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AGENDA

09.45h  Presentaci6 i benvinguda al NanoDAY 2024. Alex Argemi, Comunicador Cientific

10.00 h  Benvinguda Institucional

* Sra. Nuria Gilgado Barbadilla, Directora General de Relacions Laborals, Treball Autonom, Seguretat i
Salut Laboral del Departament d'Empresa i Treball

* Sr. Antonio Onteniente, President del Cluster MAV i Director d'Operacions de Cooling Photonics
* Sr. Juan Francisco Sangiiesa Ferrer, Director dels CCiTUB - Centres Cientifics i Tecnologics de la UB
« Sr. Xavier Batlle, Catedratic de la Facultat de Fisica, IN2UB

10.15h Introduccio a I'estat de I'art. Pedro A. Serena, Investigador Cientific del ICMM-CSIC

10.45h  Taula 1: Transicio Energetica. Moder,ada per Maria Dolors Nunez, lider d'Equip d’Analisi i Detecci6
d'Oportunitats Tecnologiques, ACCIO

» Elaine Armelin, Professora Catedratica, Grup IMEM UPC

* Sergi Cuesta, CTO, Vitsolc
* Daniel Rueda, CTO, Napptilus Battery Labs <:><:>

11.30 h Esmorzar de networking O
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AGENDA

12.00 h

12.45h

13.15h

13.45h
14.00 h

Taula 2: Medicina, Farma i Cosmética. Moderada per Jordi Diaz, Comunicador Cientific, Microscopista i
Professor associat a la UB, CCiTUB-IN2UB

* Tomas Andersen, Investigador Séenior, NIVD
. Angel Manuel Valdivielso, CTO, Roka Furadada
* Daniela Brunsé Welker, Product Stewardship Manager, BASF

Presentacié del informe “Evaluacién de la exposicion a nanomateriales: grafeno.” Agurtzane Zugasti,
Cap de la Unitat Técnica del Instituto Nacional de Seguridad y Salud en el Trabajo (INSST)

'!'aula 3: Seguretat i Salut Laboral. Moderada per Miriam Belloc, Técnica en prevencié de riscos laborals,
Area d'investigacio del ICSSL

» Socorro Vazquez-Campos, Area Manager de Human & Environmental Health & Safety (HEHS),
Centre Tecnologic LEITAT

« Ana Mayor Alabau, Responsable d’'Innovacié, Unimat Prevencion
 José A. Pérez Calvo, Health & Safety Coordinator, ICN2 <:>

Tancament <:>

Fi del NanoDAY 2024
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Benvinguda institucional

o

Sra. Ndria Gilgado Barbadilla

Directora General de Relacions Laborals, Treball Autonom,
Seguretat i Salut Laboral del Departament d'Empresa i Treball

a la feina @z:1¢) @

AN Generalitat

\UlY de Catalunya
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Sr. Juan Francisco Sangiiesa Ferrer

Director dels Centres Cientifics i Tecnologics
de la UB (CCiTUB)
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Centres Cientifics i Tecnologics
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Ayuda RED2022-134129-T financiada por
MCIN/AEI /10.13039/501100011033

Instituto de Ciencia de Materiales de Madrid
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MATERIALES <}
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National Nanotechnology Initiative (NNI)

https://www.nano.gov/2024BudgetSupplement

43.000 M$ entre 2001 y 20241

HH5/BARDA
== Supplemental

7500 / Funding

/

All Drhar Agencies
: gl See Table 1

____\_\_\_\__

2000

1500

5 Millions

1000 NSF

HHS/NIH

=i

DOE

SIPL OIS PSP ISP PSP

Fiscal Year
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FINANCIACION PUBLICA DE LA NC&NT EN ESPANA
(2004-2008)

350

1 Il Investment
300 - ' Accumulated Investment

Gy 250

(M€

150 -

100 -

Investment

50 -

2004 2005 2006 2007 2008
Year



ISI WoS indexed nano-articles

StatNano

NANOTECHNOLOGY PUBLICATIONS (ARTICLE) (http ://Statn ano. Com)
_ 2000 = @ 2004 * 2008 = 2010 = 20012 = 2014 ¢ 20016 = 2018 ¢ 2020 = 2021 ¢ 2022 = 2023

1 @ China 1,935 6,131 15,255 20,139 28,351 41,202 51,432 68,530 85,605 97936 117,594 113821
2 = India 384 1,163 2998 4,299 6,080 9,426 11,560 14,027 19,059 21,581 25,180 26,792
3 = usa 4406 9174 14,727 17,406 19,947 22263 24,269 25,609 27 467 25,890 24,755 22831
4 @ SaudiArabia 11 16 42 288 921 1,761 2701 3166 5,726 7,952 10,256 10,836
5 = SouthKorea 513 2,081 4151 5272 6,877 8158 8922 9563 10,542 11,715 12,057 11,595
6 = Ian 8 55 824 1,988 3652 5475 7,865 9550 12412 12,350 12,345 11,190
7 = Germany 1,840 3,579 5236 6,263 7,031 7,831 8,600 8785 9,783 9956 9,345 800
8 e Japan 2286 4730 6,046 6,213 6,656 7,102 7,360 7,500 8,585 8444 8257 7,741
9 i UK 1,037 1734 2867 3,227 3,598 4325 5,508 5872 6,855 6,873 6,758 6,596
10 = Egypt 28 49 198 363 652 1,110 1,508 2195 4300 5348 6,604 6,370
11 @ Pakistan 3 16 a2 147 340 626 1,256 1,965 3,756 4683 5712 5737
12 @ Turkey 55 180 454 731 1,024 1,534 2146 2505 3,844 4,440 5073 5,367
13 11 France ‘ 1215 2,398 3852 4,283 4864 5245 5,786 5627 6,517 6,394 5953 5771
14 = Spain 447 1,076 2145 2,746 3,455 3937 4,493 4787 5418 5614 5,561 5707
15 11 Htaly | 600 1.446 2246 2,664 3,229 3730 4205 4385 5319 5512 5467 5,356
16 @& Australia 27 503 1,320 1,668 2287 3,059 3,661 4314 5,404 5,675 5576 5,007
17 == Russia 910 1,739 2305 2,674 2879 3528 4552 5,361 6,842 6,958 6,887 6,694
18 |+ Canada 457 966 1,786 2,046 2628 2888 3,266 3731 4623 4,648 4741 4,503
19 @ Taiwan 251 972 2222 2,689 3,076 3355 3,066 2986 3,793 4416 4581 4183
20 @ Brazil 220 540 a73 1,181 1,536 2029 2,609 3076 4291 4329 3949 3,886
21w Poland 258 778 1133 1,202 1,455 1924 2445 2531 3,395 3461 3485 3,396
22 @ Malaysia 8 56 155 493 913 1,464 1,720 1730 2877 3174 3275 2969
23 = Irag 0 0 6 14 48 151 262 421 1,135 1,304 2106 2586

Germany: 8800 articles / 83 Million inhab. = 106,6 art/Mp
. e 2023
Spain: 5707 / 47 Million inhab. =121,4 art/Mp
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ISI WoS indexed nano-articles in top 10% journals

StatNano
(http://statnano.com)

NANOTECHNOLOGY PUBLICATIONS IN TOP 10% JOURNALS (ARTICLE)
I o ows . mw c om c az

1 @ china 14,496 16,634 20,078 32,766 40,201 42352
2 = USA 7,461 7,307 7251 8983 7417 7278
3 = SouthKorea 2,208 2213 2377 4230 4213 4152
4 = India 1,116 1,109 1,254 2952 2935 3134
5 = Germany 2112 2,054 2,203 2,933 2341 2,464
6 & UK 1,403 1,553 1,708 219 1,980 2,091
7 @& Australia 1,153 1,388 1,549 2141 2,093 1,960
8 = SaudiArabia 487 483 525 1,386 1,747 1,860
9 = Japan 1,291 1417 1,462 2,000 1,719 1,740
10 = Iran ‘ 841 821 7 1,717 1,654 1,594
11 = Spain 1,042 1,001 1037 1,468 1414 1,465
12 1+ Canada < 862 911 1,049 1,496 1,392 1,393
13 NN France 1,003 1,104 1,204 1,589 1,256 1,366
14 @ Taiwan 522 550 651 1,137 1,113 1,200
15  ®= Singapore 819 881 939 1,158 1,106 1,153
16 10 ltaly 783 752 770 1,186 1,033 1,087
17 = Egypt 2n 228 27 780 957 286
18 @ Pakistan 183 204 248 672 849 907
19 @ Switzerland 665 641 655 821 690 746
20 = Netherlands 554 566 601 755 641 692
21 Turkey 253 275 251 603 709 660
22 @ Brazil 335 343 357 786 568 633

Germany: 2464 articles / 83 Million inhab. = 29,7 art/Mp 2022
Spain: 1465 / 47 Million inhab. = 31,2 art/Mp
O



and the Shifting Global Center of
Gravity of Science Production,
1900-2011
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Source: Science Productivity, Higher Education Development and the Knowledge Society (SPHERE) database.

