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SOURCES OF NANOMATERIALSSOURCES OF NANOMATERIALS

��BiologicalBiological::
��FerritinFerritin
��ATP ATP synthasesynthase
��VirusesViruses, , nanobacteriananobacteria

��NaturalNatural::
��VulcanicVulcanic  ashash
��SeaspraySeaspray
��Forest Forest firesfires
��ErosionErosion

�� Man-madeMan-made::
�� Diesel Diesel exhaustexhaust
�� FiresFires / toasters / toasters
�� ManufacturedManufactured nanoparticles nanoparticles
�� OneOne cm cm33  ofof  urbanurban air  air containscontains

10.000 – 50.000 nanoparticles10.000 – 50.000 nanoparticles

GJN, 3/2006
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TWO PRINCIPAL FEATURES MAY AFFECT PHYSICAL ANDTWO PRINCIPAL FEATURES MAY AFFECT PHYSICAL AND
TOXICOLOGICAL PROPERTIES OF TOXICOLOGICAL PROPERTIES OF NPsNPs//NMsNMs

�� Quantum Quantum effectseffects
�� important important atat the  the lowlow end of  end of nanoscalenanoscale

�� maymay  produceproduce changes in  changes in opticaloptical,,
magneticmagnetic, thermal or , thermal or conductivityconductivity
propertiesproperties

�� IncreasedIncreased surface area  surface area perper unit mass unit mass
�� 1 mL of nanoparticles (2.5 nm; 51 mL of nanoparticles (2.5 nm; 5

g/cmg/cm33) has a surface of ) has a surface of 240 m240 m²²

�� Surface Surface maymay affect dissolution affect dissolution
kineticskinetics /  / bioavailabilitybioavailability or  or increasedincreased
surface surface activityactivity

Supergel: nano-SiOnano-SiO22 + +
waterwater

GJN, 3/2006



44

DOES « NANO-TOXICOLOGY » EXIST?DOES « NANO-TOXICOLOGY » EXIST?
 NO OR LITTLE EVIDENCE  NO OR LITTLE EVIDENCE FOR TYPICALFOR TYPICAL
TOXICOLOGICAL PROPERTIES OF TOXICOLOGICAL PROPERTIES OF NPsNPs

�� NOTE:NOTE:  ToxicologicalToxicological profiles of substances,  profiles of substances, bulkbulk, micro, nano, , micro, nano, vapourvapour
or solution, tend to or solution, tend to bebe the  the samesame or  or similarsimilar ( (testingtesting of  of chemicalschemicals, , drugsdrugs,,
foodfood  ingredeintsingredeints))

�� ParticleParticle size of a substance has  size of a substance has littlelittle impact on  impact on itsits  toxicologicaltoxicological profile,  profile, UNLESSUNLESS::

�� Size Size effecteffect: absorption or absorption : absorption or absorption kineticskinetics  maymay  bebe  affectedaffected by  by particleparticle size size

�� Surface Surface effectseffects: surface : surface activityactivity  playsplays a  a rolerole (relative surface  (relative surface increasesincreases  withwith  particleparticle
size)size)

�� EfectEfect on  on externalexternal  exposureexposure: : smallersmaller  particlesparticles  →→ longer time of  longer time of settlementsettlement  →→
increasedincreased inhalation  inhalation exposureexposure

�� New New physicalphysical  shapeshape: : somesome  NPsNPs (SWCNTs) have a fibre-type  (SWCNTs) have a fibre-type shapeshape. . SinceSince
theythey are insoluble,  are insoluble, theythey display fibre- display fibre-likelike  toxicitytoxicity ( (asbestosasbestos))

Relative Relative particleparticle surface surface: : mm-particlesmm-particles <<  << microparticlesmicroparticles
<< nanoparticles << solutions or << nanoparticles << solutions or vapoursvapours ( (individualindividual  moleculesmolecules))GJN, 3/2006
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USE OF NANOTECHNOLOGY IN THE COSMETICUSE OF NANOTECHNOLOGY IN THE COSMETIC
INDUSTRY: ISOLATED  SINGLE  SKIN  CELLINDUSTRY: ISOLATED  SINGLE  SKIN  CELL

((AtomicAtomic Force  Force MicroscopyMicroscopy - AFM) - AFM)

