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—_—
Attraction El t
Technology Push raction Hlements Market Pull

Nanotechnology APl.nano / SIBRATEC NANO Petrobras

e Vale Bayer
International Ecosystems

Integration Alliage Samsung
e

. Suzano Embraco
Science & Technology Advanced Materials National Program

Centres Aché Basf
Technip

National Laboratories

Private Laboratories Photonics

Universities Advanced Manufacturing National Governance System GE

Google
e

Integration / Support

mcticl moic [ mec [ Ms v B MapA B MviA il MME [l MRE I MITE
"FINEP WENDES JEMBRAPIJCNI FAPs [l State Gov

Nanomercosur 2017 — Delegacion Brasilefia
Dr. Leandro Antunes Berti



MINISTERIO DA

CIENCIA, TECNOLOGIA, Ministry of Science, Technology, Innovation and Communication — MCTIC

INOVAGOES E COMUNICAGOES

Secretariat of Technological Development and Innovation — SETEC
General-Coordination of Converging & Enabling Technologies — CGTC

@N;I\\I\O NANgREq

. T o Consultive
Sibratec :
o Commitee

{3
7z
>
7
@,

Interministerial
Commitee

Nanotechnology

Nanomercosur 2017 — Delegacion Brasilefia
Dr. Leandro Antunes Berti



MINISTERIO DA

CIENCIA, TECNOLOGIA, Ministry of Science, Technology, Innovation and Communication — MCTIC

INOVAGOES E COMUNICAGOES

=N Secretariat of Technological Development and Innovation — SETEC

BRS\ General-Coordination of Converging & Enabling Technologies — CGTC

National Nanotechnology Laboratory System — SisNANO
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PRINCIPAL OBJETIVO: “Universalization and access to
state-of-the-art infrastructure and scientific technical
support for Nanotechnology”
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Aligned to the National ST&I policies
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Strategic - National Laboratories

Laboratories

— Give >50% of labor time to the community

1 8 Associated { Local State/University Laboratories
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Laboratories

Give > 15% of labor time to the community
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National Nanotechnology Laboratory System — SisNANO
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Strategic Labs (8)
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Main Goal: “Universalization and access to state-of-the-
art infrastructure and scientific technical support for
Nanotechnology”
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Associated Labs (18)

LABNANO-UFPA
UFC

UFPE-LARNano

PUC-RJ

LANano-UFMG UFRJ

UFV CCDPN-UNESP

LCE-UFSCAR
CCS-UNICAMP
NANOBIOSS- UNICAMP

UFABC
NAP-USP

IBMP

LINDEN - UFSC
UFRGS/LRNANO/CNANO
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Industrial Development Nanotechnology Cluster

Founded in 2013, with 30 members
General Manager: Dr. Leandro Antunes Berti
Steering Comitee: Prof. Dr. Anténio Rogério de Souza

Researcher Leader (60)

;/' TECNOPOLIS 2 Suppller(14)
- 1 7 User (16)

.
AP | _ Members Institutional (10)
nanotecnologia Strategic Partners (28)

Setores:
Textile, Cosmetics, Health (biomedical, physical therapy), Pharmaceuticals, Food, Automotive,

Metal-mechanics, Paints, Resins and Plastics, Toxicology, Transportation, Energy, Environmental,
Construction, Legal & Social
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Examples: Nanovetores

Developer of encapsulated raw materials for high-tech industry.
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As Zika fear spreads. Brazilian mothers opt for mosquito-
resistant baby clothing

Exports to more
than 22 countries
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CETARCH

CERAMICA TECNICA E ARCHITETURAL LTDA

Special Ceramics (CT CEDUR 90)

* Increases the internal forces of resistance to
impacts and micro impacts
* Hinders the spread of intergranular cracks
* Increases the durability of the final material
msmao DESQASTE

- DA DUREZA
RESIST CMTAEO CT CEDUR 90

" m% e Alumina Al,O5;>93%

P * Water Absorption < 0,005%

ferro fundido bnnoo-cr * Bulk density: 3,6 g/cm?
® koo baixa liga % Zete * Flexural strength: 380 MPa
6 s fndido lametar * Klc:4.5 MPam'/2
,E’mm 990 80 N9 . i * Vickers Hardness (10 kgf)> 1300
° e e o —_— = *+ Color: White

