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Solicitud de patente de Invencion denominada METODO PARA
EVITAR PONER EN LIBERTAD ASBESTO DESDE PARTICULAS
TRANSPORTADAS POR AIRE.

Solicitantes : Luc BOUCHARD vy Lisette VOISINE

Opositor ETERNIT COLOMBIANA S.A.

Yo, Luis SUAREZ CAVELIER, obrando como apoderado de los solicitantes
lo sefiores Luc BOUCHARD y Lisette VOISINE en el asunto de la
referencia, en atencion al Oficio No. 8019 por usted suscrito y notificado
por fijacién en lista el 28 de Julio de 2006, doy respuesta a la oposicién
presentada por ETERNIT CbLOMBIANA S.A. contra la mencionada
solicitud de patente, en los siguientes términos:

1. ETERNIT COLOMBIANA S.A. presenté el 9 de mayo de 2006 oposicion
contra la solicitud de patente de mis representados, con fundamento en
los articulos 14 y siguientes de ia Decision 486, alegando carencia de
novedad y altura inventiva.

Aun cuando la Oposicidn alega la ausencia de los requisitos de novedad
y de altura inventiva en la presente invencion, resulta pertinente llamar
la atencion del sefior Examinador acerca del hecho de que las
argumentaciones en las cuales se fundamenta la oposicién no
demuestran de ninguna manera cdmo y por qué la Invenclén carece de
novedad y nivel inventivo. El Examinador puede notar que el Opositor

esta mas Interesado en discutir y desmentir los problemas de
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contaminacién asociados con los materlales de asbestos, que en
controvertir la novedad y la altura inventiva, pues en ninguna parte de
su escrito se menciona en qué documento o documentos esta revelada
la presente invenclon o de cual documento se puede derivar de manera
evidente. La oposicién no aporta ningin documento como prueba de la
alegada falta de novedad y carencla de altura inventiva. El sefior
Examinador puede comprobar que con el escrito de oposicion no se
Incluyen documentos que constituyan arte anterior de la presente
Invencion, sino que por el contrario, se hace referencia a documentos
relacionados con el estudio de los asbestos y su problematica de
contaminacion. Este hecho resuita relevante en la medida que
corrobora que el Opositor no ha podido presentar fundamentos de
mérito que puedan desvirtuar la patentabilidad de la presente invencion
y, por el contrarlo, sus argumentos desvian la atencién a hechos y
aspectos que no son discutibles en el momento de analizar la
patentabilidad de una Invencion, como me permito demostrario, a
continuacién.

Afirma el Opositor: “....La informacion relacionada en la solicitud de

patente, por parte de los peticionarios, es incorrecta, equivocada y se
basa en wuna teoria insostenible e impracticable, induciendo
erroneamente a la poblacion a concluir que un producto de alta
densidad, como lo es el Crisotilo-Cemento, libera fibras al medio
ambiente. Al respecto existen estudios importantes respaldados por la
Organizacion Mundial de la Salud OMS, que demuestran que las
mediciones efectuadas en diversos lugares alrededor del mundo, revelan
que Jos techos de cemento - asbesto no emiten fibras al medio
ambiente”.

Sobre este particular, atentamente me permmito sefalar al sefior
Examinador que la informacién mencionada por el Opositor no existe en

ningun aparte de la presente solicitud. En efecto, nada en la descripcién
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de la presente solicitud hace referencia a la liberacidn de fibras al medio
ambiente de una mezcla de asbestos - cemento, como lo afirma el
Opositor. Por consiguiente, es claro que no existe la Intencion por parte
del solicitante de confundir a la poblacion como lo afirma el Opositor con
informacién que nl slquiera esta establecida en la solicitud. De hecho, el
sefior Examinador puede notar que la pagina 2 de la descripcién de la
presente solicitud sefala que “No obstante, el asbesto sufre de un
inconveniente Importante: puede originar enfermedades si
particulas de asbestos son inhaladas en cantidades criticas
minimas. Puesto que el asbesto es un material frangible que
pone en libertad particulas transportadas por aire, las particulas
pueden ser inhaladas en cantidades significativas bajo
circunstancias especificas”. Esta cita hace referencia a los
Inconvenientes de los asbestos en general, no a su mezcla con
cemento, como lo afirma de manera incorrecta el Opositor. Este hecho
corrobora que el Opositor quiere confundir al Examinador e Intenta
desviar su atenciéon hacia aspectos que ni siquiera son considerados en
la presente solicitud.

Entonces, el sefior Examinador se preguntara, ¢por qué el Opositor hace
uso de este tipo de argumentacién?. La respuesta es sencilla, puesto
que con esta afirmacion el Opositor tiene la intenclon de sustentar su
cita de un documento de la Organizacién Mundlal de la Salud (OMS) que
aparece en la pagina 4 de la oposicion, y en esta medida tratar de
asombrar al seifor Examinador con supuesta literatura que demuestra
que los productos que contienen asbesto no exhlben riesgo para el
ambiente o el hombre. Y sobre este particular me permito informar al
sefior Examinador que se han revisado los contenidos de este
documento citado por el Opositor en aras de corroborar la valldez de sus
informaciones, y hemos encontrado que esta cita del Opaositor es tan
solo un aparte de dicho documento en el que se realiza una comparacién
de algunos materiales que contienen asbesto, entre los que se incluye |a
mezcla asbesto-cemento y que son utilizados en la industria de la
construccion en donde las concentraciones de fibras liberadas no son
superiores a las del medio ambiente (ver pagina 14, parrafo tercero del

documento citado). Ahora blen, si el sefior Examinador realiza una
3
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revision completa de los contenidos de este documento citado por el
Opositor, podra notar que los capitulos 3 a 9 de dicho escrito, (ver
indice en las paginas 3 a 5 del documento de la WHO cltado por el
opositor), se realiza un analisis completo de aspectos relacionados con
los efectos en la salud y el medio ambiente de los productos que
contienen asbesto. Por ejemplo, si extraemos lo establecido en uno de
los apartes de este documento, capltulol.5., del Acapite “"Efectos sobre
animales y células”, pagina 16, parrafo segundo, podemos encontrar
que “En general, los datos toxicologicos disponibles proporcionan
evidencia clara de que las fibras de crisotilo p&eden causar dano
fibrogénico y carcinogénico para los humanos. Los datos, sin embargo,
no son adecuados para proporcionar estimativos cuantitativos de los
riesgos humanos...”. Y asi, todo el documento citado por el opositor
menciona de manera clara los peligros potenclales de los productos que
contienen asbesto, lo cual no es un simple mito 0 un invento del
solicitante, sino una realidad sustentada por estudios clinicos, y de
notorio conocimlento publico. Mas aldn, sl el examinador analiza
cuidadosamente el analisis con certificado nidmero 03-013 de fecha 24
de Julio de 2003, que se encuentra en el Anexo B del presente escrito,
podra notar que éste es un anallsis cuantitativo de flitros de aire que
confirman la presencla de fibras de crisotilo transportadas por aire en un
ambiente que contiene fragmentos minerales ﬁue contienen crisotilo en
estado solido. Como bien lo puede notar el sefior Examinador, las
pruebas y los anallsis recopilados en este Anexo B estdn firmados por un
Quimico certificado. Y en general, cualquler persona sabe muy bien que
los asbestos representan un peligro potencial para la salud humana.

Entonces, el sefor Examinador puede notar que el Opositor
aparentemente centra sus argumentaciones en que el asbesto no
constituye un peligro para ia saiud, pues da ia impresidn ai ieer ia
oposicion que el opositor no quiere reconocer que el asbesto libera
particulas transportadas por aire nocivas para la salud, pues considera
que esto promueve la mala reputacion del asbesto. Sin embargo, es un
hecho bien reconocldo que el asbesto es noclvo para la salud humana, y
que algunas aplicaciones han sido prohibidas en algunos paises. Por
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ejemplo, es sabido que en Canada, no se permite mas el uso de
asbestos en construcciones residenclales (por ejemplo, casas).

Ahora bien, si la Oposicion se basa en la supuesta carencia de novedad
y nivel inventivo de la presente invencién, sus alegatos van dirigidos a
atacar el problema resuelto por el solicitante, esto es, los peligros de los
asbestos para la salud humana y para el medio amblente. Sin embargo,
he de recordar al sefior Examinador que el anallsis de novedad y nivel
Inventivo de una invencién estan reglados por lo establecido en los
articulos 14, 16 y 18 de la Decision 486, y con base en estos preceptos
es que se deben orientar ios argumentos para demostrar sl existen o no
documentos del estado de la técnica que revelen o puedan hacer
obvia la invencion. En este orden de Ideas, es claro que el documento
citado por el Opositor (esto es, WHO-IPCS, ENVIROMENTAL HEALTH
CRITERIA 203) no revela, no ensefia ni hace obvia la presente
Invenclon.

Por lo tanto, solicito al sefior Examinador se sirva rechazar esta
argumentacion del Opositor y el documento clitado, toda vez que no
constituyen evidencia que pueda desvirtuar la patentabilidad de la
presente Invenclon. .

Segundo Argumento del opositor: la Informacién relacionada en
la presente solicltud es engafiosa dado que el CRISOTILO no es
causante de mesoteliomas

En opinion del Oposltor, “Resulta engafiosa y equivocada la informacion
relacionada por los solicitantes, en el sentido que el asbesto puede
causar mesotieloma, ya que no hace la obligada y necesaria diferencia,
que si han hecho las investigaciones técnico cientificas, entre los
asbestos ANFIBOLES u otras SUSTANCIAS, como el CROSTILO (asbesto
blanco) Tipo serpentino, estudios que se encuentran adecuadamente
documentados y comprobados internacionalmente y que sefalan los
ASBESTOS ANFIBOLES como causantes de estas patologias”.
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El sefior Examinador puede notar que nuevamente el Oposltor enfoca su
argumentacidn en el aspecto de desmentir la nocividad del asbesto, sin
demostrar como es que la presente invencion carece de novedad y nivel
inventlvo con base en documentos del estado de la técnica. Este hecho
corrobora que el Opositor no puede sustentar la supuesta carencia de
patentabilidad de la presente invencldn, y solamente recurre a desviar la
atencion del analisis de patentabllidad a aspectos irrelevantes que nada
tienen que ver con la supuesta falta de novedad o la carencia de altura
inventiva. En efecto, el Opositor intenta demostrar que los asbestos que
presentan peligro son aquellos conocidos como ASBESTOS ANFIBOLES,
y no el CRISOTILO que es un asbesto fibroso, en aras de sustentar su
argumentacion. Sin embargo, para demostrarte al Examinador que esta
argumentacion también es faisa, me permito [lamar su atenclén sobre
los siguientes- documentos, de los cuales me permito acompafar copia
informal, que sefialan que el asbesto, incluyendo el de tipo crisotilo,
también exhibe riesgos significativos para la salud humana y el
ambiente. Tales documentos son:

(1) Anexo A, en el cual se agrupan varios articulos cientificos emanados
de la Organizacion Mundial de la Salud (OMS) y que son representativos
de este conocimiento con respecto a los asbestos. Estos articulos son:

e WHO. Hazard prevention and control In the work environment
airbone dust WHO/SDE/OEH/99.14, 1999

» Europe Environment and Health Committee. Since 1994 Italy ban
production, extraction and commerciallzation According to Law
257/92.

» Significance of Environmental Asbestos on air Poliution in the
Eastern Mediterranean Region. WHO Ammn Jordan, 1999,

« Carcinogenic to humans. Filling, Electromagnetic field and public
health (fact sheet No. 263).

¢ Emergency Preparedness and response Emergency Preparedness
and Response. (asbestos-hazards and safe practice for clean-up
after tsunami). Filling in WHO.

a\
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« WHO Workshop on mechanisms of fibre Carcinogenesis and
Assement of Chrysotile Asbestos substitutes. (8-12 nov. 2005,
Lyon, France)

(ii) - Anexo B, en el cual se pueden encontrar los certlficados de analisis
de laboratorio Nos. 03-013, 03-119, 03-089 y 03-232 realizados por
Laboratorios BODYCOTE de Canada para el solicitante sobre muestras
de asbesto, incluyendo crisotilo.

(lii) Boletin informativo publicado en el sitio Web de Internet
www,osha.gov/OshDoc/d A F sbestos-f -
spanish.pdf, Occupational Safety and Health Administration, OSHA,
Departamento de Trabajo de los Estados Unidos, Administracion de
Seguridad y Salud Ocupacional, 2002.

(iv) El documento publicado en el sitio Web de Internet
http://www. r. Vv f 1.html, Departamento
de Salud y Servicios Humanos de los Estados Unidos, Agency for Toxic
Substances and Disease Registry (ATSDR), CAS-1332-21-4, Septiembre
de 2001.

(v) E! documento publicado en del sitio Web de Internet
http://es.wikipedia.,org/wiki/Asbesto, WIKIPED]IA, La Enciclopedia Libre.

(vi) El documento disponible en el sitlo Web de Internet
http://www.inchem.org/documen hc/ehc/ehc203.htm,

WHO-IPCS. ENVIRONMENTAL HEALTH CRITERIA 203, CHRYSOTILE
ASBESTOS, WORLD HEALTH ORGANIZATION, GENEVA, 1998.

(vii) El documento del sitio Web de Internet
http://www.who.i ional health lication relateddi
eases.pdf, el cual corresponde a un informe de titulo “Elimination of
Asbestos-related diseases”, WHO/SDE/OEH/06.03, Septiembre 2006.

qr
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(viii) Internacional Chemical Safety Cards, ICSC 0014, CAS 12001-29-5
Cryisotilo, Flcha técnica de sequridad del Crisotilo, disponible en el sitio

Web de Internet http://www.mtas.es/insht/ipcsnspn/nspn00Q14.htm.

Por ser asunto notoriamente conocido por el publico existen
innumerables documentos disponibles que revelan el peligro y la
nocividad de los asbestos, incluyendo el crisotilo. Si blen es sabido en
el estado de la técnica que los asbestos son materlales fibrosos que se
clasifican en dos grupos estructurales generales: los anfibolas y las
serpentinas, a la cual pertenece el crisotilo?, también es blen sabido que
todos los tipos de ashesto exhiben peligros potenciales para la salud
humana y el amblente, particularmente cuando las fibras de asbesto son
transportadas por el aire. Especificamente, todos los documentos
citados anteriormente y los muchos disponibles ensefian claramente que
asbestos como el crisotilo producen cancer en humanos y mesotielomas,
lo cual esta sustentado por estudios clinicos. Particularmente, de la
lectura de los articulos recopilados en el Anexo A se puede colegir que la
Organizacion Mundial de la Salud reconoce que los asbestos son
perjudiciales para la salud. De hecho, se puede notar que los asbestos
han sido prohibidos en muchos paises para muchas aplicaciones.

En este punto de la discuslén, el sefior Examinador puede notar que el
Opositor hace referencia a “..estudios que se encuentran
adecuadamente documentados y comprobados internacionalmente y
que sefialan los ASBESTOS ANFIBOLES como causantes de estas
patologias”, para lo cual cita documentos de los autores BERRY G y Mc
DONALD AD y FRAY, ], para sustentar tal aflrmacién. Sobre la cita de
estos documentos, he de manifestar al sefior Examinador que se {rata
de documentos que no son confiables y son sospechosos, pues
provienen de parte interesada y no de una entidad objetiva, toda vez
que constituyen soporte bibliografico para los contenidos de una péagina
Web de Internet disponible de la Industria del Crisolito, la cual es una
entidad privada de Canada que deflende los intereses particulares de las
industrias que trabajan con dicho tipo de asbesto. En el medio

' MORRIS, C. *DICCIONARIO ENCICLOPEDICO DE CIENCIA Y TECNOLOGIA® TOMO |, Letras A-C, 1*
EDICION, PRENTICE HALL HISPANOAMERICANA, 5.A. México, 1998, pégina 177.
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econdmico es bien sabido que Canadda es uno de los mayores
productores a nivel mundial de asbesto y el Goblerno Canadiense
promueve tal utilizacion?, contradiciendo los lineamientos conocidos
sobre los peligros potenclales del empleo de asbesto.

Tercer Argumento del opositor: las afirmaciones de la presente
solicitud son ilégicas e inadmisibles.

El Oposlitor procede a analizar algunos fragmentos de la presente
invencién para justificar su posicién para oponerse a la concesion de la
presente invenciéon. Por ejemplo, el Opositor sefiala que “La afirmacién
de los peticionarios para Jjustificar su invento “es entendido en
consecuencia que la recoleccion del asbesto puede ser peligrosa y aun
fatal” es inadmisible e ilégica ya que no existen actividades mediante las
cuales persona o trabajador alguno se encuentre recolectando fibras de
asbesto. Esto puede darse en el supuesto caso de algun accidente
evento en el cual ya estd estipulado el procedimiento técnico
internacional que asegura su control”.

Es claro que en este caso, el Opositor esta tomando totalmente fuera de
contexto la afirmaclon de la solicitud y, por ende, reallza suposiciones y
conclusiones falsas como la anterior. Me permito recalcar al Examinador
que el solicitante nunca hace referencla a fa recoleccién de fibras de
asbesto, como lo sefala erroneamente el Opositor. Es obvio que
conociendo los peligros toxicolégicos potenciales del asbesto, ningun
trabajador seria sometido a la recoleccion de las flbras de asbesto. Es
decir, una cosa es la recoleccidn de asbesto por parte del trabajador y
otra muy diferente su exposicion a flbras de asbesto transportadas por
alre. Por conslgulente, es claro que el Opositor intenta confundir con
argumentos, tomando fuera de contexto algunos apartes de la solicitud.

Otro de los apartes de la presente solicitud objetados por el Opositor es
el que sefala: “que si un objeto hecho con asbesto es dafiado durante
Ssu uso, puede poner en libertad particulas de asbesto lo cual puede
conducir a la inhalacion del mismo”. Sobre este particular, el Opositor

2 Kazan-Allen, Laurle, "The Asbestos War”, hesa.etulrehs.org, VOL 9/NO 3, JUL/SEP 2003,
Y
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manifiesta que vale la pena anotar que en las investigaciones sobre el
desprendimiento de fibras, ha surgido la pregunta, de sl las propiedades
del crisolito pasan por un cambio quimico cuando estas se utilizan en
productos mezclados con otros materiales. Para sustentar esta
argumentacion, el Opositor hace uso de las referenclias bibliograficas de
Jacko Mc et al, EMISIONES DE FRENOS GENERADAS EN LA OPERACION
DE VEHICULOS. SOCIEDAD DE INGENIEROS AUTOMOTRICES,
REIMPRESION NO. 730-548; 1813-1831; Le Bouffant et al, INFLUENCE
D"UN TRAITEMENT THERMIQUE DES FIBRES DE CRISOTILO SUR LEUR
COMPARTEMENT DANS LE POUMON. CONTAMINACION ATMOSFERICA
44, MARZQO, 1983 ; Pooley FD ASBESTOS BODIES, THEIR FORMATION,
COMPOSITION AND CHARACTER, ENVIRONMENTAL RESEARCH 5: 363-
369 (1972); y Bridle, J et al., CASiTILE, THE NEW ASBESTOS
(Bibliografia Incompleta), las cuales menciona en la pagina 5 de su
escrito de oposiciones.

El sefior Examinador debe advertir que las referencias de Jacko et al y
Bridle ] et al, hacen parte del conjunto de referencias bibliograficas que
sustentan los contenidos de la pagina de la Industrla del Crisotilo, la
cual, como se expuso anteriormente, deflende intereses particulares de
la industria del asbesto.

De otra parte, el Examinador puede notar que el parrafo de la solicitud
objetado por el Opositor hace referencia Unicamente a asbestos, y no a
su mezcla con otros materiales como el cemento. Si los
documentos citados por el Opositor indican que las mezclas de asbesto-
cemento han demostrado que se reduce la liberacion de fibras de
asbesto, también es cierto que el solicitante de la presente invencion no
esta haciendo referencia a las fibras liberadas por mezclas de asbesto,
sino a las fibras liberadas por el asbesto per se. En este punto de
la discusién, el Examinador puede advertir la Intencién del Oposltor de
considerar los parrafos de la presente invencion fuera de contexto, el
hacer comparaciones erroneas y establecer conclusiones totalmente
incorrectas en la Oposicion.

10
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Esta argumentaclon de la Oposicion se ha de desestimar porque carece
de fundamento, y por cuanto sino porque ademas intenta atacar los
contenidos reales establecidos en |a presente solicitud, tergiversandolos
al considerarios fuera de contexto, y presumiendo situaciones falsas.

Cuarto Argumento del Observante: La presente Invencion es
ilbgica e improbable dado que su desarrollo no tiene
fundamento.

Continda el Opositor estableciendo que “La supuesta invencién propone,
primero que se moje el asbesto para evitar su volatilidad, pero a
continuacion procede el calentamiento del asbesto y su incremento
subsiguiente de temperatura a diferentes grados, Ilo que en
consecuencia lo secaria de inmediato y continuaria estando volatil, éCudl
es entonces en el diagrama la razén para mojarlo primero?”

Esta argumentacion también es completamente falsa y solamente
intenta desviar la atencién del sefior Examinador para mastrar como
absurda la soluclén propuesta por el solicitante,. Sin embargo, para
responder a esta argumentacion, me permito dirigir la atencion del
sefior Examinador a las paginas 8 y 9 de la descripcién en las cuales se
sefala que cuando el asbesto es recuperado desde sitios de mineria, ya
sean minas a cielo abierto o de socavdn (tuneles), éste debe ser
empapado con agua durante su extraccion, y se deben adicionar
grandes cantidades de agua para asegurar el empapamlento adecuado
del asbesto que esta o se pone en contacto con el aire. Entonces, la
razén fundamental para el mojado de este tlpo de asbesto extraido de

minerias es el hecho de que el agua previene que el ashesto libere
particulas transportadas por alre. Esta situacién es similar a la del

polvo que se mantiene en el piso cuando es humedecido. Asi, el
empapado del material de asbesto en el procedimiento de la presente
Invencién es una etapa temporal empleada principalmente durante el
transporte y almacenamiento de los asbestos, antes de que sea
sometido térmicamente, de acuerdo con el método descrito en la
relvindicaclén 1. bviamente que el tratamiento térmico va a

generar el secado del material empapad , pero también es cierto
1
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que con este empapad ya se ha prevenido que se transporten
flbras de asbesto en el aire que pueden ser inhaladas por el
trabajador. Entonces, a pesar de la intencidn del Opositor de mostrar
el empapado del asbesto como algo innecesario y absurdo, es claro que
dentro del contexto de la presente invencion dicho empapado tiene una
razon técnica justificada.

