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SALUD La Societat Catalana de Salut Ambiental, fundada el 12 de maig de
HUMANA 2022 emergei la necessitat imperant d'unificar i

In

SALUD ONE HEALTH
ANIMAL

MEDIO
AMBIENTE ;. .
biologia, quimica i enginyeria amblental es busca obtenir una
gg comprensidé més completa de les complexes interaccions entre
I'entorn i la salut humana.
La nostra societat, sense anim de lucre, té com a objectiu principal
La Medicina Ambiental és una ciéncia dlfondre els conceptes de la Medicina Ambiental entre totes les
transversal, segons el Parlament iTScipiit ioT s centrem en la
Europeu (2008), que sorgeix no com a otllant per la
especialitat, sind per enriquir les altres restlgl etic, social i
especialitats cientifiques. cientific d' aquesta branca transversal de la medicina.
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/ ACCIO DE L'HOME SOBRE LA NATURA- ONHEALTH.
SALUT AMBIENTAL
Technological Advances b e R TR i y
Extremely Low Frequency (ELF) to Radio Frequency (RF) =2 '.:‘._w‘; i ; P
B exposure , ,,,,, “:- T e ?_, M‘:‘_* :m ‘75 s }
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Desde 1965: LB
Creacion comp. quimicos mas 4 millones Desde 1980 CEM / tecnologias wireless: incremento
Testados so6lo 10% (COP-persistentes, universales, exponencialmente. OMNIPRESENTE.

lipofilico y bioacumulables). NANOPARTICULAS

 Desforestacion.

« Agotamiento de recursos.
« Contaminacion de suelos, agua dulce, mar y aire (CADENA ALIMENTARIA)

» Alteracion de los ecosistemas (especies en peligro de extincion)
« Cambio climatico

Estéa amenazada la salud del Planeta, ecosistemas y humana




Climate change

N.SA LA SALUT PLANETARIA Biosphere
sm integrity o
CO: Radiative
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€5) Determinants en salut humana L

Stroke  42%
Ischaemic heart disease | 35%

. Diarrhoeal diseases = 57%
MOdelo de Dahlg ran y Whltehead Lower respiratory infections = 35%
Cancers | 20%

COPD @ 35%

Road traffic accidents | 39%
Neonatal conditions @ 11%
Malaria = 42%

Drowning | 73%

Back and neck pain | 27%

Fire, heat, hot substances | 76%
Falls | 30%

Asthma | 44%

Unipolar depressive disorders | 11%

0% 1% 2% 3% 4% 5% 6% 7% 8%

Fraction of total global burden of disease in DAL

Environmental fraction Non-environmental fraction
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Edad, sexo y factores
fisicos y genéticos

2/3 de les malalties son degudes a
factors ambientals, no transmisibles

&
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EPIGENETICA >>>> GENETICA
Dahigren G, Whitehead M @ ackling inequalities in health: what can we leam from what has been tried? Working paper
prepared for the King's F pénational Seminar on Tackling Inequalities in Health, September 1993, Ditchley Park,

Oxfordshire. London, King's Fund, accessible in: Dahigren G, Whitehead M. (2007) European strategies for tackling social
inequities in heanh Levellmg up Pan 2. Copenhagen WHO Regaonal offnce for

clubemas® £™ Gatsurve
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7 50C \ N
SA Situacion actual en salud: exposoma

« EXPOSOMA 2005 Cristopher Wild : El total de exposiciones ambientales desde el momento de la
concepcion ala que esta expuesto un organismo, complementando el genoma- 2013 OMS/IARC
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Particulates (coarse, fine & UF)
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@ ESC European Heart journal: Acute Cardiovascular Care (2023) 00, 1-3 EDITORIAL
European Society https//doiorg/10.1093/ehjacc/zuad132

of Cardiclogy

Clearing the air, saving lives: understanding
air pollution’s impact on out-of-hospital
cardiac arrest

Omar Hahad © "?*, Andreas Daiber"?, and Thomas Miinzel & "%

" Departmentef Cardiclogy—Cardiology |, University Medieal Center of the johannes Gutenberg-University Mainz, LangenbeekstraBie 1, 55131 Mainz, Germany: and “German Center far
Cardiwascular Research (DZHK), partner site Rhine-Main, Manz, Germany

e pablish-cheadafpriat 9 Novermber 2023

This editorial refers to ‘Air Pollution and f-hospital
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TIPUS D’EXPOSOMES

El EXPOSOMA corresponde a la carga
toxica total o contaminantes a los que

estd expuesto cada organismo. Los Diéxido de azufre
contaminantes pueden ser : 4

Oxidos de nitrégeno, SR o
' diéxido de carbono ' Oidenanoresy.
® QuimIco: pueden actuar como x ¢
disruptores hormonales, o como PAHs: automoviles,
toxicos del sistema nervioso. industrial
Plaquicidas, biocidas. Retardantes
de llama, compuestos volatiles
organicos (formaldehido), productos
de limpieza, perfumes, metales
(mercurio. Aluminio, fluor...)
([

FISICO campos electromagnéticos,
radiacion ...

®  BIOLOGICO: virus. Hongos,
bacterias intracelulares, paraS|tos

®  PSIiQUICO: estrés

William J Rea. Sensibilidad Quimica. Principios y mecanismos.
ed Fundacién Alborada. 2016

Fernandez Sola J. Central sensitization syndrome: towards the
structuring of a multidisciplinary concept. Med Clin (Barc) 2018
Feb1l. pii:S0025-7753(17)309685-5. DOI:
10.1016/j.medcli.2017.12.006
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GRUPS DE TREBALL DE LA SOCSA

.0
3 "" " Filial de

Menorca

Exposoma Exposoma Cambio
climatico y
medioambiente

Exposoma i it
Grupos de Biolégico Quimico Fisico

Trabajo

Educacion Xposoma Bio-
comunitaria e habitabilidad

Odontologia
ambiental

Dra Silvia Martinez Marcos
Dra M. Jesus Clavera
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ELS INHALADORS

&

Els broncodilatadors obren els
bronquis i permeten respirar
millor a persones que pateixen
malalties respiratories com I'asma
o la malaltia pulmonar obstructiva
cronica.

