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(57) Abstract: The embodiments herein provides method for synthesizing water soluble forskolin 10% w/w. 250 litres of distilled
water, 5 kg of pre-treated forskolin (98% w/w) and 20 kg of synthetic water soluble polymer are added into the reactor to obtain a
mixture. 15 kg of modified starch dissolved in 100 litres of water is added to the mixture. The reaction is allowed to take place for 8
hours in the reactor at a temperature of 50-80°C. After 8 hours the reaction is stopped and the reaction mixture comprising water sol -
uble forskolin is cooled to 30-50°C. The mixture is spray dried at 180°C. The mixture after spray drying is milled and sieved. The
mixture comprising water soluble forskolin 10% w/w is packaged. The bioavailability of the forskolin 10% w/w is increased and the
recommended dosage is 500 mg/day for an individual.
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A WATER SOLUBLE 10% W/W FORSKOLIN COMPOSITION AND A
METHOD OF SYNTHESIZING THE SAME

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the priority of Indian Provisional Patent
Application No. 1296/KOL/2015 filed on December 16, 2015, with the tile, “A water
soluble 10% w/w forskolin composition and a method of synthesizing the same”, and the
content of which is incorporated entirely as reference herein.

BACKGROUND
Technical Field

[0002] The embodiments herein are generally related to the field of
pharmaceutical agents. The embodiments herein are particularly related to the process for
solubilizing pharmaceutically active ingredients in water or aqueous solutions. The
embodiments herein are more particularly related to a method for synthesizing solution of
diterpenes with high concentration.

Description of the Related Art

[0003] It is known that many pharmaceutically active substances are having poor
water solubility. The poor water solubility of pharmaceutically active substances results
in difficulties such as formulation and administration of homogeneous aqueous solution.
The poor solubility of pharmaceutically active substance is observed in topical
ophthalmic, rhinologic, otologic, gynecologic, dermatologic drugs or pharmaceutical
agents. Further the problem arises when these water insoluble drugs or pharmaceutical
agents are usedfor oral mucous membranes.

[0004] Certain active pharmaceutical ingredients are inherently insoluble or very
sparingly soluble in water or aqueous solutions. Achieving therapeutically active
concentrations of such water insoluble active pharmaceutical ingredients in stable form
has always been actively perused. The methods/techniques of molecular structural
manipulation are generally adopted.The molecular structural features that promote
aqueous solubility result in an attenuation or modification of the intended desired
pharmacological properties.

[0005] The pharmaceutical active ingredients sparingly soluble in water are

extremely advantageous and effective,when thepharmaceutical active ingredients are
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topically administered in the form of eye-drops or the effectiveness or ease of application
is increased when the concentration of the existing preparations are increased. Following
are the examples of common drugs having poor solubility in water or very low solubility
in water. The drugs are antiglaucoma agents (forskolin, dapiprazol), anti-cataract agents
(tolrestat), non-steroidal anti-inflammatory drugs (piroxicam), steroidal anti-
inflammatory drugs (formocortal), glucoside vasoprotective agent (rutin), fluoro-
quinolone anti-bacterial drugs (rufloxacin), antibiotics (amphotericin B).

[0006] Over the years, various methods have been developed for increasing the
solubility, the ease of formulation and bio-availability of water insoluble or sparingly
soluble drugs (pharmaceutical agents/drugs). All the said methods are classified into
Chemical Modifications and/or Physicochemical Solubilization Techniques.

[0007] The chemical modifications method includes a process ofintroduction of a
ionic or ionizable groups and a process of introduction of a group that lowers the melting
point.

[0008] The physicochemical solubilization technique includes a method of
Micellar solubilization by means of surface-active agents and a method of formation of
solid solutions and suspension by means of polymers.

[0009] The transformation of the active ingredients into an ionic or ionizable
derivative is a very common solubilization method. The basis of this method lies in the
relationship between solubility and pH for weak acids and bases. Said bases are valid
only to the point where the total solubility approaches the solubility of the ionic species
such as salts.

[0010] The method of lowering the melting point depends on the concept that the
molecules have to leave the crystal latticefor solubility. Any modification of the molecule
that lowers the melting point and thus reduces the energy of the crystal lattice tends to
increase the solubility thereof in any solvent.

