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(57) ABSTRACT

A method for the just-in-time delivery of harvested plant
material and plant compounds grown in a genetically-isolated
growth environment is provided. The desired crop is grown in
an underground growth chamber according to a predeter-
mined growing model in which all growing conditions are
controlled. Component yield and completion time can be
accurately forecast such that the harvest time of the plant
material, or the completion of upstream plant extract recov-
ery, can be accurately forecast. The use of an underground
growth chamber allows for complete control over environ-
mental factors in growth of the plant material, and also allows
for the best possible protection of the growing environment
against any contamination of genetic material from outside of
the chamber, as well as protection of the outdoor environment
against any contamination of genetic material from inside of
the chamber. The method will be particularly useful in the
production of plant-made pharmaceuticals and nutraceutical.
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METHOD AND APPARATUS FOR THE
SCHEDULED PRODUCTION OF PLANT
EXTRACTS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional of U.S. patent appli-
cation Ser. No. 11/070,964 filed Mar. 3, 2005.

BACKGROUND

[0002] The invention relates to the production of harvested
plant material in a genetically contained growth environment.
More specifically there is disclosed a method for the just-in-
time production of harvested plant material, or plant com-
pounds recovered or obtained from harvested plant material.
[0003] The advent of just-in-time manufacturing, procure-
ment and purchasing has reached through many corners of the
current market. In accordance with this type of business
model, increased business efficiency is realized, which cor-
responds to a significant economic benefit. Companies or
individuals who utilize this methodology are no longer
required to hold large inventories of produced materials for
long periods of time in order to guarantee timely delivery,
since they are able to produce the required products in a
predictable amount of time.

[0004] One area of the economy in which just-in-time
manufacture and delivery of products, intermediates, or
inputs is that of the nutraceutical or pharmaceutical industries
and their inclusion of various plant compounds in products to
be produced. The pharmaceutical and nutraceutical industries
currently use many different types of plant compounds in
different products that they produce, and it would be benefi-
cial if they could practice the same type of scheduled delivery
or just-in-time inventory provisioning as has become the
norm in, for example, the auto manufacturing industry or any
number of other manufacturing areas. The plant compounds
used by these nutraceutical or pharmaceutical companies
could be any one of any quantity of different types of com-
pounds or constituents recovered in different ways from har-
vested plant material. Plant made pharmaceuticals (PMPs) is
one area in which the problem of delivery scheduling could be
addressed, and plants can even be used effectively as a pro-
duction systems for various monoclonal antibodies or the
like—again the ability to conduct scheduled production of the
plant material required from which such antibodies can be
recovered would be a major advantage over the current state
of the PMP and pharmaceutical industries.

[0005] One of'the problems to date in terms of being able to
practice any type of a tight inventory or purchasing provision-
ing scheme with respect to these products has been the vari-
ance of the actual growth and harvest of the plant material,
known as the plant platform, which is required to product the
various compounds. There is simply not sufficient predict-
ability in the field growth of crops, for example, to be able to
guarantee a time when a certain quantity of a harvested crop
material of a certain type will be available. Nor is there a
guarantee that the harvested crop material of the said certain
type, will be of sufficient quality, as the yield of the pharma-
ceutical/nutraceutical extracts produced within the plant plat-
form is a function of the growth environment. For example, if
acrop is being grown in a field and a number of weeks of dark
or cold weather occur during the growth period of the plant
platforms, the harvesting of the crop will not only be delayed
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by a significant time, in the worst case scenario, the yield and
quality of the produced plant extract will be lower than pre-
dicted. As such the grower of the crop, in addition to being late
on delivery, will also be unable to deliver a sufficient yield of
product of a sufficient quantity or quality to meet the require-
ments of the customer. If there was a way to produce the
necessary crop material and remove the vagaries of weather
conditions from the equation, this could assist in the optimi-
zation and production of harvested plant material for use in
the creation of plant compounds.

[0006] A second issue in the growth or production of plant
material for use in PMP or nutraceutical applications prod-
ucts is that the plant material must be produced in a geneti-
cally pure environment, i.e. it is desirable to be able to the
greatest extent possible to limit or eliminate the amount if any
of genetic material entering the growth chamber from the
outside world. The need to avoid contamination of the grow-
ing area with outside genetic material is another area in which
significant enhancements or improvements need to be made
in order to secure the production of non-contaminated plant
material, which has not been exposed to any such foreign
matter during its growth cycle. As well environmental con-
cerns dictate that genetic material within the growth chamber
must be contained or be isolated from the natural world, as
these plant platforms are often genetically modified, and are
unfit for animal or human consumption.

[0007] One approach currently practiced that partially
addresses some of these identified problems, is the growth
and harvesting of plant platforms bearing the required plant
material in a greenhouse. However, even a greenhouse has
limitations in its utility in this role. Economically speaking,
greenhouses are expensive to operate, especially when con-
sidering costs due to heating/cooling and lighting, particu-
larly in climates that have dramatic seasonal ranges of ambi-
ent temperature and sunlight. It is well known that there is
some control of the growing conditions inside of the green-
house, i.e. temperature, light and relative humidity are typi-
cally controlled finitely through the use of heating ventilation
air conditioning (HVAC) units, sodium vapor lights, and
humidifiers/dehumidifiers, respectively. However, the said
control of the growing conditions is not perfect, as the HVAC
and lighting equipment are incapable to infinitely handle
large variances of temperature, light and relative humidity
associated with the outdoor environment and climate. There
also remains significant possibility of genetic contamination
of the growing environment in an above-ground greenhouse
environment from the outdoor environment, and vice versa.

[0008] The genetic containment of the production of plant-
made therapeutics such as pharmaceutical or nutriceutical
compounds either grown or expressed in or otherwise refined
from harvested plant material is essential, both in terms of
isolating the plant material during its growth to ensure no
exposure to contaminants, and also in terms of isolating such
plant-made compounds from spreading to or contaminating
the environment as a whole. The spreading and/or cross
propagation of a particular variety of genetically modified
plant platform or crop which is beneficial for use as a phar-
maceutical expression platform may be of no general envi-
ronmental value and more importantly may in fact be harmful
to the general environment and may not be fit for human or
animal consumption or exposure. There is limited genetic
containment in a greenhouse environment; however, there is
ahigh risk that genetic containment will not be maintained for
a number of reasons.
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[0009] The first of these reasons is that greenhouses are
susceptible to structural damage caused by storms, winds and
acts of nature. Any breach of the greenhouse’s structure
caused by such an event, may result in a genetic outbreak of
the genetically modified plant platform. Another reason for
genetic cross-contamination is due to the possibility of escape
of pollen-laden greenhouse air, through cracks or leaks in the
structure or HVAC equipment. The final reason discussed
here, is that of bio-terrorism and/or attempted theft of intel-
lectual property. Greenhouses are an easy mark for both bio-
terrorist groups that target producers of genetically modified
organisms because of fanatical opposition to genetically
modified plant platforms, and other parties who may wish to
steal a specific type of plant platform for profit. From a
business perspective, genetic containment is essential to
reduction of liability associated with a breakout. From the
just-in-time production viewpoint, and more pertinent to the
claimed invention, genetic containment is essential to ensure
the quality of the yield of the therapeutic compounds from the
plant in order to make just-in-time delivery possible.

[0010] Those familiar with the related art will be aware of
the benefits of a genetically isolated growth chamber such an
underground growth chamber. The benefits are insofar that
not only is genetic containment assured, but the possibility of
act of corporate espionage, where either plants or processing
methods are concerned, or even the possibility of acts of
bio-terrorism in certain circumstances are greatly reduced or
negated.

[0011] What has not been done to date is the “just in time”
or scheduled production and delivery of harvested plant mate-
rial or therapeutic plant compounds, in light of the limitations
of plant platforms grown in fields, greenhouses or the like. It
would be of significant benefit to industries including the
pharmaceutical and nutraceutical industries if it were pos-
sibleto come up with a method by which plant material and/or
compounds therefrom could be scheduled for completion and
delivered on a precise and exacting basis in which the fore-
casted and timely availability of various plant materials
would lead to improved efficiency of their business models.
The ability to conduct such plant production in a genetically
contained growth chamber, which would minimize the pos-
sibility of contamination of the harvested plant material is
only another desirable benefit but is also essential to the
just-in-time production and delivery of plant material for use
in the plant-made pharmaceutical and nutraceutical indus-
tries.

SUMMARY OF THE INVENTION

[0012] It is the object of the present invention to provide a
method by which harvested plant material can be produced in
a genetically-isolated growing environment on a scheduled
basis. It is the further object of the present invention to pro-
vide a method for the scheduled production of harvested plant
material or compounds therefrom wherein the crop is grown
within a genetically-isolated underground growth chamber,
whereby the crop during growth or harvest does not face the
possibility of contamination by or exposure to genetic mate-
rial or compounds from outside of the growing environment.
[0013] It is the further object of the present invention to
provide a method for the modeling of a growth profile for a
particular crop in a genetically-isolated underground growth
chamber under at least one controlled growing condition,
such that the modeled growth profile could subsequently be
used to replicate the growth cycle of the selected crop by
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applying the same controlled growing conditions to any batch
of starting crop material within a genetically-isolated under-
ground growth chamber. The genetic containment of the pro-
duction of plant-made therapeutics such as pharmaceutical or
nutraceutical compounds either grown or expressed in or
otherwise refined from harvested plant material is essential,
both in terms of isolating the plant material during its growth
to ensure no exposure to contaminants, and also in terms of
isolating such plant-made compounds from spreading to or
contaminating the environment as a whole. The spreading
and/or cross propagation of a particular variety of genetically
modified plant platform or crop which is beneficial for use as
a pharmaceutical expression platform may be of no general
environmental value and more importantly may in fact be
harmful to the general environment and may not be fit for
human or animal consumption or exposure.

