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Visual and textural inspection of all products suggested that they formed stable,
solid, creamy spreads at room temperatures. All products were firm solids at refrigeration
and freezer temperatures. Tasting results of all products suggested very pleasant, rich
creamy texture with product melting in the mouth reviewed positively by tasters.
Individual tasters preferences varied with respect to like or dislike of pistachio flavor,
coconut flavor, preference for more or less sweet product and more or less cocoa flavor.
One particular sample was described as being similar to a milk chocolate spread, as the

sunflower cream fraction contributed a neutral flavor.

EXAMPLE 20 - Generation of Adipose Tissue Replica

Adipose tissue replicas were generated using the ingredients recited in Table 3.

TABLE 3
Adipose Tissue Replica

Ingredient %
Coconut oil 65
Pea vicillin protein in buffer 213
Cocoa butter 10
Buffer 2.7
Lecithin slurry, 50 mg/ml 1
Total 100

Lecithin (SOLEC™ F Deoiled Soy Lecithin, The Solae Company, St. Louis, MO)
was prepared at a concentration of 50 mg/ml in 20 mM potassium phosphate, 100 mM
NaCl, pH 8.0 buffer and sonicated (Sonifier Analog Cell Disruptor model 102C,
BRANSON Ultrasonics Corporation, Danbury, Connecticut) for 30 seconds.

The pea vicilin protein was supplied as a liquid containing approximately 140
mg/g pea vicilin in 20 mM potassium phosphate, 100 mM NaCl, pH 8.0 buffer.

Coconut oil (Shay and Company, Milwaukie, OR) and cocoa butter (Cocoa
Family, Duarte, CA) were melted by heating to 50 - 70°C and then combined and held
warm until needed.

The buftered protein solution, additional buffer, and lecithin slurry were mixed in
a 32 ounce sized metal beaker and equilibrated to room temperature. An emulsion was

formed using a hand held homogenizer (OMNI model GLH fitted with G20-195ST
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20mm generator probe, OMNI International, Kennesaw, GA). The homogenizer probe
was put into the protein lecithin mixture and turned on to speed 4. The warmed oil was
then added slowly over the course of about 2 minutes while continuously moving the
probe around in the mixture.

The emulsion was then heat set by placing the metal beaker into a 95°C
waterbath. Using a clean spatula, the emulsion was stirred every 20 seconds for 3
minutes total. The beaker was then removed from the waterbath and stored at 4°C for

several hours until thoroughly cooled.

EXAMPLE 21 - Generation of Raw Tissue Replica

A raw tissue replicawas generated using the ingredients recited in Table 4.

TABLE 4:
Raw Tissue Replica
Ingredient %
Bufter 41.6
Heme protein in buffer 26.7
Pea legumin in buffer, dried 12.1
Pea vicillin in buffer, dried 94
Flavor precursor mix, 17x 6.2
Transglutaminase preparation 4
Total 100

The buffer was 20 mM potassium phosphate, 100 mM NaCl, pH 7.4. The heme
protein was prepared at a concentration of 55 mg/g in 20 mM potassium phosphate, 100
mM NaCl, pH 7.4 buffer. The 17x flavor precursor mix precursor is described in
Example 27. The pea legumin was prepared in 20 mM potassium phosphate, S00 mM
NaCl, pH 8 buffer and then freeze dried prior to use. The final protein concentration of
the dried material was 746 mg/g. The pea vicilin was prepared in 20 mM potassium
phosphate, 200mM NaCl, pH 8 buffer and then freeze dried prior to use. The final

protein concentration of the dried material was 497 mg/g.
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The liquid ingredients (bufter, heme, and flavor precursor mix) were mixed in a
plastic beaker. The dry pea legumin and pea vicilin were then added and allowed to fully
rehydrate while gently stirring for 1 hour at room temperature. The dry transglutaminase
preparation (ACTIVA® TI, Ajinomoto, Fort Lee, NJ) was then added and stirred for
about 5 minutes until dissolved. The stirring was then turned off and the mixture was
allowed to gel at room temperature until firm. After the gel had formed the raw tissue

replicawas stored refrigerated until used.

EXAMPLE 22 - Hard Connective tissue replica

A hard connective tissue replica was made as following using soy protein isolate
(Supro Ex38, Solae), wheat gluten (Cargill), and bamboo fiber (Alpha-Fiber B-200, The
Ingredient House). The purified proteins were freeze-dried and milled using a standard
coffee grinder. Commercially available powders of soy protein isolate and wheat gluten
were used as received.

The connective tissue replica contained 49% soy protein isolate, 49% wheat
gluten and 2% bamboo fiber. The ingredients were thoroughly mixed and loaded into the
loading tube of the extruder’s batch feeder. A twin-screw extruder (Nano 16, Leistritz
Extrusion Corp.), with a high-pressure water injection pump (Eldex) and custom-made
die nozzles (stainless steel tube, 3 mm ID, 15 ¢cm length, pressure rating 3000+ PSI)
attached using a Hy-Lok two-ferule tube fitting and a custom-made die with a threaded
nozzle and 10 mm ID, 20 mm long flow channel was used.

The dry mixture was fed into the extruder at the rate 1 g/min. Water was fed by
the pump into the second zone of the extruder’s barrel. The rate of water feeding is
adjusted to the rate of dry mixture feeding such as to provide 55% moisture level in the
final extrudiate. A temperature gradient was maintained along the extruder barrel as
follows: feed zone - 25°C, zone 1 — 30°C, zone 2 — 60°C, zone 3 — 130°C, zone 4 —
130°C. The die plate was neither actively heated, nor cooled. The die nozzle was actively

cooled (by applying moist tissue replica) to maintain extrudate temperature below 100°C.
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Hard connective tissue replica obtained by this process was dark off-white
(“cappuccino”) colored material shaped into 3 mm thick filaments that had tensile

strength similar to animal connective tissue (3 MPa).

Example 23. Soft Connective tissue replica

A soft connective tissue replica was made as in Example 22, except that the rate
of water feeding was adjusted to the rate of dry mixture feeding to provide 60% moisture
level in the final extrudate. A temperature gradient was maintained along the extruder
barrel as follows: feed zone - 25°C, zone 1 — 30°C, zone 2 — 60°C, zone 3 — 115°C, zone
4 — 115°C. The die plate was neither actively heated, nor cooled. The die nozzle was
actively cooled (by applying moist tissue) to maintain extrudate temperature below
100°C.

Soft connective tissue replica obtained by this process was light off-white colored
material shaped into 3 mm thick filaments that had low tensile strength (< 0.1 MPa) and
had a significant propensity to split longitudinally into bands and thin fibers

EXAMPLE 24. Thin connective tissue replica (zein fibers) process:

A thin connective tissue replica was prepared using zein protein powder, glycerol
(FCC grade), polyethylene glycol (PEG 400 or PEG3350), ethanol, sodium hydroxide
(FCC grade), and water. The zein powder and PEG3350 at a 35% w/w ratio to zein were
dissolved in 85% aqueous ethanol to reach a final zein concentration of 57% w/w. The
pH of the solution was adjusted to 7.0 with 1M solution of sodium hydroxide in ethanol.
A syringe pump with A 1-12 ml syringe, spinning nozzle (hypodermic needle, 18-27
gauge, or a plastic nozzle, 18-24 gauge), heating silicon tape, and a heating fan was used,
with a collector assembled using a computer-controlled motor rotating a Delrin rod,
which serves as a collector.

This solution was loaded into the syringe, which was mounted onto the syringe
pump, with an 18 gauge plastic tip attached. A silicon heating tape was looped around the
tip to maintain it at elevated temperature. After solution was extruded out of the tip and

forms a drop, it was picked up with a spatula and carefully transferred towards the
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collector rod to form a filament between the tip and the collector. The extrusion rate was
optimized to produce even flow of material from the tip (5 ml/h for a 12 ml syringe and
18 gauge tip). The collector rotation speed was 3 RPM. The heating fan was positioned to
blow hot air onto the spooling fiber. After spooling, the fibers were cured in a 120°C
oven for 24 hours.

Thin connective tissue replica obtained by this process was semi-clear yellow
colored material shaped into 300-micrometer thick fibers that were semi-flexible in air,
and became very flexible and elastic in presence of water, maintaining high tensile

strength similar to animal connective tissue (6 MPa)

EXAMPLE 25. Noodles

Noodles were prepared using purified pea vicilin (freeze-dried), and soy protein
isolate (Supro EX38 by Solae, Solbar Q842 (CHS)) or soy protein concentrate (Hisolate,
Harvest Innovations). To prepare the noodles, 67% soy protein concentrate or isolate,
and 33% ground pea vicilin powder were thoroughly mixed and loaded into the loading
tube of the extruder’s batch feeder. The dry mixture was fed into the extruder at the rate
in the range of 1-2 g/min. Water was fed by the pump into the second zone of the
extruder’s barrel at the rate 3.6-5.3 ml/min such as to maintain the final moisture content
in the extrudate at 72.5%. A temperature gradient was maintained along the extruder
barrel as follows: feed zone - 25 °C, zone 1 — 30 °C, zone 2 — 60 °C, zone 3 — 100 °C,
zone 4 — 100 °C. Zone 1 temperature can be varied in the range of 25 — 45 °C. Zone 2
temperature can be varied in the range of 45 — 65°C. Zone 3 and 4 temperatures can be
varied in the range of 95 — 100°C. The die plate was neither actively heated, nor cooled.
The die nozzle was passively cooled by ambient air ensuring extrudate temperature below
100°C.

