
 

Cannabidiol Based Ingredients - Current State of the Art 

 

The Cannabidiol (CBD) market has grown significantly in the US over the last 5 years, 

and currently consists of the following available raw material ingredients: 

1. CBD Full Spectrum Distillates - typically 75-85% CBD basis depending upon the 

extraction method and quality or raw material feedstock employed. CBD 

Distillates have a full spectrum of cannabinoid compounds including THC. These 

materials are amber colored sticky liquids of high viscosity that will crystallize 

into a hard solid at room temperature over time. They contain a full range of 

cannabinoid compounds that are representative of the hemp variety feedstock 

biomass from which it was obtained.  These materials are customarily 

dissolved into a vegetable-based oil matrix such as Medium Chain Triglycerides 

derived from Coconut and bottled into a consumer “tincture” product at 

varying CBD concentrations, typically from 500mg/oz to 3000mg/oz. 

2. Modified THC-free CBD Broad Spectrum Distillates - this type of distillate 

material is produced by further processing of an initial CBD Distillate via a 

variety of chemical methods to reduce inherent THC concentrations to a 

non-detectable level. The processing generally results in decreased levels of 

CBD and increased levels of other related minor cannabinoids such as CBC, CBG, 

and CBN. These modified distillate materials are also amber colored sticky 

liquids of high viscosity that will crystallize over time into a hard solid at room 

temperature. These materials are also bottled into “tincture” products and 

marketed to consumer groups which require a THC-free product. 

3. CBD Isolates - are also produced by further processing of an initial CBD Full 

Spectrum Distillate material via a variety of chemical methods. The result is an 

isolated form of CBD that is typically 95-99% pure. This material was initially 

developed as an approach to achieve a THC free material that could be used in 

consumer products when techniques to produce a Broad-Spectrum CBD 

Distillate were not commercially available. It also has the benefit of being a 

crystallized powder that is easier and more convenient to work with than a 



 

distillate material. However, CBD Isolate products have been found to be less 

efficacious than a Full Spectrum CBD product as the presence of minor 

cannabinoids in these types of materials contributes to the overall performance 

of the final consumer product. 

4. CBD Powders - are also presently available in the marketplace in a couple of 

formats which include CBD isolate blended to a standardized powder with 

other raw materials, typically cellulose or maltodextrin, CBD distillates blended 

with maltodextrin, and CBD hemp that is decarboxylated and ground to a 

powder. 

  

Cannabidiol Based Powders - Currently Available Materials 

 

The currently available CBD powder products are not in widespread use due to a 

variety of factors specific to the approach utilized in their manufacture. 

- CBD Isolate powder can be easily blended with other powder carrier ingredient 

to a standardized level suitable for encapsulation. However, the material still 

has the inherent drawback of being a purified CBD isolate which does not 

contain minor cannabinoids which contribute to product efficacy. It is available 

in limited quantities in the consumer marketplace as an encapsulated product, 

but its primary use is in THC-free tinctures and gummy bear type products that 

include CBD as an ingredient. 

- CBD Hemp powder consists of hemp flower which has been decarboxylated and 

ground to a fine powder. This material contains CBD at levels found in the initial 

flower and has been encapsulated into a consumer product. However, the 

material has the inherent drawback of containing all the heavy metals present 

in the soil as well as other compounds that can negatively impact overall 

health. These materials are not well tolerated digestively and have never 

gained a wide consumer acceptance. 



 

- CBD Distillate powder blended with maltodextrins are available in the 

marketplace in encapsulated products but in very limited quantity. These 

materials are not typically free flowing and have fine grained particle size 

distributions which create difficulty for blending with other types of nutritional 

raw material ingredient powders. In addition, maltodextrins are typically 

derived from GMO corn as a refined carbohydrate material, although non-GMO 

sources from rice and tapioca are also available. These refined maltodextrin 

materials can cause disruption in gut balance and lead to increases in GI issues 

and contribute to inflammation throughout the body. There is rising consumer 

awareness of limiting intake of refined carbohydrate materials and label 

declaration of the presence of maltodextrin in a product can have a negative 

consumer impact. 

 

Cannabidiol Based Powders - Need for a Solution 

 

The vitamin and supplement industry is greater than $100B (US) and utilizes hard shell 

capsules as the primary delivery system for consumer products. There are a vast array 

of encapsulated consumer products available in the marketplace and this approach 

has the greatest amount of consumer acceptance for vitamin, nutritional, and 

pharmacological medications. 

