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A method of extracting cannabinoids from hemp and/or of producing a whole hemp extract lacking A°~-THC is herein described.
The industrial hemp Is harvested and the chaff is thrashed from the seeds. The chaff is then ground and the ground chaff is

extracted with an organic solvent.

he extract Is then loaded onto a chromatographic column selected to fractionate specific

cannabinoids. In one embodiment, A°-THC is fractionated out of the extract, producing a whole hemp extract lacking A°~-THC . In
other embodiments, specific cannabinoids of interest are fractionated out, thereby producing purified cannabinoids.
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ABSTRACT

A method of extracting cannabinoids from hemp and/or of producing a
whole hemp extract lacking AQ-THC is herein described. The industrial hemp 1S
harvesfed o the é:haff is thra\shed; from the seed§ ;; Thé chaff is thén ground and the
- ground chaff is extracted with an organic solv\ént.sThe extract is then Icaded onto a
chromatographic column ' selected to fractionate specific fcan-.nabinoids-. In one '
‘embodiment, AQ-THC s fractionatéd out Qf the ‘gxtract,\pro‘ducing: a Whole ‘hemp
extract lacking A>-THC . In other émbodiments, specific cannabinoids of interest are

fractionated out, thereby producing purified cannabinoids.
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CANNABINOID EXTRACTION METHOD

| FIELl OF THE INVENTION

The followmg mventlon relates generally to the field of methods of

chemlcal purrfrcatlon More specnﬁcally, the present mventlon relates to a method of

-prod u:cnng natUral h_-ealth' prod-u_cts ;:f_rom :lh_dust'rl-al | hem.p;

Recently, public interest in Cannabis as medicine has been growing,
based in no small part on the'f_ath":that;.-*Cannabis has long been 'c.onside_red\ to have

medicinal properties, ranging from treatment of cramps, migraines, convulsions,

appetite stimulation and attenuation of nausea and vomiting. In fact, a report issued

by the National Academy of Sciences’ Institute of Medicine indicated that the active
componen-ts of m,-arijuana ap:pear to; be .__USefuItin- 'treati-ng pain, nausea, AIDS-related
welght loss or wastlng muscle spasms ln multrple sclerosrs as well as other

problems. Advocates of medlcal maruuana argue that it is also useful for glaucoma

Parkinson’s disease, H.unti'ngjton..’s .d-‘iseasfe, ,:'migrai‘n;e's,- ~epilepsy and Alzheimer's

disease.

.Marijuana referste “varistiesef Cahnabfs --ha'ving a high content of A°-
tetrahydrocannabinol (AQ-THC), trvhich \is : the psychoactive ingredient of marijuana
whereas industrial hemp refers to var_{iet’ies;ef' theCahnabis plant that have a low
content of A®-THC. \ S “ \

The controversy regardi-'hg‘_."_jth.e.- medicinal use of marijuana is centered
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not only on what is delivered but on how it is delivered. Specifically, the primary
" method used to deliver marijuana into a patient’s system is by smoking the marijuana;

“however, smoking -increase‘s:-an§-indiVidu~aI.’S-' risk for cancer, lung .damage and

emphysema,_r.-'.'urthérmore, aS'-di$.®Ssed<--_ab,ove;-m:arijiuaha does contain high levels of -
a psychoactive drug, A>~THC. As such, there has been considerable debate as to

whether or not the potential health benefits of smoking marijuana outweigh the health

‘benefits.

However, it is of noté that ‘AQ-THC is only on_eﬁof_a:family of about 60 bi-
and tri- cyclic compounds named cannabinoids. These nlatura*l - products usually
contain a 1,1-di-methyl-pyrane ring, a variedly derivatized aromatic ing and a
variedly unsaturated cyclohexyl r\iﬁr;;lg,and i\n\clud:e\ ffqr eXa.mple_,_ the non-psychoactive
cannabinol, cannabidiol and cannabinolic a:ci . -T'h._e-se latter compo.,u nds have " been
suggésted "tQ co\ntrib_uté to some of the beneficial effects of Cahnabis', such as cell
protection, immunosu*ppresé\ion a"\id qﬁt-inflammatow properties. This suggests that

these non-psychoactive cannabinoids recognize the same cellular receptors as A°-

THC but, due to structural differences, do not have the same side effects.