DUREZA (VICKERS)
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Rede Nacional de
Métodos Alternativos
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0 < d < 100 nm -> Natural Nanomaterials (NN) / Engineered Nanomaterials (ENM)

100 < d <500 nm = NNe ENM / NOAA

500 < d <1000 nm -> NOAA

L
(1"}
‘=
()
)
(1}
£
o
c
©
2

d > 1000 > Microstructures

Dimension + Function + Control

Nanocomposites 3 D

Nanoparticle 0 D
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Materials Toxicity

Substance

LD50 / LC50 (mg/kg)

Classification

Sugar 29.700 Relatively harmless
Vitamin C 11.900 Practically non-toxic
Table Salt 3.000 Practically non-toxic

Paracetamol 1.944 Slightly toxic
Aspirin 200 Moderately toxic
Cafein 192 Moderately toxic
Nicotin 13 Highly toxic
Strychnine 1 Extremely toxic
Viper Venon 0,025 {ou 25 pg/kg} Extremely toxic
Polonium - 210 0. 00001 {ou 10 ng/kg} Extremely toxic
Botulinum toxin (Botox) 0. 000001 {ou 1 ng/kg} Extremely toxic

Hodge and Sterner’s Toxicity Rating Scale
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Materials Toxicity

o
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1,25 litre / 40% alcohol 27 shots / 45 ml

Source: https://brightside.me/inspiration-health/how-much-of-these-15-popular-foods-and-items-can-kill-you-375410/
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Materials Toxicity

4 .

potassium

Source: https://brightside.me/inspiration-health/how-much-of-these-15-popular-foods-and-items-can-kill-you-375410/
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Materials Toxicity

Substance LD50 / LC50 (mg/kg) Classification
Sugar 29.700 Relatively harmless
Vitamin C 11.900 Practically non-toxic

Any material or nanomaterial

can be toxic (it depends on the Reference Dose)

Viper Venon 0,025 {ou 25 pg/kg} Extremely toxic
Polonium - 210 0. 00001 {ou 10 ng/kg} Extremely toxic
Botulinum toxin (Botox) 0. 000001 {ou 1 ng/kg} Extremely toxic

Hodge and Sterner’s Toxicity Rating Scale
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Physicochemical and Biological Nanomaterials Properties

Agglomeregation State Concentration Shape

Surface '3 R e
Speciation S . AT

Surface

Charge °®

Functionality 3
15
&8
A O G
Porosity / Structure /
Surface Area Composition Crystallinity

Source: Hassellov & Kaegi, 2009

Review of achievements of the OECD Working Party on
Manufactured Nanomaterials' Testing and Assessment
Programme. From exploratory testing to test guidelines, 2016

Size
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Size

\

Distribution
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Toxicity endpoints

Physicochemical
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Environmetnal
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Material Safety
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Physicochemical and Biological Nanomaterials Properties

Agglomeregation State Concentration Shape

s 5 6 Toxicity endpoints

Porosity / " Structure / Material Safety
Surface Area Composition Crystallinity .
: ; properties

Source: Hassellbv & Kaegi, 2009

Review of achievements of the OECD Working Party on
Manufactured Nanomaterials' Testing and Assessment
Programme. From exploratory testing to test guidelines, 2016
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How to assess nanomaterials / nanoproducts?

How to do?  Which methods?

Standard Procedures?

Which tools? What to do?
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Nanosafety Standardization Committee
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Conformity Assessment Model

How to do?

RAC

(Conformity Assessment Regulation)

Model Assessment

What to do?

RT

(Technical Quality Regulation)

Assessment by by Product Type
(Case by Case approach)
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Nanosafety Value Chain Assessment

Nanomaterial homologated nanomaterial Nanoproduct
Supplier > Manufacturer

Quality Management Q
Homologation l ? ? ? Q
GECECED

Nanomaterial
Homologation

Quality Management T

Homologation

) ) Nanoproduct Certified
Quality Management Nanomaterial / Nanoproduct

Homologation Characterization

v’@
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DEVELOPMENT
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Nanosafety Assessment Method

1st Step

Control Banding

Exposicao

ISO/TS 12901-2

2nd Step

MoE (Mode of Exposure)

