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”The painting is finished 
when it has erased the idea”

- Georges Braque
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Nomenclature
Abbreviations and Symbols 

ADI Acceptable Daily Intake

BMI Body Mass Index

GMP Good Manufacturing Practices

GRAS Generally Recognized as Safe

HLB Hydrophilic-Lipophilic Balance

HPLC High Performance Liquid Chromatography

J Joule is a derived unit of energy 

K Kelvin is a unit of measure for temperature (K - 273.15 = °C) 

LN2 Liquid Nitrogen Dosing

MDS Mean Droplet Size

MPa Unit of pressure (1 MPa = 1,000,000 Pa)

nm Nanometer 

o/w Oil-in-Water

pH Acidity or Alkalinity of an Aqueous Solution

SC-CO2 Supercritical Carbon Dioxide Extraction

μm Micrometer

w/o Water-in-Oil

w/w Weight / Weight
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Preface
One of the first delivery systems you think of when someone mentions cannabis is smoking, 
but this presents many drawbacks. For instance, it is not acceptable for non-smokers, 
unpleasing aesthetically, and carries the risk of carcinogens due to the formation 
of compounds during combustion. Furthermore, there is current legislation throughout 
the United States which prohibits smoking in public as well as local municipalities now 
issuing odor control fines to combat cannabis smell. Legalization is definitely changing the 
way you consume cannabis and the best alternative without smoking is oral administration.

Commonly referred to as “edibles”, oral 
consumption comprises of at least half of 
the total cannabis sales in legal states like 
Colorado and Washington (Fig. 1). 
Unfortunately, current edible products 
consist of unhealthy sugary snacks like 
gummy bears, brownies, candy bars, and 
soda pop. We submit to you a change in 
philosophy for the cannabis industry if you 
look at statistics, future trends, and feed 
back from most millennials. The creation of 
healthy edible products with consumer 
friendly labels (e.g., all-natural). Not only will 
this combat the major obesity and diabetes 
problem in the U.S., but it will help destroy 
the stigma of cannabis because it deserves 
more respect.

60%

40%

According to the Colorado Department of 
Revenue, the retail marijuana market saw an 
increase in demand from CY 2014 to CY 2015; 
The number of individual units of retail infused 
edible products sold was 5,280,297 in CY 
2015, an increase of 85% from the 2,850,733 
sold in CY 2014 . Data shows people prefer 
edibles (60%) to smoking cannabis (40%) and is 
only continuing to rise year-over-year.

(4)

Figure 1: Oral (60) vs. Smoke (40) Preference

We have attempted in this white paper to summarize a vast amount of complicated data in a 
fashion comprehensible to the general reader based on the ideology of creating 
health and wellness beverages. Consequently, only a few key references will be examined 
so that our company is transparent while protecting patent pending and proprietary 
processes. It is intended to provide the reader a clear view of where scientific research 
stands in relationship to cannabis beverages and the likely paths which that 
relationship may take in the future.

J. Grillo
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Introduction
The aim of this white paper is to present a brief overview of the growing interest in cannabis 
and the development of a functional beverage market in the United States now that 
responsible legalization is here to stay. This herbaceous plant is very complex in its 
chemistry, due to the vast number of constituents, which can lead remarkably to 
numerous beverage formulations. The purpose of this paper is to help fill the knowledge 
gap between the art and science of cannabis beverages when technology becomes their 
main link. Unfortunately, this paper will not be discussing the polarization of this plant 
and other various legalities involved, but rather a more productive glimpse into the 
commercial application of cannabis beverages as this emerging industry evolves into a 
well respected business amongst our peers. 

Le Herbe was established in 2014 with the desire to create premium cannabis beverages 
because healthy options were not available when the legal industry was created. Our team 
commissioned renowned food scientists from all over the world to help create "Formula 
420", which incorporates natural cannabis oil into an aqueous environment (non-alcoholic) 
(Fig. 2). The following core concepts of this white paper are derived from diligent 
research, development, and associated technical challenges that arose like dosing, 
bioavailability, dispersion, degradation, and stability. It is important to note that our 
company ethos is to support local farmers and process cannabis products naturally 
without the use of harmful solvents, pesticides, synthetic, or GMOs. The following 
information will be in accordance with these views based on organic ingredients and 
produced in the least amount of steps while reducing the carbon footprint.