[0011] The method of micellar solubilization by means of surface-active agents,
has the following limiting factors: (a) the limited solubilizing ability of the micelles, (b)
the possible short term and long term toxicity of surfactant and (c) the simultaneous
solubilization of other components of the formulation such as preservatives, flavouring

agents and dyes with resulting alteration of the stability and activity.
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[0012] In order to form solid solutions and suspensions by means of polymers, a
composition is to be stored at 4°C for a limited time and the composition must be re-
suspended by shaking it every time before use. Such a solution or composition cannot be
proposed for development at the industrial and commercial level.

[0013] Aqueous solubility of drugs is a desirable feature for several purposes.
Aqueous formulations are sterilized by standard techniques such as filtration, to render
such preparations suitable for systematic administration. Also aqueous preparations are
preferable in dermatological, gynecological, ontological, rhinological and on mucous
membrane applications. Aqueous preparations are especially useful in aqueous
ophthalmic preparations of drugs.

[0014] Forskolin is a labdanediterpene that is produced by the Indian Coleus
plant (Plectranthus barbatus or Coleus forskohlii). Forskolin is commonly used to raise
levels of cyclic AMP (cAMP) in the study and research of cell physiology. Forskolin
activates the enzyme adenylyl cyclase and increases intracellular levels of cAMP. cAMP
is an important secondary messenger necessary for the proper biological response of cells
to hormones and other extracellular signals. It is required for cell communication in the
hypothalamus/pituitary gland axis and for the feedback control of hormones. cAMP acts
by activating cAMP. Sensitive pathways such as protein kinase A and Epac.

[0015] Forskolin directly, rapidly and reversibly activates adenylate cyclase. The
activation of adenylate cyclase results in increasing the intracellular cAMP level. cAMP
increases utilization of body fat, increases basal metabolic rate and regulates the body’s
thermogenic response to food. Thus forskolin leads to fat loss without muscle mass loss.

[0016] Forskolin has several desirable pharmacological properties. Forskolin
displays positive intropic, anti-hypertensive and broncho-spasmolytic activity. It lowers
intraocular pressure.

[0017] Forskolin is poorly soluble in water. Existing technologies provide the
forskolin with 6% water solubility. This results in poor absorption of forskolinin gut.
After forskolin is soluble in water, it is easily carried from intestine to blood stream.

[0018] Hence, there is a need for a composition with higher percentage of
forskolin soluble in water. Also there is a need for a method for synthesizing water

soluble forskolin.
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OBJECTIVES OF THE EMBODIMENTS

[0019] The primary objective of the embodiments herein is to provide a
composition comprising water soluble forskolin 10% w/w.

[0020] Another objective of the embodiments herein is to provide a method for
the synthesizing water soluble forskolin 10% w/w.

[0021] Yet another objective of the embodiments herein is to provide formulas
for producing water soluble forskolin10 % w/w and compositions for the functional and
nutritional support for obese individuals.

[0022] Yet another objective of the embodiments herein is to provide a
composition comprising water soluble forskolin 10% w/w with higher bioavailability
compared to existing products.

[0023] Yet another objective of the embodiments herein is to provide a
composition comprising water soluble forskolin 10% w/w with no solvents.

[0024] Yet another objective of the embodiments herein is to provide a simple
method for the synthesizing water soluble forskolin 10% w/w.

[0025] Yet another objective of the embodiments herein is to provide a
composition comprising water soluble forskolin 10% w/w which is used in health drinks,
sports drinks, dairy products, capsules and tablets.

[0026] These and other objects and advantages of the embodiments herein will
become readily apparent from the following detailed description taken in conjunction
with the accompanying drawings.

SUMMARY

[0027] The various embodiments herein provide a composition comprising water
soluble forskolin 10% w/w. The embodiments herein also provide a method for the
synthesizing water soluble forskolin.

[0028] According to one embodiment herein, the method of synthesizing a
composition comprising water soluble forskolin, comprises the following steps. The
forskolin 98% w/w is pretreated for obtaining a solvent free forskolin 98% w/w. A
predetermined amount of distilled water is added in a first reactor. The predetermined
amount of water added to the first reactor is 250 litres. A predetermined amount of
synthetic water soluble polymer is added in the first reactor comprising distilled water.

The predetermined amount of synthetic water soluble polymer added to the first reactor is
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20 Kg. A predetermined amount of pre-treated forskolin 98% w/w is added to the first
reactor comprising distilled water and synthetic water soluble polymer. The
predetermined amount of pre-treated forskolin 98% w/w added to the first reactor is 5
Kg.

[0029] A predetermined amount of modified starch is dissolved in a second
reactor comprising 100 litres of distilled water. The predetermined amount of modified
starch added to the second reactor comprising 100 litres of distilled water is 15 Kg. A
modified starch solution is obtained.