Economia Circular
al sector Sanitari
Estudi Sectorial

www.socsa.cat

@ COPD Inhaler Guide

Royal Surrey County Hospital

NHS Foundation Trust

Ventolin MDI
2 puff prn/gds (£1.50)
(Salbutamol 100mceg)

&
i

Formoterol Easyhaler

1 puff bd (£11.88)
(Formoterol 12mcg)

Seebri Breezhaler

1 puff od (£27.50)
(Glycopyrronium 44mcg)

LABA/LAMA

Ultibro Breezhaler

Je

Fostair MDI / Nexthaler
1 puff od(£32.50) 2 puff bd (£29.32)
110/50meg) 6/100mcg)

Ventolin Accuhaler
1 puff prniqds (£3.00)

R

Atimos Modulite
1 puff bd (£18.03)

Eklira Genuair
1 puff bd (£28.60)

q‘

i

.
-
—

Duaklir Genuair
1 puff bd (£32.50)

Duoresp Spiromax 320/9
1 puff bd (£29.97)

(Salbutamol 200mcg) (Formoterol 12mcg) (Aclidinium 322mcg) Fumarar e 34 0/12mcg) 12/400mcg)
-~ = o 2 &
. = | .‘..=l A0 £
» 5 - § Spiolto i S icort
Salamoli Easi-Breathe Oxis Turbohaler Spiriva Respimat
2 puff prlads (£6.30) 1 puff bd (£24.80) 2 puff od (£23.00) Zputod (S92 50) 12 puft bd (£38,00)
(Salbutamol 100mcg) (Formoterol 12mcg) (Tiotropium 2.5meg) 2.5/2.5mcg) S 200/6 - 400/12mcg)

tggo
)

200 2 (== i
\ & 30
— i
¥ " s . ¥ Anoro Ellipta Relvar Ellipta 22/92 E
Incruse Ellipta

1 puff qds (£6.92) 2 puff od (£26.35) 1 puff od (£27.50) Ao (192, . 1 puff od (£22.00) i
(Terbutaline 0.5mg) (Olodaterol 2.5mcg) (Umeclidinium 55mcg) 55/2 chg) 22/92mcg) ‘3
i !
z
\Handm-lu %
£
u i

Serevent Evohaler Spirlva Handihaler Airflusal Forspiro

2 puff bd (£29.26) 1 puff od (£33.50) {Fl;ig:go l:: g:ﬁymm;
! ! Tiotr 1
(Salmeterol 25mcg) (Tiotropium 18mcg) SouSmog)
*Costings for 30 day
treatment from The
Surrey Prescribing
Advisory Database (PAD)
July 2016

i &
— &= > ;
complete list of inhalers 18 H
SEECER: Serevent Accuhaler Seretide Accuhaler 1

*Refer to BNF when 1 puff bd (£29.26) 1 puff bd (£40.92)
ibing, prescri 50meg) Aerochamber plus Volumatic Spacer (Salmeterol/Fluticasone ;
Brand name. (£4.79) (MDVAGuIt) (£3.80) (MDI/Adult) 50/500mcg) 3
o

INHHALADORS
PRESSURITZATS
pMDI, Pressurized
Metered Dose Inhaler

INHALADORS NO
PRESSURITZATS

- inhaladors de pdlvora seca
(Dry Powder inhaler, DPI)

- inhaladors de boira fina
(Soft Mist Inbhaler, SMI),

ClubEMAS@ e: 'sgg;;;u"va




POSICIONAMENT SOCSA SOBRE INHHALADORS IIII

El debat cientific actual posa de manifest que les accions humanes estan canviant el clima mundial, amb repercussio en la salut planetaria:
la contaminacio de l'aire, 'augment d’al-lergens, les pandemies.de-zoG1081, malalties relacionadés aimis-kaigua i amb els alimets. Cada @y,
els factors ambientals causen al voltant de 13 milions detmorts, que representen el 20% del total mundial_A nivell global, 9 de cada 10

persones respiren aire amb alts nivells de contaminants que superérireisimits.estahlerte narla-Brgariitzacido Mundial de la Salti<{QNS)...

|ll

La Conferencia de les Nacions Unides sobre el Canvi Climatic (COP28) ha conclos amb un acord que assenyala el “principi de la fi “ de I'era
dels combustibles fossils. El balang de |a ciencia indica que les emissions mundials de gasos d’etétte hivernacle han de reduir-se en un 43%
pel 2030, en gomparacié amb els nivells del 2019, per tal de limitar I'escalfament global a 1,52 C.

Per aixo calen mesures urgents per a reduir les emissions de dioxid de carboni (el gas d’efécté hivernacle dominant d’accio prolongada ) i
és responsabilitat de tots nosaltres com a societat i individus de contribuir a reduir les emissions de gasos d’efecte hivernacle i reduir
I'augment de les temperatures.