Methods
Health and wellness beverages containing bioactive compounds (e.g., terpenoids, 
flavonoids & cannabinoids), as opposed to essential nutrients, are increasingly being 
utilized as functional food and beverage ingredients. The technical challenge of dealing with 
cannabis is that these bioactive compounds are lipophilic (fat-loving). Bioactives have low 
solubility in hydrophilic (water loving) environments and so cannot be directly 
incorporated into an aqueous solution like beverages. Instead, they must be 
encapsulated within some form of delivery system that contains lipophilic particles that 
can easily be dispersed within water (Fig. 3). Lucky for Le Herbe, milk, juice 
and soft drinks have been using these oil-in-water (o/w) emulsions to overcome similar 
technical hurdles for decades (e.g., clouding, weighting & flavor oils). Cannabis 
beverage manufacturers will have to decide which system is the most appropriate if 
considering an optimized workflow (Diagram 1).

http://leherbe.com
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General Composition

LN2

Water 89 %

Oil(s) 5 %
Emulsifier(s) 5 %
Antioxidant(s) 1 %

Figure 2: General Composition (w/w)
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General Formula 

Emulsifier Cannabis Oil Carrier Oil

Quillija Saponins 

Lecithin 

Xanthan Gum

Lysolecithin

 Pectin

Gum Arabic

Whey Protein

Caseinates

Walnut Oil

Avacado Oil

Grapeseed Oil

Coconut Oil

Sesame Oil

Sunflower Oil

Soybean Oil

Sweet Almond Oil

Figure 3: General Formula (all-natural)
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General Workflow

START Cannabis SC-CO2 Winterize Decarb

LCT/MCT

Surfactant
(B)

Premix

24hr

Water

Surfactant
(A)

Premix

24hr Main Tank

Sonication

Filtrate

Feed

Sterilize

Bottling Fill

LN2

CapPackageShipFINISH

Diagram 1: General Workflow (commercial)
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Cannabis
For thousands of years cannabis has been used in beverage preparations and considered in 
the halls of antiquity to be "food of the gods"(1). Some of the earliest writings of cannabis 
associated with drinking were discovered in India (bhang lassi), China (mafeisan), Persia 
(sabzi), and Russia (assis/esrar). Most of the cannabis beverages historically consist of 
boiling or grinding cannabis leaves into a powder, combining with milk or alcohol, and 
mixed with other herbal substances to form a synergistic effect. Indeed, cannabis 
is a treasured tool in the herbalist and alchemist arsenal, but it has only been in 
the past 50 years that scientific methods have provided a clear understanding of 
the numerous health benefits. Today, scientists are learning so much about the 
positive interactions with this plant and how it relates to major physiological 
functions discovered in the 1990's called the endocannabinoid system(2). 

One of the main advantages over historical preparations is the fact that we can now create 
better formulations. Take for instance the green plant material that was used in ancient times 
called chlorophyll. This should never be used in 21st century cannabis formulations because 
chlorophyll initiates lipid oxidation. This green pigment will give your beverage a foul taste, 
unpleasant aroma, and cause unnecessary problems with forming a stable emulsion. The 
green plant matter from questionable growers may contain heavy metals, fertilizer residue, 
pesticides, and molds that could have serious adverse risk in terms of health and product 
liability claims. Furthermore, the green plant matter has no bioactive utility apart from being a 
vehicle to carry chemical compounds to the trichomes (Fig. 5), which is the main 
component of cannabis oil that you want in your formulation (Fig. 2, 3). Trichomes are 
where the most important constituents are located (Table 1) and reside all over the male 
and female plants, but particularly concentrated in the area of the female flowers. Even 
though health and wellness beverages are gaining popularity, consumers won't buy 
beverages if they don’t taste good. Cost and taste will remain a major challenge for 
cannabis beverages, but can be overcome by organic sun grown cannabis and proper 
beverage recipes like “Formula 420”.