Dry corneocyte Hydrated corneocyte 

Friction profile Friction profile

GJN, 3/2006
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5 nm

USE OF NANOTECHNOLOGY IN THE COSMETICUSE OF NANOTECHNOLOGY IN THE COSMETIC
INDUSTRY: INDUSTRY: SURFACE  FINE  STRUCTURE  OF  HAIRSURFACE  FINE  STRUCTURE  OF  HAIR

(AFM)(AFM)

GJN, 3/2006
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Liposomes
100-300 nm
(Caffeine)

Water

Lipid

Nanocapsule
100-600 nm
(Vitamin A, E)

Polymer

Nanoemulsion
50 nm

(transparent)

Oleosomes
150-500 nm

Examples of nanomaterials

NANO-SIZED COSMETIC FORMULATIONSNANO-SIZED COSMETIC FORMULATIONS

Oil

GJN, 3/2006
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Nanotechnology-based innovations

Innovation Product Benefit of nanotechnology

Nanoemulsion Hair conditioner Unique texture, transparency

Nanocapsule Skin care Protects & transports active ingredient

Nanopigment Sunscreen Filters UV rays, consumer compliance

NANOTECHNOLOGY  IN COSMETICSNANOTECHNOLOGY  IN COSMETICS

GJN, 3/2006
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� A complete review on liposomes in cosmetics and drugs concluded that
liposomes do not penetrate through the intact stratum cormeum (SC) or
enhance penetration of active ingredients (1995)

� Joke Bouwstra (University of Leiden) published more than 30 articles on the
percutaneous penetration of liposomes or similar formulations using 14C-
labelled capsule membranes.

� It was concluded that lipids from soft capsules penetrate into the deep
layers of the SC, but were absent in the living skin. Lipids form hard capsules
were found only in / on the superficial leyers of the SC.

� Intact capsules – hard or soft - were only found on the surface of the SC

• Imbert D and Wickett R: Topical delivery with liposomes. Cosmetics and Toiletries magazine. 1995; 111:32-45.

• Honeywell-Nguyen P et al.: Quantitative assessment of the transport of elastic and rigid vesicle components and a model drug
from these vesicle formulations into human skin in vivo. Journal of Investigative Dermatology. 2004; 123(5):902-10.

• Van den Bergh B et al.: Interactions of elastic and rigid vesicles with human skin in vitro: electron microscopy and two-photon
excitation microscopy. Biochimica and Biophysica Acta. 1999; 1461:155-173.

NANO-SIZED COSMETIC FORMULATIONS DO NOT
PRODUCE PENETRATION INTO OR THROUGH THE LIVING

SKIN

GJN, 3/2006
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NANOPIGMENTS

Titanium dioxide is a mineral UV filter composed of micron-
sized aggregates. The aggregates themselves are composed of
grains that are nano-sized.

The aggregates are coated with a layer of silica : Image of
Eusolex® T-AVO TiO2 UV filter (Merck, D).

NANOTECHNOLOGY  IN COSMETICS: SUNSCREENSNANOTECHNOLOGY  IN COSMETICS: SUNSCREENS

GJN, 3/2006
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MODE OF ACTION OF CHEMICAL AND PHYSICALMODE OF ACTION OF CHEMICAL AND PHYSICAL
SUNSCREENSSUNSCREENS

SKINSKIN

LIGHTLIGHT

ORGANIC UV FILTER  (4-MBC)ORGANIC UV FILTER  (4-MBC)

• Absorption
• Release of absorbed energy (heat)

INORGANIC UV FILTERINORGANIC UV FILTER

1. Reflection 

2. Light scattering

IDEALLY, ORGANIC AND INORGANIC FILTERS ARE USEDIDEALLY, ORGANIC AND INORGANIC FILTERS ARE USED
IN COMBINATION (SYNERGISTIC ACTIVITY)IN COMBINATION (SYNERGISTIC ACTIVITY)

GJN, 3/2006
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RISK ASSESSMENT OF HUMAN DERMALRISK ASSESSMENT OF HUMAN DERMAL
EXPOSURE TO EXPOSURE TO NPsNPs: SUNSCREENS: SUNSCREENS

� Use / exposure:  NPs used in
cosmetics consist mainly of  ZnO or
TiO2 (sunscreens)

� Systemic exposure: penetration of
NPs into / through the skin, systemic
exposure?

� Hazard: does nano-size increase the
reactivity / toxicity of cosmetic NPs,
such as ZnO or TiO2?

