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e Motivation
e Experiments
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= Comment

AROUND AUSTRALIA THIS WEEK shoes are being

. . . . shined, pencils sharpened and lunches packed. At the
”Whlle tthUI’y IS Stl// OUt on hOW Safe school gate, parents will farewell little ones with

. o e oversized hats and backpacks as they tumble into the
nanoparticles are, we are advising echoot year
SChOOIS tO be CCIUtIOUS and ConSIder And as they prepare for a new batch of students, teachers
using nanO'free sunscreen Of Wthh will be receiving 20,000 leaflets from environmental group
V4

Friends of the Eanth encouraging them, and their students,

there are a number Wlde/y avai/ab/e on to use sunscreens that don't include nanoparticles - an
ingredient the Theraputic Goods Administration (TGA) has

the market “ _ Ma r.y Bl Uett deemed to he acceptahle in sunscreens. Is sunscreen containing nano-particles safe for little

ones?

The leaflet distribution is the result of a resolution passed Credit: iStodiphoto
by the Australian Education Union (AELU) last year. AEL



...but how do we know if a sunscreen is
nano-free?

Rely on information from manufacturer about raw
materials used in formulation

or
Perform measurements on sunscreen formulation....
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Measuring particles in complex matricies

e Most existing studies have been
conducted on particles extracted
from formulation or on diluted
formulation. This will alter the
aggregation/agglomeration state
in the formulation.

e Specialised instrumentation
required to cope with high
density, high viscosity, multi-
component formulations

— Cryo-TEM Argonne A

— X-rays
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151D-D USAXS beamline at the Advanced Photon Lightsource

High intensity and ultra-high
dynamic range of CCD enable
analysis of high-concentration
samples at very low g value

Aggregates/agglomerates are
large in size and scatter at low g
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Samples

e

BoDy
SUNSCREEN

6 commercial sunscreens, loaded into silicone cells.

Measurements were made on the formulation
without dilution, modification or extraction.

Active Wt %

A Zn0O 18

B Zn0O 18

C Zn0O 20

D Zn0O + organics 6

E TiO, + organics 5

F ZnO + organics 6
Samples were purchased in April 2011. Sunscreen formulations are frequently modified and the results

presented here may not reflect the current formulation in any of these products.
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USAXS data
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Size distributions

USAXS measurements show most
particles are present in
formulation as primary particles
(by volume).

Agglomerates that are very
loosely bound (e.g. due to the
presence of large surfactant
molecules) may contribute to the
primary particle distribution.

There is a small fraction of larger
particles which are likely to be
aggregates and agglomerates.
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Table of results

Population 1 (Primaries)
Mean, FWHM, Volume

Population 2 (Aggregates)
Mean, FWHM, Volume

Population 3 (Aggregates)
Mean, FWHM, Volume

|

25nm, 11 nm, 0.42

814 nm, NaN, 0.13

12 um, 1.0 um, 0.19

Sample B 24 nm, 11 nm, 0.47 1.2 um, NaN, 0.07 10 um, 1.5 um, 0.08
Sample C 31 nm, 17 nm, 0.50 354 nm, 189 nm, 0.25 6 um, 0.9 um, 0.09

Sam

32 nm, 19 nm, 0.09

325 nm, 118 nm, 0.04

11 um, 4.8 um, 0.05

35 nm, 15 nm, 0.06

274 nm, 106 nm, 0.01

11 um, 4.9 um, 0.01
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mparison of results from TEM measurements of particles extracted
from Sunscreen C

Co

Frequency

O 0 R AR PR PP AR

Equivalent circle diameter (nm)

Size of primary particles compares well with the USAXS
measurements (mean diameter of 29 vs 31 nm)
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Conclusions

USAXS measurements on unmodified sunscreen were successfully made.

USAXS indicates main population in sunscreen formulation is of primary particles
(or loosely bound agglomerates).

— Supported by measurements on primary particle size of particles extracted from
formulation.

These results are useful for understanding if the particles in sunscreens are
present as primary particles, or aggregates/agglomerates.




Learn more about nanoscale measurements:

Asa Jamting: Monday 2:30, 2.7 (Room 7)

- Nanoparticle characterisation techniques

Victoria Coleman

Nanometrology
National Measurement Institute - Nanometrology for nanoscale measurements

Bradfigld R.oad Bakir Babic: Thursday 2:45, 14.2 (Room 2)
West Lindfield NSW 2070

Australia - Development of a mSPM at NMIA

Jan Herrmann: Tuesday 2:45, 6.8 (Room 8)

Phone: + 61 2 8467 3820
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Email: victoria.coleman@measurement.gov.au