Ingestion

OECD Guides and Test Guidelines

Alternative Methods To Animal Experimentation
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Risk Analisys Assessment

Basic information Parent Material
Auditable Values: Auditable Values:
e Name / Nanomaterial Description: | ¢ Lowest OEL: 1900 mg/kg
NanoRepllent (Gliceril behenate, Melaleuca | ¢  Carcinogenic? No
Oil) e  Reproductive Hazard? No
e CAS Number: 77538-19-3 or 30233-64-8, | ¢  Mutagenic? No
8647-73-4 e Dermal Hazard? No
e Activity classification: nanomaterials during | ¢ Asthmagen? No
liquid blending operations
e  Current Safety Control: Containment
Ocupational Assessment Nanomaterial
Auditable Values: Fixed Values:

e Estimated maximum amount of chemical | ¢ Solubility: Soluble
used in one day (mg): 1.000.000 mg

e Number of Employees with Similar Exposure:
6-10 e  Surface reactivity: Low

e Dustiness: Low Surface Chemistry: Low

e Frequency of Operation: Daily Particle shape: Spherical

e  Operation Duration (per shift): 1h - 4h Particle Diameter: (180 + 30) nm

Carcinogénic? No

Reproductive Hazard? No

Mutagenic? No

Dermal Hazard? No

Asthmagen? No

Auditable Values:
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Risk Analisys Assessment

* Suppliers of nanomaterials and manufacturers of nanoproducts.
* Application of Control Banding (ISO / TS 12901-2).
* Checking the effectiveness of countermeasures according to the risk level.

ReleaseExponsure Probabiity
Unbikaly (1) Low (2) Likeiy(3) Prebabie (4)

[ very Hign |

(0)

WorkeeE nviroamental Hazard
a

Medsum Scoring Levels Risk Levels Countermeasures
8)
< 125 RL1 General or natural ventilation
Low Very High + Extremely RLL General mechanical or natural
A) Unlikely (125) ventilation
Closed Ventilation: ventilated cabin,
125 — 150 RL2 fume hood, closed reactor with
normal opening
High + Extremely Unlikely (100) RL3 Containment
150 — 175 RL3 Containment
175 — 200 RL4 Find an Expert
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Mode of Exposure (MoE)

Exposure Time
Dermal Ingestion Inhaling

Exposure Time

1x até 4x < 5x
Risk Group

Adult> Child > Elderly > Pregnant
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Mode of Exposure (MoE)

1st Dermal 2nd Ingestion 3rd Inhaling
Permeagao Cutdnea ADME Toxicocinética
(OECD TG 428) (OECD TG 417)

Inalagao Aguda
(OECD TG 403 ou 438)

NAO SIM
Retornar ao
Desenvolvimento ,
.
sIM B
NAO Relatério

Iritagdo Cutdnea (OECD TG 404 ou 439) Mutagenicidade (OECD TG 476)
Sensibilidade Cutidnea (OECD TG 408) Teratogenicidade (OECD TG 414)

Toxicidade Aguda (OECD TG 402) Carcinogenicidade (OECD TG 451)
Irratagde no Olho (OECD TG 405) Genotoxicidade (OECD TG 473)

Retornar ao
Desenvolvimento
v
5IM

Relatério

¥
Relatério

Retornar ao \ NAO
SiM

Desenvolvimento
Préxima Etapa
Testes de Inalagdo

Produto Certificado

Proxima Etapa
Testes de Ingestao
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Mode of Exposure (MoE)