[0030] The modified starch solution is added to the first reactor comprising
distilled water, synthetic water soluble polymer and pre-treated forskolin 98% w/w to
obtain a mixture. The mixture is heated in the first reactor for a predetermined amount of
time at a predetermined temperature range. The predetermined amount of time is 8 hours.
The predetermined temperature is in a range of 50-80°C.The heating reaction is stopped
after 8 hours. The reaction mixture is cooled to 30-50°C. A compound comprising a
water soluble forskolin is obtained. The compound comprising water soluble forskolin is
spray dried at 180°C. The compound comprising water soluble forskolin is collected after
the spray drying process. The dried compound comprising water soluble forskolin is
milled. The milled compound comprising water soluble forskolin is sieved through 80
mesh. The milled and sieved compound comprising water soluble forskolin is refined.
The milled and sieved compound comprising water soluble forskolin is packaged. The
water soluble forskolin is administered to the individuals at a predetermined dosage.

[0031] According to one embodiment herein, the method of pre-treating forskolin
98% w/w comprises the following steps. The forskolin 98% w/w is dissolved in an
organic solvent. A mixture comprising forskolin 98% w/w and organic solvent is
obtained. Water is added to the mixture. A precipitate comprising forskolin 98% w/w is
obtained. The precipitate comprising forskolin 98% w/w is dried. The pre-treatment of
forskolin 98% w/w makes the forskolin 98% w/w solvent free.

[0032] According to one embodiment herein, the synthetic water soluble polymer
is selected from a group consisting of polyvinyl pyrrolidone, poly ethylene glycol,
polyvinyl alcohol and polyacrylic acid.

[0033] According to one embodiment herein, the organic solvent is selected from

a group consisting of a compound having 2 carbon atoms, a compound having 3 carbon
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atoms, a compound having 4 carbon atoms, a compound having 5 carbon atoms, a
compound having 6 carbon atoms and a compound having 8 carbon atoms.

[0034] According to one embodiment herein, the modified starch is selected from
a group consisting of malto-dextrin, starch sodium octenyl succinate, starch and
cyclodextrin.

[0035] According to one embodiment herein, the forskolin is administered in a
recommended dosage. The recommended dosage of forskolin 10% w/w is 500 mg/day
for an individual.

[0036] According to one embodiment herein, the forskolin is administered for
weight management and glaucoma. The water soluble forskolin has a higher
bioavailability. The bioavailability of the water soluble forskolin is more than the
bioavailability of the existing forskolin compositions.

[0037] According to one embodiment herein, the concentration of water soluble
forskolin in the mixture is 10% w/w. The forskolin has a water solubility of 10% w/w.

[0038] According to one embodiment herein, the composition of water soluble
forskolin, comprises forskolin with a water solubility of 10% w/w. The water soluble
forskolin composition is administered to the individuals at predetermined dosage. The
predetermined dosage of forskolin 10% w/w is 500 mg/day for an individual. The
concentration of water soluble forskolin in the composition is 10% w/w. The
forskolinhas a water solubility of 10% w/w.

[0039] According to one embodiment herein, additives are present in the
forskolin composition. The additives are selected from a group consisting of polyvinyl
pyrrolidone, poly ethylene glycol, polyvinyl alcohol and polyacryclic acid, malto-dextrin,
starch sodium octenyl succinate, starch and cyclodextrin.

[0040] According to one embodiment herein, the additives are added to the
forskolin composition for promoting physiochemical solubilization. The additives are
configured to promote the physiochemical solubilization by presence of surface active
agents, formation of solid solutions and formation of suspension by polymers present in
additives.

[0041] According to one embodiment herein, the forskolin is administered for

weight management and glaucoma. The water soluble forskolin has a higher
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bioavailability. The bioavailability of the water soluble forskolin is more than the
bioavailability of the existing forskolin compositions.

[0042] According to one embodiment herein, forskolin is a water insoluble
pharmaceutical agent which is commonly used in weight management and glaucoma. As
forskolin is poorly soluble in water, it is poorly absorbed by the body. The embodiments
herein discloses water soluble and solvent free forskolin 10% w/w. The water soluble
forskolin is used in synthesis of pharma and dietary supplements. The forskolin is water
insoluble and has low or poor absorption in the gut. The water soluble forskolin is easily
carried from intestine to blood stream. The water soluble forskolin is administered in
form of health drinks, sports drinks, dairy products, capsules and tablets.