Zhang, Liang & Powell, Justin & Baker, David. (2015).

Exponential Growth and the Shifting Global Center of Gravity of Science Production, 1900-2011.
Change: The Magazine of Higher Learning. 47. 46-49.
10.1080/00091383.2015.1053777.
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v StatNano (http://statnano.com) S/

NANOTECHNOLOGY PATENTS IN USPTO (PATENT)

2001 s 2004 e 2008 s 2012 e 2014 & 2016 e 2018 & 2020 B 2027 & 2022 B
1 == USA 885 1,355 1,681 3,041 4414 4316 4343 4913 4,889 4,366 4,552
2w South Korea 19 69 184 430 667 914 8aT a41 826 846 952
3 @ China 2 10 35 225 357 416 520 736 824 1,000 877
4 g Taiwan 26 61 142 A07 551 514 427 513 556 604 655
5 e Japan 159 241 280 526 889 819 640 661 666 691 594
6 B Saudi Arabia 0 0 0 12 32 48 162 168 226 253 319
T ™= Germany 55 99 a2 205 496 an 309 3o 274 261 225
8 Il Canada 21 38 40 82 127 106 115 151 146 165 176
9 10 France 68 40 59 140 347 210 236 214 209 210 167
10 = UK 17 34 19 60 145 123 133 154 175 133 126
11 = Netherlands 7 13 55 103 155 136 101 96 123 102 90
12 Switzerland 10 T 19 48 126 T 85 92 105 93 81
13 11 Belgium 9 10 8 23 47 42 46 49 55 48 50
14 @& Australia 7 16 22 17 28 22 37 39 47 34 49
15 + Finland 4 3 4 17 37 46 34 60 45 55 49
16 11 ltaly i 1 22 24 T a7 47 65 46 48 44
17 == Singapore 2 ] 19 7 51 56 70 ) 58 48 4
18 = India 5 12 7 1 55 52 63 42 41 52 36
19 10 Ireland 5 4 8 18 22 10 15 28 30 32 36
20 5= Sweden ' 1 4 10 35 65 40 43 36 34 39 30
21 = Spain ] 1 5 a 32 30 24 24 33 40 27

-

22 ;= Denmark 1 2 G a 21 12 19 13 12 28 17

Germany: 225 USPTO patents / 83 Million inhab. = 2,71 USPTO pat./Mp
Spain: 27 USPTO patents / 47 Million inhab. = 0,57 USPTO pat./Mp 2023
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Nanotechnology patents in EPO

NANOTECHNOLOGY PATENTS IN EPO (PATENT)

(http://statnano.com)

1 =
7 m

imn

USA
Germany

France

¢ South Korea

Japan
China

UK
Switzerland
Netherlands
Italy
Belgium
Finland
Spain

Canada

i= Sweden

Taiwan

Austria

= India

Australia

i= Denmark

Germany: 280 EPO patents / 83 Million inhab. = 3,37 EPO pat./Mp
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Spain: 40 EPO patents / 47 Million inhab. = 0,85 EPO pat./Mp
O
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NCyNT:

 Son, de facto, inabarcables en
conjunto.

 Se comienza a observar cierta
saturacion en la generacion de
conocimiento.

* El CdM del conocimiento se
mueve rapidamente hacia Asia.
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Y como va el
mercado de la
Nanociencia y la
Nanotecnogia?
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6th wave

CONVERGENCIA TECNOLOGICA: CICLOS KONDRIATEV — OLEADAS SCHUMPETER

'
/
I

Waves of Innovation

Green chemistry
Industrial ecology
Renewable energy

Green
nanotechnology

3rd wave

Innovation

2nd wave

Tst wave

Textiles
i The Natural Edge Project 2004 >
1990 2020




NANOPRODUCTOS EN EL MERCADO

Nanotechnology htto://
:/[product.statnano.com/
Products Database P-/'P HOME REFINE COMPANIES STATNANO.COM
2024/09/16
INTRODUCTION

Nanotechnology Products Database (NPD) provides a reliable source of information about nanotechnology products, currently used in a broad range of indu

~ _’ﬁ\ o

AV,

Per una nanotecnologia sostenible i responsable /@ &

(DSt

| COMPANIES 68 COUNTRIES

GO

ADVANCED SEARCH
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NANOPRODUCTOS EN EL MERCADO

O Nanotechnology
\ Products Database http://product.statnano.com/ 2024/09/16
SECTOR PRODUCTOS SECTOR PRODUCTOS
Electrénica 1962 Energias renovables 591
Medicina 1318 Alimentacion 434
Construccion 1171 Equipos domeésticos 583
Cosmética 1011 Petréleo 317
Otros 972 Agricultura 260
I To 2
Textil 893 m!oresmn y 0
etiguetado
Automocion 844 Deporte 164
Medioambiente 637 Total 11172




N an :‘:» D AY Per una nanotecnologia sostenible i responsable 08

.. Nanotechnology _
\ Products Database http://product.statnano.com/ 2024/09/16

Productos “made in Spain” 1% del mundo

SECTOR PRODUCTOS SECTOR PRODUCTOS
Electrénica 6 Energias renovables 11
Medicina 11 Alimentacion 4
Construccion 36 Equipos domésticos 0
Cosmeética 5 Petroleo 1
Otros 22 Agricultura 5
Textil 3 Impresmn y 3
etiguetado
Automocion 1 Deporte 1
Medioambiente 6 Total 115
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Nanotechnology 2024/09/16

Products Database

Word nanotechnology total production

2000-2023
10000000 7689337
/2()
1000000 /
131416 1712
100000 32989
11172
10000
1000 l
100

Publications in Patents in Patents in EPO Commercialized
ISI/WoS USPTO Products
(Statnano)
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THE NANODATABASE

Iniciativa danesa de DTU, Danish Ecological Council, y Danish Consumer Council.
http://nanodb.dk/ 2023/03/22

LOGIN S ENGLISH v

D5
%ﬁy The Nanodatabase SEARCHDATABASE NEWS . ANALYSIS v NANORISKCAT REPORTPRODUCT ABOUTUS = NANO REGULATIONS
- ~

SEARCH THE NANODATABASE

Your inventory for products that contain Nanomaterials

R -

There are currently
-~
) , P34 40, B/

products in our database
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THE NANODATABASE

Iniciativa danesa de DTU, Danish Ecological Council, y Danish Consumer Council.
http://nanodb.dk/ 2024/09/24

AT
Qif'.::i'; The Nanodatabase SEARCHDATABASE NEWS +  ANALYSIS «~  NANORISKCAT REPORTPRODUCT ABOUTUS = NANOREGULATIONS
: -,

SEARCH THE NANODATABASE

Your inventory for products that contain Nanomaterials

| ool otion. I

There are currently

o~
1 70,47} b4

products inour database
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NCyNT:

e ¢Se esta generando un
“nanomercado” relevante?

* ¢Cuando va a “explotar” ese
“nanomercado”?

* ¢Los repositorios de productos
“nano” son representativos del

mercado real?
O
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Volvamos a lo del

“Estado del Arte” - /




*Tabla 1: Transicion Energética

*Tabla 2: Medicina, Farma y Cosmética

*Tabla 3: Seguridad y Salud Laboral




“Libro blanco de las
nanotecnologias (Il). Estado del
arte de la 1+D+i”

LIBRO BLANCO Coord.:

DE LAS , Jordi Diaz Marcos
NANOTECNOLOGIAS Gerard Guimera Ballesta
ESTADO DEL ARTE DE LA 14+D+i Joan Mendoza Gonzéwez
Pedro A. Serena Domingo
Maria Tenorio Tufias

Thomson-Reuters Aranzadi
Pamplona, 2022.

