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Primary considerations when selecting a milling 
system for CBD homogenisation include:
• Batch size (throughput requirement kg/batch/day)

• Minimising losses (physical and/or chemical)

• Desired fi nal particle size range

• Ease of cleaning to prevent batch cross-contamination

Homogenisation - small-scale
Small-scale homogenisation of CBD isolate may be achieved by low energy ball milling or 
by automated mortar and pestle. Larger batches may be processed in a continuous manner 
by using a Variable Speed Rotor Mill  with a Cyclone separator.

Figure 1: Inside of a Variable Speed Rotor Mill PULVERISETTE 14 classic line, showing fi xed
collection vessel, rotor and sieve ring. The stainless steel Cyclone separator is shown on the right.

Confi gured as a continuous milling system, the PULVERISETTE 14 classic line with a Cyclone 
allows continuous feeding of material, and active removal of material from the rotor area 
- typically within a fraction of a second. Because the homogenisation occurs so quickly 
and the material is actively removed, there is no time for frictional temperature increase to 
occur that could cause chemical degradation. Product contact surfaces are stainless steel, 
or food-grade plastic vacuum hose for the Cyclone, and can all be cleaned thoroughly 
between batches to reduce the likelihood of cross-contamination. Variable speed motor 
and range of sieve rings, provides control of particle size output. 

Used together with collection vessel, the PULVERISETTE 14 classic line and Cyclone 
separator allow continuous feeding and homogenisation of CBD material into the low 
micron range (consistency of talcum powder).

Homogenisation - large-scale
Production-scale homogenisation of CBD isolate into uniform powder can be achieved 
with a Universal Cutting Mill. Already considered the premier, precision milling solution 
for preparation of cannabis biomass for extractions, or pre-roll products, the cutting mill 
may be confi gured as a large-scale homogeniser to allow continuous processing of large 
batches of isolate material. 

Suggested system settings: 
• Between 2000 - 3000 rpm

• Rotor with notched edges and fi xed knives

• Gap setting between cutting rotor & fi xed knives: 1 - 2 mm 

• Sieve cassette: 1, 2, or 4 mm (depending on nature of sample material and desired fi neness) 

• High-performance stainless steel Cyclone separator 

Particle size analysis
Characterising the particle size distribution of a sample may be performed for the 
following reasons:

• To confi rm that a milling system has achieved particles within an accepted range

• In Quality Control: As a criterion for release into the manufacturing process (raw material 
testing) or for product sale

• In R&D: To study the effi cacy of a compound based on its particle size, and/or on the 
perceived quality of a formulated product

Particle size analysis by traditional sieving methods involves passing the material through 
a series of sieve pans with progressively smaller openings, and calculating the weight of 
material that is retained in each pan. Data obtained by using this method is limited by the 
number of different sieves that are used and can be confounded if and when particles stick 
to the metal surfaces. 

Figure 3: The Laser Particle Sizer ANALYSETTE 22 NeXT.

Solid isolates of CBD may be created as a non-homogenous ‘cake’ of material, or as a mixture of loosely associated granules comprising a wide particle size 
distribution. Creating material suitable for consumption or subsequent formulation in other products typically requires particle size reduction and/or homogenisation. 
Confi rmation of particle size distribution of a given sample may be achieved via traditional sieving methods, or by using a particle size analyser. 

Figure 2: The left image shows a cutting mill system, shown with a Cyclone separator mounted 
to 60 L collection vessel. The right image shows CBD isolate homogenised into the low-mid 
micron range using the Universal Cutting Mill PULVERISETTE 19 instrument.
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Figure 4: The ANALYSETTE 22 was used to measure CBD isolate before & after homogenisation. 
Starting CBD sample (orange) contained a mixture of loose granules with a wide particle size 
distribution. Material homogenised using the Variable Speed Rotor Mill PULVERISETTE 14 classic 
line (purple) resulted in a particle size consistency similar to talcum powder.

Particle Sizing Instrumentation
Laser particle size analysers with reverse Fourier optical system, pioneered and patented 
by Fritsch over 35 years ago, have become a worldwide standard across a wide range 
of industries, for precise size characterisation of materials down into the low nanometre 

range. The Laser Particle Sizer ANALYSETTE 22 has been used successfully to characterise 
CBD isolates, using either a wet or dry dispersion method.

