sampling units and/or traps. the
sampling element 302 is a physical entity on which the drug substance is collected. collection may in different embodiments be based on various principles, singly
or in combination, comprising depositing, catching, fastening, condensing of non-volatile constituents on the sampling element 302.[0090] using a filter
membrane allows for a low pressure drop through the portable system 30 making it easy and comfortable to exhale through it. this is important since many drug
addicts experience problems with their lungs.[0091] in the embodiment depicted in fig. 3, the filter membrane is placed to block the path for the exhaled breath
through the portable system 30. in other embodiments the filter could be placed along the side of any of the walls of the housing 301.[0092] there are many
possibilities for fastening the filter membrane is needed, either by using a separate support structure retaining the filter, which may be an element that is either
fastened to the inside walls of the housing 301 or a segment being slide onto a first part of the housing during the assembly before the second part of the
housing is mounted.[0093] alternatively and/or additionally, in some embodiments the filter membrane is fastened direct onto the inside walls of the housing
301, either by glue or by heat and thereby melting a small part of the edge of the filter membrane.[0094] the second part of the housing is either screwed or slid
onto the first part of the housing. the second part comprises at least one outlet 306. alternatively and/or additionally, in some embodiment the housing 301
comprises at least two outlets 306. this will aid to avoid a subject being tested to block the outlet and thereby blowing up the measuring element 304 with
minimum exhaled breath being permeated through the filter membrane[0095] in an embodiment of the portable device 30 the sampling element 302 is a filter
membrane made of synthetic and/or half-synthetic fibers for the exhaled breath to diffuse through.[0096] the filter membrane will have a structure that catches
the aerosols and thereby collects the drug substances being exhaled while letting gas pass through. the aerosol particles comprise the non-volatile drug
compounds. preferably the filter membrane is operable to collect the aerosols from the air with a high volumetric capacity while maintaining a low pressure drop
across the filter substrate.[0097] alternatively and/or additionally, in some embodiments the filter membrane may be an electrostatic filter made of fibers.[0098]
alternatively and/or additionally, in some embodiments the filter membrane may be of a non-woven polymeric fibrous that may be an electret.[0099] alternatively
and/or additionally, in some embodiments the filter membrane is an electrostatic filter being preferably a non-woven filter membrane comprising a blend of acrylic
fibers and polypropylene fibers. the filter membrane could have a density (sometimes called grade or weight) in the range 23 up to 500 grams per square metre.
but it has been shown that the range 130 up to 300 grams per square metre is preferred. even more preferably is the range 200 up to 280 grams per square
metre.[0100] alternatively and/or additionally, in some embodiments the non-woven layer could be attached to at least further layer. further layers could be used
to enhance a filter membrane's physical properties or improve filtration performance. the extra layer could be a carrier, preferably a polypropylene spunbonded
carrier. the spunbond carrier may have a scrim weight in the range 10 up to 20 grams per square metre, preferably 15 grams per square metre.[0101] for
example a three layered filter membrane comprising one non-woven layer with a density of 250 grams per square metre and two layers being carriers each with a
scrim weight of 15 grams per square metre will have a air flow resistance of about 36 pa at 9.5 m/min media velocity.[0102] alternatively and/or additionally, in
some embodiments, the filter membrane may be corrugated to enhance the filtering area within a given housing volume.[0103] the portable system is configured
and adapted to have a sensitive for illicit drugs high enough to obtain results of a standard that could be used as prof in court. other advantages are that the test
may be performed anywhere at a low cost and short lead time before obtaining a result. since no specially trained personnel are needed and the test is does not
need to be performed at, for example, a hospital.[0104] other advantages are that the invented portable sampling system is neither invasive, e.g. blood
sampling, nor intruding on personal integrity, e.g. urine sampling. even known issues with methods used today, related to samples and specimens taken from a
subject to be tested are avoided. for instance for blood samples, and especially for urine samples are a risk of the subject exchanging the samples or using clean
samples from another subject to avoid being discovered with traces of illicit drugs. the suspected subject can also be tested immediately and does not need to be
transported to have the test done later. hence a more accurate result of the level of an illicit drug at the time of for example an arrest can be obtained.[0105] in
fig. 4a-c one embodiment of the invention is illustrated at different stages. fig. 4a depicts a tubular element 40 before being assembled and mounted. 401 shows