CCiTUB

UNIVERSITAT o
Comres et e BARCELONA @ SCN?Z

MICN2? P i ]_'j{[, 1N :

ll

ARANZADI




“Libro blanco de las nanotecnologias (ll). Estado del arte de |la [+D+i”

CARACTERIZACION NANOMATERIALES
PARA LA INDUSTRIA
INDUSTRIA
COSMETICA NANOMEDICINA
TRANSICION SECTOR
ENERGETICA AGROALIMENTARIO

TECNOLOGIAS DE LA
AGUA Y MEDIO INFORMACION Y LAS
AMBIENTE TELECOMUNICACIONES



TIC & NANOELECTRONICA SENSORES Y ACTUADORES

Mas CMOS (mas pequena) Iglec_;tromecénicos (MEMS, NEMS)

Beyond CMOS oPcos AGROALIMENTACION
Grafenoy CNT | agneticos Materiales para envasado
Electronica organica-flexible . \ ANOMATERIALES Encapsulado

Espintronica

: o Sintesis “verde” Liberacion
Tecnologias cuanticas Nanocomposites Envasado
Nanohibridos Sensores
. MEDICINA
NANOCIENCIA & ENERGM‘ Instrumental
NANOTECNOLOGIA ~~ Cawlizadores =~ Diagndstico
Electr,odos y electrolitos Crecimiento tejidos
AGUA Baterias | Liberacién farmacos
Nanofiltrado Pilas de combustible Nuevas terapias
Membranas ésmosis (D e |) Termo, piro, tribo, piezo.-
Sensores electrl_mdad_ |
Materiales ligeros y resistentes TEXTILES
CONSTRUCCION Y HABITABILIDAD Alta resistencia
Cementos avanzados AUTOMOCION Sensores

Autolimpiables
Bactericidas

Superficies fotocataliticas
Materiales auto-reparables Sensores

Sensores para domaotica Catalizadores
Sensores Y filtros para electrodomesticos  \1ntorizacion eléctrica

Materiales compuestos



LIBRO BLANCO |
DE LAS NANOTECNOLOGIAS

UNA VISION ETICO-SOCIAL
ANTE LOS AVANCES DE LA NANOCIENCIA
Y LA NANOTECNOLOGIA

MARIA CASADO GONZALEZ

JORDI DIAZ MARCOS

GERARD GUIMERA BALLESTA
JOAN MENDOZA GONZALVEZ
ROGER PONCE SIGUENZA

PEDRO AMALIO SERENA DOMINGO
MARIA TENORIO TUNAS
COORDINADORES

PROLOGO DE GUILLEM AROMI
INCLUYE LIBRO ELECTRONICO
THOMSON REUTERS PROVIEW™
THOMSON REUTERS
ARANZADI

Per una nanotecnologia sosten

“Libro blanco de las
nanotecnologias (). Una vision
ético social ante los avances de
la nanociencia y la
nanotecnologia”

Coord.:

Maria Casado Gonzalez
Jordi Diaz Marcos

Gerard Guimera Ballesta
Joan Mendoza Gonzalvez
Roger Ponce Siglenza
Pedro A. Serena Domingo
Maria Tenorio Tuias

Thomson-Reuters Aranzadi
Pamplona, 2021.




“Libro blanco de las nanotecnologias (I). Una vision ético social ante los
avances de la nanocienciay la nanotecnologia”

ETICAY
GENERO BIOETICA
DESARROLLO
) SOSTENIBLE
TOXICOLOGIA
PREVENCION DE

DIVULGACION RIESGOS
Y FORMACION LABORALES

REGULACION
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Y en Espana,

e ¢alguien -con poder de decision- se lee
los libros blancos?

e ¢se trasladan las recomendaciones de

los libros blancos, informes, etc. a
actuaciones politicas?




ESTUDIOS

LIBRO BLANCO
DE LAS

NANOTECNOLOGIAS I

NO HAY DOS SIN TRES...

JORDI DIAZ MARCOS
GERARD GUIMEA BALLESTA
PEDRO A. SERENA DOMINGO
COORDINADORES

INCLUYE LIBRO ELECTRONICO
THOMSON REUTERS PROVIEW ™

£ (TS G S 55

5§" SNSSN |52/
4 H

SustainableNano | 25

L]
B . LY S
NN e o NS bt N\ ANPRTS
Ayuda RED2022-134129-T financiada por MCIN/AEI
/10.13039/501100011033

THOMSON REUTERS

ARANZADI

“Libro blanco de
nanotecnologias (Il1).
No hay dos sin tres...”

Coord.:

Jordi Diaz Marcos

Joan Mendoza Gonzalvez
Pedro A. Serena Domingo

Thomson-Reuters Aranzadi
Pamplona, 2025.

las

Red Esparfiola de Nanotecnologias Seguras y Sostenibles (SNSSN)
Ayuda RED2022-134129-T financiada por MCIN/AEI /10.13039/501100011033




Nan©:DAY Per una nanotecnologia sostenible i responsable 08

Nanomateriales:

un tema de
especial interes




CRO Forum
Emerging Risks Initiative - Risk Radar

https://thecroforum.org/category/publications/

2016

forum

Social/Political/
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Environmental
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New frontiers
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I Economy
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Migration

e8| & Regulatory
uncertainty

Collective Redress
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Liability Regulatory/
Leaal sector

Emerging Risk Radar
Tool

Time Horizon:

Significant impacts already

r;‘
Y= seen in insurance claims

-+ First significant impacts
-’ expected within 1-5 years

f
A

First significant impacts
expected within 5-10 years

Impact Assessment:

Bullet size corresponds to
expected impact of risk

@ Risk category: High
@ Risk category: Medium
Risk category: Small

Amendments: OrangeText
Additions: Red Text
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Emerging Risk Radar
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Impact Assessment:

Bullet colour corresponds

to potential impact of risk
Risk category: High

@) Risk category: Medium
@ Risk category: Small

Time Horizon:

Significant impacts already
seen on the insurance sector

First significant potential
impacts on the insurance sector
expected within 1-5 years

First significant potential

impacts on the insurance sector
expected within 5-10 years

* New risk in 2024
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Nanomateriales en 2010:
260.000-310.000 tm/ano

Nanomateriales en 2020:
3.500.000-4.000.000 tm/ano

Nanomateriales en 2022:
11.000.000 tm/ano

Produccion mundial de cemento en 2023: 4.100.000.000 tm/ano
L
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NANOMATERIALES: PRODUCCION

Nanomateriales en 2020: 10.340 M$
Nanomateriales en 2029: 38.170 M$

En una década el comercio de nanomaterials se
multiplicara por 4-5.

b US | n es SWI re https://www.businesswire.com/news/home/20210514005289/en/Worldwide-Nanomaterials-Industry-
! to-2029---Emerging-Applications-in-the-Electronics-Industry-are-Driving-Growth---
& BERKSHIRE HATHAWAY COMPANY

ResearchAndMarkets.com
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Nanomateriales:

* A nivel mundial ése conoce
cuales son los mas
comercializados y qué
volumen de produccién e
intercambio tienen?

* ¢Y anivel espanol?
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o REGISTRO “R-NANO” FRANCA

francais | English

e https://www.r-nano.fr/

ELNL.ASTTEITAFNSITION R‘Nano .f]i‘ - "
S Déclaration des substances a I'état nanoparticulaire

f‘::; A . ' L o " . - . a n S e S

FRENCH REGISTRY “R-NANQO” (2021)
Mandatory registry for productions or use >100g of nano substance

+ |a quantite totale de substances a |'état nanoparticulaire produites en France en 2021 est
de 236 578 tonnes (contre 199 321 en 2020, 232 432 en 2019, 282 173 en 2018, 280 234
en 2017 et 304 282 en 2016) ;

+ la quantité totale de substances & I'etat nanoparticulaire importées en France en 2021 est
de 70 723 tonnes (contre 87 239 en 2020, 113 736 en 2019, 117 544 en 2018, 107 652 en
2017 et 120 041 en 2016).

Nom chimique générique CAS générique Bande de tonnage 2022

Carbon 7440-44-0 =10 000t

. Silicon dioxide 7631-86-9 =10 000t

F r an C I a1 2 02 1 - Titanium dioxide 13463677 =10 000t
PrOd u C i d aS : 236.578 tm Calcium carbonate 471-34-1 1000 - 10 000t
. Polyvinylidene Chloride 9002-85-1 1000 - 10 00Ot
I m p O rtad aS - 70 - 7 23 t m Aluminium oxide 1344-28-1 1000 - 10 000t
gfilgg?jgeedfgfrt(i:gg?fr;de dioxyde de cérium et de 024.664.4 1000 - 10 00Ot
Pigment Red 48:2 7023-61-2 1000 - 10 000t
Magnesium silicate 1343-88-0 1000 - 10 00Ot
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¢Que nos preocupa?