Noodles obtained by this process were light yellow colored material shaped into
1.5 mm thick filaments that had low tensile strength (< 0.1 MPa) and a moderately sticky

texture.

Example 26. Sticky Tissue Replica Preparation
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Sticky tissue replica was prepared using purified pea vicilin (freeze-dried) and
purified pea legumin (freeze-dried). To prepare the sticky tissue replica, 50% ground pea
vicilin powder and 50% ground pea legumin powder were thoroughly mixed and loaded
into the loading tube of the extruder’s batch feeder. The dry mixture was fed into the
extruder at the rate in the range 0.4 — 0.8 g/min. Water was fed by the pump into the
second zone of the extruder’s barrel at the rate in the range 1.6 — 3.2 ml/min, such that the
final moisture content of the extrudate was maintained at 80%. As the total throughput
increased from 2 g/min to 4 g/min, the screw speed was increased from 100 to 200 RPM.
Larger die diameters (4 mm and above) are also helpful for preventing backflow at higher
throughputs. A temperature gradient was maintained along the extruder barrel as follows:
feed zone - 25 °C, zone 1 — 30 °C, zone 2 — 60 °C, zone 3 — 90 °C, zone 4 — 90 °C. The
die plate was neither actively heated, nor cooled. The die nozzle was passively cooled by
ambient air. The die nozzle is kept free of obstructions by solidifying gel material.

Sticky tissue replica obtained by this process was semi-transparent water-white
colored material shaped into irregular 1-5 cm sized bulbs that had sticky paste-like

texture.

Example 27. Preparation of the flavor precursor mix

A flavor precursor mix was prepared by mixing concentrated stock solutions of
each additive to make a 17X solution. Table 5 contains the chemical composition of the
mix and the mM concentration of each component in the final burger. The concentrated
flavor precursor mix was sterile filtered and adjusted to pH 5.5 — 6.0 using NaOH, and

used at a 1X concentration in burgers.

TABLE S.

Chemical composition of the flavor precursor mix.

Chemical entity | mM
Alanine 5.6
Arginine 0.6

Asparagine 0.8
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Aspartate 0.8
Cysteine 0.8
Glutamic acid 34
Glutamine 0.7
Glycine 1.3
Histidine 0.6
Isoleucine 0.8
Leucine 0.8
Lysine 0.7
Methionine 0.7
Phenylalanine 0.6
Proline 09
Threonine 0.8
Tryptophan 0.5
Tyrosine 0.6
Valine 0.9
glucose 5.6
Ribose 6.7
Maltodextrin 5.0
Thiamine 0.5
GMP 0.2
IMP 0.6
Lactic acid 1.0
creatine 1.0
NaCl 10
KCI 10
Kphos pH 6.0 10

Case No.: IPR2023-00208
U.S. Patent No. 11,013,250

Example 28 - Freeze-alignment to produce texturized protein for use as

muscle replicas

This example describes a non-extrusion based method to produce texturized

protein materials that can be used in meat replicas.

A muscle tissue-replica was prepared by first preparing a gel of lentil proteins by

mixing a 4.5% (w/v) solution of lentil proteins in 20mM potassium phosphate buffer pH

7.4 + 100mM sodium chloride with 20% (v/v) canola oil (from Jedwards International).

The mixture was gelled by heating at 95°C for 15 minutes and slow cooled to room

125

Motif Exhibit 1149, Page 477 of 798



10

15

20

25

Case No.: IPR2023-00208
U.S. Patent No. 11,013,250

Docket No. 38767-0010003

temperature (at the rate of 1°C/minute). The gel was then poured into a vessel and frozen
at -40°C by placing above a liquid nitrogen bath until completely frozen. The frozen
material was then dried in a freeze-dryer. When the material was completely dried, the
material was stabilized by autoclaving (121°C, 15 minutes). The resulting material is a
texturized muscle tissue replica formed with plant proteins.

The aligned muscle replica then was presoaked in water for 5 minutes, cut into
pieces of length 3-4mm and then combined with 10g adipose-replica, 10g connective
tissue replica and 5g cold-set gels to form 50g beef patty replicas. An in-house sensory
panel attributed inclusion of freeze-aligned tissue to impart improved fibrous texture to
the patty.

A muscle-tissue replica also was prepared by first forming freeze-aligned material
as described above. After the tissue replica was steam cooked at 121°C for 10 minutes,
the material was allowed to soak in a solution of heat-denatured pea vicilins (at 6% w/v
in 20mM potassium phosphate buffer pH 7.4 + 100mM sodium chloride, heat denatured
by heating at 95°C for 30 minutes), 1% equine myoglobin (w/v) (Sigma), and 40% (v/v)
canola oil (from Jedwards International). Gelation of the medium was induced by
addition of calcium chloride at 20 mM. The sample was allowed to sit for 5 minutes at
room temperature to allow for gel formation. The resulting muscle-replica contained

aligned material in a cold-set gel reminiscent of beef muscle in steak.

EXAMPLE 29 - Cold gelation of proteins for meat applications

In one example, a cold-set gel comprising myoglobin was prepared by first heat
denaturing a 6% (w/v) solution of pea-vicilins in 20mM potassium phosphate buffer, pH
7.4 with 100mM sodium chloride at 100°C for 30 minutes. The solution was allowed to
cool back to room temperature. Canola oil (from Jedwards International) and equine
myoglobin (Sigma) were added to a final concentration of 20% (v/v) and 1% (w/v),
respectively. Gel formation was induced by adding calcium chloride at 20mM. A 50g
beef patty replica was formed by combining Sg of the cold gel with 10g of adipose tissue-

replica, 10g of connective tissue-replica, and 25g of muscle tissue-replica. Five mls of a
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7% (w/w) solution of crude lentil protein was added to the mixture and patties were

formed.

Example 30 - Binding materials in meat replicas

In one example, a beef replica was made by first preparing a coacervate from a
3% (w/v) solution of pea vicilins and legumins (vicilin:legumin ratio of 3:1) in 20 mM
potassium phosphate pH 7.4 + 100 mM sodium chloride. Melted palm oil (from Jedwards
International) was added to the solution to a final concentration of 5% and mixed by
vortexing. The emulsion then was acidified by adding hydrochloric acid while stirring to
a pH of 5. The slurry was then centrifuged at 5000 x g for 10 minutes and the liquid top
layer was decanted from the coacervate.

A 50g beef patty replica was formed by combining the coacervate at 10% with
adipose tissue-replica (20%), connective tissue-replica (20%) and muscle tissue-replica
(50%). Five mls of a 7% solution of crude lentil protein was added to the mixture and
patties were formed. Patties that included coacervate as binding material were observed

to be more cohesive than patties that did not.

EXAMPLE 31 - Assembly of a sticky and noodle type ground tissue replica
and burger replica
Ground tissue replica and burger replicas were prepared using the ingredients in
Table 6. During all pre-processing steps, the temperature of the materials was maintained

cold (4 — 15°C).

TABLE 6
Composition of sticky and noodle
type formulation
Ingredient %
Adipose 26
Soft connective 20.6
Sticky 12
Raw 10
Noodles 10
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Hard connective 10
Flavor and heme solution 10
k-carrageenan 1.4
Total 100

Adipose tissue replica from Example 6 was chilled following the final heat-cool
step into a solid block. Optionally 0.2% by weight of heme protein can be added as a 20
mg/ml liquid solution and manually worked into the adipose. The adipose was then
crumbled manually into small bits 3 — 7 mm in diameter while cold.

Soft connective tissue replica from Example 23 was produced by an extrusion
process as long string-like pieces. The soft connective was chopped with a mini chopper
(Mini-Prep® Plus Processor model DLC-2L Cuisinart, Stamford, CT) in a single step
process. Approximate 200g of soft connective was placed in the mini chopper and
processed on the chop setting for 60 seconds to yield pieces of 1 —3 mm in length with
ragged edges.

Sticky tissue replica and noodles tissue replica (see Examples 25 and 26) were
produced by an extrusion process as long noodle-like pieces or amorphous pieces,
respectively. Raw tissue replica of Example 21 was provided from the enzymatic
crosslinking process as a solid block. All three of these tissue replicas were manually
broken down into pieces 1 - 3 ¢cm in diameter.

Hard connective tissue replica from Example 22 was produced from an extrusion
process as long string-like pieces. The hard connective tissue replica was chopped to
three levels, named coarse, intermediate, and fine, in a mini chopper (Mini-Prep® Plus
Processor model DLC-2L Cuisinart, Stamford, CT). 160 — 200 g of hard connective
tissue replica was placed in the mini chopper and processed on the chop setting for 90
seconds. One third of the material was removed as the coarse chopped fraction. The
material remaining in the chopper was then processed for an additional 60 seconds and
one third of the original weight was removed as the intermediate chopped fraction. The
material remaining in the chopper was then processed for an additional 30 seconds to

produce the fine fraction.
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Leghemoglobin was freeze-dried and then reconstituted in a 17x flavor precursor
mix (see Example 27) adjusted to pH 6.0 with 10 N NaOH to make the flavor and heme
protein solution.