the mouthpiece section with an inlet, 402 shows the selective trap section of the tubular element, 403 shows the outlet, 404 the port for extracting a portion of the
exhaled breath and 405 shows the baffles used to obtain the non-straight gas flow path.[0106] fig. 4b illustrates the device 41 when being ready to be used: 401
shows the mouthpiece section 402 the tubular section comprising the baffles 407 is the inlet to the housing 406 408 shows the outlet from the housing 406 404 is
the port for extracting a portion of the exhaled breath for determining the volume of exhaled breath passing the sampling membrane. the illustration does not
show the volume measure unit (i.e. the bag) attached to the extraction port 404.[0107] fig. 4c is illustrating a used sampling device 42. the mouthpiece section
and tubular element is detached and plugs 409, 410 are mounted to the inlet 407 and the outlet 408 of the housing 406. this will seal off the housing 406 and the
sampling membrane comprised inside. at this stage the portable sampling device 42 is ready to be sent to a laboratory, for example by post. in fig. 4c it is shown
that the housing 406 is made of two parts 411 and 412 mounted together[0108] the process of manufacturing a portable device according to the embodiments
described herewithin when the housing is made in plastic could be formed the following way (reference to the parts shown in fig. 4a-c): a first part, for example,
412 of a housing is heated and thereby enlarging the circumference of the first part 412. when seating a filter membrane in close proximity to the large opening
being approximately the middle of the device, at least one compound in the filter membrane will melt at the edge of the filter membrane. this will stick or
fastening the filter membrane to the inner wall of the first part 412. the first part of the housing 412 could then be slid or screwed or snapped onto the second part
411. thus a tight fit may be obtained when the first part 412 cools off and its circumference decreases.[0109] fig. 5 is a flow-chart illustrating a method 50 for
using a portable system configured to collecting a sample 502 from exhaled breath from a subject. briefly, fig. 5 illustrates detecting the presence and/or
determining the quantitative amount 503 of at least one illicit drug substance or compound in a collected sample. the illicit drug compounds will be collected as
aerosols, being non-volatile particles and/or compounds, from the exhaled breath. the method comprising of: a subject exhaling 501 into the invented portable
system a sampling unit will collect a sample 502 comprises drug substances or compounds the collected sample will be extracted from the sampling membrane
and analyzed 503 using mass-spectroscopy or sers.[0110] with reference to fig. 5, a subject will exhale 501 in and out preferably the subject will exhale into the
portable system until a specific volume of exhaled breath has been passed through the sampling membrane, such as preferably a filter membrane.[0111]
alternatively and/or additionally, in some embodiments the subject has to exhale either for a certain time or for a fixed number of times such as 1 to 10 times
into a portable system. when breathing a fixed number of times each exhale could be set to last for a fixed time.[0112] to measure a specific volume, one
preferred method is to use a port between either located on the mouthpiece or between the mouthpiece and the inlet of the housing. a portion of the exhaled
breath will be extracted 504 through the port and blow up an element such as a non-elastic bag. hence when the bag is full, the volume of said bag will be
proportional to the volume passed through the sampling membrane.[0113] alternatively and/or additionally, in some embodiments a bag with elastic properties
can be used.[0114] a deep breath is preferred to reach exhaled breath from deep lying lung portions such as the central or the peripheral lung regions.[0115] the
exhaled breath will then be collected 502 by the sampling element, i.e. an easy to breathe through filter membrane, suitably for collecting drug substances before
it exits the system. the filter membrane is preferably made of synthetics and/or half synthetics fibers preferably the filter membrane has electrostatic-properties.
using a filter membrane will create a small, light weighted and easy to use method that can be used everywhere by anyone to detect if a subject is under influence
of an illicit drug. the sampling method is of such high quality that the obtained results are of a court approved standard. these results are obtain using a method
that is neither invasive, e.g. blood sampling, nor intruding on personal integrity, e.g. urine sampling. hence the known drawbacks with these methods are
prevented.[0116] after being used, the housing of the sampling system will sealed off by sealing the inlet and the outlet and be sent to a laboratory, whereby the
collected compounds in the filter are removed and analyzed 503 using an appropriate analyzing method such as mass-spectroscopy or sers.[0117] fig. 6 illustrates
a system 60 for detecting the presence or determining the quantitative amount of at least one drug compound in exhaled breath. the system comprising a
portable drug testing device 602 for handheldly collecting a sample from exhaled breathe from a subject 601. the device 602 could be according to any