� Risk management: can a chemical /
photo-chemical / biological activity of
ZnO or TiO2 be modified (coating)?

GJN, 3/2006
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Light Light scatteringscattering  dependsdepends on  on particleparticle
sizesize: : tootoo  smallsmall  isis  notnot  usefuluseful!!

CeO2
5-10
nm

CeO2
20 nm

CeO2
50 nm

Ref.: http://www.apt-powders.com

NOTE: NOTE: NPsNPs  atat 60 nm  60 nm provideprovide  bestbest UV protection  UV protection 

GJN, 3/2006



1414

PERCUTANEOUS PENETRATION ROUTES OFPERCUTANEOUS PENETRATION ROUTES OF
TOPICALLY APPLIED SUBSTANCES (TOPICALLY APPLIED SUBSTANCES (LademannLademann,,

2005)2005)

N.B.: No evidence for follicular penetration
into the living skin by NPs or microparticles

GJN, 3/2006
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PUBLISHED IN VIVO STUDIES ON DERMAL ABSORPTIONPUBLISHED IN VIVO STUDIES ON DERMAL ABSORPTION
OF NANOPARTICLES SHOW NO PENETRATIONOF NANOPARTICLES SHOW NO PENETRATION

No No penetrationpenetration  intointo  epidermisepidermis /  / dermisdermis in in
vivo, vivo, manman

Fluorescent Fluorescent polymericpolymeric  NPsNPsHoward, P, 2005Howard, P, 2005
((SoTSoT Meeting, 2005) Meeting, 2005)

No No evidenceevidence for  for penetrationpenetration  intointo living skin living skin
((preliminarypreliminary data, ECETOC, 11/2005) data, ECETOC, 11/2005)

Fluorescent Fluorescent particlesparticlesEU Nanoderm EU Nanoderm projectproject
(Tilmann (Tilmann ButzButz))

No No penetrationpenetration  intointo  epidermisepidermis /  / dermisdermis,,
accumulation in accumulation in thethe  folliclefollicle orifice, but  orifice, but nono

penetrationpenetration  ibtoibto living skin ( living skin (pigpig))

PolystyrenePolystyrene  NPsNPs, 20 , 20 andand 200 200
nmnm

Alvarez-RomanAlvarez-Roman et  et alal.,.,
20042004

TiOTiO2 , 2 , 10 10 andand 100 nm 100 nmPflückerPflücker et  et alal., 2001., 2001

No No penetrationpenetration  intointo  epidermisepidermis /  / dermisdermis in in
vivo, vivo, manman

Microfine TiOMicrofine TiO22LademannLademann, 1999, 1999

Microfine TiOMicrofine TiO22Tan et Tan et alal., 1996., 1996

RESULTSRESULTSMATERIALMATERIALSTUDYSTUDY

CONCLUSION:CONCLUSION: NO EVIDENCE THAT TOPICALLY APPLIED NO EVIDENCE THAT TOPICALLY APPLIED
NANOPARTICLES PENETRATE INTO NORMAL SKINNANOPARTICLES PENETRATE INTO NORMAL SKIN

((NPsNPs  willwill  alwaysalways  penetratepenetrate  lessless  thanthan a compound in solution!) a compound in solution!) GJN, 3/2006
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IN VITRO PERCUTANEOUS PENETRATION OF TiOIN VITRO PERCUTANEOUS PENETRATION OF TiO22 AND ZnO IN AND ZnO IN
PIG SKIN (4 mg/cmPIG SKIN (4 mg/cm²², 24-hrs): ABSORBED DOSE = ZERO *, 24-hrs): ABSORBED DOSE = ZERO *

0.00.0

0.00.0

0.00.0

ABSORBEDABSORBED
DOSEDOSE

(%)(%)

0.8 to 1.4 **0.8 to 1.4 **

0.00.0

0.00.0

RECEPT.RECEPT.
FLUIDFLUID

(%)(%)

102.3 to102.3 to
106.8106.81.4 to 1.5 **1.4 to 1.5 **98.6 to98.6 to

102.3102.3NPNPZnO, 80 nm, O/W ZnO, 80 nm, O/W emulsionemulsion
(10.3%)(10.3%)

86.1 to86.1 to
93.093.00.1 to 0.50.1 to 0.50.0 to 0.30.0 to 0.385.4 to 92.985.4 to 92.9

