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LA-960 Laser Particle Size Analyzer
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What we’ll talk about HORIBA

B Ease of use

® Software, automation, speed

B Performance

B Sample handlers

B Reliability & support
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LA-960: Laser Diffraction HORIBA

B Simple, powerful, reliable particle size
B Tenth generation design

M owest total cost of ownership

® Ultra durable

B Suspension, emulsion,
powder, paste, gel

B 10 nanometer — 5 mm

partica &

\Watch the 3 minute overview video
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History of the LA-Series HORIBA
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Software ease of use HORIBA

B Real-time particle size distribution tells you when to
make the measurement

B All controls on one screen

i
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Software ease of use HORIBA

B Quickly review measurement results
B All information is on one screen

: 5.9302E+5 (em’/em’) ransmittance (R) : 91.1 (%)
: 0.11061 (pm) ransmittance (B) : 52.7 (%)
: 1.1229E-3 (pm’) Sample data acquisition times (R) : 5000
: 0.10584 (pm) Sample data acquisition times (B) : 5000
: 0.07161 (um) Refractive index (R) : 1.45-0.0i
1 0.15663 (um) [1.45-0.0i( 1.450 - 0.000i),water( 1.333)]
Refractive index (B) : 1.45-0.0i
[1.45-0.0i( 1.450 - 0.000i),water( 1.333)]

Datalgame Graph type Transmittance (R) COV Median size St. Dev.
201408041342007 [ | — 91.1 (%) 30.2951 (%) 0.10584 (um)  0.0335 (um)
201408041347008 === 95.9 (%) 31.2677 (%) 0.10721 (um)  0.0351 (um)

201408041351009 [ |— . 29.0932 (%) 0.10063 {(um)  0.0305 (um)
164

Undersize (%)

e
1000
Diameter (um)
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LA-960 Method Expert HORIBA

® Unique guided method development

B Easily choose measurement and calculation
conditions

B Choose the best refractive index
B Create “one button” Sequence SOPs

partica LA-96
Vethocl=
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LA-960 Method Expert LITaA

-

Method expert wizard k-— -— g — | bt |‘

N € =

- M

Start measurement wizard
il | Welcome to the Method Expert for the &)

HORIBA LA-960 particle size analyzer!

Think of the Method Expert as one big wizard to help you develop a
rebust method for running any sample with high accuracy and precision.
The measurement process is divided into three sections containing
simple, guided tests to help you generate great particle size data,

Start calculation wizard

You'll find twe special buttens throughout the Method Expert:
Click 0 to discover more information about why a particular

idea or test is important. Start automnation wizard
Click _ on the results screen to read HORIBA's Expert Advice ﬁ
I for choosing the best value for that particular test. '
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LA-960 Method Expert A

Method Expert guides user to prepare
the LA-960 for each test

Results displayed in multiple formats:
PSD, D50, R-parameter

Graph Summary | Distributions | D90.D50,D10 | R Parame ter |

Dizstribution Graph
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LA-960 Method Expert HORIBA

M Built-in Expert Advice guides your decisions

B Quickly create Sequence files which fully
automate the LA-960

0 Data o a
s = =
B Expert advice - @Eﬂ
Expert Advice for Real Refractive Index Test Results g, : ‘
First, let's be clear that the real part of the refractive index is a value that can often E| 4a Run US on Prior to Add Sample- F'rij
be measured, Several techniques exist that can provide a quantitative value with ‘
wvarying degrees of suitability and accuracy (i.e. Becke line test, Abbe refractometer). | 5 i3 R on Prior to Add Samole- Pride
The HORIBA Particle Experts will be glad to recommend the services of professional - _Dr
testing labaeataries, 4db Run US on F‘rmr.tu:u Add Sample -Prir
dc Run 3R US on Prior to Add Sample -
If, however, you cannot or choose not to determine the real RI this test can be used dd Bun 3R US on Prior to Add Sample =
as a "best statistical guess” tool to evaluate reasonable values, -
d de Run 3R whvg US on F‘r_n:nrtu Add Sar!-;
The first factor to consider when changing refractive index should always I 4f Run 2R WA‘-fg US on Prior to Add Sarl =
be common sense: Does my distribution moke sense? P5202 Measurement(E) -
Mo matter what other facters may weigh in the favor of a certain value x ME_EI sure Screen
the particle size distribution must be realistic. Lock at the Distributions b J
graph to see how the size distribution changes with imaginary compeonent value. Feed
Once you have concluded that the PSD is reasonable, then you should look * :
at the R Parameter graph. The imaginary value which minimizes ﬁ\gltatlﬂ-ﬂ
the R Parameter is often a reliable and justifiable choice. E
Finally, examine the D30, 050,010 graph to check if the size i Circulation
result will meet your material specification (if required). *
Typical real values used by the HORIBA Particle Experts include: A Wait Start
1.6 Typical upper limit for most organic white powders (Default value) *
1.5 Typical lower limit for maost arganic white powders Wait End
4| 1} | 2 ¥ *
Close | Debubble
\ = = - J ¥
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Automated review