Following pre-processing described above, the soft connective, sticky, raw,
noodles, hard connective, and 2/3 of the adipose were mixed by hand in a bowl. A
typical batch size was 100 g to 2000 g. The flavor and heme solution was then dribbled
onto the mixed tissue replicas and mixed gently by hand, then k-carrageenan powder was
tsprinkled over the mixture and mixed in by hand. During the assembly, grinding, and
forming all materials were kept cold (4 — 15°C). The mixture was ground using a stand
mixer fitted with a food grinder attachment (KitchenAid® Professional 600 Series 6
Quart Bowl-Lift Stand Mixer model KP26M1XER and KitchenAid® Food Grinder
model FGA, St. Joseph, MI) on speed setting 1. The food grinder material was fed by a
screw conveyor past a rotating knife installed in front of a fixed hole plate.

The ground tissue replica mix was collected in a bowl and the remaining 1/3 of
the crumbled adipose was then added to the ground tissue replica mix and mixed in by
hand. Approximately 30 g or 90 g portions of ground tissue replica were then formed by
hand into round patty shapes. Typical dimensions for 30 g patties were 50 mm x 12 mm.
Typical dimensions for 90 g patties were 70 mm x 18 mm. Patties were refrigerated until
cooked. Cooked patties had appearance, texture, and flavor similar to ground beef as
judged by a trained sensory panel. In addition to cooking in patty format, the ground
tissue replica can also be used in a variety of dishes such as taco filling, casseroles,

sauces, toppings, soups, stews, or loaves.

EXAMPLE 32 - Assembly of a Wheat Gluten containing ground tissue replica and
burger replicas

Ground tissue replica and burgers were prepared using the ingredients in Table 7.
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TABLE 7:
Composition of Wheat Gluten Type
formulation
Ingredient %
Adipose 25
Soft connective 30
Raw tissue replica with heme 35
and flavor
Wheat gluten 5
Hard connective 5
Total 100

Adipose, soft connective, and hard connective were preprocessed as described in
Example 31. During all pre-processing steps, the temperature of the materials was
maintained cold (4 — 15°C).

Raw muscle with heme protein and flavor was then prepared as follows. Freeze-
dried pea vicilin and pea legumin were dissolved in water and 16x flavor stock. The
freeze-dried heme protein was dissolved in this mixture and the pH was adjusted with
citric acid to 5.8. A dry transglutaminase preparation (ACTIVA® TI Ajinomoto Fort
Lee, NJ) was then added and mixed for about 5 min to fully dissolve. The mixture was
then allowed to stir for an additional 10 minutes until some increase in viscosity was
observed. The soft connective and hard connective were then added and the mixture was
allowed to sit for 1 hour at room temperature to cure and form a solid mass.

Wheat gluten powder (vital wheat gluten, Great Northern, item 131100, Giusto’s
Vita-Grain, South San Francisco, CA) then was added to the gelled raw muscle and
mixed to distribute. This mixture was then immediately ground using a stand mixer fitted
with a food grinder attachment as described in the previous example. Ground tissue
replica was then chilled for 5 min at -20°C. Finally, the chopped adipose, pre-chilled to
4°C, was added to the chilled ground tissue replica.

Ground tissue replica mix with adipose tissue replica added was then formed by
hand into two 90 g round patties. 90 g patties are typically 70 mm x 18 mm. A typical
batch size was 180 - 200 g and produced two patties. The patties were then allowed to
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rest at room temperature for 30 minutes. After resting the patties can be cooked or

refrigerated until ready to cook.

EXAMPLE 33: Generation of beef flavor in replica burgers by the addition
of Heme and flavor precursors.

Characteristic flavor and fragrance components in meat are mostly produced
during the cooking process by chemical reactions molecules (precursors) including amino
acids, fats and sugars that are found in plants as well as meat. Flavor precursors along
with 1% Leghemoglobin were added to the muscle component of the burger replicas as
indicated in Table 8. Three replicas, one with no precursors, and two different mixtures
of precursors, along with 80:20 beef were cooked then served to a trained sensory panel
to describe the flavor attributes shown in Table 9. The addition of precursors increased
the beefy flavor, the bloody notes, overall flavor quanity, and decreased the off notes in
the replica. The replicas and beef sample also were analyzed by GCMS by adding 3
grams of uncooked replica or beef into a GCMS vial. All samples were cooked at 150°C
for 3 mins, cooled to 50°C to extract for 12 minutes using GCMS (SPME fiber sampling
of headspace). A search algorithm analyzed the retention time and mass fingerprint
information to assign chemical names to peaks. In the replica burger with 1% Leg
hemeoglobin, and precursor mixture 2, 136 beef compounds were created. In Table 10,
all the compounds created in the replica burger that were also identified by GCMS in the
beef samples are indicated.

TABLE 8

Flavor precursors added to the beef replicas before cooking.

Samples 767 804 929
Precursor | No Precursor
Additive (mm) | Mix 1 Precursors | Mix 2
Alanine 5.61 5.61
Cysteine 0.83 0.83
Glutamic acid | 3.40 3.40
Leucine 0.76 0.76
Lysine 0.68 0.68
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Methionine 0.67 0.67
Tryptophan 0.49 0.49
Tyrosine 0.55 0.55
Valine 0.85 0.85
Glucose 5.55 5.55
Ribose 6.66 6.66
Lactic acid 1.00 1.00
creatine 1.00 1.00
Thiamine 0.50 0.50
IMP + GMP 0.40 0.40
Sucrose 2.00
Fructose 2.00
Xylose 2.00
Maltodextrin 0.50% 0.50%

TABLE 9

The sensory score determined by the sensory panel for the replica burgers and

80:20 beef sample.

Sample # Beef | 767 | 804 | 929
mean 7.0 38 |32 |43
Flavor Quality STDEV | 0.0 1.3 |10 |12
mean 43 42 |43 (43
Flavor Intensity STDEV | 0.8 1.2 (14 |12
mean 5.8 33 |23 |42
Flavor: Beefy STDEV | 1.0 1.2 {08 |12
mean 4.5 20 122 (32
Flavor: bloody/Metallic STDEV | 1.2 1.0 {09 |14
mean 33 38 |37 |42
Flavor: Savory STDEV | 1.2 12 |12 |18
Off Flavors: mean L5 23 |35 (27
chemical/oxidized/beany | STDEV | 0.8 1.2 (18 |10
132

Motif Exhibit 1149, Page 484 of 798



Docket No. 38767-0010003

TABLE 10

Case No.: IPR2023-00208
U.S. Patent No. 11,013,250

Beef flavor compounds created in replica burger with 1% LegH and precursor mix

2 as detected by GCMS.

3-octen-2-one

octanoic acid

(Z)-2-decenal,

1-penten-3-ol octane carbon disulfide
n-caproic acid vinyl ester octanal butyrolactone
2-acetylthiazole nonanal butanoic acid

thiophene 4,7-dimethyl-undecane, 3-methyl-butanal,
methyl-thiirane, methyl ethanoate 2-methyl-butanal,
thiazole methional butanal
3,6,6-trimethyl-bicyclo[3.1.1]hept-

styrene methacrolein 2-ene,

isovaleric acid benzyl alcohol
pyrrole isopropyl alcohol 1,3-dimethyl-benzene
pyridine hexanoic acid benzene
trimethyl-pyrazine 2,2.4,6,6-pentamethyl-heptane, | benzaldehyde
tetramethyl-pyrazine, 2-methyl-heptane, acetophenone
methyl-pyrazine, heptane acetonitrile
ethyl-pyrazine heptanal acetone
3-ethyl-2,5-dimethyl-pyrazine | furfural acetoin
2,5-dimethyl-pyrazine furaneol acetic acid ethenyl ester

2,3-dimethyl-pyrazine

3-methyl-furan

acetic acid

2-ethyl-5-methyl-pyrazine

2-propyl-furan

acetamide

2-ethenyl-6-methyl-pyrazine,

2-pentyl-furan

acetaldehyde

pyrazine

2-methyl-furan

4-methyl-5-thiazoleethanol

2-methyl-propanal,

2-ethyl-furan

6-methyl-5-hepten-2-one

propanal furan trans-2-(2-pentenyl)furan
phenylacetaldehyde formamide (E)-4-octene,
phenol ethyl acetate 4-cyclopentene-1,3-dione

pentanoic acid

1-(2-furanyl)-ethanone

4-cyanocyclohexene

3-ethyl-2,2-dimethyl-pentane

1-(1H-pyrrol-2-yl)-ethanone

dihydro-2-methyl-3(2H)-furanone,

pentanal dimethyl trisulfide (E,E)-3,5-octadien-2-one
p-cresol dimethyl sulfide 3,5-octadien-2-one
oxalic acid, butyl propyl ester | d-limonene 2,2-dimethyl-undecane
1-heptene 1-octen-3-ol toluene
1-ethyl-5-methylcyclopentene | 1-octanol 1-pentanol
1-butanol 1-hexanol 1-octen-3-one
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1H-pyrrole-2-carboxaldehyde | 2-methyl-1H-pyrrole 2-butanone