Clearly, a process IS ] needed for '-prepa_rﬁng' natural health products

containing the non-restricted compounds present in marijuana to be used for

medicinal purposes.

SUMMARY OF THE INVENTION

- According to a ﬁ'rst aspect of the in:vé_ntibn, there is provided a method of

- preparing a Cannabis extract compnsmg -

\
LIRS Rl T R R g VLR ¥ Wy v Y -y




5

10

15

20

CA 02391454 2002-06-25 -

3

harvesting Cannabis. compdsed;of seed and chaff;
- separating the chaff fromthe Seed 2
extracting the chaff Wlth aj«sowent,’ thereby p_roducing-. an extract;

.passmg the extract over a chromatographlc column arranged to

fractlonate Ag-THC out of the extract and

collectlng the fractlons Iacklng A-9-THC from the column thereby -

producrng a whole hemp extract wrthout theAg-THC
The chaff may_be | ,driedand/or th-e .chaff may begrouhdprior to
extractlon. - - ' ' . . ‘
The collected \fractionjs may bie' concentrated.
The Cannabis; ma.y" be -i-ndUStrial;hemp;] | '

The solvent may be an orgamc solvent selected from the group |

consrstlng of a petroleum derlved hydrocarbon toluene trlmethylpentane a low

- molecular werght alcohol ethanol a low molecular welght chlormated hydrocarbon _

and dlchloromethane
Accordlng to a second aspect of the mventlon there |s prowded a hemp
extract |sclated accordlng fo the above-descrlbed method

Accordmg to a. thlrd raspect of the -inven'tion th:e‘re | is provided a

pharmaceutlcal composltron compnsrng the hemp extract accordlng to the above-

descrlbed method

Accordlng to a fourth aspect of the lnventlon there IS prcvnded a method "

of extractmg a cannabmord cannflavm or essentlal orl from Cannabrs comprlsmg

harvesting Cannabrs composed of seed and chaff;
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separatingthechaff from the seed

extractlng the chaff wrth a solvent thereby producmg an extract;

passrng the extract over a chromatographlc column arranged to
fractlonate the cannabmord cannﬂavrn or essentlal orl of |nterest out of the extract;
and

collectlng the fractlons contalmng the cannabm0|d cannﬂavm or
essentnal orl of mterest from the cclumn . producmg a purl‘r" ed cannabln0|d cannflawn
or essentral oil. ' Iy

The cannabinoid m-’a-y- ‘be Selected from the group consisting  of:

cannabndlol (CID) cannablnol (CIN) cannabrgerol (CBG) cannablchromene (CBC)'

cannabrdlvarol (CBDV) tetrahydrocannabtdlol (THCBD)'- \tetrahydrocan_nablgerol

(THC'BG)' - tetrahydrocannablchromene (THCBC) . tetrahydrocannabidivarol'

(THCBDV); A~8-THC the carboxyllc acid precursors of the foregomg compounds and
related naturally occumng compounds and thelr derlvatrves
: The chaﬁ; may. be-'jdrledand/o‘r th-e chaff may be ground priorto
extraction. L .
- The collected fractrons may be concentrated '

The Cannabrs may be lndustrral hemp

The solvent- may be -an:--- .cr.gamc 80lvent selected from the gr.0up |
consisting of ‘a petroleum denved hydrocarbon tcluene tnmethylpentane a low

molecular werght alcohol ethanol a low molecular welght chlorrnated hydrocarbon

-and-d|chloromethane. .

~ According to a fifth aspect of the invention, there is provided a purified
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cannabinoid, cannflavin or essential oil prepared according to the above-described
method.

According to a sixth aspect of the invention, there is provided a
pharmaceutical composition comprising the purified cannabinoid, cannflavin or
essential oil prepared according the above-described method.