En el mismo numeral 4 de la Oposicién (pagina 6), el Opositor establece
una serie de afirmaciones Ildgicas con respecto a costos de produccion
incrementados en la reduccion de la volatilidad de las fibras de asbesto,
insinuando que la propuesta del solicitante resultaria ildgica,
impracticable y de costos incalculables.

Es incorrecto e Inadmisible que el Opositor intente desvirtuar los
beneficios y ventajas de la presente invencion con base en argumentos
que son simples especulaciones, porque estas no reflejan la verdadera
dimensién novedosa e inventiva que reviste la presente Invencion. En
efecto, estas afirmaciones del Oposltor se alejan considerablemente de
lo que realmente sucede en la practica con la soluclon propuesta por el
solicitante. En efecto, el sefior Examinador ha de examinar el contenido
de las pdaginas 9 a 15 de la presente solicitud, en las cuales se ensefia a
la persona versada en la materia la mejor forma de llevar a cabo la
invencién y lograr un gran beneficio en la reduccién de flbras de asbesto
que son transportadas por aire. Ademas, si en la practica se requirieran
de grandes camaras, como lo afirma el Opositor, no se entiende como
este hecho podria afectar la patentébilidad de la presente invencion
dado que la Declsion 486 no exige o sefiala requerimientos especiales
sobre la forma como se debe llevar a cabo la invencién a nivel industrial,
para que esta sea patentable.

Y concluye el Opositor en este mismo numeral 4 de su escrito que “En
conclusion no habria industria usuaria que compraria este tipo de
crisotilo ni por precios ni por calidad, razones por las cuales
consideramos nos debemos oponer a esta solicitud, que aparte de ser
dudosa e improbable, es innecesaria y terminaria siendo utilizada para

12
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dar mala imagen a una industria que se ha esmerado por estar
cumpliendo con toda la normatividad nacional e internacional”.

De ninguna manera la presente invencion intenta desmeritar el trabajo
reallzado por la industria del asbesto y sus empleos benéficos en la
construccion, frenos, etc. De hecho, el Examinador puede notar en la
pagina 2 de la presente invencidon que el solicitante reconoce el uso
ventajoso del asbesto en numerosas industrias. Si el Opositor hubiera
analizado con cuidado la presente invencién entenderia que su
proposito es el de aliviar un problema latente en la manlpulacién de los
asbestos cuando estos liberan fibras transportadas por el aire, y en este
sentido, es claro que la presente invencidn si seria aplicable y
beneficiosa para la industria de asbesto.

De conformidad con lo anterior, es claro que la presente Invencion no es
dudosa e improbable, dado que fue posible realizarla; y tampoco es
innecesaria, como lo afirma el Opositor, porque, de manera contraria, la
invenclén resuelve un problema que demandaba una soluciéon urgente.

Quinto argumento del opositor: estudios técnicos que en su
pinibn demuestran que los asbestos no representan ningan

peligro.

En el numeral 5 de su escrito, el Opositor resefia algunos aspectos
tecnicos relacionados con el uso del asbesto en mezcla con otras
sustancias cuando se emplea en la industria de los frenos. Para tal
efecto, el Opositor acude nuevamente a las referencias bibliogréficas de
Jacko et al y Bridle ] et al, citadas anteriormente.

Sobre este particular, me permito reiterar que estas referencias
bibliograficas hacen referencia a la mezcla del asbesto con otros
materiales, y ademas hacen parte del sustento del que se vale la
Industria del Crisotilo para justificar el empleo del asbesto,
particularmente del Crisotilo. Entonces, resulta innecesario entrar a
discutir en detalle nuevamente lo expuesto anteriormente con respecto

a este tipo de informacion técnica suministrada por el Opositor.
13
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Ademds, tampoco es claro como esta informacién del Opositor podria
afectar la patentabllidad de 1a presente invencion si nada se dice acerca
de la novedad o el nivel inventivo de la misma con base en documentos
del estado de la técnica, que es la manera como se debe controvertir
mediante la oposicidon la patentabilidad de la invencidn.

De otra parte, para el solicitante no es del caso que la solicitud se
refiriera a cada uso especifico de los asbestos, dado que esto no resulta
relevante en vista de |la patentabilidad de la presente Invencién. La
cuestion en discusidn no es si los asbestos liberaran particulas
transportadas por aire después de que esta encapsuiada en una matriz
de cemento, sino que en algunas circunstanclas, los asbestos liberaran
particulas que representan peligros para la salud. Y esto es, porque a
nivel mundial es blen reconocido que los asbestos liberan particulas
transportadas por aire que son perjudiciales para la salud en algunas
circunstancias y por ende, seria ventajoso tratarlas para prevenir que
estas particulas transportadas por alre sean liberadas. Este es el
aspecto inventivo de la presente iﬁvencién y es sobre el cual se deben
enfocar los analisis de patentabilidad.

Por consiguiente, esta argumentacléon del Opositor también carece de
fundamento y relevancia para desvirtuar la patentabilidad de la presente
invencion.

Sexto argumento del Opositor: el procedimiento reilvindicado
carece de novedad.

Con respecto al procedimiento patentado, el Opositor sefiala que “Este
procedimiento no tiene nada de novedoso o de invencién porque,
primero el contenido de dicha teoria es vaga e incierta, no precisa si Ia
particula es pura (crisotilo) o compuesta, ademas no hay sustento
cientifico que muestre los cambios o transformaciones alotropicas
garantes de la meta propuesta (volver inocua)”

El Opositor intenta desvirtuar el procedimiento de la presente invencién

argumentando que éste no tiene nada de novedoso o de invencién con
14
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base en supuestos alin mas absurdos y que no tienen nada que ver con
los requerimientos de patentabilidad establecidos en la Decisién 486. El
articulo 42 de la Decisién 486 permite a terceros que tengan interés
legitimo presentar oposiciones contra la patentabilidad de la invencidn
publicada, pero tales oposiciones deben ser fundamentadas para que
puedan prosperar. De la misma manera, la Decision 486, en sus
articulos 14, 15 y 16, ensefia cuales son los reguisitos de novedad y
nivel inventivo que debe cumplir la invencion. Entonces, si el Opositor
tiene intereses legitimos para oponerse a la presente solicitud, ha
debido presentar al Examinador con su Oposiclon argumentos
fundamentados en documentos del estado de Ia técnica que
demostraran que la presente invencion estaba contenida en alguno de
dichos documentos 0 que se podia derlvar de manera obvia o evidente
de los mismos. Sin embargo, el Opositor no lo hizo, no ha presentado
un solo documento del estado de la técnica que pudiera poner en riesgo
la patentabilldad de la presente invencion.

No obstante lo anterior, analicemos cada uno de los fundamentos de
esta afirmacion del Opositor. Seiala que el procedimiento reivindicado
no es novedoso porque e/ contenido de dicha teoria, es vaga e incierta.
Estas son simples especulaciones, dado que el procedimiento
reivindicado si funciona y ademas es lo suficlentemente claro como para
que una persona versada en la materia pueda desarrollario sin mayor
dificultad.

De otra parte, establece que el procedimiento no es novedoso porque no
precisa si la particula es pura (crisotilo) o compuesta. Este hecho es
irrelevante, dado que la invencion claramente esta dirigida a solucionar
el problema de los asbestos en general. Y como lo indica Ia solicitud en
la pagina 1, la expresion asbestos es [a expresién genérica dada 2 un
grupo especifico de seis minerales fibrosos de silicato que existen de
manera natural, los cuales incluyen al crisotilo. La Invenciéon no esta
restringida a un tipo especifico de asbesto, porque funciona igual para
todos los tipos de asbesto.
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Finalmente, establece que el procedimiento no es novedoso porque no
hay sustento cientifico que muestre los cambios o transformaciones
alotrépicas garantes de la meta propuesta. Esta afirmacion es
incorrecta e irrelevante porque el solicitante si ensefia el mecanismo por
el cual se logra el resultado perseguldo en virtud de que se altera la
polaridad de las fibras de asbesto mediante el tratamlento térmico
especifico propuesto. En este aspecto, el Opositor debe tener en cuenta
que en materia de propiedad Intelectual, las divulgaciones y los
resultados presentados por un inventor al Examinador estan cobijados
por el principio de la buena fe y, por ende, la validez de dichas
divuigaciones no pueden ser cuestionadas en una Oposicion sin
fundamento que carece de toda prueba y que se limita a hacer
especulaciones y afirmaciones falsas.

Por consiguiente, atentamente solicito al sefior Examinador se sirva
desestimar esta argumentacidn, particularmente porque el Opositor no
presenta argumentos ni aporta documentos que permitan determinar
porque la presente Invencion carece de los requisitos de patentabilidad
alegados en la Oposicidn, como lo requiere expresamente la Decision
486. De manera contraria, el Opositor alega aspectos que nada tiene
que ver con la patentabilidad de la invencion.

Séptimo argumento del Opositor: el procedimiento reivindicado
n tlene sustento experimental.

El Opositor afirma que la estructura cristalina de los asbestos cambiaria
a temperaturas por encima de los 350°C, con el animo de sustentar
técnicamente la ausencla de un elemento inventivo en el procedimiento
de la presente invencion.

Sin embargo, me permito manifestar al sefior examinador que tampoco
puedo estar de acuerdo con esta afirmacion del Opositor, toda vez que
no es del todo cierto su razonamiento. Para tal efecto, solicito al sefior
Examinador examinar las pruebas compiladas en el Anexo B, en donde
el certificado del analisis No. 03-119 y 03-089, de Abril 24 y Marzo

31/Abril 1 de 2003, respectivamente, muestran fragmentos minerales
16
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que contlenen asbestos, los cuales fueron anallzados antes de que
fueran tratados térmicamente de acuerdo con el proceso de la presente
invencién. De la misma manera, el certificado de analisis No. 03-232 del
24 de Julio de 2003 muestra los mismos fragmentos minerales que
fueron analizados después de que fueron tratados térmicamente de
conformidad con el proceso de la presente invencién, en el cual se
puede observar que los fragmentos minerales han mantenido una
composicién mayoritaria en asbestos crisotilo. Este hecho experimental
refuta claramente la afirmacion del Opositor de acuerdo con la cual la
estructura cristalina de los asbestos camblaria a temperaturas por
encima de los 350°C; y corrobora el hecho de que el Opositor
simplemente se ha limitado a hacer especulaciones sin proporcionar
verdadera evidencia experimental que fundamente sus argumentos.

Por ello, la Oposicion presentada esta llamada a fracasar, pues sus
argumentos carecen de fundamento, y no hay prueba alguna aportada
para desvirtuar la patentabilidad de la invencion por la supuesta falta de
novedad y por una supuesta carencia de altura inventiva. Solamente
afirmaciones altisonantes y especulaciones que caracterizan a la
Oposicién, que en nada pueden afectar la patentabilidad de la presente
invencion,

CONCESION DE LA PRESENTE INVENCION EN OTRAS JURISDICCIONES

De otra -parte, respetuosamente me permito manlifestar al sefor
Examinador que solicitudes correspondientes a la presente solicitud de
patente han sido concedidas en muchos paises alrededor del mundo,
entre los que se incluye las siguientes:

a) Patente de Estados Unidos de América US 6.929.200 de Agosto 16 de
2005;

b) Patente Europea No. 1496998 de Agosto 23 de 2006;

c) Patente de Euroasiatica No. 6406 de Diciembre 29 de 2005;

d) Patente de Sudafrica No. 2004/7965 de Noviembre 30 de 2005.

17
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Aunque es bien sabido que cada pais se rige por su propla legislacién en
materia de propiedad intelectual, el propésito de la anterlor Informacion
es meramente ilustrativo para que el Examinador tenga en cuenta que
la presente solicitud si cumple con los requisitos de novedad y nivel
inventivo, los cuales son conceptos que cada vez son mas
estandarizados a nivel mundial, aunque se miren desde legislaciones
diferentes. De hecho, hay otras solicitudes de patente pendientes de
resolver, y hasta el momento ninguna solicitud de patente ha sido
negada.

CONCLUSION

En consecuencia, atentamente solicito a ese Despacho (1) que declare in
fundadas las Observaciones impugnadas por carecer de sustentacion vy
de pruebas para demostrar que, efectivamente, la presente invencion
carece de los requisitos de patentabilidad de los articulos 14, 16 y 18 de
la Decision 486 y (li)que se conceda el privilegio solicitado, dado que la
presente invencion si posee los requisitos de novedad y nivel inventivo
exigidos por la legislacidn Andina y no fue desvirtuada la patentabilidad
mediante la Oposicién presentada.

Finalmente, ante los intentos del Opositor por desmentir el peligro
potenclal de los asbestos, resulta pertinente sefialar que en el estado de
la técnica el tema de los asbestos es perfectamente conocido por sus
riesgos potenciales para producir cancer en humanos y efectos nocivos
al amblente, de lo cual si existe una amplia lista de documentos
disponible.

2. ANEXOS

Anexo me permito presentar ante esa Oficina los siguientes
documentos:

(i) Anexo A, en el cual se agrupan varlos articulos cientificos emanados
de la Organizacidn Mundial de la Salud (OMS) y que son representativos

de este conocimiento con respecto a los asbestos. Estos articulos son:
I8
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e WHO. Hazard prevention and control in the work environment
airbone dust WHO/SDE/OEH/99.14, 1999

« Europe Environment and Health Committee. Since 1994 Italy ban
production, extraction and commercialization According to Law
257/92.

» Significance of Environmental Asbestos on air Pollution in the
Eastern Mediterranean Region. WHO Ammn Jordan, 1999.

« Carcinogenic to humans. Filling, Electromagnetic field and public
health (fact sheet no. 263), October 2001.

« Emergency Preparedness and response Emergency Preparedness
and Response. (asbestos-hazards and safe practice for clean-up
after tsunamil). Fllling in WHO.

« WHO Workshop on mechanisms of fibre Carcinogenesis and
Assement of Chrysotile Asbestos substitutes. (8-12 nov. 2005,
Lyon, France)

() Anexo B, en el cual se pueden encontrar los certificados de anallsis

de laboratorio Nos. 03-013, 03-119, 03-089 y 03-232 realizados por
Laboratorios BODYCOTE de Canada para el solicitante sobre muestras
de asbesto, incluyendo crisotilo.

(iit) Copia informal del documento publicado en el sitic Web de Internet
www.osha.gov/Osh F - heet-
spanish.pdf, el cual corresponde a un boletin informativo de Ia
Occupational Safety and Health Administration, OSHA, Departamento de
Trabajo de los Estados Unidos, Administraclén de Seguridad y Salud
Ocupacional, 2002

(iv) ElI documento publicado en el sitio Web de Internet
http://www.atsdr.cdc.gov xf: i.html, Departamento
de Salud y Servicios Humanos de los Estados Unidos, Agency for Toxic
Substances and Disease Registry (ATSDR), CAS-1332-21-4, Septiembre
de 2001.
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(v) WIKIPEDIA, La Enciclopedia Libre, documento publicado en
; -wikipedi iki to,

(vi) El documento citado por el Opositor disponible en el sitio Web de
Internet J/www.inchem.or

WHO-IPCS. ENVIRONMENTAL HEALTH CRITERIA 203, CHRYSOTILE
ASBESTOS, WORLD HEALTH ORGANIZATION, GENEVA, 1998, paginas 1
al7z.

(vi) El documento del sitlo Web de Internet

www.who.in i health/publicati t l
eases.pdf, “Elimination of Asbestos-related diseases”,
WHOQ/SDE/OEH/06.03, Septiembre 2006.

(vlil) Ficha técnica de seguridad del Crisotilo disponible en el sitio Web

de Internet http://www.mtas,.es/insht/ipcsnspn/nspn0014.htm,
Internacional Chemical Safety Cards, ICSC 0014, CAS 12001-29-5

Cryisotilo.

(ix) Copia Informal de MORRIS, C. "DICCIONARIO ENCICLOPEDICO DE
CIENCIA Y TECNOLOGIA” TOMO I, 1Letras A-C, 13 EDICION, PRENTICE
HALL HISPANOAMERICANA, S.A. México, 1996, pagina 177

(x) Copia informal de Kazan-Allen, Laurie, “The Asbestos War”,
hesa.etuirehs.org, VOL 9/NO 3, JUL/SEP 2003, paginas 1 a 4.

Bogota, 25 de octubre de 2006.

De la Sefora Jefe, atentamente,

Luis SUAREZ CAVELIE
C.C. No. 19132.014 de Bogota
T.P.A. No. 14.441 del C. S. 1.

4/LLC-PATENTE-RTA-REQUERIMIENTO
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Italy

Chemicals

£l) directives on chamicals have been transposed and
through decraet lssued by tha Ministry of Health, which is tha
national competant authority for chamicals.

Land
Lesded gasoline s no longer avaliabie in Italy.

Hazardouis chowicals In toys or sther housahold Rems

EU Decision 2004/634/CE on banning of PYC toys hag been applied,
to avoid ingestion of phtalates and other substances; in smal
children. EU directives conceming slectric and alacironic waste

» products contelning
several hmavy metals and mmmmhhmnd

Massures to raduce tw risks posed by buliding materials, ag
mbestiee, creostbe, flame retardants atc.

The EU directives concaming thase ssues (ashestos, flame
rftardants, cramote) heve been transposad.

Albelhs since 1994 the production, extraction and
mualnumdmuumuummbmmm
Asbesing is being eliminatad progressively In households and
working places and specific laws (DM 2/2/2004 and Deliberation 30
Myrch 2004) have been implemented for workars dealing with the
“reciamation of sites”.D_M. 248/2004 regulates the management of
disposal and technical treatmants of waste containing ashestos.

Flmmnlmlslndm the directives on flame retardants
mmmwwmummw,mwmurm
m-mmmﬁnhllbn. since 15 August 2004, of several substences,
Inqudmmmm tha wood treated with
ciiosote before the ben has restrictad uses: it Is forbidden to use It
on play grounds, nside the houmshelds and bulidings, tn parks and
gardens and ather spaces open to the public, and to stora tham
naar food production araas.

Mercury: a decres by tha Ministry of Haaith In 2003 Emits the use of
mercury in dental care for small childran. It also Invites dentists not
o use or remove mercury in dental care In pregnant woman or In
childdren under 6 yoars old.

Thie Rotterdam and the Basel Conventions have been ratified and
appliad, the provisions of the Stockhoim Convention ara being
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the retification is In progress.

Monltoring of levels of chemical contaminents in soll, foed
ﬂw-- s

-memnnwmngum modifiad with the
legisiative dycres 256/00, foresees the monitoring of chemical 1.
substances in inland woters, trenstional waters, marine 3
coosial waters and groundwatsr with the aim o achleve v
mwmdeWngd

® The tl:llkn Ministerial Decres 367/03 set environmental

quality standard (EQS) for 160 dengerous substancas in
sinface waber bodies, the EQS will have to ha achleved within -
. two spedific deadiinas, 2008 snd 2015. The 2015 is the same
l deadline for the achisvemant of the good chernical status i
o foressan by the European Weter Framework Directive 5

& Thea Rulisn Lagisistiva Dacren DL 31/01 forasees tha control
we  of-chemical substancas In drinking waler.The Iaflan
w  Ministerial Decres DM 471/99, ragulates the remadiation of
contaminated sites, foresses the characterisation of p
contaminetad. sitas through the control of the concentrations 17
i+ of several chemical subatances in soll and groundwater.
& On the basis of an agresmant betwoen State and Reglons, a 4
riennal plan, coordinated by APAT, the national .
environmantal sgency, has basn spproved in 2003 to monRor
effects of pasticiies in surfaca and underngmund waters; a
. simiar Intiative. has been undertaken by the Ministry of
Hmaith to study the exposure of the agruculturgl population to .-
pesticides and their effects on health. '
Imln'ouemmﬂnnhrmdhuw balnnthn .
main objective an integrated managament of information and -
mbnitoring data for a comect assessment of sanitary riskand -

ynmmafm g
Manitoring of raproductive haafth indicators such a9
cangenital malfermations, to detack hanards.

These registars participats with two international systems of
survellance, the EUROCAT (Eurapean Ragisiration of Congenital
Anomalies) and the ICBDMS (Interrustional Clesringhousa for Birth
MMMM) A coordinstion body of these reglshers
mmmw

R A P A

Ah Important step In Bcquiring 2 beiter ovarview on the situstion
was the implamantation of Decrea no. 349 of 16 July 2001 on the
modification of the cortification of birth assistence for tha gathering
of public sanltary data, including malformed births.Tha CCM intends
to strengthen the surveiliance of congenital defects.

Other internatianal pofices o legisistion

The main international policies an chemicals reflected In Itallsn
amvironmental palicy are the following:

* Stratngic approach ta the intsrmational management of

PR T
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chemicals CM), under definition by UNEP. H
L] Theddlmgnw 3E:DNHENH'. harmonized system for classification of chamicels (GHS)
* The REACH regulation proposal by EC for the registration, evalutation and authorizazion snd
restrictions of chemicals, currently under examingtion by the BU Parllament and Cound|.
& A working group for monkoring of axposure In endocring disruptors which wiry establisned In
August 2005, under the framework of the National Commission for Blosafety and
Biotechnology: the worlk will allow 1o prioritiza endocrina disruptors and provide
recommendations for furthar research and possible measures, and will pay a special attention
to vuinerable groups such as chiliren.

Radiation

No nuciear power piant has oparsted in Italy since 1987.

Radon: in April 1998 tha previous Department of Prevention of the Ministry of Health instituted a
spedific "Indoor Commission™ with the particular task Ip alaborata technical guidelines and promots

of prevention’ activitiag against Ingoor pofiution. .
enviconmants”, §n‘sgreement among the Ministry of Heafth, Regions and AUBONOMOUS Provinces wes
extabiishexd. The agreement consist of threa parts/objectives:

a) description of the territoriai situation of indoor poliution with the analysis of the causative factors
and actions of prevention’ or reduition of haaith rigks

b) programme of Indoor pallution 'prevention, consisting mainly of technical guidelines necessary for
the implementation of a Nationsl Pragramme of Prevention .

c) analysis of the achual situation for the mansgerhent of risk correlated with iIndoor anvironment in
order to implement the Natienal Frogramime, ™ '

Ibe Envirpnment Agengy System (APAT, ARPA, APPA) monitors tha indoor redon (According to the Program
2005 of tha CCM (National Centre of Prevention and Control of Diseases), and the National Plan of
Radon 5 being Implamented.

Nolse

A resaarch project committed to ARPAT (Tuscany recional environmenk seancy) |9 In progress on the
Issues of exposure to noise assesstent mathodologies In different exposure scenarios (residential,
alrport, large Infrestructures), to update and review the current procedures. There are alto pilot
project propacals for the implementatioh of tha inethodology In urban areas for nolse mapping
according to the EU ncisa Directive. The same environment sgency, topether with the ASL 10
{Local Heslith Authority) performed a2 sample acséssment on the nolse requirements of secondary
schools in the municipality of Horencs.

