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Introduction

The solid state properties of API’s can have a dramatic effect on their

performance in in vivo studies. This is no more apparent than in inhalation

studies. This poster describes key studies that can be performed with minimal

amounts of material to assess a compound’s ability to undergo successful

micronisation for delivery to in vivo studies and thus further development.

Model compound: characterisation
(±) Salbutamol sulfate was selected as a model compound for this

demonstration. After recrystallization of commercial material full characterisation

by a variety of analytical techniques was performed, such as:

• XRPD to confirm crystallinity

• TGA and DSC to assess thermal properties such as melting point

• GVS to assess hygroscopicity

• PSD to assess particle size

• SEM to assess crystal morphology and confirm particle size

• Full 1H, 13C and 15N NMR to confirm structure and check residual solvents

Model compound: micronisation
Micronisation can be performed on as little as 250mg of material up to 200g

using a MCOne or MCTwo air jet mill which are available in house. This allows

careful control of the process with intermittent checking of the material to ensure

that the PSD is suitable and that there is no significant metal contamination. A dry

powder dispersion PSD uses minimal amounts of material, ~5-10mg, and 1H

NMR gives a good indication of metal contamination from the broadening of the

TMS line width due to the presence of paramagnetic metals.

Once micronisation is complete, a full batch characterisation of the bulk material

is performed to ensure that no detrimental changes have occurred during the

micronisation process. A report with data comparisons between the input material

and micronised material is generated containing expert recommendations and

observations, along with the bulk material that can further support additional

studies.

Data comparison: post micronisation

w
w

w
.c

ri
v
e
r.
c
o
m

Run1 D10 D50 D90

1 0.73 µm 1.87 µm 4.22 µm

2 0.73 µm 1.85 µm 4.23 µm

3 0.72 µm 1.80 µm 4.15 µm

Considerations
Several analytical techniques are employed to assess for any detrimental

changes that may have occurred to the material. For well-characterised

APIs such as salbutamol this would be unlikely but in our experience

changes can happen to uncharacterised APIs which highlights the need for

early development and understanding of the micronisation process.

Examples include:

• Formation of amorphous content – evidence from DSC, GVS and
potentially XRPD data

• Metal contamination from the micronisation process – broadening of
the TMS line width in the 1H NMR is indicative of low levels of
paramagnetic impurities e.g. TMS FWHM >2Hz

• Poor yield or unacceptable PSD

Any issues identified during the early characterisation process can be

investigated and potentially solved on a larger scale; solutions could include

for example:

• Cryo-milling or post micronisation conditioning to reduce amorphous
content following development of method for quantification

• Use of HDPE inserts or cryo-milling to reduce metal contamination.

• Modification of milling parameters or change of mill type to raise yield
and control PSD

• Control of PSD via control of crystallisation parameters e.g. seeding,
super saturation levels and cooling rates

Model compound: blending of micronised 

material

Conclusions
The ability to perform early stage micronisations on modest amounts of

material can provide the project with a wealth of information in addition to

well-characterised material for in vivo studies. Potential issues with the

process such as generation of amorphous content, metal contamination,

poor PSD distribution can be highlighted at an early stage and mitigation

plans put in place for later batches.
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DJP3019-024-01 input material

DJP3019-026-01 milled material

Batch number
Nominal

(%w/w)

Assay (%w/w); 5 samples

A     B C             D      E
Mean RSD

DJP3019-032-01 2.00 1.82 1.76 1.79 1.59 1.78 1.75 5.1%

Batch number
Nominal

(%w/w)

Assay (%w/w); 5 samples

A     B C             D      E
Mean RSD

DJP3019-034-01 6.60 6.76 7.42 8.14 6.46 6.28 7.01 10.9%

Data comparison: post micronisation cont.
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