@ Microfluidicsm High-energy emulsification is usually the preferred

method in industrial operations due to it's flexibility

and ability to produce fine emulsions with food-
APPLICATION NOTE - Microfluidizer™ Technology grade ingredients and at a much lower (safer)
compared to Ultrasonic Technology concentrations.

Among various  high-energy
methods, ultrasonic technology, high-pressure
homogenization (HPH) via Microfluidizer technology
are the main methods. This application note will be
focusing on providing a comprehensive comparison

Like many other bioactive nutraceutical ingredients,
cannabinoids are lipophilic, which means they are
not water soluble. This caused a major challenge for

the food and beverage industry when formulating between the Microfluidizer technology and the

cannabis oil into edible products. Direct ingestion ultrasonic technology.

results in very low bioavailabilities with delayed onset

of the effect and prolonged period before reaching Ultrasonication is a process that uses sound energy

peak effect. at high frequencies to break apart particles by
cavitation — the expansion and implosion of

The low bioavailability of cannabis oil can be overcome bubbles (Figure 2). The inherent characteristics of

by formulating the products into nanoemulsions. A the ultrasonic technology lead to several drawbacks:

recent study showed not only an overall bioavailability e Contamination with metal particles (Figure 3)

increase, but also a significant reduction in time to leads to difficult downstream processes as

reach maximum plasma concentration after oral well as leaves a bad taste in the product

administration of CBD nanoemulsion, compared with i . .
e Not suitable for continuous processing

just CBD oil as shown in Figure 111
P e Not scalable to industrial scale

=+~CBD oil 100 mg/kg

-e-CBD-NE 50 mg/kg
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Figure 1. Plasma concentration-time curves of CBD oil and CBD
nanoemulsion administered orally

Figure 2. Image of ultrasonication process and schematic of intensity
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Figure 3. Example of contaminations resulted from
ultrasonication process



Microfluidizer technology ensures that fluid pressure
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is converted to high shear forces more efficiently
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and consistently (Figure 4) than is readily achievable Unprocessed
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using competing technologies. The key to the ot Pacees

Microfluidizer technologies remarkable efficiency
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is the design of our exclusive fixed-geometry
interaction chamber. As fluids are forced at constant

pressures and controlled temperatures through the . 1
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extreme shear forces, yielding precisely controlled , T 4
Figure 5. Particle size distribution of unprocessed

particle size reductions and strikingly tight particle and processed (after 1 and 5 passes)

. . . A cannabis nanoemulsion
size distribution curves (Figure 5).
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