Occupational health

1LO Convention 182 has bean rotified with Law 148/2000 and Directive 94/33EC has been
transposed by the laglsiative decree 345/99. This iaw covers ths protection of adolascents ranging
from aga 15 to 18 in working placas.

Child lsbour Is not too big a problem In Ntaly, According to Italian law, work Is forbidden for children
lass thet 15 yesrs old. Sometimes Rt is possible to find some kind of illagal sttustions in which
chikdren work in pgricultura sector or In some commercial activities {(mamly restaurants), but this
mm.mmmmmmuumamum.

Identification of actions, at nationsl level, tn reduca the risk factor of occupational health of childran
and the elimination of child labour Is undertaken through a network of the Ministry of Haaith, tha
nlzations i

2006-09-14 10::
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All BV directives on waste management have bean trensposed.
Natural disasters and flooding

Five salsmic svants eccumad In different parts of the cuntty, one of which invalved some young
victims dua to the collapse of a school buliing In San Glullano, Molise, in 2002. Othar natural
events acrurred which requirad an emergency response such ac:

® Nine cases of ydro-geciogical ingtebiity of which five followad with landsiides and one with
tha collepsa of public bulldings;

e Six major Iandsiides (axciuding the ones mantioned In the previous point);

® Nine big floods;

¢ One flood In some parts of the Po river,

There were also some volcanic events Bke tha eruption of the Etna (2001-2003) and the Stromboll
(2002-2003) voicanoes, tha latter accompanied by an abnormal wave due to a landsiids of s
undervmber siope,

Besides the victims of the school in San Giyliano, thera are no gvallable data on the impacts of
floods or other matural evanta on children and adolsacanta.

£arly werning system

As far as floods am concernad, Italy hag developed an aarly warning systam for hydro~ geological
risle m This system Ia forasesn In the Law 27.02.04 (Dir. P.C.M. 27.02.04). The main
points are:

L mmm&mn-mummnmmmmm
of foracast and prevention of hrydro-geciogical riskc and managament of amargendes;

& tha astabishment of the means and modueiities for the collsction and analysis of data
mmmumma rising ond evalution of hydro-geclogical risks and &3 spread to the competent

. owﬁMammm.Sumsmm

Skin cancer

Spacdial information campaigns are underway to reduce the esposura of children to UV radiation.

AIRT (Associaziony [taians Registri Turon) crastad @ cancar ragistry. AIXT, togather with the CCM
(mmndmmdmnmdm).ummmng the registry and
turning it intt a national netwark, in order to faciitabe the gathiering of Information and to better
invaive the southern Regions of Daly.
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World Health Organirstion

Ragional Oifce for the Exstern MedRerTensan

Ragional Cemtra for Ervironmantal Haalth Activities
CEHA

the hromd situstion in the Raglon topether with answers
recoived from a quastionnsive sant to the Mamber States In
the Reglon. Asbestns in envirorenanisl sir has heen
considerad in outdoor &s well a8 indoor aRustions n relation
to mposuTe to the genersl public; the situstion reganding
occupatonal exposure related to the workpisos was
exchuchad. Much of the asbestos buing currently

Raglon woldd appesr to be In the form of chrysotiia (white)
aSbestos Often as ashestos-cemant products where only
minirmusn relgese of mshestos Abers Is probeble; some clder
diferant types of product will axist provitting for the

sppear to be » need however (a) to study the apects
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Homelabeut CEHA| Publications & Decamestal CEANET | News & Uocoming ExantalApaies Recearch | Intgr-Arency Caiisboretion | Useful inis
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Electromagnaetic flelds and public health: extremely low
fragquency flekis and cancer

Ourently rovigming sssmarch remulls and conducting sk Sessliments

of sxposure to stalic and extrensaly low trequency (ELF) shedric and Full but

magnuiic flaids. WHD pisns to conduct sn evaluation of all haalth

ety from BLF el spomre In 20I0-Y,

Mﬁﬂ'kmﬂﬂﬂmv‘:ﬂ:‘.ﬂm Ir-.dllllhﬂ_:nhh-urilldhlnllm
both slaciric and magnatic Relds euint cieam Inas umedd or
w&hdﬂtmhMﬂldm.hw_m,m“mmwhnh - to

!
|
|
i

EF finkls arw corclanganic.

Tha Interfmtional Agancy f0r Regeanch an Cavwosr (TARC) — a spaciaiiamt cancer ressarch sgency of WHO
— hi recantly concinged the first stzp i WHO'S heplth rink sasessmant process by classifying ELF eidy
with respact to the siracgih-oldhe-evichnes Hut thay could causm ccer In Mnans.

Fot

Shaet updates findings of recet reviews on tho Inelth ofistty of atic sid PLP glactvic snd
mmwm&u;-mﬂ.hnnwmunﬁmwmm
(AGNIR) (Mavch 2001).

3
|

on seianifily evidance. Sama
“w-ﬂ : aamples of well-ivawn sgenis that have boon classified by [ARC
Cagsificssian amples of agases
Carcinegenic t» iy . . Asbestos
(umuplly tsswdd on sirony eviience of Givdrogesitity in reans) Mustard gas
Tobwcco (smoloed end
Gurng redistion
PFrobahly carcinsganic to e Dizosl angineg exhaust
(un“nm“dammhmn Sun amps
UV radiation
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Gastling engine sxhaust
Wakfing fumes
ELF magnasic Reids

DO ELF FIELDS CAUSE CANCER?

ELF fakds are iosowm o intaract with tiesues by inducing slaciric fields nd curmnis In tham. This ks the
only atabiished pechaniam of action of thess flekl. However, the alecivic currants Induced by ELF fakie

Sinm 1979 whan apkismiclogicn] studies first ralsed & gonoam sbout ExpoENee T poner Bne frequancy
magnatic Nekds énd childhond cancar, 5 e AUumbar of studies have baen corductad 0 detarmine ¥
meapsad ELF expomure can nfluence eancer development, sspacielly lnsismemis in children.

Childhood leoksamis i & rire disense with 4 out of 100,000 childeen bubwesn the age of U 1o 14
disgnostd every yesr. Alwo sverage magnatic el expasurer sbove 0.3 or 0.4 1T b residences ave Bre-
it oo ba estimatad from the apidemiclogical study el thet s than 1% of populations using 240
Vw-ﬂnwbh“lﬂn‘ﬂmhmhﬂlﬂMlnﬂ
)

The TARL review sidremges the sun of whether & is igagibla thet ELE-FMP pose & cancar risk. The nioe
sbop in the proosss & t estivats the Inliuod of cencers In the genaral papuiation from the ususl
expaiues and o evaluate evidence for atimr [un-cancar diemases. This part of the risk assessmpnt
shoukd by finished by WHO In tha et 10 monthe.

INTERNATIONAL GUIDELINES

Intemational gulislines ow axpoeusre imite for sl 5P heve been devaloped by the Entarnational
Commission on Non-lonising Redistion Prataction (ICNIRF) - & non-govermmanial arganization (NGO) in
oMciyl reistions with WHO end a partner in WHO'S Interywiiorsl EMF Froject. While tvhe ICNIRP guidelines

-Fn.'ﬂtbll—-mrmlﬂlh
scloniific iInfermation an petantisl carcinogeniity of Cakis ireufTiclent for estehiishing susotiative
imita on SpowTe.

SOME NATIONAL RESPONSES

Regulatory palicies for agents ciassified »s possiils cavcinopens ountry snd by particuler agent.
mmmmumcmmummﬂmwm-
mmr“mmnmm—:_ﬂ--pﬁum
cardnogens, thens bis heen a- sipnificens rethes

can ey e mlmﬂwm. guasiine gngine axhamgts,

In respones B2 Increpsing public concermn aver hasith offects from EME apceure. sevare) countries heve
munﬂmmnhm“mhnu-wﬂp
wnining tha issue for the US National Instihute of Envirgnrmertel Heslth Sciences (NIEMS) claspified BLF

In tha United Kingdom, an Advisory Grosp on Non-Jonising Radistion recantly reported to the National
Raiclogical Probection Board (WRPS) on the topic of power frequenty EMF arvd tha risk of cencer J0068G-14 10:2
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South-East Asla Earthquake and TsunamiSouth-East Asls Earthquahke
ant Tsunaml
Agbestus - hazards and safe practice for clear-up after taunami

What is asbestey?

The term “ssbestos” Is used for 8 group of maturgily ocaxring mingrais thet take the form of long
thin Mores snd fbre bundies. Thess mingreis have grest tenalie strength, conduct heat poorly and
ore reiptively resistent to chemical attack. Asbestos is, non-biodegradesble.

The principal varkities of asbestos arg chrysotile (kndwn as white 25bestos) a serpentine minersl,
and crocidolite (Wue ashestog), amasite (brown agbestos), anthophylite, tremolite and actinolite,
all of which are amphiboles. The chrysonig form is the one most commonly used now.

How is asbastos used?

Asbestos Is wiclely ysed throughout the world, perticularly in bulldling ant insuistieon materials.
Typical uses Incisde;

::  Bollers and heating vassels
=  Coment pipe

» Clutch, brake, and transmicgion componants
r  Conduits for electrical wire

= Plips coverimy

= Rogofing groducts

n  Duct snd home insulation

u Firg protection panels

n Fumnace Insulating pads

i Pipa or boller insuation

= Shest viryl or Roor Lies

u  Underiay for sheet flooring.

Why is ssbustos a problem?

Damage (o ASDEFI08-COMEning Material CBN rERUR in the rulaass of STA asbestos fibres hat
mdma_mannoﬂlvmu.ﬂunbrumwmnmwrmmm

BNd con couse swious lung disease. .

Asbestos 5 nok scytely toxic. Oral (ntaime of asbestos flbras ia not known to be harmiul to hurman
henith.

What sre the hsith concerna?

The princpal haslth cuncermns ane the developmant of asbestosls, lung Cancer, pleural thickening
and mesothallome. These discases have king letency periods, in the order of 10-50 years.

AnhasraglyThisis a siowly developing and proyressive soarring of the lungs caused by the
inhaletion of hgh concentrations of ssbestos dust and/or iong oxposure. The elasticity of the lungs
i3 reduced snd iso thelr abiity to exchange gases. The result is decveaset) lung volume, increaseo
resistance in the sirways ond recduced oxygenation of bivod. It Is assoclated with ocoupstionsl
rether than envirewnentsl exposure. Agvented ashestogls is often associated with lung concer,
sepacipily SMONg smMOkeTy.

Lug cumowr The rivk Is relsted (o the natwre of the occupationsl exposyre and also to smoking:

smolkers have a higher risk of deveioping ung cancer tham non-smolrs whon sxposed to
IM.
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The USA Ocapational Safety and Health Administrasien (OSHA) sianderd for asbestos in the
workpiace is? 0.1 fbres/mi of sir as an B-hour Tims Weighted Avernge.

The (A Henlth and Safety Exscutive has st the following expasure Emite®:

For tha ssaphibols whasios minaris (amosie, cuckiolits, Arows actinolits, Abrous
tremolite and fivous anthoplwilite, or any mbdure of theee with chrysotile):
& Short-term oeposure Imit: 0.6 fibwesy/mil. sveraged owver any cordinuous 10 min
o Long-term expomwre Imik 0.2 fibrew/mi. averages! gver any 4 h

s For cheysntiier
e Short-termy txposurs limit: 0.9 Miwes/ml. Avereged ogver any continuous 10 min
w Long-term exposure mic 0.3 flbres/ml. sveraged over any 4 h

Mnﬁ-s.anummmmummmm
some celiing thes, -are and can gumble under hand prasura. These
matecinis high concentrations of fibres when damagad or dishurbed a.g. during
muintsnenca, renovation or demolition worik

High-density, hewl metarials in which asbestos fibves are embedded in 8 metrtx, such as asbastos
cement pipos and ghoets, foor ties, snd opling materials sre exs Borly to relszwy fibres

Sawing, drifing, crushing, scruping &t aanding asbestos contsining meterisle sre perticularly
Ticely to reighis respireble fibres and duse.

Small diameter Alves snd particles mey remain suspanden In the air for a long time ang be carried
inng disiances by wind or water bafore eetting down.

Job Libely flbre concantratioas

exhaust ventiation [(Upto 2
S

" Machine Cutling asbestos Cament wihout exhausst | w0 0 25
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Carefid ramoval of whole ATD uptol
Breaking and ripping out AIB St
Hond sawing AR 5wid
Anientes caaten wd maine ——
WeS-conductad controlied vt sBipping 1
mﬁ:—(ﬂ.lﬂmhﬂﬂnﬂ e

Whet are the risls in the pest-tstmanl clasr-up?

Duriuy the cear-tp danepell and dostroyal hylidings sfter the tsunami Rt is Okaly thak there
will ba & nead o harefie gl bremi up and dispose of ashastins-containing buliding and

meterials. Much of this work mey be undertalien by voiuntesrs and iocal rasidends who dre
mu—-uu_udmmmmhmummM

Howr cam risle by winbnired?
The main principias of sft handling wre to'%:

identily the jocationg of ashesins-containing Mutarmls and cary out » risk ESEsCmant
ensure that peopls Wwoived In dasr-up work are adaquataly informexd of the risks and the
mathods of best praction:

miinimizn the extant to which peopls heve contad: with ssbestos; and
antura that wasis ks secunsly stored and adequitaly Labeliad.

|
|
i
I
i
]

Dispess! of asbasius-conduining matartnis"

Thees maberisls shauld be disposed of by prope— iy treined personnal.

Tranapart eshesbos waghs in bulk. During transpartation ensure Uit CONtaNErs remain covererd or
soaled v that dust and fires do Nt BSCEpS.

Ashesins-cnsiuingd materisis can be dispusm of in landfil} altas provitha] thesa have
spproprists meanses to prevant releese of asbaios filve, 9.5, @ Bner and & systawn for leachole
Enmire that & recd ik iept of the locetion of this weske, inchading exect gesgraphical coordinates.

NE
» Do not mix with other weste prior to disposal
s Do ntt dizposs of in 3 location whare thata i siveady asheosins conthining meterial
. D0 not diposr of In & iocation whee there may bs fulise Constrtion of lsndfil
componants, such s eachein hesdwalls or ges extraction wells.

PO NOT digpote of by buming.

Suggastad sobions sww 2

Warker prataction:
1. Provide simpia ard escy-tw-understand fonmasion for paopla involved in clabr-up work that

\22
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2. USEPA Office uf Air quatty Plscwing and Standards, Aubestow: Hasith and Bxposure
Dbtn://www. eom.acefmbestos/eaith ol -

3. Healh arxi Safety Bxucitive, 2003, Selection of SuRstie Respirsiory Protactive Equipment fer
Work with Asbestos (INDG2SS(rev 1) titin://www. heg.oov.ukfoubne/indi208.nf
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@ WORLD HEALTH ORGANIZATION

WEHO Worlahop on Machesisms of Fibre Carcinogeaesls and Ameswnent of
Chrysetiie Ashoning Substitutes
12 Novamber 2005, Lyea, Fragee

SUMMARY CONSENSUS REFORT®

Introdustios

1. The WHO Workshpp on Mechanisms of Fibre Cascinogenmsis s Assssstoent
of Chryactile Ashesing Sallstivtes was convened st LARC is Lyos, in roaponss 1o &
ragosst from the Intergovernmanta] Negotisting Coramitten (INC) for the Rotterdeam
Convestion on the Prior infiwmed Consest Procodure fiw Cartain Hexsrdous
Mdm-mmmummm
uhmmﬂmnmﬂ—mwuma
priorky essssment by WHD, 2 substances from & second list provided by the INC 1o
be asseased I rosourees allow, and coe firther salwisncs for which deis was
thb%pﬂ:'ﬂhh‘hhm

1 mqusmmnwmmu
taking staements from cbwervers mainly representing varioss commercial interosts,
ulong witls somee goverupeut cbeervers mad the Rotiordan Convention Secretavint. In
mddition a stuteneont submitted by a labowr crganization wes read by the wadkshop
Scorvtariat. Cbeervers ware invited to sulygit mry comments on the

working drafls in writing. Invitod speclalists snd obssrvers did not perticipaie the
ﬂlhﬂhudhﬂﬂhh!dhﬂhn;“uhﬁ-lmnf
Part 1. A list of partivipmste sppesre st Annex 2.

Part 11 Mothediological Aspocss.

i mmwmmﬁl)dﬂnd‘hm-dh
devejopments i the field alfer the IARC 1996 report, bug did not prodace s frml
assosement of the state of fhe agt - The workshop dstablished's framowork for hasacd
assmnent basnd on: epidemiolagic dats (whether data age sufficiost to determine
mxnmmu(wh-nMdﬂw
chh}““(ﬁcﬂﬂ“d

exist, 0.5, positive resalts for gemotosicily it by vitro touts); snd
physico-chomisal and hiopessisténes dute as determninanty of doso at the target alte and
possible indicators of carmisogeaic putantial . The worksbop conslminns on aach of
hhmhhmm

'mnmedﬁhﬁuﬁ-d-”—lmtmdhm_n’
mhhﬁnhﬂlﬂquﬂp'ﬂ““
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4, In light of the workshop scope 10 aseess fibroas forms of the substitotos, the
workshap confined s congiderstions to effects related 10 cancer, focusiog on lung
cancer, mesotholioma and lung fibrosis. Further, noting that ssbstitpios may be nsed
in & variety of spplications with diffierent suposure potsntial, sither alono or is
combination with other substances, the workshop did not wnbark on risk ssscesmect,
but methe, limitod ity werk 0 ssowssing the baxard,

5. Epidemiologic stodios ap flbres have a cloar advautags over imlcologicsl
studics i that they lavolve stuilies of bumass. They slso have the advaniage that thoy
study the offocts of expomars in the real world where the offscts of thess exposures
may be mitigated or enlmmced by other factors. Despite thean obvious advantages, the
mwd—ndn&ueﬁuﬁﬁ-mﬂbhmw

, overrido ooty guwmmmurm

posikive or vo epidamiologlc findings needs t be carcfully considancd in
light of the strengths sod weskunssos of the study design.

6.  Inivvivo mimal studics, carcinogumic resposse (kg cancer, aseantholioms)
and ffbrosis were consdersd 10 be the key offects; opithelial call profifisstion; and
infiscumation; wee, not regeedod $0-bo equally snportent indicstors of fesssn health
havaxd. me'hdnqtmuhnﬂmwdhu
inbalutiog stndjes to, Shwe induced lung tussours s cloarly lower thes fhet of humens.
This holds trpo, vppmqmqwm-n-.w
'Ill"llumﬁmll i hypothesis thet difftroncos in scositivity could be dus to
groster hmg s Jxigar: lifis apmn ip busomm, howover tho question reosains
open au to whether this saegitivity difference resiing if ndividual or rat or kuman
Muﬁmﬂpunﬁuhw In.compurison, testing of filws by
wm -lllhwq,whduhomdl
u-ﬁ-ﬂu-mfucrm-y—

| W= kiw’ fi-._-r';-=
7. WM' aw-#l mnhu-dmull-hu
mmnmqmmm#mummﬂ-m
uﬂl’hmﬂnpﬂhuuﬂﬁlnmmmm of
theso bneractions the in piro geootoxicity teits are nminly indicative of gasotoxin
effinots involved in the fist stoyis of tnosr initistion. Effests raisted $0 blo-
mumunﬂ-MWM5ﬂm
pmoinxicity stisjog fasctive ctygon spocies end roactive nitrogen species sad
mitogen relenss by  and ioflsmmstory cells svc mot dotocsed i routinely
wsed penotoxicity seste. Thevefiwd, ncgative resulis bndicate & lnck of primazy
genotoxicity, mbu#MNmmﬂﬁMAw
mﬁhhmﬂhﬂ-nnﬂuuﬂﬂhﬁwmb
nmbm-l-ﬂi-l. .

B mmmdﬁ-mnmmm
mdwwﬂ-wqwm
solubility, eto. Attegdiion whmmwwummem-
ﬂmtﬂmnﬂmmh&mu’mam
Mnﬂnﬂmﬂ!m Fibre-derived free mdical genersticn fovouts
DNA demags sad inwiations. Surface jeopstios are & delnzrining fector in the
inflammatory resposss. 1u.celation to fiiye disstemion ewd deposition, ane et ssesmo
Mh“nuﬂunﬂluhmmﬂmﬁh
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which increasas with Jength. Bioparsistance of a fibre inoreases tissue burden, and
theveforo, sy crosse suy toxivity the filwe might possass, For systhotio vitreows
flbres, there is ovidemos in aninaals that the potmntia] for carcinogenicity incronsce with
Wﬁhmmwm&oﬁh

9. quﬂﬂ.ﬂ,ﬁh“hl@hﬁhhn-wﬂm

Rospirebility s mainly dotermined by dizmeter snd dansity, thus with a given fibre

h-mmm--ﬂmmmmb
specifio depslly of most ongmnic filwes is jower that the speoific depsity of inorgamic

, Part 21 Hesmryl Azsemunont

10.  Ths workshop decithed to group sebutitates ronghly into hexmnd groupings of
high, medium and low. Howsver for some ssbetitutes theve was insufficient
information t0 dsaw suy conchmion on haand snd in this case the workshop
categorized the hazard as indoterminate (s catgory which is not ecnpamblo to the
other groupings).- The haxsrd groups high, mediom gnd low.should be considered n
nldwu-hm uuummwmm«mn
such. hﬂrﬁﬂhhﬁ:unﬁnﬂbﬁﬂnﬁqm
(to be publiskod ssbecquently).. Jit is isporiast to note thut fr esch subatitte, the
fibre imsnsions of ecrxmercially svsilshle producis mey vary snd the workshop did
m_“m nmmum..wm

1. M_mhhmm“hbm

MWMMWM“-M
mmmw—m The workshop considered the buman
boalth bazard $0 bo medhem.

12.  Most oateral doposits contein sitepuigite filwes which ane < S jom in length
and ot workiplacos the tecan fibre leagth was les than 0.4 pmn. The hazard from
¢xposure to reapitable atiepulgite iy Ekely to bo bigh for luag Sbwes, low for shert
fibres. This ssscesmicot is mainly besed on findings i long-tarm iohalation
oxperiments in mimak, in which tnmouss were soen with Jopg fibees; 30 tumours
m-—:inﬂd'uvallilnﬂl-. .

13. m-ﬁﬂd—wdnﬂuhwthlSmwm
wmmumumnmm The
mmuﬁwhhhﬁtnnwbhmnb
Inw. T

14. m«u—-m-mumﬁ-muw-u- For
mmumuaumumuwmﬂ-
bazaed is thos ' hidetorminnts.