2-nonanone 3-methyl-2-butenal 2-thiophenecarboxaldehyde

2-n-butylacrolein 3-ethylcyclopentanone 2-pyrrolidinone

2-methyl-2-heptene 2(5H)-furanone 2-propenal
dihydro-5-pentyl-2(3H)-

(E)-2-hexenal, furanone 1-hydroxy-2-propanone

(E)-2-heptenal, 5-ethyldihydro-2(3H)-furanone | 1-(acetyloxy)-2-propanone
5-acetyldihydro-2(3H)-

6-methyl-2-heptanone furanone 2-pentanone

2-heptanone 2,6-dimethylpyrazine (E)-2-octenal

2-furanmethanol (E,E)-2,4-nonadienal 2-octanone

3-ethyl-2-1,4-dioxin (E,E)-2,4-heptadienal (E)-2-nonenal

3-ethyl-2-methyl-1,3-

hexadiene (E,E)-2,4-decadienal 8-methyl-1-undecene

2-butenal 2,3-dimethyl-5-ethylpyrazine 1-propanol

I-penten-3-one

EXAMPLE 34 - Removal of off-flavors from plant protein solutions
i) Synthesis of ligand modified LOX removal resin

A 1 mL settled volume of CM Sepharose resin (Sigma Aldrich Catalog #
CCF100) was loaded into a BioRad minicolumn. 3 mL of 50 mM MES (2-
morpholinoethanesulfonic acid) buffer preset to a pH range of 5.5 to 6 was allowed to
pass through the resin bed. Separately, to 1 mL of the same buffer was added in
succession, 0.044 mL of 4,7,10- trioxa-1,13-tridecanediamine, 0.030 mL of 12 N HCIl, 23
mg of NHS (N-hydroxy-succinimide), and 38 mg of EDC (1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride) with dissolution after each addition.
The resulting solution was added to the top of the column bed and allowed to gravity
flow through and the effluent was collected. The resulting effluent was returned to the
top of the column bed. The cycle of addition of solution, elution and return was done
four times. When the last elution was finished, 3 mL of 50 mM MES buffer preset to a
pH of 5.5 to 6 was allowed to gravity flow through the column. Linoleic acid (0.03 mL)
was dissolved in 0.5 mL DMF (N,N-dimethylformamide), followed in sequence by 12
mg NHS, 19 mg EDC, and 0.5 mL of 50 mM MES buffer preset to a pH of 5.5 to 6. The
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NHS/EDC mixture was shaken to mix, resulting in a two-phase liquid which was applied
to the top of the column and eluted through the resin bed, allowed to gravity flow through
the column and effluent collected. The effluent was returned to the top of the column
bed. The cycle of addition of solution, elution and return was done four times. Once the
last collection was finished a solution of 70% ethanol in water (5 mL) was added to the
top of the column, followed by 3 mL of 0.1 M sodium hydroxide. This was followed by
0.1 M bufter of potassium phosphate preadjusted to pH 7 to 8.

ii) Removal of off-flavors from pea proteins using the ligand modified LOX
removal resin.

A solution of pea proteins (30 mls at 20 mg/ml protein concentration in 20 mM
potassium phosphate buffer pH 7.4, 100mM sodium chloride) was passed through a 100
ml resin bed described above. All unbound material was collected and the resin further
washed with 200 mls of buffer. Both fractions were combined and resin was stripped of
bound protein by washing with 2 bed volumes of 20 mM potassium phosphate, 1M
sodium chloride. Resin bed was regenerated by washing with 2 bed volumes of 0.1M
NaOH followed by 3 bed volumes of water and re-equilibration with buffer.

Depletion of LOX activity in the pooled unbound fraction was confirmed by
assaying for enzyme activity. Sodium linoleate was used as substrate for LOX and
formation of hydroperoxide intermediates was monitored by absorbance at 234nm.
Assays were performed at pH9 in SOmM sodium borate buffer. Assays confirmed
depletion of LOX activity in the pooled unbound fraction. LOX was removed from resin
in washes with 0.5M and 1M sodium chloride.

Improvement in flavor in the LOX depleted protein solutions (both as-is and
incubated with canola oil at 10%) was confirmed by a panel of 4 tasters. Samples of pea
proteins at same concentration, but not depleted of LOX was used at control. Tasters
described LOX -depleted samples as mild tasting and control samples as having beany,
planty taste. In addition, GC-MS analysis of samples showed 5X reduction in overall

volatiles in the LOX-depleted samples.
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Reduction of off-flavors using dialysis and activated carbon

A solution of pea albumins (30 mls at 40 mg/ml in 20mM potassium phosphate
buffer pH 7.4, 100 mM sodium chloride) was dialyzed against 100 volumes of buffer
overnight at 4°C. The solution was then poured over a bed of activated carbon (100-
mesh, Sigma-Aldrich) prewetted with buffer. The slurry was centrifuged at 5000 x g for
10 minutes and the supernatant containing protein was decanted off. This solution was
tested for improvement in flavor by both taste and GC-MS. Improved flavor (less bitter,
less soapy flavor) was noted by tasters and GC-MS confirmed a >2X reduction in volatile
compounds; in particular, samples treated with activated carbon showed a decrease in
C6- and C7 compounds (e.g., 1-heptanal, 2-heptenal, or 2-heptanone) that are associated
with green/grassy/planty flavors.

Reduction of off-flavors using antioxidants and/or LOX inhibitors

A 7% solution of pea-vicilins was heated with coconut oil (20%) to 95°C for 15
min in the presence of antioxidants or LOX inhibitors and compared for off-flavors
sample against a control without any antioxidants or LOX inhibitors. In a similar
experiment, soymilk was heated in the presence of antioxidants or LOX inhibitors and
tasted in-house for off-flavors. Table 11 summarizes off-flavors noted by tasters. Both
epigallocetechin gallate and propyl gallate were effective at minimizing off-flavors in pea
samples. However, in case of soymilk, epigallocatechin gallate did not appear to reduce

beaniness; propyl gallate and a-tocopherol were found to slightly improve flavor in

soymilk.
Table 11

Compound soymilk Pea
a-tocopherol Slightly improved flavor | Oxidized oil
caffeic acid (0.02%) Beany Oxidized oil
epigallocatechin gallate | Beany Improved flavor
propyl gallate (0.02%) Slightly improved flavor | Improved flavor
B-carotene Beany Oxidized oil
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EXAMPLE 35 - ADIPOSE REPLICA WITH LECITHIN GRADIENT

Lecithin (SOLEC™ F Deoiled Soy Lecithin, The Solae Company, St. Louis, MQ)
was prepared at a concentration of 50 mg/mb in 20 mM potassium phosphate, 100 mM
NaCl, pH 8.0 buffer and sontcated {Sonifter Analog Cell Disruptor model 102C,
BRANSON Ultrasonics Corporation, Danbury, Connecticut) for 30 seconds. Moong
protein was supplied as a liquid in 20 mM potassium phosphate, 100 mM NaCl, pH 8.0
buffer. Coconut ol was melted by heating to 50 - 70°C and held warm until needed. The
coconut oil, buffered protein solution, additional buffer, and lecithin shurry were mixed at
70°C, and an emulsion was formed using a hand held homogenizer. The emulsion was
then heat set by placing the tube into a 95°C waterbath for a total of 5 mins. The tube
was then removed from the waterbath and stored at 4°C for twelve hours or longer prior
to analysis.

To observe the effect of lecithin on the adipose tissue replica replica, a
formulation was prepared that contained 1% w/v moong protein and 75% v/v coconut oil,
with the lecithin amount increasing from (%, 0.05%, 0.25%, ¢.5%, and 1.0% w/v.

Properties of the adipose replica were measured by weighing small portions of the
material and forming uniform round balls, which were then cooked on a non-stick pan
with temperature slowly ramping up to 150°C. The temperature of the pan at which fat
visibly released from the balls was measured as the fat release temperature. After cooking
to completion, the point at which fat no longer released, the total fat released was
measured.

An increase in the amount of lecithin in the adipose replica correlated with an
increase in the percent fat released, and with a decrease in the fat release temperature (see
FIGs. 2A and 2B). With 0% lecithin, there was an average of 40% fat released, and when
lecithin was increased to 0.05%, there was an average of 82% fat released, which further
increased to 88% with 0.25% lecithin, then leveled off to an average of 60% with further
increases in lecithin. With 0% lecithin, a high temperature of 217°C was required to
begin the fat release. The fat release temperature decreased to 122°C with 0.25%

lecithin, then leveled off to an average of 62°C with further increases of lecithin.
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Firmness of the adipose replica was measured by texture analyzer (TA XT plus).
A probe penetrated a flat surface of the adipose replica, and the force at 2 mm penetration
was recorded. A small amount of lecithin (0.05%) increased the firmness, and at 0.25%

and above, the firmness of the adipose replica decreased. See FIG. 2C.