A Espanya, els inhaladors pressuritzats convencionals (pMDI, Pressurized Metered Dose Inhaler) representen al voltant del 50% deis
broreedilatadors totals utilitzats, aixo equival a 400.000 tonelades anuals de CO2. Aquesta xifra reflexa la magnitud de I'impnacte-aniioiental
associat amb I’Us generalitzat d’inhaladors convencionals en el tractament de malalties respiratories. Segons el NHS, un dispositiu de pMDI
produeix tants gasos efecte hivernacle com un viatge en cotxe de 300 km; en canvi un dispositiu no pressuritzat en produeix com un viatge
de 6 km.

La Societat Catalana de Salut Ambiental SOCSA reconeix la importancia d’abordar tant els aspectes medics de les malalties respiratories
com els seus impactes ambientals. A més , recolzem i promovem |'adopcio d’inhaladors que contribueixin a disminuir la petjada del carboni
i minimitzar els efectes negatius en la salut humana .

P @ S, Catalunya
! Club M
Q) Sreieniaiet” www.socsa.cat LWDEMBS ™ Rl 2080
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POSICIONAMENT SOCSA SOBRE INHHALADORS IIII

El sistema sanitari, inclosa la prescripcié farmaceutica, pot ser un important contribuent a la contaminacid ambiental. Tots els farmacs tenen un
impacte en el medi ambient: la petjada de carboni de la produccié, 'emmagatzematge, 'empaquetat, el transport i la gestié dels residus (Annex
1) . Tanmateix, els inhaladors tenen un factor addicional: alliberen propel-lents i additius auimics a I'atmosfera, contribuint a la contaminacié i al
canvi climatic.

Els inhaladors pressuritzats convencionals, gde utilitzen propel-lents quimics com ara els clorofluorocarbonis (CFC) i el hidrofluorocarbonis (HFC),
han estat tradicionalment associats amb uria_petjada de carboni significativa a causa de les emissions de gasos d’efecte hivernacle, molt potents
durart-lg=seva=produccio i Us, i contribueixen a I'esgatament de la capa d’0zé. Aquests propel-lents també poden tenir efectes adversos.direCtes
¢n la salut humana,inclosa la irritacid de les vies respiratories | I'agreujament.de condicions respiratories nreexistants=Tarimatelx, alguns estudis
han suggerit unagossible associacid entre |'exposicid als fluorocarbonis i una major risc de trastorns cardiovasculars, metabolics , ossis i
neurologics.

Errcontrast, els inhaladors no pressuritzats, com els inhaladors de poélvora seca ( Dry Powder inhaler, DPI) i els inhaladors de boira Titia={-Saft
Mist Inbhaler, SMI), tendeixen a tenir una petjada de carboni més baixa i no alliberen gasos d’efecte hivernacle durant el seu Us. Tanmateix, a
Favitar I’ds de propel-lents quimics, aquests inhaladors poden reduir I'impacte en la salut humana associat amb I'exposicio a fluorocarhenis=€s
recomana a sanitaris fer una vdioracidg-maiviceatitzada-en-cl-momaont.da.la.proserinsic=-diuna=terapiga-itiiaiada 1 optar per dispositius de pdlvora
seca o boira fina si les caracteristiques cliniques ho permeten. (Annex 2)

Per tant, la Societat Catalana de Salut Ambiental SOCSA treballa per aconseguir una aproximacio planetdria one health quesconsideri tan la salut
humana com la salut del medi ambient. Aixo inclou, la promocid d’inhaladors que minimitzin la seva patiada de carboniiredueixin els efectes
negatius en la salut humana, aixi com la implementacido de practiques i politiques que promoguin la prescripcio racional de medicaments, la
gestié adequada dels residus medics i la reduccié de la contaminacié farmaceutica en el medi ambient. Aquesta aproximacid cerca protegir la
salut de les generacions presents i futures, garantint un tractament efectiu i segur pels pacients amb afeccions respiratories i promovent

WSt sostenible i saludables en el sector EMAS@ ,ggga(;““va
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Carbon
Footprint Inhaled Corticosteroid (ICS) containing inhalers Non-ICS containing inhalers P
(kgCO2e per LAMA/ I I " ':
inhaler) ICS ICS/LABA ICS/LABA/LAMA SABA OR SAMA LABA LAMA LABA hn -

ANNEX 1: la petjada

de carboni dels
High Clenil Modulite o ) ) .
(1020 Kelhale . Airomir i diferents dispositius
kgCO2e) Qvar Autohaler Carstide Buohaler AirSal Soltel e .
Use only if Quar EasiBreathe i , salamol de terapia inhalada.
Combisal Trimbow pMDI Neovent
low carbon Soprobec s Airomir Autohaler ; Bevespi
AirFluSal pMDI Trixeo ¢ Vertine
footprint Sirdupla Salamol Easibreathe
alternative Aivesen Aloflute Atimos Modulite
I‘Iot c"nica"v 5 S Sereﬂo Atrovent
appropriate Flixotide Evohaler
Fostair Nexthaler
Beclometasone Easyhaler :;’ :J:‘s i: ::imh"a‘; Foradil
Low SN Tusrzohaler Formoterol Easyhaler Spiriva Handihaler
Budesonide Easyhaler Y Oxis Spiriva Respimat
(<1kg Pulmicort Turbohaler Trelegy Saibutenmol Easyhialer Braltus Zonda Spiaito
Seretide Accuhaler Salbulin Novolizer Ultibro
COZe) Biiieln Novolaer. Fusacomb Easyhaler Ventolin Accuhaler pnticer Jogha Duaklir {
Use whore Pog Spir:ymax Trimbow Nexthaler Bt Acopair NeumoHaler | /" Extracte del National
Flixotide Accuhaler raisy v Striverdi ) L.
possible leron St Incruse Health Service, clinical
Asmanex Twisthaler Ehiiol Abasher Serevent Accuhaler
networks from
THIS DOCUMENT WILL BE REVIEWED ON A 6 MONTHLY BASIS FOR CHANGES TO ALLOW FOR CHANGES IN AVAILABLE MEDICATIONS
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ANNEXE 2 : tria del dispositiu de la terapia inhalada .