Ml Yerification Setting

Parameter |Median Size

Specification |150 13320-1

Standard Yalue |5EI

Tolerance * |5

Certified range of walues

D[+.0.5] == 10pm + |

Dfw.0.5] < 10pm + |

Fiezult Display Setting
Fazs:

Caolor: |

Text: |EIK
Fail:

Coler: I - |

Text: [MG

Cancel

Explore the future
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Diisiboution Geaph | Diala Table | Fesul Dats |

Menan Size
YVanance
Median Sipe
Mode Size
Sid . Devw.

Chi Squars
R Parameisr

Diameter on Cumulative %

Cumulatnee %2 on Dinmater

© D1 B4NA{jm)
© 1.89BBE-3{jim?)
0.17730{m)
0. 1649{}im})
© 0.0436(jm)
. 4162519
: 3.7379E-1
(10,00 (%) 0.1345{m)
. (9)90.00 (%) D.2450{um)
(1)850.0 (pm)- 100 D00{%)
- (2)600.0 (m)- 100.000{%)
. (3)425.0 (pm)- 100.000{%)
© (4)300.0 (pm)- 100 000{%)
- (S)212.0 (um)- 100.000{%)
. (B)1S0.0 (pm)- 100.000{%)
© (7)106.0 (pm)- 100 000{%)
- (B)75.00 (m)- 100.000{%)
. (9)53.00 (pm)- 100_000{%)
- (1E)3E.00 (um)- 100 BO0{%)

Wemnfication

Drata Hame Graph Type Transmittance{R)} Median Size R Paramet:
andyY ] BRI3(%) QATTI0pm) 0.373T95
2002801181026014 | ] 81.1{%] 9.35325%(pm) 0.069234
andyl C]— Bﬂ.‘,lll%‘r 0.ATT30(pm) 0373795
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Automated review HORIBA

-

® ' Summary Report 4 4
Export Summary ‘ Print Summary ‘ Best Fit Calumns [ CaICUIateS COV and Compares to
ISO, USP, or custom standard

~Samplename  D01) D 0.5) D 0L5) [ S|mp|e PASS/FAIL |nd|Cat0r

194, 34 448 102.355 456.754 |

- 5108 9 £80 YR notifies the user to check sampling
o L bl Lkl and measurement conditions
.Average 32.308 45084 481.094?

Std. Dew. 2.04k g.123 BD.BBE:

) 6.333 f.543 17.563| (rpCe——r—y
Custom (5.0, 3.0, 5.0 IEEEE FAILED FAILED = i

Export Summary Print Summary Best Fit Calumns

B After a quick sampling adjustment, T——— ST De05) D08 |
1 Y T84, 18.315 61.758 337.027

the user makes hlgh precision 101 e e e
measurements which easily pass |19 17.948 61.326 364517,
.Average 18.085 Bl 367 345.552%

Std. Denw. 0.200 0.373 15.348?

%) 1.108 0.607 4730

Custom (5.0, 3.0, 5.0]
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What we’ll talk about HORIBA

H Ease of use

B Performance

® Sensitivity, Accuracy, Precision, Resolution

B Sample handlers

B Reliability & support
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Dynamic range 0.01 - 5,000 pm

® \Widest wet and dry measurement range
B Only system to measure 30 nm!