The invention will now be described by way of examples, although the

invention is not in any way limited to the examples described herein.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Unless defined otherwise, all technical and scientific terms used herein
have the same meaning as commonly understood by one of ordinary skill in the art to
which the invention belongs. Although any methods and materials similar or
equivalent to those described hetein can be used in the practice or testing of the
present invention, the preferred methods and materials are now described. Al

publications mentioned hereunder are incorporated herein by reference.

DEFINITIONS
As used herein, “industrial hemp” refers to varieties of the Cannabis
plant that have a low content of A%-tetrahydrocannabinol (A%-THC).

As used herein, “supercritical fluid” refers to materials that are under
sufficient pressure and heat that they are no longer distinctly liquid or gaseous.
As used herein, “cannabinoids” refers to a family of natural products that

usually contain a 1,1’-di-methyi-pyrane ring, a variedly derivatized aromatic ring and a
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variedly unsaturated cyclohexyl ring and their immediate chemical precursors.
Described herein is a method of processing industrial hemp and

extracting cannabinoids, cannflavins or essential oils therefrom. In one embodiment,
the extract is run over a column that fractionates A°-tetrahydrocannabinol out of the
extract, thereby producing an eluent that is free of A>-THC. The eluent may then be

concentrated or otherwise treated by means known in the art to produce a natural

health product, that is, a whole hemp extract with the A>-THC removed. In some
embodiments, the fractions containing A>-THC may be collected or pooled or the

extracted A°-THC may be eluted. In another embodiment, the extract is run over a
column arranged to fractionate a specific cannabinoid or class of cannabinoids other
than A°-THC. In this embodiment, the fractions containing the cannabinoid, cannflavin
or essential oil or class of cannflavins, cannabinoids or essential oils of interest are
collected, thereby producing purified cannabinoid(s), cannflavin(s) and/or essehtial
oil(s). Compounds isolated by this method may include but are by no means limited
to, for example, cannabidiol (CBD), cannabinol (CBN), cannabigerol (CBG),
cannabichromene (CBC), cannabidivarol (CBDV), tetrahydrocannabidiol (THCBD),
tetrahydrocannabigerol (THCBG), tetrahydrocannabichromene (THCBCQO),

tetrahydrocannabidivarol (THCBDV), A’-THC, the carboxylic acid precursors of the

foregoing compounds, and related naturally occurring compounds and their
derivatives.
The invention will now be described by way of examples; however, the

invention is in no way limited to these examples.
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In the example described herein, industrial hemp is harvested and the
hemp seeds are threshed from the chaff. The chaff is collected and may then be dried
or extracted green. In the embodiment described herein, the chaff is dried and is then
finely divided, ground or pulverized. The ground chaff is then extracted with a solvent.
In this embodiment, the time of residency of the ground chaff in the solvent is up to
approximately 2-4 hours. Furthermore, the mixing ratio of chaff to solvent is such that
the chaff can be suspended in thé extracting medium during the extraction process.
Specifically, in this embodiment the volume ratio is between 10:1 to 100:1. The
solvent may be an organic solvent, for example, a petroleum derived hydrocarbon
such as for example toluene or trimethylpehtane, a low molecular weight alcohol such
as for example ethanol, or a low molecular weight chlorinated hydrocarbon such as
for example dichloromethane. As will be appreciated by one knowledgeable in the art,
other suitable solvents known in the art or combinations thereof may also be used,
and the time of residency, volumes and mixing ratios may be varied based upon the
cannabinoid(s) to be extracted. In some embodiments, the extract may be
concentrated by evaporation of the solvent.

In some embodimehts, a supercritical flud may be used as an
extractant. As discussed above, supercritical ﬂuids,are materials that are under
sufficient pressure and heat that they are no longer distinctly liquid or gaseous; as a
consequence, they have the penetrating power of gases and the solvating power of
liguids. An example of a supercritical fluid is CO,, which is an accessible candidate
because it can be made into a supercritical fluid above 32°C and 73 atmospheres.