- La guia GEMA especifica que podria ser preferible I'Us de dispositius de pdlvora seca o boira en nous pacients
> 6 anys o amb flux inspiratori > 301/min.

- La guia GEMA exposa que I'is d’'un SABA inhalat a demanda més de 2 cops al més per a tractar els simptomes
( sense comptar quan s’utilitzi de manera preventiva abans de |'exercici), o el fet d’haver patit reaguditzacions
en l'any anterior o un FEV1< 80%, indica un control de I'asma inadequat i requereix instaurar la terapia de
manteniment .

- La guia GOLD 2024 de la MPOC recomana en el maneig de les aguditzacions incrementar dosi i/o freqliéncies
de SAMA i/o SABA ; combinar SAMA amb SABA ( els tractaments Short habitualment van amb dispositius
pressuritzats nMDil. _Pasemang-censiderar s de broncodilatadors de llarga durada LAMA / LABA quan el
pacient s’estabilitzi / Els tractaments Long habitualment van @ik dispositius DPI). Es a dir, en I'estabilitat de la
MPOC i tractament cronics, millor dispositius de pdlvora seca DPI .

- Cal detectar I'abus de la terapia de rescat amb pMDI i valorar pujar el tractament de base de llarg efecte amb
dispositius no pressuritzats quan el pacient ho necessiti.

— @ S, Catalunya
O frsnsien  www.socsa.cat CLUEMAS ™ & 2030
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W,SA EXCIPIENTS INHALADORS PRESSURITZATS 4 ECHACHEN GEcy,

"‘ ECHA CHEMICALS DATABASE
| ‘ Norflurane
é EC number 212-377-0 o CAS number 811-97-2
| Identifier o Value § Source(s)
g PIUODK A IUPAC 1,1,1,2- Tetrafluoroeth CLP notificati
1,1,2 - Tetrafluoroethane notification
(W:01-2019 name
Nosoco%nsﬁrvorotelmpcet%mro hsuaena i Overview
0'C.No congelar, Cada inhalacen
(0 OSmI)(?on nemmm s IUPAC Norflurane CLP notification, REACH
| (esbutomol (quivalent il ‘ B |dentity name registration
""- de Saiou | '
0pin orerand
(mooee > ] ] ] .. erofl @ Dossiers v IUPAC 1,1,1,2 - tetrafluoroethane CLP notification
1 ener uera dg lavitaydel | name
toonce e os nios,
JUPAC HFC-134a (Norflurane) REACH registration
name
IUPAC 1,11, 2-tetrafluoroethane REACH registration
name
©) Economis circuer S IUPAC 1,1,1,2-Tetrafluoroethane REACH registration
AW al sector Sanitari WWW.socsa.cat
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FLUOROCARBONOS A L

F F Los fluorocarbonos son compuestos
quimicos que contienen enlaces
| I carbono-fluor. La relativamente baja
reactividad y alta polaridad del enlace
F_C— C_H carbono-fluor los dota de Enllag fluoro-carbono
| I caracteristicas Uinicas. Los Lﬂgf’:;;“'me per a la
fluorocarbonos tienden a romperse
F H muy lentamente en el medio ambiente
J POl , - ; Tetrafluoetano es un gas
https:/www.techno- contaminantes organicos perS|stentes/.|> ques'utliizaenla
science.net/glossaire- MUC !nc_lustrla de Iff’l _refrlgeracno
definition/1-1-1-2- . . ., i aires acondicionats.
etrafluoroethane bt comercialmente utiles también
contienen hidrogeno, cloro y bromo.

ia Ci M @ A, catalunya
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Feature

CANTHE WORLD LEAVE
‘FOREVER CHEMICALS' BEHIND?

A European agency is considering a proposal to ban PFASs,
the fluorinated chemicals used in jet engines, electric cars,
refrigeration systems, semiconductors and many consumer
products. By XiaoZhi Lim

24 | Nature | Vol 620 | 3 August 2023

his February, the European
Chemicals Agency (ECHA) in
Helsinki published a proposal
that could lead to the world’s
largest-ever clampdown onchem-
icals production. The plan, put
forward by environmental agen-

cies in five countries — Denmark,
Germany, the Netherfands, Norway and
Sweden — would heavily restrict the man-
ufacture of more than 12,000 substances,
collectively known as forever chemicals.

00.
. ’ q
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https://echa.europa.eu/es/regulations
/reach/understanding-reach

Febrer 2024 'agéncia de quimics europea
ECHA fa una proposta de restringir les
substancies perfluorades PFOAS

https://pubmed.ncbi.nlm.nih.gov/37
528170/
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PFASs are extraordinarily
useful. Their
fluorine-swaddled carbon
chains let grease

and water slide off textiles,
and they protect

industrial equipment from
corrosion and heat
damage. But their strong
carbon—fluorine

bonds cannot be broken
apart by natural processes.
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Thizm chemicls, par- and poly feoroalkyl
substymCes (FFASE), are all around us They
COGIL MO SLCK COOiMane, STariphon STeans,
wia herprool clothing and = aier resksang
el Thay ang alec used inmicochipe, jou

PFASS are axtraondimarily weefial Their
Nuorine-swaddied carbon cha ins let graass
and watar side odT bewt Bes, and they proteot
Indusrial equipmeni Trom corrosd onand R
damage. Bax thedr sirong carbon-Nuoring
boads-cnnot ba broken apart by natenl pro-
o S0 aftar FRASS soaps Trom Gciorices,
homas and vehkchs Ineo ths e ronmsant®,

mmm:mmmmmn nruu-
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They have been linkad to Cancers and damage
‘iaimmuna sysiems, and arc now Banned under
raifonal and Imiemaifonal laws. Mosd FELSs,
RowwEyar, Rave ot Vet UNdRrpone Lo oEy
asseasments or b inked to health harms.
Bui ofMicials at theagenclesthat submitied
i plan bo i ECHA, 3y thelr persistenca
mRans ey willines ey bulld s urel 2 ye
umkncewn s le chresholds ame crossed.