[0014] It is the further object of the present invention to
provide a genetically-isolated underground growth chamber
within which plants can be grown in accordance with prede-
termined growth profiles such that the scheduled delivery or
the completion of harvesting of such plant material can be
accomplished.

[0015] It is the further object of the present invention to
provide a method for the scheduled production of harvested
plant material or compounds recovered therefrom, wherein
the plant material is grown within a genetically-isolated
underground growth chamber, such as a mine cavity or the
like.

[0016] Oneembodiment ofthe invention is a method for the
scheduled production of harvested plant material from which
a plant compound can be recovered—the first step of this
method is to select a compound to be produced from a
selected crop. Once the crop to be grown has been selected,
the next step in this method is to select a predetermined
growth profile for growth of the selected crop in a genetically-
isolated underground chamber. The predetermined growth
profile would comprise at a minimum the type of starting
plant material to be planted to grow the crop; at least one
controlled growing condition under which the crop is to be
grown; and the period of time required from the time of
planting the starting crop material to the point of the crop
being ready for harvest this period of time being the growth
period.

[0017] One or more predetermined growth profiles could
be maintained or kept for use in the chamber. For example, if
different crops were to be grown different profiles might be
used, or if different qualities or characteristics in a final crop
could be achieved by varying the controlled growing condi-
tions it may also be desirable to have more than one prede-
termined growth profile available for use with the same type
of'crop. It will be understood that the capability of the method
and the growth chamber to use multiple growth profiles to
replicate different sets of growing conditions for either the
same or different crops is contemplated within the scope of
the present invention.

[0018] The predetermined growth profiles will be sets of
information related to the type of crop to be grown, starting
plant material, and the conditions under which the growth of
the crop has been tested and found to yield, within a particular
growth period, plant material which is desirable for harvest in
terms of its harvest time or characteristics. The method of
development of these predetermined growth profiles for use
in the genetically-isolated underground growth chamber of
the present invention will be to effectively grow out one or



US 2008/0244971 Al

more test batches of the crop in such a chamber and either
monitor or adjust the growing conditions so that it is known
under exactly what controllable conditions the particular
growth pattern of the crop has been achieved.

[0019] Thenextkey step in the method ofthe present inven-
tion is to select the scheduled delivery time for said harvested
plant material—i.e. insofar as the method is a method of
scheduled delivery of harvested plant material either in final
or intermediate form, it is obviously necessary to simply
determine when the finished product is required. This sched-
uled delivery time is required for calculations of the com-
mencement of crop production.

[0020] Once the scheduled delivery time is known the
planting time for the crop can be calculated by subtracting the
growth period which is known from the predetermined
growth profile that has been selected, from the scheduled
delivery time. The time yielded from this calculation will be
the planting time, at which the crop needs to be planted in the
growth chamber in order to be finished and ready for harvest
at the completion of the growth period.

[0021] The planting time and other starting crop particulars
having been determined, the next step in the method of the
present invention is to plant the selected crop in a genetically-
isolated underground growth chamber at the calculated plant-
ing time. The starting crop material specified in the predeter-
mined growth profile will be planted and grown in accordance
with the growing conditions specified in the predetermined
growth profile—i.e. by exercising careful control over the
consistency of the starting plant material and the environment
created within the underground growth chamber during the
growth cycle of the crop, a very consistent completion time-
frame can be achieved, and can in fact be forecast in advance
of'planting the crop. At the conclusion of the growth period or
growth cycle, the crop will be harvested to obtain the desired
harvested plant material. By control of the growing condi-
tions of the crop in the environmentally controlled under-
ground growth chamber in accordance with the selected pre-
determined growth profile, the conclusion of the growth
period will predictably coincide with the scheduled delivery
time.

[0022] The crops that could be produced in this fashion
could be literally any plant crop. It is specifically contem-
plated that the crops could be any of natural plants, geneti-
cally modified plants, conventionally bred plants, or transient
plants.

[0023] Similarly, while the types of plants that could be
produced in this fashion could vary widely, the starting plant
material that could be used within the chamber could also be
varied—i.e. plant seeds, plant cuttings or plant propagating
material could be used, and it will be understood that any type
of starting material that can be used to germinate or grow a
particular crop are contemplated within the scope of the
present invention.

[0024] One or more of the growing conditions inside of the
genetically-isolated underground growth chamber may be
stipulated by the predetermined growth profile selected for
use. It is specifically contemplated that of the many types of
growing conditions that could be controlled to produce a
forecastable crop yield both in quantity and quality and/or
harvest completion time, the controlled growing conditions
which might be included in a growth profile might be selected
from the following: specific species of crop to be planted;
physical source of supply of the selected starting crop mate-
rial; growth medium in which the starting crop material will
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be planted; lighting parameters for use within the growth
chamber to provide the desired lighting profile for the crop
being grown at the desired times; temperature or humidity
parameters for use within the growth chamber during the
growth period, irrigation parameters for use within the growth
chamber to provide the desired irrigation profile for the crop
being grown at the desired times; air quality parameters for
use within the growth chamber to provide the desired air
contents for the crop being grown at the desired times; wind
parameters for use within the growth chamber to provide the
desired wind profile for the crop being grown at the desired
times; fertilizer parameters for use within the growth chamber
to provide desired amounts and types of fertilizer to the crop
being grown at the desired times; one or more hydroponics
growing parameters, where hydroponics plant growth tech-
niques to be employed; temperature parameters for use within
the growth chamber for the crop being grown at the desired
time; or specific types of equipment to be used within the
growth chamber at desired times during the growth of the
crop. Other types of growing conditions which might be
preset or controlled will be obvious to one skilled in the art,
and it will be understood that any environmental condition
within a growth chamber which can be monitored and/or
affected or controlled is contemplated within the scope of the
present invention.

[0025] The growth profile may stipulate that a number of
particular environmental conditions be created at the outset of
crop planting, i.e. at or before the planting time, and main-
tained in a constant phase through the growth of the crop, or
it could also be the case that the growth profile would include
instructions or parameters by which certain of the controlled
growing conditions would be adjusted or altered at certain
preset times during the growth period. It might also be the
case that certain conditional logic is included within a par-
ticular growth profile which would stipulate that upon detec-
tion of a particular condition or state during the growing
period a particular adjustment to one or more of the controlled
growing conditions should be made. It will be understood that
all such logic or conditional behavior to be built into a par-
ticular growth profile to accomplish the objective of a fore-
castable growth period and harvest time are contemplated
within the scope of the present invention.

[0026] Going beyond the forecasting of a particular harvest
time for plant material in accordance with the method of
cultivation disclosed heretofore, the growth profiles in their
development or testing might also determine with predictable
accuracy the plant material yield in both quality and quantity
from a particular quantity and type of starting plant material.
If a particular yield were known of a set amount of starting
plant material, the right amount of starting plant material
could be planted and grown in accordance with the growth
profile to yield the desired finished product quantity.

[0027] Beyond the upstream production of harvested plant
material in a scheduled fashion for downstream use, the
method of the present invention could be further enhanced by
the addition of an compound downstream processing aspect
comprising recovering at least one desired compound from
the harvested plant material. This compound downstream
processing aspect could consist of, in advance of calculation
of the planting time, selecting a downstream processing
method to be used to recover said at least one compound from
the harvested plant is material, wherein the amount of time
required to conduct said downstream processing method on
the harvested plant material, being the downstream process-
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ing period, is known. The calculation of the planting time
would then be modified by subtracting both the growth period
and the downstream processing period from the scheduled
delivery time to yield the planting time. Then at the conclu-
sion of harvesting the crop yielding the desired harvested crop
material, the selected downstream processing could be per-
formed upon the harvested plant material to yield the com-
pound or compounds in question. By performance of the
downstream processing step as selected and determined in
advance, the conclusion of the downstream processing period
will approximately coincide with the scheduled delivery
time.

[0028] Oneormore compounds may be desired to be recov-
ered from the harvested plant material in the downstream
processing stage. If the number of compounds to be recovered
is more than one, with different downstream processing peri-
ods for different ones of these compounds, the downstream
processing period which could be used to calculate the plant-
ing time is the longest time required to produce and/or extract
any of the desired compounds. Alternately, a specific one of
the multiple downstream processing times in these circum-
stances might be chosen as the governing downstream pro-
cessing time to be used in the adjustment or calculation of the
planting time to achieve an optimal completion result.

[0029] The extraction or downstream processing step could
take place either in the underground growth chamber or com-
plex, or at a site remote therefrom. In the case of a remote
downstream processing site, any transportation or handling
times for the movement of harvested plant material or recov-
ered compound to or from the underground growth chamber
could be factored into the downstream processing period used
to determine the appropriate planting time, again to optimize
and predetermine the scheduled delivery time, being the
completion time for the extraction or downstream processing.

[0030] There is also disclosed a method for the scheduled
production of at least one plant compound, said method com-
prising first selecting at least one plant compound to be pro-
duced from a selected crop; selecting a predetermined growth
profile for growth of the selected crop in a genetically-iso-
lated underground chamber, said predetermined growth pro-
file comprising the type of starting plant material to be planted
to grow the crop; at least one controlled growing condition
under which the crop is to be grown; and the period of time
required from the time of planting the starting crop material to
the point of the crop being ready for harvest, this period of
time being the growth period. The next step in this method is
to select one or more downstream processing methods to be
used to recover said at least one plant compound from the
harvested plant material, wherein the amount of time required
to conduct the downstream processing of each plant com-
pound, being the downstream processing period, is known.
Finally, the scheduled delivery time for the completed com-
pounds would be determined, and the planting time could
then be calculated in accordance with the predetermined
growth profile and known downstream processing period, by
subtracting the growth period and the downstream processing
period from the scheduled delivery time. The next step in this
method after calculating the planting time would be to, in a
genetically-isolated underground growth chamber at the cal-
culated planting time, plant the starting crop material speci-
fied in the predetermined growth profile and growing the crop
in accordance with said at least one controlled growing con-
dition specified in the predetermined growth profile. At the
conclusion of the growth period, the crop would be harvested
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to obtain the desired harvested plant material. Each desired
plant compound would then be recovered from the harvested
plant material in accordance with the previously selected
downstream processing method and downstream processing
period. By control of the growing conditions of the crop in the
environmentally controlled underground growth chamber in
accordance with the selected predetermined growth profile
and conducting the downstream processing of the plant com-
pounds from the harvested plant material in accordance with
the selected downstream processing methods and the known
downstream processing periods, the conclusion of the down-
stream processing period predictably coincide with the
scheduled delivery time.