- Formula: C21H30O2
- Molar Mass: 314.47 g/mole
- pK: 10.6
- logP (water pH7/octanol): 3.78
- Solubility in water 23 °C: 2.8 mg/L
- Solubility in 0.15 M NaCI: 0.77 mg/L
- Melting Point: < 298 K (N/A)
- Glass Transition: 9.3 °C

Tetrahydrocannabinol in excess of its solubility instantaneously forms a stable emulsion or micellar dispersion(3)

Figure 4: ∆9-THC Physicochemical Properties
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Trichomes

100 μm10 μm 50 μm

Trichome Head
Secretory
Reservoir

Cannabinoids

Waxy Surface
Layer

Rosette of
Gland Cells

Terpenes

Trichome Cross Section

Resin Gland Disk Cell

Vacuole

Phenol

Plastid
Terpene

Glucose

Cannabinoids

Figure 5: Cannabis Trichomes (Pate et al.)
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Cannabinoids 104
CBG type 17
CBC type 8
CBD type 8
Δ9 THC type 18
Δ8 THC type 2
CBL type 3
CBE type 5
CBN type 10
CBND type 2
CBT type 9
Misc. type 22

Nitrogenous compounds 27
Amino Acids 18
Proteins, enzymes, & glycoproteins 11
Sugars & related compounds 34
Hydrocarbons 50
Simple alcohols 7
Simple aldehydes 12
Simple ketones 13
Simple acids 20
Fatty acids 23
Simple esters & lactones 13
Steroids 11
Terpenes 120
Non-cannabinoid phenols 25
Flavonoids 23
Vitamins 1
Pigments 2
Elements 9

Table 1: Total Constituents 545 (5)
*chemical class
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Extraction
In order to meet the requirements of food quality for cannabis beverages, you need to 
safely extract trichomes from the green plant material. Among the technologies available to 
preserve cannabis constituents, Supercritical CO2 (SC-CO2) extraction and fractionation can 
be applied as a preferred method to extract and isolate compounds from plant 
material . (6) Carbon dioxide (CO2) is non-flammable, relatively inert, abundant and 
inexpensive when used in the extraction process. Furthermore, the use of CO2 is acceptable 
in the food industry and Generally Recognized As Safe (GRAS) . Additionally, the waste 
plant material can be easily recycled, contrary to plant material soaked in solvents, in 
the case of classical extraction. From an ecological point of view, the alternative process is 
also more sustainable as it consumes less energy and generates less waste. Since waxes 
are co-extracted with constituents when using SC-CO2, a further purification step is 
needed to obtain an extract pure enough to be used in the beverage formulations. 
This can be easily achieved by adding a winterization step (i.e., freezing the extract to 
precipitate the waxes and a simple filtration isolates the cannabinoids from the waxes). 
The purity of the final extract after winterization is around 85 % at optimal conditions 

(7)

(Fig. 
6). Customized applications of SC-CO2 can be achieved so that constituents with 
different molecular weights can be separated into groups during extraction(8). This can 
be helpful if you want to use psychotropic (THC) or non-psychotropic (CBD) 
cannabinoids in beverage formulations.

- The solubilities of two different non-
psychoactive cannabinoids (CBG and CBD),
in SC-CO2 have been determined at 315,
326, and 334 K and in the pressure range
from 11.3 to 20.6 MPa. They can be
extracted in higher amounts with SC-CO2
than with classical hexane extraction .(9)

- The solubility of ∆9-THC in SC-CO2 has
been determined at 315, 327, 334 and 345
K and in the pressure range from 13.2 to
25.1 MPa. The SC-CO2 yield of ∆9-THC is at
maximum 98 %, which is comparable to
classical hexane extraction .(10)

- Cannabinol (CBN) is a decomposition
product of the ∆9-THC. The solubility of
CBN in SC-CO2 was determined at 314, 327,
and 334 K and in the pressure range from
13.0 to 20.2 MPa .(11)