PatBase PDF Export - 28 February 2015 Page 3 of 13



embodiment described herein. further, the system 60 comprises a sensor unit 603 for analyzing the collected compounds in the testing device 602. the sensor
could be any know type of sensor but preferably mass spectroscopy or sers. to be able to analyze the collected sample the content of the filter membrane in the
device 602 is extracted. this could be done for example by using a solvent to be analyzed using the sensor unit 603. another method is heating the filter and
thereby evaporating the content of the filter for example onto a sers surface.[0118] in the following further examples of implementations of the invention and how
an analysis may be performed is demonstrated. these original observations demonstrate drug testing based on sampling of expired air.example 1 sampling of
drugs of abuse from exhaled human breath using filter membrane [0119] table 1 shows sampling of methadone from exhaled breath using a filter membrane
comprising one layer being a non-woven electrostatic filter with a blend of acrylic fibers and polypropylene fibers with a density of 250 grams per square metre and
two carriers each with a scrim weight of 15 grams per square metre. the tests where performed at 4 different occasions. the first column shows the diameter of the
used filter, the second the sampling time the third the amount of methadone collected per minute the fourth the obtained range of methadone among the tested
subjects and the fifth column the number of subjects tested.table 1diametersamplingmethadoneof filtertimepg/minmmminmean plus or minus sdrangen47386
plus or minus 5218-1686323112 plus or minus 89 47-266532392 plus or minus 6228-1996321204 plus or minus 11621-3266[0120] table 2 shows sampling of
methadone in breath from a pre-study when using variable densities of the electrostatic filter membrane. type is the density of the non-woven layer at each test,
the other headlines are the same as for table 1.table 2methadonetypepg/min(grams per square metre)mean plus or minus sdrangen15074.4 plus or minus
80.424-216525071.0 plus or minus 90.119-231530091.8 plus or minus 110 20-2875[0121] table 3 shows sampling of methadone in exhaled breath using two
different thicknesses of the electrostatic filter membrane inserted in a sampling device. the subject exhales through the tubular section comprising baffles to
trapping large particles and saliva. the tables show that the aerosols will not be trapped by the baffles in the tubular element.table 3constructed
samplerfiltermethadone pg/minthicknessmean plus or minus sdrangen140 plus or minus 2712-855242 plus or minus 2817-905 biomarkers [0122] additionally
and/or alternatively, some embodiments of the invention, provides for a portable sampling device for collecting aerosols comprising biomarkers from exhaled
breath of a subject for further sensor based analysis. by sampling biomarkers from exhaled breath the device may help providing vital information for early
detection and/or diagnosis of diseases or illnesses as well as monitoring of disease progression and/or therapy response.[0123] devices, systems and methods
for sampling non-volatile biomarkers are in accordance with the devices, systems and methods for sampling of drug substances and/or compounds herein
described.[0124] some known non-volatile biomarker that may be transported by aerosols in exhaled breath is comprised in the list comprising lipids, peptides,
nucleotides, prostanoids, proteins, dna or rna. these biomarkers may be used for diagnosis of diseases or illnesses, such as cancer (such as lung cancer), asthma,
inflammation, infection (such as tuberculosis) and/or oxidative stress or other medical conditions.[0125] in conjunction with the hereinabove described
embodiments for sampling drug substances or compounds, which being equally suitable to be used as a portable sampling device for collecting aerosols
comprising biomarkers from exhaled breath of a subject for further sensor based analysis, some preferred aspects of the invention provides for a portable
sampling device for collecting aerosols comprising biomarkers from exhaled breath of a subject for further sensor based analysis. the portable sampling device
comprising a housing comprising at least one inlet and at least one outlet for the exhaled breath to exit through, and a sampling membrane arranged in the
housing. the sampling membrane is arranged to collect the aerosols from said exhaled breath.[0126] additionally, some embodiments further comprising a
tubular element having a mouthpiece section for the subject to exhale into, and a selective trap section in fluid communication with the mouthpiece and the inlet
of the housing. the selective trap section has a non-straight gas flow path for letting primarily aerosols pass through said tubular element.[0127] additionally,
some embodiments, further comprising a volume measure unit for determining that a pre-defined volume of said exhaled breath has passed through said
sampling membrane.[0128] additionally, some embodiments, wherein said tubular element is detachable from said housing or wherein said tubular element is an
integrated part of the housing.[0129] additionally and/or alternatively, in some embodiments the volume measure unit is configured to measure a volume
proportional to the pre-defined volume of the exhaled breath.[0130] additionally and/or alternatively, in some embodiments a port is arranged downstream the
mouthpiece and upstream the sampling membrane and wherein the port is adapted to extract a defined portion of the exhaled breath into the volume measure
unit.[0131] additionally and/or alternatively, in some embodiments, the volume measure unit comprising a gas volume collecting element, such as a bag, having
a volume and wherein a port is arranged downstream the mouthpiece and upstream the sampling membrane and wherein the port is adapted to extract a defined
portion of the exhaled breath into the volume measure unit. the volume of said gas volume collecting element is proportional to the pre-defined volume of the
exhaled breath.[0132] additionally and/or alternatively, in some embodiments the volume collecting element is a non-elastic bag with a predetermined volume.
[0133] additionally and/or alternatively, in some embodiments the sampling membrane is a filter membrane, preferably an electrostatic filter membrane.[0134]
the device according to the invention provides for method to sample aerosols comprise non-volatile biomarkers in exhaled breath. the aerosols comprise non-
volatile compounds of at least one biomarker in the exhaled breath and wherein the biomarker is comprised in the list comprising lipids, peptides, nucleotides,
prostanoids, proteins, dna or rna.[0135] a further aspect of the invention is a use of the device, for non-invasive sampling of exhaled breath detection of
biomarkers which may be used for diagnosis of diseases or ilinesses, such as cancer, inflammation, infection and/or oxidative stress.[0136] a yet further aspect
provides for a method of diagnosis a medical condition of a subject, comprising collecting a sample from exhaled breath of a subject, such as by using the
disclosed device, for sensor based analysis of the sample. the method comprising the step of having the subject exhaling into said device collecting aerosols from
the exhaled breath in a sampling membrane of the device sealing the device off extracting a content from the sampling membrane and employing a sensor unit,
such as off-site or on-site, for detecting traces of biomarkers in the content, and diagnosing said subject based on a result obtained from the sensor unit.[0137]
additionally, some embodiments of this aspect further comprising measuring a pre-defined fraction of the exhaled breath volume for determining a specific total
volume of the exhaled breath passing through the sampling membrane. when the specific total volume is determined as having passed through the sampling
membrane terminating the exhalation. the present invention has been described above with reference to specific embodiments. however, other alternatively
and/or additionally embodiments than the above described are equally possible within the scope of the invention. different method steps than those described
above, performing the method by hardware or software, may be provided within the scope of the invention. the different features and steps of the invention may
be combined in other combinations than those described. the scope of the invention is only limited by the appended patent claims. (Results 11)
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1) Family number: 2320418 (US4292978A)