NANOMATERIALES: FLUJO EN SU CICLO DE VIDA

A. A. Keller et al. “Global life cycle releases of engineered nanomaterials” J Nanopart Res (2013) 15:1692

Water

29,200
- Air

4,800

Landfill

g $
1. Cosmetics 48,000 5. Electronics & Optics 48,700
2. Coatings, Paints, & Pigments 80,500 6. Automotive 23,500
3. Medical 13,400 7. Catalysts 37,500
4. Energy & Environment 43,700 8. Other 22,900

El flujo global de nanomateriales en 2010 (toneladas métricas anuales) se estimd entre
260.000-310.000 toneladas, con una tasa de crecimiento annual del 12%. Se estima que en
2020 el volumen de nanomateriales se situd en los 3.5 millones de toneladas.



https://www.google.es/url?sa=i&url=https://link.springer.com/article/10.1007/s11051-013-1692-4&psig=AOvVaw01ZgKL-Dnlb3alFWL85Zz7&ust=1604862574930000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCIC7m5OR8ewCFQAAAAAdAAAAABAD

FACTORES DE LA NANOTOXICIDAD

Composicion y estructura = Rutas de exposicion
guimicas = Forma de aplicacion y uso
Forma = Vias de penetracion
Tamano = Absorcion

Capas: numero / enlace = Biodisponibilidad
Porosidad: densidad = Distribucion

Presencia de recubrimientos » Biopersistencia
Funcionalizacion .

Interaccion en el organismo a
nivel celular y molecular
Metabolizacion

Eliminacion

Translocacion
Interaccion/cambios con/por el
entorno fisioldgico

Area superficial

Carga superficial

Potenciales Zeta / Redox
Caracter hidrofdébico / hidrofilo
Reactividad

Solubilidad

Emision de iones
Produccion de radicales libres
Estrés oxidativo
Genotoxicidad

Caracter carcindgeno
Dafo y viabilidad celular

Concentracion
Distribucion granulométrica
Dispersabilidad

Aglomeracion
Interaccion/cambios con/por el
entorno (antes de exposicion)
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A
- SIN LEGISLACION, SIN REGULACION:

Safe(r) and Sustainable .
Inn(cr>)vat|on VWSS RIS - NO PUEDE HABER UNA INVERSION
APP SOSTENIDA DE LA INNOVACION A
R MEDIO-LARGO PLAZO

- SE PUEDE GENERAR
DESCONFIANZA ENTRE
OPERARIOS, USUARIOS Y
CONSUMIDORES

https://www.oecd.org/en/topics/sub-issues/nanomaterials-and-advanced-materials/safer-and-sustainable-innovation-approach-ssia-nano-enabled-and-
other-emerging-materials.htmi
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SOBRE LA DEFINICION DE NANOMATERIAL

ISSN 1831-9424

JRC SCIENTI

*
b
European
Commission

Towards a re
Recommendat
“eq""emj term "nanoma JRC SCIENCE FOR POLICY REPORT
the Eur Part 1: Compilat IR SCI
the experience v
f th T rd . : .
muc i 7" R Guidance on the implementation of the

of the tem JRE 81 Commission Recommendation 2022/C 229/01

Fart 2 Asz — g : on the definition of hanomaterial
poncerping . OVards G

for a defi
JRC SCIENCE FOR PO

An overview of concepts
used in the European Cot
definition of nanomateriz

H. Rauscher, V. Kestens, K. Rasmussen,
T Linsinger, E Stefaniak



http://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiA2qnqjN3lAhUPy4UKHWNhAzMQjRx6BAgBEAQ&url=http://www.etag.ee/wp-content/uploads/2013/04/Rossi-JRC-NBS-pres-2013.pdf&psig=AOvVaw3FZM-r7u9A625kzss07V6-&ust=1573387582194444
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=/url?sa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dimages%26cd%3D%26ved%3D%26url%3Dhttps://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/towards-review-ec-recommendation-definition-term-nanomaterial-part-1-compilation-information%26psig%3DAOvVaw3FZM-r7u9A625kzss07V6-%26ust%3D1573387582194444&psig=AOvVaw3FZM-r7u9A625kzss07V6-&ust=1573387582194444
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjDi_KWjN3lAhUCz4UKHa1iDDIQjRx6BAgBEAQ&url=/url?sa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dimages%26cd%3D%26ved%3D%26url%3Dhttps://mst.dk/media/94287/7-hubert-raucher-jrc-activities-in-support-of-the-review-of-the-ec-definition-of-nanomaterial.pdf%26psig%3DAOvVaw3FZM-r7u9A625kzss07V6-%26ust%3D1573387582194444&psig=AOvVaw3FZM-r7u9A625kzss07V6-&ust=1573387582194444
https://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/towards-review-ec-recommendation-definition-term-nanomaterial-part-3-scientific-technical&psig=AOvVaw3FZM-r7u9A625kzss07V6-&ust=1573387582194444
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC113469/kjna29647enn.pdf

OECD OECD WP ON SAFETY OF

// MANUFACTURED NANOMATERIALS
DIRECTRICES PARA ENSAYQS (TEST GUIDELINES) EN ESTOS TEMAS:
* PROPIEDADES FISICO QUIMICAS Standards for innovation

e EFECTOS EN SISTEMAS BIOTICOS e ressnsmsreneneen
« EFECTOS SOBRE LA SALUD HUMANA MALT‘Q |

+ RIESGOS MEDIOAMBIEBTALES
. OTROS INITIATIVE

GUIDANCE DOCUMENT ON INHALATION TOXICITY STUDIES
Series on Testing and Assessment
No. 39

Test Guideline No. 124
Volume Specific Surface Area of
Manufactured Nanomaterials /

Test Guideline No. 126

Determination of the Hydrophobicity
Index of Nanomaterials Through an
Affinity Measurement

Test Guideline No. 125
Nanomaterial Particle Size and Size
Distribution of Nanomaterials

https://www.oecd.org/en/topics/nanomaterials-and-advanced-materials.html
https://www.oecd.org/en/topics/chemical-safety-and-biosafety.html
https://www.oecd.org/en/topics/sub-issues/testing-of-chemicals/nanomet.html
https://www.oecd.org/en/topics/sub-issues/testing-of-chemicals/omics-technologies-chemical-testing.html
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|ISO Technical Committee TC/229
NANOTECHNOLOGIES

https://www.iso.org/committee/381983.html

seveLopent GELSALS 2024/09/19

This committee contributes with 148 standards to the following Sustainable Development Goals:

111 24 40 17

Published ISO standards ISO standards under development * Participating members Observing members

http://www.aenor.es/

5 AENOR

mae | AsOCiacion Espanola de
Normalizacion y Certificacion




\' EURCPEAM FOOD
SAFETY AUTHORITY

https://www.efsa.europa.eu/en/topics/to
pic/nanotechnology
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2009 EFSA publishes opinion on the potential risks
arising from nanotechnologies on food and feed
safety

EFSA publishes first practical guidance for
2011 - - L] -
assessing nano applications in food & feed

Microplastics and nanoplastics in food — an
emerging issue

2016

New guidance on nanotechnologies in food and
feed

2020 Environmental Risk Assessment (ERA) of the
application of nanoscience and nanotechnology in
the food and feed chain

Guidance on risk assessment of nhanomaterials to
2022 be applied in the food and feed chain: human and
animal health

2018

Guidance on technical requirements for regulated
food and feed product applications to establish

2022 the presence of small particles including
nanoparticles
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“Proposal for a qualification system for New Approach Methodologies in the
food and feed sector: example of implementation for nanomaterial risk
assessment”

https://efsa.onlinelibrary.wiley.com/doi/abs/10.2903/sp.efsa.2024.EN-9008

Version provisional para estimular debate con una propuesta detallada para un
establecer un marco genérico para acelerar el uso regulatorio de Metodologias de
Nuevo Enfoque (New Approach Methodologies - NAMS) para la evaluacion de
riesgos quimicos en alimentos y piensos.

“Review of New Approach Methodologies (NAMs) for application in risk
assessment of nanoparticles in the food and feed sector: status and
challenges”

https://efsa.onlinelibrary.wiley.com/doi/abs/10.2903/sp.efsa.2024.EN-8826

Articulo de revision sobre las New Approach Methodologies (NAMs) disponibles
actualmente y que son potencialmente utiles para la evaluacion de riesgos de
nanoparticulas en el sector de alimentos y piensos.

