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Overview

Uintroduction to particle sizing
UIntroduction to laser diffraction

USmarter particle sizing
A Smarter method development
A Data quality advice

UMethod development
A Method development for dispersion in liquid
A Method development for dispersion in air

LIiChoosing the right specifications
A Understanding the size distribution

UOpticaI properties and optical modes
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Introduction to particle characterisation

UWhat is a particle?
LA particle can be defined as:

Joa minute porti on, pi ece, fragment

UNaturally occurring examples include:
A Sand, soil, clay, pollen, dust, smoke, fog
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Introduction to particle characterisation
UWhat is a particle?
LA particle can be defined as:

Joa minute porti on, pi ece, fragment
UThe particles that we measure are in:

Dry powders Suspensions Emulsions Sprays
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What can measuring particle size tell us?

UPredicting product performance A Dissolution rate
A Content uniformity

A Mouth feel assessment

A Stability

A Viscosity (of a suspension)
A Colour

A Flowability (of a powder)

V7 N

Malvel’n © 2017 Malvern Instruments Limited www.malvern.com



Why Is particle size important?

LiControlling production processes
A Blending
A Milling
A Dispersion
A Tableting
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Particles come In many different shapes

IAA How do we describe the size of these particles?
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Basic concepts of particle sizing

UYou are given aregular-shaped object and a ruler and asked

to give a one-number indication of its size
A What would your reply be ?
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Basic concepts of particle sizing

UY o u may repl y: N360x140x120mmo

A Which might be correct but it is not one number.

A It is not possible to describe the size of this 3-dimensional object with a single
number
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Concept of equivalent spherical diameters

UThe rectangular box has the same volume as a sphere of
226um diameter.

A The volume equivalent spherical diameter is 226gm
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How do we describe the size of a particle?

UEquivalent spheres
A Maximum length
A Minimum length ’,@
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How do we describe the size of a particle?

UEquivalent spheres
A Maximum length
A Minimum length
A Sedimentation rate
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How do we describe the size of a particle?

UEquivalent spheres
A Maximum length
A Minimum length
A Sedimentation rate
A Sieve aperture
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How do we describe the size of a particle?

UEquivalent spheres
A Maximum length
A Minimum length
A Sedimentation rate
A Sieve aperture
A Surface area

e

Malvern © 2017 Malvern Instruments Limited www.malvern.com

N



How do we describe the size of a particle?

UEquivalent spheres
A Maximum length
A Minimum length
A Sedimentation rate
A Sieve aperture
A Surface area
A Volume

e

Malvern © 2017 Malvern Instruments Limited www.malvern.com

N



Concept of equivalent spherical diameters

UDifferent particle sizing techniques report different
equivalent spherical diameters
A Dependent on the physical property that is measured

Sphere of same

inimum length
minimum lengt Sphere of same
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\ y /
. Sphere of same
_ volume
Sphere having same /
sedimentation rate t

Sphere of same
maximum length

Sphere of same

Sphere passing same surface area

24 sieve aperture
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Introduction to laser diffraction
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The basic principles of laser diffraction
UThe diffraction pattern:
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Dependence of diffraction pattern on particle size

Incident light g _
> Small angle scattering

Incident light ; Large angle
scattering

Large particle Small particles
A
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Measuring the scattering pattern: Spraytec

Data collection lens Detector system
Measurement zone
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Collimating R ,,;- 7 Auto-align stage
optics ‘\\ 5 '}\..
W
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Data acquisition
system

Light source

' L IP65 enclosures
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Measuring the scattering data: Mastersizer 3000

Measurement cell Focal plane
detectors

Back scatter
detectors \ /

\ Side scatter

\ detectors
\ 633nm red
laser

Precision
folded optics
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