Furthermore, adjustment of the temperature and pressure can vary the effective
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polarity of the supercritical fluid. In addition, it is of note that the addition of small
quantities of other solvents as modifiers can assist in designing the appropriate
solvent for specific target analytes. Thus, the supercritical fluid can be used to extract
specific compounds from hemp extract based on their chemical properties. It is of
note that other suitable supercritical fluids known in the art may also be used as

solvents in some embodiments.

The extract is then passed through a chromatographic column, for

example, an HPLC column or a reversed phase HPLC column. In one embodiment,

the chromatographic column is arranged for fractioning A°~-THC out of the eluent. That

is, as the extract is passed over the column, A’-THC is differentially retained or
detained on the the column. As a result, as the extract comes off the column, the

initial fractions eluted off the column will be free of A°>-THC. These fractions free of A°-
THC are pooled, thereby producing a whole hemp extract with A°>-THC removed. In
some embodiments, the A>-THC may be eluted from the column, extracted or

concentrated, for purifying A>-THC. In alternative embodiments, the chromatographic

column is arranged for fractioning a specific cannabinoid, cannflavin or essential oil or
class of cannabinoids, cannflavins or essential oils out of the eluent, for example,
cannabidiol (CBD), cannabinol (CBN), cannabigerol (CBG), cannabichromene (CBC),
cannabidivarol (CBDV), tetrahydrocannabidiol (THCBD), tetrahydrocannabigerol
(THCBG), tetrahydrocannabichromene (THCBC), tetrahydrocannabidivarol
(THCBDV), A°-THC, the carboxylic acid precursors of the foregoing compounds, and

related naturally occurring compounds and their derivatives. It is of note that the
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provided list of compounds is by no means exhaustive and is in no way intended to be
limiting. In these embodiments, the compound(s) of interest are retained or detained
on the column so that the last fractions of the extract eluted from the column contain
the compounds(s) of interest. The fractions containing the compound(s) of interest are
pooled. In some embodiments, different compounds may be extracted with different
solvents and then combined into a single extract. As will be appreciated by one
knowledgeable in the art, in this manner, several different cannabinoids could be

purified from a single extract.

EXAMPLE | — EXTRACTION PROTOCOL EXAMPLE

The chaff from the hemp is air dried or dehydrated. The chaff is then
pulverized and extracted with agitation in a suitable solvent for a period of time. The
solvent may be, for example, ethanol, toluene or hexane. The liquid extract is then
separated from the solid component, for example, by filtration or other means known
in the art. At this point, the extract may be concentrated (reduced in volume) or dried
and resuspended in a new solvent.

In some embodiments, the foliar and floral material from the hemp may
be subjected to supercritical fluid extraction for extracting cannabinoids, cannflavins
and/or essential oils. In some embodiments, the supercritical fluid may be CO or
another supercritical fluid known in the art. In other embodiments, other solvents may

be used as modifiers in combination with the supercritical fluid for targeted extraction

of specific compounds, as discussed above.
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EXAMPLE Il -EXTRACTION PROTOCOL EXAMPLE

Individual components or analytes may be isolated from the above-
described extract by subjecting the extract to high pressure liquid chromatography
(HPLC) using, for example, a reversed phase C4g column and a mobile phase made
up of for example acetonitrile and water or methanol and water for the isolation of
cannabinoid and cannflavin compounds. For the isolation of the carboxylic analogs,
small amounts of, for example, acetic or phosphoric acids are used. For the isolation
of the essential oil components, normal phase chromatography is used with solvents
such as hexane, toluene, or ethyl acetate as the mobile phase. Flow rates of for
example 0.5 to 3.0 mL/min are used for the analytical separation, 3.0 td 100 mlL/min
for the preparative isolation on a pilot scale, or 50 to 500 mlL/min for full scale
production separation.

It is of note that the pooled fractions discussed above may be further
concentrated by evaporation to yield extracts which are suitable for further treatment
by means known in the art to produce, for example, tinctures, capsules, powders,
pills, hemp oil-based or other oil-based capsules, topical applications, creams, salves,
gels, drops, lotions, aerosols, sprays, injections and the like. Alternatively, the pooled
fractions may be crystallized. '

It is of note that the extent to which the chaff is dried can be varied as
can the time of storage from harvest of the industrial hemp to extraction of the ground
chaff.