[0031] The growth profile might contain growing condition
information for one or more crops, so that one or more crops
might be grown in the controlled environment of the growth
chamber at the same time.

[0032] There is also disclosed a method for modeling a
growth profile for a crop for use in the scheduled production
of'harvested plant material from which a plant compound can
be recovered, said method comprising growing a quantity of
starting crop material of the crop in a genetically-isolated
underground growth chamber under at least one monitored
and controlled growth condition until said crop is ready to be
harvested, wherein said growth profile comprises at least the
type of starting crop material used; details of said at least one
controlled growing condition such that said controlled grow-
ing conditions can be subsequently replicated; and the time
required from planting the starting crop material to the har-
vest of the plant material therefrom, being the growth period.
All of the variations or permutations on the growing condi-
tions which might be controlled in the growth chamber envi-
ronment and which might be covered in such a growth profile
as are otherwise outlined herein could be included in the
development of a growth profile in accordance with this
method.

[0033] In another aspect, the present invention accom-
plishes its objectives comprising a genetically-isolated under-
ground growth chamber for use in the scheduled production
of harvested plant material from which at least one plant
compound can be recovered, said growth chamber being
equipped to control the growth environment for plants
planted therein, and wherein said growth chamber is
equipped to replicate at least one predetermined controlled
growing condition under which crops may be grown therein;
wherein at least one selected crop can be grown in said growth
chamber, in accordance with a predetermined growth profile
comprising at least the type of starting plant material to be
planted to grow the selected crop; at least one controlled
growing condition under which the crop is to be grown; and
the period of time required from the time of planting the
starting crop material to the point of the crop being ready for
harvest, this period of time being the growth period. Upon
planting of a selected crop in accordance with such a prede-
termined growth profile, the growth chamber is capable of
replicating said at least one predetermined growing condition
contained in the growth profile and wherein upon planting a
crop in said chamber at a planting time calculated by subtrac-
tion of the growth period from the scheduled delivery time for
the crop, upon completion of the growth period under the
predetermined controlled growing conditions specified in
said growth profile the crop will be ready for harvest, yielding
harvested plant material at approximately the scheduled
delivery time.
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[0034] This growth chamber might be equipped to replicate
or control growing conditions of the following types: growth
medium in which the starting crop material will be planted;
lighting parameters for use within the growth chamber to
provide the desired lighting profile for the crop being grown
at the desired times; irrigation parameters for use within the
growth chamber to provide the desired irrigation profile for
the crop being grown at the desired times; air quality param-
eters for use within the growth chamber to provide the desired
air contents for the crop being grown at the desired times;
wind parameters for use within the growth chamber to pro-
vide the desired wind profile for the crop being grown at the
desired times; fertilizer parameters for use within the growth
chamber to provide desired amounts and types of fertilizer to
the crop being grown at the desired times; temperature param-
eters for use within the growth chamber for the crop being
grown at the desired times; humidity parameters for use
within the growth chamber for the crop being grown at the
desired times; one or more hydroponics growing parameters,
where hydroponics plant growth techniques to be employed;
or specific types of equipment to be used within the growth
chamber at desired times during the growth of the crop.
[0035] The growth chamber could also include down-
stream processing equipment capable of recovering at least
one desired compound from the harvested plant material,
wherein by performance of the downstream processing step
as selected and determined in advance, the conclusion of the
downstream processing period will approximately coincide
with the scheduled delivery time.

[0036] The growth chamber could either be a natural under-
ground void, or a man-made excavation or cavity such as a
mine drift.

DESCRIPTION OF THE DRAWINGS

[0037] While the invention is claimed in the concluding
portions hereof, preferred embodiments are provided in the
accompanying detailed description which may be best under-
stood in conjunction with the accompanying diagrams where
like parts in each of the several diagrams are labeled with like
numbers, and where:

[0038] FIG. 1 is a flow diagram showing one possible
simple embodiment of the method of the present invention,
wherein a single type of harvested plant material is being
produced;

[0039] FIG.2 is a flow diagram demonstrating one possible
embodiment of the method of testing or development of a
growth profile for a crop in accordance with the present
invention;

[0040] FIG. 3 is a flow diagram of a second embodiment of
the method of the present invention with the addition of a
downstream processing step, wherein a single compound is
being recovered from the harvested plant material;

[0041] FIG. 4 is a flow diagram of a third embodiment of
the method of the present invention, wherein multiple com-
pounds are being recovered from the harvested plant material
and the downstream processing is taking place at a remote
downstream processing site.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0042] Effectively the present invention provides a method
by which ‘just-in-time’ production of harvested plant mate-
rial can be implemented using controlled growing conditions
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in a genetically-isolated underground growth chamber. Just-
in-time production of the plant material, in an environment in
which the possibility of exposure to genetic material or con-
taminants from outside the growth chamber is minimized, is
accomplished by the method of the present invention, which
is described in further detail below. The following sections
are intended to provide in further detail an outline of the
illustrated embodiments of the present invention, and the
contemplated scope of the invention intended to be covered
herein.

Production of Harvested Plant Material:

[0043] Referring to FIG. 1, the general method of the
present invention will now be discussed. FIG. 1 shows a flow
diagram of one embodiment of the method of the present
invention, in which harvested plant material of a single plant
variety or crop is being produced on a scheduled basis.
[0044] As outlined throughout the disclosure herein, the
general concept of the present invention is to provide a
method for the scheduled production of harvested plant mate-
rial from which one or more plant compounds might be recov-
ered for use in any number of applications. It is specifically
contemplated that the method of the present invention will be
of great utility in the pharmaceutical and nutraceutical indus-
tries, where plant feedstocks or plant compounds are required
on a larger and larger basis as those industries evolve, and the
ability for producers in those fields to lower inventories in
various plant stocks or compounds by having access to a
predictable and time-managed supply of plant materials or
compounds will be of great economic benefit.

[0045] As outlined elsewhere herein, it is also of great
importance in these industries, such as the PMP (plant made
pharmaceutical) or other pharmaceutical or nutriceutical
extract industries in which extract or compound purity is of
great importance, that the harvested plant material which is
used as the feed stock for whatever recovery method is
required to be used be grown not only in strictly controlled
conditions but also in an environment in which the possibility
of exposure to genetic material from outside of the growth
chamber is either totally negated or significantly minimized.
[0046] Referringto FIG. 1, the first step in the method of the
present invention is to determine the type of harvested plant
material 1 to be supplied. This is shown at Step A in FIG. 1. It
is also necessary to the method, and key to the implementa-
tion of a just-in-time delivery system, to know the scheduled
delivery time 2 for the product. Acquisition of the scheduled
delivery time 2 is shown at Step B in FIG. 1. The type of
harvested plant material required 1 and the required delivery
timeline 2 would typically be the information given to the
producer by the customer. With this information in hand the
remainder of the preparatory work can be done to produce the
required plant material 1 in accordance with the method of the
present invention.

[0047] Once the type of harvested plant material 1 required
is known, the proper crop 3 can also be determined. For
example it may be possible to obtain the right type of har-
vested plant material from the growth of one or more crops 3,
so the producer may be able to choose a crop 3 which is
known to them or from a specific bank of seed or plant
material which is used. Selection of the crop 3 is shown at
Step C in FIG. 1.

[0048] The next step in the method, shown at D, is the
selection of a predetermined growth profile 4 for use in the
production of the selected crop 3. The producer may have a
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library of one or more predetermined growth profiles 4 which
have been developed to aid in the rapid start-up of production
batches of known crops. The growth profile or profiles 4 from
which the producer can choose would have been previously
determined using test growths or test batches of crops to
assess the proper growing conditions in which to accomplish
the desired crop production objective. In any event, the
growth profile selected 4 will identify, at a minimum, the type
of starting plant material 5 to be used (seeds, cuttings, other
material) and will also identify at least one controlled grow-
ing condition 6 under which the crop is grown from the
starting plant material. Also within the growth profile 4, it will
be known what the period of time is from the time of planting
the starting plant material to the time that the crop is ready for
harvesting as harvested plant material, where the crop is
grown under the controlled growing conditions contained
within the growing profile. This period of time within which
the crop is fully grown to the harvest stage being the growth
period 7. The predetermined growth profiles 4 from which the
producer will select the proper profile for the particular batch
or method will have been designed for use in a genetically-
isolated underground growth chamber, and more particularly
will have been designed for use and subsequent replication in
the specific type or types of genetically-isolated underground
growth chambers operated by the producer. For example, ifan
underground growth chamber is used, the growth profiles 4
will have been designed for such an underground chamber,
whereas if some type of an above-ground building is used as
the genetically-isolated growing chamber required by the
method of the present invention, the growth profiles 4 will
have been developed specifically for use in that chamber or
chambers, in accordance with their capabilities and limita-
tions. It will be understood that any type of a growing profile
4 could be developed to accommodate the technical capabili-
ties or limitations of any particular genetically-isolated
underground growth chamber which might be chosen by the
producer, and that all such growth profiles 4 and growth
chambers are contemplated within the scope of the present
invention, insofar as any such variants are still capable of
accomplishing the goal of the present invention which is the
scheduled and timely production of harvested plant material
in a genetically-isolated growing environment.