S.PArea . 20183E+6[cn’ om’) SPAea ;o 1.4283E+B[cm’fom’)
Mean Size  : 0.02330[pm) tMean Size  : 0.04241[um]
Y anance - 5031 3E-6[pr] Yarance @ 1.2753E-Bun]
Median Size : 0.02072(pm] tedian Size :© 0.04214[um|
Mode Size  : 0.0302[pm) Mode Size  : 0.0422(pm)
Cl s .0 2and Skewne - [115R14
30 nm silica 40 nm latex |
] Tt o Medimsize | o] Refactve e Ry D s
R T e e PSLISINGLE-PSL(1.590 - 0.000i)Water(1333)] 0.04214(um)
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Nanoparticle sensitivity HORIBA

M Shorter wavelength = better pattern
Ml 12 Wide angle detectors (4 backscatter)

0,05 £ m
405nm

0.07 e m
405nm

/."i 30, 40, 50, 70 nm latex
\ i ~._ standards overlay of
j < individual runs
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Sensitivity: Nanoparticles

21

B Some concerns with
e particles < 100 nm in
‘. H s * personal care products
i B [A-960 superb at
quantifying sub-100 nm
o R e D)
— B Software can display %
finer than any size
B Data shown is for skin
H ii B cream containing TiO,

Dizmeteriys)
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Sensitivity: Sample amount

%—50 § i—so %
€ g
o0 '§ sl ) g
R 3
0.010 0.013 0.016 0.020 o.oz;"o::;.:.om 0.050 0.063 0.079 0.100 - ma.e;erm.) .
Colloidal Silica (weak scatterer) Magnesium Stearate

Median (D50): 35 nm Median (D50): 9.33 ym
Sample Amount: 132 mg Sample Amount: 0.165 mg

| -.w §:
¢ n
10 e
__ Bio-degradable Polymer
" Median (D50): 114 ym
oo s Sample Amount: 1.29 mg

Diameteriym)
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Large particle detection HORIBA

B Need exceptionally stable optical bench
M Vertical design means no density limit for dry

LA-960 Measurement Result

33
204
BZ-4(4mm glass bead)
10%mean 50%mean ?Uﬁmean(um
— 204 measurement 1 31075 39811 4769.8 %
5 measurement 2 27429 3651.7 4625.3 ;
% measurement 3 2820.7 ﬁ 4659.5 3&
Lol Average 2890.4 4684.9 5
Std Dev. 192 1734 155
CcNvV.(%) 6.6 46 1.6
0_ % ¥ ottt 5 ke e P ¢ & 4 T S e ! L ¥ e R L A E . e
0.010 0.100 1.000 10.00 100.0 1000
BiFE{pm)
CAMSIZER Measurement Result D(50)=3943.0um
milE
L Glass_4mmO02 rdf | | | H | Tk M i RESE a7 &
T ; ; i | WEFHCEa @l Q| al b
600 1 1 1 T I T | ] ‘ 1
500 ! ! ! |
ao0 £ L - | . 2! |
300+ b | I : 1 !
200 ! ! |I i
100 1 R | i | 1 - |
= |
o os 1.0 15 z0 25 30 %e_min [mm] §
;.“-ﬂﬁ = 10mm ] |r|lij'r ek rJ-J
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Concentration sensitivity

R

MCD D5,
0.350
0.310 +———
- 0.270 —
=)
L=
=
£
0.230
—+— Competitive System
0190 +————— =
—#— Horiba
0.150 - ; -
85 75 85 85 105
Transmittance %
: Stable results for sample loading |Varying results based on
Concentration

between 70 -90% Transmission.

sample concentration.
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Concentration sensitivity HORIBA

1.5 100

1.4 Graph Type  D{».0.1} D{.0.5) D{.0.5) Transmittance|{ B}
] =  (22455(pm} 032307 (pm)} O.E2X77(pm) B7.5(%)
] = (0.22240(pm} 0.31516(pm} O0.5552B(pm)} B7.5(%)

te ] —— 0.21730{pm} 0.31675(pm} O.60761{pm)} B3.3(%)
0.21214{pm}  0.31053(pm)  0.55245(pm) TE.4{%)
1.0 ] = (.20161(pm)} 0.26724(pm)} O0.5607%(pm) G8.5(%)
] = (21428{pm} 0.31135{(pm} O0.5643B{pm} BZ.6(%)
] —— 0.21315{(pm} 0.31081{pm} 0.5685S{pm} B1.6{%)
* — = 0(.2162B(pm)} 0.3135B{pm)} OS57746(pm])} E3I.6(%)
& ] = 0.21481(pm)} 0.31287(pm) O0.576E3(pm) E2.5(%)
- ] = 02134d{pm} O0.3104%{pm} 0.56263(pm} B2.5(%)
0.4 g
20
0.2 |
00—‘ “““ r-oroatatrer | | [ ||| | "‘l"l‘rr"““r“r“|‘1‘|‘rr““‘r“r‘1‘r‘|‘rr““‘|‘":—o
0.010 0.100 1.000 10.00 100.0 1000 3000
X (pm)
Concentration Stable results for sample loading |Varying results based on

between 70 -90% Transmission. |sample concentration.
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State of the art optical design

