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Powders

Introduction to Powder

Introduction to Powder

Powders are a dosage form in which a medication is presented as a dry, solid, and finely
divided substance.

They can be administered internally (e.g., orally, rectally) or externally (e.g., topically).

Powders are prepared by grinding or triturating the solid drug particles until they reach the
desired degree of fineness.

Classification of Powders

e Pharmaceutical powders are solid dosage forms used for drug delivery.

e Theycan be classified based on different criteria, such as particle size, flow properties, or
intended use.
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1. Based on Particle Size

» Coarse powder: Particles with a size range of 355 to 1000 microns.

» Moderately fine powder: Particles with a size range of 180 to 355 microns.
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» Fine powder: Particles with a size range of 75 to 180 microns.

» Very fine powder: Particles smaller than 75 microns.

2. Based on Flow Properties

» Free-flowing powders: Flow easily due to low cohesion between particles; preferred in
manufacturing processes.

Cohesive powders: Tend to clump or stick together; can cause manufacturing issues
and require extra processing.

3. Based on Intended Use

» Bulk powders: Directly consumed or used as raw materials for tablets, capsules, or
granules.

Divided powders: Pre-weighed and pre-packaged doses, typically for oral use.

» Topical powders: Applied externally to skin, mucous membranes, or wounds for
therapeutic purposes.

Insufflation powders: Finely ground powders administered through the nasal or
respiratory route.

» Powder for injection: Sterile, dry powders reconstituted with a solvent before injection.

Advantages of Powders

1. Rapid onset of action:

» Due to their fine particle size, powders have a large surface area, which facilitates quick
dissolution and absorption.

2. Flexibility in dosing:

» Powders can be easily adjusted to provide the appropriate dose for an individual
patient.

3. Ease of administration:

» Powders can be conveniently mixed with food or drink, making them suitable for
patients who have difficulty swallowing solid dosage forms.

4. Stability:

» Powders generally have good stability since they are not exposed to moisture or heat,
which can degrade some medications.

5. Versatility:

» Powders can be formulated for various routes of administration, providing flexibility in
meeting patient needs.

Disadvantages of Powders

1. Hygroscopicity:
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» Some powders can absorb moisture from the air, leading to clumping or degradation of
the medication.

2. Taste:

» Some medications have an unpleasant taste, which can make powders unpalatable for
oral administration.

3. Inaccuracy in dosing:

» If not properly divided, powders may result in inaccurate dosing, especially for potent
medications.

4. Inconvenience:

» Preparing and administering powders can be more time-consuming and less convenient
than using other dosage forms, such as tablets or capsules.

Mixing of powders

Mixing powders is a critical process in preparing pharmaceutical products like tablets,
capsules, and bulk powders.

The goal is to create a homogenous blend of active ingredients and excipients for consistent
dosing.

Powder mixing can be done through manual or mechanical methods.

1. Manual Mixing

» Manual mixing uses simple tools like spatulas, mortars, and pestles to blend powders.

» Common techniques include:

I Spatula Mixing

Manual Mixing = Trituration

Geometric Dilution

A. Spatula Mixing:

= Powders are blended on a flat surface using a spatula by cutting, folding,
and pressing until uniformly mixed.

B. Trituration:

= A mortar and pestle are used to grind and mix powders in a circular
motion for a uniform blend.

c. Geometric Dilution:

= Used when a potentingredient is mixed with a larger amount of diluent.
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= Small portions of each are mixed, doubling the quantity with more diluent
until the desired blend is achieved.

2. Mechanical Mixing

» Mechanical mixing uses equipment for more efficient and consistent blending.

» Common methods include:

Tumbling Mixers

Planetary Mixers
Mechanical Mixing
Ribbon Blenders

High Shear Mixers
A. Tumbling Mixers:

= Powders are placed in a container that rotates or tumbles.
= Examples: V-blenders, double cone blenders.

B. Planetary Mixers:

= Avrotating impeller mixes powders while revolving around the container's
axis, ensuring thorough blending.

C. Ribbon Blenders:

= Consist of a U-shaped trough with a helical ribbon that moves and mixes
powders, ideal for large volumes.

D. High Shear Mixers:

= Use high-speed impellers to create intense shear forces, breaking up and
mixing powders, commonly used for suspensions and granulations.

Simple and compound powders

e Pharmaceutical powders can be categorized as either simple or compound powders.
The differences between them are outlined in the table below:
Feature Simple Powder Compound Powder

Composition Contains a single active Contains two or more active
pharmaceutical ingredient pharmaceutical ingredients (APIs) in a
(API). specific ratio.

Therapeutic Exerts a single therapeutic May exert multiple therapeutic effects
Effect effect due to one API. depending on the APIs and their
interactions.
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Formulation Simpler, involves fewer
Complexity components.

Purpose Used when a single drug is
sufficient to treat a specific
condition.

Manufacturing Fewer challenges due to one
Challenges API.

Preparation of Simple Powders

More complex, requiring consideration of
APl interactions and excipients.

Used when multiple drugs are needed for
synergistic or combined effects, or to treat
multiple conditions.

Greater challenges due to the need to
ensure compatibility and stability of
multiple APIs.

e Simple powders consist of a single active ingredient, which may be combined with excipients.

The steps involved in their preparation are:

Start: Preparation of Simple Powders

¢

Selection of Ingredients

4

Sizing of Ingredients

4

Mixing

¢

Packaging

¢

1. Selection of Ingredients

» Choose the active ingredient and any necessary excipients based on the desired

therapeutic effect and dosage form.

» Excipients may include diluents, lubricants, glidants, or flavoring agents.

2. Sizing of Ingredients

» Ensure the active ingredient and excipients are of the appropriate particle size.

» This may involve grinding, milling, or sieving to achieve the desired fineness.

3. Mixing

» Combine the active ingredient and excipients in a suitable container.

» For small batches, use a mortar and pestle or spatula.
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