TiOTiO22, 30-60 x 10 nm,, 30-60 x 10 nm,
methicone-coatedmethicone-coated O/W O/W

emulsionemulsion (10%) (10%)

98.2 to98.2 to
100.4100.40.1 to 0.30.1 to 0.30.1 to 0.20.1 to 0.297.7 to 100.297.7 to 100.2

TiOTiO22, 30-60 x 10 nm, , 30-60 x 10 nm, silicasilica / /
methicone-coatedmethicone-coated O/W O/W

emulsionemulsion (10%) (10%)

RECOV.RECOV.
(%)(%)

SKINSKIN
(%)(%)

TAPETAPE
STRIPSSTRIPS

(%)(%)

SKINSKIN
WASHWASH

(%)(%)
TEST MATERIALTEST MATERIAL

Gamer et al., Toxicol. In Vitro, BASF, 2005; ** values at or below background levels

CONCLUSION: CONCLUSION: NO EVIDENCE FOR PERCUTANEOUS PENENTRATIONNO EVIDENCE FOR PERCUTANEOUS PENENTRATION

GJN, 3/2006
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Pseudo-Pseudo-penetrationpenetration: nanoparticles in/on the : nanoparticles in/on the hairhair  folliclefollicle
orifice orifice maymay  bebe mis- mis-interpretedinterpreted as  as penetrationpenetration  intointo the the

living living epidermisepidermis

scsc
EDED

DERMISDERMIS
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SKIN PENETRATION OF SMALL MOLECULES INSKIN PENETRATION OF SMALL MOLECULES IN
SOLUTION VS. INSOLUBLE SOLUTION VS. INSOLUBLE NPsNPs**

⊗⊗⊗⊗  ⊗⊗⊗⊗  ⊗⊗⊗⊗  ⊗⊗⊗⊗  ⊗⊗⊗⊗  ⊗⊗⊗⊗  ⊗⊗⊗⊗  ⊗⊗⊗⊗  ⊗⊗⊗⊗  
⊗        ⊗⊗⊗⊗    ⊗⊗⊗⊗  ⊗⊗⊗⊗  ⊗⊗⊗⊗   ⊗⊗⊗⊗  ⊗⊗⊗⊗       ⊗⊗⊗⊗

⊗     ⊗⊗⊗⊗  ⊗⊗⊗⊗  ⊗⊗⊗⊗        ⊗⊗⊗⊗  ⊗⊗⊗⊗

⊗⊗⊗⊗  ⊗⊗⊗⊗⊗⊗⊗⊗
⊗⊗⊗⊗⊗⊗⊗⊗
⊗⊗⊗⊗⊗⊗⊗⊗  
⊗⊗⊗⊗
⊗⊗⊗⊗
⊗⊗⊗⊗
⊗⊗⊗⊗

DIFFUSION OF MOLECULES INTO THE
SKIN IS LIKE A BREAKING DAM

* Prof. T. Butz, Chairman Nanoderm Task Force, 11/2005

NPs MOVE BY MECHANICAL FORCE:
WHY SHOULD A ROCK MOVE ONLY

IN ONE DIRECTION? (NO
MECHANISM TO DRIVE ACTIVE

PENETRATION)

?

?

GJN, 3/2006
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GENOTOXICITY / PHOTO-GENOTOXICITY / PHOTO-
GENOTOXICITY OF TiOGENOTOXICITY OF TiO22 AND AND

ZnO NANOPARTICLESZnO NANOPARTICLES

GN/ED: 11/2005GJN, 3/2006
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PHOTO-GENOTOXICITY / PHOTO-PHOTO-GENOTOXICITY / PHOTO-
CARCINOGENICITY OF TiOCARCINOGENICITY OF TiO22:  :  PROTECTIONPROTECTION

TiOTiO22, , nono
particleparticle  sizesize

givengiven

TiOTiO22, , nono
particleparticle  sizesize

givengiven

TiOTiO22, , nono
particleparticle  sizesize

givengiven

MATERIALMATERIAL

DNA damage in DNA damage in mousemouse
skinskin

Photo-carcinogenicityPhoto-carcinogenicity in in
hairlesshairless  micemice, , pre-pre-

treatedtreated  withwith Croton  Croton oiloil

Photo-carcinogenicityPhoto-carcinogenicity in in
DMBA DMBA pre-treatedpre-treated  micemice