M 87 silicon photodiode detectors covering
0.010 — 166 degrees

M Entire optic system enclosed within
LA-960, prevents dust contamination

M Optic system mounted on cast
aluminum supports including 1" thick
base = low maintenance, better large
particle detection

® Ultra fast alignment in 1-10 seconds

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




Superior nanoparticle
detection using red and

Front wide-angle scattered Ultra-long lifetime solid-state LED blue light sources
light sensor

Projection lens

(.05 gm 405 nm
0.07 pm 405 nm

Ultra-long lifetime

olid-state laser diod L H TR
s r diode ‘f:{\'\-:#'“fg%#: £

, /)

ﬁwu_mr ",

s

-

Back scattered light sensor

uﬁ-:f‘”' § .;'.'ﬁ‘
S
2 . . ; fpp et “\\
Measuring with two light sources, red laser diode and hlue LED, ”"llll““

which enables detection from nanometers to millimeters with a single optical setup.
— 0.05 pm 650 nm

— 0.07 ym 650 nm

Decades of design improvements and a drive to be the best
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Tilted cell reduces stray light

Laser light
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Enclosed optical system HIOnA

I Ring detector Front wide-angle scattered

light detector

Back scattered
light detector  Semjconductor

laser

‘/Moveable Projection lens

mirror

Optical axis
control
mechanism

Enclosure 1 Enclosure 2
..  -_—_—_— |
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No blind spots HORIBA

Bllnd SpOt Created by ' wide-angle scattered
. detector

cell holder is solved

by two light sources 0

on diﬂ-’erent axes wennnany o Back scattered

light detector  Semiconductor
laser

~ Moveable | R Projection lens

mirror
Optical axis

control
mechanism
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Accuracy & precision specifications

Accuracy — Guaranteed!
*+/- 0.6% on NIST-traceable polystyrene latex calibration standards
*3% on d50 (median) for broad-distribution glass bead standards
5% on d10 and d90 for broad-distribution glass bead standards
Meets or exceeds all requirements of 1SO 13320 and USP 429

Precision — 0.1%

The combination of a rigid optical bench, stable, high-intensity light sources, optimized detectors,
and highly-refined electronics virtually eliminates variability in the background noise and
fluctuations in the response of the instrument. The Partica LA-950 has a guaranteed precision of
0.1% on polystyrene latex calibration standards
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Accuracy

HORIBA

B Comparison to referee technique
® Microscope (image analysis) is referee

technique for particle c

M Challenged with partic

® Monodisperse latex sp
— Verifies optics

— May pass even if problems with sampler

® Polydisperse glass spheres
— Verifies complete system

naracterization
e size standards

I\ <
neres 4 00
o 020 =
e KA -
FOLYMER SIZE ¢
¥ Wi )
Bion " o
M £ 0.3um), NISH —
L8um,"9,0%CV. =
063 i |
£ 4 Room Tamps |
s

— Should find problems with samplers
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Accuracy through the size range "97EA

B PSL results at 0.03, 0.06, 0.1, 0.2, 0.5,
1.0, 10, 100, and 1,000 microns

B Quality acceptance test for every LA-960

ll:':l-: :-lf':l
) -
e | 0
E 4l]—% |II B | | | _{‘;D %
i
204 | || 20
a2l = ......,--'ll I'\ s s ,I — e e AR E s a
a.a1a a.100 1.0a0 10.04 104.40 1000 5000
R F i)
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Accuracy Test: PS202 HORIBA

PS202 (3-30pm) D10 D50 D90
Standard Value (um) 9.14 13.43 20.34
Uncertainty (um) 0.86 0.86 1.44
ISO standard error 5% 3% 5%
Lower limit (um) 7.866 12.193 17.955
Measured Result (um) 9.721 13.916 18.959
Upper Limit (um) 10.500 14.719 22.869
8 —100
15 ;
| 8o
o0 &
o 10 i - 3
5 -
e T
H : £
bl C
[ Zz0
0] e e P . dF':F{: = e . o
2,010 2100 1000 10,00 100.0 1000 J000