CO2 is a supercritical fluid at temperatures higher than 304.2 (k) 
and pressures higher than 7.38 (MPa). Under these conditions 
the distinction between the gas / liquid phase is nonexistent, 
and CO2 can only be described as a fluid .(8)
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Figure 6: SC-CO2 as a Fluid
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Delivery System
Now that we have successfully identified components of the cannabis plant that we 
want to use (Fig. 5) and how to safely extract the bioactive compounds (Fig. 6) its 
time to create our cannabis beverage. However, there are a number of technical 
challenges associated with directly incorporating cannabis oil into beverages due to 
its volatility, poor solubility, and low bioaccessibility. Bioactive cannabis constituents 
(Table 1) are highly unstable to oxidation and may therefore be lost during 
processing, storage, or transit. Recent technological advances that make use of 
lipids, proteins and polysaccharides are contributing to meet this challenge(33) and 
have opened the door to new delivery systems.

Oral cannabis delivery systems are classified into two main groups, liquid and solid. For the 
purpose of this white paper we will be discussing a liquid delivery system. In order to 
understand the delivery system concept you will need to grasp bioavailability. But first, we 
will need to transform the ∆9-THC-acid naturally present in the cannabis plant into the 
psychoactive ∆9-THC form via decarboxylation so that the cannabinoids are activated. The 
highest yield of ∆9-THC was obtained at 110 °C and 110 min(18).

Bioavailability
Bioavailability following the smoking route varies from 2 - 56%, due in part to intra and inter- 
subject variability in smoking dynamics, which contributes to uncertainty in dose delivery⁽¹⁹ 
²²⁾.  The number, duration, and spacing of puffs, hold time, and inhalation volume, or 
smoking topography, greatly influences the degree of drug exposure⁽²³ ²⁵⁾. Oral bioavailability 
is even worse with a estimation between 10 - 20% ⁽ ²⁶⁾ and a more accurate assessment of 6% 
estimated after a 20mg THC dose in a cookie⁽²⁷⁾.  In laymen's terms, you are paying $5 for a 
cookie with 20 mg of THC, using only 6%, and throwing the rest in the garbage. It is 
important to note that edibles produce a different pharmacokinetic profile than smoking or 
vaping⁽²⁸ ²⁹⁾.  Onset of the effect is delayed to approximately 30 to 60 minutes, peak blood 
levels of THC occur approximately three hours later, and the effects can last over six 
hours⁽³⁰⁾.  

Low oral THC bioavailability may be due to poor absorption, degradation by stomach acid, 
and/or bio-transformation to metabolites during first passage through the liver⁽³¹⁾.  A suitable 
delivery system like nanoemulsions ⁽¹²⁾ can solve this problem and multiply the previously 
mentioned bioavailability by at least 4-5 fold. For instance, “Formula 420” has bioavailability 
between 50 - 75% and varies accordingly to BMI⁽³¹⁾.  Consumers would have to buy 
approximately 8.33 cookies (20 mg THC per) for $41.65 in order to get the effects of just 1 
cannabis beverage, Le Herbe, at MSRP $6.99 (20 mg THC 12oz).

mailto:info@leherbe.com
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LCT

MCT

MLCT

Carrier Oil
To prepare a stable oil-in-water (o/w) nanoemulsion it is necessary to encapsulate the 
lipophilic bioactive compounds (Table 1) into a carrier oil. The carrier oil should be food 
grade, not adversely affect product quality (such as appearance, taste, texture, or stability), 
protect from chemical degradation during storage, and increase bioavailability after 
ingestion(13). Carrier oils are very important to help stabilize the emulsion from Ostwald 
ripening, which is the major destabilization mechanism in nanoemulsions (Fig. 10). This 
problem arises due to the increased solubility of dispersed phase into the aqueous phase 
and can be tackled by introducing the dispersed phase with strong hydrophobic 
properties(14). 