EXAMPLE 36 - ADIPOSE REPLICA WITH VARYING VEGETABLE OIL
TYPE

To cbserve the effect of vegetable oil type on the adipose replica, a formulation
was prepared that contained a 1.5% w/v moong protetn and 0.05% w/v lecithin, and 75%
v/v of different vegetable oils {canola oil, cocoa butter, coconut oii, and olive oil} using
the same methodology as Example 35. Properties of the adipose replica were measured
by weighing small portions of the material and forming uniform round balls, which were
then cooked on a non-stick pan with temperature slowly ramping up to 250°C. The
temperature of the pan at which fat visibly released from the balls was measured as the
fat release temperature. After cocking to completion, the point at which fat no longer
released, the total fat released was measured.

Varying the vegetable oil type had a large effect on the adipose replica. Oils with
a higher amount of unsaturated fats, including canola and rice bran oils, released very
little fat (1 and 2% fat released, see FIG. 3), while oils with a higher amount of saturated
fats, including cocoa butter and coconut oil released significantly more fat (30% and 50%
fat released, see FIG. 4). The adipose replicas with canola and rice bran oils required a
temperature greater than 250°C to melt (not measured), while the adipose replicas with

cocoa butter and coconut oil released fat at a lower temperature (82°C and 137°C).

EXAMPLE 37 - ADIPOSE REPLICA MADE WITH COACERVATE

Lecithin (SOLECTM F Deoiled Soy Lecithin, The Solae Company, St. Louis,
MO) was prepared at a concentration of 50 mg/ml in 20 mM potassium phosphate, 100
mM NaCl, pH 8.0 buffer and sonicated (Sonifier Analog Cell Disruptor model 102C,
BRANSON Ultrasonics Corporation, Danbury, Connecticut) for 30 seconds. Pea
legumin and pea vicilin proteins in 20 mM potassium phosphate, 100 mM NacCl, pH 8.0
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buffer, were mixed to a 1:1 ratio. Cocoa butter was melted by heating to 70°C and held
warm until needed. The cocoa butter was added to 2% and 10% w/v to the protein
mixtures, and was added at 60°C to maintain cocoa butter in the liquid state. While the
solutions were still warm, the mixtures were sonicated 1-3 minutes, until cocoa butter
particles were visibly emulsified. The pH of the samples was adjusted to 5.5 with HCI,
and the mixtures turned into a milky white color, then centrifuged at 5,000xg for ten
minutes. After centrifugation, a pellet was collected, comprising a coacervate of protein
and cocoa butter. The 2% fat coacervates were sticky and stretchy, while the 10% fat
coacervates were fatty and pliable. The coacervates were sealed in plastic and subjected
to high pressure processing (HPP). The sample was sealed in a heat-sealable food-saver
plastic bag and then subject to high pressure processing (85k psi for 5 minutes in an
Avure 2L Isostatic Food Press). After HPP, the 2% coacervate samples formed a semi-
firm, cohesive material. The 10% coacervate samples were crumbly, soft, and oily.

Properties of the processed coacervate samples were measured by breaking off
small portions of the material and cooking on a non-stick pan with temperature slowly
ramping up to 250°C. The coacervate samples did not release any fat upon cooking to
this temperature.

OTHER EMBODIMENTS

While preferred embodiments of the present invention have been shown and
described herein, it will be obvious to those skilled in the art that such embodiments are
provided by way of example only. Numerous variations, changes, and substitutions will
now occur to those skilled in the art without departing from the invention. It should be
understood that various alternatives to the embodiments of the invention described herein
may be employed in practicing the invention. It is intended that the following claims
define the scope of the invention and that methods and structures within the scope of

these claims and their equivalents be covered thereby.
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date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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Attorney Docket No.: 38767-0010003 / M2CON-Track 1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Marija Vrljic Art Unit . Unknown
Application No. o 16/238,802 Examiner : Unknown
Filed : January 3, 2019 Conf. No. : 3877

Title : METHODS AND COMPOSITIONS FOR CONSUMABLES

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the documents listed on the disclosure form submitted with this
statement. As indicated below, copies of the documents are being submitted with this statement
to the extent required under 37 CFR § 1.98(a)(2).

Under 35 U.S.C. § 120, this application relies on the earlier filing date of U.S.
Application No. 15/786,776 filed on October 18, 2017. The documents corresponding to Desig.
ID Nos. 110, 114, 115, 133, 163, 164, 168, 170, 171, 174, 178-180, 258, 261, 296, 302, 318, 393,
408, 462, 478, 497, 505, 556, and 569 have not been submitted to and/or cited by the Office in
the prior application, and, to the extent required under 37 CFR § 1.98(a)(2), copies are provided
herewith. All other listed documents were submitted to and/or cited by the Office in the prior
application, so copies of those documents are not provided in this application.

This statement is being filed before the receipt of a first Office Action on the merits.
Therefore, no fees are believed due. If this is incorrect, please apply any charges applicable
under 37 CFR § 1.17(p), or credits, to Deposit Account No. 06-1050, referencing the above-
indicated Attorney Docket Number.
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First Named Inventor :  Marija Viljic Attorney Docket: 38767-0010003 / M2CON-Track 1
Application No. : 16/238,802

Filed : January 3, 2019

Page : 20f2

Please contact the undersigned if there are any questions regarding this statement.

Respectfully submitted,

Date: /May 7. 2019/ /M. Angela Parsons/

M. Angela Parsons, Ph.D.
Reg. No. 44,282

Customer Number 26191
Fish & Richardson P.C.
Telephone: (612)335-5070
Facsimile: (877) 769-7945
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405. Follow Your Heart, Products and Nutrition Facts, posted on or before 11/28/1999, accessed
2/7/2014, http://www followyourheart.com/products/, 26 pages

406. Foo, "Beef and Scallop Stir-Fry," Food & Wine, July 2001, retrieved on 9/10/2015,
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pages (with translation)
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6/22/2013, retrieved 2/7/2014,
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411. Fromson, "The Race to Build a Fake-Meat Burger That Just Might Save the World, Free the cows!"
New York Magazine, June 1-7, 2015, 46-48

412. Galaxy Foods Vegan Soy Grated Parmesan, ShopRite, retrieved 2/7/2014,
http://www.shoprite.com/pd/Galaxy-Nutritional-Foods/Vegan-Grated-Soy-Topping-Parmesan-
Flavor/4-0z/077172640006/, 6 pages

413. Gardein The Ultimate Beefless Burger Package Ingredients, posted on or before 2013, accessed
1/7/2014, http://gardein.com/products/becfless-burger/, 12 pages
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accessed 1/7/2014, http://www.gardenburger.com/product.aspx?id=11630, 1 page

41s5. GenBank Accession No. AAA02168.1, May 21, 1993, 1 page

416. GenBank Accession No. AFK42304.1, "unknown [Medicago truncatula], May 25, 2012, 1 page

417. GHARST, "Biochemical and Rheological Characteristics of Peanut Proteins Crosslinked with
Microbial Transglutaminase," A dissertation submitted to the Graduate Faculty of North Carolina
State University, Raleigh NC, 2007, 149 pages

418. Gharst, "Effects of Transglutaminase Catalysis on the Functional and Immunoglobulin Binding
Properties of Peanut Flour Dispersions Containing Casein," J. Agric. Food Chem., 2008, 56:10913-
10921

419. Gharst, "The Effect of Transglutaminase Crosslinking on the Rheological Characteristics of Heated
Peanut Flour Dispersions," J. Food Sci., 2007, 72(7).C369-C375

420. Gilbert et al., "The revolutionary meatless burger from Impossible Foods is perfect for vegetarians
and carnivores alike," Tech Insider, August 4, 2016, retrieved on August 25, 2016,
<http://www.techinsider.io/the-impossible-foods-burger-review-vegetarian-2016-8>, 9 pages

421. Go Veggie!, “O% Dairy. 100% Yum.,” posted on or before 2013, accessed 1/7/2014,
http://goveggiefoods.com/our-products/dairy-free-cheese-alternative-products/, 1 page

422. Go Veggie!, Dairy Free Products and Nutrition Facts, posted on or before 2013, accessed 2/7/2014,

http://goveggiefoods.com/our-products/dairy-free-cheese-alternative-products/, 13 pages
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423, Gordinier, “Masters of Disguise Among Meatless Burgers,” The New York Times, 3/22/2011,
accessed 1/7/2014,
http://www.nytimes.com/2011/03/23/dining/23meatless. html?pagewanted=all& r=0, 5 pages

424, Griffths, "XCIII. The Action of Gastric Juice on Beef Muscle-Globulin, With References to
Anaemia," Biochemistry Journal, 28:671-675 (1934)

425, Grigorakis et al., "Organoleptic and volatile aroma compounds comparison of wild and cultured
gilthead sea bream (Sparus aurata): sensory differences and possible chemical basis," Aquaculture
225:109-119 (2003)

426. Grobart, "Making a Steak Without a Cow," Bloomberg Technology, June 21, 2016, retrieved June
23, 2016 <http://www.bloomberg.com/news/articles/2016-06-2 1/making-a-steak-without-the-cow>,
2 pages