Per una nanotecnologia sostenible i responsable @1
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https://efsa.onlinelibrary.wiley.com/doi/abs/10.2903/sp.efsa.2024.EN-8826
https://efsa.onlinelibrary.wiley.com/doi/abs/10.2903/sp.efsa.2024.EN-9008

OBSERVATORIO DE NANOMATERIALES DE LA UNION
EUROPEA (EUON)

espafiol (es)
EU 0 N Sobre nosotros Detalles de contacto  Acceder Blusqueda en el sitio web de la EUON ﬂ

- ELROPEAN UINION OBSERVATORY .
https://euon.echa.europa.eu/es/regulation

FOR MANOMATERIALS

Informacion general Reglamento | Investigacion e innovacion | Bisqueda de nanomateriales

EUON ofrece informacion sobre diferentes aspectos de la investigacion y
comercializacion de nanomateriales en la UE

Reglamento

Actividades internacionales

Sistemas nacionales de notificacion (FR, BE, NO, DIN, SUE)
Actividades de la ECHA en materia de nanomateriales en el marco de
REACHYy CLP

El Reglamento sobre productos biocidas (BPR) y los nanomateriales
Descripcion general de los requisitos de informacion de REACH vy los
metodos disponibles

Productos cosméticos

Alimentacion

Productos sanitarios

Proteccion de los trabajadores



ancia y de los Paise

dictamen a la EFSA.

020/217) declara que TiO2 es carcinogéni

dictamen (50 expertos, 400 referencias cientificas). Evidencia de tc

) s concluyente, pero genotoxicidad del E171 no pudo ser descartada, ni puede fijarse nivel segu
_:{.jr:- -

~ 2022: La Comision Europea adopto el Reglamento (UE) 2022/63EN retirando la autorizacion para use
171 en productos alimenticios. Esta prohibicién se podria extender al sector farmaceéutico.
' orte Suprema anula la declaracién del TiO2 como carcindégeno (inhalacién/ polvo).
a CE recurren la sentencia de la Corte Suprema.

‘del sector fa aceutlfo plawlar sus comentarios sobr
e & i~

A de sod T&enh&macos

.-h__

-
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Al Discusses The Future Of Nanotechnology (GPT-3)
https://www.youtube.com/watch?app=desktop&v=rdEwe0eRADI&ab channel=TalkingToAl
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¥ GOBERNO  MINISTERIO
DEESPANA  DE EDUCACION, FORMACION PROFESIONAL

T ducagob

PORTAL DEL SISTEMA EDUCATIVO ESPANOL

P\) =

https://educagob.educacionfpydeportes.gob.es/ca/curriculo/curriculo-lomloe.html

~Curriculo LOMLOE El prefijo “nano” no aparece (y evidentemente ni
b Definiciones “nanotecnologia”, “nanomateriales”,...) en ningun nivel
_ Curriculos bisicos por educativo entre los contenidos de las asignaturas.

ensefanzas

» Educacion Infantil

¥ Educacion Pnmaria
N Educacian Secundaria
Obligatoria

» Bachillerato

> Curriculos mixtos
t Materiales y recursos para el

profesorado

Curriculos en las
y
Comunidades Auténomas
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Creando el nanofuturo desde primaria
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MATERLAND
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Elaine Armelin Daniel Rueda Sergi Cuesta
Professora Catedratica CTO CTO
Grup IMEM
UNIVERSITAT POLITECNICA < Napptilus
DE CATALUNYA
UF BARCELONATECH J Batte Labs )
Y vitsolc

Transparent Energy

Moderacio:
Maria Dolors Nufez, Responsable de I'Area d’Analisi Tecnologic d’ACCIO. <:>

ACCIO [

| Generalitat
¥ de Catalunya <:>

Catalonia
Trade X Investment
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Hidrogels i polimers conductors per generacié
d’aigua potable i energia verda

Elaine Armelin

Professora Catedratica, Universitat Politecnica
de Catalunya

s

000  Grup d'Innovacié en Materials i Enginyeria Molecular

I"Z,'Eﬁ" Biomaterials per Terapies Regeneratives (IMEM-BRT) 1 catalonia

000

AcCIO Generalitat
g e SUM de Catalunya

tecnio
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Dessalinitzacié d’aigua amb llum solar

» Que es un hidrogel?
Es una substancia tova que absorbeix molta aigua pero
no es dissol en ella.

Gel
(solid tou amb
aigua a dins)
( vk
Liquid o (22,
(fase sol) M’ agrades Ad ’u...
N . . ,}\ ’\( Y@;{:&\\
» Que es un hidrogel termosensible? *J@i;jmﬂ“{ romsc | o *?
Es un gel que canvia la forma amb un augment o 4>_ et Tlms © 1P el A‘\';‘i"—' &2
una disminucio de la temperatura. .?‘Mg**“’» e /\r* pu ol
S & IR, )O
i T > 32-33°C: el gel es contrau i expulsa I'aigua! i r‘,ﬁ O
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PNIPAAmM gel | » Amb quina samarreta comences
Aquest gel absorbeix
1000 vegades al seu pes a suar abans sota la llum del sol?

inicial (en %) en aigua

0.5cm O I)f?t)
_ Imatge de
Material S8 tomografia
Molt poros e computeritzada
Gel amb un
material absorbent
de llum
v" La llum solar és un recurs abundant o
AvantatgeS: v ’hidrogel es pot preparar amb biopolimers
v’ Sistema 100% organic z O
0% org | | Nanoparticules de
v Tecnologia lliure de materials considerats .
critics per la Unié Europea (CRM) pOIImer COndI,ICtOI' (PC) <:>
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| 'AItres aplicacions que estem exploranf..;

- +
Water Feed
Membrane . -
" Cation
~ Anion

~= Porous Electrode Détonizad Watsi

Current Collector =
Capacitive deionization cell Microbial fuel cell <:
(CDI) (MFC) <:>
Les tres R del reciclatge: Reduir, Reutilitzar i Reciclar € C><:

CCCCCCCC

i per “ERDF A way of making Europe” by the “European Union”. ERNOMCON | SR,

Projecte PID2021-1252570B-100 finangat per MCIN/AEI/ 10.13039/501100011033 ﬁ ZI OC><:




elaine.armelin@Qupc.edu

Elaine Armelin

Professora Catedratica, Universitat Politecnica
de Catalunya
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O 000

000  Grup d'Innovacié en Materials i Enginyeria Molecular

II:;IEQI Biomaterials per Terapies Regeneratives (IMEM-BRT)
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tecnio
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Napptilus
Battery Labs

Dr. Daniel Rueda Garcia, CTO

NanoDAY 10/ 2024



Que fem?
Desenvolupar una solucid d'aplicacid massiva realment sostenible

Com??

Fent-ho simple | barato
 Through paste electrodes instead solid

 Reducing neede.o
 None flampe @ trolyte

0’)0 £ reliable charge discharge voltage profile

« Cheaper transportation

NAPPTILUS

Confidential and Proprietary



Disseny de la solucié considerant la complexitat
total de tot el sistema

Inactive materials: Decrease of gravimetric and volumetric energy

Source: ICMAB

ENGINEERED MATERIALS FOR EV BATTERIES

BATTERY HOUSING/COVER BATTERY MANAGEMENT CONTROLLER BATTERY JUNCTION BOX
OnForce” Long Glass Fiber Reinforced Polypropylene Composites. Stat-Tech™ Static Dissipative & . / Stat-Tech™ Static Dissipative & Electrically
Complie™ Long Fiber Reinforced Structural Thermoplastics Surround” EMI/RFI Shielding Formulations Conductive Formulations

= Matal replacement

« Ughtwelghting

« Flame retardancy

+ Structunal performance

+ Design integration & freedom
Polystrand™ Continuous Glass Fiber
Reinforced Thermoplastics

« Localized blaxial reinforcement

+ Impact pedormance

Electrode level Module level Application o s
binder, conductive additive, module container, control for example: ——— e
current collectors units, sensors, etc. electromobility i

« Flame resistance

+ Easy molding

« Good stiffness and
mechanical strength

« Thermal conductivity

Surround” EMI/RFI Shielding Formulations
+ Integrated EMURF shielding
+ Lightweight

« Easier to process vs metals

« Integrated EMURF] shieiding
« Uightweight \
+ Easler to process vs metals

EVCONNECTOR
Edgetek” PKE Polyketone Formulations
« Excellent chemical resistance
* Low moisture uptake
» - lame retardant p
+ Colorable (RAL Orange)
+ Reduced carbon footprint vs PAS and PASS

HOUSING TRAY

OnForce” Long Glass Fider Reinforced
Polypropylene Composites

Stat-Tech™ Static Dissipative & Electrically
Conductive Formulations.

