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Your interests

3’/‘- Available technologies

¥ * How to accurately, reproducibly measure
nanoparticles

« Best practices
¥ © Zeta potential
¥ -+ Pastes

¥ ° Data interpretation
(webinars TR008, TR010, TR015)
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Featured technologies

 LA-960 / LA-300

Laser Diffraction

« SZ-100

Dynamic Light Scattering & Zeta Potential
« CAMSIZER & CAMSIZER XT

Dynamic Image Analysis

« PSA300

Static Image Analysis

 SA-9600

Flowing Gas BET Surface Area
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LA-960: Laser Diffraction

 Particle size performance leader

« Tenth generation design

« Suspension, emulsion, powder, paste, gel
« Lowest total cost of ownership

 Ultra durable

e 10 nanometer - 5 mm

partica &
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SZ-100: Nanoparticle Analyzer

Nanoparticle size & zeta potential

Low total cost of ownership
— Innovative, patented graphite electrodes
— Requires only microliters

« Suspensions & emulsions
e 0.3 nanometers - 8 microns
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Zeta Potential: Dispersion Stability, IEP
Measures particle surface charge
High zeta potential = stable
Low zeta = unstable, aggregate
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Why Do We Care?

 Particle size affects...
— Texture/skin feel
— Color density/tint
— Smoothness
— Powder flow/compaction

« Zeta potential tells us...
— Product stability

© 2015 HORIBA, Ltd. All rights reserved. 9
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Particles in Cosmetics
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Any product containing a powder
Pigments, talc, mica

Emulsions (creams, lotions)
Liposomes; simple, complex

Types of cosmetics containing particles

(emulsion droplets)

Lips

Face

© 2015 HORIBA, Ltd. All rights reserved.
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Lip gloss - Lip liner - Lip plumper - Lipstick

Concealer - Foundation - Face powder - Rouge - Bindi - Thanaka - Tilaka -

Cleanser-Toner-Moisturizer
Eye liner - Eye shadow - Kohl - Mascara

Shampoo-Conditioner-Styling cream « Nail polish = Anti-aging cream = Body powder =
Cold cream - Sindoor
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Original Foundation: Pan-Cake
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Foundation and powder
in one

Base was talc
(particle), not oil or
wax

Applied with wet
sponge

Patent in 1937

By 1940 1 in 3 North
American women

owned & wore Pan-
Cake
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Create our Own Product

 Base P—v@

— Talc, rice powder ANgE
L S |
 Pigment
— Iron oxide They’re all particles!
e Filler | Can measure size of all
_ Clay ! using one system: LA-960
b Glitter partica &

Mica
— |
o |
7 f, HORIBA
. SPF .
T_ D 2 L N LA-960
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Measure Powders as Powders

" B Simplify
| | dispersing
L e 0 Q“ick! easy,
clean

&7 i B Measure in
natural state
for more
B actionable

7 i results

B Lower costs

N
N

partico @

Webinar TE016: Optimizing Dry Powder Measurements

© 2015 HORIBA, Ltd. All rights reserved. 13
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Reduce Solvent Use

MiniFlow Fraction Cell
Fully automated pumping system 5,10, 15 mL volume
40 mL total volume Needs only micrograms

Built-in ultrasonic probe

Application Note 176: Minimizing Sample Quantity

14
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LA-960 Method Expert

 Unique guided method development

« Easily choose measurement and
calculation conditions

e Choose the best refractive index
e Create “one button” SOPs

partica LA-960
Vethocl =Y
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Base: Rice Powder

- Air : 0.3 MPa
r a Transmittance(R) . 97.6(%)
| o Sample Data Acquisition Times [LD] 5000

Refractive Index (R) : 1.53-0.0i[1.53-0.0i( 1.530 - 0.000i))]
Iteration Number 2 )
‘4 Feeder : Auto
' : Data Name : Rice Powder Max Dry - 01
ol L o il Model Type - LAS50DRY
D(v,0.1) : 550291 (um)
D(v,0.5]) : 8.54916(pum)
D(v,0.9) : 13.30517(um)
: 5
© 2015 HORIBA, Ltd. All rights reserved. 17
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Iron Oxide - 170 Shade

Transmittance(R] . 78.0(%)

Sample Data Acquisition Times [LD) : 5000

Refractive Index [R) : 2.90-1.0i[2.90-1.0i( 2.900 - 1.000i)]
Iteration Number - 15

Data Name : Red lron Oxide 170 Max Wet - 01
Model Type . LASSOWET

D(v,0.1) : 0.33179(um)
D(v,0.5) : 0.52325(um)
D(v.,0.9) : 1.84123(pm)

Use ultrasound?”

