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Colombian nano patents
Nano patentes colombianas
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Database source Info R
Informacion de busqueda en las bases de datos los Andes

Data base: Scopus ( http://www-scopus-com.ezproxy.uniandes.edu.co/ )
ISI Web (http://apps.webofknowledge.com.ezproxy.uniandes.edu.co/ )

Search keywords criteria:

AFFILCOUNTRY(Argentina) OR AFFILCOUNTRY(Brasil) OR AFFILCOUNTRY(Brazil)
OR AFFILCOUNTRY(Bolivia) OR AFFILCOUNTRY(Colombia) OR
AFFILCOUNTRY(Ecuador) OR AFFILCOUNTRY(Chile) OR AFFILCOUNTRY(Peru) OR
AFFILCOUNTRY(Uruguay) OR AFFILCOUNTRY(Paraguay) OR
AFFILCOUNTRY(Venezuela) OR AFFILCOUNTRY(Trinidad) OR
AFFILCOUNTRY(Panama) OR AFFILCOUNTRY(Costa Rica) OR
AFFILCOUNTRY(Guatemala) OR AFFILCOUNTRY(Nicaragua) OR AFFILCOUNTRY/(EI

Salvador) OR AFFILCOUNTRY(Mexico) AND nano
Years searched: 1961 - 2015

Accessed on: Jun 02 2015
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Uniandes by the numbers

Universidad de Los Andes en numeros

2001 2005 2011 2014
Undergraduate 26 28 31 32 | IESETE Y
Pregrado (7,902) (10,489) (12,497) (13,445) e
Master 22 22 38 51
Maestria (988) (1,521) (2,515) (3,149)
PhD g 7 7 14 15
Doctorado (4) (63) (276) (420)
Titular
Professors 389 476 581 629
Profesores de
planta
Facilities 63,458 75,955 156,694 163,981

Infraestructura (m?2)




Nano activities distribution at Uniandes Universidad de
Distribucién de actividades nano en Uniandes los Andes
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Nano-Risk Scenario Universidad de
Escenario de riesgo nano
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Nano-Risk Scenario Universidad de
, _ los Andes
Escenario de riesgo nano
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Universidad de

Nano-Risk Challenge los Andes
Retos con el Riesgo-Nano

éHow to manage the safety of a laboratory where nano-
materials are handled?

¢Como gestionar la sequridad de laboratorios que sintetizan o manipulan nano-materiales?

¢How to turn research & development processes into
academic oportunities to construct safety cultutre?

¢Como convertir los procesos de investigacion y desarrollo en oportunidades académicas
para construir cultura de sequridad?

¢How to include the emerging risks related to the handling
of nano-materials or nano-composites in the HSE
management?

¢Como incluir los riesgos emergentes asociados al uso de nano-materiales o nano-
compuestos en la gestion HSE?
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Universidad de

Main objectives los Andes
Objetivos principales

Provide safe
environment to
develop
nanotechnology
activities at
Universidad de
Los Andes

Protect human health
Proteger la salud humana

Protect environment
Proteger en medio ambiente

Protect facilities
Proteger la infraestructura

Protect institution goodwill

Proteger la reputacion de la institucion

Promote sustainable research and innovation
development

Promover el desarrollo sostenible de investigacion e
innovacion 12



Risk Management flow Univesidad g
Flujo de gestion del riesgo
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Scenaries and context definition []jsiness
Definicion de contexto y escenarios

ISI and Scopus publication track
Seguimiento de publicaciones en ISl y Scopus

Purchasing department request
Solicitud al departamento de compras

<

* Engineering barriers - Potential
* PPE Barriers - exposed
* Physics groups
* Chemist

* Engineering Dep.

&

Potential
nano
materials
hazards

Zn NP
Ag NP
Carbon Based Nanomaterials

Pre-training survey
Encuesta pre-entrenamiento 14




RiSkS identification Universidad de
- . : los Andes
ldentificacion de riesgos

Risk perception of nano?
éCual es la percepcion de riesgo nano?

Are nanomaterials potentially harmful for health? Did you considered nano-risk while you were planing your experients

¢Son los nanomateriales potencialmente riesgosos para la salud? ;Considero el riesgo nano mientras planeaba sus experimentos?

