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Preface

Determination of the size of a sphere is quite easy: You can describe it solely from the radius, i.e. you only need one single value. However, when it comes to particles in pharmaceutical products, determination of sizes are often much more complex than assumed – and as particle size is one of the most important single factors for product behaviour, it is a scientific area of vast interest.

At Particle Analytical, we have been working with determination of particle sizes for the pharmaceutical industry since 2000. Our customers have in general showed a large interest for an introduction to this area from a down-to-earth and practical perspective. The intended readers of this booklet are pharmacists and technicians working with determination of particles sizes. This booklet is not meant as a thorough introduction into theory behind determination of particle sizes, and only a limited number of references will be given: The booklet is primarily based on our own experiences and is a practical introduction to the area with a brief introduction to “why” and “how” in determination of particle sizes.

Particle Analytical is a cGMP compliant company dedicated to supporting customers within the field of particle analysis/powder analysis. Particle Analytical support R&D, production and quality assurance. www.particle.dk


Determination of particle sizes How?
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Introduction

By far the most important physical property of particulate samples in pharmaceutical development is particle size. Particle size determination is routinely carried out across a wide range of industries and is often a critical parameter in the manufacture of pharmaceutical products. Particle size has a direct influence on material properties such as:


	Bioavailability for oral drugs

	Stability in suspension – e.g. sedimentation

	Efficacy of delivery – e.g. asthma inhalers

	Appearance – e.g. powder coatings

	Flowability and handling – e.g. granules

	Packing density and porosity



Thus, particle size is of immense importance for all solid pharmaceutical products, both in relation to processability and bioavailability. Particle size during production is not always easily controlled: Even slight changes in manufacturing conditions might lead to quite large size or morphology changes and these changes might be critical for the current product (blending properties, dissolution rate, agglomeration tendencies, etc.) According to regulatory authorities (ICH guidelines), particle size distribution should be known – and controlled. Ultimately, this is carried out to protect the patients, but also to avoid unpleasant surprises during manufacturing.

Measurement of particle size is not, unlike many other analytical techniques, an exact technique and a true value of the size does not exist. A range of analytical techniques is available for determination of particle size; these all have their strengths and weaknesses. As a consequence of the complexity of particle size and shape, the major part of particle-sizing techniques are restricted to “assuming” that the material being measured is spherical and the particle size is reported as the diameter of the “equivalent sphere” which would give the same response as the particle being measured.

So what is the right particle size? Imagine a needle shaped particle: It is obvious that the measured size of such a particle will vary quite significantly if you analyse it by microscopy (where you will get the maximum length) or sieving analysis (where you might get the minimum thickness)! Thus, the size reported for a particle will be very dependent on the physical property measured by the chosen technique - and you cannot argue that one of these methods is more correct than the other. Thus, one should always be aware how the particle sizes are measured – and that results from different techniques cannot be expected to give the same result.

A golden standard method for determination of particle sizes is laser diffraction. This method has unique strengths: It allows measurement of a large number of particle and is very robust. However, a laser diffraction method requires thorough validation - including correlation to other techniques, such as microscopy. This booklet describes the different methods used in determination of particle sizes - with primary focus on laser diffraction. Further, the booklet highlights the pitfalls that should be avoided when measuring particle sizes.
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What is the size of a needle?

It definitely depends on how you chose to measure it: Would you like to know the length or the thickness? How will you measure it? Using a ruler or a sliding gauge? This is simple illustration of one of the challenges in determination of particle sizes.

What is a particle?

	From Wikipedia: “A particle is a small localized object to which can be ascribed several physical properties such as volume or mass.”

	In relation to a pharmaceutical drug, particle relates to a network of drug molecules bound to each other in a more or less structured manner – forming solid “clusters” (particles).

	The individual molecules in a particle are held together by hydrogen bonding, Van der Wall - or ionic forces, either in an amorphous assembly (unordered) or in a crystalline structure (ordered).

	Tablets and capsules used for pharmaceutical products are “made of” particles of various particle sizes.

	The nature and size of the particles determines the physical properties of the drug with regard to stability, solubility, dissolution, reactivity etc.
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Why we care about particle sizes
in vivo
	Content in final product: Does the product contain the desired amount of API? Inhomogeneous distribution of the API in the final product due to change in “mixing properties” might be a direct consequence of changes in particle size and morphology.
	Stability
	Dissolution ratein vivo
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