15. mmdwmmmﬂqdm

have a long half tite in the kmgn. However in the absmue of any frfher usafi]
information, the huzaed frems mq—nmwuum
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16 Magusiun selipints whiskers did not induce tvours is lniind inhalstion
and intratrachesl administeation studiss, were negative in limitnd short term tests, and
arc veyy quickly elimisatell from the long. It wes discangd whether the hazard
grouping whonld be low or inletermbasts, xid on the bagis of the dut gvailable, in
the time availahin, consentus was not romohod.

17.  For reapimbilo palypthylons, pulyvinyl chinrtlls, snd polyvinyl aleahal fhros,
the dats wes jnsxfficient flar hagard clessification, and the woeking growp thas
considered the haxend indottrssinsis,

18 hﬁﬂﬂ-mmhwbq—ﬂh
oconrs, Aftor intratrechoal adevinistration, sespimsbis polypropylens fltees
highly biopanigtent, howover wo Shwosis was reported h-m-uw
:l:lmﬁhn”-iﬁ“m_wﬂm-hﬂh
indeterminate.

19.  The workshop considered that reupirsbie potassium ecintitamate fires xe
1ikcoly t0 pose u high lewwi to hemans sfier inhalstion expomre. At wotkplaces there
18 exposure to reapirsbie ffves. Thers wap  high sod partly dose-dependent incidence
of mesothelioma afior stmperitonsal injection i two species (bigh lncidence
MMMM-M‘M Bioporsisicnte was notod.

20. Wd-ﬁhq““hm‘hm“
mmﬁmmuummmm
respizablo firgs. For tinisg'fibecs, the major determinants of harard xa biopersisimcs,
fibwro dicsonsions swd chegeical/pirysical propestion. It was notexd that the svailsbls
mm--umubnﬁ(ﬂnuuﬂhﬂww
dhud-ul-hﬁmhluﬂ-hhmﬂ.
o

1"

21. mﬂmwmmwm
cpasure is meinly to short fibres. [ chronic stndies wollastonite did mot induce
mours after intraporitonssl txjoction in animals; however, - ssnsplos of wollastonite
were active in diffbrent stadivs flor gonosoxicity. Afler considering this apparent
mnwudﬂdﬂhh—imﬁdyhhh'.

. haﬁ-ﬂ ﬂwmuumm
tomours. Afleri injection io a chrosio study oo inflxmmatory or fieotic
moftshg-m The chemiosl somposition of xonothis is similar
bmuh-mwwﬁnhn The workshop
mumumuhm

4

Forther lnirvinion .
The fulf report of this workubhop will bo publishod afier suicusiflc and langangs editing.
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Hult- (8) dchaniilions mmmlpurlm t'aneiyse par miorostople polarisants st disparsion de
couleyms. mmmmmqum.nwhm-mm:

Un fragment de chaque échantiion @ #af igolé. Selon ie cas et afin d'mdraire les fibres, les dchantilons
ont subl un Wger broyaga mécanique. | Les particules st [es fibves procultes ont dté transférées sur iames,
recowvertes dune [amelle et baignées dang des Uqukiss d'indice da réfraction epproprids afin d'observer
la dispsrsion de couleurn. Laa propriéiés|optiques arthoscopiques ¢t conoscupiques des Gohantllions
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2Qué es el ashasto?

Asbestn es el nnmbre de un grupn de mincrales de
origen natural que se utflizan en varlos prductas, comon el
materlal de construceidn y los frenos do autamdvl, con el
fin de resistir al calor y kb corrnsidu. El ashesto incluye o
crisatllo, la amnxlta, la crockdolita, el ashesto de tremndita,
¢l asbesto de antofllito, el asbesto de actinolita asi comn
cualqulera de estns materiales que hayan sido tratadas n
modificadns quimicamente.

2Cudles son los peligros de exposicidn al
asbesto para los trabajadores?

La inhalacitic de Bbras de ashestn par las trabajadares
puede provacar serias enfermedades en lns pulmones y en
nirns drganns (ue punden no aparecxr hasta afios después
de ocurrdr la exposiciin. Por ejempln, la ashestosls puede
generar una acumulacin de tejidn de tipn cicatrizal en Ins
pulmones resultandn en la pérdida de b funclén pulmmnar,
Jn discapacidad y la muerte. Las fibras de asbesto asncladas
con este tipn de riesgo de salud son demaslado pequedas
para ser perclbidas a simple viia ¥ Ins fumadores corren un
mayor rlesgo de desarrollar clertas eufermedades asncladas
con ¢l asbesin,

i5e expone usted al asbesta?

Pueden quedar expuestos s empleadns de la Industria
general durante la abricacidn de praductes que contlenen
ashesto o durante la revisién de frenns y embragues. En la
Industria de b construcdén, la expasicidn ocurre cuandn
Ins imabajadores mueven materiales que contienen ashesin
durante la rennvaridn n demolicidn de edificles. Tamblitn
pueden quedar expuestns Ins empleadns en amblentes
maritimos al renover n desmantelar navins construldes con
materiales que contienen asbestns. Ademis, pueden ruedar
expuestos lns (rbajadores de mantenimicnto en los edificios
mediante el coniacto con materiales deteriorados que
ctienen ashesin.

{Existan normas de OSHA que cubren a
trabajadores expuestos al asbesto?

Si. La Administracldn de Seguridad y Salud Ocupacional
(OSHA) ha establecido kes siguientes ires normas para
proteger a los trabajadnres de expnsiclin al ashesto en el
lugar de trahajn las ruales se encueniran en 7ite 29 of the
Code of Federsl Regubations (CFR} (Tilulo 29 def Cddigo
de Reglamenias Ferleraies):
® 29 CFR 1926.1101 cubre el irabajo de construccidn,

incluyendo Ias modificacinnes, reparaciones, renovaciones
¥ demoliclones de estructuras que enntienen ashesitn.

m 29 CFR 1915.1101 cubre |a exposicidn al ashesto
durante ol trabajo cn astillerns.

B 28 CFR 1910,1101 traia de l]a expnsikidn al ashesto én
1a Jndusirla general, como exposlcldn durante la reviskin
de frenns y embragues, &l trabaje de mantenimientn y
fabricacldn de pmductns que contienen asbestn.

Las normas para las industeiss de construccidn y de
astilleras clasifican los rlesgns del (rabajo con asbestn y
prescriben requisiins particulares para cada clasificaciin:

m La Clase 1 es I rlase de maynr riesgo en los trabajes de
asbesto e implica la extracclfn de alslamlentn (émmicn y
de materiales de revestimiento com ashesio rociadn n

apdn n de materiales que supucsiamente conticnen
asbesin,

w La Clase IT incluye la eliminackin de atros lipes de
materiales que contlenen ashesto y que no son materfales
de revestimientn térmien, (alex comn material de suclo o
de techns que contlenen asbesta.

® La Clase III se enfoca cn nperacinnes de reparaciiny of
manienimicnin en gue se desplazan malerkales que
contienen ashestn o que supuestamente contlenen ashesio.

# La Clase IV trata de las acilvidades de mantenimientn en
Iss que ins empleados impian desechns y escombros que
contlenen asbesio.

Exisien reglamentos equivalentes en Ins estados con
planes aprobadns por OSHA.

ZCudles son los niveles permisibles de
axposicion al ashesto?

La expnsicidn por empleadns al ashesin nn debe axceder
0.1 Nbra por centimetro cdblen ([/ec) de alre promediado en
un tumn de ncho horas. La expnsicidn a cortn plazn nn
debe exreder un promedio de | [/er: promediadn en 30
minuins. Esid prohibldo el miar empleados para podur
cumpllr con Ins requisttos de Hmlies permisibles de
expasicidn.

25e requiere que los empleadores
manitoreen la exposicion?

En el trabajn de construcchin y de astilleros, a menns de
poder demesirar que las expnsicienes por Jos empleadas no
snbrepasardn Ins limites permisihles de exposicidn
(“evaluaciin negativa de exposiciin”), se suele requerir un
moniinren diario de los trabajadores en zonas de Clase 1 y
Clase [l. Parn ins trabajadnres en airas (areas en B que se
prevé que Jos niveles de expasickin sobrepasardn por in
mencs unn de bns Fmites permisihles de expnsicidn, es
necesario lievar a cabo el monlinren periddicamente. En la
Industria general, es necesario realbar el monitoren inidal
para los trahajadores que puedan (uedar expuesins a niveles
superinres a lns limites permisibles de exposicidin o de
excursifin. Usted debe llevar a cabn el menitoren subsiguiente
& Inlervalos rzonables, y nunc a Intervalos mayores de seks
mrses para (rbajadores que queden expuestns a niveles
mayores gue lns limlies permisibles de exposichin.

iDeben los empleadores crear dreas
reglamentadas?

Es necesario crear zonas conirnladas. conncidas comn
dreas reglamentadas, disefladas para proteger a lns
cmpleadns que realizan clertas tareas com asbesto, Debe
Umitar el acresn a las znoas reglamentadas a personas
auinrizadas que llevan la protecciin respimioria adecuada.
Debe pmhibir comer, fumag, beber, mastlcar tabaco o chicle y
ponerse producins cosméticrs en estas dreas. Debe enlncar
carteles de advertencia en cada dres reglamentada. En ia
canstrucciin y en astillems, los trabajadores debon realizar
las tarcas de ashesto de Clasas |, Wl y TIE (y indas las otras
tarcas en s que les concentraciones de asbesin puedan
cxceder Ins limies permisihles de expnsicidn) dentro del 4rea
reglamentada. En la Indusiria gencral, es necesarin establecer
dreas reglameniadas donde las conrcentraciones de asbestn

puedan exceder los limites permilhles de exposicidn.



2Qué métodos de cumplimiento deben utilizar
los empleadores para controlar las
exposiclones?

Usted debe controlar ias exposiciones pam que no snbrepasen
Ins limlies permisibles de expnsicidn mediante controles de
Ingonlcria y pririicas laborates en la medida poshble. Cuando Ins
conimles de Ingenferfa y las pricticas hborales [actibles no
garantizan b proteccidn del trabajado conforme a los limites de
expasicitn, se debe reducir lss exposiciones de Jos empleadns a
Ins niveles mds bajos posibles y darles pmieccidn resplralnria
gue permita cumplic can los requisitos de ins limites permbdbles
de expnsicidn. En el caso de la construccidn y de los astillerns.
cada clasificacidn de trabajo contlene requisitns especificns de
conirnl. En la Industria general, se preseriien requisitos
especiflcos para b revisidn de frenns y de embragues. Per
ejempln, usted debe prohlbir clertas pricilcas, como el uso de
alre comprimido, para remnver asbesio.

2Cudndo deben los empleadores proveer
proteccion respiratoria a los trabajadores?

Usted debe proporcionar y verificar el vsn de equipn
respiratarin cuando se exceden Ios [imltes permisbles de
expnsiciin al asbesto. En la construrcidn y en Ins astllerns, se
debe oxlgir ¢ue los trabajadnres utllicen equipn respiratnrin
cuantln se realicen clerfas tareas. En general, el nivel de
expnsickin determina el tipo de equipe respliratorio que se
reguiere. Ademds, kas normas especifican el flpn de equipn
respimtnrin que se debe uilllzar para clerins tabajos enn ashesin,
{Vénse 28 CER 1910.134.) Los empleadnx deben seguir un
cursn de capacitacion en respiradares y \ener un permisn médicn
antes: de utllizar el equipo respiratorio.

iDeben los empleadores proveaer vestimenta
protectora a los trabajadores?

Si. Usted debe proveer y exigir ol uso de rapa prolectara,
cnmn overales, mono enmplein, gnra, guantes y calrado para
tndn empleadn expuesio a conceniracinnes de asbesto en el alre
yue excedan Ins Limites permisibles de expnsleidn al ashesto.
Usted debe suminisirar y exigir el usn de carcias, galas de
protecclin venteados u ntm equipn de proteceldn apmpiadn
cuandn exisia b posibilidad de Irritaclin en Ins ojos.

iDeben ios empleadores praveer instalaciones
de higiene?

51. Usied debe instalnr znnas de deseoniaminadidiny
estahlecor priciicas de higlene parn los empleadas que se
expnnen A niveles superinres a Ins Iimites permisibles de
expnsiciin. Ademis los empleadns no pueden fumar en las
#reas de trabajn cn las que pueda acurrir exposicidn al ashestn.

LRequieren las normas de OSHA que los
empleadores provean entrenamianto?

S1. En b ennstruccidn y Ins astillerns, usted debe proveer
cursos para capaciar a ins empleados expuesios g niveles
superinres a Jos bmites permisthles de exposichia al ashosin y
para Ins empleados que realicen trabajns en cada clastlicaclin de
trabajo dentificada. Los requisitos especificny de entrenamienin
dependen de Ia clase de trabajo particular yue se realiza. En la
industria general se debe proveer catrenamientn a tndos Ins

empleadas expussing a niveles superiores a Ins Umites permisibles
de expnsicita de eshesio, También debe pmveer entrenamiento
snbre ashestos a Ins empleadas que se encargan de Bmplezas que
cstin cublertas por la norma, Debe colocar erliuotas de
advertencias en tndns ks productns, contenednms y materiales de
onnstruccidn staladns hechns de ashesin slempre que sea pasible.

2Qué requisitas deben cumplir los empleadores
cuando se trata de exdmenes médicos?

En la cnnsiruccifin y los astilieros, usted debe brindar
eximepes médiens para lns trabajadores que, durante 30) dias o
mds por ailn, rcalizan tareas de Clases I, Il n Il 0 que sc expanen
a niveles superiores a Ins limites permisibles de expnsicdn de
aghesto. En ln ndustria general debe praveer exnimenes médicos
para las trabejadnres que se exponen a niveles superiores a Ins
limites permisibles de expnsicidn de ashestn,

¢Cudles son los requisitos de registros para las
exposiciones de asbesto?

Debe maniener registrs precisos sobre In sigulente:

s Thdas las mediciones realizadas para monhorear [ expsicion
de trabajadnres al asbestn, por 30 afins.

® Los Informes méddicns, Incluyendo las opinlones eserilas de los
médicas, duranie el tlempn que labar\ y 30 ailos adiclonales.

w Los regisiras de entrenamienio, por un ailn despuds de la
dlima fecha de cmplen.

2C6mo obtener més informacién sobrela
seguridad y la salud?

OSHA olrece varias pubBicacinnes, normas. ayuda téenica y
herramientas de cumplimientn para ayudarle. Aslmismn, ofrece
una ayuda exiensa mediante consultas en el lugar de irabaja,
programas voluntarins de proteccida, subvenclnnes, asoclaciones
estratégicas, planes esiatales, entrenamiento y edueacin, Las
Directrices di: administracidin del ma dr sepuridad y salud
de OSHA (Rugistro Federal 54:3904-3916. 26 de enem de
1989) presenten Infnrmacién detallada esencial para ¢l desarmolio
de un buen sisiema de administracién de seguridad y salud. Esta
informacitin ¥ nirns datns se encueniran disponfhles en el
Webdte de OSHA.

& Para nbiener un copla libre de ensin de s pubBraciones de
OSHA, envic una larjeta pastal con su direccidn a OSHA
Publicatlons Office, 200 Canstitution Avenue, N.W, N-3101,
Washington, DC 20210, n envie una sollciud por fax
marcandn nl (202) 693-2498, o Limenns al (202) G93-1888.

® Para pedir publicacinnes de OSHA en linea en www.nsha.gov,
dirfjase a Publicacinnes y siga las Instrucciones para reallzar su
pedidn,

& Para presentar una queja por teléfonn, ecomunlcar una
emergenda u aliener consejes. ayuda o prociucins de OSHA,
contacie a su nficioa de OSHA mds cerrana lisiada hajo “1).S.
Department of Labnr® ea su gu(s telefdnica a llame libre de
costa marcandn el (800) 321-OSHA (6742). E! nimem de
teleprinter (TTY) cs (877) 889-5627.

& Para preseniar una queja en linea u obnener maynr nformacidn
sobre Jos programas foderales y esiatnles de QSHA, visite el
Wehslie de OSHA.

Tiuin 29 del Cddigo de

Este texto forma parte de una serie de hojas Informativas que enfocan programas, politits o normas de OSHA ¥ oo Lmpone ningyin requisito de
cumplimiento puevo. Para abtener una lista complews de los resquisitas de cumplimiento de las narmas y de los reglamentus de OSHA, cunsulre el
us Federales. Esia infarmacion se hard dispontble a personas con discajacidad sensorial cuamdn se solicite. El
teléfanu de voz es (202) 603-1704. Viase mmhidn el Webslic de OSHA en www.osha gov.

@

Departamento de Trabajo de los EUA
Administracién de Seguridad y Salud Ocupacional
2002

&
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Esta hoja informativa contesta las-preguntas mas frecuentes acerca de los efectos del asbesto
sobre la salud. Para mas informacion, por favor llame al Centro de Informacion de ATSDR al |-
888-422-8737. Esta hoja informativa forma parte de una serie de resimenes acerca de sustancias
peligrosas y sus efectos sobre la salud. Es importante que usted entienda esta informacion ya
que esta sustancia puede ser perjudicial. Los efectos de la exposicion a cualquier sustancia
toxica dependen de la dosis, la duracion, 12 manera como usted estd expuesto. sus habitos y
caracteristicas personales y de la presencia de otras sustancias quimicas.

IMPORTANTE: La exposicion al asbesto ocurre generalmente al respirar aire contaminado en
lugares de trabajo que usan o manufacturan asbesto. También se encuentra asbesto en el aire de
viviendas que estén siendo derruidas o renovadas. La exposicion al asbesto puede producir
problemas serios en los pulmones y ademas causar cancer. Se ha encontrado asbesto en 83 de
los 1,585 sitios de la Lista de Prioridades Nacionales identificados por la Agencia de Proteccion
del Medio Ambiente de EE.UU. (EPA).

. Qué es el asbesto?

Asbesto es el nombre asignado a un grupo de seis materiales fibrosos diferentes (amosita,
crisolita, crocidolita y las formas fibrosas de tremolita, actinolita, y antofilita) que ocurren en
forma natural en el ambiente. Los minerales de asbesto tienen fibras largas y resistentes que se
pueden separar y son suficientemente flexibles como para ser entrelazadas y también resisten
altas temperaturas. Debido a estas caracteristicas, el asbesto se ha usado para una gran variedad
de productos manufacturados, principalmente en materiales de construccion (tejas para techado,
baldosas y azulejos, productos de papel y productos de cemento con asbesto), productos de
friccion (embrague de automdviles, frenos, componentes de la transmision), materias textiles
termoresistentes, envases, empaquetaduras, y revestimientos. Algunos productos de vermiculita
o de talco pueden contener asbesto.
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.Qué le sucede al asbesto cuando entra al medio ambiente?

Las fibras de asbesto pueden pasar al aire o al agua a causa de la degradacion de depositos
naturales o de productos de asbesto manufacturados. Las fibras de asbesto no se evaporan al aire
ni se disuelven en agua. Las fibras de diametro pequefio y las particulas pequeiias pueden
permanecer suspendidas en el aire por largo tiempo y asi ser transportadas largas distancias por
el viento y el agua antes de depositarse. Las fibras y particulas de mayor tamaiio tienden a
depositarse mas rapido.

Las fibras de asbesto no pueden movilizarse a través del suelo, Las fibras de asbesto

generalmente no son degradadas & otros compuestos y permaneceran virtualmente inalteradas
por [argo tiempo.

Regrese al comienzo de la pigina

.Coémo podria yo estar expuesto al asbesto?

Todos estamos expuestos a pequeilas cantidades de asbesto en el aire que respiramos. Estos
niveles varian entre 0.00001 y 0.0001 fibras por mililitro de aire; los niveles mas altos se
encuentran generalmente en ciudades y en areas industriales.

Gente que trabaja en industnas que fabrican o usan productos de asbesto o que trabajan en la
mineria de asbesto puede estar expuesta a altos niveles de asbesto. Gente que vive cerca de estas
industrias también puede estar expuesta a altos niveles de asbesto en el aire.

Las fibras de asbesto pueden liberarse al aire al perturbar materiales que contienen asbesto
durante el uso del producto, demoliciones, mantenimiento, reparacién y renovacion de edificios
o viviendas. En general, la exposicion puede ocurrir solamente cuando el material que contiene
asbesto es perturbado de manera tal que libera particulas o fibras al aire.

El agua potable puede contener asbesto de fuentes naturales o de cafierias de cemento que
contienen asbesto.

R | comien la pasin

{Como puede perjudicar mi salud el asbesto?

El asbesto afecta principalmente a los pulmones y a la membrana que envuelve a los pulmones,
la pleura. Respirar altos niveles de fibras de asbesto por largo tiempo puede producir lesiones
que parecen cicatrices en el pulmén y en la pleura. Esta enfermedad se llama asbestosis y ocurre
comunmente en trabajadores expuestos al asbesto, pero no en el piblico en general. La gente
con asbestosis tiene dificultad para respirar, a menudo tiene tos, y en casos graves sufre
dilatacion del corazon. La asbestosis es una enfermedad grave que eventualmente puede
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producir incapacidad y la muerte. l \,u

Respirar niveles de asbesto més bajos puede producir alteraciones en la pleura, llamadas placas.
Las placas pleurales pueden ocurrir en trabajadores y ocasionalmente en gente que vive en areas
con altos niveles ambientales de asbesto. Los efectos de las placas pleurales sobre la respiracién
generalmente no son serios, pero la exposicion a niveles mas altos puede producir un
engrosamiento de la pleura que puede restringir la respiracion.

Regrese al comie e la pagina

¢ Qué posibilidades hay de que el asbesto produzca cdncer?

El Departamento de Salud y Servicios Humanos (DHHS), la Organizacion Mundial de la Salud
{(WHQ) y la EPA han determinado que el asbesto es carcindgeno para seres humanos.

Se sabe que respirar asbesto puede aumentar el riesgo de cancer en seres humanos. Hay dos
tipos de cancer producidos por exposicion al asbesto: cancer del pulmdn y mesotelioma. El
mesotelioma es un cancer de la pleura o del tejido que envuelve la cavidad abdominal (el
peritoneo). El cancer producido por el asbesto no aparece inmediatamente, sino que se
manifiesta después de varios afios. Los estudios en trabajadores sugieren también que respirar
asbesto puede aumentar las posibilidades de contraer cancer en otras partes del cuerpo
(estdmago, intestino, esdfago, pancreas y los rifiones), aunque esto es mas incierto. La
identificacion y el tratamiento tempranos de todo céncer pueden aumentar la calidad de vida y la
sobrevivencia de la persona.