: £
i 8

LA-960 wet accessories
Disperse powder into a liquid
Can measure down to 30 nm

Z10

=1

Diamatergm)

© 2015 HORIBA, Ltd. Al rights reserved. 18
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Gold Glitter Powder

Measure wet + dry, choose preferred
Verify correct pressure for dry powder feeder

Wet Dry

Transmittance(R) : 77.4(%) Air : 0.3 MPa

Sample Data Acquisition Times (LD) : 5000 Transmittance(R) 98.3(%)
lteration Number - 15 Sample Data Acquisition Times [LD] 5000
Refractive Index (R) - 1.59[1.59(1.530 - 0.100i)Water( 1.333)] Refractive Index [R) - 1.59[1.59(1.590 - 0.100i))
Data Name . Gold Glitter Max 'Wet- 01 Iteration Number 5k
Model Type . LAJSOWET / Feeder : Auto
21 Data Name : Gold Glitter Max Dry - 01
2] — Model Type . LASS0DRY
D(v,0.1) . B68.01367(pum) :
D(v.0.5) .+ 99.73002(um) D(v.0.1) : 73.44803(pm)
D(v,0.9) . 147.47485(um) D(v,0.5) : 106.93343(um)
g D[v 0.9) : 156.32506(um)
—40 5
:—-20
O - e | ' | - . """|§—°
Diameter(ya)
© 2015 HORIBA, Ltd. All rights reserved. 19
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Mica
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Air
Transmittance(R)

Sample D ata Acquisition Times [LD] 5000

Refractive Index (R)
Iteration Number
Feeder

Data Name

Model Type

D(v.0.1) :
D(v.0.5) :
D(v.0.9) :

© 2015 HORIBA, Ltd. All rights reserved.
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: 0.3 MPa
98.2(%)

: 1.59-0.1i[1.59-0.1i( 1.580 - 0.100i)]
- 150

. Auto

: Mica Max Dry - 01

. LASS0DRY

3.94080(pm)
4.96686(um)
6.28450(um)

i
g
UnderSize(%)

20
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Quality Control / Troubleshoot

10— —-100
Graph Type Material Mean Size Cumulative % on Diameter(7)
11— Concealer Lot1 9.49300(pm) (7)100.0 (um)- 100.000(%) -

sl [ ]— ConcealerLot2 19.51431(pm) (7)100.0 (um)- 92.510(%) ~80
6- —60 §
- 7]
¥ -
=3 : %

4 ~40 g

24 —20

0 AR = '  — PR : R o

0.010 0.100 1.000 10.00 100.0 1000

Diameter(um)
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Kaolin clay

Transmittance(R) . 85.6(%)

Sample Data Acquisition Times (LD) : 5000

Refractive Index (R) . 1.56-0.1i[1.56-0.1i 1.560 - 0.100i)]
Iteration Number 15

Data Name : Kaolin Max Wet - 01

Model Type . LASSOWET

b, 5 Div,01) : 0.22078{um)
D(v.05) : 246094[um)
D(v.09) - 6.65292(um)

Note: small % below
100 nm, making this
a “nanoparticle.

Safety concerns?