[0043] According to one embodiment herein, following are the materials used for
the synthesis of the forskolin 10% w/w water soluble. Distilled water (Rankem),
polyvinyl pyrolidone (Thomas baker), polyvinyl alcohol (Thomas baker), poly ethylene
glycol (Thomas baker), polyacrylic acid (Thomas baker), malto dextrin (Thomas baker),
starch sodium octenyl succinate (Thomas baker), starch (Thomas baker) and
Cyclodextrin (Thomas baker).

[0044] According to one embodiment herein, forskolin 98% w/w is used as a
precursor for synthesizing water soluble forskolin 10% w/w. The forskolin 98% w/w is
pre-treated before synthesis of the water soluble forskolin 10% w/w. The forskolin 98%
w/w is dissolved in organic solvent and precipitated with water. The precipitate is dried
under vacuum. This pre-treatment of forskolin 98% w/w makes the forskolin 98% w/w
solvent free.

[0045] According to one embodiment herein, the synthesis of the water soluble
forskolin 10% w/w comprises the following steps. 250 litres of distilled water is added
into the reactor. 20 kg of synthetic water soluble polymer is added in the reactor. 5 kg of
forskolin is added into the reactor at a concentration of 98% w/w. 15 kg of modified
starch is dissolved separately in a reactor comprising 100 litres of water. The modified
starch solution is obtained.The modified starch solution is added to the reactor
comprising distilled water, water soluble synthetic polymer and forskolin solution. The
reaction is allowed to take place for 8§ hours in the reactor at a temperature of 50-80°C.
After 8 hours the reaction is stopped and the reaction mixture is cooled to 30-50°C. The

mixture comprises of water soluble forskolin. The mixture is spray dried at 180°C. The
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mixture is collected after spray drying. The dried mixture is milled and sieved through 80
mesh. After sieving and refining the mixture comprising water soluble forskolin 10 %
w/w is packaged.

[0046] According to one embodiment herein, the synthetic water soluble
polymers are selected from a group comprising of polyvinyl pyrrolidone, poly ethylene
glycol, polyvinyl alcohol and polyacrylic acid.

[0047] According to one embodiment herein, the modified starch is selected from
a group comprising of malto-dextrin, starch sodium octenyl succinate, starch and
cyclodextrin.

[0048] According to one embodiment herein, the in-vitro data illustrates that the
bioavailability of the forskolin 10% w/w has been increased when compared to the
existing forskolin compositions.

[0049] According to one embodiment herein, the recommended dosage of the
forskolin 10% w/w is 500 mg/day for an individual.

[0050] According to one embodiment herein, the forskolin composition has a
solubility of 10%. The bioavailability is a function of absorption of active molecules in
the human body. By physiochemical nature forskolin has a very low or very poor
solubility in water and hence no bioavailability. The forskolin with 10% water solubility
has an increased absorption of forskolin in the gut of an individual. The increased
absorption from the gut results in increased concentration of forskolin in the blood. The
enhanced availability of forskolin in the blood denotes enhanced bioavailability.

[0051] These and other aspects of the embodiments herein will be better
appreciated and understood when considered in conjunction with the following
description and the accompanying drawings. It should be understood, however, that the
following descriptions, while indicating preferred embodiments and numerous specific
details thereof, are given by way of illustration and not of limitation. Many changes and
modifications may be made within the scope of the embodiments herein without
departing from the spirit thereof, and the embodiments herein include all such

modifications.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0052] The other objects, features and advantages will occur to those skilled in
the art from the following description of the preferred embodiment and the
accompanying drawings in which:

[0053] FIG.1 illustrates a flow chart explaining a method for pre-treating
forskolin 98% w/w for the synthesis of water soluble forskolin 10 % w/w, according to
one embodiment herein.

[0054] FIG.2A-2B together illustrates a flow chartexplaining a method for
synthesizingwater soluble 10% w/w forskolin, according to one embodiment herein.

[0055] Although the specific features of the embodiments herein are shown in
some drawings and not in others. This is done for convenience only as each feature may
be combined with any or all of the other features in accordance with the embodiments
herein.

DETAILED DESCRIPTION OF THE EMBODIMENTS HEREIN

[0056] In the following detailed description, reference is made to the
accompanying drawings that form a part hereof, and in which the specific embodiments
that may be practiced is shown by way of illustration. These embodiments are described
in sufficient detail to enable those skilled in the art to practice the embodiments and it is
to be understood that the logical, mechanical and other changes may be made without
departing from the scope of the embodiments. The following detailed description is
therefore not to be taken in a limiting sense.