La combinacion de exposicion al asbesto y al humo de cigarrillo aumenta considerablemente las
posibilidades de contraer cancer del pulmén. Por lo tanto, si usted ha estado expuesto al asbesto,
deberia dejar de fumar. Esta puede ser la accion méas importante que usted puede tomar para
mejorar su salud y disminuir el riesgo de contraer céncer.

T | comien la pagina

{Como puede el asbesto afectar a los nifios?

No sabemos si 1a exposicion al asbesto producira defectos de nacimiento u otros efectos sobre el
desarrollo en seres humanos. En animales expuestos al asbesto no se han observado defectos de
nacimiento,

Es probable que los efectos sobre la salud de niflos expuestos a altos niveles de asbesto sean
similares a los observados en adultos.

Represe jenzo de la pioma

{C6mo pueden las familias reducir el riesgo de exposicion al
asbesto?
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En general, los materiales que contienen asbesto que no son perturbados o daiiados no l“l%
constituyen un riesgo para la salud y por lo tanto pueden dejarse sin tocar. Si usted sospecha que
puede estar expuesto al asbesto en su hogar, contacte a su departamento estatal o local de salud o

a las oficinas regionales de la EPA para averiguar como examinar su hogar y como encontrar

una compailia con experiencia para remover o contener las fibras.

Regr | comien lp pagina

.Hay algin examen médico que demuestre que he estado
expuesto al asbesto?

Los niveles bajos de asbesto pueden medirse en la orina, las heces, liquidos mucosos o en
lavados pulmonares de 1a poblacion general. Los niveles mayores que el promedio de fibras de
asbesto en tejidos pueden confirmar la exposicion, pero no pueden predecir si le afectara la
salud.

Para evaluar enfermedades relacionadas a la exposicion al asbesto se necesitan una historia
completa, examen fisico y pruebas de diagnostico. La radiografia del pecho es la mejor
hemamienta para detectar cambios en los pulmones que resultan de la exposicion al asbesto.
Pruebas de funcion pulmonar y sondeos computarizados en tres dimensiones del pulman
también ayudan en el diagnastico de enfermedades relacionadas al asbesto.

Resrese al comienzo de la piging

Qué recomendaciones ha hecho el gobierno federal para
proteger la salud pablica?

En 1989 la EPA prohibio todo nuevo uso del asbesto; los usos establecidos con anterioridad a
esta fecha todavia se permiten. La EPA establecio reglamentos que requieren la inspeccion de
escuelas para verificar si hay o no asbesto dafiado, y para eliminar o reducir la exposicion ya sea
removiendo el asbesto o cubriéndolo. La EPA reglamenta la liberacion de asbesto de fabricas y
durante demolicidn o renovacion de edificios para prevenir que el asbesto pase at ambiente.

La EPA ha propuesto una concentracion limite de 7 millones de fibras por litro de agua potable
para fibras largas (5 pm de longitud o mas). La Administracién de Salud y Seguridad
Ocupacional (OSHA) ha establecido limites de 100,000 fibras con longitudes de 5 um o més por
metro ciibico de aire en el lugar trabajo durante joradas de 8 horas diarias, 40 horas semanales.

R mi la pagin

Referencias

Agencia para Sustancias Toxicas y el Registro de Enfermedades. (A7SDR ). 2001. Resefia
Toxicologica del Asbesto (en inglés). Atlanta, GA: Departamento de Salud y Servicios
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Humanos de EE.UU., Servicio de Salud Publica. é*
Regrese al comienzo de la pagina l\")

.Dénde puedo obtener m4s informacién?

Agencia para Sustancias Tdxicas y el Registro de Enfermedades
Divisién de Toxicologia y Medicina Ambiental

1600 Clifton Road NE, MS F-32

Atlanta, GA 30333

Teléfono: +1 888 422 8737 (libre de cargos)

FAX: 770488 4178

hitp://www.atsdr.cde gov/esies index,html

La ATSDR puede informarle donde encontrar clinicas de salud ocupacional y ambiental. Sus
especialistas pueden reconocer, evaluar y tratar enfermedades causadas por la exposicion a
sustancias peligrosas. Usted también puede contactar su departamento comunal o estatal de
salud o de calidad ambiental si tiene més preguntas o inquietudes.

Porial Politica de privacidad Mentis Accesibilidad e-Govemment FQIA Contéictengs
@ :encis para Sustancias Toxicas y el Registro de
Enfermedades fx] FirstGov %] on Departamento de
1825 Century Blvd, Atlanta, GA 30345 Salud
Tel: CDC Contact Center: 800-CDC-INFO - 888-232- ervicios Hymanos

6348 (TTY)
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[] Asbesto.

Asbesto. .
El asbesto es un grupo de minerales metamorficos fibrosos. Estdn compuestos de silicatos de cadena doble.

&esto es el nombre asignado a un grupo de seis materiales fibrosos diferentes (amosita, crisolita, crocidolita y las
formas fibrosas de tremolita, actinolita, y antofilita) que ocurren en forma natural en el ambiente.

Los minerales de asbesto tienen fibras largas y resistentes que se pueden separar y son suficientemente flexibles com
para ser entrelazadas y también resisten altas temperaturas. Debido a estas caracteristicas, el asbesto se ha usado para
una gran variedad de productos manufacturados, principalmente en materiales de construccion (tejas para techado,
baldosas y azulejos, productos de papel y productos de cemento con asbesto), productos de friccion (embrague de
automoéviles, frenos, componentes de la transmision), materias textiles termoresistentes, envases, empaquetaduras y
revestimientos. Algunos productos de venniculitg o de talco pueden contener asbesto.

Tabla de contenidos

» | Contaminacjon por asbesto
» 2 Toxicidad
e 3 Enfermedades provocadas por el asbesto

o 3.1 Diagnéstic
e 4 Rgfg;gngig;

Contaminacion por asbesto [editar

E] Fibras de asbesto.
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Las fibras de asbesto pueden pasar al aire o al agua a causa de la degradacion de depositos naturales o de productos
de asbesto manufacturados.

No se evaporan al aire ni se disuelven en agua. Las fibras de didmetro pequeiio y las particulas pequeiias pueden
permanecer suspendidas en el aire por largo tiempo y ser transportadas largas distancias por el viento y el agua antes
de depositarse. Las fibras y particulas de mayor tamafio tienden a depositarse mis rapido.

Las fibras de asbesto no pueden movilizarse a través del suelo. Generalmente no son degradadas a otros compuestos y
permanecerén virtualmente inalteradas por largo tiempo.

Toxicidad [editar

Todos estamos expuestos a pequefias cantidades de asbesto en el aire que respiramos. Estos niveles varian entre
0.00001 y 0.0001 fibras por mililitro de aire; los niveles mas altos se encuentran generalmente en ciudades y en dreas
industriales.

Gente que trabaja en industrias que fabrican o usan productos de asbesto o que trabajan en la mineria de asbesto
puede estar expuesta a altos niveles de asbesto. Gente que vive cerca de estas industrias también puede estar expuesta
a altos niveles de asbesto en el aire,

fibras de asbesto pueden liberarse al aire al perturbar materiales que contienen asbesto durante el uso del
producto, demoliciones, mantenimiento, reparacion y renovacion de edificios o viviendas. En general, la exposicidn
puede ocurrir solamente cuando el material que contiene asbesto es perturbado de manera tal que libera particulas o
fibras al aire.

El agua potable puede contener asbesto de fuentes naturales o de cailerias de cemento que contienen asbesto.

Enfermedades provocadas por el asbesto editar

E] Fibras da asbesto afectando
tejido pulmonar

Fibras de asbesto O
efectando tejido pulmonar.

El asbesto afecta principalmente a los pulmones y a la membrana que envuelve a los pulmones, la pleura. Respirar
altos niveles de fibras de asbesto por largo tiempo puede producir lesiones que parecen cicatrices en el pulmény enla
pleura. Esta enfermedad se llama asbestosis y acurre cominmente en trabajadores expuestos al ashesto, pero no en el
publico en general. La gente con asbestosis tiene dificultad para respirar, a menudo tiene tos, y en casos graves sufre
dilatacion del corazon. La asbestosis s una enfermedad grave que eventualmente puede producir incapacidad y 1a
muerte,

Respirar niveles de asbesto més bajos puede producir alteraciones en la pleura, llamadas placas. Las placas pleurales
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pueden ocurrir en trabajadores y ocasionalmente en gente que vive en areas con altos niveles ambientales de asbestutd
Los efectos de las placas pleurales sobre la respiracion generalmente no son serios, pero la exposicion a niveles mas
altos puede producir un engrosamiento de la pleura que puede restringir la respiracion. \ "(6

El Departamento de Salud y Servicios Humanos (DHHS), la nizacién Mundial de 1a Salud (WHO) y la EPA han
determinado que el asbesto es carcindgeno para seres humanos.

Se sabe que respirar asbesto puede aumentar el riesgo de cincer en seres humanos. Hay dos tipos de cincer
producidos por exposicion al asbesto: gincer de pulmoén y mesotelioma. El mesotelioma es un céncer de la pleura o
del tejido que envuelve la cavidad abdominal (el peritoneo). El cancer producido por el asbesto no aparece
inmediatamente, sino que se manifiesta después de varios ailos. Los estudios en trabajadores sugieren también que
respirar asbesto puede aumentar las posibilidades de contraer céncer en otras partes del cuerpo (estémago, intestino,
esofago, pancreas y los riflones), aunque esto es mas incierto. La identificacion y el tratamiento tempranos de todo
cancer pueden aumentar la calidad de vida y la sobrevivencia de la persona.

La combinacion de exposicion al asbesto y al humo de cigarrillo aumenta considerablemente las posibilidades de
contraer cancer del pulmadn. Por lo tanto, si usted ha estado expuesto al asbesto, deberia dejar de tumar. Esta puede
ser la accion mas importante que usted puede tomar para mejorar su salud y disminuir el riesgo de contraer cancer.

Diagnéstico [editar

Los niveles bajos de asbesto pueden medirse en la prina, las heces, liquidos mucosos o en lavados pulmonares de 1a
lacion general. Los niveles mayores que el promedio de fibras de asbesto en tejidos pueden confirmar la
osicion, pero no pueden predecir si le afectara la salud.

Para evaluar enfermedades relacionadas a la exposicion al asbesto se necesitan una historia completa, examen fisico y
pruebas de diagnostico. La radiografia del pecho es la mejor herramienta para detectar cambios en los pulmones que
resultan de la exposicion al asbesto. Pruebas de funcién pulmonar y sondeos computarizados en tres dimensiones del
pulmon también ayudan en el diagnostico de enfermedades relacionadas al asbesto.

Referencias [editar
TSDR en Espaiiol - Resiimen ] iblica: A Departamento de Salud y Sevicios Humanos de
EE.UU. (dominio puablico)
o ATSDR en Espafol - ToxFAQs™: Asbesto Departamento de Salud y Sevicios Humanos de EE.UU. (dominio
publico)

o El amianto en el myndo en francés v en inglés
» hitp://www,amianto.net/ todo sobre amianto, yacimientos, variedades, propriedades, identificacidn, legislacién,
aplicaciones, riesgos

Wikimedia Commons alberga contenido multimedia sobre
asbestos

TRABAJADORES EN ESTADOS UNIDOS
La mayoria de trabajadores de asbestos en los Estados Unidos de America son de origen Hispano, algunos lo hacen

por el salario que ganan ($10-$35 por hora)otros porque la mayoria de Norteamericanos no lo quieren hacer (saben
del riesgo y las consecuencias), aunque a los Hispanos se les informa acerca de los riesgos, la mayoria lo hace porque
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no tienen otras opciones de trabajos,(la mayoria son indocumentados). Las reglas que se tiene por parte de la EPA
(Environmental protention Agency), agencia de proteccion ambiental, el el caso de la remocion de cualquier tipo de
asbestos se debe de hacer mediante metodos totalmente cuidadosos, los que en el 80% no se hace,esto es porque a T
veces las compailias de medio ambiente se basan el el dinero que van a obtener por un trabajo lo mas pronto realizado
(que va desde unos pocos miles $ hasta varios $millones)
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CHRYZOTILE ASBESTOX

This report contains the collective views of an international group of
experts and does not necessarily represent the decisions or the stated
pelicy of the United Nations Environment Pregramme, the International
Labour Organisation, or the World Health Organization.

First draft prepared by Dr G. Gibbs, Canada (Chapter 2), Mr B.J. Piggqg,
USA (Chapter 3), Professor W.J. Nicholson, USA (Chapter 4},

Dr A. Morgan, UK and Professor M. Lippmann, USA (Chapter 5),

Dr J.M.G. Davis, UK and Professor B.T. Mossman, USA (Chapter 6),
Professor J.C. McDonald, UK, Professor P.J. Landrigan, USA and
Professor W.J. Nicholson, USA (Chapter 7), Professor H. Schreler,
Canada (Chapter 8).

Published under the joint sponsorship of the United Nations
Environment Programme, the International Labour Organisation, and the
World Health Organization, and produced within the framework of the
Inter-Organization Programme for the Sound Management of Chemicals.

World Health Organization Geneva, 1998

The International Programme on Chemical Safety (IPCS),
established 1ln 1980, is a joint venture of the United Nations
Environment Programme (UNEP), the Internatiocnal Labour Organisation
(ILO), and the World Health Organization (WHO). The overall
objectives of the IPCS are to eatablish the sclentific basis for
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assessment of the risk to human health and the environment from
exposure to chemicals, through international peer review processes, as
a prerequisite for the promotion of chemical safety, and to pravide
technical assistance in strengthening national capacities for the
sound management of chemicals.

The Inter-Organization Programme for the Sound Management of
Chemicals (IOMC) was established in 1995 by UNEP, ILO, the Food and
Agriculture Organization of the United Nations, WHO, the United
Nations Industrjal Development Organization, the United Nations
Institute for Training and Research, and the Organisation for Economic
Co-operation and Development (Particlpating Organizations), following
recommendations made by the 1992 UN Conference on Environment and
Development to strengthen cocperation and jincrease coordination in the
field of chemical safety. The purpose of the IOMC is to promote
coordination of the policies and activities pursued by the
Participating Organizations, j}ointly or separately, to achlieve the
sound management of chemicals in relation to human health and the
environment.

WHO Library Cataloguing in Publication Data
Chrysotile Asbestos.
{(Environmental health criteria ; 203)

l1.Asbestos, Serpentine - adverse effects

2.Asbestos, Serpentine - toxlcity

3.Environmental exposure 4.0ccupational exposure
I.International Programme on Chemlcal Safety II.Series

ISBN 92 4 157203 35 (NLM Classification: WA 754)
ISSN 0250-863X

The World Health Organization welcomes requests for permission to
reproduce or translate its publications, in part or in full.
Applications and enquiries should be addressed to the Office of
Publications, World Health Organization, Geneva, Switzerland, which
will be glad to provide the latest information on any changes made to
the text, plans for new editions, and reprints and tranalations
already available.

{c) World Health Organization 1998

Publications of the World Health Organization enjoy copyright
protection in accordance with the provisions of Protocol 2 of the
Universal Copyright Convention. All rights reserved.

The designations employed and the presentation of the material in
this publication do not imply the expression of any opinion whatsoever
on the part of the Secretariat of the World Health Organization
concerning the legal status of any country, territory, city, or area
or of its authorities, or concerning the delimitation of its frontiers
or boundaries.

The mention of specific companies or of certain manufacturers®'
products does not imply that they are endersed or recommended by the
World Health Organization in preference to others of a similar nature
that are not mentioned. Errers and omissions excepted, the names of
proprietary products are distinguished by initial capital letters.
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ENVIRONMENTAL HEALTH CRITERIA FOR CHRYSOTILE ASBESTOS
PREAMBLE

ABBREVIATICNS

INTRODUCTION

1., SUMMARY

1.1. Identity, physical and chemical properties, sampling and

analysis

Sources of occupatlonal and environmental exposure

. Qccupational and environmental exposure levels
1.4, uptake, clearance, retention and.translocation

. Effects on humans

2

3

4

.5. Effects on animals and cellglp/’

&

7. Environmental fate and effects on biota

1.
1

2. IDENTITY, PHYSICAL AND CHEMICAL PROPERTIES, SAMPLIMG AND ANALYSIS

2.1. Identity
2.1.1. Chemical composition

2.1.2, Structure

2.1.3. Fibre forms in the ore

2.1.4. Fibre properties

2.1.5., UICC samples

2.1.6. Rasociated minerals in chrysotile ore
2.2. Physical and chemical properties

2.2.1. Physical properties

2.2.2, Chemical properties
2.3. Sampling and analytical methods

2.3.1. Workplace sampling

2.3.2, sampling in the general environment

2.3.3. Analytical methods

2.3.3.1 Fibre identification

2.3.3.2 Measurement of airborne fibre

concentrations
2.3.3.3 Lung tissue analysis
2.3.3.4 Gravimetric analysis
2.4. conversion factors

2.4.1. Conversion from airborne particle to
fibre concentrations

2.4.2. Conversion from total mass to fibre
number concentrations

3. SOURCES OF OCCUPATIONAL AND ENVIRONMENTAL EXPOSURE

3.1. Natural occurrence

3.2. Anthropogqanic gources
3.2.1. Production
3.2.2. Manufacture of products
3.2.3. Use of producta

4. CCCUPATIONAL AND ENVIRCNMENTAL EXPOSURE LEVELS

4.1. Occupatlonal exposure
4.1.1. Mining and milling
4.1.2. Textile production

4.1.3. Asbestos—-cement

4.1.4. Friction preductse

4.1.5. Exposure of bullding maintenance personnel
4.l.6. Various industries
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4.2. Non-occupational exposure
4.2.1. Ambient air

.2.2. Indoer air

5. UPTAKE, CLEARANCE, RETENTION AND TRANSLOCATION

5.1. Inhalation

5.1.1. General principles

5.1.2. Fibre deposition

5.1.3. Fibre clearance and retention
5.1.3.1 Fibre clearance and
5.1.3.2 Fibre clearance and
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5.1,5. Mechanisms of fibre clearance

5.2. Ingestion

retention in humans
retention in

in humans
in animal models

6. EFFECTS ON LABORATORY MAMMALS AND IN VITRO TEST SYSTEMS

6.1l. Intreduction
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6.2.1. Summary of previous studies

6.2.2. Recent long-term inhalation studies

6.2.3. Intratracheal and intrabronchial injection studies
6.2.4. Intraperitoneal and intrapleural injection studies
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6.3.4. Cell death and cytotoxicity
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7. EFFECTS ON HUMANS

7.1. Occupational exposure

7.1.1. Fneumoconiosis and other non-malignant respiratory

effects
7.1.2. Lung cancer and mesothelicma

7.1.2.1 Critical occupational cohort studies -

chrysotile

7.1.2.2 Comparisons of lung cancer
exposure-response — critical studies
7.1.2.3 Other relevant studies

7.1.3. Other malignant diseases

7.1.3.1 Critical occupational cohort studies

involving chrysotile

7.1.3.2 Other relevant studies

1.2. Non-occupational exposure

8. ENVIRONMENTAL FATE AND EFFECTS ON BIOTA

8.1l. Environmental transport and distribution
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8.2. Effects on biota
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8.2.2. Tmpact on aguatic biota
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9. EVALUATION OF HEALTH RISKS OF EXPOSURE TO CHRYSOTILE ASBESTOS

9.1. Introduction

9.2. Exposure

9.2.1. Occupational exposure
9.2.1.1 Production

9.2.1.2 Use

9,2.2. General population exposure
9.3. Health effects

9.3.1. Occupational exposure
8.3.1.1 Fibrosis
9.3.1.2 Lung cancer
9.,3.1.3 Mesothelioma

9.3.2. General environment

9.4. Effects on the environment

10. CONCLUSIONS AND RECOMMENDATIONS FOR PROTECTION OF HUMAN HEALTH

1l. FURTHER RESEARCH

REFERENCES
RESUME

RESUMEN

NOTE TO READERS OF THE CRITERIA MONOGRAPHS

Every effort has been made to present information in the criteria
monographs as accurately as possible without unduly delaying their
publication. In the interest of all users of the Environmental Health
Criteria monographs, readers are requested to communicate any errors
that may have occurred to the Director of the International Programme
on Chemical Safety, World Health Organization, Geneva, Switzerland, in
order that they may be included in corrigenda.

* - *

A detailed data profile and a legal file can be obtained from the
International Register of Potentially Toxic Chemicals, Case postale
356, 1219 ChAtelaine, Geneva, Switzerland (telephone no. + 41 22 -
9799111, fax no. + 41 22 - 7973460, E-mall irptcBunep.ch).

- L *

This publication was made possible by grant number 5 UQl ES02617-
15 from the National Institute of Environmental Health Sciences,
National Institutes of Health, USA, and by financial support from the
European Commission.
Environmental Health Criteria
PREAMBLE

Objectives

In 1973 the WHO Environmental Health Criteria Programme was
initiated with the following ohjectives:
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(i) to assess information on the relationship between exposure to
environmental pollutants and human health, and to provide
guidelines for setting exposure limits;

(ii) to identify new or potential pollutants:

(iii} to identify gaps 1n knowledge concerning the health effects of
pollutants;

(iv) to promote the harmonization of toxicelogical and
epidemiclogical methods in order to have internationally
comparable results.

The first Environmental Health Criteria (EHC) mcnograph, on
mercury, was published in 1976 and since that time an ever-increasing
number of assessments of chemicals and of physical effects have been
produced. In addition, many EHC monographs have been devoted to
evaluating toxicological methodology, e.g., for genetic, neurotoxic,
teratogenic and nephrotoxic effects. Other publications have been
concerned with epldemiological guidelines, evaluation of short-term
tests for carcinogens, blomarkers, effects on the elderly and so
forth.

Since its inauguration the EHC Programme has widened its scope,
and the importance of environmental effects, in addition to health
effects, has been increasingly emphasized in the total evaluation of
chemicals.

The original impetus for the Programme came from Woerld Health
Assembly resolutions and the recommendations of the 1972 UN Conference
on the Human Environment. Subsequently the work became an integral
part of the International Programme on Chemical Safety (IPCS), a
cooperative programme of UNEP, ILO and WHO. In this manner, with the
strong support of the new partners, the importance of occupational
health and environmental effects was fully recognized. The EHC
monographs have become widely established, used and recognized
throughout the world.

The recommendations of the 1992 UN Conference on Environment and
Development and the subsequent establishment of the Intergovernmental
Forum on Chemical Safety with the priorities for action in the silx
programme areas of Chapter 1%, Agenda 21, all lend further weight to
the need for EHC assessments of the risks of chemicals.