B Yes (65%) [ No (35%) Bl Yes (13%)

B No (87%)
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Universidad de

Risks identification los Andes
ldentificacion de riesgos

Have you been trained on safety Which PPE do you use to handling
handling of nanomaterials? nanomaterials?

éHa recibido entrenamiento en el manejo éQue EPP usa usted para manipular
seguro de nanomateriales? nanomateriales?

\-

B Yes (22%) [l No (78%) B Gioves [l Safety glasses [l Lab coat [l Facial mask [l Tapabocas

16



Risks identification
ldentificacion de riesgos

Frequently used nanomaterial
Nanomateriales mas usados
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Universidad de
los Andes

Hazard*
Peligrosidad

High

Low to Medium

Medium

Medium
High

Low to High

*Musee N: Oct 4 2010
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los Andes

Table |. Qualitative quantification of toxicity levels of different NMs based on the currently available ecotoxicity data

NMs type Examples Hazard (toxicity)”
Carbon based Fullerenes High
Singled-walled carbon nanotubes (SWCNT) High
Multi-walled carbon nanotubes (MYWCNT) High
Metal oxides Zinc oxide (ZnO) Medium
Titanium oxide (TiO,) Low
Aluminium oxide (Al,O3) Medium
Yttrium iron oxide (Y3Fe;0,;) Low
Silicon dioxide (SiO,) Low
Iron oxide (Fe;O5) Medium
Metals Silver (Ag) Medium
Gold (Au) High
Silica (Si) Low
Quantum dots Cadmium-selenide (CdSe) High
Cadmium telluride (CdTe) High
Others Silicon nanowires Low
Nanoclay particles Low
Dendrimers Medium

Musee N: Oct 4 2010
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Universidad de

Risks Assessment los Andes
Analisis de riesgos

Risk of involuntary exposure
Riesgo de exposicion involuntaria

e Nano-risk misperception (Percepcion inadecuada del riesgo nano)

e Incomplete or lack of safety-training on handling nanomaterials
(Entrenamiento incompleto o ausente en el manejo seguro de nanonomateriales)

e Incomplete use of PPE (Uso incompleto de EPP)

Use of potentially hazardous nanomaterials

Uso de nanomateriales potencialmente peligrosos

e Carbon based nanomaterials (Nanomateriales basados en carbono)
e Metals and oxides (Oxidos y metales)

Risk of environmental issues
Riesgos al medio ambiente

15



Universidad de

Risks Evaluation & treatment los Andes
Evaluacion y tratamiento de riesgos

High risk of involuntary exposure

Alto riesgo de exposicion involuntaria

Training on nanomaterials and safety
Entrenamientos en nanomateriales y seguridad
| _, Protocols for safety handling of CBN

Protocolos para el manejo seguro de NBC

App to self-assessment of nano-risk
r Aplicativo para auto-evaluacion del riesgo nano

N

Use of potentially hazardous nanomaterials

Uso de nanomateriales potencialmente peligrosos

20
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Preventive controls los Andes
Controles preventivos

Training based on lifecycle: handling,storage labeling and disposal

Definitions
Properties
Potential risks

Cases/examples

10 Lab’s technicians :
Proposed risk management plan at

70 undergrad students Uniandes

Barriers (Personal, engineering)

10 postgraduate students

App Introduction
5 Full time professors PP
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Preventive controls los Andes
Controles preventivos

Self-assessment of nano-risk, mobile app

ldentificacidn del Nanomaterial hazard identification

Peligro del Identificacion del peligro nano
Nanomaterial

Origen del Nanomaterial

Manomaterial Comercial v

Exposure liability

Formulacién del Nanomaterial . 0 o4
: Riesgo de exposicion
Matriz Solida -

Concentraciéon

Menor de 1 gramo A

Suggested protective equipment

Caracterizacion del nanomaterial

Ninguna . Equipos sugeridos de preteccion

Informacidon de toxicidad

Mo hay estudios ¥

< O
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Corrective controls los Andes
Controles correctivos