“Wip o ol there s am eraorepiabie risk
now,” 5ays Richand Lult, 2 poilcy advisera the
[autcts Mathonal Inssiiie for Pu bl Hesit and
the Errei rommen | n Eflthoven.

Thieres mo prosmact of aminsiant ban. Thse
ECHA s conmsiing on ik idoa balora it takas
aposhtion European kgislyions ars wmikelyio
havea plan to vite om bafore 2025, and ewn

moat thana decde imsome casis - o alow
mamiaciurers vodesekoD dl temat e maier-
507 SIS, Soveral Der Maner S mpions
are: alec olfered (Incheding lor Nuorimaied
drugs, suchas Prozsc, amd for mated als used
1o cilbraie sdeneiflcinet rememi=).

B ken 25 2 whole, the ldea 15 to shrimk
PR use loa minimum “Weareasing =odety
o makequite 3 SRl sayvs LUk “Wa an sking
o e rsn 3l o Tt, po haick totha i

and ierver altermathes soluthors.”

Crang: |5 already under way s
L of FRASS. The notoriety o aam-
plic= has pushosd moreihan 1 = and

For indusirial esors, o, the fidea ol 12
WithOUE PFASS Isamore Ing prospao. 50
Februaryspropoesal h.n-gn [Whd chace abow

witlch s of Nuorinated che
ool | eree: beind — amd which

Three forms of foreyer

A pcullaricy with Muorisgied compounds,
resgarchers say, 15 tha some kW, whereas
Diiars ane safe emowgh Moruse in medlcal

‘thi curment progasal offers grace pariods —of - =

producs. “Fleoring compounds ane really,
ey, Incred ity strange imLhis rogand " says
M ark WC Lindkan, 3 chemical enginear acchalls
Nalomal Insift e of Sandards and Tedmol-
gy In Boulder, Colorado. “Carain Nuorineg
compounds ane Incrodibly toxdc. And then

v s ks [Lhe 25 1343, which s

that are fluorine-free.”

Thie Febwruary propasal suggesis phasing
out allthe Muorosurfadanis & onoe bo avolkd
la” st nstions, sayslona Schulrs,
a stalfzclentit at the Cerman Emvironmant
Agomcy In Deszau-Ro Bl

Ut the proposal goes furth o than that.
The Mveagencles behind it have adopted the
Dwganization Tor Economic Co-oparation
and Gavolopman s delinhilon of FRASS: amy
rrrulmu-wﬂh acartonatomina nurnm:n

o im, thras). Restrictions unde
axparsive dofintiloncover the othor two knds
of forewer chamicals.

There are the Meoropolymers, the plasiic-Tka
Tovrm thar Mt commumErs croounter. Tha
maEl famous exampia i Teflon, of polyistrs-
Mecroathylens (FTFEL, long carbon chains
wiapgsd I Muorine atoms. A Teflon-hased
coaimg makes rying pans non-stlck; im
madical products, @ heips chaters to glide
through the body, =afeguards implants from
daterioration, and, coated on the inside off
Bottles and blisier packs, prewencs drugs
ffrom Interacting with thelr glass or foll con-
talners Sain-redstme e e o se a wariant of

h sl.ruu:um rnnrlmnuufm-mpm i

ofsmall, I'Igrl: I'l.mrnmtm mnh:nlﬂl:rni

pemarally axis 3x gass or Bogeids. 1343,
i asihma-inhaler propallant, is also a com-
mon refrigaram in refrigerators and mobile
alr-condioning sysiems, Tor ingance. Seang-
v gl pment that is prong 1o ove rmeating,
such a5 servars In a data comtra, can besub-
morged in Peorocarbon Nuids thae coolthe
apparatus without shorting ks crcults or

rumming the risk ol
Although Meoropolymers and Nuoro-
carbons EavenT been shows to harm oo
sumers directly, the problems come when
m‘-mnmdmnﬂﬂnhmﬂ-ﬂmuﬂ.llhn
=t 1 mm-:r:nndl.dngl:ud:

Fragments smail eoughto h&lngusln:l_ :
kmowm 1o happen with microplast] o (¥an

593, Z2-25: 2021 As Tor the Auonscarbons,

:  some ame powerful gresnhouse gass, and

oifsers broak up o a smalbmodecule FRAS
L 15 Farw 3oyl L ing Inwatar.
W ma acilom 15 iaken, & some polm the

ar-condicloning rjﬂ:mm:ﬂ.nrmrh:n
refrigarant, the inpd raulic Meids usually comr
@mn Nuomsurfacant addhifoes ihot provent
oormoaion, ihe palmed chasls profably has
2wt herprool Meoropolymer Coating, and
i =i are wsually covened ina sain- ressant
Muorinaied iexdile.