Title: Breath test mouthpiece

Abstract: Source: US4292978A A breath-test mouthpiece of the type used to remove solids, saliva and water vapor from the breath of a subject
being tested to determine a breath constituent, typically breath alcohol, including axially-aligned mouth and tube pipes with a hollow central
collector having a lip-engaging edge to either side of the mouth pipe and an enlarged cross section multi-path interior baffle forcing the breath to
flow along a serpentine-shaped path as it moves from the mouth pipe to the tube pipe.
Classifications:

International (IPC 8-9): A61B5/097 GO1N1/22 GO1N33/497 (Advanced/Invention);
A61B5/08 GO1N33/483 (Core/Invention)

International (IPC 1-7): A61B10/00 GO1N1/22

CPC: A61B5/097 GO1N33/4972

European: A61B5/097 GO1N33/497A

US: 128/730 422/84 55/440 600/532 600/543

Family:
Publication number Publication date Application number Application date
CA1148383 Al 19830621 CA19800360947 19800924
US4292978 A 19811006 US19790107429 19791226
Priority:

US19790107429 19791226 CA19800360947 19800924

Assignee(s): (std): GUTH RICHARD U
Inventor(s): (std): GUTH RICHARD U
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2) Family number: 8538193 (US5465728A)
Title: BREATH COLLECTION

Abstract: Source: US5465728A Apparatus which is highly portable and even hand-held is used to collect mammalian breath for chemical
analysis and as a diagnostic tool for the physician. The apparatus comprises a fluid reservoir container having first and second ends and a body
extending between these ends so as to define an interior chamber; a breath entry portal; a breath exit portal; a sampling portal; a jacket to
maintain the temperature of the chamber; a sample container for holding samples of exhaled breath; and pump means for moving selected
samples of breath from the reservoir container into the sample container.
Classifications:

International (IPC 8-9): A61B5/08 A61B5/083 A61B5/097 GO1N1/24
GO1N33/497 (Advanced/Invention);

A61B5/08 GO1N33/497 (Advanced/Non-invention);

A61B5/08 GO1N1/24 (Core/Invention);

GO1N33/483 (Core/Non-invention)

International (IPC 1-7): A61B5/08 A61B5/083 A61B5/097

CPC: A61B5/097 GO1N1/24 GO1N33/497 GO1N2001/248 Y10S977/904
European: A61B5/097 GO1N1/24 S01N1/24V S01N33/497

US: 128/204.17 128/730 600/543 977/904

Family:

Publication number Publication date Application number Application date

AT279881 E 20041115 AT19950906774T 19950106
AU199515234 Al 19950801 AU19950015234 19950106
BRPI9505768 A 19960227 BR1995P105768 19950106
CA2157873 AA 19950908 CA19952157873 19950106
CA2157873 C 20050830 CA19952157873 19950106
DE69533661 D1 20041125 DE19956033661 19950106
DE69533661 T2 20060223 DE19956033661T 19950106
EP0690698 Al 19960110 EP19950906774 19950106
EP0690698 A4 19981223 EP19950906774 19950106
EP0690698 B1 20041020 EP19950906774 19950106
JP3938933 B2 20070627 JP19950518615T 19950106
JP8510948 T2 19961119 JP19950518615T 19950106
US5465728 A 19951114 US19940179918 19940111
W09518566 Al 19950713 WO01995US00172 19950106
Priority:

US19940179918 19940111 WO01995US00172 19950106

Assignee(s): (std): PHILLIPS MICHAEL

Assignee(s): MICHAEL PHILLIPS

Inventor(s): (std): PHILLIPS MICHAEL

Inventor(s): MICHAEL PHILLIPS

Designated states: AT AU BE BR CA CH DE DK ES FR GB GR IE IT JP LI LU MC NL PT SE