Read, Share and Comment on this Article, visit: www.labmate-online.com/article

Get into contact with our Application Consultants
Finding the perfect solution for your application is absolutely easy. Discuss your 
specifi c application with Fritsch application consultants and let them answer 
questions regarding your sample preparation and particles sizing. You can also 
experience Fritsch instruments virtually at your workplace. 

Make your appointment now:  
www.fritsch-international.com/appointment or contact directly our application 
consultant team on +49 6784 70-0 or by email: service@fritsch.de

Further information on Laser Particle Sizers as well as on particle sizing with 
informative product videos and webinars can be found under 
www.fritsch-international.com/a-22next. 

To learn more about effi cient sample preparation of cannabis plants -
just search for whitepapers and videos at www.fritsch-international.com/cannabis 
by selecting cannabis as industry.

Why Pre-formulation Studies are Crucial to Successful Drug Development
It is vital to understand the behaviour of a new active pharmaceutical ingredient (API) under various stress conditions to provide a solid foundation for 
development of a robust dosage form which can survive processing and a prolonged shelf live. The result of a poor, or no, pre-formulation study could be 
increased time and cost of drug development, an unstable product, or worse. Efforts taken on comprehensive pre-formulation studies are more than repaid 
via cost and time savings.

Newly discovered proteins identified through genomics, proteomics, or traditional medical research have historically been utilised in drug development with 
minimal knowledge about their mechanisms of action, structural characteristics and biochemical properties.

Proteins are inherently unstable, which has potential to alter its desired form, which could significantly compromise not only the drug’s efficacy, but patients’ 
safety. This is why pre-formulation is such an essential part of the drug development process. It is the group of studies undertaken in early biopharmaceutical 
development, prior to formulation development, focused on discovering the physicochemical properties of a new drug molecule which could affect its 
performance and consequent dosage form. It provides a scientific sketch of the drug in development.

Having a clear understanding of a protein’s behaviour and awareness of any adverse effects related to a product, demonstrates the worth of conducting pre-formulation studies. Getting things right the 
first time is much more preferable to making costly mistakes and it is also a much faster route to market. Furthermore, patent expirations and a reduction in the development of new, first-in-class molecules 
over the past 15 years has occasioned the strategy of drug repurposing. This is yet another reason to conduct comprehensive pre-formulation studies. Many companies outsource pre-formulation studies to 
service providers such as the R&D consultancy division of the Biopharma Group.

More information online: ilmt.co/PL/3L1v  45197pr@reply-direct.com

New Multi-Organ Microphysiological System introduced
CN Bio, a leading developer of single and multi-organ microphysiological systems (MPS), otherwise known as organ-on-a-chip 
(OOC), has announced the commercial launch of its new PhysioMimix™ OOC Multi-Organ MPS. The next-generation platform 
combines CN Bio’s in vitro 3D liver model, whose phenotype and functions mimic that in vivo, with a range of other organs to 
more accurately recapitulate the multi-organ and systemic effects observed in humans. Demonstrating a key milestone in the 
Company’s mission to develop the most complete human ‘body-on-a-chip’ in the laboratory, the PhysioMimix OOC Multi-Organ 
MPS will provide advanced insights into the potential effects of novel therapeutics that were previously only achievable using 
animal models.

CN Bio’s Multi-Organ MPS enables researchers to generate sophisticated in vitro models that better represent human inter-organ 
crosstalk effects compared to single-organ MPS, or animal models. This system can be used to decrease the risk of clinical trial 
failures due to cross-species translational differences and can be used in the development of new human-specific modalities for 
which animal models are unsuited. The company’s advanced 3D liver model can be reliably and easily interconnected with other 
organs (such as gut, lung or kidney) to provide a human in vitro alternative to animal or in silico first pass metabolism studies 
(ADME), to elicit a deeper human-specific mechanistic understanding of disease states and to identify reactive metabolite-driven 
toxicity or multi-organ toxicity. Furthermore, in vitro to in vivo clinical predictions can be extrapolated using Physiologically-Based Pharmacokinetics (PBPK) mathematical models, to increase the accuracy and 
precision of data translation. For existing PhysioMimix users, an upgrade path is available.

Prior to launch, the system has undergone extensive internal and external validation by the University of Pittsburgh, and by a major pharmaceutical company.

 54864pr@reply-direct.com
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