The CBD consumer products market to date has primarily consisted of “tincture” 

based products which contain CBD distillate materials diluted into carrier oil and 

bottled with a dropper top, “gummy bear” type confectionary pieces that contain CBD 

isolate or distillate, and to a lesser extent soft gel capsules that also have CBD in a 

carrier oil. 

The CBD “tincture” market has been the primary sales route as CBD distillate materials 

can be easily incorporated into an oil carrier and bottling of the resultant liquid can be 

easily be done with hand operated equipment. Small growers and processors could 

engage in this type of manufacturing at a very low entry cost with a minimal 



 

investment. This led to the development of a large number of small brands that were 

generally not manufactured in a GMP facility and were sold regionally or via the 

internet. 

The problem with this type of delivery system is that it has low consumer acceptance 

and has inherent packaging issues due to use of carrier oils for the tincture base. 

Tinctures have never been well received by the consumer and this delivery system had 

primarily been used for herbal preparations prior to introduction of CBD as a 

consumer item. In addition, the bottles used for tinctures almost always leak oil and 

create a mess, and are difficult to take and have an accurate dose repeatably. There is 

also the issue of the taste of the tinctures and different flavors are added to improve 

palatability, but all the other issues remain. These types of “tinctures” do not allow for 

introduction of other types of nutritional materials available in the market as most are 

in powder form and are not oil soluble. Despite all these issues, the consumer market 

for CBD tincture products has been robust as this is generally the most easily obtained 

delivery form for CBD. 

“Gummy bear” type confectionary based delivery systems for CBD have also been 

popular, and a wide array of these products in various shapes and formats are 

available commercially in most convenient and grocery stores throughout the US. 

These pieces are generally made from CBD isolate, and recently more “Full Spectrum” 

products are becoming available. Although these products are popular, they are high 

priced for the dosage basis they deliver and are a confectionary item that can contain 

sugar and other items that can cause digestive distress. They are also heat sensitive 

and will melt in high temperature environments and have a limited shelf life. 

CBD soft gels are also available but not in wide use due to high cost at consumer level 

and limited availability. Soft gels also require that the CBD distillate material be 

diluted into a carrier oil prior to use which adds a processing step for the soft gel 

manufacturer and increases finished product lead time. Soft gels are also 

manufactured using animal-based gelatin or HPMC - hydroxypropyl methylcellulose 

based material which can contribute to digestive issues. 

 



 

Cannabidiol Based Powder - Development of Alternative 

Because there is a pre-existing consumer preference for encapsulated vitamin and 

nutritional products, there exists a need to develop a CBD based powder which can be 

utilized in this format. 

The development project for the powder had very specific goals with respect to this 

objective as follows: 

1. Free flowing powder suitable for mixing with other nutritional powders 

2. Low level of stickiness or clumping of finished powder 

3. Milled to an #80 mesh size for proper blending and capsule inclusion 

4. Bulk density of >0.3g/cc untapped and >0.5g/cc tapped 

5. Able to be utilized as feedstock on conventional high speed encapsulation 

equipment 

6. Meet and exceed microbiological parameters for nutritional ingredient 

materials 

7. Made from non-GMO ingredients 

8. Allergen free, gluten free 

9. Non-refined carbohydrate based 

10. Supports digestive health 

Our intention for this project was to be able to produce a powder that could be easily 

mixed with other nutritional powders and encapsulated on high-speed equipment at 

rates of 100,000 capsules/hour. 

The use of a high-speed hard shell encapsulation machine offers the lowest cost and 

most preferred consumer delivery system for a finished vitamin or nutritional 

consumer product. This equipment can be operated at rates far in excess of most soft 

gel or gummy bear production lines and at significantly lower per unit cost. Hard shell 



 

capsules are also more easily digested and have longer shelf stability than gummy 

bears or soft gels. 

 

Cannabis Extract Powder - Infusion & Micronization 

Processing 

After an extensive developmental process, we have managed to create and refine a 

large-scale production method to generate CBD and CBG Full Spectrum distillate 

powders that meet these requirements. 

We utilize a proprietary system to infuse a Cannabinoid distillate material into a blend 

of organic oat hull fiber and organic pea hull fiber using a combination of heat and 

pressure to pasteurize material and meet a specified content of cannabinoids, 

typically between 4-10%. This material is then milled using specially designed 

equipment to meet a finished product specification with >90% passing an #80 mesh 

sieve screen. 

Our processing and milling system creates a “micronized” powder where the typical 

particle has a size of approximately 150 microns. This approach dramatically increases 

the surface area for absorption as the distillate material has been distributed over 

millions of particles in a homogenous manner.  