STUDY TYPESTUDY TYPE

ProtectionProtectionGreenoakGreenoak et et
alal., 1993., 1993

ProtectionProtectionSuzuki, 1987Suzuki, 1987

ProtectionProtectionBestakBestak  andand
HallidayHalliday, 1996, 1996

RESULTSRESULTSAUTHORSAUTHORS

N.B.: N.B.: whatwhat do in vitro positive «  do in vitro positive « photo-genotoxicityphoto-genotoxicity »  » resultsresults  meanmean in in
practice, practice, whenwhen a compound has been  a compound has been shownshown  to to protectprotect  againstagainst  UV-UV-

inducedinduced cancer IN VIVO? cancer IN VIVO?

GJN, 3/2006
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PHOTO-GENOTOXICITY OF 10 TiOPHOTO-GENOTOXICITY OF 10 TiO22-POWDERS-POWDERS
USED IN COSMETICS *USED IN COSMETICS *

�� UponUpon  requestrequest of the SCCNFP (1999), an  of the SCCNFP (1999), an industryindustry
consortium (TiOconsortium (TiO22  producersproducers  andand  cosmeticcosmetic  industryindustry))
investigatedinvestigated
�� CytotoxicityCytotoxicity
�� Genotoxicity Genotoxicity andand photo- photo-genotoxicitygenotoxicity ( (AmesAmes, CHO), CHO)

�� Test Test materialmaterial: TiO: TiO22
�� NPsNPs  andand  microparticlesmicroparticles
�� Rutile Rutile andand anatase (photo-active) TiO anatase (photo-active) TiO22-crystalline -crystalline formsforms
�� CoatedCoated  andand non- non-coatedcoated  particlesparticles

�� ProgramProgram  performedperformed by COVANCE / UK by COVANCE / UK

* SCCNFP, 24 October, 2000

GJN, 3/2006
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GENO- AND PHOTO-GENOTOXICITY OF TiOGENO- AND PHOTO-GENOTOXICITY OF TiO22 PARTICLES PARTICLES
(AMES TEST, CHO CELLS)(AMES TEST, CHO CELLS)

negativenegativenegativenegativeAlAl22OO33//StearicStearic  acidacid1515RutileRutile88

negativenegative

negativenegative

negativenegative

negativenegative

negativenegative

negativenegative

negativenegative

negativenegative

negativenegative

AmesAmes /  / Photo-Photo-
AmesAmes

11-2811-28

1515

2020

1717

2020

200.000200.000

6060

6060

1414

MEAN PARTICLEMEAN PARTICLE
SIZE (nm)SIZE (nm)

negativenegativeAlAl22OO33/SiO/SiO22RutileRutile1010

negativenegativeUncoatedUncoatedRutileRutile99

negativenegativeUncoatedUncoatedRutileRutile77

negativenegativeAlAl22OO33//StearicStearic  acidacidRutileRutile66

negativenegativeAlAl22OO33//DimethiconeDimethiconeRutileRutile55

negativenegative * *UncoatedUncoatedAnataseAnatase44

negativenegativeUncoatedUncoatedAnataseAnatase33

negativenegativeAlAl22OO33/SiO/SiO22AnataseAnatase22

negativenegativeAlAl22OO33//DimethiconeDimethiconeRutileRutile11

CHO /CHO /
Photo-CHOPhoto-CHO

COATINGCOATINGCRYSTALLINECRYSTALLINE
FORMFORM

NAMENAME

* Some inconclusive / positive results at high cytotoxic levels; overall rated negative
GJN, 3/2006
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CYTOTOXICITY AND PHOTO-GENOTOXICITY OF TiOCYTOTOXICITY AND PHOTO-GENOTOXICITY OF TiO22
(NANO/MICRO/COATED/UNCOATED/RUTILE/ANATASE)(NANO/MICRO/COATED/UNCOATED/RUTILE/ANATASE)

PARTICLES *PARTICLES *

�� All TiOAll TiO2 2 materialsmaterials  showedshowed minimal cytotoxicity in the absence  minimal cytotoxicity in the absence andand
presencepresence of UV of UV

�� All TiOAll TiO22  materialsmaterials  werewere  negativenegative in the  in the AmesAmes-, photo--, photo-AmesAmes  andand
CHO-, CHO-, andand photo-CHO tests photo-CHO tests