Adulto
. . ) Exposicdo Frequéncia (dia)
Exposigdo Frequéncia (dia)
Dérmica 1lvez até 4 vezes acima de 5 vezes
- OECD TG 428
Dérmica 1vez até 4 vezes acima de 5 vezes OECD TG 428
OECD TG 428 plcado dretamentena | 20712008 OECDTG 404 OECOTC 406
OECD TG 428 pele OECD TG 406
Aplicado diretamente na pele - OECD TG 404 OECD TG 404 OECD TG 402
OECD TG 406 Aplicado nos dlhos / OECD TG 405 OECD TG 405 OECD TG 405
Aplicado nos 6lhos / mucosas - OECD TG 405 OECD TG 405 [ucosas SroTC %
OECD TG 428 OECD TG 428 OECDTG 428 OECD TG 404
Via liquida - OECDTG 428 OECD TG 404 via liguida OECDTG 406 OECDTS 404 OECDTG 406
q OECD TG 406
OECD TG 404 OECD TG 406 OECD TG 402
OECD TG 428 OECD TG 428 OECD TG 428
. OECD TG 428 OECD TG 428 OECD TG 404 OECD TG 404
Encapsulad'o /. carreado via . OECD TG 404 OECD TG 404 Eﬂcaps‘;?z:\figg"eado OECD TG 406 OECD TG 406 OECD TG 406
liquida OECD TG 406 OECD TG 406 OECD TG 402 OECD TG 402
OECD TG 402
Ingestdo Ingestéo
OECD TG 417
OECD TG 417 OECD TG 417 OECDTG 417 OECD TG 476
Ingerido OECD TG 417 SEEB 12 Z;Z OECD TG 476 Ingerido OECD TG 4511 o ey OECD TG 451
OECD TG 451 OECD TG 4731
OECD TG 417 OECD TG 417
T OECD TG 417 OECD TG 417
via liquida OECD TG 417 OECD TG 451 OECD TG 476 Via liquida st oEeDTG st oDTeaTe
OECD TG 451 OECD TG 414
OECD TG 417
. OECD TG 417 OECD TG 417 OECD TG 417
EncapsuladP /.carreado via OECD TG 417 OECD TG 451 OECD TG 476 OECD TG 417 ORCD TG 451 OECD TG 476
liquida OECD TG 451 Encapsulado / carreado OECD TG 451
q OECD TG 473* " via liquida OECD TG 4511 OECD TG 476 OFCD TG 473"
OECD TG 473 OECD TG 414 OECD TG 414
ECD TG 417
Encapsulado / carreado via OECDTG OECD TG 417
o OECD TG 417 OECD TG 417 OECD TG 451 OECD TG 417 OECD TG 417 OFCD TG 451
sélida % Encapsulado / carreado OECD TG 451
OECD TG 473 via slida OECD TG 451 OECD TG 414 OECD TG 476
. . OECD TG 417 OECD TG 473*
Via sélida / pé OECD TG 417 OECD TG 417
OECD TG 451 OECD TG 417 OECD TG 417
= OECD TG 417 OECD TG 451
Inalagéo Via s¢lida / pé OECD TG 4511 OECDTG 4511 OECD TG 476
Inalado OECDTG 414 OECD TG 473*
Encapsulado / carreado via OECD TG 403 OECD TG 403 OECD TG 403
sélida ou ou ou Inalagao
Via sélida / p6 OECD TG 436 OECD TG 437 OECD TG 438 Encapsu||2257‘zarreado OECD TG 403 OECD TG 403 OECD TG 403
Via aérea / aerossol via sélida ou ou ou
Via sélida / p6 OECD TG 436 OECD TG 437 OECD TG 438
* se carreamento menor que 100 nm Via aérea / aerossol
Tdepende do tipo de substancia ingerida (ex: corantes, quimicos controlados) * se carreamento menor que 100 nm
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Example: Cosmetic Nanosafety Assessment
Safe by Design

Nanomaterials Nanoproduct
Supplier (FN) Manufacturer (FP)

E . .

Materlals
Project & Tools ‘ .
Model Components anufacturing
Metrology

Y Manageable

Product
Accredited
Laboratories
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Public Engagement
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Public Engagement

4 NANOSEGURANCA
: NA PRATICA

NANOSEGURANCA
NA PRATICA

GUIA PARA ANALISE DE SEGURANCA DE
EMPRESAS, LABORATORIOS E CONSUMIDORES
QUE UTILIZAM A NANOTECNOLOGIA
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Oceti  Buoesc B,
Apoio:
André Luiz Meira de Oliveira

FAgSC ®upEsc  LabGES QQ certi Leandro Antunes Berti

Carlos Roberto De Rolt
Palestrantes:
Leandro Berti e André Oliveira
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Thank you!

https://www.facebook.com.br/nanosseguranca

https://www.linkedin.com/in/leandroaberti/

Dr. Leandro Antunes Berti (leandro.berti@mctic.gov.br)

National Coordinator of Converging & Enabling Technologies
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