Heciric wehldes ars evem mone refianton
Ruoromaterals becress of teir Isum-lon
battarics. Thess batieries get thedr Righcnengy
dorslity, and thaercfore range, by oporaiing at
redaiecdy Blgh voltages, explaine Gao L,
a chemist 3t Lawrencs Barkeley Natlonal
Latorxory in beriziey, Callfornia Thematallic
Cio uln:hdrc:ﬂ'ndullu.ul:fipum
uslhnb-wrrdtogm'ufﬂma muierial

. mudl iF high woliage. in the
R, FTFE: Loday, batiorymakors s
acheaper o calied
Mucride (9 ning Fail tha Muorins

i g:hnm:u Eattery dec
clactive layer of Rthiem
N alecimndas, Improving

et encling IHfetimse by pre-
s (heng Fhang, a chemist

IJu haes devaloped a feorine-Tred Dimdar,
bt & works only fora |l ower- voliage hattery
such 25 o bopssd on Hehiem fron phosphaie

Malurs | voi 520 | 3 August zozg | B

e
._.

e ean"

t"l
.'..

And thenyou have things like [the gas]
R134a, which is benign enough that you’re
shooting it directly

into your lungs in asthma inhalers”

As for the fluorocarbons,

some are powerful greenhouse gases, and
others break up into a small-molecule PFAS
that is now accumulating in water.

The five agencies behind it have adopted the
Organisation for Economic Co-operation

and Development’s definition of PFASs: any
molecule with a carbon atom in a chain that’s
bonded to two fluorine atoms (or, if at the end
of the chain, three)
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Thasw batt eries 6o have advantages they Lt

oger anddont we oI miberas such s @

cﬂm“_

the Mght agatnst mumn
even though PXhum irom phosphate betteres

ystorage mndlready  Sessde

muam—mwm

might not be cost-effectve fof long range

“The whole Neid neods tolook Mtodatter

chamistries” says Liu “The reason wa switch
to battertes 110 protect the amvironment. X

Boasnt maks SrS0LO Vet SOmARMNE NAT'S :: i

dirtier thandefore.”
The hydrogen economry

The push for clean energy Imvolves fsceo-  *+
matarials on another front: buliding the

trydrogen sconoemy. Careral to this effort are

ysars that genersee gree hydroge
Mu..mu’m ° .
searicry. ol *

of glect rolyser that uses 3 Proton Sachange
MIMDIaNG sy em (FEM). Such sysems can
ramp up and down quickly, uniike 3n cider,
weil-established alectrolyser for splitting
w3tar. As the name suggests, FEMs Inmvolve
mambeanes that control the movemant of pro-

tom(hatls, posdtivdly charged Bydrogeaicas) - °

s Jamsary snnounced 3 USS200-mililcn
expansion In France to produce more of ks
Neorratad Nafon membrane. (Naffon bs cur-
forthevauatioction Al proces,
which spiits brime Into chioring amd sodlum
Irydiroacida, prodiacts that I tum are used In
kol at Ind )
But PFASS aremt mocessary for green
trydrogen: an emerging Aternative to FEMs
volves syRamstiee instead mows negahely

7

Chargs:
I AEeIMT oMt Wy baramis &7xton

anep
Immovations In Vancouver, Cnada. lonoms is
among Nrms creating noer fuornated mem-
brangs for such syRems’.
It could prowe hardar to replace Naflon
Inthe chior-alkadl process, however: thare,

26 | Nature | Vol 620 | 3 Agust 3033
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Fuorspoty mars
L3293 pelyree: pladtc (k) cPare o Cwbon
o el

watar. Should the tima come wihen 3 dean <p
Is required, the only option will be reverse

A l

Cade <P Massritated Soly mars

il
Other than ammonta, the Nuorine froe
FIZRTant 0pUONS 370 BYCrocIrhons, which
arg fymmabie, of Grdon diaxides, which sl
fersaMaency y
whan cocling ts eaded most, McLInden ys.
European refrigerators already use hydre-
carbons, but these substances pose
100 great 2 Mire risk In Large
systams, for @@ample. Alf Cconditionsr s for
smal residances have Decoems 13t enough

P s d 1t bt s chan Y
mhml‘lm“
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foe try mmw
2 senlor adviser Lo the
ww-mmmm
p-uam-q_u:-ryuymw
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I e of farmmadie

MCLInden suggasts that 3 common wnse
ppeoach 1510 Crack Sown on leaks.
ants operatein 3 cdosed loop - In thae I thay
leak, the device doest work. Soif manufac
turers could aure no kaks, any refrigarant
wold be fine, he argues.

Heavy Induscries
The simplest dut most pervasive uses of

PIASs Y - froes angines to cham-
1l reactors — are 3t tha INtertaces dat ween
parts. Flucropolymer greasas kbricate moving
andfuce O-rings, gaskats

and seafs Joln parts toget her. (ERomerns ar
mu-npnmmuum
arethe orfy fiex-
&mwnnﬂww

vy Ngh tamper Xures nd, In some
pplctions, iy okt radlation,
£2500, 3matentals ang@Inder 3t James Walksr, 3

R134a. But these

are greenhouse gases — and so there is an

ongoing switch to hydrofluoroolefins (HFOs)s.

These contain a double bond between two
arbon

atoms, a link that’s susceptible to attack by

atmospheric compounds, which helps these

molecules to break apart in weeks.

Problem solved? Not exactly. Environmental

scientists and officials are now advocating

the phasing out of HFOs because those

molecules

break up in the atmosphere to form a

PFAS called trifluoroacetic acid or TFA.
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Flucmomaerials’ reslsamceio heat aloms
5ets them apart from other soft materials:
FTFE, for Instance, cam withstamd a con-
stant temperaise of 2607 for 10 years
wiill 2 losing only 1% of ks mass, s3ys Barhara
Henry, a materials sclentist at W L Gore, a
muaterals-sclance company hasad n Mewart,
Lelaware. This all ows seals o last e lifeime
ol thodr equipment, S Instance inan-ol-well
haad and
worker axposune io ocospationgl Fazards. &
als0 allows machimery such s ol enginesto
P e 3t higher iemper aiurs, and therefone
‘more efclently “Because Suorinated poly-
'mers exist, every plece ol sgaipmen thats
Tollowed 3 capitalist process, trying bo get
Fater, quicker, mone effickent, has adoptad
Nuorinied maberal,” says Eacon.