[0049] Knowing the growth period 7 and the scheduled
delivery time 2 will allow for the computation of the proper
planting time 8 for the crop in accordance with the selected
growth profile 4. The planting time 8 will be determined by
subtracting the growth period 7 from the scheduled delivery
time 2. This is shown at Step E in FIG. 1.

[0050] The selected predetermined growth profile 4 will
stipulate the type of starting plant material 5 to be used in
cultivation of the crop in question. The next step in the
method, shown as Step F in FIG. 1, is to plant the crop in a
genetically-isolated underground growth chamber 9 at the
calculated planting time 8. The proper type of starting plant
material 5 will be known from the selected growth profile 4.
One or more of the controlled growing conditions 6 stipulated
in the growth profile 4 may be other planting parameters such
as fertilizer or growth medium requirements or the like for the
planting of the starting plant material. The crop will then be
grown in the growth chamber 9 under the growing conditions
6 stipulated in the selected predetermined growth profile 4
until the conclusion of the growth period 7—this step is
shown at G in FIG. 1.
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[0051] An underground growth chamber 9 has been
selected as the primary environment within which to practice
the method of the present invention for a number of reasons.
These include the fact that the chamber 9 is relatively secure
from outside interference in terms of trespass, contamination
or espionage activity. As well, the environment in such a
chamber 9 is effectively inert, so it is possible to have near-
perfect control over all of the growth parameters within the
chamber 9 to provide a very accurate and consistent growth
environment which is under the complete and customizable
control of the producer. Most important to the success of the
method of the present invention in producing plant com-
pounds of high purity in a timely fashion is the fact that the
growth chamber used is a genetically-isolated space. By
“genetically-isolated”, what is meant is that the particular
growth chamber is of the specific type or characteristics that
the possibility of contamination of the growing crop or expo-
sure of the growing crop to genetic material from outside of
the growth chamber (i.e. avoiding airborne pollens or con-
taminants, ground water which might contain certain com-
pounds or contaminants which are desired to be avoided etc.).
It is specifically contemplated that an underground growth
chamber such as a mine cavity or the like would accomplish
this goal, but it will also be understood that some type of an
above-ground facility could be designed which would allow
for the necessary environmental control to implement the just
in time method of the present invention while minimizing or
negating the possibility of outside contamination. It will be
understood that any type of a growth chamber in which grow-
ing conditions can be controlled in a near-perfect way, and in
which the possibility of exposure to or contamination by
genetic or other materials from outside of the growth chamber
is either negated or minimized, as might be obvious to one
skilled in the art, are contemplated within the scope of the
present invention.

[0052] Once the end of the growth period 7 is reached, the
crop can be harvested from the growth chamber 9, shown at
Step H in FIG. 1. The harvested crop is the harvested plant
material 1 required by the customer, and by growing the crop
within the growth chamber 9 in accordance with the prede-
termined growth profile 4, specifically using the predeter-
mined starting plant material and controlling the growing
conditions of the crop during the growth period as required by
the growth profile 4, the end of the growth period 7 should
effectively coincide with the scheduled delivery time 2.

[0053] To demonstrate the simple concept of the process of
FIG. 1, consider the following example. A producer of plant
made pharmaceuticals wishes to produce tobacco plants, in
order to recover a particular glycoprotein from the leaves of
the tobacco plants—plants are used as a bio-reactor of sorts in
the production or expressions of various crude extracts or
pharmaceutical compounds (PMPs), which might then be
further processed by a pharmaceutical company or others into
a finished therapeutic compound. Everything through to the
completion of the therapeutic compound could be scheduled
in accordance with the method of the present invention, inso-
far as the refinement or other processing of crude plant
extracts or compounds into finished therapeutic or other com-
pounds could all be a part of the downstream processing step
of the method of the present invention as outlined herein.

[0054] By growing several test batches of tobacco plants in
an underground growth chamber it is determined that the
approximately time required to grow the plants to maturity for
harvesting is 38 days, and particular lighting, watering, tem-
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perature and humidity requirements are noted which result in
the optimal production of the plants. For tobacco plants then,
the growth profile which results from the testing might con-
tain the specifics of the fertilizer or nutrient levels to be in the
earth when the plants are started, the fertilizer if any to be
applied within the 38 day growth period, as well as the
amount of light and water to provide to the plants each day
and the humidity and temperature levels at which the growth
chamber should be maintained. If a customer then places an
order for the tobacco leaf stock from which the glycoprotein
in question is to be extracted to be delivered in 50 days it can
be calculated that by using the same type of starting plant
material as the growth profile was based upon, and by apply-
ing the same predetermined controlled growing conditions to
the growth chamber during the growth period, the tobacco
crop could be planted twelve days after the order was
received, and at the expiry of the 38 day growth period the
crop harvested for timely delivery to the customer. This is
given as only one example of an industrial application for the
on-time plant production method of the present invention—as
outlined above, the method could have great applications in
other industries as well, which industries might be illustrated
in further detail below.

[0055] This first example is shown just to illustrate the
general concept of producing harvested plant material, such
as the raw tobacco leaves or plants of that example, in accor-
dance with a delivery timetable. It will be described in further
detail below that the step of recovery of the particular glyco-
protein, monoclonal antibody or the like from the plant mate-
rial could also be incorporated into a more detailed schedule,
thus resulting in the ability to schedule the production of such
an end compound from planting to completion using the
method of the present invention.

[0056] By using a predetermined growth profile 4 which
has also been designed by growing out test batches of a
particular crop in a particular genetically-isolated under-
ground growth chamber in which growing conditions can be
closely monitored and controlled, it is possible to produce on
a very predictable basis subsequent batches of the crop when
grown in the same type of a chamber under the same type of
controlled growing conditions as were previously monitored
or designed for the growing profile 4.

[0057] The growth chamber 9 would be equipped with the
necessary equipment to control or create the growing condi-
tions required by the growth profiles 4 to be practiced therein.
For example, irrigation equipment would be used to control
the application of water or fluid-borne fertilizer or nutrients to
plants growing in the chamber, or lighting equipment could
be used to simulate particular lighting profiles or provide a
predetermined amount of light to the growing crop. Computer
control could be used to completely streamline and increase
the accuracy and control of the growing conditions within the
growth chamber.

Crop Specifics:

[0058] It will be understood that various types of plants or
crops could be produced in accordance with the present
invention. In fact it is contemplated that any type of a plant or
crop would be contemplated within the scope of the present
invention insofar as such plant or crop could be planted,
cultivated or harvested within an indoor underground growth
chamber with a controlled environment.

[0059] The starting crop material for the crop or crops to be
planted could be plant seeds, plant cuttings or some other type
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of'plant propagating material. Any type ofa plant propagating
material which could allow for the growth of'the desired crop
is contemplated within the scope of the present invention.
[0060] TItwill be obvious to one skilled in the art that depen-
dent upon the type of starting plant material to be used, or
even to an extent upon the type of crop to be grown, certain
changes in the general or specific equipment, growing media,
growing trays or other items within the growth chamber
might be required, and insofar as the present invention con-
templates whatever such changes are necessary as part of the
controlled growing conditions which might be specified in a
particular predetermined growing profile all such modifica-
tions are contemplated within the scope of the present inven-
tion.

[0061] In certain cases precursor work must be done in
advance of even developing a growth profile for commercial
use in a method in accordance with the present invention. For
example, in certain cases one of the initial steps which might
be conducted is the actual modification of starting plant mate-
rial to bear the desired plant-made therapeutic compound.
This might involve modification or breeding development of
the crop and/or screening of plant genetic stock. While the
preparation of the starting plant material in this fashion is
beyond the steps of the method of the present invention out-
lined herein, it will be understood that the incorporation of
certain such steps into the method of the present invention
might be contemplated by one skilled in the art. For example
if the starting plant material for any particular batch of a crop
needs to be altered or affected in some way in order to behave
in the desired fashion during its growth or harvesting, that
might be understood by one skilled in the art as a step involved
in or along with the planting of the crop, such that the growth
of'the crop including these precursive steps is included within
the growth period known in a particular predetermined
growth profile.

[0062] It may also be the case that more than one type of
harvested plant material 1 is grown in the growth chamber 9
at the same time, in order to produce more than one type of
harvested plant material 1 for extraction at the same time or
for obtaining additional compounds for use by the same cus-
tomer or the like. For example, it may be the case that a
particular customer requires compounds from 4 different
plants and it may be the case that a predetermined growth
profile 4 could be designed which could allow for the growth
of these 4 different plant crops 3 in the growth chamber 9 at
the same time, either in separate chambers or in the same
chamber, and by knowing the particular growth period 7 for
each of those crops 3, as well as the downstream processing
period 12 for the type of compound to be obtained from each
of those particular types of plant material 1, the method of
FIG. 4 could be practiced to allow for the enhanced scheduled
delivery of a package of plant compounds from more than one
type of plant material 1 in a scheduled fashion as well.

The Growth Chamber:

[0063] The characteristics or attributes of the genetically-
isolated underground growth chamber 9 are key to the prac-
tice and success of the present invention. An underground
growth chamber 9 is optimal for use in the practicing of a
scheduled delivery method for plant material 1 such as that
proposed herein, since an underground growth chamber 9 is
capable of best supplying a completely inert and controllable
plant growing environment. A growth chamber 9 located
underground is obviously secure insofar as there would be a
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limited number of entrances or exits and, beyond physical
security, the limited access to the chamber also provides for
the ability to have very close control over the air quality and
other attributes of the environment within the chamber 9.
Effectively, as long as the proper equipment is in place, an
underground growth chamber 9 can be used to simulate vir-
tually any growing environment in a tightly controlled and
precise fashion.