[0057] The various embodiments herein provide a composition comprisingwater
soluble forskolin 10% w/w. The embodiments herein also provide a method for the
synthesizing water soluble forskolin.

[0058] According to one embodiment herein, the method of synthesizing a
composition comprising water soluble forskolin, comprises the following steps. The
forskolin 98% w/w is pretreated for obtaining a solvent free forskolin 98% w/w. A
predetermined amount of distilled water is added in a first reactor. The predetermined
amount of water added to the first reactor is 250 litres. A predetermined amount of
synthetic water soluble polymer is added in the first reactor comprising distilled water.
The predetermined amount of synthetic water soluble polymer added to the first reactor is

20 Kg. A predetermined amount of pre-treated forskolin 98% w/w is added to the first
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reactor comprising distilled water and synthetic water soluble polymer. The
predetermined amount of pre-treated forskolin 98% w/w added to the first reactor is 5
Kg.

[0059] A predetermined amount of modified starch is dissolved in a second
reactor comprising 100 litres of distilled water. The predetermined amount of modified
starch added to the second reactor comprising 100 litres of distilled water is 15 Kg. A
modified starch solution is obtained.

[0060] The modified starch solution is added to the first reactor comprising
distilled water, synthetic water soluble polymer and pre-treated forskolin 98% w/w to
obtain a mixture. The mixture is heated in the first reactor for a predetermined amount of
time at a predetermined temperature range. The predetermined amount of time is 8 hours.
The predetermined temperature is in a range of 50-80°C. The heating reaction is stopped
after 8 hours. The reaction mixture is cooled to 30-50°C. A compound comprising a
water soluble forskolin is obtained. The compound comprising water soluble forskolin is
spray dried at 180°C. The compound comprising water soluble forskolin is collected after
the spray drying process. The dried compound comprising water soluble forskolin is
milled. The milled compound comprising water soluble forskolin is sieved through 80
mesh. The milled and sieved compound comprising water soluble forskolin is refined.
The milled and sieved compound comprising water soluble forskolin is packaged. The
water soluble forskolin is administered to the individuals at a predetermined dosage.

[0061] According to one embodiment herein, the method of pre-treating forskolin
98% w/w comprises the following steps. The forskolin 98% w/w is dissolved in an
organic solvent. A mixture comprising forskolin 98% w/w and organic solvent is
obtained. Water is added to the mixture. A precipitate comprising forskolin 98% w/w is
obtained. The precipitate comprising forskolin 98% w/w is dried. The pre-treatment of
forskolin 98% w/w makes the forskolin 98% w/w solvent free.

[0062] According to one embodiment herein, the synthetic water soluble polymer
is selected from a group consisting of polyvinyl pyrrolidone, poly ethylene glycol,
polyvinyl alcohol and polyacrylic acid.

[0063] According to one embodiment herein, the organic solvent is selected from

a group consisting of a compound having 2 carbon atoms, a compound having 3 carbon



WO 2017/103840 PCT/IB2016/057654

10

15

20

25

30

11

atoms, a compound having 4 carbon atoms, a compound having 5 carbon atoms, a
compound having 6 carbon atoms and a compound having 8 carbon atoms.

[0064] According to one embodiment herein, the modified starch is selected from
a group consisting of malto-dextrin, starch sodium octenyl succinate, starch and
cyclodextrin.

[0065] According to one embodiment herein, the forskolin is administered in a
recommended dosage. The recommended dosage of forskolin 10% w/w is 500 mg/day
for an individual.

[0066] According to one embodiment herein, the forskolin composition
comprises additives. The additives are selected from a group consisting of polyvinyl
pyrrolidone, poly ethylene glycol, polyvinyl alcohol, polyacrylic acid, malto-dextrin,
starch sodium octenyl succinate, starch and cyclodextrin.

[0067] According to one embodiment herein, the the additives are added to the
forskolin composition for promoting physiochemical solubilization. The additives are
configured to promote the physiochemical solubilization by presence of surface active
agents, formation of solid solutions and formation of suspension by polymers present in
additives.

[0068] According to one embodiment herein, the forskolin is administered for
weight management and glaucoma. The water soluble forskolin has a higher
bioavailability. The bioavailability of the water soluble forskolin is more than the
bioavailability of the existing forskolin compositions.

[0069] According to one embodiment herein, the concentration of water soluble
forskolin in the mixture is 10% w/w. The forskolin has a water solubility of 10% w/w.