Diameberni)
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Accuracy Test: PS 225 HORIBA

PS225 (50-350um) D10 D50 D90
Standard Value (um) 93.7 150.5 238.8
Uncertainty (um) 3.54 2.52 6.02
ISO standard error 5% 3% 5%
Lower limit (um) 85.652 143.541 221.141
Measured Result (um) 94.217 153.815 252.542
Upper Limit (um) 102.102 157.611 257.061
20 - -100
5_80
15 :
aRliE “60 -
8
g 10 . g
k= L B
40 3
/| Uk
51 :
' =20
7 e e e e «d:L LSRR a——)
0.010 0.100 1.000 10.00 100.0 1000 3000

Diameter(im)
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Accuracy Test: PS 181 HORIBA

PS181 (0.1-1um) D10 D50 D90
Standard Value (um) 0.36 0.65 1.1
Uncertainty (um) 0.06 0.06 0.13
ISO standard error 5% 3% 5%
Lower limit (um) 0.285 0.5723 0.931
Measured Result (um) 0.434 0.709 1.296
Upper Limit (um) 0.441 0.7313 1.302
18 —100
15 E
—go
111 oo B
- 104 A 60 g
& : N
. 40 ;%
85— M 3
| f—zo
0010 o_100 1000 1000 1000 1000 3000

Diamelerijps)
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Mix of 50/50 PS202 & 225  HoRiEA

—’_’_"r h_’] )
1 A 1 1 1 LI I I 1 l_ﬂ
1000 1000 1000 3000

Diameterips)

Undersize(™)

q(%)
th s A
PO T I

Excellent baseline resolution: 48/52 calculated proportions
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Mixed standards HORIBA

| ﬁ « 4 parts PS225 to
- _ ~% 1 part PS202
: _ ¢ 4 parts PS225 to
i .~ 1 part PS181
g—tlJfﬂ 0100 #ﬂﬁ%' " gdoo FH'—a[aa.o 1000 3053
Diameter(jim)
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Accuracy: Error calculations

Intensity Graph ﬂ .
o P Emulsion Sample
' 80 0.6
? 1.0E+000- I'Ilrl:l a i I:I5
£ B0
@ - 0.4
= a0 4
f.uefousz 10 20 30 ‘0 s 6o ‘7o e ey E =
5 = 40 03B
= = | Figure
i . s 3 02
€ . a0
1 f‘o Izlo” 3‘0 4'0 5'0 o slo Hrlc;luﬂlmalt)”””;z? é |
0.1
Chanmets 10 ~
ChiSquare:  0.002285 R Parameter :  4.0689E-002 0 ' ' ' ' 0
% Absolute Intensity ™ Relative Intensity 9?-"-1- 951 952 94? 935 925
Red Transmission %
2 1 2 1]
r= Z{*‘E[}'j—:-'(xi}] } R= N X { |:-'a—:-'{xi}|}
§ = Yix
i i=1 i
yi The measured scattered light at each channel (i) of the detector.
y (xi) The calculated scattered light at each channel (i) of the detector based on the chosen refractive index kernel and
reported particle size distribution.
oi The standard deviation of the scattered light intensity at each channel (i) of the detector. A larger ci indicates lower
reliability of the signal on a given detector.
N The number of detectors used for the calculation

Explore the future
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What is reproducibility? HORIBA

B Prepare sample, measure, drain, repeat
® \What would be good reproducibility”?
B Test COV according to 1ISO13320
®CV < 3% at Dy,
OCV <5%atD,; & D ¢
® Double values if Dg5 <10 um
M Test COV according to USP<429>
®CV < 10% at Dy,

OCV <15% at D,y & D ¢
® Double values if Dgy <10 um
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Class leading precision

HORIBA

B 3-30 um and 10-100 um NIST-traceable glass

beads

® 40 randomly selected units

B Manufactured
over 2 years

B 6 different
operators

M 2 different
locations

Explore the future
© 2014 HORIBA, Ltd. All rights reserved.

Repeatability | Intermediate | Reproducibility
Condition Precision Condition
Condition
Laboratory Same Same Different
Operator Same Different Different
Apparatus Same Same* Different
Time Short™ Multiple Days Not Specified
between
Tests

*This situation can be different instruments meeting the same
design requirement.

exceed one day.