[0064] Itis thought that one type of an underground growth
chamber 9 which could be used to practice the method of the
present invention are exhausted or abandoned mine cavities.
Underground mine cavities have been used in the past for
plant cultivation, but have never before been used in accor-
dance with the precisely controlled and scheduled growth
method proposed herein, which results in the ability to deliver
on a scheduled basis plant material or plant compounds based
on plant material 1 grown in such a growth chamber 9. These
types of sites are available and otherwise unused and, as such,
the ability to use these areas for some productive purpose has
also some economic or social benefit as well.

[0065] In terms of the specific equipment which would
need to be available in the environmentally controlled under-
ground growth chambers 9, the necessary equipment would
be anything required to potentially implement, apply or con-
trol any of the various growing conditions 6 which it might be
desired to use in association with any crop 3 to be produced
therein in accordance with the method of the present inven-
tion. For example, if it was desired to produce plants hydro-
ponically in the growth chamber 9, hydroponics growing
media and equipment would need to be available in the
growth chamber 9. Alternatively, however, if conventional
growth means were to be used, the chambers 9 would poten-
tially each need to be equipped with normal growth media
such as soil in planting trays or other containers.

[0066] Obviously, the air in the growth chambers 9 could be
fitered and/or otherwise treated by the addition or removal of
humidity therefrom, for example, and as such the controllable
nature of air quality in the growth chambers 9 would be
another aspect of the chamber 9 which the necessary equip-
ment would need to be present to supply, if controlling the air
quality in the particular growth chambers 9 were of concernto
the producer in question. There would also be potentially, in
most implementations of the method and growth chamber 9
of the present invention, irrigation and lighting equipment
which would allow for the proper irrigation and lighting of
crops 3 grown within the chambers 9 under the controlled
growing conditions 6 specified in a particular plant growth
profile 4.

[0067] Itis contemplated that all of the environmental con-
trol systems in the chambers 9 could be instrumented such
that they could be computer controlled, which would allow
for very precise monitoring and control of the growing con-
ditions 6 within the growth chambers 9 during the production
of the harvested plant material 1 in question.

Genetic Isolation of the Growth Chamber:

[0068] By “genectically-isolated”, what is meant is that the
particular growth chamber is of the specific type or charac-
teristics that the possibility of contamination of the growing
crop or exposure of the growing crop to genetic material from
outside of the growth chamber (i.e. avoiding airborne pollens
or contaminants, ground water which might contain certain
compounds or contaminants which are desired to be avoided
etc.). It is specifically contemplated that an underground
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growth chamber such as a mine cavity or the like would
accomplish this goal, but it will also be understood that some
type of an above-ground facility could be designed which
would allow for the necessary environmental control to
implement the just in time method of the present invention
while minimizing or negating the possibility of outside con-
tamination. It will be understood that any type of a growth
chamber in which growing conditions can be controlled, and
in which the possibility of exposure to or contamination by
genetic or other materials from outside of the growth chamber
is either negated or minimized, as might be obvious to one
skilled in the art, are contemplated within the scope of the
present invention.

[0069] The genetic containment of the production of plant-
made therapeutics such as pharmaceutical or nutriceutical
compounds either grown or expressed in or otherwise refined
from harvested plant material is essential, both in terms of
isolating the plant material itself during its growth to ensure
no exposure to contaminants, but also it is key to provide a
method of production of such plant-made compounds that is
internally contained—i.e. the plant material is contained from
spreading in or contaminating the environment as a whole, as
the spreading or mutation of a particular variety of plant
material or crop which is beneficial for use as a pharmaceu-
tical expression platform may be of no general environmental
value and may in fact be harmful to the general environment
and may no be fit for general human or animal consumption or
exposure. The benefits of a genetically isolated growth cham-
ber such an underground growth area will even be beneficial
insofar as the possibility of some type of act of corporate
espionage, where plants or processing methods are con-
cerned, or even the possibility of some type of an act of
bio-terrorism in certain circumstances are limited or negated.
[0070] It is specifically contemplated that underground
growth chambers would be optimal to practice the method of
the present invention, such as underground mines or quarries.
It will also be understood that a natural underground void
might also be used, or in certain circumstances an above-
ground growth chamber could be envisioned which was suf-
ficiently secure and contained so as to be used in the method
of the present invention. It is specifically contemplated that
the underground growth chambers outlined herein would be
optimal for the purposes of the present invention, but it is
intended that any type of a growth chamber including either
above- or below-ground chambers which allow for complete
environmental control and which are sufficiently genetically
contained so as to isolate crop production therein from the
outside environment are contemplated within the scope of the
present invention.

Predetermined Growth Profile:

[0071] As outlined above, the development of a predeter-
mined growth profile with respect to a particular crop is a
precursor to the practice of the method of crop production
outlined herein. Effectively the predetermined growth profile
for a crop is a set of data or parameters which outline the
growing conditions used with a particular type of starting
plant material to grow a particular crop for harvest within a
particular growth period.

[0072] The growth profile will likely be arrived upon by
growing out one or more test batches of a crop within the
genetically-isolated underground growth chamber to deter-
mine the growth period required and the optimal set of grow-
ing conditions. Once the proper growing conditions are deter-
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mined, those conditions can then be simulated or reapplied to
subsequent batches of the same crop grown within a similar
chamber, to result in crop production in a similar growth
period.

[0073] Referring to FIG. 2, there is shown one embodiment
of'a method of development of predetermined growth profiles
for at use with the crop production method of the present
invention. The first step in that method, shown at Step I, is to
select the crop or plant for which the growth profile 4 is to be
developed. The starting plant material 5 from which that crop
is to be grown is also selected. The first physical step in the
method of FIG. 2 is to prepare and plant the starting plant
material 5 in a simulator or chamber 9 such as those which
will be used in the commercial practice of the growth profile
4.

[0074] The growth chamber 9 would be equipped to simu-
late or provide various controlled growing conditions 6 which
would be applied to the crop 3 during the growth period 7.
Growing the crop 3 in the chamber 9 while monitoring or
measuring or adjusting the growing conditions 6 therein is
shown at Step K in FIG. 2. Step L shows the specific moni-
toring or measurement of the growing conditions so that they
could be subsequently replicated.

[0075] Oncethe crop is grown to completion and is ready to
harvest, the conclusion of the growth period 7 can be selected.
This is shown at Step M in FIG. 2. Step N demonstrates the
harvesting of the crop 3 to yield the desired harvested plant
material 1.

[0076] Step O shows the assessment of the final results of
the test batch—if the growing conditions and resulting har-
vest plant material are determined to be satisfactory, the par-
ticulars of the rowing profile can be recorded for subsequent
use. Alternatively if the results are not satisfactory, new grow-
ing conditions 6 could be selected (Step Q) and a new test
batch planted.

[0077] The growth period 7 is effectively the amount of
time required to grow the crop 3, from the time of planting of
the starting plant material 5 to the time of harvesting the plant
material 1. During the growth of the crop 3 in the growth
period 7, the various growing conditions 6 which can be
monitored and controlled in the growth chamber 9 will be
monitored and tracked so that they can subsequently be rep-
licated or applied in a similar underground growth chamber 9
to a new commercially sized batch of starting plant material 5.
[0078] Inthe simplest embodiment of the method of devel-
opment of a growth profile 4, starting plant material 5 would
simply be planted and various controllable growing condi-
tions 6 monitored during the course of the growth period 7,
such that the typical growing conditions 6 which were applied
during the testing phase could be simulated or reapplied in the
growth or production of a commercially sized batch of the
crop 3 in accordance with the growth profile 4.

[0079] Itmay also be the case, however, that more than one
batch of a crop 3 is grown out during the development of the
growth profile 4, so that different variations of some of the
controlled growing conditions 6 within the growth chamber 9
could be tested to come up with an optimized set of growing
conditions 6 in which the crop 3 is to be grown.

[0080] During Step K of the growth period 7, the crop 3 is
grown within the growth chamber 9 either by passively moni-
toring the controllable growing conditions 6 within the
growth chamber 9 during the growth of the crop 3, or alter-
natively by actively adjusting the controllable growing con-
ditions 6 within the growth chamber 9 during the growth
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period 7, to come up with an optimized or optimal set of
controllable growing conditions 6 or growing condition
parameters 11 which can be reapplied or simulated again in a
similar type of growth chamber 9 with respect to a commer-
cial batch of starting plant material 5 from which harvested
plant material 1 is to be obtained.

[0081] Shown at Step M in FIG. 2 would be the determina-
tion as to the proper harvest time for the crop 3 once grown in
the growth chamber 9 in accordance with or under the moni-
toring of the controlled growing conditions 6. Once the har-
vest time has been determined, the length of the growth period
7 for a particular crop to be grown from a particular type of
starting plant material 5 is known.

[0082] Shown at Step O is the addition of the logic to the
method of creation of a growth profile 4 to test for the desir-
ability or optimization of the growth profile 4. Specifically, if
the producer is happy with the growth profile 4 which has
been arrived at by the growth of the particular test batch of the
crop 3 in question outlined so far in FIG. 2, the data and
parameters with respect to the growth profile 4 could be
recorded and the creation of the predetermined growth profile
4 would be complete. However, if the producer were inter-
ested in growing another test batch of the crop 3 to try the
adjustment and modification of various controlled growing
conditions 6 during the growth period 7, it is shown in FIG. 2
how an additional batch might be planted either at the same
time as or subsequent to the harvest of the crop 3, so that a
different grouping of controlled growing conditions 6 might
be exercised upon the starting plant material 5 in question, to
see what type of different type of growth or production results
might be obtained.

[0083] It is contemplated that for the purposes of the
method of the present invention, the hare data or information
which a particular predetermined growth profile would need
to have to be of utility would be an identifier of the type of
starting plant material used to create the set of controlled
growing conditions under which the crop can be cultivated,
the details of at least one controlled growing condition to be
simulated or applied to the starting plant material during the
growth of the crop in an underground growth chamber, and
finally the growth profile would also include the amount of
time from planting to harvest, being the growth period, for
that particular crop if grown under the controlled set of cir-
cumstances prescribed by the growth profile.