PatBase PDF Export - 28 February 2015 Page 6 of 13


http://www.patbase.com/mosget.asp?ID=8538193&FileSave=US5465728A.PDF
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B5%2F08
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B5%2F083
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B5%2F097
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01N1%2F24
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01N33%2F497
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B5%2F08
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01N33%2F497
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B5%2F08
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01N1%2F24
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01N33%2F483
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B5%2F08
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B5%2F083
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B5%2F097
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=A61B5%2F097
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=G01N1%2F24
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=G01N33%2F497
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=G01N2001%2F248
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=Y10S977%2F904
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=A61B5%2F097
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=G01N1%2F24
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=S01N1%2F24V
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=S01N33%2F497
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=128%2F204%2E17
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=128%2F730
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=600%2F543
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=977%2F904
http://worldwide.espacenet.com/textdoc?IDX=AT279881T
http://worldwide.espacenet.com/textdoc?IDX=AU1523495
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http://worldwide.espacenet.com/textdoc?IDX=JP3938933B
http://worldwide.espacenet.com/textdoc?IDX=JP8510948
http://www.patbase.com/getimg/uspto.asp?PN=US5465728+A
http://worldwide.espacenet.com/textdoc?IDX=WO9518566

3) Family number: 18017801 (DE19718924A1)
Title: Apparatus to recover component fractions from exhaled air

Abstract: Source: DE19718924A1 The appts. to recover component fractions from exhaled air has a mouthpiece (2) with an inhaling (3) and
exhaling (4) valve in front of the filter holder unit (5) with a fibre nonwoven (6). The matter is deposited on the nonwoven or porous material as
an aerosol. The components of the exhaled air are condensed on the cool surface together or are separated by centrifugal action, vacuum, gas
pressure or decanting. They are analysed by ELISA, RIA or high performance liquid chromatography (HPLC) techniques.
Classifications:

International (IPC 8-9): GO1N33/497 GO1N33/53 GO1N33/543 i — S st
GO01N33/68 (Advanced/Invention); ——— -
GO1N1/40 (Advanced/Non-invention);

GO1N33/483 GO1N33/53 GO1N33/543 GO1N33/68 (Core/Invention);

GO1N1/40 (Core/Non-invention)

International (IPC 1-7): A61B5/8 C12Q1/28 C12Q1/42 C12Q1/46 GO1N1/22 GO1N1/42
GO1N31/22 GO1N33/497 GO1N33/535 GO1N33/543 GO1N33/577

CPC: GO1N33/497 GO1N33/543 GO1N33/53 GO1N33/6893 GO1N2001/4088

European: GO1N33/497 GO1N33/53 GO1N33/543 GO1N33/68V S01N1/40A SO1N1/40V3

Flgur 1
Family:
Publication number Publication date Application number Application date
DE19718924 Al 19981029 DE19971018924 19970428
DE19742331 Al 19990325 DE19971042331 19970919
Priority:
DE19971018924 19970428 DE19971042331 19970919
Assignee(s): (std): MEDIUM SENSOR GMBH
Assignee(s): MEDIUM SENSOR GMBH 12681 BERLIN DE
Inventor(s): (std): WINSEL KLAUS DIPL CHEM DR RER ; ADLER FRANK DIPL PHYS
Inventor(s): ADLER FRANK DIPL PHYS 13053 BERLIN DE ; WINSEL KLAUS DIPL CHEM DR RER NAT DR SC NAT 10243 ; WINSEL KLAUS

DIPL CHEM DR RER NAT DR SC NAT
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http://www.patbase.com/getimg/depatis.asp?PN=DE19742331

4) Family number: 11232910 (US5834626A)
Title: Colorimetric indicators for breath, air, gas and vapor analyses and method of manufacture

Abstract: Source: US5834626A Colorimetric indicators for breath, air, gas, and vapor analyses that can be thrown away after a single use, are
easy to use, low cost, small, and simple to manufacture for indicating at least volume passed through the colorimetric indicators and may also be
used to indicate concentration of an analyte within breath, air, gas, and vapor passed through the colorimetric indicators. The present invention is
directed to colorimetric indicators for breath, air, gas, and vapor analyses. The colorimetric indicators may have a housing with an entrance port,
an outlet, a volume indicator, and an analyte indicating reagent. The volume indicator may be a breath volume reagent. Different analytes may
be measured, the analyte indicating reagent depending upon the particular analyte being to monitored. The breath volume indicator is
colorimetric, and changes color when a predetermined volume of air is passed through the colorimetric indicators for breath, air, gas, and vapor
analyses. The analyte indicator reagent is also colorimetric, and changes color when a predetermined amount of chemical concentration of the
analyte is exposed to the analyte indicator reagent. A process for manufacturing a colorimetric indicator for breath, air, gas, and vapor analyses,
comprises at least the following steps: immobilizing a reagent, such color change inducing reagent being composed of at least one constant
concentration component.