** Standard test method dependent, typically does not

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




Repeatability & reproducibility

PS-202 (um)
D10 D50 D90

- 20 Wet reSUItS on the PS202 (U2A).NGB | 8.08 13.29 20.50
PS202 (W03).NGB | 8.86 14.16 22.12

LA_96O ﬂOW System PS202 (CA2).NGB | 8.39 13.75 21.39

PS202 (SY9)NGB | 826 13.54 20.75

N PS202 (U19)NGB | 8.46 13.68 20.87
| PS202 (DEE) NGB | 9.09 13.82 21.83

| ﬁ 2 PS202 (X4T)NGB | 845 13.76 21.06
15 ; PS202 (V5T).NGB | 877 14.08 21.30
| - PS202 (TW).NGB | 8.94 14.12 21.23
- B PS202 (RPRNGB | 8.91 14.14 21.48
| = PS202 (USU) NGB | 879 13.86 2107
| : PS202 (XYN).NGB | 898 14.07 21.48
- 3 PS202 (ABG).NGB | 880 14.06 21.21
| g PS202 (67S).NGB | 9.42 14.48 21.57
R RN il & i PS202 (YET).NGB | 878 13.80 21.35
Ee Hi o e Bl Ba == PS202 (SS7).NGB | 9.04 14.41 21.34
R 9 PS202 (UDH).NGB | 8.26 13.64 20.88

. PS202 (WRT).NGB | 9.05 14.15 21.48

PS202 (PLS) NGB | 824 13.62 20.71

: = PS202 (NKU)NGB | 872 13.24 19.25

ol Average 8.71 13.88 21.14

—=== Std. Dev. 0.351 0.333 0.591

5 CV (%) 4.03 2.40 2.79
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Repeatability & reproducibility

PS215 (um)

D10 D50 D90

[] 20 dry reSUItS on the PS215 (VGR) NGB | 2866 4248 | 6804
PS215 (XM3) 1GB 2720 4034 6568

LA_96O POWderJ et PS215 (R8C) NGB 28.20 40.76 61.60

PS215 (UOA) NGB 28 66 4153 65 52

PS215 (TGV) NGB 28 69 42 41 6734
»- PS215 (TLB) 1GB 2798 4070 62 85
| 5 3 PS215 (PGC)NGB | 2791 3922 58 28
PS215 (W1X) 1IGB 2715 39 12 60 51
| H . PS215 (VRF) NGB 28 58 41 11 6327
g | | f PS215 (PSA) NGB 2879 4180 65 29
| o PS215 (TBA) IIGB 28 24 4124 64.75

| ; PS215 (RJC) NGB 28 51 4115 6372
: . PS215 (SV3) NGB 2756 4003 6180
| k PS15 (AB6) NGB 26 45 3799 5787
1 st | S A1 S S, ~ B | e : PS215 (G07) NGB 2781 4080 6296
M o ﬁ%% POS215 (XES) NGB | 2823 4082 63.64

- PS215 (X1G) NGB 28 71 4163 64 22

PS215 (CKS) 11GB 2761 40 21 6145

PS215 (TOX) NGB 2749 40 67 62 82

—— PS251 (Y4B) NGB 28 81 4300 69 22

Average 28.06 40.85 63.54

—— Std. Dev. 0658 121 5 02

. S S CV (%) 235 295 4.60
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Reproducibility: Customer sample

Microcrystalline cellulose (MCC)

10+ —100
9- f—so
i e et et e s e s e e x :
+ Graph Type Remarks 1 Median Size E
B 11— 15 sec US 5912541 (pm} =l
SN 15sec US 60.13116{um)
. ; 11— 15 sec US 59.88999(pm)} e
SE=E== 15 sec US  60.41748(um) ! :
N — 15 sec US  60.19360(pm) : :
- 11— 15-sec US —59.98288(pm) =60
| <
% 51 e e e s e " 50 c.E
g
: 3
4 40
3 5—30
2 g—zo
7 E—m
@5 ' ' ' o C ' ' ' Coor |:—°
10 10,00 1000 1000

Diamelenis)
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Why reproducibility matters

Lower Maﬂufflcmr}ng When the Upp?r M;}uufactunﬂg
Specification Specification
. Measurement -
Limit o Limirt
is in here
3D D[
Lower Customer L Upper Customer
Soedificart the Product is like pper i
pecification , Specification
Limit to be in here Limic

Better reproducibility = Wider internal margins
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What is resolution?