�� UV, UV, particleparticle size or  size or crystallinecrystalline  formform  hadhad no  no effecteffect on  on cytoxiccytoxic or or
genotoxic genotoxic potentialpotential of TiO of TiO2 2 materialsmaterials

�� In vivo (In vivo (hairlesshairless  micemice), TiO), TiO22  protectsprotects  againstagainst genotoxic  genotoxic andand
carcinogeniccarcinogenic  activityactivity of UV light of UV light

�� Conclusion: Conclusion: fine fine particleparticle TiO TiO22  isis not  not expectedexpected to  to presentpresent a a
genotoxic or photo-genotoxic or photo-genotoxicgenotoxic  riskrisk for  for humanshumans  underunder normal normal
conditions of useconditions of use

* Expert report, Dr. David * Expert report, Dr. David KirklandKirkland, COVANCE, 16 , COVANCE, 16 SeptemberSeptember, 1999; , 1999; alsoalso  seesee  opnionopnion  ofof  thethe SCCNFP, 24  SCCNFP, 24 OctoberOctober 2000, 2000,
http://http://europa.eu.inteuropa.eu.int//commcomm//healthhealth//ph_riskph_risk//committeescommittees//sccpsccp//sccp_opinions_en.htmsccp_opinions_en.htm

GJN, 3/2006
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GENOTOXICITY / PHOTO-GENOTOXICITY OF ZINC OXIDEGENOTOXICITY / PHOTO-GENOTOXICITY OF ZINC OXIDE
(ZnO) (ZnO) NPsNPs: RESULTS OF GLP STUDIES: RESULTS OF GLP STUDIES

Photo-clastogenicPhoto-clastogenic??Positive Positive atat  ==195195
µµg/mLg/mL

CHOCHOPhoto-clastogenesisPhoto-clastogenesis
**

Photo-clastogenicPhoto-clastogenic??Positive Positive atat 2.5 or 3.0 2.5 or 3.0
µµg/mLg/mL

V-79V-79Photo-clastogenesisPhoto-clastogenesis
**

EquivocalEquivocalNegativeNegative ( (kckc), ), slightlyslightly
positive (V-79)positive (V-79)

HumanHuman
keratinocytes, V-79keratinocytes, V-79

cellscells

CometComet test /  test / photo-photo-
cometcomet test test

ClastogenicClastogenicPositive Positive atat 10.0 or 10.0 or
20.0 20.0 µµg/mLg/mL

V-79V-79In In vitrovitro
clastogenesisclastogenesis

ClastogenicClastogenicPositive Positive atat  ==814814
µµg/mLg/mL

CHOCHOIn In vitrovitro
clastogenesisclastogenesis

Non-photo-genotoxicNon-photo-genotoxicNegativeNegativeS. typhimuriumS. typhimurium
TA98, 100, 1537TA98, 100, 1537

Photo-AmesPhoto-Ames test test

Non-photo-genotoxicNon-photo-genotoxicNegativeNegativeS. typhimuriumS. typhimuriumAmesAmes test test

COMMENTCOMMENTRESULTRESULTTEST ORGANISMTEST ORGANISMTESTTEST

4-FOLD INCREASE IN CLASTOGENIC POTENCY: « PHOTO-CLASTOGENIC »? 
GJN, 3/2006
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PSEUDO-PHOTO-CLASTOGENICITY PSEUDO-PHOTO-CLASTOGENICITY ofof ZnO ZnO

0 50 100 150 200 250 300 350
0

10

20

30

40

50

DARK

PI 700 mJ/cm²

SI 700 mJ/cm²

ZnO µg/mL

%
 C

A

ZnO-induced incidence (%) of chromosome aberrations (CA) in non-irradiated CHO
cells (dark), pre-irradiated (PI) or simultaneously-irradiated (SI) CHO cells (high UV
dose: 700 mJ/cm²) *

* Dufour et al., Mut. Res 2006 (in print) GJN, 3/2006
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NANO-HYPE NANO-HYPE andand NANO-FACTS NANO-FACTS

No No evidenceevidence for  for penetrationpenetration  intointo or  or throughthrough  thethe living living
skin. skin. DamagedDamaged skin  skin needsneeds confirmation, but  confirmation, but nono

mechanismmechanism  suggestingsuggesting active  active penetrationpenetration..