427. Grosch, "Evaluation of the Key Odorants of Food by Dilution Experiments, Aroma Models and
Omission," Chem. Senses 26:533-545 (June 2001)

428. Grounds for Opposition Against European Patent No. EP 2 943 072, dated September 27, 2018, 44
pages

429, Grunwald et al., "Mechanisms of Heme Protein-Mediated Lipid Oxidation Using Hemoglobin and
Myoglobin Variants in Raw and Heated Washed Muscle," J. Agric. Food Chem., 2000, 54:8271-
8280

430. Hanlon, “Fake Meat: is science fiction on the verge of becoming fact?,” The Guardian, June 22,
2012, http://www theguardian.com/science/2012/jun/22/fake-meat-scientific-breakthroughs-
research, 7 pages

431. Hannah, "A fermented feast," Bittersweet, retriecved on November 3, 2016, retrieved from
<https://bittersweetblog.com/2010/06/09/a-fermented-feast/>, 2 pages

432, Heller, "Barbecued Soybeans," Vegetarian Soybean Recipes, Mother Earth News, January/February
1985, http://motherearthnews.com/real-food/vegetarian-soybean-recipes-zmaz85asic.aspx

433. Heme Protein Database, “Welcome to the Heme Protein Database,” posted on or before 4/14/2013,
accessed 12/18/2013, http://hemeprotein.info/heme.php, 1 page

434, Heritage Health Food Creamy Veeta Cheeze Sauce Mix, Vegan Essentials, posted on or before
8/13/2013, retrieved 2/7/2014, http://store.veganessentials.com/creamy-veeta-cheeze-sauce-mix-by-
heritage-health-food-p3945.aspx, 1 page

435. Herper, "Mission Impossible Burger: Tasting The Fake Meat That Wants To Save The World,"
Forbes, July 28, 2016, retrieved on August 25, 2016,

<http://www forbes.com/sites/matthewherper/2016/07/28/mission-impossible-burger-tasting-the-
fake-meat-that-wants-to-save-the-world/#57781d823¢43>, 6 pages

436. Herper, “Drop that Burger,” Forbes Online, November 12, 2009,
http://www.forbes.com/forbes/2009/1130/thought-leaders-mcdonalds-global-warming-drop-that-
burger.html, 4 pages

437. Homma et al. “Cheese-like food production from various nuts,” Food Preservation Science, Japan
2009, ABSTRACT
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438. Hoshaw, "Silicon Valley's Bloody Plant Burger Smells, Tastes and Sizzles Like Meat" the salt, June
21, 2016, retrieved June 21, 2016
<http://www.npr.org/sections/thesalt/2016/06/21/482322571/silicon-valley-s-bloody-plant-burger-
smells-tastes-and-sizzles-like-meat>, 8 pages

439. Hui et al., "Handbook of meat and meat processing," CRC Press, 2012, retrieved on December 05,
2016, retrieved from <https://www.crcpress.com/Handbook-of-Meat-and-Meat-Processing-Second-
Edition/Hui/p/book/9781439836835>, 3 pages

440. International Preliminary Report on Patentability in International Application No.
PCT/US2014/011361, dated July 14, 2015, 13 pages

441. International Preliminary Report on Patentability in International Application No. PCT/US
2012/046560, mailed 1/23/2014, 12 pages

442, International Preliminary Report on Patentability in International Application No. PCT/US
2012/46552, mailed 1/23/2014, 9 pages

443, International Preliminary Report on Patentability in International Application No. PCT/US14/11347,
dated July 14, 2015, 10 pages

444. International Preliminary Report on Patentability in International Application No. PCT/US14/11362,
dated July 23, 2015, 10 pages

445, International Search Report and Written Opinion in International Application No. PCT/US
2012/046560, mailed 12/14/2012, 11 pages

446. International Search Report and Written Opinion in International Application No. PCT/US
2012/46552, mailed 11/19/2012, 12 pages

447, International Search Report and Written Opinion in International Application No. PCT/US14/11347,
dated July 3, 2014, 20 pages

448. International Search Report and Written Opinion in International Application No. PCT/US14/11361,
dated June 16, 2014, 26 pages

449, International Search Report and Written Opinion in International Application No. PCT/US14/11362,
dated June 13, 2014, 19 pages

450. International Search Report and Written Opinion in International Application No.
PCT/US2015/017147, dated May 01, 2015, 15 pages

451. International Search Report and Written Opinion in International Application No.
PCT/US2015/023679, dated August 28, 2015, 26 pages

452, Invitation to Pay Fees in International Application No. PCT/US14/11361, dated April 10, 2014, 4
pages

453. Jamieson, "Iroquois Stew with Beef, Chicken and Pork," Epicurious, November 1995, retrieved on
9/10/2015, http://www epicurious.com/recipes/food/printerfriendly/iroquois-stew-with-beef-
chicken-and-pork-865, 2 pages

454, Jensen, "Comparative Analysis of Autoxidation of Haemoglobin," J. Experimental Biology, 2001,
204:2029-2033

455. Ju and Kilara, “Textural Properties of Cold-set Gels Induced from Heat-denatured Whey Protein
Isolates,” J. Food Science, 1998, 63(2): 288-292

456. Jublot et al., "Quantitation of sulphur aroma compounds in maillard model reaction systems of
different composition," Expression of Multidisciplinary Flavour Science, 4 pages (2010)
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457. Kanani, “The Future of Meat is Meatless, Just as Tasty, And About to Change the World,” Forbes,
3/6/2014, retrieved on 9/11/2015, http://www.forbes.com/sites/rahimkanani/2014/03/06/the-future-
of-meat-is-meatless-just-as-tasty -and-about-to-change-the-world/, 8 pages

458. Karahadian et al., "Action of Tocopherol-Type Compounds in Directing Reactions Forming Flavor
Compounds in Autoxidizing Fish Oils," J. Amer. Oil Chem. Soc., 66:1302-8 (1989)

459, Kerscher et al., "Quantification of 2-Methyl-3-furnathiol, 2-Furfurylthiol, 3-Mercapto-2-pentanone
in Heated Meat," J. Agric. Food Chem. 46:1954-1958 (1996)

460. Kerth and Miller, "Beef flavor: a review from chemistry to consumer," White Paper: Product
Quality, Texas A&M University Dept of Animal Sciences, 25 pages (2013)

401. Khan et al., "Meat flavor precursors and factors influencing flavor precursors- A systematic review,"
Meat Science, 110:278-284 (December 2010)

462. Konermann et al., “Acid-induced denaturation of myoglobin studied by time-resolved electrospray
ionization mass spectrometry”, Biochemistry, 1997, vol. 36, pages 6448-6454

463. Koutsidis et al., "Water-soluble precursors of beef flavor: 1. Effect of diet and breed," Meat Science,
79:124-130, 2008

464. Kraft American Singles Package Ingredients, posted on or before 6/27/2012, accessed on 1/7/2014,
http://www kraftrecipes.com/Products/ProductInfoDisplay.aspx?Siteld=1&Product=2100060473, 1
page

465. Kummer, “The Problem with Fake Meat,” MIT Technology Review, March 31, 2015, retrieved
April 20, 2016, <https://www.technologyreview.com/s/536296/the-problem-with-fake-meat/>, 11
pages

466. Kung et al., “Tobacco as a Potential Food Source and Smoke Material: Nutritional Evaluation of
Tobacco Leaf Protein,” J. Food Sci., 1980, 45(2):320-322, 327

467. Lane et al., "The Variety of Odors Produced in Maillard Model Systems and How They are

Influenced by Reaction Conditions," The Maillard Reaction in Foods and Nutrition, American
Chemical Society, pp. 141-158 (April 1983)

468. Leahy Gardens Vegan & Delicious, Macaroni & Cheese and Cheese Flavored Sauce Mix Product
and Nutrition Facts, posted on or before 2/8/2010, retrieved 2/7/2014,
http://www.leaheyfoods.com/products/MacCheese.aspx, 3 pages

469. Leduc et al., "Differentiation of fresh and frozen/thawed fish, European sea bass (Dicentrarchus
labrax), gilthead seabream (Sparus aurata), cod (Gadus morhua) and salmon (Salmo salar), using
volatile compounds by SPME/GC/MS," J. Sci. Food Agric., 92:2560-80 (2012)

470. Leghemoglobin, NCBI's database accession 004939, March 1, 2002

471. Lisanatti Foods, Vegan Cheeze Products and Nutrition Facts, posted on or before 3/26/2013,
retrieved 2/7/2014,
http://www.lisanatti.com/index.php?option=com_zoo&view=category&layout=category&Itemid=22
, 5 pages

472, Liu et al., “Intermolecular Interactions During Complex Coacervation Of Pea Protein Isolate And
Gum Arabic,” Journal of Agricultural and Food Chemistry, 2010, 58:552-556

473. Lombardi et al., "Total Heme and Non-heme Iron in Raw and Cooked Meats," Journal of Food

Science, 67(5):1738-1741 (2002)
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474, Lopez, "We just tried the Tmpossible Burger' - the meatless burger NYC has been waiting for,"
Business Insider, July 27, 2016, retrieved on August 25, 2016,
<http://www .businessinsider.com/what-the-impossible-burger-tastes-like-2016-7>, 5 pages

