DETERMINATION OF
NANOPARTICLE CONTENTS
IN AQUEOUS SYSTEMS
Nanomaterials (NM; see ISO/TS 27687:2008

testing for the determination of the amount

Fraunhofer Institute for

and 2010) have a great potential for impro-

of material dissolved or present as NPs,

Microengineering and

ving the performance of present industrial

small aggregates or agglomerates (< 100 nm)

Microsystems IMM

and consumable products. For certain nano-

in water. The test requires, amongst others,

particles (NPs), the long-term effect to

“the check of the presence of colloidal matter

Carl-Zeiss-Strasse 18-20

environment and to human health caused

by examination of the Tyndall effect”, me-

55129 Mainz | Germany

by an exposure to these materials are recently

aning based on light scattering techniques.

under investigation.

This deﬁnes several challenges: The light

Contact

scattering devices that are actually available
One of the quality attributes of Nanostruc-

on the market either lack in sensitivity for

Dr. Ines Frese

tured materials (NSM) is that individual

low concentrations of small particles or

Phone: +49 6131 990-496

NPs are not segregated and subsequently

they are very expensive and need a highly

ines.frese@imm.fraunhofer.de

relieved into the environment. A responsible

qualiﬁed operator to interpret the results.

risk assessment before market launch and

Therefore, a proof-of-principle demonst-

a reliable, continuous quality examination

rator based on OECD No. 105 has been

of such products during their production al-

developed which is suitable for product

lows avoiding any risk for the environment

monitoring and for the cost-efﬁcient, easy-

by the use of NSMs. One aspect here is

to-use and highly sensitive determination of

the check of water solubility corresponding

nanoparticle contents in aquatic colloids.

www.imm.fraunhofer.de

to OECD Test Guideline No. 105 to control
the material quality regarding their tendency to segregate nano-scaled fragments. The
guideline describes sample preparation and

4
3

Products

2

One example of an existing, very well
described NSM are inherently aggregated,

Scattered Signal [V]

Synthetic Amorphous Silica (SAS)

0

50°
67.5°

0

500

1000

1500

2000

2000

3000

3500

4000

-1

pyrogenic (fumed) silica products with

-2

primary particle sizes < 100 nm. These

-3

4500

90°
112.5°
130°

-4

materials can be found e. g. in paints and
coatings, in cosmetics and in toners, they

0°

1

Time [sec]
Example for time and angle resolved, fully automated data acquisition

are used in accumulators for the automotive
sector and for multimedia devices and they

3.0

are even applied as additives to food.

2.5

In a ﬁrst step of the manufacturing process,
which are afterwards covalently bonded
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of NPs in colloids prepared according to
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