The composition of the carrier oil has a substantial impact on the physicochemical stability 
of nanoemulsions when simulated in the gastrointestinal tract (GI Tract) (15) (Diagram 2). The 
rate and extent of lipid digestion is higher for MCT emulsions than for LCT emulsions, which 
is attributed to differences in the water dispersibility of the medium and long chain fatty 
acids formed during lipolysis. On the other hand, the total bioaccessibility of bioactives 
after digestion was higher for LCT emulsions than for MCT emulsions, which was attributed 
to the greater solubilization capacity of mixed micelles formed from long chain fatty acids 
due to their ability to better accommodate lipophilic molecules(34).

Long-chain triglycerides (LCT) contains relatively long-chain fatty acids 
(between 12 - 20 carbon atoms), which are able to form mixed micelles with 
a hydrophobic core large enough to accommodate bioactives (THC: C21H30) 
with relatively long molecules(37). Research in the pharmaceutical industry that 
has shown that many highly lipophilic drugs have a higher bioaccessibility 
when administered with LCT than with MCT(35, 36).

On the other hand, medium-chain triglycerides (MCT) 
contain appreciably shorter-chain fatty acids (between 12 - 
20 carbon atoms), and so mixed micelles formed from its 
digestion products have hydrophobic cores that are too small 
to easily accommodate some bioactives (15) like cannabis (Fig. 
4). MCT is from the hydrolysis of coconut oil and 
fractionation process. MCT are esterified with glycerol and 
100 times more soluble in water than are LCT(16).

Medium-long-chain triglycerides (MLCT) is a possible resolution in 
choosing between carrier oils. It is manufactured containing both LCT 
and MCT(17).

http://leherbe.com
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Emulsion
Many natural foods consist either partly or wholly as emulsions, or have been in an 
emulsified state sometime during their production, including milk, cream, beverages, infant 
formula, soups, cake batters, salad dressings, mayonnaise, cream liqueurs, sauces, deserts, 
dips, salad cream, ice cream, coffee whitener, spreads, butter, and margarine(41). Beverage 
emulsions are o/w emulsions that are prepared in a concentrated form and then diluted 
several hundred times in sugar/acid solution prior to consumption in order to produce the 
finished beverage, either carbonated or non-carbonated(40). Selection of an emulsifier is a 
key factor determining the shelf-life and physicochemical properties of the emulsion. 
Emulsions stabilized by surfactants (Fig. 7) or other types of stabilizing agents, including 
phospholipids, amphiphilic proteins, or polysaccharides(38), namely stabilized emulsions, 
have been developed to provide controlled release, improved entrapment efficiency, and 
protection from degradation(39). It is important to point out that cannabinoids degrade 
rapidly upon storage if not protected. For instance, in storage at 40 °C, pure THC (%) 
degrades in 1 month (74.3 ± 5.7) and in 2 months (99.8). This can be solved by adding 
antioxidants like ascorbic acid to minimize degradation to 1 month (3.0 ± 0.5) and 2 months 
(5.8 ± 1.3) (57). Furthermore, adding nitrogen atmospheres(58), like “Formula 420”, can even 
achieve astounding results like stability for 1 year and degradation below 5%.

Le Herbe has extensive knowledge on the selection of the most suitable types of natural 
emulsifiers, sources of raw materials (e.g., water, oil, emulsifiers, thickening agents, minerals, 
acids, bases, vitamins, flavors, colorants) and offers consulting services to cannabis 
manufacturers on the most appropriate processing, storage, transport, and usage 
conditions (e.g., ultrasonication, nitrogen dosing, packaging, sterilization). We not only 
license our current cannabis beverages like cold brew coffee, green tea, kombucha, 
coconut water and roots tonic, but have a technical team that can help manufacturers with 
the development of their emulsion system like o/w or w/o and other complex emulsions like 
o/w/o or w/o/w.