475. Lugay and Kim, “Freeze alignment: A novel method for protein texturization,” Utilization of Protein
Resources, 1981, Page 177-187

476. Luteness, “The Richest Source of Protein,” MOSAIC, May/June 1979, 39-45

477. Macleod, Glesni et al., "Natural and simulated meat flavors (with
particular reference to beef)" Critical Reviews in Food Science & Nutrition, Vol. 14, 309-437, 1981

478. MacMunn, “An address on some of the applications of the spectroscope to medicine”, The British
Medical Journal, January 3, 1891, pages 3-9

479. Maltais et al., “Formation of Soy Protein Isolate Cold-Set Gels: Proteins and Salt Effects,” J. Food
Science, 2005, 70 (1): C67-C73

480. Magsood et al., "Haemoglobin-mediated lipid oxidation in the fish muscle: A review," Trends in
Food Science & Technology, 2012, 28:33-43

481. Marshall et al., "We Tried the "Bleeding" Vegetarian Burger And It Was Actually Good," July 27,

2016, retrieved July 28, 2016 <https://www.buzzfeed.com/chelseamarshall/bleeding-vegetable-
burger?utm_term=jaa03Kyo7#.0gVOmM7MAW>, 10 pages

482. McGorrin, "Advances in Dairy Flavor Chemistry," Food Flavors and Chemistry: Advances of the
New Millennium, Spanier, A. M.; Shahidi,F.; Parliment, T. H.; Mussinan, C. J.; Ho, C.-T.; Contis,
E. T, Eds., RovalSociety of Chemistry, Cambridge, pp. 67-84 (2001)

483. McGorrin, "Character-impact flavor and off-flavor compounds in foods," Flavor, Fragrance, and
Odor Analysis, 2nd, 207-262 (2012).

484. McGorrin, "The significance of volatile sulfur compounds in food flavors," Volatile sulfur
compounds in food 1068, 29 pages (2011).

485. Mercola, "Controversy over fake meat burger," 2011,

https://articles.mercola.com/sites/articles/archive/2017/08/21/impossible-burger-meat-
substitute.aspx (Year: 2011), 9 pages

486. Moon et al., "Odour-active components of simulated beef flavour analyzed by solid phase micro-
extraction and gas chromatography-mass spectrometry and -olfactometry," Food Research
International, 39:294-308 (April 2006)

487. Morita, "Comparison of aroma characteristics of 16 fish species by sensory evaluation and gas
chromatographic analysis," J. Sci. Food Agric., 83:289-297 (2003)

488. Morningstar Farms Garden Veggie Patties Package Ingredients, posted on or before 6/26/2013,
accessed 1/7/2014, https://www.morningstarfarms.com/products/burgers/garden-veggie-patties, 6
pages

489. Mottram et al., "Formation of Sulfur Aroma Compounds in Reaction Mixtures Containing Cysteine
and Three Different Forms of Ribose," J. Agric. Food Chem., 50:4080-4086 (2002)

490. Mottram, "Flavour formation in meat and meat products: a review," Food Chemistry, 62(4):415-24
(August 1998)

491. Mottram," An Overview of the Contribution of Sulfur-Containing Compounds to the Aroma in
Heated Foods," Heteroatomic Aroma Compounds, American Chemical Society, pp. 73-92 (August
2002)
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492. Nacho Mom’s Vegan Queso, Products and Nutrition Facts, posted on or before 9/20/2010, retrieved
on 2/7/2014, http://fatgoblin.com/Home html, 6 pages

493, Naike, "Food Flavor Chemistry," 1st Edition China Light Industry Press, pages 236-243 (1996)
(English Translation)

494, Nielsen et al., "Improved Method for Determining Food Protein Degree of Hydrolysis", Journal of
Food Science: Food Chemistry and Toxicology, Vol. 66, 2001

495. Nielson, Introduction to the Chemical Analysis of Foods, Jones & Bartlett Publishers, 1994

496. Nutty Cow Nut Cheeses, Products and Nutrition Facts, posted on or before 7/23/2012, retrieved
2/7/2014, http://www.nuttycow.com/, 6 pages

497. Oclligrath, "Heat Degradation of Heme In Met-hemoglobin and Met-myoglobin Model Systems
Measured by Reversed-Phase Ton-Pair High Performance Liquid Chromatography," J Food Science,
1998, 53(1): 40-42

498. Office Action in Russian Patent Application No. 2014104812, dated May 23, 2017, 8 pages (English
Translation)

499, Ofori and Hsich, "The Use of Blood and Derived Products as Food Additives", Chapter 13 of book
Food Additive Edited by Yehia El-Samragy Published: February 22nd 2012

500. Oshodi et al., "In vitro protein digestibility, amino acid profile and available iron of infant-weaning

food prepared from maize flour and bovine blood", Food Research International, vol. 30, no. 3-4,
pages 193-197, 1997

501. PancakeNinja, "Beef and chicken cheese burgers" — Pancake Ninja, 2011, http://pancake-
ninja.blogspot.com/2011/06/
beef-and-chicken-cheese-burgers.html, downloaded 22 November 2017, 8 pages

502. Parmela Parmesan Style Aged Nut Cheese, Product and Nutrition Facts, 2012, retrieved 2/7/2014,
http://www.parmelafoods.com/your-health. html, 4 pages

503. Pazos et al., "Effect of pH on Hemoglobin-Catalyzed Lipid Oxidation in Cod Muscle Membranes in
Vitro and in Situ," J. Agric. Food Chem., 2005, 53:3605-3612

504. Peace Cheese 100% Plant-based Cheese Alternative, Product and Nutrition Facts, posted on or
before 6/6/2012, retrieved 2/7/2014, http://www ilovepeacecheese.com/#/products/4571642621, 3
pages

505. Peterson, “The Impact of the Enzymatic Hydrolysis Process on Recovery and Use of Proteins™, In:
Birch G.G., Blakebrough N., Parker K.J. (eds) Enzymes and Food Processing. Springer, Dordrecht
(1981)

5006. Proulx et al., "Iron Bioavailability of Hemoglobin from Soy Root Nodules Using a Caco-2 Cell
Culture Model," J. Agricultural and Food Chemistry, February 2006, 54(4):1518-1522

507. Proulx, "Diversified strategies for improving iron bioavailability of maize," Iowa State University -

Retrospective Theses and Dissertations, 2007 retrieved on September 19, 2016, retrieved from
<http://lib.dr.iastate.edu/rtd/15852/>, 144 pages

508. Punk Rawk Labs: an ongoing experiment in optimal health, Nut Milk Cheese Products, posted on or
before 6/8/2011, retrieved 2/7/2014, http://www.punkrawklabs.net/cheeses.html, 4 pages
509. Ramos et al., "What is Masa? - Ingredient Intelligence," The Kitchen, retrieved on 12/01/2016,

http://www.thekitchn.com/whats-the-difference-between-masa-and-masa-harina-226434, 5 pages
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510. Rebellato et al., "Iron in fortified biscuits: A simple method for its quantification, bioaccessibility
study and physicochemical quality," Food Research International, 2015, 77:385-391

511. Reedy et al., “Development of a heme protein structure-electrochemical function database,” Nucleic
Acids Research, 2008, 36:307-313

512. Richards et al., "Effects of Fish Heme Protein Structure and Lipid Substrate Composition on
Hemoglobin-Mediated Lipid Oxidation," J. Agric. Food Chem., 2007, 55:3643-3654

513. Richards et al., "Pro-oxidative Characteristics of Trout Hemoglobin and
Myoglobin: A Role for Released Heme in Oxidation of Lipids," J. Agric. Food Chem., 2005,
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518. Rowe, "Chemistry and technology of flavors and fragrances," Oxford:: Blackwell; 2005, 351 pages
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plant-blood-1412725267, 5 pages
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Mixtures: Comparison with Aqueous Reaction Systems," Flavor Analysis, American Chemical
Society, pp. 320-330 (September 1998)
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<http://www.southernminn.com/owatonna_peoples_press/news/article 3d414149-1040-534d-b1af-
bf4£8c486788.html>, 5 pages

523. Selli et al., "Odour-active and off-odour components in rainbow trout (Oncorhynchus mykiss)
extracts obtained by microwave assisted distillation-solvent extraction," Food Chemistry, 114:317-
322 (2009)

524, Shahidi et al., "Meat flavor volatiles: A review of the composition, techniques of analysis, and
sensory evaluation," CRC Critical Reviews in Food Science and Nutrition, 24(2):141-243 (January
1986)

525. Shi et al., "Identification of characteristic flavour precursors from enzymatic hydrolysis-mild
thermal oxidation tallow by descriptive sensory analysis and gas chromatography—olfactometry and
partial least squares regression," Journal of Chromatography B, 913-914:96-76 (January 2013)
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Abstract not available for JP2GI0523128 {A}
Abstract of corresponding document: USZ008254198 (A1}

The present invartion provides a process for producing a colored struciurad protein
product with protein fibers that are substantially aligned and the resultant product.
Specifically, the plant prolein is combined with a colorant and extruded, forming a
colored structured profein product with protein fibers that are substantially aligned and
the resultant product
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PROBLEM TO BE SOLVED: To mask retort odor of a sauce for a retort

bowl SOLUTION: A production method for masking the retort odor of a sauce for g
retort bowl including meatl salecied from beef, pork and chicken, is a masking method
of a retort odor of a retort bowt in which a sauce for the retort bowt includes atf least one
fruit juice selecied from the group consisting of apple juice, peach juice, mandarin
orangs uice and muscat juice.
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BDESCRIPTION
GLYCERYL AND GEYCOL ACID COMPOUNDS
CROSS-REFERENCE TO RELATED APPLICATIONS
F0001] This application claims the benefit of U.S. Provisional Application Serial No.