PTFE also protects workers Im h
Indusirics. & it Inieral yer of FTFE In
muliflayared ieclles allows garmn-:- to
remaim light l1|‘l hm-h =15 -

mzm £ hai hasall the properifes of FTFE would
be-aimios Impossihie™ Lo And, Eson sIys B
substities oowld emerge for applications
‘Wi Jusd OO T TWD IOperties of FTFEane
neded, although thiswoukd complicie sup-
Py caine. Exson expects that the outoome:
might be dozans of specialized products,
whranow 1 hndiul olfiscropolymasmox

potoneEl k Blumingied, thoes FRASS gan-
arata strong 3ckds that £t Jway 3t poions
of the material, leaving a carclully patiarmed
. I asscond sap, theexposed paris of the
walerare sichod away — amd in 'dry ciching’,
amixiurg of gases s used, wssally contaiming
ST AL Db (Flucropolymar s e aisn
wsdIn 2 varlery of microchl pooatings.)

It s not easy to Mnd atemaiives to the
stromg ackds of the otching gases. Flaoring
atomsimpart the nocessary addty, and Auo-
Pocarbon gases e prizod for thelr praciionin

rathom,
Carpiing, s promoting ressarch Ik ways Lo
Himii PFAS emlssions and io fied altermatlves
In themicrochip industry.

In one case, companlies have managed to
ditch asmall use of Suorosurfaciants = wel
ebdhing’ — processss ket Imolve chemicals
Im zolution. Hare, Nuorcssrfactants holpod
the sodutions to spread ower the surfaces to
Esatchad, says Christopier Christuk, presk
domt ol dectromicchamic s supplier Transano
I anvers, Masochusaizs, Tramsons lsnow
sing, ﬂuurhu—fm:-urhd‘._} that were
Hﬂ.‘i‘l-ld 3 nI.Irhlrﬂ]’-:\r

“A responsible company
shouldbe looking to
minimize che use of

Eosicchiemicals, which=es up the partarship
Eeiwion Transgeneand LML and funded the
Tescarch projed, Christuk says

The magkc of luorine: myeh of face?

ey nesd 1o Braak away rombeEedngin

themseds ol ging
in auekcals io semiicond uoiors

Compueer chips

Flusrochemical producers ane alsobuoyed

mantal scharels atthe Swiss Fedoral inshuto
of Techmology i Furich {ETHE), FFASsarea
ook io inmcvailon,” he srps, poiniing to the

by e workd's e for semiconded or doml-
nance. Last September, Chemoursannounced
an expansion 3t 1= North Carolina facllky to
‘sapport domesticsemiconducior production.
And this year, Asafl Glass Comparry, achem-
Icais and glass manufaciures in Tokyo, also
‘i strong Samand From tho samioondec-
dorindusny when ltanscunced a ¥a5-bilion
Whﬂimmln Mucrnchemnicals

PFﬁSsam e Immany ways Lo make com-
putar chips. none rudal sep, manuacunss
‘a3 sllcon wafier's surface with a “‘photo-
resist material comtalning PRASS: whan e

foams from FFOS for decades, b mult
matlona|technoiogy company 3Mmanaged o
o Mucine-roe Mrefighting foam in 2002,
et ooy after FFOS bocama 3 Righ-profile
pollutant. Mary othar industries nowneed to
ws-hrhw*mmﬁl loasol

Eases
sy what would I:kilhﬂ' place. This june,
& reached a §0-billlon =aitlement 1o pay Lo

lizan M From W WalT
Inparts oftha Uniisd States, scheugh i fes
otfer unnescived lawsuks.

For the moment, most of ibe funding
gramted to PFAS toplcs relaies to clean-
Ing up polluiton, and meither of the huge
prveEmment -funded European Unlon or LS
PIOErAMMEs bo boost Claan emergy or the
Mmanefartund-ol semicondscior chips spec-
Iy theneod uo ind aiomarvesio FRSE. e
should channel more of the Resding o the
reszarch tha will find new solutions,” sIys
Jonatan ketmark, an adviser at ChomSac, 3
noa-profitorgantestl on bassd
Swosdan, that adwooyies For safer dhamicals.

Eason amd Wan are irying io find ways
t0 mamufacture Auoropodymers whhout
using touic Nuorcsurfaciants. IFkhat can be
achievad, Eason argues, i should be Mne o
continue msing Auoropohymers whene thay
cannol be zebariietod, provided that recy-
cling at the end of thalr ie | sk reasived. Bul
Easomrecognizesthe problem of persistence
witi Mucropatymers. “Tha ECHA propasal
has made overyone realbze they have to do
something diferant,” he srys. mmy view, a
responsible company should be keckingio
minimize e wse of Mecrisaied materials”
Tln-:\l'l'l\:hhmmnpumdlhﬂnnnjunt

facturers should have done i ifrom thesiart
In=ead of raciing to regulaifon, ke sys.