[0070] According to one embodiment herein, the composition of water soluble
forskolin, comprises forskolin with a water solubility of 10% w/w. The water soluble
forskolin composition is administered to the individuals at predetermined dosage. The
predetermined dosage of forskolin 10% w/w is 500 mg/day for an individual. The
concentration of water soluble forskolin in the composition is 10% w/w. The forskolin
has a water solubility of 10% w/w.

[0071] According to one embodiment herein, the forskolin is administered for
weight management and glaucoma. The water soluble forskolin has a higher

bioavailability. The bioavailability of the water soluble forskolin is more than the
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bioavailability of the existing forskolin compositions. The water soluble forskolin has
higher bioavailability when compared to existing forskolin compositions.

[0072] According to one embodiment herein, forskolin activates adenylate
cyclase directly, rapidly and reversibly. The activation of adenylate cyclase increases the
intracellular cyclic adenosine monophosphate (cAMP) level. The cAMP increases the
utilization of the body fat, increases basal metabolic rate and regulates body’s
thermogenic response to food. The forskolin supplement leads to fat loss without the loss
of muscle mass.

[0073] According to one embodiment herein, forskolin is a water insoluble
pharmaceutical agent which is commonly used in weight management and glaucoma. As
forskolin is poorly soluble in water, it is poorly absorbed by the body. The embodiments
herein discloses water soluble and solvent free forskolin 10% w/w. The water soluble
forskolin is used in synthesis of pharma and dietary supplements.

[0074] According to one embodiment herein, following are the materials used for
the synthesis of the forskolin 10% w/w water soluble. Distilled water (Rankem),
polyvinyl pyrolidone (Thomas baker), polyvinyl alcohol (Thomas baker), poly ethylene
glycol (Thomas baker), polyacrylic acid (Thomas baker), malto dextrin (Thomas baker),
starch sodium octenyl succinate (Thomas baker), starch (Thomas baker) and
Cyclodextrin (Thomas baker).

[0075] According to one embodiment herein, forskolin 98% w/w is used as a
precursor for synthesizing water soluble forskolin 10% w/w. The forskolin 98% w/w is
pre-treated before synthesis of the water soluble forskolin 10% w/w. The forskolin 98%
w/w is dissolved in organic solvent and precipitated with water. The precipitate is dried
under vacuum. This pre-treatment of forskolin 98% w/w makes the forskolin 98% w/w
solvent free.

[0076] According to one embodiment herein, the synthesis of the water soluble
forskolin 10% w/w comprises the following steps. 250 litres of distilled water is added
into the reactor. 20 kg of synthetic water soluble polymer is added in the reactor. 5 kg of
forskolin is added into the reactor at a concentration of 98% w/w. 15 kg of modified
starch is dissolved separately in a reactor comprising 100 litres of water. The modified
starch solution is obtained. The modified starch solution is added to the reactor

comprising distilled water, water soluble synthetic polymer and forskolin solution. The
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reaction is allowed to take place for 8§ hours in the reactor at a temperature of 50-80°C.
After 8 hours the reaction is stopped and the reaction mixture is cooled to 30-50°C. The
mixture comprises of water soluble forskolin. The mixture is spray dried at 180°C. The
mixture is collected after spray drying. The dried mixture is milled and sieved through 80
mesh. After sieving and refining the mixture comprising water soluble forskolin 10 %
w/w is packaged.

[0077] According to one embodiment herein, the synthetic water soluble
polymers are selected from a group comprising of polyvinyl pyrrolidone, poly ethylene
glycol, polyvinyl alcohol and polyacrylic acid.

[0078] According to one embodiment herein, the modified starch is selected from
a group comprising of malto-dextrin, starch sodium octenyl succinate, starch and
cyclodextrin.

[0079] According to one embodiment herein, the in-vitro data illustrates that the
bioavailability of the forskolin 10% w/w has been increased when compared to the
existing forskolin compositions.

[0080] According to one embodiment herein, the recommended dosage of the
forskolin 10% w/w is 500 mg/day for an individual.

[0081] FIG.1 illustrates a flow chart explaining a method for pre-treating
forskolin 98% w/w for the synthesis of water soluble forskolin 10 % w/w, according to
one embodiment herein. Theforskolin 98% w/w is pre-treated for the removal of solvents.
The pre-treatment of the forskolin 98% w/w comprises the following steps. The pre-
treatment of the forskolin 98% w/w is dissolved in an organic solvent (101). A mixture of
forskolin 98% w/w with an organic solvent is obtained (102). The mixture is precipitated
with water (103). The precipitate is dried under vacuum (104). The forskolin 98% w/w is
obtained without solvent (105).