Hydrophilic Head

Hydrophobic Tail

Cannabis Oil + Carrier Oil

Figure 7: Oil vs. Micelle w/Surfactant Attached
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Homogenization
Emulsions can be prepared several ways using top down or bottom up approaches 
depending on the underlying principle. For the purpose of this white paper we will be 
discussing mechanical processes (top down) that employ shear force to break large 
emulsion droplets into smaller ones (Fig. 9). High-pressure homogenization (HPH, including 
microfluidization) and high-amplitude ultrasonic processing are currently the leading two 
methods used to produce nanoemulsions of superior quality(53). In recent years, 
ultrasound-assisted emulsification process has gained popularity among food 
processors for the production of nanoemulsions, mainly due to its energy-efficiency, low 
production cost, ease of system manipulation and better control over formulation 
variables(54, 55) . Ultrasonic emulsification involves the production of high intensity (low 
frequency) acoustic waves (Fig. 8) followed by the disruption of droplets under the 
influence of cavitational effects in the liquid medium(56). 

To assess if any damage to bioactives compounds using ultrasonic emulsification occurs, 
analysis by HPLC was conducted. This showed that there was minimal production of free 
fatty acids, monoglycerides or diglycerides upon sonication(51). This is consistent with the 
results of Pandit and Joshi (50) who found that energy in-put levels of around 1000 J/mL were 
required for the hydrolysis of fatty oils by cavitation. Next to hydrolysis and solvolysis 
reactions, oxidation is the main cause for instability(37).

Industrial

70 - 90 microns

Laboratory

< 25 microns

Scale-Up MDS

acoustic waves

acoustic waves

Figure 8: Ultrasonication (Top Down Approach)
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Oil Droplet Size

The efficient production of nanoemulsions, with oil droplet sizes of less than 100 nm would facilitate the inclusion of oil 
soluble bioactive compounds into a range of water based foods. Small droplet sizes lead to transparent emulsions so that 
product appearance is not altered by the addition of an oil phase(51). If the emulsion droplet size is below the detection limit of 
the human eye (around 50 nm) then the emulsion can appear translucent and so the visual quality of the product is 
unaffected(52).

Figure 9: MDS Comparison

150nm 100nm 50nm 10nm

Opaque
microemulsion

Translucent
nanoemulsion

Transparent
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Instability Pathways
Once the droplets in an o/w cannabis beverage emulsion have been formed during 
homogenization (Fig. 8), it is important to keep them stable throughout the expected 
lifetime of the product(42, 43). Emulsions may become unstable through numerous 
physicochemical processes, which are often highly dependent on the nature of the emulsifier 
used to stabilize the system (44) (Fig. 10). 

The rate of these changes can be measured by determining the size and distribution of the 
oil droplets in emulsion(46) (Fig. 9). Stoke’s law states that the velocity at which a droplet 
moves is proportional to the square of the droplet size radius. A decrease in its average 
globule diameter by a factor of two may decrease the coalescence rate by a factor of 10 - 100 
(45). The ability of beverage manufacturers to formulate emulsion-based products with 
desirable and reproducible appearances depends on the knowledge of the relationship 
between their optical properties, composition and microstructure(41, 47, 48, 49).

Seperation

Flocculation

Emulsion

Creaming

Coalescence

Figure 10: Unstable o/w Emulsion Pathways
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GI Tract
In order to optimize oral administration of cannabis, to improve bioavailability, you will need 
to have knowledge of the fate of nanoparticles in the gastrointestinal tract or GI Tract. The 
ingested cannabis beverage, from Le Herbe, begins a journey when encapsulated 
(Fig. 7) bioactive compounds (Table 1) enter the mouth and are partially digested through 
saliva and mastication at a pH between 5 and 7(39). Then the nanoparticles enter the 
stomach through the esophagus, where they will remain for 30 min to 4 h, 
depending on whether the stomach is in a fasting or fed state(39, 59). The acidic pH of the 
stomach (between 1 and 2), along with enzymes, is designed to break down proteins 
and carbohydrates(60). If the nanoparticle is made out of hydrocolloids and proteins, 
degradation of the nanoparticles can be significant under the extreme pH of the 
stomach. Assuming that the particles are able to withstand the acidic pH and remain 
suspended in the media as an integral nanoparticle, they travel to the small intestine. 
Nanoparticles enter the intestines through the duodenum, where they are introduced to a 
pH between 6 and 7.5 and various bile salts from the gall bladder that are designed to 
emulsify fats. Nanoparticles remain in the small intestines for 3–6 h before traveling to the 
large intestine or colon(39, 59). It is mainly in the small intestine that the nanoparticles are 
absorbed to extract bioactive compounds and essential nutrients from “Formula 420”.