B Ability to measure small differences in
particle size

B Small differences between successive

samples (different production lots) are most
Important

B Detection limit of small amount of material
outside of main size distribution

B Best defined by user’s real-world
requirements
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PLA nanoparticles for drug delivery HORIBA

D(v.0.1) - 0.06752(pm)
D(v,0.5) - 0.08108(um)
' D(v,0.9) . 0.09753(pm) o g
S . His Mean Size : 0.08172(pm) - E Good batch
Median Size : 0.08108(pm)
Mode Size : 0.0812(um) 20
0 : : "'F—L : S : A : L ér"
‘ D(v,0.1) - 0.06746(um) ;
D(v.0.5) : 0.08112(pm) Bad batch
D(v,0.9) - 0.09825(um) .
: ! Mean Size : 0.73105(um) 9 fold increase
% - Median Size : 0.08112(pm) o §
Mode Size : 0.0811(pm) -
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Resolution: Outliers HORIBA

48 —100 13 —100
40 Median Size : 0.031 pm s0. “ L
[ g Median Size : 1.65 um [ E
- © R = -
E; 50 g 50 &
20- L = 20- S
I = 1 &
[ = [ b
0—- 1 1 klllll ] ] ] Iillll 1 ] |J||||-rD o_ 1 [} ' llllll 1 ] ] Illllj l\l I!llllro
0.010 0.100 1.000 10.00 0.010 0.100 1.000 10.00
Diameter(ys) Diameter(ux)
a4 —100

Median (Peak 1) : 0.031 pm
Median (Peak 2) : 1.75 pm

30— I

40-

20—

qg(%)
| 1 1
2
UnderSize(%)

10-
05 = N ) = 0
0.010 0.100 1.000 10.00

Diameter{pa)
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Resolution: Real world sample  HORIBA

55- z—iﬂﬂ
5.02 =90
3 580
4.03 Z70
3 260 S
< 3.05 i A
SR 50 @
2.05
H 230
f,ﬂé g—zn
3 =10
ﬂ‘.ﬂ% B RN R )
0.010 1000 J000

Diameter{um)

*Black size distribution is internal standard

*Red result is considered a passing batch

*Blue result is a bad batch

*Highlights problem in production

*All accomplished with complex product formulation
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What we’ll talk about HORIBA

H Ease of use

B Performance

B Sample handlers

® Powders, precious samples, throughput, pastes

H Reliability & support
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Superior dry powder feeder

......

Direct flow of
S "~ powder down to
' \: V4 cell rather than
LT turn 909, then

| 4 ffepi A around plastic
tube, no density
> B - restriction like

o — 3 horizontal units,
53 zero impact
surfaces means
= = good dispersion
L= w/o comminution
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Superior dry powder feeder

B Automatic control of sample feed rate

® L A-960 monitors amount of sample
supplied by the vibratory feeder. Automatic
feed back control keeps constant mass
flow rate of powder during measurement

® This is CRITICAL

— More reproducible, robust
— No ghost peaks

— No cutting off results

— Fewer headaches!

® Unique to HORIBA
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Wet vs. dry results HORIBA

Wet method: Median diamster B.73 um Dry method: Medlan dismsatar 8.35 ym
Z - 1
g E -3 ! E .
: *  Abrasive
Chsrmeem | 4oy Chmrswom | 1 myj

i
ol

B Red: Wet measurement JI

using ultrasonic “

dispersion I TiO, (anatase)
® Blue: Dry measurement

using compressed air 1

dispersion

13
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Solution for every application "2™=A

5mL <2mL 35 mL 100 mL variable

B Widest range of wet sample handlers
B Excellent S/N minimizes sample quantity

B Unique FractionCell, PasteCell, MiniFlow,
and Slurry Sampler

B Temperature Control available
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What we’ll talk about HORIBA

H Ease of use

B Performance

B Sample handlers

H Reliability & support

® Applications Labs, build quality, TCO
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Our expertise = Your solution "2%=4

B HORIBA'’s experienced staff of technical and applications specialists support the
LA-960 in 54 offices across 45 countries