[0082] FIG.2A-2B together illustrates a flow chart explaining a method for
synthesizing water soluble 10% w/w forskolin, according to one embodiment herein. The
method for synthesizing water soluble 10% w/w forskolin comprises of the following
steps. 250 litres of distilled water is added in a reactor (201). 20 kg of synthetic water
soluble polymer is added in the reactor (202). 5 kg of pre-treated forskolin is added into
the reactor at a concentration of 98% w/w (203). 15 kg of modified starch is dissolved

separately in a reactor comprising 100 litres of water and a modified starch solution is



WO 2017/103840 PCT/IB2016/057654

10

15

20

25

30

14

obtained (204). The modified starch solution is added to the reactor comprising distilled
water, water soluble synthetic polymer and forskolin 98% w/w (205). The reaction is
allowed to take place in the reactor for 8 hours at a temperature of 50-80°C (206). The
reaction is stopped after & hours and the reaction mixture is cooled to 30-50°C (207). The
reaction mixture is spray dried at a temperature of 180 °C; the reaction mixture
comprises water soluble forskolin 10% w/w (208). The mixture comprising water soluble
forskolin 10% w/w is collected after spray drying (209). The reaction mixture comprising
water soluble forskolin 10% w/w is milled (210). The mixture comprising water soluble
forskolin 10% w/w is refined by sieving through 80 mesh (211). The mixture comprising
water soluble forskolin 10% w/w is packed (212).

[0083] According to one embodiment herein, the forskolin composition has a
solubility of 10%. The bioavailability is a function of absorption of active molecules in
the human body. Due to physiochemical nature, forskolin has a very low or very poor
solubility in water and hence no bioavailability. The forskolin with 10% water solubility
has an increased absorption of forskolin in the gut of an individual. The increased
absorption from the gut results in increased concentration of forskolin in the blood. The
enhanced availability of forskolin in the blood denotes enhanced bioavailability.

[0084] The foregoing description of the specific embodiments will so fully reveal
the general nature of the embodiments herein that others can, by applying current
knowledge, readily modify and/or adapt for various applications such specific
embodiments without departing from the generic concept, and, therefore, such
adaptations and modifications should and are intended to be comprehended within the
meaning and range of equivalents of the disclosed embodiments.

[0085] It is to be understood that the phraseology or terminology employed
herein is for the purpose of description and not of limitation. Therefore, while the
embodiments herein have been described in terms of preferred embodiments, those
skilled in the art will recognize that the embodiments herein can be practiced with
modification within the spirit and scope of the appended claims.

[0086] Although the embodiments herein are described with various specific
embodiments, it will be obvious for a person skilled in the art to practice the

embodiments herein with modifications.
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CLAIMS

A method of synthesizing a composition comprising water soluble forskolin, the
method comprising the steps of:

pretreatingforskolin 98% w/w for obtaining a solvent free forskolin 98%
w/w;

adding a predetermined amount of distilled water in a first reactor, and
wherein the predetermined amount water added to the first reactor is 250 litres;

adding a predetermined amount of synthetic water soluble polymer in the
first reactor comprising distilled water, and wherein the predetermined amount of
synthetic water soluble polymer added is 20 Kg;

adding a predetermined amount of pre-treated forskolin 98% w/w to the
first reactor comprising distilled water and synthetic water soluble polymer, and
wherein the predetermined amount of pre-treated forskolin 98% w/w added to the
first reactor is 5 Kg;

dissolving a predetermined amount of modified starch in a second reactor
with 100 litres of distilled water, and wherein the predetermined amount of
modified starch added to the second reactor is 5 Kg to obtain a modified starch
solution;

adding the modified starch solution to the first reactor comprising distilled
water, synthetic water soluble polymer and pre-treated forskolin 98% w/w to
obtain a mixture;

heating the mixture in the first reactor for a predetermined amount of time
at a predetermined temperature range, and wherein the predetermined amount of
time is 8 hours, and wherein the predetermined temperature is in a range of 50-
80°C;

cooling the reaction mixture to 30-50°C to obtain a compound comprising
a water soluble forskolin;

spray drying the compound comprising water soluble forskolin at 180°C;

collecting the compound comprising water soluble forskolin after spray
drying;

milling the dried compound comprising water soluble forskolin;
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sieving the milled compound comprising water soluble forskolin through
80 mesh;

refining the milled and sieved compound comprising water soluble
forskolin ; and

packaging the milled and sieved compound comprising water soluble
forskolin, and wherein the water soluble forskolin is administered to individuals at

a predetermined dosage.