Polystrand” Continuous Glass Fiber
Reinforced Thermoplastics

« Design integration & freedom

« Stuctural performance

P+ EMishividing

Material level Cell level System or Pack level

COOLING SYSTEM

active materials separator, battery monagement Thema Jck Thrmaty

+ Tensile strength

cell housing, etc. system, cooling, etc. « Chemalrssarce mumaacmvw«mcrm»T

« Thermal conductivity Polystrand™ Continuous Glass Fider

Reinforced Thermoplastics MODULE CONNECTOR Edgetek” Engineered Polymer Formulations
+ Superior impact performance Therma-Tech™ y Cond: Polystrand” Conti Glass Fiber Reinforced
« Significantly lighter than steel « Flame resistance « Flame resistance
« Simplified integration with housing + Easy molding « Easy molding
] : . e - « Corrosion resistance + Good stiffness and mechanical strength - Uightweight 7 J
D s y.- -ﬂ N * Flame retardancy « Thermal conductivity « Non-halogenated flame retardant )/.\<( nvIE“T

NAPPTILUS

T BATTERY FRAME
Maxxam™ FR Flame Retardant Polyolefin Formulations

Confidential and Proprietary



Electrodes de pasta

d
« Supercondensador hibrid sense

elements critics

« No inflamable, electrolit barat,
compatible amb ['atmosfera
ambient

« Permet 2 innovacions importants:
injeccid i eléctrode gruixut

VS.

NAPPTILUS

Current Collector

Membrane

Slurry Flow

10399]|09 JuaLIND

Discharging

Adv. Energy Mater. 2012, 2, 895-902

Confidential and Proprietary

Suidieyd



Fabricacié mitjancant injeccio

« Reduccio del cost

« Facil implementacio
configuraciod bipolar

* Facil reciclatge

NAPPTILUS

A| Electrode Production

n

Mixing

[
Coating &
Dr

03 04

Calendering Slitting

05

Final Drying

Non permanent wo roli Vacuun’
dry and wet mixing convection drying colendering batch drying
B| Cell Production
06 07 08 09 10
Cutting Stacking Contacting Enclosing Filling
‘ d fitrason Ultrasonic Volume dependent
s i Zfolding welding welding filling

C| Cell Conditioning & Supporting

1
Formation
Fi al

discharging

12
Aging & Final
C

Storing

13

Supporting

Battery Cell

International Journal of Production Economics 232 (2021) 107982
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Supercondensadors hibrids
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Importancia de I'empaquetament
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> Battery pack 130-160 Wh/Kg
batterydesign.net > Module 197 Wh /Kg
> Cell 230-240 Wh/Kg
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Bloomberg the Company & Its Products v | Bloomberg Terminal Demo Request | mm e Login | Bloomberg Customer Support
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Markets v Economics Industries Tech Politics Businessweek Opinion More v Europe Edition v

Green China Rapidly Expands Battery Fleet
Bloomberg sonn (Y Q But Needs to Start Using It

® Average storage system operates just once every other day

Markets Economics Industries Tech  Politics Businessweek  Opinion More ~ Europe Edition

m Electricity market lacks incentives to fully utilize capacity

Business Ford Blames EV Price War for Delay in - ByBlombergNews
Hyperdrive Plans tO BOOSt output 12 de agosto de 2024 at 4:05 CEST

m EV sales sagged in the quarter as Ford cranked up production
m |[nvestors remain skeptical of Ford’s ambitious EV targets
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VW said demand for EVs is up to 30% below originally planned production figures
NEWS

0 Greg Kable Share n n

Volkswagen scales back EV production

»
|

A'DEAD BATTERY DILEMMA

With millions of electric vehicles set to hit the road, scientists are seeking better
battery recycling methods

Volkswagen has introduced measures to temporarily scale back
production of electric models at one of its German plants.
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Per que?

/' Batteries represents a 40-60% of the final EV
. ,,’ cost, and it is estimated that the minerals
represent a 60% of the battery cost.

NAPPTILUS

THE KEY MINERALS IN AN

EV BATTERY

CELL PART: ANODE CURRENT COLLECTORS

@ CATHODE CELL CASING

In 2021, nickel-based cathodes
powered 80% of the battery capacity
deployed in new plug-in EVs.

Lithium-ion batteries harness the properties
of various minerals to power electric vehicles.

The cells in the average lithium-ion battery
with a 60-kilowatt-hour (kWh) capacity contain
around 185kg* of minerals.

Aluminum and copper foils are typically
used as current collectors for the
cathode and anode, respectively.

Cobalt is the most expensive
battery metal, increasing battery life
and energy density.
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Per que?

Massive implementation of renewable energy is being limited by current batteries

High price
Battery price is the main capex driver for
utility-scale projects, specifically small ones.

Hard to recycle

Recycling process of current
batteries is very complex and

Low life cycle
Current batteries life cycle is short,

thay are notan efficient solutloh fc expensive.

an intermittent energy source like

renewables.
Constrain materials Low power
Current batteries need elements like Li, Ni, Co, Batteries have low power, thus, are a bad
Cu, Mg, Mn which are already constrain and it solution to balance a complex grid, like and
is expected to be more constrain into the smart grid based on renewable sources.
future.
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Fotovoltaica transparent

Transparent Energy

Sergi Cuesta
<:> CTO - Vitsolc Technologies S.L. .
) vitsolc
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Transicio cap a I’energia fotovoltaica

Produccid d'energia fotovoltaica a Catalunya

1000
©
o O
+ O 800
D I
)
© U —~ 600
oo
8 © % 400
> W=
O o 200
o c
| -
a 9 0
©

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
ANY

Font: “Balancg d'energia eléctrica de Catalunya”, Institut Catala d’Energia (Gencat);
https://icaen.gencat.cat/ca/energia/estadistiques/resultats/anuals/balanc_energia/
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La solucio de VITSOLC: fotovoltaica transparent
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Objectiu: crear el primer panell solar transparent

e Equip multidisciplinari i internacional . \ <:
e Tecnologia patentada i pionera ' J <:

Cel-la solar transparent <:><:

e Liders europeus en fotovoltaica transparent




Finestres
fotovoltaiques




Vehicle electric



Agrovoltaica
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Moltes gracies!

vitsolc

<:> CTO - Vitsolc Technologies S.L. Transparent Energy

O sergi.cuesta@vitsolc.com

Plan de Centro p
*  MINISTERIO Recuperacion, Des
Funded by . 'ﬁ DE CIENCIA Transformacién Tecno \oglco
the European Union = € EINNOVACION W v Resiliencia Industrial
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I Generalitat
L% de Catalunya

Supported by:
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Tomas Andersen Angel Manuel Valdivielso Daniela Brunsé Welker
Investigador Sénior CTO Product Stewardship Manager

N IVD Bignewice”

We create chemistry

Moderacio:
Jordi Diaz, Comunicador cientific, Microscopista i Professor associat a la UB, CCiTUB-IN2UB <:>

2 Institut de Nanociéncia c C1 T UB O
i Nanotecnologia

UNIVERSITAT be BARCELONA Centres Cientifics i Tecnologics
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Founded by Professor Sonia Trigueros and
established in February 2022. The company
focuses on the development of pre-
symptomatic diagnostic technologies using
nanosensors to detect diseases at very early

stages.






The first smart molecfé

which offers tailored photoprotection

Tailored photoprotection

Anti-photoageing power

Preservative booster

toxicological and environmental impact.
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Battery of UVA-PF

Q=

Bright dyed hair

NOI: 100%

\\\\\\\\

Film forming properties
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Roka Furadada was founded in 2019 by Judit Camargo when she took over a project from the pharmaceutical

Pigmentation protection

03

Microcidal and
Microstatic dual effect

3E K

&

Anti-acne

Ferrer. Our mission is to reduce the incidence of skin cancer and other UV radiation-related skin diseases

through research, development, production and sale of highly efficient active ingredients, with a low

Inspiring Cosmetics
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Nanosize for Cosmetic Applications: Roka Furadada’'s Capsules benefits

FORMULATION SAFETY ENVIRONMENT
* The encapsulation of the actives avoids Capsules don’t penetrate or interact with the * Active ingredients aren’t released from
the interaction with other components of the skin, avoiding any potential toxicity from actives the capsules.
formulation, improving the stability of (sensitive skin) * Capsules are biocompatible and don’t
formulae. harm the environment.

