LPD Lab Services Limited

Pharmaceutical Particle Counting, Size Measurement and
Chemical Analysis by SEM / EDX

Measurement and Characterisation Problem

The particle and size distribution characteristics of a drug
will often have an impact on the rate of delivery in the
body. The regulatory bodies (e.g. FDA) have a stringent
requirement of understanding the chemical and physical
characteristics of drug particles and potential
contaminants as part of the drug validation process.

Historically, optical light microscopy has been sufficient, Fig.2. Example images of Ventolin™ drug
however more recently the regulatory authorities are particles (scale bar 10 um left, 5 um right)

increasingly insisting on characterising finer particles and
agglomerates unresolvable in transmission or reflection

Chemical
Characteristics (EDX)

Physical
Characteristics

Define particle class

by optical microscopy. This shortcoming can be library by SEM Particle Classes
overcome by using Scanning Electron Microscopy i
(SEM).

Determine magnification for
particles and sort categories

Characterisation of Smaller Drug Particles

Define and set matrix of analytical
areas across whole sample

l

Example High
Resolution SEM image
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extend beyond the capability of optical techniques using Run automated SEM

manual or automated image collection and analysis. The

SEM can automatically perform analysis down to a
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required (ultimate resolution of SEM is 2 nm) with the and substrate

advantage of chemical characterisation using EDX. The

field of view is determingd by the particle size range t.o

be analysed. If multiple fields are to be analysed, as is

commonplace within the pharmaceutical industry, a
particle characterisation
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existing class?

matrix of areas needs to be defined. An example of this
is shown in figure 1.
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Fig.1.  Automated
repeatable matrix of
analysed areas on
sample e.g. 100
areas covers 5% of
a 35mm disk.

Categorise

particles by class «

o 1 /

Excel table of all
particles and all
characteristics

Pareto Charts

An example matrix of 29 magnified fields
for particle counting across a sample
Suitable Substrates
Fig.3. Schematic explaining the
particle counting method and
characterisation capabilities per
magnified area

The substrate on which the particles are deposited will
affect the method used to discriminate between the
substrate and the particles. Typical substrates for
powders include:

Microscope glass slides
Organic filters e.g. Millipore
Double sided sticky tape

(* denotes UKAS accredited test)
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LPD Lab Services Limited

— a unique combination of analytical equipment, techniques, and investigative experience

A schematic of the experimental process is shown b
in figure 3. The procedure allows the particles to »
be classified and a Pareto to be developed é
according to any parameter or combination of -
characterisation parameters as shown below:. .
Total area " & -
. . Shape factor . i
Chemical Composition (by EDX) Size (length/width)" &
Average diameter Fig.5. SEM images showing typical particle distribution
Dimensional measurement Aspect ratio (scale bar 100 um) and contaminant fine glass particle
Co-ordinates (scale bar 10 um)

Full or Semi-Automatic Particle Counting

The particle size range must be = 2um or else a
semi-automated approach with some level of '
manual input is required. The procedure requires Fig.6. SEM/

some initial standard SEM background work to EDX instrument
. . . . used for
obtain a library of particle types to be found in the )
particle
sample. counting

Requirements of the fully-automated procedure
Particle size to be 22um.

The particles must be distinguishable from the
substrate using one of the SEM detectors.

Particle density should not be so high that many

particles are overlapping or particles are , (OER o U
agglomerates. identification of the critical characteristics of

Other particles in Current particle being particle§. It offers the ability to ggther ipformation
the field of view investigated (in red) about finer particles than by optical microscopes

(in green) and can readily distinguish between clusters and
agglomerates of particles in addition to the
chemical analysis available by EDX.

Measurement / Characterisation Solution

The SEM / EDX technique allows for the

Dimensions

The strength of this analysis technique is its
ability to gather statistically significant data on
the size, morphology and composition of the
particles in a time efficient manner, beyond the
capabilities of conventional optical microscopy.
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Find out how we can help solve
Class, name your problems in process improvement,

oo e and quality process control and materials analysis
EDX spectra revealing particle of fit )
chemistry LPD Lab Services
Phone: +44 (0)1254 676074
Fig.4. Typical output screen from automated E-mail:  enquiries@Ipdlabservices.co.uk
analysis. Example EDX spectra are shown from two Web:  www.Ipdlabservices.co.uk

chemically distinct particles.
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