. The method according to claim 1, wherein the method of pre-treating forskolin

98% w/w comprises the steps of:
dissolving the forskolin 98% w/w in organic solvent;
obtaining a mixture comprising forskolin 98% w/w and organic solvent;
adding water to the mixture;
obtaining a precipitate comprising forskolin 98% w/w; and
drying the precipitate comprising forskolin 98% w/w, and wherein pre-

treatment of forskolin 98% w/w makes the forskolin 98% w/w solvent free.

. The method according to claim 1, wherein the synthetic water soluble polymer is

selected from a group consisting of polyvinyl pyrrolidone, poly ethylene glycol,
polyvinyl alcohol and polyacrylic acid.

. The method according to claim 1, wherein the organic solvent is selected from a

group consisting of compounds having 2 carbon atoms, compounds having 3
carbon atoms, compounds having 4 carbon atoms, compounds having 5 carbon

atoms, compounds having 6 carbon atoms and compounds having 8 carbon atoms.

. The method according to claim 1, wherein the modified starch is selected from a

group consisting of malto-dextrin, starch sodium octenyl succinate, starch and

cyclodextrin.

. The method according to claim 1, wherein the forskolin is administered in a

recommended dosage, and wherein the recommended dosage of forskolin 10%

w/w is 500 mg/day for an individual.

. The method according to claim 1, wherein the forskolin is administered for weight

management and glaucoma, and wherein the water soluble forskolin has a
bioavailability which is higher than a bioavailability of existing forskolin

compositions.
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The method according to claim 1, wherein a concentration of water soluble
forskolin in the mixture is 10% w/w, and wherein the forskolin has a water
solubility of 10% w/w.

A composition of water soluble forskolin, wherein the composition comprises:
forskolin with a water solubility of 10% w/w, and wherein a concentration of
water soluble forskolin in the composition is 10% w/w, and wherein the forskolin
having a water solubility of 10% w/w, and wherein the water soluble forskolin
composition is administered to individuals at a predetermined dosage, and
wherein the forskolin is administered to the individuals in a recommended dosage,
and wherein the recommended dosage of forskolin 10% w/w is 500 mg/day for an
individual, and wherein a concentration of water soluble forskolin in the
composition is 10% w/w, and wherein the forskolin has a water solubility of 10%
w/w, and wherein the forskolin composition comprises additives, and wherein the
additives are seclected from a group consisting of a polyvinyl pyrrolidone, an
cthylene glycol, an polyvinyl alcohol, an polyacrylic acid, a malto-dextrin, a
starch sodium octenyl succinate, a starch and a cyclodextrin.

The composition according to claim 9, wherein the forskolin is administered for
weight management and glaucoma, and wherein the water soluble forskolin has a
bioavailability which is higher than a bioavailability of existing forskolin

compositions.
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Dissolving forskolin 98 % w/w in a organic solvent /\9 1
v
Obtaining a mixture of forskolin 98 % w/w with an organic solvent 102
NS
y 103
Precipitating the mixture with water
X 104
Drying the precipitate under vacuum
v
Obtaining the forskolin 98 % w/w without solvent (\95

FIG. 1
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Adding 250 liters of distilled water in a reactor /\9 1

v
Adding 20 kg of synthetic water soluble polymer in the reactor /\92

v
Adding 5 kg of pre-treated forskolin into the reactor at a concentration ,\93

98% wiw
v

Dissolving 15 kg of modified starch separately in a reactor comprising 204
100 liters of water and obtaining modified starch solution
v
Adding the modified starch solution to the reactor comprising distilled 205
water, water soluble synthetic polymer and forskolin 98 % w/w
v
Allowing the reaction to take place in the reactor for 8 hours ata 206
temperature of 50-80°C
v
Stopping the reaction after 8 hours and cooling the reaction mixture to| 207
30-50°C
v
Spray drying the reaction mixture at a temperature of 180°C, the /\98
reaction mixture comprises water soluble forskolin 10% w/w

FIG. 2A
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Collecting the mixture comprising water soluble forskolin 10 % w/w 209
after spray drying

v

Milling the reaction mixture comprising water soluble forskolin 10% 210
w/w
Refining the mixture comprising water soluble forskolin 10% w/w by 211
sieving through 80 mesh
X 212
Packing the mixture comprising water soluble forskolin 10% w/w 2

FIG. 2B
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