Safe handling of carbon based nanomaterials’ protocols

Public access to the protocols by intranet
Identify the different CNTs

[1Juniandes

Gases  SegNanotecnologfa

Programa de Nanoteconologia

Explain the potential health risk

* PROCEDIMIENTO DE SEGURIDAD CON NANOTUBOS DE CARBONO . . . .
Assess the risk according with the CNT & Activities

P the approprite expostre barriers

web e Administrative

e Engineering

e Personal protective equipment
e Waste disposal

e Accident management
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Some Strategic Programmes

Erancais

O E( D Follow us
E-mail Alerts | Blogs [NEWRS] f Rt

BETTER POLICIES FOR BETTER LIVES

Search

QECD Heme » Sciance and technology » Safety of manufactured nanocmaterials

Safety of manufactured nanomaterials

» Biotechnology policies Find Focus
> Biosafaty - BlaTrack
» Publications
> Seiance and tachnology Launched in 2007, by the
policy » Hesearch database on the safety of » Curren} developments at Working Party on Manufactured
manufactured nanomaterials the national and Manomaterials MPMN}. this
» Innovation in science, - international level programme is being underiaken
technology and industry » Flyer on nanomaterials at QECD by OECD member countries and
Safat o S— other stakeholders to ensure the
e S e T safety testing of a number of
R Latest Documents nanomaterials.
» Sponsorship programme ¥ Read more
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ISO/TC 229 - Nanotechnologies

Pig s
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Total number of published ISO standards related to the TC and
its SCs (number includes updates):

Number of published ISO standards under the direct
responsibility of ISO/TC 229 (number includes updates):

Participating countries:

Observing countries:

42

42

33
15
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los Andes

25



Treat as normal chemical,

Nano-safety roadmap for researchers

. ¢ Is the manomaterial PROVEN to
be nomtoxic and mon pyropheric?

©

. 5 .
: o 'i
© Be cautious!!
Is the material Are you handling the Is the namomaterial
_'So "d"“" erial . e Prevent exposure to 4 the senomsteriel nanceastivial in 3 Meakproed handled in a‘open’ fume
di s 5 ' oxic nanomaterial asmuch as *+ embeddedina Enatrix ¥ losed reaction vessel, ‘dosed” *  hood or 2 controlled open
SRy ossible such asaliquid? fumse hood ce a glove bow? , ©
« Insoluble in water/bodily Muids? @ P . environmee
: > ,
.
Use the Ocoupation Hygiene Strategy 10 privent expasere. v .
.
Use gloves and replace Use a full face mask with P3
them after contact Test the pyrophoric properties certified cartridges to prevent
Clean up spills on smalf scale (bring a seall inhalation exposure, usel
amount i contact with air). double pair of) gloves and 3
iy lab coat.
i I For reaction vessels, filter the
| exhast gas with a HEPA
filter.
.
Unknown material
Cleaning Proced
Always eaning Procedure
» y { 7 Set a cleaning procedure in place,
9 ' P
A ' Use your S 4 l .
; &
knowledge and ,
common sense, o
J Ask for advice - o
s "
when in doubt.
) : Wipe with a wet cloth| use water or Prevent (imhalation) exposure daring Dispose of doth, gloves and solvents as
Astess the ricks of your namo Moaitor the lab air- before, solvent] or chean with a vaccum cleaner cleaning by working in a funse hood when chemical waste.
material and incorporate it in during and after handling the sultable for nenomaterial{ monitor the Bt Sl vosirhab s iate
your safety report. nanomaterial- and compare to st periodically). = 5 i
the benchmark axposure limits, pe ) L L oquls
ﬁw Adnptad (1o TU Dt Moo sabecy pobdelines The lelorvmusion contaband by 11de bnfagraphic i irmedad 18 privide gane ol ifeempnmn 19 6 drrimtanies oo saleny paakilones mest 39 e wd
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Next activity

Siguiente actividad

It will takes 40 min, in three labs
Tomara 40 min, en tres laboratorios

Atomic force
microscopy (AFM)

Microscopia de fuerza
atomica

e tribology measurement
of lubricants

Genotoxicity of
nanomaterials on
mammalian cells

Genotoxicidad de
nanomateriales en células
de mamiferos

e Comet assay

e MTT assay

Scanning electron
microscopy (SEM)

Microscopia
electrénica de
barrido
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