NPsNPs  penetratepenetrate  throughthrough  thethe skin  skin andand
produceproduce  systemicsystemic  exposureexposure

SWCNTs are SWCNTs are µµ-sized-sized, insoluble fibres , insoluble fibres andand  produceproduce
toxicitytoxicity  typicaltypical for fibres for fibres

Inhalation Inhalation ofof  NPsNPs  producesproduces  asbestos-asbestos-
likelike  pulmonarypulmonary  toxicitytoxicity

SomeSome  evidenceevidence for syst. absorption ( for syst. absorption (lunglung  overloadoverload),),
nono  evidenceevidence for adverse  for adverse systemicsystemic  effectseffects, translocation, translocation

to to thethe  brainbrain  needsneeds to  to bebe  confirmedconfirmed..

InhaledInhaled  NPsNPs are  are systemicallysystemically
absorbedabsorbed  andand affect  affect thethe CV  CV systemsystem

andand  thethe  brainbrain..

LITTLE OR NO EVIDENCE FOR COMMONLITTLE OR NO EVIDENCE FOR COMMON
TOXICITIES OF TOXICITIES OF NPsNPs

NPsNPs have distinct  have distinct toxicologicaltoxicological
propertiesproperties (NANO- (NANO-

TOXICOLOGY!)TOXICOLOGY!)

EvidenceEvidence  unclearunclear: : minorminor syst.  syst. exposureexposure  afterafter oral oral
uptakeuptake  ofof  somesome  NPsNPs, , nono  evidenceevidence for  for othersothers. No. No

evidenceevidence for adverse  for adverse systemicsystemic  effectseffects..

Oral Oral uptakeuptake  ofof  NPsNPs  producesproduces  systemicsystemic
exposureexposure  ofof  thethe  organismorganism

SomeSome  NPsNPs (TiO (TiO22, CB) , CB) werewere  somewhatsomewhat more  more toxictoxic  thanthan
MPsMPs, , othersothers (SiO (SiO22, ZnO) , ZnO) equallyequally or  or lessless  toxictoxic

Inhalation Inhalation ofof  NPsNPs  producesproduces new new
toxicitiestoxicities. . NPsNPs more  more toxictoxic  thanthan  MPsMPs

InertInert  NPsNPs (TiO (TiO22, CB) , CB) werewere  carcinogeniccarcinogenic in rats  in rats afterafter
chronicchronic  lunglung  overloadoverload: : irrelevantirrelevant for  for manman  underunder

normal normal exposureexposure conditions conditions

NPsNPs are  are carcinogeniccarcinogenic  afterafter inhalation inhalation

FACTFACTHYPEHYPE

GJN, 3/2006
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HEALTH RISK OF NANOPARTICLES INHEALTH RISK OF NANOPARTICLES IN
COSMETICS:  CONCLUSIONCOSMETICS:  CONCLUSION

�� AvailableAvailable data  data suggestsuggest  thatthat use  use ofof  NPsNPs in  in cosmeticcosmetic
preparationspreparations poses  poses nono  healthhealth  riskrisk to  to thethe consumer consumer

�� This This viewview  isis consistent  consistent withwith  thethe conclusion  conclusion ofof  thethe  recentrecent
ECETOC ECETOC ConferenceConference, 7-9 Nov., 2005 (Chairman Prof. Helmut, 7-9 Nov., 2005 (Chairman Prof. Helmut
Greim): Greim): ConcernConcern  levellevel = Inhalation > oral  = Inhalation > oral uptakeuptake >>  >> dermaldermal
exposureexposure

��  NB: absent or   NB: absent or insufficientinsufficient  bioavailabilitybioavailability  isis  thethe  biggestbiggest obstacle for  obstacle for thethe  
developmentdevelopment  ofof new  new drugsdrugs –  – thethe  pharmaceuticalpharmaceutical  industryindustry  wouldwould  paypay billions  billions 

for for NPsNPs  thatthat are  are systemicallysystemically  availableavailable  afterafter inhalation, oral or  inhalation, oral or 
topicaltopical administration.   administration.  

TodayToday, , wewe  hardlyhardly have  have intravenousintravenous NP  NP drugdrug formulations formulations..

GJN, 3/2006
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Barber saucers Hair jacks 

COSMETIC APPLICATIONS OF NANOBOTS…COSMETIC APPLICATIONS OF NANOBOTS…

T
H

THANK YOU FOR YOUR ATTENTION!THANK YOU FOR YOUR ATTENTION!

GJN, 3/2006