[0084] It would also be possible to include in a particular
growth profile further data regarding the crop yield obtained
from a particular quantity of starting plant material, so that in
a more advanced rendering of the method of the present
invention the producer could actually determine how much
starting plant material of a crop they needed to plant in order
to produce a particular requested yield quantity of harvest
plant material.

Controlled Growing Conditions:

[0085] It is intended that the genetically-isolated under-
ground growth chamber used in the method of the present
invention would be such that virtually every aspect of the
environment created therein could be varied or controlled by
the operator. Any number of different growing conditions
could be controlled in order to standardize the production of
aparticular crop if a growth chamber such as the genetically-
isolated underground growth chamber discussed herein were
used.
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[0086] In such a secure and otherwise inert environment
precise control could be had over all of the relevant growing
conditions involved in the production of a crop, from the time
of planting the starting plant material in whatever type of
growth medium were being used, through the growth cycle to
the point of harvesting the plant material in question at the
conclusion of the growth period. The following is intended to
outline in further detail some of the items which might be
contemplated as controlled growing conditions which might
be included in a growth profile used to produce a plant crop in
accordance with the method of the present invention.

[0087] One type of growing condition which it is antici-
pated would be controlled within the chamber, potentially by
the producer manually adjusting the contents thereof in
advance of planting the starting plant material, would be that
of the growth medium. The growth medium in a typical crop
growing situation might simply consist of soil, potentially
with fertilizer or other materials or products blended therein
or applied thereto. One of the controlled growing conditions
which might be stipulated by the growth profile 4 could be the
general nature or more particular aspects of the growth
medium. Growth medium could also be something other than
soil, for example where hydroponics were being practiced, as
various types of hydroponics growth media could be used as
well.

[0088] Other growing conditions which it is contemplated
could also be controlled within the production of a crop, and
could be controlled growing conditions in terms of the grow-
ing profile 4, could be the species of the crop, or the physical
source of the starting plant material. Where there are more
than one species or type of crop which could be grown to yield
the desired harvested plant material for use or compounding
purposes, the use of a particular species for which the growth
profile 4 has been specifically developed can remove even
more uncertainty from the growth of subsequent crop
batches. Similarly it may be desirable to limit the source of
supply of a particular type of starting plant material to certain
sources or vendors or suppliers, since again the standardiza-
tion of the inputs to the method of the present invention will
result in a more standardized output. It is contemplated then
that the producer or user of the method of the present inven-
tion would want to exercise fairly strict control over the seed
library or library of starting plant material on which they are
practicing the method.

[0089] It has been mentioned already that another con-
trolled growing condition which is obviously going to have a
noticeable effect on the growth of plants in the growth cham-
ber is the lighting. It may be the case that particular types of
lighting, or at the very least particular quantities of light, are
to be provided to a crop to result in optimal growth and
production during the growth period. The growth chamber
would obviously be equipped with the necessary lighting
equipment to provide whatever type or amount of light were
required for a specific growing profile, and it is contemplated
specifically then that the type or amount of lighting to be
applied to a crop at particular times during the growth period
are more controllable growing conditions which might be
monitored or tested in the creation of, or applied in the sub-
sequent use of, a particular growth profile for a particular
crop.

[0090] Similar to lighting and as important as lighting to
plant growth is that of irrigation. Specific types of irrigation
may be required, to apply the right amounts of water or fluid
with nutrients to plants at particular times during the growth
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period. Again, the growth chamber would be equipped with
whatever necessary equipment to implement the required
irrigation or fluid conditions, and it is contemplated again that
watering patterns or levels are obvious controllable growing
conditions which might be specified in a particular predeter-
mined growth profile.

[0091] Air quality within the growth chamber is another
obvious controllable growing condition. Specific filtration of
incoming or outgoing air might be specified or required, or
even particular humidity levels in the air might be required.
The growth chamber would be equipped properly to accom-
plish or provide these air requirements—air quality or air
parameters including humidity might then be other controlled
growing conditions which might be specified in one or more
growth profiles with respect to different crops.

[0092] Fertilizer requirements or the proper timing or
application of fertilizer or other products such as pesticides or
the like is another controllable growing condition which
might be included in one or more predetermined growth
profiles, and for which the growth chamber would need to be
equipped.

[0093] If hydroponic cultivation was taking place, obvi-
ously different types of hydroponic growing media and other
controllable growing conditions might be required again
these might be included in certain growth profiles and if this
were the case the growth chamber would need to be equipped
to simulate or provide such conditions.

[0094] TItwill be understood that any number of other grow-
ing conditions for any type of plant could be contemplated by
aperson skilled in the art of cultivation of such plants, and any
such growing conditions as could be monitored, simulated or
provided within the growth chamber with the appropriate
equipment in place are contemplated within the scope of the
present invention.

Addition of Logic or Condition Variance to the Growth Pro-
files:

[0095] It is contemplated that in simpler embodiments of
the method of the present invention the controlled growing
conditions stipulated in a particular predetermined growth
profile are fixed conditions which are to remain constant
throughout the growth period. However, it is also contem-
plated that the logic of the method of the present invention can
be enhanced in at least a couple of different fashions by
incorporating conditional logic or predetermined variances in
the growing conditions in a particular growth profile.

[0096] In certain cases it may be that certain of the con-
trolled growing conditions for a crop need to be altered at
particular predetermined points within the growth period for
a particular crop—for example, on a particular day of a
growth period extra fertilizer is to be applied, or at a particular
stage in a growth period the average amount of daily simu-
lated sunlight is to be increased or decreased. The predeter-
mined adjustment of growing conditions within the growth
chamber during a growth period as outlined herein are con-
templated within the scope of the present invention. In the
case where the growth chamber is instrumented so as to allow
for computer control of the controlled growing conditions
during the growth period, midstream adjustments to the con-
trolled growing conditions at a predetermined schedule point
during the growth period will be easily applied to the chamber
environment.

[0097] A second type of modification for growing condi-
tions which it is contemplated might be included in a particu-
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lar growth profile for a crop would be conditional logic by
which in identified situations certain adjustments to growing
conditions would be triggered—upon the detection of a cer-
tain state or condition within the growth chamber. For
example, if a sensor determined that the growth chamber was
getting too hot, upon detection of that temperature or humid-
ity state the control system for the growth chamber (or the
operator in a non-instrumented manual embodiment) could
make an instream adjustment to the lighting or other heating
equipment until the temperature came down. Another
example might be if a sensor detected overwatering, then the
controlled growing conditions dealing with irrigation could
be modified accordingly. All of these types of conditions
would need to be calculated or analyzed in setting the growth
profile in terms of the desired growth performance ofthe crop,
and in the uniform growing environment which is created by
the method of the present invention the need for such changes
should be minimal, but the provision for conditional modifi-
cations to growing conditions within the growth chamber
during the growth period is contemplated within the scope of
the present invention.

Downstream Processing from Harvested Plant Material:
[0098] FIGS. 3 and 4 will now be used to demonstrate the
addition of another stage to the process demonstrated in FIG.
1. Effectively it is contemplated that another step which could
be added to the typical method of the present invention,
following the harvesting of the harvested plant material 1
discussed above, is a downstream processing step, whereby if
the final desired product is an compound or component to be
recovered from the harvested plant material 1, rather than the
harvested plant material itself, the step for the downstream
processing of that desired compound or component might
again be modeled into the method of the present invention,
such that the scheduled production of the compound or com-
ponent desired to be recovered from the harvested plant mate-
rial 1 could also be achieved. What is potentially required in
order to properly incorporate the downstream processing or
recovery of one or more compounds or components from the
harvested plant material 1 such that they can be delivered in a
scheduled fashion is to know, for the type of downstream
processing method 13 which is to be used to recover the
desired component or compound from the harvested plant
material 1, the amount of time which is required to perform
the downstream processing of that compound or component
upon the harvested plant material 1.

[0099] With this amount of time, being the downstream
processing period 12, the computation of the planting time 8
could be adjusted such that the harvesting of the plant mate-
rial 1 as well as the subsequent downstream processing there-
from of the desired components or compounds, will be com-
pleted at approximately the scheduled delivery time 2.
[0100] Referring then to FIG. 3, which is one modified
embodiment of the method shown previously in FIG. 3, with
the addition of a downstream processing step. As outlined, the
downstream processing of one or more compounds or com-
ponents from the harvested plant material 1 can also be
accomplished in a scheduled delivery fashion by simply
modifying the calculation of the starting planting time 8 for
the crop 3 in accordance with the remainder of the method of
the invention. In comparison to the embodiment of FIG. 1, the
embodiment of FIG. 3 demonstrates the addition of a down-
stream processing step. Specifically, the downstream pro-
cessing method 13 to be used to recover the desired com-
pound from the harvest plant material 1, for which the
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downstream processing period is known, is shown at Step
D-1. The calculation of the planting time for the crop can be
altered upon selection of the downstream processing method,
by subtracting both the growth period and the downstream
processing period from the scheduled delivery time to yield
the planting time.

[0101] A predetermined growth profile 4 must then be
selected for use in the production of the crop 3 in question. As
outlined above, the growth profile 4 might be selected from
one or more growth profiles 4 which have been previously
tested or developed for use in the production of the crop(s) 3
in question. The growth profile 4 would, as outlined previ-
ously, contain at a minimum information pertaining to the
type of starting plant material 5 to be used with respect to the
growth of the crop 3 in question, the particulars or parameters
to be applied to one or more controlled growth conditions 11
during the growth of the crop 3 in an underground growth
chamber 9, and finally the growth profile 4 would also contain
information regarding the forecast growth period 7, or period
of time required from planting to harvest, of the crop 3 in
question if the specified starting crop material 5 is used and
the growing conditions 6 of the crop 3 are controlled as
specified in the growth profile 4.