Scope

The criteria monographs are intended to provide critical reviews
on the effect on human health and the environment of chemicals and of
combinations of chemicals and physical and biological agents. As
such, they include and review studies that are of direct relevance for
the evaluation. However, they do not describe every study carried
out. Worldwide data are used and are quoted from original studies,
not from abstracte or reviews. Both published and unpublished reports
are considered and it is incumbent on the authors to assess all the
articles cited in the references. Preference is always given to
published data. Unpublished data are only used when relevant
published data are absent or when they are pivotal tec the risk
assessment. A detailed policy statement is available that describes
the procedures used for unpublished proprietary data so that this
information can be used in the evaluation without compromising its
confidential nature [WHO (1990) Revised Guidelines for the Preparation
of Environmental Health Criteria Monographs. PCS/90.69, Geneva, World
Health Organization).
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In the evaluation of human health risks, sound human data, éa
whenever available, are preferred to animal data. Animal and
in vitro studies provide support and are used mainly to supply
evidence missing from human studies. It is mandatory that research on Ij;f;'

human subjects is conducted in full accord with ethical principles,
including the provisions of the Helsinki Declaration.

The EHC monographs are intended to assist national and
international authorities in making risk asseasments and subsequent
risk management decisions. They represent a thorough evaluation of
risks and are not, in any sense, recommendations for regulation or
standard setting. These latter are the exclusive purview of national
and regional governments.

Content
The layout of EHC monographs for chemicala is outlined below.

* Summary -- a review of the salient facts and the risk evaluation
of the chemical

Identity -- physical and chemical properties, analytical methods
Sources of exposure

Environmental transport, distribution and transformation
Environmental levels and human exposure

Kinetics and metaboliam in laboratory animals and humans

Effects on laboratory mammals and in vitro test systems

Effects on humans

Effects on other organisms in the laboratory and field
Evaluation of human health risks and effects on the environment
Conclusions and recommendations for protection of human health
and the environment

t 4 % % & & o 4

*

Further research
* Previous evaluations by international bodies, e.g., IARC, JECFA,
JMPR

Selection of chemicals

Since the inception of the EHC Programme, the IPCS has organized
meetings of scientists to establish lists of priority chemicals for
subsequent evaluation. Such meetings have been held in: Ispra, Italy,
1980; oxford, United Kingdom, 1984; Berlin, Germany, 1987; and North
Caroclina, USA, 1995. The selection of chemicals has been based on the
following criteria: the exlstence of scientific evidence that the
substance presents a hazard to human health and/or the environment:
the possible use, persistence, accumulation or degradation of the
substance shows that there may be significant human or environmental
exposure; the size and nature of populations at risk (both human and
other species) and risks for environment; international concern, 1l.e.
the substance is of major interest to several countries; adequate data
on the hazards are available.

If an EHC monograph 1s proposed for a chemical not on the
priority list, the IPCS Secretariat cansults with the Cooperating
Organizations and all the Participating Institutions before embarking
on the preparation of the monograph.

Procedures

The order of procedures that result in the publication of an EHC
monograph 1s shown in the flow chart. A designated staff member of
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IPCS, responsible for the sclentific quality of the document, serves gﬁ?‘n
as Responsible Officer (RO). The IPCS Editor is responsible for

layout and language. The first draft, prepared by consultants or,

more usually, staff from an IPCS Participating Institution, 1s baqu GE;
initially on data provided from the International Register of '5;
Potentially Toxic Chemicals, and reference data bases such as Medline

and Toxline.

The draft document, when received by the RO, may require an
initial review by a small panel of experts to determine its scientific
quality and objectivity. Once the RO finds the document acceptable as
a first draft, it is distributed, in its unedited form, to well over
150 EHC centact points throughout the world who are asked to comment
on its completeness and accuracy and, where necessary, provide
additional material. The contact points, usually designated by
governments, may be Participating Institutions, IPCS Focal Points, or
individual scientists known for their particular expertise. Generally
some four months are allowed before the comments are considered by the
RO and author(s). A second draft incorporating comments recelved and
approved by the Director, IPCS, is then distributed to Task Group
members, who carry out the peer review, at least six weeks before
their meeting.

The Task Group members serve as individual scientists, not as
representatives of any organization, government or industry. Their
function is to evaluate the accuracy, significance and relevance of
the information in the document and to assess the health and
environmental risks from expasure to the chemical. A summary and
recommendations for further research and improved safety aspects are
also required. The composition of the Task Group is dictated by the
range of expertise required for the subject cf the meeting and by the
need for a balanced geographical distribution.

The three cooperating organizations of the IPCS recognize the
important role played by nongovernmehtal organizations.
Repreasentatives from relevant national and international associations
may be invited to join the Task Group as observers. While observers
may provide a valuable contributlion to the process, they can only
speak at the invitation of the Chairperson. Observers do not
participate in the final evaluation of the chemical; this is the sole
responsibility of the Task Group members. When the Task Group
considers it to be approprlate, it may meet in camera.

All individuals who as authors, consultants or advisers
participate in the preparstion of the EHC monograph must, in addition
to serving in their persconal capaclty as scientists, inform the RO if
at any time a conflict of interest, whether actual or potential, could
be perceived in their work. They are required to sign a conflict of
interest statement. Such a procedure ensures the transparency and
probity of the process.

When the Task Group has completed its review and the RO is
satisfied as to the scientific correctness and completeness of the
document, it then goes for language editing, reference checking, and
preparation of camera-ready copy. After approval by the bDirector,
IPCS, the monograph is submitted to the WHO Office of Publications for
printing. At this time a copy of the final draft is sent to the
Chairperson and Rapporteur of the Task Group to check for any errors.

It is accepted that the following criteria should initiate the
updating of an EHC monograph: new data are available that would
substantially change the evaluation; there is public concern for
health or environmental effects of the agent because of greater



exposure; an appreciable time period has elapsed since the last
evaluation.

All Participating Institutions are informed, through the EHC
progress report, of the authors and institutions proposed for the
drafting of the documents. A comprehensive file of all comments
received on drafts of each EHC monaograph is maintained and is
available on request. The Chairpersons of Task Groups are briefed
before each meeting on thelr role and responsibility in ensuring that
these rules are follawed.

E_] FIGURE
1

WHO TASK GROUP ON ENVIRONMENTAL HEALTH CRITERIA FOR CHRYSOTILE
ASBESTOS

Members

Professor J.M. Dement, Duke Occupational Health Services, Duke
University, Durham, NC, USA (Vice-Chairperson)®

Professor J.Q. Huang, Shanghal Medical University, Shanghai,
China

Professor M.S. Huuskonen, Institute of Occupatlonal Health,
Helsinki, Finlandb

Professor G. Kimizuka, Department of Pathobiology, School of
Nursing, Chiba University, Chiba, Japan

Professor A. Langer, Environmental Sciences Laboratories,
Brooklyn College of the City University of New York, Brooklyn,
New York, USA (Co-Rapporteur)

Ms M.E. Meek, Priority Substances Section, Environmental Health
Directorate, Health Protection Branch, Health Canada, Ottawa,
Ontario, Canada (Chairperson)®

Ms M. Meldrum, Health and Safety Executive, Toxlcology Unit,
Bootle, United Kingdom (Co-Rapporteur)

Dr H. Muhle, Fraunhofer Institute for Toxicology and Aercsol
Research, Hanover, Germany

Professor M. Neuberger, Institute of Environmental Hygiene,
University of Vienna, Vienna, Austria

Professor J. Peto, Section of Epidemiology, Institute of Cancer
Research, Royal Cancer Hospital, Sutton, Surrey, United Kingdom

Dr L. Stayner, Risk Analysis and Document Development Branch,
Education and Information Division, National Institute for
Occupational Safety and Health, Morgantown, West Virginia, USA

% PpProfessor J.M. Dement chaired the meeting sessions when
discussions on Chapters %, 10 and 11 were held. These sessions were
held in camera without the presence of observers. He also chaired
the final session when the whole document was adopted.
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b Not present at the last session
¢ Not present at the discussions on Chapter 10.

Dr V. Vu, Health and Environmental Review Division, US
Environmental Protection Agency, Washington, D.C., USA

Observers

Mr D. Bouige, Asbestos International Assoclation (AIAR), Paris,
France®

Dr G.W. Glbba, Committee on Fibres, International Commission on
Occupational Health, Spruce Grove, Alberta, CanadaP

Secretariat

Dr Paoloc Boffetta, Unit of Environmental Cancer Epidemiolegy,
International Agency for Research on Cancer, Lyon, France

Dr I. Fedotov, Occupational Safety and Health Branch, Internaticnal
Labour Office, Geneva, Switzerland

Mr Salem Milad, International Registry of Potentially Toxic
Chemicals, United Nations Environment Programme, Geneva,
Switzerland

Professor F. Valic, IPCS Sclentific Adviser, Andrilja etampar
School of Public Health, Zagreb University, Zagreb, Croatia
(Responsible Officer and Secretary of Meeting)

Resource persons

Professor J. Corbett McDonald, Department of Occupational and
Environmental Medicine, Natlonal Heart and Lung Institute,
London, United Kingdom®

Professor W.J. Nicholson, Department of Community Medicine,
Mount Sinai School of Medicine, New York, NY, USA

2 Present only during first two days of the meeting (i.e. before the
discuasions on Chapters 9, 10 and 11 were held)

b  Not present during the discussions on Chapters 9, 10 and 11, which
were held in camera

IPCS TASK GROUP ON ENVIRONMENTAL HEALTH CRITERIA FOR CHRYSOTILE
ASBESTOS

A Task Group on Environmental Health Criteria for Chrysotile
Asbestos met at WHO Headquarters, Geneva, Switzerland, from 1 to 6
July 1996. Dr M. Mercler, Director IPCS, opened the Meeting and
welcomed the participants on behalf of the heads of the three
cooperating organizations of the IPCS (UNEP/ILO/WHO). The Task Group
reviewed and revised the third draft of the monograph, made an
evaluation of the risks for human health and the environment from
exposure to chrysotile asbestos, and made recommendations for health
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protection and further research.

The first drafts were prepared by Dr G. Gibbs, Canada
(Chapter 2), Mr B.J. Pigg, USA (Chapter 3}, Professor ¥.J. Nicholson,
USA (Chapter 4), Dr A. Morgan, UK and Professor M. Lippmann, USA
{Chapter 5), Dr J.M.G. Davis, UK and Professor B.T. Mossman, USA
{Chapter 6), Professor J.C. McDonald, UK, Professor P.J. Landrigan,
USA and Professor W.J. Nicholson, USA (Chapter 7), Professor H.
Schreier, Canada (Chapter 8}).

In the light of international comments, the second draft was
prepared under the coordination of Professor F. Valic, Croatla.
Chapter 8 was modified by a group of experts in risk assessment
(Professors J. Hughes, USA, J. Peto, UK, and J. Siemliatyckil, Canada).

Professor F. Valie was responsible for the overall scientific
content of the monograph and for the organization of the meeting, and
Dr P.G. Jenkins, IPCS Central Unlt, for the technical editing of the
monograph.

The efforts of all who helped in the preparation and finalization
of the moncgraph are gratefully acknowledged.

ABBREVIATIONS
ACM asbestos—containing material
ROS activated oxygen species
ATEM analytical transmission electron microscopy
BAL bronchoalveolar lavage
BP benzo f{a)pyrene
CI confidence interval
EDXA energy-dispersive X-ray analyser
£ fibre
FGF fibroblast growth factor
LDH lactate dehydrogenase
mpcf millions of particles per cubic foot
mpcm millions of particles per cubic metre
NHMI N-nitrosoheptamethyleneimine
OR odds ratio
P particle
PCOM phase contrast optical microscopy
PDGF platelet-derived growth factor
PMR proportional mortality ratio
RR relative risk
SAED selected area electron diffraction
SEM scanning electron microscopy
SMR standardlzed mortality ratio
TEM transmission electron mlcroscopy
TER 12-0-tetradecanoylphorbol-13-acetate
™A time-weighted average
uICcC Union Internationale Contre le Cancer (reference

asbestos samples)
INTRODUCTION

As early as 1986 the International Programme on Chemical Safety
(IPCS) published the Environmental Health Criteria (EHC 53) on the
health effects of natural mineral fibres with particular emphasis on
asbestos (IPCS, 1986). During the next 7 years, efforts were focused
on possible reduction of environmental asbestos exposure (IPCS, 1989;
WHO/OCH, 1989), including the evaluation of a number of possible
substitute fibres such as man-made mineral fibres (IPCS, 1988), and
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selected organic synthetic fibres (IPCS, 1993).

In 1992, four WHO Member States invited the Director-General of
WHO to request the IPCS to update that part of EHC 53 concerning the
health effects of chrysotile asbestos. The Director-General accepted
the request and instructed the IPCS to develop an EHC specifically for
chrysotile asbestos taking into consideraticon that {a) the
International Labour Organisation had recommended the discontinuation
of the use of crocidolite asbestos: (b) amosite asbestos was, for all
practical purposes, no longer exploited; and (c) there was still
wide-spread production and use of chrysotile asbestos in the world.

A number of reputable scientiasts (selected soclely on the basis of
thelr contributions to the open scientific literature) were approached
with the request to develop ilndividual scientific chapters for the
first draft. Chapters 5, 6 and 7 were drafted by two or three authors
independently. On the basis of these texts a coherent draft was
prepared by the IPCS.

The drafts of chapters 5, 6 and 7 were sent for preliminary
review to a limited nuwmber of recognized experts proposed by IPCS
participating institutions. The full draft of the document was
submitted to the standard IPCS worldwide evaluation procedure by
circulating it for comments tc more than 140 IPCS Contact Points.

Taking into account all the relevant comments, a second draft was
developed by the IPCS. Chapter 7, drafted independently by three
authors, was modified by a working group of experts and focuses on
lung cancer and mescthelioma risks in populations exposed almost
exclusively to chrysotile. The discussion in this chapter has been
restricted primarily to direct observation from epidemioclogical
studies.

The third draft was submitted for evaluation, medification and
finalization to a Task Group of experts appointed by WHO. None of the
primary authors was appointed to be a member of the Task Group.

i+ EUMMARY
1.1 Identicy, physical and chemlcal proparties, sampling and analysis

Chryscotile is a fibrous hydrated magnesium silicate mineral that
has been used in many commercial products. It is widely used in gleobal
commerce today. Its physical and chemical properties as a mineral are
observed to vary among the exploited geological deposits. The minerals
that accompany the fibre in ores are many, and among these may be some
varieties of fibrous amphibole. Tremolite 1s thought to be especially
important in thls respect; its form and concentration range greatly.

Analysis of chrysotile in the workplace currently entails the use
of light and electron microscopes. Various instruments and devices
have been previously used tec monitor environments for the presence and
concentration of both total dust and fibres. The membrane filter
technique and phase contrast optical microscopy are commonly used
today for workplace assay (expressed as fibres per ml air): and the
transmission electron microscopy 1s also employed. Environmental
Assays require the use of transmisaion electron microscopy. Tissue
burden studies have been employed to improve information regarding
exposures. Depending on the degree of attention to detail in these
studles, inferences regarding mechanisms and etioclogy have been drawn.

Gravimetric and thermal precipitator and midget impinger
techniques were previously used for workplace characterization, and
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these dust (not fibre) values are the only early exposure indices
available for gauging exposure-response relationships. There have been
many attempts to convert these values to fibres per volume of air, but
these conversions have had very limited success. Conversion factors
have been found to be industry-specific and even operation-specific;
universal conversion factors carry high variances.

1.2 Sources of occupational and environmental eXposure

Low concentrations of chrysotile are found throughout the crustal
environment {air, water, ice caps and soil). Both natural and human
activities contribute to fibre aerosolization and distribution.
Anthropogenic sources include dusts from occupational activities,
which cover ore recovery and processing, manufacturing, application,
usage and, ultimately disposal.

Production occurs in 25 countries, and there are seven major
producers. Annual world production of asbestos peaked at over 5
million tonnes in the mid-1970s but has since declined to a current
level of about 3 million tonnes. Manufacturing of chrysotile products
is undertaken in more than 100 countries, and Japan is the leading
consumer country. The current main actlvities resulting in potential
chrysotile exposure are: (a) mining and milling; (b) processing into
preducts (friction materials, cement pipes and sheets, gaskets and
seals, paper and textiles); {(c) construction, repalr and demolition;
(d} transportation and disposal. The asbestos-cement industry is by
far the largest user of chrysotile fibres, accounting for about 85% of
all use.

Fibres are released during processing, installation and disposal
of asbestos-containing products, as well as through normal wear of
products in some instances. Manipulation of friable products may be an
important source of chrysotile emission.

1.3 oOccupatienal and environmental exposure levels

Based on data mainly from North America, Europe and Japan, in
most production sectors workplace exposures in the early 1930s were
very high. Levels dropped considerably to the late 19708 and have
declined substantially to present day values. In the mining and
milling industry in Quebec, the average fibre concentrations in air
often exceeded 20 fibres/ml (f/ml) in the 1970s, while they are now
generally well below 1 f/ml. In the production of asbestos-cement in
Japan, typical mean concentrations were 2.5-9.5 £/ml in 1570s, while
mean concentrations of 0.05-0.45 f£/ml were reported in 19%2. In
asbestos textile manufacture in Japan, mean concentrations were
between 2.6 and 12.8 £/ml in the period between 1970 and 1975, and
0.1-0.2 £/ml in the period between 1984 and 1986. Trends have heen
similar in the production of friction materials: based on data
available from the same country, mean concentrations of 10-35 £/ml
were measured in the period between 1970 and 1975, while levels
0.2-5.5 £/ml were reported in the pericd between 1984 and 1986. In a
plant in the United Kingdom in which a large mortality study was
conducted, concentrations were generally above 20 f/ml in the period
before 1931 and generally below 1 f/ml during 1970-1979.

Few data on concentrations of fibres associated with the
installatiocn and use of chrysotile-containing products are available,
although this is easily the most llkely place for workers to bhe
exposed. In the maintenance of vehicles, peak concentrations of up to
16 £/ml were reported in the 19703, while practically all measured
levels after 1987 were less than 0.2 f/ml. Time-weighted average
exposures during passenger vehicle repair in the 1980s were generally
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less than 0.05 £/ml. However, with no controls, blowing off debris
from drums resulted in short-term high concentrations of dust.

There is potential for exposure of maintenance personnel to mixed
asbestos fibre types due to large quantities of friable asbestos in
place. In buildings with control plans, personal exposure of building
maintenance personnel in the USA, expressed as 8-h time-welighted
averages, was between 0.002 and 0.02 £/ml. These values are of the
same order of magnitude as typical exposures during telecommunication
switchwork (0.00% £/ml) and above-ceiling work (0.037 £/ml), although
higher concentrations were reported in utility space work (0.5 f£/ml).
Concentrations may be considerably higher where no control plans have
been introduced. In one case, short-term episodic concentratlons were
1.6 £/ml during sweeping and 15.5 £/ml during dusting of llbrary books
in a bullding with a very friable chrysotile-containing surface
formulation. Most other B-h time-weighted averages are about twe
orders of magnitude less.

Based on surveys conducted before 1986, fibre concentrations
(fibres > 5 ym in length) in outdoor air, measured in Austria,
Canada, Germany, South Africa and the USA, ranged between 0.0001 and
about 0.01 £/ml, levels in most samples being less than 0.001 f£f/ml.
Means or medians were between 0.00005 and 0.02 f/ml, based on more
recent determinations in Canada, Italy, Japan, the Slovak Republic,
Switzerland, United Kingdom and USA.

Fibre concentrations in public buildings, even those with friable
asbestos-containing materials, are within the range of those measured
in ambient air., Concentrations (fibres > 5 pm in length) in buildings
in Germany and Canada reported before 1986 were generally less than
0.002 £f/ml. In more recent surveys in Belgium, Canada, the Slovak
Republic, United Kingdom and USA, mean values were between 0.00005 and
0.0045 £/ml. Only 0.67% of chrysotile fibres were longer than 5 um.

l.4 Uptake, clearance, retention and translocation

The deposition of inhaled chrysotlle asbestos is dependent upon
the aerodynamic diameter, the length and the morphology of the fibre.
Most airborne chrysotile fibres are considered respirable because
their fibre diameters are less than 3 um, equal to an aerodynamic
diameter of about 10 pm. In laboratory rats, chrysotile fibrea are
deposited primarily at alveolar duct bifurcations.

In the nasopharyngeal and trachecbronchial regions, chrysotile
Eibres are cleared via mucocilliary clearance. At the alveolar duct
bifurcations the fibres are taken up by epithelial cells. Fibre length
is an important determinant of alveclar clearance of chrysotile
fibres. There is extensive evidence from animal studies that short
fibres (less than 5 pm long} are cleared more rapidly than long fibres
{longer than 5 um). The mechanisms of the relatively more rapid
clearance of chrysotile fibres compared to those of amphiboles are not
completely known. It has been hypothesized that short chrysotile
fibres are cleared through phagocytosis by alveclar macrophages, while
long chrysotile fibres are cleared mainly by breakage and/or
dissolution. To what extent chrysotile fibres are translocated to the
interstitium, pleural tissue and other extrathoracic tissues is not
fully understood.

Analyses of human lungs of workers exposed to chrysotile asbestos
indicate much greater retention of tremolite, an amphibole ashestos
commonhly associated with commercial chrysotile in small proportions,
than of chrysotile. The more rapid removal of chrysotile fibres from
the human lung is further supported by findings from animal studies
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showing that chrysotile is more rapidly cleared from the lung than are
amphiboles including crocidolite and amosite.

Available data from studies in humans and animals are
insufficient to evaluate the possible uptake, distribution and
excretion of chrysotile fibres from ingestion. Avallable evidence
indicates that, if penetration of chrysotile fibres across the gut
wall does occur, it ils extremely limited. One study indicated an

increased level of chrysotile fibres in the urine of workers
occupatiocnally exposed to chrysotile.

1.5 Effects on animals and cells

Various experimental samples of chrysotile fibres have been shown
in numerous long-term inhalation studies to cause fibrogenic and
carcinogenic effects in laboratory rats. These effects include
interstitial fibrosis and cancer of the lung and pleura. In most
cases, there appears tc be an association between fibrosis and tumours
in the rat lung. Fibrogenic and carcinogenic effects have also been
found in long-term animal studies (mainly in rats) using other modes
of adminlstration (e.g., intratracheal instlllation and intrapleural
or intraperitoneal injection).

Exposure/dose-response relationships for chrysotile-jinduced
pulmonary fibrosis, lung cancer and mesothelioma have not been
adequately lnvestigated in long-term animal inhalation studies.
Inhalation studies conducted to date, mainly using a single exposure
concentration, show fibrogenic and carcinogenic responses at alrborne
fibre concentrations ranging from 100 to a few thousand fibres/ml.
When data from various studies are combined, there appears to be a
relationship between alrborne fibre concentrations and lung cancer
incidence. This type of analysis, however, may not be scientifically
sound as different experimental conditlons were used in avallable
studies.