SPF
* Capsules are incorporated after the XX
emulsification step, so don’t need to be : I

solubilised in the oil phase (less _

emollients needed).

ROKA Smart UV ITM 330+ * Structure: core-Shell silica capsules loaded with ROKA

The first encapsulatod smart molecule
which

Smart UV Active

* Size: capsules in the submicrometric range (not Nano

according to cosmetic’s regulation)
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Definition of Nanomaterials
EU- recommendation 2022/C 229/01

Need to know how to consider : : Refers to primary (constituent)
All materials considered :
aggregate/agglomerates st eserel particles

"Nanomaterial" means a<natural, incidental ér manufac@
aterial ntaining particles, in an unbound sta r as an

<aggregate or as an agglomerate amd where, for 50 % or more of the

particles in thechumber size distributioity one or more external
dimensions is in theSize range 1 nm - 100 nm.

No upper size limit considered / \
- Few methods can

detect 1 nm
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Legislations,

which address Nanomaterials

Regulation EU N° 1881/2018 (:REACH)
= Regulation EU N° 878/2020 (REACH)
= Regulation (EC) No 1272/2008 (*CLP)

= Ley 8/2010 (sanction regime)

= Cosmetic Products Regulation 1223/2009

IREACH: Registration, Evaluation, Authorization and Restriction of Chemicals
2CLP: Classification, Labelling & Packaging
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REACH®; regulatory framework Nanoforms

Regulation EU N° 1881/2018 Requirements for registration of nanoforms (Annex I, 1ll, VI, XIlI)

= Annexes I, Il and VI to Xl to Regulation (EC) No 1907/2006 (REACH) should be amended.
» Nanoforms may have specific toxicological profiles and exposure patterns and may therefore

require specific risk assessment and adequate sets of risk management measures.
» The Chemical Safety Report (CSR) should ensure that the risks arising from nanoforms are

adequately controlled.

= Acute toxicity tests via inhalation (except for unlikely human exposure)
= Entry into force: 01/01/2020

(DREACH: Registration, Evaluation, Authorisation and Restriction of Chemicals
SSLSLBLLLLSSSSE S-S
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REACH Annex |l: Safety Data Sheet

** All requirements and information that shall be included in a Safety Data

Sheet (SDS) within Europe are described in regulation REACH Annex Il

“ An update for REACH, Annex Il (Regulation EU N° 878/2020) with
changed/additional requirements was published 18t June 2020, end of

transition period is January 1st, 2023

All European SDS need an update.
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Overview: Sections of the SDS with significant changes

SECTION 1: Identification of the substance/mixture
and of the company/undertaking

SECTION 2: Hazards identification

SECTION 3: Composition/information on ingredients

SECTION 9: Physical and chemical properties

SECTION 4: First aid measures
SECTION 5: Firefighting measures

SECTION 6: Accidental release measures

SECTION 7: Handling and storage

SECTION 8: Exposure controls/personal protection

SECTION 10: Stability and reactivity
SECTION 11: Toxicological information
SECTION 12: Ecological information

SECTION 13: Disposal considerations
SECTION 14: Transport information

SECTION 15: Regulatory information

SECTION 16: Other information

* Information on Nanoforms

F
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gimen sancionador: Ley 8/2010 de 31 de marzo

Articulo 2. Competencias administrativas.

1. Corresponderan a los érganos competentes de la las

funciones de vigilancia, inspeccion y control del correcto cumplimienio de cuanto se
establece en ambos Reglamentos en sus respectivos temitorios, asi como el desarmollo

normativo y el ejercicio de la potestad sancionadora.
2. En cualesquiera supuestos en los que las decisiones o las actuaciones de la
administracion actuante puedan afectar a los intereses o a las competencias de otras,

1 1 debera aquella recabar informe de estas antes de resolver.

. CompetenCIa tranSfe”da CCAA 3. Con caracter excepcional y cuando asi lo requieran motivos de extraordinaria
gravedad o urgencia, la Administracion General del Estado promovera, coordinara o

- Faltas muy graves (deSde 85000 haSta 120000 6 adoptara cuantas medidas sean necesarias para asegurar el cumplimiento de ambos

Reglamentos, con la colaboracion de las comunidades auténomas y de acuerdo con sus
» Faltas graves (desde 6.001 hasta 85.000 €

respectivas competencias.

Articulo 3. Intercambio de informacion con las comunidades autonomas.

[ ] Faltas Ieves (h aSta 6 . OOO 6 1. Con el fin de garantizar una actuacion uniforme, coordinada y eficaz en la ejecucion
de esta ley, los Ministerios de Sanidad y Politica Social y de Medio Ambiente, y Medio
Ruraly Marinoylos organos correspondientes de las comunidades autdnomas suministraran
e intercambiaran los criterios, la informacion, o cualquier otro elemento del que dispongan,
para el adecuado ejercici ETEES

actuaciones de inspeccion, vigilancia y control de lo dispue bos

glamentos, se tendran especialmente en cuenta las propuestas y proyectos que emane

foro de intercambio de informacion relativa al cumplimiento de la normativa d

e Sustancias y Mezclas Quimicas.

November
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Nanomaterials in Cosmetics
Case study: UV- filters

Profile of an “ideal” UV Filter- General

O Good performance
= High UV efficacy
» Good formulating properties (e.g. good solubility in cosmetic oils)
» Water resistance (sweat, swimming)
» No skin penetration (key information for risk assessment)
Good stability (incl. photostability)
Safe for humans (non toxic, ideally not skin penetrating)
Safe for the environment (e.g. biodegradable)

Globally approved

L O 0 0 O

No downsides (staining of clothing, compatible with packaging material etc)
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Skin Penetration- Learnings and Consequences

Thoughts on skin penetration potencies

Effect

Size 500 Dalton rule Large molecules don‘t Low solubility in cosmetic
penetrate olls
Hydrophobicity Log POW <-lor>4 Very polar or very Heavy formulations
unpolar molecules don‘t
penetrate
Polarity Low to no funtional No interaction with skin Low solubility in cosmetic
groups olls
Melting point Substances with mp > Low to no penetration Often low solubility in
50 °C formulation

Low penetrating substances may lead to consumer unfriendly formulations!

1Wiechers, J.W.,, et al., Predicting Skin Penetration of Actives from Complex Cosmetic Formulations: an Evaluation of Inter Formulation and Inter Active Effects
during Formulation Optimization for Transdermal Delivery. International Journal of Cosmetic Science, 2012. 34(6): p. 525-35.
2 Bos, J.D. and Meinardi. M., The 500 Dalton Rule for the Skin Penetration of Chemical Compounds and Drugs. Experimental Dermatology, 2000. 9(3): p. 165-9.
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Nanomaterials in Cosmetics
Legal requirements

Cosmetics Regulation EC/1223/2009 came into force in 2009 requiring:

d
4

Labelling nanomaterials on the packaging of cosmetic products
Notification of cosmetic products containing nanomaterials six month prior to

placing them on the market, starting January 11, 2013
Separate assessment of nano materials with restricted use (UV-filters, colorants,

and preservatives)

Full physico-chemical and toxicological profile of the nanomaterial

Legal end of transition period for NM on the market: July 13, 2013
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EU Cosmetics Regulation
Requirements for Nanomaterials as Cosmetic Ingredients

O Dossier  (incl. risk assessment) to be submitted to EU-COM

Q Contents: - Chemical description of the substance (identity)
- Physico-chemical properties (solubility, POW, etc.)
- Toxicological information:

=  Acute toxicity

= |rritation and corrosivity

=  Skin sensitization

» Dermal/percutaneous absorption
» Repeated dose toxicity

=  Mutagenicity
=  Optional: carcinogenicity, reproductive toxicity, toxicokinetics, photo induced

* toxicity, human data

= ific analvtical information on the form the test material during th
toxicological tests

O Evaluation (risk assessment) by independent scientific committee (SCCS)
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EU Cosmetics Regulation
Multiplied safety assessments for nanos

1. Safety assessment of the chemical used in cosmetics
2. Safety assessment of the nano-form

Characterization data to be provided on the raw material as manufactured, as in the
cosmetic formulation, and as during exposure for toxicological investigations