1

(1]

=3
UnderSize(%)

0.04
0.010

Diameterm)
© 2015 HORIBA, Ltd. Al rights reserved. 22
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Sunscreen with TiO2

Mean Size : 0.21941(um)
Median Size - 0.15503(um)
R Parameter . 0.2560
D(v,0.1) - 0.09093(um)
(v,0.5) . 0.15503(um)
(v,0.9) . 0.36061(um)
Cumulative % on Diameter : (1)0.100 (um)- 14.473(%)
Powder dispersed in
water using surfactant “ .
and ultrasound. 2 | -
Note: 14.5% <100nm "~ .
Safety concerns? \ |
‘ . Dial.eterm-) - -
23
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Measure without dilution

« Concern that
dilution in anything
but perfect
background will
change PSD

« Possible solution
with Paste Cell
accessory

« Small amount of
paste/gel/cream
between two glass
plates

© 2015 HORIBA, Ltd. Al rights reserved. 24
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ZnO used in sunscreen
12 :—100
Material Mean Size Cumulative % on Diameter(10) 3
Zn0O 0.21251(pm) (10)0.100 (pm)- 25.360(%)
1 :_80
o0 R
o E g
0 §
- E
o
2 :
of =
0.010 10.00
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Stability

® \Want stable ooooo 400d
dispersion IR

B Either suspensions s/ N\, focculation
or emulsions 'geg AN

] Suspensions RRRRRRRARARRR o
sediment & flocculate stable emulsion

B Emulsions phase good

separate, creaming CaMaECATSY
or coalescence

, Ltd. All rig .
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3 creaming

bad
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Skin Cream

HORIBA

Scientific

Emulsion w/SPF 15

oil phase

water phase

© 2015 HORIBA, Ltd. All rights reserved.
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15+

q(%)

10+

Mean Size
Median Size
Chi Square
R Parameter
D(v.0.1)
D(v.0.5)
D(v.0.9)

0.41213(pm)
: 0.18935(um)
: 5.313640
: 1.6789E-1
: 0.10214(um)
0.18935(pum)
0.38762(um)

Cumulative % on Diameter : (1)0.100 (um}- 9.155(%)

Gl
10.00

Diameter{ym)

Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific

100

2]
Qo
UnderSize(%)

e
-
-]

~z20

100.0
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Liposome Delivery

Active
ingredient

4 Polar ends

Penetrates into skin

Non-polar

[ J ° .. . e o °
Liposome approaches Liposome fuses with Liposome dissolves &
skin barrier layer skin barrier layer releases actives
(retinol?)
© 2015 HORIBA, Ltd. All rights reserved. 28
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Retinol Formulation - Delivery
H,C CH, CH, CH, (57) ABSTRACT
N OH I'h¢ present invention concerns stabilized cosmetic material

containing triple-encapsulated retinol. Unstable, fat-soluble
retinol is stabilized firstly by addition into vesicles consist-
ing of nonionic surface-active agent, cholesterol and cho-
lesteryl ester. The firstly stabilized retinol(vesicle) is subse-
quently inserted into sphingosomes (a Kind of multi lamellar
liposome) consisting of lecithin and ceramide. Finally the
double-encapsulated retinol (sphingosome) is inserted into
lamellar liquid-crystal emulsifying base, thereby being triply
encapsulated.

CH

3

 United States Paten “Retinol cc_)ntaine_d In the core space
Lee et o of the vesicle which has a mean
(54) COSMETIC MATERIAL CONTAINING diameter Of 10~50nm”- ..

TRIPLE- ENCAPSULATED RETINOL

(75) Inventors: Seung Ji Lee, Chungcheongnam-do
(KR). Byoung Kee Jo, Kyungki-do 1 s Ratinal flinnenrnoe
R e e Ingtradients : Retinol (liposome)
Chungcheongnam-do (KR); Chun
Mong Lee, Chungehcongnam-do (KR)

Useful for improving skin health

© 2015 HORIBA, Ltd. All rights reserved. 29
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Liposome Size & Stability