The use of the organic oat hull fiber and pea hull fiber minimizes the potential for 

presence of any pesticides, herbicides, or heavy metals in the finished product. This 

also provides for a “clean label” as the final product consists only of these fibers and 

the distillate material used for the processing. The organic oat and pea hull fibers we 

utilize in the process are non-GMO, allergen free, gluten free, glyphosate free, and 

contain no sugars, no refined carbohydrate materials, or any artificial or animal-based 

ingredients of any kind.  

These fiber-based materials also support the digestive process as insoluble fibers are 

an important part of the human diet. The oat and pea hull fibers contain both 

digestible and non-digestible fiber, with non-digestible fiber being the primary 

component. 



 

Our primarily insoluble fiber-based cannabinoid infused powders will pass through the 

stomach and small intestine and have a small degree of digestion which takes place in 

the large intestine where they are slowly metabolized. Users report a slower onset 

and longer lasting effect as compared to tinctures and gummy bear cannabinoid 

products. Tinctures and gummy bear products are taken orally, and sublingual 

absorption becomes a primary mode of ingestion which results in a rapid uptake of 

the cannabinoid into the bloodstream. This results in a peak bloodstream level within 

20-30 minutes which diminishes over time. 

User data indicates that the micronized cannabinoid infused powders generally take 

20-30 minutes for onset and rise more slowly to a level where the bloodstream levels 

are maintained for an extensive period. This makes the powder an ideal choice for a 

sustained release product. 

These ingredients also contribute to sustainable agriculture as they are by-products of 

oat and yellow pea processing facilities which had previously been disposed of as 

waste materials.  

Evaluation processing of these materials indicated that they meet all the objectives of 

a nutritional powder product with respect to handling and manufacturability. The 

particle size distribution, low stickiness, low static charge, and high flow rate allow for 

the material to be easily incorporated into any typical dry powder formulation 

designed for encapsulation processing. 

These powders and their resultant mixtures have successfully been run on 

semi-automatic and high speed automatic hard shell encapsulation equipment at 

rates up to 100,000 capsules/hr that meet all finished capsule QA requirements. 

Cannabis Extract Powder - CXP Series Ingredient Powders 

Plant Science Laboratories has been a large-scale manufacturer of raw material 

ingredient powders for over 30 years for the Natural Product Industry, and we operate 

an FDA inspected GMP Part 111/117 compliant Dietary Supplement manufacturing 

facility.  



 

The CXP Series of standardized ingredient powders that we have developed have been 

designed specifically for use in conventional automatic hard shell encapsulation 

equipment for high volume output production. 

We have partnered with Jordan Laboratories to increase our production capacity and 

develop an integrated supply chain to meet long term encapsulation partner 

requirements. Our powder production platform at the Plant Science facility can 

produce 1 MT/day of powder and our platform at the Jordan Labs facility can produce 

4 MT/day.  

Our current line of CXP ingredient powders consists of 5% and 10% CBD and CBG 

powders that are packaged in double poly lined 10Kg boxes. Other % basis materials 

and blended products are available upon request. We are also Organic Certified and 

can provide Organic CXP powders upon request. 

All the powders are manufactured using organic oat hull fiber and organic pea hull 

fiber as the base for the material. The processing takes place under conditions where 

pasteurization is maintained, and subsequent milling and blending is performed using 

sanitary techniques. The resultant material meets all required microbiological and 

chemical standards for nutritional powder products and is a #80 mesh powder with a 

tapped bulk density of approximately 0.5g/cc. 

These free-flowing powders can be used directly out of the box as a single ingredient 

for encapsulation and can also easily be mixed with virtually all types of ingredient 

powder preparations to create custom formulations. 

The standardized CBD and CBG powders can then be used as ingredients in a wide 

range of nutritional preparations using industry standard equipment. This approach 

allows for high volume processing at costs that are similar for other types of 

encapsulated products. 

Our powders are also economically priced to be competitive in the marketplace, 

providing a very cost effective and consumer friendly alternative to the CBD delivery 

systems currently in use. 



 

This use of the CXP powders will create very competitive wholesale and retail CBD and 

CBG encapsulated products which will have a greater level of consumer acceptance 

than the current tincture and gummy bear delivery systems. 

Cross over sales opportunities also exist in the Sports, Joint health, Eye health, 

Immune health, and Cognitive health markets as innovative producers include 

synergistic ingredients for enhanced product functionality. 
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