In non-inhalation experiments (intrapleural and intraperitoneal
injection studies), dose-response relationships for mesothelicma have
been demonstrated for chrysotile fibres. Data from these types of
studies, however, may not be suitable for the evaluations of human
risk from inhalation exposure to fibres.

Tremolite asbestos, a minor component mineral of commercial
chrysotile, has also been shown to be carcincgenic and fibrogenic in a
single inhalation experiment and an intraperitoneal injection study in
rats. Exposure/dose-response data are not available to allow direct
comparison of the cancer potency of tremolite and chrysotile.

The ability of fibres to induce fibrogenic and carcinogenic
effects appears tc be dependent on their individual characteristics,
including fibre dimension and durabillty (i.e. biopersistence in
target tissues), which are determined in part by the physico-chemical
properties. It has been well documented in experimental studies that
short fibres (shorter than 5 pym) are less biocloglecally active than
long fibres (longer than 5 um). It is still uncertain, however,
whether short fibres have any significant bilological activity.
Furthermore, it 1s not known how long a fibre needs to remain in the
lung in order to induce preneoplastic effects, since the appearance of
asbestos-related cancer generally occurs later in the animal's life.

The mechanisms by which chrysotile and other fibres cause
fibrogenic and carcinogenic effects are not completely understood.
Possible mechanisms of fibrogenic effects of fibres include chronic
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inflammation process mediated by production of growth factors (e.g.,
TNF-alpha) and reactive oxygen species. With regard to fibre-induced
carcinogenicity, several hypotheses have been proposed. These include:
DNA damage by reactive oxygen species lnduced by fibres; direct DNA
damage by physical interactions between flbres and target cells;
enhancement of cell proliferation by fibres; fibre-provoked chreonic
inflammatory reactlons leading to prolonged release of lysozymal
enzymes, reactive oxygen species, cytokines and growth factors; and
action by fibres as co-carcinogens or carriers of chemlical carcinogens
toc the target tissues. It 1s llkely, however, that all these
mechanisms contribute to the carcinogenicity of chrysotile fibres, as
such effects have been observed in various in vitro systems of human
and mammalian cells.

Overall, the available toxicological data provide clear evidence
that chrysotrile fibres can cause fibrogenic and carcinogenic hazard to
humans. The data, however, are not adequate for providing quantitative
estimates of the risk to humans. This is because there are inadequate
exposure-response data from inhalation studles, and there are
uncertainties concerning the sensitivities of the animal studies for
predicting human risk.

Chrysotile fibres have been tested in several oral
carcinogenicity studies. Carcinogenic effects have not been reported
in available studies.

1.6 Effects on humans

Commercial grades of chrysotile have beeh asaoclated with an
increased risk of pneumoconiosis, lung cancer and mesothelioma in
numerous epidemlelogical studies of exposed workers.

The non-malignant diseases assoclated with exposure to chrysotile
comprigse a somewhat complex mixture of clinical and pathological
syndromes not readily definable for epidemiological study. The prime
concern has been asbestosls, generally implying a disease associated
with diffuse interstitial pulmonary fibrosis accompanied by varying
degrees of pleural involvement.

Studies of workers exposed to chrysotile in different sectors
have broadly demonstrated exposure-response or exposure-sffect
relationships for chrysotlile-induced asbestosis, in so far as
increasing levels of exposure have produced increases in the incidence
and severity of disease. However, there are difficulties in defining
this relationship, due to factors such as uncertainties in diagnosis
and the possibility of disease progression on cessation of exposure.

Furthermore, some variaticn in risk estimates are evident among
the available studies. The reasons for the varliations are not entirely
clear, but may relate to uncertainties in exposure estimates, airborne
fibre size distributions in the various industry sectors and
statistical models. Asbestotic changes are common following prolonged
exposures of 5 to 20 £/ml.

The overall relative risks for lung cancer are generally not
elevated in the studies of workers in asbestos-cement production and
in some of the cohorts of asbestos-cement production workers. The
exposure-response relationship between chrysotile and lung cancer risk
appears to be 10-30 times higher in studies of textile workers than in
studies of workers in mining and milling industries. The relative
risks of lung cancer in the textile manufacturing sector in relation
to estimated cumulatlive exposure are, therefore, some 10~30 times
greater than those obaserved in chrysotile mining. The reasons for this
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variation in risk are not clear, so several hypotheses, including
variations in fibre size distribution, have been proposed.

Estimation of the risk of mesothelioma is complicated in
epidemiological studies by factors such as the rarity of the disease,
the lack of mortality ratea in the populaticns used as reference, and
problems in diagnesis and reporting. In many cases, therefore, risks
have not been calculated, and cruder Jindicators have been used, such
as absolute numbers of cases and deaths, and ratios of mesothelioma
over lung cancers or total deaths.

Based on data reviewed in this monograph, the largest number of
mesotheliomas has occurred in the chrysotile mining and milling
sector. All the cobserved 38 cases were pleural with the exception of
one of low diagnostic probability, which was pleuro-peritoneal. None
occurred in workers exposed for less than 2 years. There was a clear
dose-repsponse relationahip, with crude rates of mesotheliomas
(cases/ 1000 person-years) ranging from 0.15 for those with cumulative
exposure less than 3530 million particles per m' (mpcm)-years
(< 100 million particles per cubic foot (mpcf)-years) to 0.97 for
those with expasures of more than 10 590 mpcm-years (> 300
mpcf-years).

Proportions of deaths attributable to mescotheliomas in cohort
atudies in the various mining and production sectors range from 0 to
0.8%. Caution should be exercised in interpreting these proportions as
studies do not provide comparable data stratifying deaths by exposure
intensity, duration of expasure or time since first exposure.

There is evidence that fibrous tremolite causes mesothelioma in
humans. Since commercial chrysotile may contain fibrous tremolite, 1t
has been hypothesized that the latter may contribute to the induction
of mesotheliomas in some populations exposed primarily to chrysotile.
The extent to which the observed excesses of mesothellioma might be
attributed to the fibrous tremolite content has not been resolved.

The epidemiological evidence that chrysotile exposure is
associated with an increased risk for cancer sites other than the lung
or pleura is inconclusive. There is limited information on this issue
for chrysotile per se, although there is some inconsistent evidence
for an association between asbestos exposure (all forms) and
laryngeal, kidney and gastrointestinal tract cancers. A significant
excess of stomach cancer has been aobserved in a study of Quebec
chrysotile miners and millers, but possible confounding by diet,
infections or other risk factors has not been addressed.

It should be recognized that although the epidemiological studies
of chrysotile-exposed workers have been primarily limited to the
mining and milling, and manufacturing sector, there 1s evidence, based
on the historical pattern of disease assoclated with exposure to mixed
fibre types in western countries, that risks are likely to be greater
among workers in construction and possibly other user industries.

1.7 Environmental fate and effects on biota

Serpentine outcroppings occur world-wide. Mineral components,
including chrysotile, are eroded through crustal processes and are
transported to become a component of the water cycle, sediment
population and soil profile. Chrysotile presence and concentrations
have been measured in water, air and other units of the crust.

Chrysotile and its associated serpentine minerals chemically
degrade at the surface. This produces profound changes in solil pH and
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’ World Health Elimination of
7 Organization asbestos-

related diseases

World Health Assembly Resolution 58.22 from 2005 on cancer prevention and control urged Member
States to pay special attention to cancers for which avoidable cxposure is a factor. particularly
cxposure to chemicals at the workplace and the cnvironment. Asbestos is one of the most importmnt
occupational carcinogens causing about half of the deaths from occupational cancer (1:2).
Furthermorc. the Thirteenth Scssion of the Joint ILO/WHO Committee on Occupational Heslth in
2003 recommended that special attention should be paid to the climination of asbestos-rclated diseases
(3).

The term "asbestos" designates a group of natmlly occurring fibrous scrpentine or amphibole
minerals with current or historical commercial uscfulness due to their extraordinary tensile strength,
poor heat conduction, and relative resistance to chemical attack. The principal varictics of ashestos are
chrysotilc. a scrpentine material, and erocidolite, amosite, anthophylite, tremolite and actinolite, which
arc amphibolcs (4).

Exposure 1o asbestos causcs a range of discascs. such as lung cancer, mcsothelioma, and asbestosis
(fibrosis of the lungs), as well as pleural plaques, thickening and cffusions (5:6). There is also cvidence
that it causcs laryngeal and possibly some other cancers (7).

Exposures to asbestos and Its impact on public health are substantial

Exposurc to asbestos occurs through inhalation of fibres primarily from contaminated air in the
working cnvironment, as well as from ambient air in the vicinity of point sources. or indoor air in
housing and buildings containing friable asbestos materials. The highest levels of exposurc occur
during repackaging of asbestos containcrs, mixing with other raw materials and dry cutting of
asbestos-containing products with abrasive tools. Exposure can also occur during installation and use
of asbestos-containing products and maintcnance of vehicles. Friable chrysotile and/or amphibole-
containing matcrials arc still in place in many buildings and continue to give rise to exposurc 1o both
chrysotile and the amphiboles during maintcnance, alteration. removal and demolition (5).

Currently about 125 million people in the world are exposed to usbestos at the workplace (1).
According to global cstimates at least 90,000 people die each ycar from asbestos-related lung cancer,
mesothelioma and asbestosis resulting from occupational exposures (1:2:8). In addition, it is believed
that several thousands of dcaths can be attributed to other asbestos-related discases as well as to non-
occupational exposurcs to asbestos. The burden of asbestos-rclated diseases is still rising. cven in
countrics that have banned the usc of asbestos in the carly 1990s. Because of the long latency periods
attached to the discascs in question. stopping the usc of asbestos now will only result in a decrease in
the number of asbestos-related deaths after a number of decades.

All types of asbestos cause cancer In humans

Asbestos (actinolitc, amosite, anthophyllite, chrysotilc. crocidolite and tremolite) has been classiticd
by the Intcrnational Agency for Rescarch on Cancer as being carcinogenic to humans (9). Exposure to
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chrysotilc. amosite and anthophyllite asbestos and to mixtures containing crocidolite results in an
increased risk of lung cancer (9). Mcsotheliomas have bcen obscrved after occupational cxposure to
crocidolite, amosite, tremolite and chrysotilc, as well as among the gencral population living in the
ncighbourhood of asbestos factories and mines and in people living with asbestos workers ().

The incidence of asbestos-related diseascs is related to fibre type, fibre size, fibre dosc and to industrial
processing of the ashestos (6). No threshold has been identificd for the carcinogenic risk of chrysotile
(5). Cigarette smoking increases the risk of lung cancer from asbestos exposure (5:10).

Chrysotlile Is still widely used

Asbestos has been used in thousands of products for a vast number of applications, such as roofing
shingles. water supply lines, firc blankets, plastic fillers, and medical packing, as well as clutches and
brakc linings. gaskets and pads for automobiles. As a rcsult of increasing health concerns, the use of
asbestos has declined in many countrics. The use of crocidolite and products containing this fibre as
well as spraying of all forms of asbestos have been prohibited under the ILO Convention No. 162 from
1986 Conceming Safcty in the Use of’ Asbestos. However, chrysotile asbestos is still widely uscd. with
approximatcly 90% being employed in asbestos-cement building materials, the largest users of which
are developing countries (11). Other remaining uscs of chrysotile are friction materials (7%). textiles
and other applications (1 1).

To date. more than 40 countrics, including all member siates of the European Union. have banned the
usc of all forms of asbestos, including chrysotile. Other countrics bave introduced less stringent
restrictions. However, some countries have maintaincd or cven increased their production or use of
chrysotilc in recent years (12). World production of asbestos in the period 2000-2005 has been
relatively stable, at between 2,050,000 and 2,400,000 metric tonnes per annum (13:14).

WHO recommendations on prevention of asbestos-related diseases

Bearing in mind that there is no evidence for a threshold for the carcinogenic effect of asbestos and
that increased cancer risks have been observed in populations exposed o very low levels (5:9). the
most cfficient way to climinatc asbestos-related discascs is to stop using all types of asbestos.
Continued use of asbestos cement in the construction industry is a particular coneern, because the
workforce is large, it is difficult to control cxposure. and in-place materials have the potential 1o
detcriorate and pose a risk to those carrying out alterations, maintenance and demolition (5). In its
various applications, asbestos can be replaced by some fibre materials (15) and by other products
which pose less or no risk to health.

Materials containing asbestos should be encapsulated and, in gencral, it is not rccommended to carry
out work that is likely to disturb asbestos fibres. If necessary, such work should be carried out only
under strict preventive measures to avoid exposure to ashestos, such as encapsulation, wet processes.
local cxhaust ventilation with filtration, and regular cleaning. It also requires the use of personal
protective equipment - special respirators. safety goggles, protective gloves and clothing - and the
provision of special facilities for their decontamination (16).

WHO is committed to work with countries towards climination of asbestos-rclated diseases in the
following strategic directions:

- by recognizing that the most efficicnt way to climinate asbestos-related diseases is to stop the use
of all types of asbestos;
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- to provide information about solutions for replacing asbestos with safer substitutes and developing
cconomic and technological mechanisms to stimulate its replacement;

- to take mcasurcs to prevent exposurc to asbestos in place and during asbestos removal
(abatement);

- to improve early diagnosis, treatment. social and medical rehabilitation of ashestos-related diseases
and to establish registries of people with past and/or current exposures to asbestos.

WHO strongly rccommends planning for and implementation of thcse measurcs as part of a
comprehensive national approach for elimination of asbestos-related diseases. Such an approach
should also include: developing nationa! profilcs; awarencss raising; capacity building; an institutional
framework; and a national plan of action for climination of asbestos-related diseases.

WHO wilt collaborate with ILO on the implementation of the Resolution on Asbestos, adopted by the
Ninety-fifth Session of the Intcrnational Lebour Conference (17) and will work other
intcrzovernmental organizations and civil socicty towards elimination of asbestos-relatcd diseascs
worldwide.
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Fichas Internacionales de Seguridad Quimica ‘f

CRISOTILO ICSC: 0014

{] Nueva imagen institucional

CRISOTILO
Asbesto serpentina
Asbesto blanco
Mg,Si Hy0,/Mgy(Si, 0,0 OH)g
Masa molecular: 554
N° CAS 12001-29-5
N° RTECS Cl116478500
N°ICSC 0014 .
N° NU 2590 (asbesto blanco)

—_
TIPOS DE PRIMEROS AIJXILIOSI
FELIGROI " Euc:l:%slfus)gvs'roms PREVENCION LUCHA CONTRA

EXPOSICION INCENDIOS

Nn combustible. En caso de incendiu en el entomo;
estin pernitidas todos Lox agentes
e:\limun.:s.

EXPLOSION
-EVITAR LA DISPERSION DEL
PULVO! -EVITAR TODO
L(')NTA(;'I'C)I

arioy minulos (quitar lux lentes de
C mun.tu ] pucde huc:ne oon

quse un envase protector frente al polvo.
expcrlo Barrer In -msmncia dermamada e Clasificacion de Peligros NU: 9
introducirla en un recipiente precintable: i Girupo de Envasado NU: NI
fuera necesario, humedecer el polvo para
evitar su dispersion, Recoper
cuidodosmnente el residuo y trusladario a
confinuacién a un lugar segurv. (Proteceién
persomal adicional: troje de proteceion
completo incluvendo equipo suténomo de
respirncion).

VEASE AL DORSO INFORMACION IMPORTANTE
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CRISOTILO ICSC: 0014

ESTADO FISICO; ASPECTO VIAS DE EXPOSICION
Fibras blancax, grises. vendes o amarillas., La sustancia xc puede ahsurber por inhalucidn.

ICSC: 0014 Preparada ea el Cantexia do Coaparacidn entre el 11128 y la Comisidn de s Comunidades Ewrponan & CCE 1PCS. 1994

Fichas Internacionales de Seguridad Quimica

PELIGROS FISICOS RIESGO DE INHALACION
L evaporacion a 20°C es despreciable: sin embargo. se
pucde olcanzar rapidamente una ¢oncentrucion meciva
PELIGROS QUIMICOS de purtjculas en el aire.

EFECTOS DE EXPOSICION DE CORTA
LIMITES DE EXPOSICION DURACION

TLV (como TWAY: 2 fibrawiem?® (ACGIH 1997-1994).

EFECTOS DE EXPOSICION PROLONGADA O
REPETIDA

La sustancia puede afectar al pulmon. dundo lugar a
lihrosis pulmonar y mesotelioma. Esta sustuncia es
curcindgena para los seres humanos.
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Lu sustancia se descompone totalmente a Iz temperatura de 1000°C. El fumar aumentu los efectos perjudiciales de esta sustameiu, Exté
indicado examen médico periddico dependienda del grada de exposicion. NO llevar a casa la rupa de trabajo. Aplicar también lus
recomendaciones de exta ficha a otrax formas de ashestos,

Ficha de emergencia de yansporte (Transport Emergency Cand): TEC (R)-913
INFORMACION ADICIONAL

FISQ: 5-055 CRISOTILO

ICSC: 0014 CRISOTILO
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Ni lu CCE ni la [PCS ni sus representuntes son responsables del posible uso de esto informacion. Esta ficha
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conticne la opinidn colectiva del Comité Internacional de Expertos del IPCS v ¢s independiente de requisitos
legales. La verwion espafiola incluye ol etiquetado asignado por la clasificacion eurupea, actuatizado o la vigésima
adaptacion de la Directiva 67/54%/CEE traspuesta u la legislacién espafiola par ¢l Real Decretn 363/95 (BOE

5.6.95).
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AS-15

AS-15 AS-15 Armamento. Misil sovidtico disparadn desde el alre, capax de
Nevar una oflve muciear a tna distancia de 3050 Km.

AS.20 AS29 Armamento. Mlﬂfl“hlll!lllﬂﬁﬂlllllplllﬂﬂpln
mosor cohete de doble impuleo con combustible sd1idn, equipado con mn sis-
terna de guiz con mdlocomando; Deva una carga convencional de 30 Ky o
una velocidad de Mach 1.7, con alcance radxime de 2.9 3 6.4 Km.

AB.30 AS38 Armamento, Misll tictico francés. aire & e, impul-
sado per un motor de dos empss do combastible sdiido, equipado con
radiocomando o cou sistetaa TCA aitorndtico de gufs, que lava cargs
convencional de 240 kg a velocidad de Mach 1.5, con alcance miximo
de 10 bm: El AS. 3L Gene un sisterma avtomitico de guia con ilumina-
cidn liser.

ASA, A 8 A American Surgicql Association {Asociacidn Quirdrgics
Americana); American Society of Anesthesioiogistx (Sociedsd Amesitans
de AngstesiSlogos); Acourtical Society of America (Sociedad Acdstics de
América); American Siondards Anoclation (Asociscidn Americama
de Normas).

Asaphus Asphuas Paleonrologia. Qénaro de trilobites grandes y lisos, del
suborden Assphina, que alcanzaban koogitudes casi de 60 cm; ol Asaphms
sparecit por primera vez et ol Cimbrics Medio, pero ey camcteristico del
Ordovicico Inferior.

ssspocialna Farmacologia. CyH oCy, sustancia derivadn del

ciflamo cenadiense y otras plaring del giners Apacynwm; s¢ 1A COMD
esimolante candiaco seelmte & la digimlia. También, ACETOVANILLON,
acetovalniflina, APOCYNEL apocinina.

ssarone ssruna (Quimica orgdnica. C3H,0,, sélido crisaiive que
funde & 67°C; es insoluble en agua y soluble en alcohol; 1o producen Ias
plamins del pénern Azarvm. Se usa en formulaciones de sceites esenciales.

ASSB, A. 8. B. American Society of Barteriologisis (Sociedad Americans de
Bacteridloges).

apbestos sshesto Mineralogia. Témino general para indicar cualqoier
de diversos minerales de silicato que se puedan separar en fibras flexibles
largas, delgadas y resistentes al calor; s¢ uss purn diversos fines comer-
ciales. Se puede dividir ¢l asbestn en dos grupos estructurales generyles:
la anfibola y In serpentina, cada uno de Jos cuales contiene nna serie de
especied (ihrosas. Ciencia de materiaies. Quo se relacions con, 0 que coo-
ticne csos materiales. Derivados: asbestos bosrd, cartdn de asbesio,
ssbegtes felt, 1ela de ashexto, ashestos insmlation, aisloniento de esbes-
to, msbentos pipe, tubo de asbesto, sshestes plaster, manilla de asbestn,
asbestas roefing, techo de asbesin, asbestes shingles, Limina de asbes-
to, etcdeern.

asbestos camert asbeste camento Ingenleria de comsrniceidn. Mezla
de fitwas de wshexto, comento Portiand y agua; se usa para fabricar el iabie-
ro Namado “tablero do ashesio™ (ashestos shesting). o “tablero de ssbes-
o cements” (ashestes-cement board).

asbestps-cormunt cladding recakrimiesto de msbestv cemeniv
Ingenieria dr construceién. Formacifn de una pared, o enlocido de un
pared, empleando tahleros de avhesto y pieras de maro directamente
soporwdos por bastidores.

asbestosis wbestesls Medicing. Enfermedad de los pulmones, pocumo-
conioels, ariginade por 1a inhalacide de fikmas de asbesio; sos sfninmay aon
fibeogls interwricial del polmda y se asocia con mesoteficma pleural y car-

cinoma )

anbolite smbolita Mineralogia. Agregado mineral suave y negm que con-
tiene Sxidos hidratndos de manganeso: se claifica como un tipo de ocre
myuﬁwmwh!nlnhmnl Tambidn, 3LACK CONALT. cobal-

0 negro.

is-binxed reciin Intonmio Memlvrgia. Esiado de un mem] o aleacidn que
han sidio latonucios, pero no sometidos & rutamientos dirmicos & mesinicos.

A scais escaln de La Acistica. 1. Bscala diménica que comienya en Ia noti
muoaicsl patrén, “1a”, con frecoencia de 440 He. 2, Escals de medicida de
Tuido, que se represenia mediante L, con Ia cual se calibra la mayor pare
de los apamios medidores de 3omido, de modo que el nstramento tenga
UNA reSpUeTts gue 8o sproxime al cantaano de onorided de 40 fones parn
wn tono de 8000 He.

A-scarn examas A Optice. Técnica ultresdnica que so usa en evaluacitn no
destructiva, en 1a cunl s¢ emplea un traneductor extacionario juptn con m
ondhqiopndunnhirmuunmnmhmmanmm

A-acan barrido A Rodjologic. Presentacitn visual de ecos
muumﬁmwﬁmmhwﬂungwﬂm
tranacwmido durmnie &) regrese de un oco y ¢l olro tje comesponde a 1
imtensidad del eco. Electninica. Véasr A DSPLaY.