Endocannabinoid System

CB1 and CB2 Receptors

Ingestion

AbsorptionIntestine

Lymphatic SystemCirculatory System

Liver

Caudal Vena Cava 

HeartLungs

Distribution

MetabolismSpleenBrainKidneysLiver

Feces Urine Excretion

Cannabis Beverage

Diagram 2: Journey of a Cannabis Beverage
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Summary

As this white paper has sought to illustrate, legalization is changing the way people 
consume cannabis. Moving forward, consumers will likely be using oral administration 
as the preferred product choice of THC (psychotropic), CBD (non-psychotropic), or one 
of the other 545 constituents that make up this exquisite plant. The problem is that 
the majority of current "edible" products consist of unhealthy junk food like cookies 
and soda pop. This does not mesh well with current efforts to diminish sugar and salt 
intake as a health hazard. If you look at the millennial population, which is the 
largest demographic who support responsible cannabis legalization, they are 
extremely health conscious and want to know what their eating or drinking is fresh and 
has natural ingredients. Manufacturers will have to decide if they want to add all-natural 
beverages to their product line or make the switch from candy bars to cannabis beverages 
before it's too late and your up in smoke.

Le Herbe is poised and ready to take all-natural cannabis beverages to new heights. Our 
"Formula 420" now surpasses the traditional smoking route in terms of maximizing 
the absorption of bioactive compounds. For the first time, consumers can now sip 
premium cannabis beverages (non-alcoholic) inconspicuously and enjoy the same or 
greater effects than if you were to smoke a joint, toke a bowl, or hit a bong. Aesthetics will 
play a key role in pushing cannabis mainstream and allowing public consumption in the 
form of a beverage. We believe cannabis beverages can stand toe to toe with alcohol and 
foresee the availability in every grocery and health food store, bar, restaurant, and coffee 
shop in the United States. 

Is it so hard to imagine that cannabis couldn't be the next great segment of 
the beverage industry? One plant, Cannabis Sativa L., could be a replacement, 
alternative, or additive to several mainstream beverage markets like alcohol, 
probiotic, and coffee just to name a few. Join us along our journey as we blend 
innovative organic techniques with superb craftsmanship to create cannabis products of 
exceptional quality and taste.

Cheers!

http://leherbe.com
mailto:info@leherbe.com
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Glossary
Colloidal System
Consist of two immiscible liquids in which one liquid (dispersed phase) is dispersed as a 
droplet into other liquid (continuous phase) in the presence of surfactant(s).

Emulsion
Pre-mixture of two immiscible liquids (e.g., oil and water) in the Colloidal System. One of 
which becomes the so-called continuous phase (i.e. water) and the other the dispersed 
phase (i.e. oil) that exists in the form of droplets ranging from 10 nm - 100+ μm.

Homogenization
Breaking down and mixing of components of an emulsion or dispersion through shear 
forces.

Lipids
Naturally occurring molecules that include triacylglycerols, fats, waxes, sterols, (e.g., 
cholesterol), phospholipids (PLs) and many others.

Micelle
Allows a compound that is normally insoluble (oil) to dissolve in aqueous solutions (oil-in-
water micelle).

Pharmacokinetics
what the body does to a drug

Pharmacodynamics
what a drug does to the body

Shear Forces
Necessary for the emulsification process and can be provided by high-pressure 
homogenization or high-amplitude ultrasonic processing (sonication).

Surfactant
Substances that lower the surface tension between two liquids or between a liquid and a 
solid that stabilize the newly generated interface.

http://leherbe.com
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