Classifications:

International (IPC 8-9): GO1N21/78 GO1N31/22 GO1N33/497

GO1N33/98 (Advanced/Invention);

GO1N21/77 GO1N31/22 GO1N33/483 GO1N33/98 (Core/Invention)
International (IPC 1-7): GO1N1/22 GO1N27/62

CPC: GO1N21/783 GO1N31/22 GO1N33/4972 GO1N33/98 GO1N2800/307
European: GO1N21/78B GO1N31/22 GO1N33/497A GO1N33/98 S01N800/30G
US: 422/83 422/85 422/86 73/23.3 73/233 73/25.04 73/29.01 73/31.03

Family:

Publication number Publication date Application number Application date
US5834626 A 19981110 US19960758557 19961129
Priority:

US19960758557 19961129
Assignee(s): (std): DE CASTRO EMORY S ; MALAT DOUGLAS R
Inventor(s): (std): DE CASTRO EMORY S ; MALAT DOUGLAS R
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http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=G01N33%2F98
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=S01N800%2F30G
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=422%2F83
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=422%2F85
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http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=73%2F25%2E04
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=73%2F29%2E01
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http://www.patbase.com/getimg/uspto.asp?PN=US5834626+A

5) Family number: 15772066 (US2003208132A)
Title: Method and device for collecting and analyzing exhaled breath

Abstract: Source: US2003208132A A method and device for collecting, storing, shipping, preparing and analyzing condensate derived from the
exhaled breath of a user. Using the mouthpiece (15) of the device (10), a human subject inhales drawing air through a check valve (30).
Classifications: ."0 S..-
International (IPC 8-9): A61B5/08 A61B5/097 B65D81/00 GO1N1/22 \‘ | ?
GO1N33/497 (Advanced/Invention);

A61B5/02 B32B27/04 B32B27/12 B32B5/02 GO1N1/22 GO1N31/00 GO1N33/00
GO1N33/49 GO1N33/497 (Advanced/Non-invention);

B65D81/00 GO1N1/22 GO1N33/483 (Core/Invention);

A61B5/02 B32B27/04 B32B27/12 B32B5/02 GO1N1/22 GO1N31/00 GO1N33/00
GO1N33/48 GO1N33/483 (Core/Non-invention)

International (IPC 1-7): A61B5/08 GO1N1/22

CPC: A61B5/097 GO1N1/22 GO1N33/0014 GO1N33/497 A61B5/08

European: A61B5/08 A61B5/097 GO1N1/22 GO1N33/497 S01N33/00D2A2 SO01N33/497
US: 600/532 600/532S 600/543 600/543P

25 30 L Ly
Family:
Publication number Publication date Application number Application date
AU2001261091 AA 20011112 AU20010261091 20010430
EP1409985 A1l 20040421 EP20010934950 20010430
EP1409985 A4 20090107 EP20010934950 20010430
US2003208132 AA 20031106 US20020257912 20021017
US2007232952 AA 20071004 US20060467255 20060825
US7118537 BB 20061010 US20010257912 20010430
WO00184112 A1 20011108 WO02001US13895 20010430
Priority:
US20000200979P 20000501 WO02001US13895 20010430 US20010257912 20010430
US20060467255 20060825 US20020257912 20021017
Assignee(s): (std): BADDOUR ALFRED R ; RESPIRATORY RES INC
Assignee(s): RESPIRATORY RESEARCH INC
Inventor(s): (std): BADDOUR ALFRED R
Inventor(s): ALFRED R BADDOUR ; BADDOUR ALFRED
Agent(s): WOODS ROGERS PLC; PETER E

Designated states: AE AG AL AM AT AU AZ BA BB BE BF BG B] BR BY BZ CA CF CG CH CI CM CN CO CR CU CY CZ DE DK DM DZ EE ES FI FR
GA GB GD GE GH GM GN GR GW HR HU ID IE IL IN IS IT JP KE KG KP KR KZ LC LI LK LR LS LT LU LV MA MC MD MG MK ML
MN MR MW MX MZ NE NL NO NZ PL PT RO RU SD SE SG SISK SLSN SZTD TG TJ TM TR TT TZ UA UG US UZ VN YU ZA ZW
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http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01N1%2F22
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01N31%2F00
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01N33%2F00
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01N33%2F49
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01N33%2F497
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http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=B32B27%2F12
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=B32B5%2F02
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01N1%2F22
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01N31%2F00
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01N33%2F00
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01N33%2F48
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01N33%2F483
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=A61B5%2F08
http://www.patbase.com/linkclass.asp?CCC=IPC&CLASS=G01N1%2F22
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=A61B5%2F097
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=G01N1%2F22
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=G01N33%2F0014
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=G01N33%2F497
http://www.patbase.com/linkclass.asp?CCC=CPC&CLASS=A61B5%2F08
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=A61B5%2F08
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=A61B5%2F097
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=G01N1%2F22
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=G01N33%2F497
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=S01N33%2F00D2A2
http://www.patbase.com/linkclass.asp?CCC=EPC&CLASS=S01N33%2F497
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=600%2F532
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=600%2F532S
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=600%2F543
http://www.patbase.com/linkclass.asp?CCC=UC&CLASS=600%2F543P
http://worldwide.espacenet.com/textdoc?IDX=AU2001261091
http://worldwide.espacenet.com/textdoc?IDX=EP1409985
http://worldwide.espacenet.com/textdoc?IDX=EP1409985
http://www.patbase.com/getimg/uspto.asp?PN=US2003208132+AA
http://www.patbase.com/getimg/uspto.asp?PN=US2007232952+AA
http://www.patbase.com/getimg/uspto.asp?PN=US7118537+BB
http://worldwide.espacenet.com/textdoc?IDX=WO0184112

