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ABSTRACT
Research and Development at Landrace Bioscience has created a novel, powerful 
form of a typical self-nanoemulsifying drug delivery system to allow low-energy 
dissolution of lipophilic botanicals and cannabinoids in water. Using SENDS 
(Self-Emulsifying Nano-Delivery System), cannabinoids along with a variety of 
poorly water-soluble botanical extracts can be dissolved in water in extraordinary 
amounts, outpacing the competition in both simplicity and potency. Research shows 
that nano-emulsified systems improve bioavailability and improve long-term stability 
of products, meaning lower production costs and reduced waste.
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INTRODUCTION
Cannabinoids have been consumed by humans and other animals for centuries, 
but in recent years a resurgence in interest has centered around a select few, 
especially THC and CBD. These along with their related compounds have been 
explored for treatment of various diseases including ALS and epilepsy, relief from 
side effects of chemotherapy, and relief from common ailments such as pain, 
anxiety, and insomnia. Research for cannabinoid efficacy in treating conditions is 
still emerging but remains extremely promising.[1-8]

Cannabinoids are known to have a high safety profile, with the benefit of being 
natural compounds, which has led to the extraordinary interest in the last decade. 
CBD specifically has gained interest due to its non-psychoactive and non-addictive 
properties while still providing a wide variety of benefits often linked with its anti-
inflammatory action on endocannabinoid receptors.[2]

Beyond cannabinoids, there are many plant compounds which can provide a variety 
of benefits, some which even rival pharmaceuticals, but without the deleterious 
side effects. Compounds from Traditional Chinese Medicine (TCM) and Ayurvedic 
Medicine (traditional medicine from India) are continuously being investigated 
for their therapeutic uses. Piperine is now a well-known bioavailability enhancer 
included in many OTC herbal supplements. Ashwagandha is another common 
supplement originating from traditional medicine. Though these compounds 
have been used for a long time, modern formulation using isolated actives has 
encountered challenges.
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THE PROBLEM
The most popular way of consuming cannabinoids historically has been smoking. 
The primary benefits of inhalation are immediate onset of effects and greater 
amount of unaltered active compound entering the bloodstream. The drawbacks of 
inhalation are irritation of the mouth, throat, and lungs, as well as deleterious health 
effects of inhaling potentially carcinogenic compounds produced by burning or 
vaporizing.

An alternative to this route is by oral ingestion. This is typically done via specially 
prepared food and drinks. Studies have shown that cannabinoids are absorbed 
as easily in the digestive tract as in the lungs, however they are absorbed much 
more slowly due to the digestive process. In addition, not many people are familiar 
with the process of preparing ingestible cannabinoids, which makes access to this 
route more difficult. When people are able to make cannabinoid-dosed foods, the 
dosages are often difficult to measure, and the effects unpredictable, leading to 
unwanted side effects. This is due to different metabolism rates of cannabinoids 
between different people, as well as inaccurate dosing, in addition to unpredictable 
absorption of cannabinoids in the gut. 
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Traditional preparations of medicine often require having the fresh plant available, 
which is difficult for most people. Dried plants are more efficient, but often the 
active component will be low in the whole plant, sometimes below 0.1%. Because 
of this, the actives are often extracted and purified. While this increases the active 
component, this also increases the cost. Additionally, many of these compounds 
are lipophilic, meaning they must be dissolved in lipids or ethanol, which limits 
their use in water-based formulations. Ethanolic extracts often are unpalatable to 
consumers as well. To top off these issues, lipophilic plant extracts (a class of which 
cannabinoids are a member) suffer the effects of first-pass metabolism, reducing 
the amount of active compound which makes it to the target site. 

So, while oral ingestion eliminates the drawbacks of smoking, this method 
presents three problems:

1. Delayed onset of effects

2. Reduced bioavailability

3. Poor water solubility and palatability
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DELAYED ONSET OF EFFECTS
Ingested cannabinoids are first processed by salivary glands in the mouth. 
Detectable levels of cannabinoids are found in saliva immediately upon ingestion. 
However, systemic absorption of cannabinoids does not take place until the 
cannabinoids reach the second segment of the small intestine. This section of the 
small intestine, called the jejunum, is where absorption of compounds from the 
majority of food and medicine begins in earnest. The time between ingestion and 
onset of effects has been shown to be minimum 30 minutes after ingestion, but 
on average it is often 60 minutes or longer. Consumers will prefer a faster onset, 
allowing for more direct treatment of symptoms, rather than a delay where  
symptoms must be anticipated. 

With SENDS Technology, absorption begins in the mouth. Our self-emulsifying 
nano matrix contains permeation enhancers which allow compounds to pass into 
the sublingual and buccal mucosal membranes more easily than the neat product. 
This means faster onset; internal testing has shown this effect to be as quickly as 5 
minutes after ingestion, with notable effects for 100% of participants after 15 minutes. 
The amount of compound absorbed by the body from a given dose is known as the 
compound’s “bioavailability”, increasing this means a more powerful product.
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REDUCED BIOAVAILABILITY
To compound the issue of delayed absorption, the portion of the small intestine 
where absorption begins leads directly to the liver where major loss of active 
ingredient occurs, and while the surface area of the small intestine is high, there 
will still be active ingredients found excreted unchanged by the body. This means 
that some of the material ingested doesn’t get absorbed at all by the body, as much 
as 37%.

Once in the liver, compounds undergo first-pass metabolism. First-pass metabolism 
is the bane of many pharmaceuticals and would-be beneficial compounds. The 
liver is a powerful detoxifying organ and will modify in some way the majority 
of compounds which enter into it. Ultimately, this means reduced amounts of 
unmetabolized cannabinoids in the bloodstream. These metabolites can produce 
physiological effects, but their efficacy is as yet poorly studied, and their effects are 
unreliable.

Since compounds in SENDS Technology begin absorption in the mouth, the first-
pass metabolism effect is minimized, allowing for greater bioavailability. SENDS 
Technology addresses the issue of unabsorbed compounds as well. The aqueous 
nature of the GI tract allows the nano-emulsified product to form a biofilm with 
intestinal mucosal lining, creating a diffusion potential from the small intestine into 
the bloodstream, reducing the amount of cannabinoid lost to waste.
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POOR WATER SOLUBILITY  
AND PALATABILITY
Cannabinoids and many botanical actives are lipophilic. Lipo- from the Greek root 
meaning “fat”, and -philic from the Greek root meaning “love” – This means that 
cannabinoids dissolve more readily in oil than water. Since humans are 70% water, 
we don’t spend much of our time drinking oil-based products. Caffeine is found 
in coffee and electrolytes are found in Gatorade: people are more accustomed to 
consuming nutraceuticals through beverage than from food. Because of this, there’s 
a dilemma: how do formulators tap into the beverage market? People will want to 
consume their CBD in a convenient drink, but it won’t dissolve in water.

With SENDS Technology, cannabinoids can be dissolved in aqueous form quickly 
and easily, without difficult modification of existing processes. Cannabinoids or 
botanicals are added to the solubilizing matrix, which can then be directly added 
to the final product of flavored beverages without altering taste. For unflavored 
beverages, our formulation team can assist in developing a mild flavor to suit the 
target market without substantially altering the existing profile. Because of this, 
costs to add cannabinoids or a range of botanicals to any existing product are 
minimized, while the potential profit and value to the customer are maximized.
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