The BECHA 15 colleciing lecdback om the
propasal watllihe end of Seplember. Afor
that, It will revise the plam amd carry out a
techno-economic ihe
oosts amd bemdies for

The agency i the only one In tha word
contemplating sudh comprehonsie: FFAS
restrictbons. Bul eraceing a bam woukd soed
3 signal to the rest of tha world about the
mhltrmdmi?;hmm
i prnpoaail will spurinmovacive research for
applications that dom't have obviousaliema:
wes bo Buormated chemicals. And for those
it do, Wang hopes the proposal an d marksd.
changesthat foflowoouid act 25 2 “Fghthousa”,
B puis I showing indsirios aroesd the
workd howindiuch foneer chemicais for good.
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A responsible company
should be looking to
minimize the use of
fluorinated materials.
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PFAS, PFOS

DISRUPTORS
ENDOCRINS

https://www.aesan
.gob.es/AECOSA
N/docs/document
os/noticias/2019/D
isruptores_endocri
nos.pdf
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223 Perfluoroalkyl substances (PFASs)

PFASs are primarily used in food contact materials for their water and oil repellent characteristics. That
they can migrate into food [137] and increase blood PFAS levels is known and has been underlined in the
Madrid statement on PFASs [138]. Intake of fast food was associated with increased levels of different
PFASs, including perfluorononanoic acid (PFNA), whereas increased use of canned food was positively
associated with perfluorohexane sulphonic acid (PFHxS) [139]. Different PFASs have been reported in
pizza boxes and in pre-prepared bag mption of fast food has been associated

austive characterization of their effects, in addition to the very different metabolism of PFOA between
humans and rodents. In spite of this, effects of several PFASs have been identified. These include effects
of PFASs on thyroid hormone levels during pregnancy and in childhood [142, 143] and on the thyroid axis
[142, 144, 145]". With respect to neurodevelopmental disorders, certain longitudinal studies have
reported effects of prenatal PFAS exposure on increased hyperactivity, conduct problems and a
omposite score for autism screening [146] whereas other studies have been less conclusive [147, 148].
tudies, most of the PFASs measured (up to 16) were present in above 90 % of samples.

In

Immune respons but whether
owever, many nuclear receptors
are expressed in diffess s . ) andocrine mechanisms are

indu reported “G\?\o\b
in humans ??~\ GP‘\)G
o®
" https://ec.europa.eu/growth/sectors/chemicals/reach/restrictions en AW, Catalunya

12 See also the evaluation from C8 project regarding thyroid disease: Zan® 2030
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PETJADA CLIMATICA DEL SECTOR SANITARI

La huella climatica del sector de la salud
equivale a las emisiones anuales de gases
de efecto invernadero de 514 centrales
eléctricas de carbon de forma que, si el
sector fuera un pais, seria el quinto emisor
mas grande del planeta segun el
documento.

El informe se titula ‘Huella climatica del
sector de la salud. Cémo contribuye el sector
de la salud a la crisis climatica global:
oportunidades para la accion’. Este
documento ha sido elaborado en
colaboracion con la compafia Arup y basa
sus consideraciones en 43 paises.

i el sector de la Salud fuera un
pais seria el quinto emisor mads
grande del planeta

Informe: ‘Huella climatica del sector
de la salud. Como contribuye el
sector de la salud a la crisis
climatica global: oportunidades para
la accion’ de Salud Sin Dafo

Uno de log=3 Nales datos guesin
dgCumento es el porcentaje de las
emisiones del sector: el 4,4 por ciento de las
globales netas, o lo que es lo mismo a 2
gigatoneladas de carbono. Unas cifras que
1an al sector salud como “uno de los
principale g g

climatica. . https://gacetamedica.com/investigacion/cuanto-contamina-sector-salud-planeta/

A
0 — En 2018, el Grupo Interqubernamental de ClubEMAS@ g\w% Cailinga
\_/al sector S sociacion deargaizaciones s 2030
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PROPOSTES PER A QUE EL SECTOR SANITARI SIGUI MES RESPECTUOS ml {3
AMB EL MEDI AMBIENT Ll TeR

A nivell facultatiu

seguretat del pacient

Revisio de prescripcions farmacologiques
Revisio dels sobrediagnostics

Més placa — social

Més parc- exercici fisic

Més educacid nutricio

A nivell institucional

- Gestio residus, equipaments, transport

- Gestio edificis verds-bioarquitectura

- Educacio6 a la poblacié des de salut publica en
prevencio

- Potenciar la investigacio per poder utilitzar
quimics de neutres en emissions i segurs per la
salut humana.

- Assegurar una bona legislacio i compliment de
les recomanacions cientifiques.

EN MEDICINA AMBIENTAL:

CONTROL AMBIENTAL,

RASTEIG DE LEXPOSOMA INDIVIDUAL
EVITAR TOXICS

HABITS DE CONSUM

ESTILS DE VIDA ,
FORMACIO A PROFESSIONALS | POBLACIO
GENERAL ,

®* MEDICINA DE PRECISIO PERSONALITZADA

S @ "4, Catalunya
O frsnsien  www.socsa.cat CUbEMAS ™ R 2090
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*  FUNDACIO ACADEMIA DE CIENCIES MEDIQUES S A
"eaen" | DE LA SALUT DE CATALUNYA | DE BALEARS \
| SOCIETAT ‘
PRESCRIPCIO VERDA . posicionament SOCSA sobre inhaladors '\ CATALANA DE /

cusemas® 73 S

asociacion de organizaciones
registradas EMAS en Cataluna
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X @socsambiental

\ SALUT AMBIENTAL

" Congreso de [ Bagcelong... |
SALUD y MEDICINA AMBIENTAL

SOCIETAT CATALANA DE SALUT AMBIENTAL - SOCSA

ACADEMIA DE CIENCIES MEDIQUES | DE LA SALUT DE CATALUNYA | DE BALEARS

CONGRESO EN CONTRUCCION... 0S MANTENDREMOS INFORMADOS....
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