Appropriate scheme for characterisation of nm to determine any changes during the test
Appropriate methods/reagents ...to ensure contact with the test system

‘ High efforts especially as analytics in nano range and in
different matrices is very complex
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Muchas gracias por vuestra atencion!
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DISCLAIMER

This document, or any answers or information provided herein by BASF, does not constitute a legally binding
obligation of BASF. While the descriptions, designs, data and information contained herein are presented in good faith
and believed to be accurate, they are provided for your guidance only. Because many factors may affect processing or
application/use, we recommend that you make tests to determine the suitability of a product for your particular purpose
prior to use. It does not relieve our customers of the obligation to perform a full inspection of the products upon delivery
or any other obligation. The claims and supporting data provided in this publication have not been evaluated for
compliance with any jurisdiction’s regulatory requirements and the results reported may not be generally true under
other conditions or in other matrices. Users must evaluate what claims and information are appropriate and comply
with a jurisdiction’s regulatory requirements. NO WARRANTIES OF ANY KIND, EITHER EXPRESS OR IMPLIED,
INCLUDING WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, ARE MADE
REGARDING PRODUCTS DESCRIBED OR DESIGNS, DATA OR INFORMATION SET FORTH, OR THAT THE
PRODUCTS, DESIGNS, DATA, OR INFORMATION MAY BE USED WITHOUT INFRINGING THE INTELLECTUAL
PROPERTY RIGHTS OF OTHERS. IN NO CASE SHALL THE DESCRIPTIONS, INFORMATION, DATA, OR
DESIGNS PROVIDED BE CONSIDERED A PART OF OUR TERM SAND CONDITIONS OF SALE.

105
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Presentacio de I'informe
“Evaluacion de la exposicion a nanomateriales: grafeno”

Agurtzane Zugasti Makazaga
Jefa de la Unidad Técnica del Instituto Nacional
de Seguridad y Salud en el Trabajo (INSST).

Moderacio: <:><:>

GOBIERNO  MINISTERIO ;
DEESPANA  DETRABAJO (FSS’[
Y ECONOMIA SOCIAL

Instituto Nacional de

Anna Francesca Oliete, Responsable Técnic de Seguretat i Salut a Barcelona de I'lCSSL.




Evaluacion de la exposicion a nanomateriales:
grafeno




Evaluacion de los riesgos derivados de la exposicion por inhalacion a

RD 374/2001 . :
agentes quimicos peligrosos
Medicion de la concentracion del agente o :
quimico en el aire 3 Valor limite ambiental

(1) @ | Efectos toxicolégicos
09 ® :

PARTICULAS NANOMETRICAS y :..‘

Efectos toxicolégicos | m ? <:><:
No VLA especificos " O
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UNE-EN 17058:2022 Exposicion en el lugar de trabajo. Evaluacion de la
exposicion por inhalacion de nano-objetos y sus aglomerados y agregados

Niveles de evaluacion
de la exposicion

Nivel 1 - Evaluacion inicial

Medidas de gestion
del riesgo
l

Nivel 2
Documentar los

resultados * Muestreo: aire del puesto de trabajo /zona de respiracion

;Potencial
para la liberacion
y emision?

Si

* Instrumentos de lectura directa portéatiles

Medidas de gestién Nivel 2 — Evaluacion de + Concentracion en numero/ area superficial de las particulas
del riesgo exposicion basica — * Muestreo de la actividad

* Muestreo del fondo (referencia)

[

* Muestreo con filtros para analisis quimico o microscopia

Documentar los electrénica (SEM/TEM)
resultados

. » Informacion contextual (NM, actividad, fuentes secundarias,

medidas de control) <:

Si ;Indicacién de

la exposicion?

Medidas de gestién Nivel 3 - Evaluacién de
del riesgo exposicion completa <:>
‘ '

Si ¢Exposicidén No Documentar los
individual? resultados O :




Metodologias cuantitativas

Instrumentos de lectura directa portatiles

Condensation Particle Counter (CPC)

- » Modelo 3007

- » Estatico (1,7 kg)
Concentracion total particulas
Rango 0 - 100. 000 particulas/cm3
Tiempo respuesta: 1 segundo
10nm -1 pum

Optical Particle Sizer (OPS)

b *  Modelo 3330

« Estatico (2 kg)
Concentracion total particulas
Distribucion del tamafio (16 canales)
Rango 0 - 3000 particulas /cm?
Tiempo respuesta: 1 segundo
300 nm - 10 pm
Filtro interno para su posterior analisis

DiSCmini

Personal (700 g)

Concentracion total particulas

Area superficial particulas depositadas en zona alveolar
(LDSA)

Rango 1000 - 1.000.000 particulas/cm?

Tiempo respuesta: 1 segundo

10 - 700 nm conc. absoluta y 10 - 300 nm diametro modall

*  Personal / ambiental

»  Fraccion respirable

»  Filtros adecuados para analisis
quimico

Higgins - Dewell GK 2.69
(plastico) 4,2 |/min
3,0 I/min

Cassette abierta
~ 2 Personal / ambiental
\_ / e SEM-EDX

.

Mini Particle Sampler (MPS)

* Personal / ambiental
- TEM

* <1pum

* 0,3a1,5Il/min

C

C
%%
4
e
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UNE-EN 17058:2022 Conclusiones

Resultados de los analisis fuera de linea Resultados de la Conclusion

(Presencia de particulas respirables en monitorizacion en linea (DRI) (Probabilidad de exposicién

suspension en el aire en la zona de (Importancia del efecto de la inducida por la actividad del
respiracion con una composicion quimica actividad?) nanomaterial)
idéntica a la del nanomaterial investigado)

+ significativo probableb

+ no significativo posible/no se excluye
- significativo*® posible /no se excluye
- no significativo improbable

a Nivel de exposicion = significativo cuando el nivel de efecto de la actividad (es decir, la diferencia media de concentracion
entre la concentracion del fondo y la de la zona de respiracion durante la actividad) era significativo segun las
estimaciones de los modelos ARIMA (p < 0,05) (véase el anexo D) o segun las conclusiones con una regla de decision (RD)
(véase el anexo D).

b La probabilidad se convierte en posible/no se excluye cuando se observan fuentes secundarias.

determiné con el analisis fuera de linea).

¢ Indicacion de la presencia de nanoparticulas generadas por el proceso, pero no de los NOAA investigados (como se <:>
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Tareas a evaluar:

Tarea T1: Trasvasar y pesar en vitrina de gases de recirculacion, sin conducto

Tarea T2: Trasvasar en vitrina de gases con salida al exterior

Tarea T3: Trasvasar desde bolsa en vitrina de gases con sistema de extraccion apagado

Tarea T4: Limpieza de vitrina de gases con sistema de extraccion encendido
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T2 Trasvasar Muestreadores
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2 i
dEE 3
FE3 . . e
FRE Estrategia de medicion

o

Lo |
™ hl
. Punta de medicién 13m * Muestreadores: < >

* Fuente (dentro de vitrina) T1+ T2/ T3+ T4/ T1-TEM
* Personal (T1+ T2/ T3 + T4/ T1-TEM) >

 Fondo (T1+ T2/ T3 +T4) < >
A\ — /-

» Equipos (zona respiratoria/dentro de cabina/fondo) <
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Evaluacion de la exposicidn a grafeno

Equipos SEM + EDX TEM + EDX Conclusion
Diferencia significativa Probabilidad de exposicion
Mact > Mpgr + 3 SDyg, inducida por la actividad del NM
T1 No <LD aglomerados particulas y posible/ no se excluye
(fuente y aglomerados
personal) (fuente y
personal)
T2 Si probable
T3 No <LD aglomerados posible/ no se excluye
T4 No (fuente y improbable?
personal)




Evaluacion de la exposicion a nanomateriales:
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Medidas preventivas

Recomendaciones de utilizacion de las cabinas de extraccion

v

v

En el interior de la cabina solamente se debe disponer del material indispensable para llevar a
cabo el trabajo.

La abertura de la cabina debe reducirse al minimo espacio compatible con el trabajo que se va a
realizar.

Se recomienda la puesta en funcionamiento de la cabina unos 15 - 30 min antes del inicio del
trabajo.

Para evitar turbulencias, se recomienda que el usuario realice movimientos lentos dentro de la
cabina.

En caso de que haya que instalar equipos o material dentro de la cabina, estos no deben colocarse
contra las paredes de la misma. Se recomienda esperar de 2 a 3 min antes de empezar a trabajar.
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