Ascaphidse Ascaphides Zoologia de verrebrdes. Pequelia familin de
ranas primitivas del ardey Anom que s encueniyan e Nueva Zelands y
el nomeste de Extados Unidos.
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ascarinsls secorissis Medicing. Infeccién por gusancs redondos. en eape-
clal Ascarls lumbricoides, en el intestino deigadn; provocs cdlicos y dis-
froa, por lo general en los alfice.

ascerid wschriide Zoologéa de inversebrados. Gusano nemitods de Ia fami-

Ascerididae Ascaridiiae Zoologic de brversebrodos. Familia de nemin-
dos de In superfiunilia Ascaridoides, con mna regifn lablal blen desmrro-
Iiada, separada de 1a regidn cervical; son parisitos en ol tracto intestinal de
mexilaros terresires, reptiles y safiidos.

Ascariding Ascaridine Zoologia de inversebrados. Suborden de los Rhabdi-
Mwmﬂahmmﬁmh son parfaitng de

mmbmﬁu-.mmuﬂnpmymm
ASCAROIDEA.

aacaridole esceridel Quisica orgdnica, CigH, 4O, perdxidn insstable de
uxpena, liquido, que explota 5 26 le calienta a 115°C; soluble en alcohol,
acetona y bencena; s ssa par inlcisr reacciones de polimerisacifin; sntea
s tasha en medicing.

Asoaris Asearis Zoologia de imvertebrados. Género de gusance nemiindns
com boca de tres Iabios, que parecen lonshrices de tierra; inchrye a la lom-
briz comntin sin anifics.

ASCHroidas Véase ASCANDOIEA.

ascarold nemsiode semidtodo ascirido Zoologia de invertebrados.
Greanos radondos ds ia soperfumilia Ascaridoides, pariisiios e o verse-
Inh.-:lmnluluuhm-n una expecle cameteristicn es Ascaris

mmmmmndum
de algunss cepas de Yenimia preudotnherculosis
m“dsdmmhﬁInhnnvﬂubmm
con frecuencia, directaments hacia mriba en ans wrayectoria cesi vertical,
a diferencia de una wwyectoria de pendiente mis gradual en s sublda.
ascender resgo ascendente Arter gnfficay. Parte de letra mimiscola que
se prolongs sobre &l olemento principal de i Jotre. Las letrs b d £ b k
y 1 tienen ascensores.
ascanding aorin asrta sscendente Anatomia, La parte proximal de Ia
sorts qus inicia en el venricolo izquiesdo y da lugar » Las anterins corons-
rlas derecha o izquienda mtes de paser ol arco de la agra.
branch rumel sscsndents, smemnso, subids Mecdnico, Pante

de la tmyecioria de un objetp xmes de sleanzar ol pumo més clevado, a 1o
largo de la cual la altura crece constetements: al pasar el tiempo.

C,(G) ¢l centro de un grapo G, e decir, el subgropo normal de G farme-
do por todos 103 elememns de G que conrmutan con eada elementn de G.
Sex CH{() |n bnagen imversa de CVG/C,(G)) bajo la proysecidn canfinica
G ~ G/C,(G). Se puede demosirer, ermonces, que Cf(G) s subgrupo noc-
mal de G que contisne & C({(. A contimuacién se sigue esie proceso en
forma inductiva: (G} es [n imagen inversa de CIG/C | (6)) bajo la pro-
yeccion cendnics G — G/C,.(G). La sucesion resultante de subgrupos
notmales de G, wmpw(e)ccllo'lcqﬁ)f. - oo ln serle cen-
tral sucendenie de (5  e5 ¢l elemento identidad de G, y < guiere decir “es
suhgrupo normal de”. Si C(G) = G pam clerta n, entonces se dice que G
e nilpotente (nilpotent).
sscending chain condition coadiciin de eadens sscendente Mate-
mdticay, Se dice que un médulo A satlsface Ia condicion de cadena wecen-
dente en submédulon. o que eseterim (Noetherian) si para cada cadena
= A3 DAy 3 A de submnddnlos de A. cxiste up endeyo, #, tal que 4; = A,
paraiodai 2 a.
ascending chromatography cromaiegrafia ascendente Quimica ana-
Iftica. Técnica de separacion en s cual Ia fase mévil de une mezcia sube
por |a fase emtacionaria debido u la accidn capilsr.

ascending chromatography ﬁ
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The Asbestos War

Guest Editor
LAURIE KAZAN-ALLEN

The Asbestos War

LAURIE KAZAN-ALLEN

Thut asbestos iy still being sold despite overwhelming
cvidence linking it to debilitating and fatal discases is
testament o the effectiveness of a campaign. spear-
headed by Canadian interests, to promote a product
ilready hinaned in many developed countries. Blessed
by government and commercial support, asbestos apol-
ogists huve implemented a long-term coordinated strat-
cgy targeling new consumery in Asia, the Far East and
Latin America. At industry-backerd “conferences”™ and
on government-funded junkets, they spin a web of
deceit. telling all whe will listen that "chrysotile (white
wshestng) can be used safely.” The Fact that Canada
exports over 95% of all the chrysotile it mines suggests
that while chrysotile is supposedly safe enough for for-
cigners. it is not safe enough for Canadians. Asbestos
victims in many countries have struggled vo gain public
recognition of the human cost of asbestos use. In
recent years, nongovernmental organizations working
with these groups have created a global anti<asbestos
virtual network; with the commiment and support of
thousands of “virtal members.,” this network chal-
lenges industry’s propaganda and exposes the forces
that support its cynical attempt (o offload this danger-
ous substance on developing countries. Key wonis
asbestos; industry; victima' rights; globalization: devel
oping countries.
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occupational and public health has been well
documented, the precise moment when the
pursuit of profit became imbued with a military fervor
has not been pinpointed. That a state of war has been
declared. however. is clearly shown by an e-mail circu-
lated by the Asbestos Institute (AT). Monuwreal. dared

gl lthough the asbestos industry’s disregrd for

Address correspondence and reprint requests wo: Laurie
Kazan-Allen, P.O. Box 9, Stanmore HA7 4GR, England: e-mail:
<lauricthlkaz demon.co.uks.

February 8. 2002: the subject heading is: “WAR report.™
Following the collapse in Western demand for asbestos,
producers have mounted a global campaign to protect
remaining markers and develop new ones. Access 1o
generows funding from their supporters has enubled
prochrysotile lobbyists to bomburd government offi-
cials and journalists in the developing world with offers
of "technical assistance” and free trips to Canade a well-
viled propaganda machine reassures civil servanis and
consumers that asbestos can be used “safely under con-
trolled conditions.” despite a vast amount of scientific
und medical evidence which proves otherwise.

The public debate on asbestos has been skilfully
manipulated by industry "experts” who appear on the
scene af if by magic in times of trouble. In March 1999,
just aa UK and European Union policmakers were
revising proposed asbestos directives, a trade mission
arrived in London offering “vetted” journalists® the
opportunity for an “open and frank briefing™ on
chrysotile. Aceording 10 Literature obtained at that
time, this event waa held under the auspices oF “The
Asbestos International Associntion for Environmental
and Occupationul Health Protection.™ Judging by the
lnck of media coverage, the visit of Vangula Fartabhi of
Hyderabad Industries (India). Edward Chindori-
Chininga, Zimbabwe's Deputy Minister of Mines, Envi-

" ronment and Tourism, Andre Brochu, o trade unionist

from Quebec. und Bob Pigyr, President of the Asbestos
Information Association, was not u success. After one
hundred years, the battle for Europe had been st

The objective of this series of articles in the JJOEH is
o provide a public forum in which asbestos victims and
their representatives can detail the repercussions of
ashestos misise in their countries, revead the important
work of victim support groups, report on current sci-
entific rescarch, und discuss the work of ban-asbestos
campaigners. The papers in this journal address a ques-
tion posed by indusiry 30 years ago: “Where would we
be without asbestos?”
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A GLOBAL INDUSTRY

From the beginning of the 20th eentury until the our-
break of World War 1. world production of asbestos
rose by 2000%. Output continued v grow steadily,
peuking in 1975 ut 5 million tons, Despitec a slight
downturn, annual production remained at over 4 mil-
lion tons nmil 1991, In 2001, 2 million ons of
chrysotile were mined.® With so much at stake. isbestos
companics worked ogether 10 protect their “mugic
minerl,” disparaging safer alternatives and auempting
to silence critior. Anti-ashestos campsigners were can-
demned as being alarmist. misinformed. irresponsible,
and commercially motivated. Tt was claimed that an
“ulmost worldwide anti-usbestos paychosis™ had been
“stirred up” and sustained by multinational prodncers
of non-usbestos alternaives:

How many vicims has the ant-ashestos hysterin
chimed? How many asbestos-free brakes have
cansed farl accidents? How many huildings hawvi:
collapsed after 2 fire because the ashestox was
remaoverd, or because of a refuaal to wse: il? How many
penple hive been suricken with ofien Eual elisense
due 1o 1 Iack of safe drinking water, becius: *henew
olent” individunls demanded the installation of
asbestox-frize: pipes, which were o expensive plans
for water systems were cut hack by half?... Chrysotile
ashestos can sive lives.?

In 1999, the Collegium Ramazzini, hardly “bun-
ashestos zealots,” issued a “Call for an International
Ban on Ashestos™

To eliminaie the burden of disense and death that is
cimged worldwide by exposure 10 ashestos, The Cal-
legium Ramazzini calls for an immedinte han on al)
mining and use of ashestos, To be: effiective, the han
must he: international in scope and must be enforced
in every country in the world.,, Multinationnl
asbestos corporations present a deplarable history of
internadonal exploitation.®

Philip Lundrigan. the Collegium's President. con-
demna the “double standards™ of industiries which man-
ufaciure hazardous products such as ashestos:

It is quite hypocritical af those industries 10 relocate
Lo 1l leasi-developed nations and then w claim that
workers there ean work safely with toxic materials
such as ashesios. Anyone who has welled in the
poor nations of South America, sub-Saharmn Africn
uand Sonthenst Asian will have seen workers aming
asbestos in the most uncontrolled conditions, for
example. cutting ashestos-concrele pipes with circular
saws or trowelling ashestos insubvtion on 10 walls in
the complete absence of any form ol respivitory pro-
wetion. The angument that workers can be: protected
ignins, asheston in nations that have no kel infra-
structure in occupational health is t cruel joke"

INDUSTRY MOBILIZES:
CANADA TRIES TO SET THE AGENDA

As the commercial exploitation of asbestos increased.
so did the knowledge of its lethal effects. Factory
inspectory, dactors, scientisis, and cpideminlogists
tried unsuccessfully to warn thase in charge. The fact
that these warnings went unheeded is due, in no small
part, to reassuring reports, position papers, and stie-
ments issued by asbestos industry representatives: when
the use of amosite and crocidolite became indefensi-
ble. these materinls were sacrificed in the name of
chrysotile. As the momentum to ban usbestos grew,
many governments tonk uniluteral action.?

By the 1880y, Camadian ashestos staketiolders woere

amongst those most committed to the long-term sur-

vival of chrysotile. In 1984, wbestos mine owners in
Qucbee ind representatives from the Canadian and
Quebec Governments set up the Asbestox Institute (Al)
to promote “the safe use of chrysotile ashesios in
Canada and throughout the world.” Between [U84 and
2001, the institue receiverd a total of $51 million from
three equal donom: the Federal Government, the
Quebee Government. and the asbestos industre? Draw-
ing on these funds. the Al conducted a globul cim-
paign targeted a1 national governments, irde unions,
decision makers, civil servants. journalists. scientists.
dactors. and consumers,

The Al is the pexus of ;1 web of organizations which
includes: the Asbestos Cement Product Producers
Association (ACPPPA), the Ashestos Information Associ-
ation/North America (AIA/NA). the Association of
Asbesias Cement Mroduct Producers (AACT). and the
Asbestox International Association (ALA).? Painstuking
research conducied during 2002, revealed links
beiween the Al and these groups:

® Denisy Hamel, iin Al Director, is the Director of the
ACPPA:

¢ the office address for the ACPPA. the AIA/NA. and
the AACPP is the sime postal mail box in Arlington.
Virginia: they share the sine phone and Fix mun-
bers in Montreal;

¢ Bob Pigg. the President of the AIA/NA, is also Pres-
ident of the AACPP and was Director General of the
AIA (onc of the four sponsors of the Asbestos Insti-
tute Web site).

The use of “independent”™ bodies to cormborte
industry’s propagnda is not new. In the Uniwd King-
dom, the Asbestosis Research Council (ARC) fulfilled 2
similar role more than 30 yeans ago. The crcfully crafied
impression of an autonomous science-bised organiztion
could not hive been further from the truth: the ARG
began and remained ecommerciully motivited:

the ARC wix ran by industrinlists and not by seien-
tists... Stranegy was set by the management commit-
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ter. which in wuirn responded to the wishes ol the
sponsaring direcuns ... these men did not see the
ARC s fundamentally a council for scientific
research. Ulimaely. it was an attempt to capure the
scientific agenda and influence public policy."

Al AND THE CANADIAN GOVERNMENT:
AN UNHOLY ALLIANCE

A briefing by federl officials reveals the intimate con-
nection between the Government and the Al:

By suppurting the Ashestos Institute, the Government,
of Canada continnes 100 pursie its goal of promoting
sife use of chrysotile, and of other minemls aned
metilk in other countriex. For example, during 19949-
2000, the Asbestos Institute led 16 misdons w 12
Larin American, Alrican and Asian countries to give
seminars ined workshops on the safe use of chrysotile
1 representitives from  governmends, industry,
unions, universities and the media, !

Al personnel ke part in the planning and running
of trade and diplomatic mixvions to pressurize foreign
governmentis:

plans [were made] for the federal government
through its embausices, to ongnize and participate in 16
pro-chrywtile asbestos conferences and lobbying mis
sions in Chile: and other foreign countries. Much of the:
feeleral participation involves lobbying forciym wade
officials 10 hack off pntc..ntml import bans, ind fp ¢t -

The underlined portion of the preceding statement
is, aceording to another government document, a gross
underexiggeration:

In covperntion with key stakeholders the Govern-
ment of Cinada is continuing to monitor and jnter-
vene in markets such as Brazil, Chile and Vietnam
where hans are heing considered... (When Argentina
banned ashesios] Canadian Embassy officials in
Buenos Aimes in conrdination with NR(an and the
Asbestos Institute. .. made presentations to the Angen-
tinean Ministry of Health, and to the Economy, Indus-
try and Mines Department )

According 1o Jourmalist Jim Young. Al Direcior
Denis Hamel “wravels all over the globe to promote
“sufe we’ and combat whan he clls the zealowry of
‘green cvangelisty’ calling for bans. He has logged
muore than 1{H} such ‘missions.” promoting the Insi-
tuwte’s voluntary agreement signed by buyers of Cina-
dizn asbestos, " The Institute has provided:

financial nid for the creation of a dozen national
industry associntjons in as many countries. Thes:

associntions disuribute henlth and safey information
10 their members, organize training seminars, coordi-
nate dust-monitoring activities with the Ashestos
International Association. coordinate government-
indnstry relations and monitor developmenis '

Leuving no stone unturned, the Al participates in a
federal program to bring foreign jmu nadists to Canada,
haping they will return home singing the praises of
chrysotile:

When Chilean journalist Raul Sohr phoned the Cana-
dinn embasyy in Santingo Lt yexr [1998). he gota lot
more than he bargained for. *] was only asking for
information on Canadian ashestos,” he said. But a
helpful embuxsy official said the Canadinn govern-
ment would tly him to Canarlay, all expenses paid. and
urg'lmzl- an information program... He was handed
*$1.500 in trwellers cheques® [upnn arrival] w help
coner the cost of hotels and meals [by a repres:ntative
of the Department of Foreign Affains]. The air ticket
worth §1,750, was paid for by the Department of For-
eign Affairs account at Rider Gaovernment Trned Ser-
vice on Metcall St in Ottawa...

There were five other Latin American journalists
from Chile, Calombia, the Dominican Republic, El
Salvador and Panama. as well as o representisive from
the Colombian Ashestox Producers’ Assacindon [on
the journalistic junket]... All the journalisis were
given litde packets of wavellers” cheques on arrival. 1@

Alter the visit of six Moroccan journalists w Canada
on May 17-23, 1998, a letter was sent from the Al 1o
Gilles Mahoney, in Quebec's Ministry of Nawural
Resources, asking him to pay his Ministry's contribu-
tion to this event, which was itemized as: $1.272.42 for
one plane ticket and $900 per diem.!? On May 30,
2002, the Chair of the Board of the Al signed a contri-
bution agreement with the Canadian Government for
the receipt of $500,000 over two years. The purpose of
the donation was to help the Al “promaote 1he safe use
of chrysotile at the national and internitional level.”
Appendix A of the agreement lists cligible activities:

advance missions in target countries:

technical missions in mrger conntries:

national seminary (lor 2 days);

specialist training programs (in Canada or abmad):
labor seminars:

missions from consuming countries;

monitoring missions;

communication activities (including “visits by jour-
nalists, scientisis and decisinn-makers from consum-
ing countries™). ™

THE LOSS OF EUROPE

Although unilateral buns had already been adopted by
nine Furopean countrics (Icekind 1983, Norway 1984,

VOL 9/NO 3, JUL/SEP 2003

Asbestos War « 175

g
16



Denmark 1986, Sweden 1986, Austria 1990, The
Netherlands 1991, Finland 1992, Italy 1992, and Ger-
many 1993). when Frunce announced hs decision 10
ban asbestos (July 1996). the Al went into meltdown:

The following actions are being taken in order 1o
minimizc the impact of the French decisiem in
Eurape und at the imernational level:

At the request of Jsrael, AJA will be convening a1 mant-
ing of the Gaverning Council in the very near future.
The European Advisory Council of AIA has devel-
oped and is now implementing a strategy aimed at
wvoiding the adoption of an ashestos ban at the Jevel
of the Ewropean Union. For your information, The:
Eurvpean Commission (DG 1) is convening & maeet-
ing on July 26th, w» gauge the reactions of other
member states 1o the: French decision.

The Ashestos Institutr: will be meeting with the o
ernments of Canada and Quebec this week...

From the urgency and detailed response of the Al
itis clear that the wider implications of the French ban
were clearly understond: France today. Europe tomor-
row. What made matters worse, [rom the Canadian
viewpoinl. was that France had been a close ally in the
chrysotile campaign. The year before the ban was
announced, France imported 29,978 metric tons of
Canadian chrysotile, % of Canada'’s annual exports;
France was Europe’s leading consumer, with Spain a
very weak runnerup.'? French politicians und civil ser-
vants. no doubt much encouraged by the indwstry-
backed Permanent Committee on Ashestos, had led
the resistance to EU resirictions on chrysotile. The sur-
prise adopiion of French Decree 96-1 138 (as a result of
inmense campaigning by French antizisbestos groups,
which is discussed liater), prohibiting the import and
use of chrysotile and all chrysotilecontiining prod-
ucts as of January 1, 1997, was thus viewed as o gross
beirayal by the Canudian Government and other
asbestos stakeholders.

On June 20. 1997, i Canadian request was submitied
to the World Trade Ornganization™s (WTO's) Commit-
wee on Technical Barriers to Trade that France rexcind
this “irrational and disproporionate” ban. Behind-the-
scenes attempts at resolution failed, and on May 28,
1994, the Government of Canada lndged an official
request with the WTQ for consultitions with the Euro-
pean Commission, the body with exclusive jurisdiction
in international trade matiers for Member States, "con-
cerning certain measures taken by France for the pro-
hibition of asbestox ind products containing asbestos.”
To muke a long siory short. Canada lost! The WTO Dis-
pute Secttlement Panel (September 18, 2000) and
Appellate Bady (March 12, 2001) both uccepied that:
chrysotile is an established carcinogen. there is no safe
threshold. and “controlled use” is not an effective alier
native o a national ban.

With French influence in the European Union (EU)
lost. Canuda’s remnining chrysotile markets in the EU
were doomed. EU vude and legal policies favor harmo-
nization: the French ban meam: there were nine EU
countries that had banned asbestos and six that had not.
The antizasbestos forces now had a majority voice in the
Europein debate which led, in 1989, 10 the adoption of
un EU ban. Europe was lost. bur the war cominuerd,

THE BATTLE FOR CHILE

Eunrly in 2001, the Republic of Chile guwe notice that
the import wnd use of asbestos would be banned by July
2001. On June 29. 2001, the Prime Minister of Canada.

Jean Chrétien, personally telephoned the Chilean Pres-

ident Ricardo Lagos in an attempt 1o persuade him to
abandon the prohibition on chryxotile. In an official
stutement, Chrétien admitted that he “spoke with Pres-
ident Lugas and forcefully made the Canadian case—
based on clear scientific evidence—thin chrysotile
asbestos can be used safely.” As the use of ashesios in
Chile was declared illegal by Presidential Declustion
on July 12, one must assume that President Lagos had
not been convinced by Chrélien's arguments. Even
after losing this skirmish, however. the Canadians did
not cease their interference in Chilean affairs, Lonis
Perron, a Senior Policy Advisar to the Cunudinn G-
ernment.® expliins why: \

in vur view Chil: is the stumbling block: if we examnot
persuade them o the merits of controlled use, 1 don™
think uther Latin American country [sic] will fallow,
We cannot really affect the situation if there is litle
support from the local industry.

For the documentation of what happened next. nne
must thank Gunadian researcher Ken Rubin, whose
applications under the Access to Information Act have
brought to light many revealing documents. An e-maiil
on March 20, 2002, from Margot Edwards. the Com-
mercial Officer w the Canadian Embassy in Chile. to
Elizabeth Rohr., in Quebec, says:*!

Canada (mninly Quebec), a5 o major exporter of
Ashestos to Chile, has undertaken (through NR(:n
und PMO Office) exiensive lobhying in Chile in order
to promote sife use ol Asbestos in lien of total ban,
Several Government of Canadie missions have taken
place followed by exiensive exchange of wchnicl
information., A seminar on the sfe use of ashestos
und its effects on human health is being ongnized
juinty by the Canadian and Chilean Governments. It
will 1ake place in June in Santiago.

The Ganadian title of the seminar, Asbestos: lts Poten-
tind Effects an Human Health and How to Ensure ity Safe Use,
wis unacceptable 1o the Chileins who changed it te:
The Use of Asbestos and its Effects an Human Henith.2® The
Chilean orgunizers also objected to the revised title of
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