6) Family number: 40815047 (US2011208081A)

Title: APPARATUS AND METHOD

Abstract: Source: US2011208081A A breath testing apparatus having a sampling device (10) and a sensor (50), wherein said sampling device
is detachable. A method of analysing the breath of a patient is also provided.
Classifications:

International (IPC 8-9): A61B5/08 GO1N33/497 (Advanced/Invention); 25

GO1N33/483 (Core/Invention) 14 I\
CPC: GO1N33/0037 GO1N33/497 \ 16
European: GO1N33/497 SO1N33/00D2D4A -

13 -
US: 600/532 600/532P \
2

s
15 20
18
10

Family:

Publication number Publication date Application number Application date

EP2185928 Al 20100519 EP20080788764 20080908

GB200717433 A0 20071017 GB20070017433 20070907

US2011208081 AA 20110825 US20080674776 20080908

WO009030957 Al 20090312 WO02008GB50794 20080908

Priority:
GB20070017433 20070907 WO02008GB50794 20080908

Assignee(s): (std): BEDFONT SCIENT LTD ; BROMLEY PHILIP ; SMITH TREVOR ; GREENHAM LEIGH

Assignee(s): BEDFONT SCIENTIFIC LIMITED ; BEDFONT SCIENTIFIC LTD

Inventor(s): (std): BROMLEY PHILIP ; GREENHAM LEIGH ; SMITH TREVOR
Agent(s): DRYSDALE DOUGLAS STANDEN; MURGITROYD AND COMPANY

Designated states: AE AG AL AM AO AT AU AZ BA BB BE BF BG BH BJ BR BW BY BZ CA CF CG CH CI CM CN CO CR CU CY CZ DE DK DM DO
DZ EC EE EG ES FI FR GA GB GD GE GH GM GN GQ GR GT GW HN HR HU ID IE IL IN IS IT JP KE KG KM KN KP KR KZ LA LC
LI LK LR LS LT LU LV LY MA MC MD ME MG MK ML MN MR MT MW MX MY MZ NA NE NG NI NL NO NZ OM PG PH PL PT RO RS
RU SC SD SE SG SI SK SL SM SN ST SV SY SZTD TG TI TM TN TR TT TZ UA UG US UZ VC VN ZA ZM ZW
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7) Family number: 51895495 (US2014366609A)
Title: PORTABLE SAMPLING DEVICE AND METHOD FOR SAMPLING DRUG SUBSTANCES FROM EXHALED BREATH

Abstract: Source: US2014366609A A portable drug sampling device for handheldly collecting a sample from exhaled breath of a subject for
further sensor based analysis. The device comprising: a housing (406) comprising at least one inlet (407) and at least one outlet (408) for the
exhaled breath to exit through, and a sampling membrane (302) arranged in the housing. A tubular element (40) having a mouthpiece section
(401) for the subject to exhale into, and a saliva trap section comprising baffles (103) to create a non-straight gas flow path for letting aerosols
pass through the tubular element. The sampling membrane (302) is arranged to collect the aerosols from the exhaled breath. The portable drug
testing device further comprises a volume collecting element (208).

Classifications:

International (IPC 8-9): A61B5/08 A61B5/097 B29C65/46 B29C65/66 GO1N1/02

GO1N33/497 (Advanced/Invention) 41

CPC: GO1N33/18 GO1N33/1826 A61B5/091 A61B5/4845 B29C65/46 B29C65/665 40z 407

GO01N2033/4975 B29K2023/10 GO1N33/497 A61B5/082 A61B5/097 B29K2033/04
B29K2105/256 B29K2105/258

European: A61B5/08S A61B5/091 A61B5/097 A61B5/48L GO1N33/497

US: 156/83 600/532 600/543 73/23.3

406

Family:
Publication number Publication date Application number Application date
CN103814294 A 20140521 CN201280022314 20120309
C06870013 A2 20140220 C020130239171 20131008
EA201391293 Al 20141128 EA20130091293 20120309
EP2518499 A1l 20121031 EP20110157564 20110309
EP2684043 Al 20140115 EP20120709832 20120309
JP2014510914 T2 20140501 JP20130557129T 20120309
MX2013010242 Al 20140501 MX20130010242 20130906
US2014366609 AA 20141218 US20120003915 20120309
W012120140 Al 20120913 WO2012EP54180 20120309
Priority:

EP20110157564 20110309 US20110450993P 20110309 WO2012EP54180 20120309

EP20120709832 20120309 US20120003915 20120309

Assignee(s): (std): BECK OLOF ; HAMMARLUND BO ; SENSA BUES AB ; SENSABUES AB
Inventor(s): (std): BECK OLOF ; HAMMARLUND BO