[0102] The next item which would need to be determined,
shown at Step D-1 in FIG. 3 is the selection or determination
of'the downstream processing method 13 to be used to recover
the compound(s) or plant components, which are desired to
be recovered from the harvested plant material 1. In terms of
downstream processing, it will be understood that any num-
ber of different types of prior art downstream processing or
extraction methods for the removal or downstream process-
ing of certain components or compounds from harvested
plant material 1 could be used in accordance with the method
of the present invention, and beyond the timing aspect of the
downstream processing method 13 it is contemplated that any
type of a downstream processing or extraction method which
could be used to recover a desired or beneficial compound or
component from harvested plant material 1 is contemplated
within the scope of the present invention.

[0103] Once a downstream processing method 13 is deter-
mined, the length of time required to recover the specific
compound or component from the harvested plant material 1
will also be known. This period of time is the downstream
processing period 12. In all likelihood, the use of the down-
stream processing method 13 to recover the particular com-
pound or component in question would need to be previously
modeled or tested similar to the development of the growth
profiles 4, so that the length of time of the downstream pro-
cessing period 12 could be known.

[0104] The key to the scheduled delivery of one or more
plant compounds or components taken from harvested plant
material 1 in accordance with the method of the present
invention is the proper calculation of the starting planting
time 8 for the crop 3 within an environmentally controlled
underground growth chamber 9. As compared to the method
of FIG. 1, the method of FIG. 3 would alter the calculation of
the planting time 8 by subtracting first the growth period 7 and
secondly the downstream processing period 12 from the
scheduled delivery time 2, to yield the proper planting time 8
for the starting plant material 5.

[0105] Upon reaching the calculated planting time 8, the
starting plant material 5 for the crop 3 would be planted in the
growth chamber 9 and grown under the controlled growing
conditions 6 stipulated in the growth profile 4 until the con-
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clusion of the growth period 7. At the conclusion of the
growth period 7, the crop 3 would be harvested to yield
harvested plant material 1 in accordance with the first steps of
the method of the present invention.

[0106] Upon completion of the harvesting of the harvested
plant material 1, the compound(s) or one or more plant com-
ponents, which are desired to be recovered from the harvested
plant material 1, would be recovered in the downstream pro-
cessing step of the process, shown at Step R in FIG. 3. Upon
the completion of the downstream processing, the desired
compound from the harvested plant material 1 would be
completed, at the completion of the downstream processing
period 12, approximately coincidental with the scheduled
delivery time 2.

[0107] Theembodiment of the method of the present inven-
tion shown in FIG. 3, which includes an extraction or down-
stream processing step by which at least one plant compound
can be recovered from harvested plant material 1 in accor-
dance with the method of the present invention is presented to
demonstrate the downstream processing of a single plant
compound from harvested plant material 1 produced in accor-
dance with the method of the present invention. Consider the
following example which will demonstrate the potential util-
ity of the method of the present invention as demonstrated in
FIG. 3.

[0108] In this example, oil is to be recovered from tobacco
seed for use in pharmaceutical applications (this oil might be
used as some type of a pharmaceutical intermediate, or might
be desired as a compound from which a monoclonal antibody
or glycoprotein produced in the growth of the particular
tobacco crop might be recovered. The crop model which is
encompassed by the selected growth profile 4 will result in the
production of tobacco plants from some type of a selected
starting plant material 5 which might be seed or otherwise, in
a fixed period of time 2. For the sake of providing an example
herein, we will say that the growth cycle required for the
tobacco plants in accordance with the controlled growing
conditions 6 stipulated in the growth profile 4 is 53 days.
[0109] To extend this example beyond that which was
already demonstrated with respect to the embodiment of the
method of FIG. 1, the next item which needs to be modeled or
forecast is the downstream processing step. In this case, the
steps that are required to recover the oil from the harvested
plant material 1 are to dry the plant material to a certain level,
recover the seeds from the plant material 1, and then press the
seeds to remove the oil therefrom (this is simply a sample of
an extraction or recovery process—there might be other steps
or completely different downstream processing requirements
than this, but this example is again used to simply demon-
strate the use of the method of the present invention). If this is
the downstream processing method 13 to be used, namely to
dry the plant material, separate seeds from remaining mate-
rial, and then to press the seeds to remove the oil which is the
desired compound to be obtained from the harvested tobacco
plant material, what is then required to be known is the
approximate downstream processing period 12, or the length
of time required from the harvesting of the tobacco plant
material to the completion of the extraction process for the
desired oil being the compound desired to be recovered. For
the sake of illustration, we will say that the time required to
complete the drying, separation and extraction of oil from the
tobacco plant material is 9 days.

[0110] With respect to this particular example it is sug-
gested that the extraction process would take place at the
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underground growth complex 9 rather than requiring any
significant amount of transport of the harvested plant material
1 or the completed compound to or from a remote down-
stream processing site. As such, adding together the growth
period 7 (53 days), and the downstream processing period 12
(9 days), the starting planting time 8 for the crop of tobacco
would be 62 days. By planting the tobacco plant material 62
days in advance of the scheduled delivery time 2, the delivery
schedule required can be met, including the downstream pro-
cessing of the oil from the seed at the end of the harvesting of
the actual rope material in question.

[0111] This example is intended to demonstrate the utility
of the method of the present invention, including a down-
stream processing step, wherein it is desired to recover a
single compound from a particular type of harvested plant
material 1 produced in an environmentally controlled under-
ground growth chamber 9 in accordance with the method of
the present invention. It will be understood that many differ-
ent types of recovery or downstream processing methods will
be obvious or available to a person skilled in the art which
would allow for the processing or handling of harvested plant
material to either produce compounds or extracts therefrom,
or alternatively other downstream processing may be used
which finishes the harvested plant material as a whole into a
desired product or compound. It will be understood that all
such downstream processing methods are contemplated
within the scope of the present invention insofar as their times
for completion can be known and the remainder of the method
of the present invention may thus be practiced.

[0112] Movingonto FIG. 4 there is shown another embodi-
ment of a method in accordance with the present invention.
FIG. 4 is intended to demonstrate the modifications which can
be made to the calculations in the method of the present
invention to still accomplish scheduled on-time delivery of
the required plant compound(s) where firstly the downstream
processing site for the plant compound(s) is a remote site
from that of the underground growth chamber 9, and secondly
where more than one plant compound is to be recovered from
the same batch of harvested plant material 1.

[0113] Looking at FIG. 4, the first number of steps in the
process are very similar to those shown in FIG. 3. For
example, it needs to be identified which number of com-
pounds are to be obtained, and then the crop 3 from which
those compounds can be obtained needs to be selected. To
extend the tobacco exampled used with FIG. 3 above, for the
sake of demonstrating the method of FIG. 4 we will say that
in addition to the oil to be recovered from the tobacco seeds,
there is an additional compound to be recovered from the
spent tobacco seeds once they are pressed to remove the oil,
which might be removed for example by some type of a
solvent extraction method. Finally, there may be a third com-
pound which is desired and which can be obtained by removal
from the spent harvested plant material once it is separated
from the tobacco seed.

[0114] As such then, for the sake of demonstration of the
method of FIG. 4, the three compounds which are intended to
be recovered are firstly oil from the plant seeds, secondly
another compound to be recovered by solvent extraction from
the spent tobacco seeds once they have been pressed, and
thirdly another compound which is to be removed in some
other fashion from the plant material which has been sepa-
rated from the seeds in advance of their pressing. With respect
to each of these three compounds to be recovered from the
harvested tobacco plant material, the nature of the down-
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stream processing methods 13 to be used and the downstream
processing period 12 or length of time needed to recover each
particular compound from the particular plant material or
component in question would be known.

[0115] Where multiple compounds are to be recovered
from the harvested plant material 1, the downstream process-
ing period 12 with respect to one of those compounds needs to
be chosen as the governing downstream processing period 12
for use in the calculation of the planting time 8 of the crop. For
example, if it takes 9 days to produce the oil from the har-
vested tobacco plant material, plus maybe an additional 4
days to perform solvent extraction of the second compound
on the spent tobacco seeds after the oil downstream process-
ing is completed, that would potentially leave a total down-
stream processing period 12 of 13 days to be used in the
calculation of the planting time if the solvent extracted com-
ponent were to be delivered to the customer at the same time
as the oil from the seeds, or if the solvent extracted component
were otherwise the primary component or compound of inter-
est. Extending this further, if there was another compound or
component to be obtained from the harvested plant material
which had been separated from the tobacco seeds and, for
example, if that compound only took 7 days in total to
recover, there are effectively 3 different downstream process-
ing periods which could be used to determine the appropriate
planting time 8 for the crop 3. Specifically, the first com-
pound, namely the oil, can be recovered in 9 days; the second
compound to be recovered from the spent seeds from the oil
pressing process can be recovered in 4 additional days, or 13
days in total; and the other compound to be obtained from the
harvested plant material separated from the seeds in is
advance of production of the oil can be produced in 7 days.

[0116] Ifall three compounds were required, then the long-
est downstream processing period, namely 13 days, would
need to be used in the calculation of planting time 8 to ensure
that all three compounds could be completed in time for the
scheduled delivery time 2. However, if one of the other com-
pounds, namely the oil or other product to be recovered from
the harvested plant material, was the item of primary interest,
those could be recovered in either 9 or 7 days respectively, and
one of those downstream processing periods 12 could be
chosen as the governing time for calculation of the planting
time 8 if those components were the compounds of primary
interest from the plant material in question.