B \We are committed to the satisfaction of our users and to the education of the
greater industry and provide many channels of support including:

Sample analysis via the many Applications Lab around the world

Free software updates, webinars, technical notes, and much more in the Download Center
Instant support via phone, e-mail, and online meeting

On-site and in-house user training courses

Service contracts, verifications, and validations to fit every requirement

Advanced software tools to correlate data from other particle size analyzers to maintain
historic specifications

-~ *o% o
> ese _®
® > o ¥ CEOER S egp
® *® ° o @
® .2 "9 2
o »
@ HoRBA Offices @
. Local Distributors b
o e
® ®
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Long lifetime parts HORIBA

m5mW 650nm laser diode (LD)
mLD lasts much longer than gas lasers

BLD put in low-power mode between
measurements to slow aging

B Gas lasers have no low-power option
W Typical gas laser lasts 3-5 years
mLD in LA-300, LA-950 lasts 11+ years

B Zero LD failures since LA-300 launched
(12+ years)

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




Long lifetime parts HORIBA

B 3mW 405nm blue LED

mLED has effectively zero warm-up,
can be turned on right before
measurement, means very slow aging

WEXxpected lifetime 10+ years

W Zero LED failures since LA-950
launched (9 years)

M Low wavelength is key to acquiring
useful scattering pattern

®\Wavelength more critical than power
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Ease of service HORIBA

B HORIBA LA-95052

® Average repair cost, parts and labor, over first
three years is 0.1% of initial purchase price

® Measurement cells can be replaced without
needing calibration

® HORIBA offers either on-site service or return to
Irvine, Chicago, Houston

B Expect the same with the LA-960
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Why does this matter? HORIBA

M Gas lasers fade as they age
® Lower output = lower scattering
® Lower scattering - changing size results

M Laser replacements are expensive
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Build quality HORIBA

Built-in liquid
fill pump

Enclosed forward
and side detectors

Aluminum slab for
bench stability
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Build quality HORIBA

T 1 | e e — —== 20 Br ~ m‘:’

- - "
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Summary HORIBA

B The LA-960 simplifies the challenging science of particle
size analysis

B Refined software makes it easy to make and review
actionable measurements

B Decades of experience have created the world’s most
advanced optical system
® Highly accurate
® Excellent reproducibility
® Unmatched resolution
B Widest range of sample handlers to solve every
application

B HORIBA's global support and build quality for the LA-960
mean users make better measurements with less effort
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Particle Characterization Home + Scientific + Products + Particle Characterization

Environmental

Particle Characterization

HORIBA designs, manufactures,
and supplies state of the art
particle characterization
instruments:

Every instrument across the five

business segments must meet

stringent requirements before the

HORIBA name is attached. The Particle Characterization group of analyzers
_has incomorated this_orincinle into sach. new desian since entering the
business in 1979. Relentless innovation united with high performance to
attain the ultimate goal: a new standard in usability.

Particle Characterization Products

HORIBA offers instrurnents for particle size, particle shape, zeta potential, and
surface area analysis. Measurable particle size range is from 1 nanometer to
30 millimeters, at concentrations ranging from 1 ppm to 50 vol% with shape
determination available starting at 1 micrometer. A range of analytical
technigues are employed including laser diffraction (Mie Theory), dynamic light
scattering, acoustic and electroacoustic spectroscopy, and dynamic and static
image analysis. (measuring both paricle size and shape information).

HORIBA's advanced designs and powerful software, combined with flexible
sample handling systems are available to meet every analysis need. These
instruments can incorporate small volume pumping systems for precious
materials, high throughput automation, dry powder dispersers and
temperature controlled flow systems in order to provide the user with the best
possible solution with none of the trade-offs that might otherwise be
necessary.

Particle Size

o Laser diffraction
o LA-950V2
o LA-300

o Dynamic light scattering
a 57-100

d Choisissez un pays ou une zon

lan Treviranus

Process & Medical Semiconductor Scientific All Segment
Product Browser
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Product Line Manager
ian.treviranus@horiba.com

Request Information

¥1 €= Talk to us, ask questions
<58 labinfo@horiba.com

&N
e @
S
!h <4+ Receive news of updates

I = View application &

technical notes (170+),
webinars (60+), white
papers.

Address:

Download Center

Member login

Please enter your e-mail address
and password in order to login on to
www.horiba.com. We may ask you

Password:

Login
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