Inventor(s): OLOF BECK ; BO HAMMARLUND

Agent(s): KIPA AB; KIPA

Designated states: AE AG AL AM AO AT AU AZ BA BB BE BF BG BH BJ BR BW BY BZ CA CF CG CH CI CL CM CN CO CR CU CY CZ DE DK DM
DO DZ EC EE EG ES FI FR GA GB GD GE GH GM GN GQ GR GT GW HN HR HU ID IE IL IN IS IT JP KE KG KM KN KP KR KZ LA
LCLI LK LR LS LT LU LV LY MA MC MD ME MG MK ML MN MR MT MW MX MY MZ NA NE NG NI NL NO NZ OM PE PG PH PL PT
QA RO RS RU RW SC SD SE SG SI SK SLSM SN STSV SYSZTD TGTH TITM TN TR TT TZ UA UG US UZ VC VN ZA ZM ZW
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8) Family number: 54741080 (US2015033824A)
Title: PORTABLE SAMPLING DEVICE AND METHOD FOR DETECTION OF BIOMARKERS IN EXHALED BREATH

Abstract: Source: US2015033824A A portable method and sampling device for collecting aerosols comprising biomarkers from exhaled breath
of a subject for further sensor based analysis. The sampling device (41) comprising a housing (406) comprising at least one inlet (407) and at
least one outlet (408) for the exhaled breath to exit through, and a sampling membrane arranged in the housing. The sampling membrane is
arranged to collect the aerosols from said exhaled breath.

Classifications: 30
International (IPC 8-9): A61B5/08 GO1N33/497 (Advanced/Invention)
CPC: GO1N33/497 A61B5/082

am
US: 600/562 73/23.3
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- 304
Family:
Publication number Publication date Application number Application date
EP2823300 Al 20150114 EP20130713094 20130308
US2015033824 AA 20150205 US20130383846 20130308
W013132085 Al 20130912 WO2013EP54789 20130308
Priority:
US20120608326P 20120308 WO2013EP54789 20130308 US20130383846 20130308

Assignee(s): (std): SENSA BUES AB

Inventor(s): (std): BECK OLOF ; HAMMARLUND BO

Agent(s): KIPA AB

Designated states: AE AG AL AM AO AT AU AZ BA BB BE BF BG BH BJ BN BR BW BY BZ CA CF CG CH CI CL CM CN CO CR CU CY CZ DE DK
DM DO DZ EC EE EG ES FI FR GA GB GD GE GH GM GN GQ GR GT GW HN HR HU ID IE IL IN IS IT JP KE KG KM KN KP KR

KZ LALCLI LK LR LS LT LU LV LY MA MC MD ME MG MK ML MN MR MT MW MX MY MZ NA NE NG NI NL NO NZ OM PA PE PG

PH PL PT QA RO RS RU RW SC SD SE SG SI SK SL SM SN ST SV SY SZTD TG THTITM TN TR TT TZ UA UG US UZ VC VN
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9) Family number: 57432752 (W014147015A8)
Title: APPARATUS AND METHOD FOR SAMPLING AND ANALYZING BREATH

Abstract: A portable apparatus (10, BACT) to be used to sample and analyze volatile organic compounds (VOCS) in breath air, comprising: - a
box (1) that is divided at the inside in two internal sections (2, 3) each housing a sample collecting tube or filter (4, 5) in turn containing a
stationary phase (16) suitable for retaining determined analytes, as drugs and/or respective metabolites, having specific chemical physical
properties, contained in breath air; - a breath pre-accumulation chamber (18) for receiving the breath air from the outside through a breath
entrance connection (6) and for feeding the received breath air to the sample collecting filters (4, 5) housed in said two internal sections (2, 3),
with these two sample collecting filters (4, 5) being connected in parallel to said chamber (18); and - a tool application kit (15, 22, 23) for
removing the two sample collecting filters (4, 5) from the respective sections (2, 3) in the box (1) of the apparatus (10), in a way that avoids any
contamination of them, and for extracting the analytes that are retained by the stationary phase (16) on the same two sample collecting filters
(4, 5), wherein, in the event of a positive detection of drug in a first filter (4), of said two sample collecting tubes or filters (4, 5), analyzed by
using said tool application kit (15, 23), also the second filter (5) of said sample collecting filters (4, 5) is analyzed, in particular by using a gas
chromatography-mass spectrometer (GC-MS) or a liquid chromatography-mass spectrometer (LC-MS), in order to confirm the results of the
analysis performed on the first sample collecting filter (4). The sampling and analyzing apparatus of the invention is particularly suitable for
executing road drug tests, in compliance with the requirements and the needs of the procedure of the police that has to perform these drug tests.
Classifications:
International (IPC 8-9): A61B5/097 GO1N33/497 (Advanced/Invention) i

CPC: GO1N33/497 A61B5/097 [ P 1L = 11

Family:
Publication number Publication date Application number Application date
EP2781917 A1 20140924 EP20130159744 20130318
WO014147015 Al 20140925 WO2014EP55277 20140317
W014147015 A8 20141106 WO2014EP55277 20140317
Priority:

EP20130159744 20130318

Assignee(s): (std): BILLETTA ROSARIO ; CRISTONI SIMONE ; GIULIANI CLAUDIO
Inventor(s): (std): BILLETTA ROSARIO ; CRISTONI SIMONE

Agent(s): BANFI PAOLO
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