Nanoparticle Size Zeta Potential

100
20 - 40+
-80
s 15 ﬁ = ERE"
. I NE
% 10+ , L= TE E 20-
5 -20 T s
0.1 1 10 100 1000 10000 0-
Diameter (nm) Zeta Potential (mVv)
Calculation Results Calculation Results
Peak No. | S PArea Ratio Mean S O Mode Peak No. | Zeta Potential | Electrophoretic Mobility
L 1.00 982nm | 296nm | 87.6nm 1 48,6 mV -0.000355 cm2/V's
2 — — nm — nm = nm 2 — mV — cm2/Vs
v 7.00 552nm T Z6nm T 876 - = D
Cu;;illant Bosrations - b —— Zeta Potential (Mean) : -48.6 mV
P ) Electrophoretic Mobility Mean : -0.000355 cm?/Vs
Z-Average : 90.1 nm
© 2015 HORIBA, Ltd. All rights reserved. 30
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Multiple Technologies
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Nanoparticle range partica &
<
~ 1 " . |
Laser Diffraction | y
| DLS I
0.1 1.0 10 100
10-10 10-° 10-8 10-7 10-f 10-° 10-* 10-3 10-2 10-! 10-°
nanometer micrometer millimeter meter
nm Micron or um mm m
ngstrom i
A o N
N %Y
?\ f —»
Z N

!
= IEFAVAY

-

Dendrimers

-

Polymeric nanoparticles

>

-
-

© 2015 HORIBA, Ltd. All rights reserved.
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Liposomes
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Summary

« Many cosmetic products either
powder (particle) based, or contain
powders

« Widest range of applications
measured by laser diffraction

 DLS for nanoparticle size and
zeta potential

 New web page to help determine
best fit for diffraction vs. DLS

 Quantify sub-100 nm with either
technology

5 HORIBA, Ltd. All rights reserved
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We’ll be attending NYSCC

« Annual suppliers event May 12-13

« Edison, NJ < HORIBA has an office there

- Booth 714

 Say hi! to
Mitch & Dan L Ouf i okl ©

NEW YORK
CHEMISTS

© 2015 HORIBA, Ltd. All rights reserved. 33
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Thank you
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www.horiba.com/particle

& Choisissez un pays ou une zon

HORIBA
|91 c

.
Automotive Test Process & Medical Semiconductor Scientific All Segment I a n I reVI ra n u S

Systems Environmental Product Browser

Product Line Manager
" jan.treviranus@horiba.com

. y ¥, - . - . N .
: i i
Request Information

o

4 Particle Size Analysis Particle Characterization »
») 4= Talk to us, ask questions
and supplies state of the art 4 y
4 ZetaPotential Analysis particle characterization L i 4
instruments. - - Quick Request » -
=) apinto oripa.com
Every instrument across the five ¥ ‘ E- m,,n u-; w ]
Applicat N
il e business segments must meet - /\
4 Technology stringent requirements before the
HCRIBA name is attached. The Particle Characterization group of analyzers Particle Size
_ . . :
4 Bibliography has incofnorated this principle inte each new design since entering the Essentials .
business in 1979. Relentless innovation united with high performance to
7 Reqnent information attain the ultimate goal: a new standard in usability. ,Bm,.(
i icwmioad Cemtor Particle Characterization Products

30 millimeters, at concentrations ranging from 1 ppm to 50 vol% with shape
determination available starting at 1 micrometer. A range of analytical
techniques are employed including laser diffraction (Mie Theory), dynamic light

scattering, acoustic and electroacoustic spectroscopy, and dynamic and static Download Center r l
image analysis. (measuring both particle size and shape information). h I eW ap p I C at I O

HORIBA's advanced designs and powerful software, combined with flexible m

sample handling systems are available to meet every analysis need. These

instruments can incorporate small volume pumping systems for precious te C h n I C al n Ote S 1 7 O +
materials, high throughput automation, dry powder dispersers and Member login

temperature controlied flow systems in order to provide the user with the best

possible solution with none of the trade-offs that might otherwise be Please enter your e-mail address

- -
necessary. and password in order to login on to I
www.horiba.com. We may ask you
Particle Size |ater to answer additional questions )
firaction if you are the firsttime to this area

= papers.

HORIBA offers instruments for particle size, particle shape, zeta potential, and Newsletter h
surface area analysis. Measurable particle size range is from 1 nanometer to

Address:

ght scattering Password:

Login
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