It is of note that in some embodiments, the specific cannabinoids

isolated are those cannabinoids with suspected health benefits or suspected
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medicinal uses. For example, the cannabinoids and cannflavins may be used as anti-
emetics, antinauseants, appetife stimulants, anti-inflammatories, antioxidants,
neuroprotectives, analgesics, suppressants for primary immune response, glaucoma
remedies, antineoplastics, migraine headache remedies, anticonvulsants, anti-
eplleptics, or movement disorder remedies. The essential oils may be used for
aromatherapy or as flavoring/scenting adjuvants.

In alternative embodi'ments, other varieties of Cannabis may be used for
extracting cannabinoids.

It is of note that solvent volume may be reduced prior to loading of the
extract on the column or after fractionation of the extract. Alternatively, the solvent
may be removed prior to loading the extract onto the column or after fractionation and
the extract may then be suspended in another suitable solvent, for example, a low

molecular weight alcohol.
While the preferred embodiments of the invention have been described
above, it will be recognized and understood that various modifications may be made

therein, and the appended claims are intended to cover all such modifications which

may fall within the spirit and scope of the invention.
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CLAIMS

1. A method of preparing a Cannabis extract comprising:
harvesting Cannabis composed of seed and chaff;
separating the chaff from the seed;
5 extracting the chaff with a solvent, thereby producing an extract;
passing the extract over a chromatographic column arranged to

fractionate at least one cannabinoid, cannflavin or essential oil out of the extract; and

collecting the fractions lacking said at least one cannabinoid, cannflavin
or essential oil from the column, thereby producing a hemp extract and at least one

10  purified cannabinoid, cannflavin or essential oil.

2. The method according to claim 1 including drying the chaff prior

to extraction.

3. The method according to claim 1 or 2 including grinding the chaff

prior to extraction.

15 4. The method according to any one of claims 1-3 including

concentrating the collected fractions.

5. The method according to any one of claims 1-4 wherein the

Cannabis is_industrial hemp.

6. The method according to any one of claims 1-5 wherein the

20 solvent is an organic solvent.
7. The method according to claim 6 wherein the organic solvent is
selected from the group consisting of: a petroleum derived hydrocarbon: toluene:

trimethylpentane, a low molecular weight alcohol; ethanol: a low molecular weight

VLR ETIS N5, W Gl LN ST A ryred Por s ovidiom o Be=rmr w2 AVT A A 2 N .
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chiorinated hydrocarbon; and dichloromethane.

8. The method according to any one of claims 1 to 7 wherein the
purified cannabinoid is selected from the group consisting of: AS-THC; cannabidiol
(CBD); cannabinol (CBN); cannabigerol (CBG); cannabichromene (CBC);

O cannabidivarol (CBDV); tetrahydrocannabidiol (THCBD); tetrahydrocannabigerol
(THCBG); tetrahydrocannabichromene (THCBC); tetrahydrocannabidivarol
(THCBDV); A’-THC; the carboxylic acid precursors of the foregoing compounds; and
related naturally occurring compounds and their derivatives.

9. The method according to any one of claims 1-7 wherein the

10  purified cannflavin is selected from the group consisting of: cannflavin A: cannflavin
B; precursors of the foregoing compounds; and related naturally occurring compounds
and their derivatives.

10. The method according to any one of claims 1-9 wherein the
extraction is performed using subcritical water.

15 1. The method according to any one of claims 1-9 wherein the

extraction is performed using steam.

12. The method according to claim 1 wherein the solvent is a

supercritical fluid.

13. The method according to claim 12 wherein the solvent includes

20  modifier compounds.

14.  The method according to claim 12 wherein the supercritical fluid -

IS 002.

15. A cannabinoid, cannflavin or essential oil isolated according to
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the method of any one of claims 1-14.

16. A hemp exiract prepared according to the method of any one of

claims 1-14.
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