[0117] Where multiple compounds are to be recovered
from a particular lot of harvested plant material, the longest
compound downstream processing period could be chosen
for use in computation of the planting time 8 for the crop 3, if
it were desired to have all multiple compounds completed at
the scheduled delivery time 2, or alternatively if one particu-
lar compound was most important for production it could be
produced more quickly than some of the other compounds,
then the compound downstream processing period 12 for that
particular component could be chosen as the governing time
for use in computation of the planting time 2 for the crop 3,
with the completion of the remaining compounds to take
place and be completed in some point in time following the
scheduled delivery time 2. This second approach might be
used where the first compound to be produced in the quickest
fashion was the one desired by the customer and where the
additional compounds to be produced could be produced on a
longer timeframe and inventoried for a short period by the
producer for subsequent delivery to the same or another cus-
tomer.
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[0118] As compared to the embodiment of FIG. 3, the
embodiment of FIG. 4 shows the selection of a governing
downstream processing method and time period is shown at
Step D-2.

[0119] The method of FIG. 4, then, is intended to firstly
demonstrate the potential for downstream processing of mul-
tiple plant compounds from a single lot of harvested plant
material 1, and FIG. 4 in its method demonstrates the selec-
tion of the downstream processing period 12 to be used for
computation of the planting time 8 for the crop 3 in the
environmentally controlled underground growth chamber 9
based either upon the longest downstream processing period
for an compound if all of the compounds are required to be
completed at the scheduled delivery time 2, or alternatively
based upon a selected one of the downstream processing
periods 12 for the multiple compounds to be recovered if an
compound other than the one with the longest downstream
processing time is first or most importantly required by the
customer to be delivered by the scheduled delivery time 2.
[0120] One other factor which can be calculated into the
downstream processing periods is transport or storage time
which might be required for the harvested plant material 1 to
be held, or moved from the growth chamber 9 to a remote
extraction or downstream processing site, if the extraction or
downstream processing of the plant compounds from the
harvested plant material 1 is taking place at a site remote from
the growth chamber 9 and its associated complex or if for
some other reason the harvested plant material is to be stored
for some time following its completion and in advance of
downstream processing.

[0121] For example, if the harvested plant material 1 were
required to be transported for 18 hours to another plant in
advance of the extraction of the components or compounds
desired therefrom, that 18 hours could be factored into the
downstream processing period 12 for those one or more com-
pounds and, again, still properly computed then into the
scheduled delivery time 2 by virtue of the fact that the addi-
tional time would be subtracted from the scheduled delivery
time 2 in terms of determining the appropriate planting time
8 for the crop 3 in the environmentally controlled under-
ground growth chamber 9 for growth in accordance with a
selected predetermined growth profile 4 to result in the timely
and scheduled production of the plant compound(s) in ques-
tion. It will be understood that any such type of added steps
such as transport or the like which might be required to be
conducted during the processing or downstream processing
of compounds from the plant material in question can be
allowed for in the scheduling of the production of the com-
pound(s) in question from the harvested plant material 1 to be
grown in the growth chamber 9, simply by adding that amount
of'time forecast to be required for such step to the downstream
processing period 12, and/or conversely by subtracting that
additional transport or processing time from the scheduled
delivery time 2 when the planting time 8 for the crop 3 in the
growth chamber 9 is being determined.

CONCLUSION

[0122] The foregoing is considered as illustrative only of
the principles of the invention. Further, since numerous
changes and modifications will readily occur to those skilled
in the art, it is not desired to limit the invention to the exact
construction and operation shown and described, and accord-
ingly, all such suitable changes or modifications in structure
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or operation which may be resorted to are intended to fall
within the scope of the claimed invention.

What is claimed is:

1. A method for the scheduled production of harvested
plant material in a genetically-isolated underground growth
chamber, said method comprising:

a. Selecting a crop to be produced for harvesting as said

harvested plant material;

b. Selecting a scheduled delivery time for said harvested
plant material;

c. Selecting a predetermined growth profile for growth of
the selected crop in a genetically-isolated underground
growth chamber, said predetermined growth profile
comprising:

i. The type of starting plant material to be planted to
grow the crop;

ii. at least one controlled growing condition under which
the crop is to be grown; and

iii. the period of time required from the time of planting
the starting crop material to the point of the crop being
ready for harvest, this period of time being the growth
period;

d. Calculating the planting time in accordance with the
predetermined growth profile, by subtracting the growth
period from the scheduled delivery time;

e. Planting the starting crop material specified in the pre-
determined growth profile in a genetically-isolated
underground growth chamber at the calculated planting
time, and growing the crop in accordance with said at
least one controlled growing condition specified in the
predetermined growth profile;

f. At the conclusion of the growth period, harvesting the
crop to obtain the desired harvested plant material,

wherein by control of the growing conditions of the crop in
the underground growth chamber in accordance with the
selected predetermined growth profile, the conclusion of
the growth period will approximately coincide with the
scheduled delivery time;

and wherein by virtue of the genetically-isolated nature of
the growth chamber, the crop and resulting harvested
plant material are substantially protected from exposure
to any genetic material from outside of the growth cham-
ber during the growth or harvest of the crop;

and wherein by virtue of the genetically-isolated nature of
the growth chamber, the environment outside of the
growth chamber is substantially protected from expo-
sure or spreading of any plant genetic material or
byproducts from inside of the growth chamber during
the growth or harvest of the crop.

2. The method of claim 1 wherein the number of said at

least one controlled growing conditions is one.

3. The method of claim 1 wherein the number of said at
least one controlled growing conditions is more than one.

4. The method of claim 1 wherein the starting crop material
is selected from the group: plant seeds, plant cuttings, plant
propagating material.

5. The method of claim 1 wherein the crop is selected from
the group: natural plants, genetically modified plants, con-
ventionally bred plants, or transient plants.

6. The method of claim 1 wherein the controlled growing
conditions are selected from the group comprising:

a. Species of crop to be planted;

b. Physical source of the selected starting crop material;
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c. Growth medium in which the starting crop material will
be planted;

d. Lighting parameters for use within the growth chamber
to provide the desired lighting profile for the crop being
grown at the desired times;

e. Temperature parameters for use within the growth cham-
ber to provide the desired temperature profile for the
crop being grown at the desired times;

f. Humidity parameters for use within the growth chamber
to provide the desired humidity profile for the crop being
grown at the desired times;

g. [rrigation parameters for use within the growth chamber
to provide the desired irrigation profile for the crop being
grown at the desired times;

h. Air quality parameters for use within the growth cham-
ber to provide the desired air contents for the crop being
grown at the desired times;

i. Fertilizer parameters for use within the growth chamber
to provide desired amounts and types of fertilizer to the
crop being grown at the desired times;

j- One or more hydroponic growing parameters, where
hydroponic plant growth techniques to be employed; or

k. Specific types of equipment to be used within the growth
chamber at desired times during the growth of the crop.

7. The method of claim 1 wherein said at least one con-
trolled growing condition remains static throughout the
growth period.

8. The method of claim 1 wherein the predetermined
growth profile includes predetermined adjustments for at
least one controlled growing condition during the growth
period.

9. The method of claim 1 wherein the predetermined
growth profile includes parameters for the conditional adjust-
ment of at least one controlled growing condition during the
growth period.

10. The method of claim 1 wherein the predetermined
growth profile also includes the projected yield of harvested
plant material from a selected amount of starting plant mate-
rial.

11. The method of claim 10 wherein the amount of starting
plant material planted is determined in order to yield the
desired amount of harvested plant material.

12. The method of claim 1 wherein the predetermined
growth profile is determined by growing and harvesting at
least one test batch of the crop in an underground growth
chamber under at least one controlled growing condition, to
measure and determine the controlled growing conditions to
be replicated upon use of the predetermined growth profile.

13. The method of claim 1 wherein the genetically-isolated
underground growth chamber is a drift in an underground
mine.

14. The method of claim 1 further comprising a down-
stream processing step comprising recovering at least one
desired compound from the harvested plant material, said
downstream processing step comprising:

a. In advance of calculation of the planting time, selecting

a downstream processing method to be used to recover
said at least one compound from the harvested plant
material, wherein the amount of time required to con-
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duct said downstream processing method on the har-
vested plant material, being the downstream processing
period, is known;

. Modifying the calculation of the planting time by sub-
tracting both the growth period and the downstream
processing period from the scheduled delivery time;

c. At the conclusion of harvesting the crop yielding the
desired harvested crop material, performing the selected
downstream processing method upon the harvested
plant material to yield said at least one compound;

wherein by performance of the downstream processing
method as selected and determined in advance, the con-
clusion of the downstream processing period will
approximately coincide with the scheduled delivery
time.

15. The method of claim 14 wherein the number of desired
compounds to be recovered from the harvested plant material
is one.

16. The method of claim 14 wherein the number of desired
compounds to be recovered from the harvested plant material
is more than one.

17. The method of claim 16 wherein the downstream pro-
cessing period which is used to calculate the planting time is
the time required to produce a selected one of the desired
compounds.

15
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18. The method of claim 16 wherein the downstream pro-
cessing period which is used to calculate the planting time is
the downstream processing period required for a selected one
of'said desired compounds.

19. The method of claim 14 wherein said downstream
processing step is conducted within the growth chamber.

20. The method of claim 14 wherein said downstream
processing step is conducted remotely from the growth cham-
ber at a downstream processing site, and wherein the calcu-
lation of the downstream processing period includes any nec-
essary transportation times and conditions required for the
movement of harvested plant material or completed com-
pound to or from the downstream processing site from the
growth chamber.

21. The method of claim 14 wherein said genetically-iso-
lated underground growth chamber is a drift in an under-
ground mine.

22. The method of claim 14 further comprising a transport
or storage period following harvesting of the harvested plant
material, and in advance of the downstream processing step,
wherein the length of said transport or storage period is also
calculated into the determination of the planting time for the
crop, so that the end of the downstream processing period,
taking place following such transport or storage period,
approximately coincides with the scheduled delivery time.

sk sk sk sk sk