60/747,760, filed May 19, 2006, the contents of which are incorporated by reference.

BACKGROUND OF THE INVENTION

A, Kield of the Invention

[0002] The present invention relates generally to a compound that can be used in
compositions such as cosmetic skin care compositions. The compound can include an acid

molecule attached to a glycerol or glycol molecule vig an ester linkage.

B. Description of Related Art

(600317 With ageing, chronic cxposure to adverse environmental factors, or
malnutrition, the visual appearance, physical properties, and physiological functions of skin
can change in ways that are considered visually undesirable. The most notable and obvious
changes include the development of fine lines and wrinkles, loss of elasticity, increased
sagging, loss of firmness, loss of color evenness or tone, coarse surface texture, and motiled
pigmentation. Less obvious, but measurable changes which occur as skin ages or endures
chronic environmental insult include a general reduction in cellular and tissue vitality,
reduction in cell replication rates, reduced cutancous blood flow, reduced moisture content,
accumulated errors in structure and function, alterations in the normal regulation of common
biochemical pathways, and a reduction in the skin's ability to remodcl and repair itself.
Many of the alterations in appearance and function of the skin are caused by changes in the

outer epidermal layer of the skin, while others are caused by changes in the lower dermis.

10004} Several different approaches have been used to treat damaged skin caused by
aging, environmental factors, chemicals, or malnutrition. These approaches can oftentimes

have various drawbacks, such as significant irritation to the skin or skin toxicity.
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SUMMARY OF THE INVENTION

[0G05] The present invention overcomes deficiencies in the art. In a non-limiting
aspect, the invention relates generally to compounds that can be used in compositions such as
cosmefic and pharmaceutical compositions. In certain embodiments, the compound can
include an acid molecule attached to a glyceryl or glyeol molecule vig an ester linkage.
Generic and specific structures of these compounds are disclosed throughout this

specification and incorporated info this section by reference.

10006} In certain embodiments, the compounds can be incorporated into a
composition.  The composition can be cosmefic composition or a pharmaceutical
composition. The composition can be topically applied to skin. The compositions can be
meluded in a cosmetic vehicle. Non-limiting examples of costetic vehicles are disclosed in
other sections of this specification and are known to those of skill in the art. Examples of
cosmetic vehicles include emulsions {e.g., oil-in-water and water-in-oil emulsions), creams,
lotions, solutions {e.g., aqueous or hydro-alcoholic solutions}), anhydrous bases {e.z., hipstick
or 4 powder}, gels, and ointments. In other non-limiting embodiments, the compositions of
the present invention can be included in anti-aging, cleansing, or moisturizing products. The
compositions can also be formulated for topical skin application at least 1, 2, 3, 4, 5, 6, 7, or
more times a day during use. In other aspects of the present invention, compositions can be

storage stable or color stable, or both.

[0007] iIn certain embodiments, the compositions of the present invention can include
from about 0.001% to about 20%, by weight or volume, of glyceryV/acid or glycol/acid
compounds, or a combination of both. 1t should be recognized, however, that the amount of
the compounds in a composition can be modified below, within, or above this range based on
the desived results (e.g., 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23,24,25,26,27,28,29,30,31,32, 33,34, 35,36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46,
47, 48, 49, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 96, 97, 98, 99%, or more, by weight or
volume of the composition). Therefore, the amount of a glyceryl/acid or glycol/acid
compound can include less than 0.001% or more than 5%, by weight or volume. In other
aspects, the compositions can include 0.002, 0.003, 0.004...1,2,3,4,5,6,,7,8,9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 95, 96, 97, 98, 99%, or
more or, or any range derivable therein, by weight or volume of glyceryl or glycol salicylate

or a combination of both. In other embodiments, the compositions of the present invention
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can further include a carnitine molecule. The carnitine molecule can be acylated {e.g., acetyl-
l-carnitine). In certain aspects, the ratio of any ingredient within the composition when
compared to another ingredient can be from about 1:1, 2:1, 311, 4:1, 5:1, 6:1, 7:1, 8:1, 9:1,
10:0, The, B200, 1300, 14cl, 1500, 16:1, 17:0, 184, 1904, 2001, 2101, 22:1, 23:1, 24:1, 25:1,
26:1, 27:1, 281, 29:1, 30:1, 31:1, 32:1, 33:1, 34:1, 35:1, 36:1, 37:1, 38:1, 39:1, 40:1, 50:1,
60:1, 7¢:1, 8011, 90:1, 100:1, or more or any number derivable therein, by weight or volume
of the total composition. In other aspects, the ratio of any ingredient within the composition
when compared to another ingredient can be from about 1:2, 1:3, 114, 1:5, 1:6, 1:7, 1.8, 1:9,
110, 1011, 112, 1513, 1:14, 1:15, 1116, 1:17, 1118, 1119, 1:20, 1:21 | 1:22, 1:23, 1:24, 1:25,
1:26, 1:27, 1:28, 1:29, 1:30, 1:31, 1:32, 1:33, 1:34, 1:35, 1:36, 1:37, 1:38, 1:39, 1:40, 1:50,
160, 1:70, 1:80, 1:90, 1:100, or more or any number derivable therein, by weight or voluroe

of the total composition.

[0008] The compositions of the present invention can also be modified to have a
desired oxygen radical absorbance capacity (ORAC) value. In certain non-limiting aspects,
the compositions of the present invention can be modified to have an ORAC value per mg of
at least about 1, 2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25,26, 27, 28, 29, 30, 35, 40, 45, 50, 55, 60, 70, 80, 90, 95, 100, 200, 300, 400, 500, 600,
700, 800, 900, 1000, 2000, 3000, 4000, 5600, 6000, 7000, 8000, 9000, 10000, 15000, 20000,

70
30000, 50000, 100000 or more or any range derivable therein.

{0009} In other non-limiting aspects of the present invention, the compositions can
further include a vitamin, a mineral, an essential faity acid, an amino acid (including essential
and non-essential amino acids), a flavinoid, and/or a protein, or a combination thereof. Non-
lumting examples of vitamins include the B vitamins {e.g, Bl, B2, B6, B12, niacin, folic
acid, biotin, and pantothenic acid), vitamin C, vitamin D, vitamin E (e.g.., tocopherol or
tocopheryl acetate), vitamin A (e.g., palmitate, retinyl palmitate, or retinoic acid), and
vitamin K. Non-limiting examples of minerals include iron, potassium, phosphorus,
magnesium, manganese, selenium, and calcium. Non-limiting examples of essential fatty
acids include Omega 3 (linolenic acid), Omega 6 (linoleic acid) and Omega 9 (oleic acid)
essential fatty acid, or a combination thereof. Non-limiting examples of amino acids include
essential amino acids {(e.g.., lysine, leucine, isoleucine, methionine, phenylalanine, threonine,
tryptophan, valine, histidine, or arginine} and non-essential amino acids {e.g.., serine,

asparagine, glutamine, aspartic acid, glutamic acid, alanine, tyrosine, cysteine, glycine, or

(s
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proline).  Non-limiting examples of flavinoids include anthocyanin compounds (e.g.,

cyanmidin-3-glucoside and cyanidin-3-rutinoside).

[6016] The compositions in vou-limiting aspects can have a pH of about 6 to about 9.
In other aspects, thepHcanbe 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, or 14. The compositions
can include a triglyceride. Non-limiting examples include small, medium, and large chain
triglycerides. In certain aspects, the triglyceride is a medivm chain triglyceride {e.g., caprylic
capric triglyceride). The compositions can also include preservatives. Non-limiting
examples of preservatives include methylparaben, propylparaben, or a mixture of

methylparaben and propylparaben.

[OOl i} Also disclosed is a method of treating or preventing a skin condition
comprising topical application of a composition comprising a glyceryl/acid compound and/or
a glycol/acid compound, wherein the topical application of the composition treats the skin
condition. Non-limiting examples of skin conditions include pruritus, spider veins, lentigo,
age spots, senile purpura, keratosis, melasma, blotches, fine lines or wrinkles, nodules, sun
damaged skin, dermatitis (including, but not limited to seborrheic dermatitis, nummular
dermatitis, contact dermatitis, atopic dermatitis, exfoliative dermatitis, perioral dermatitis,
and stasis dermatitis), psoriasis, folliculitis, rosacea, acne, impetigo, erysipelas, erythrasma,
eczema, and other inflammatory skin conditions. In certain non-limiting aspects, the skin
condition can be caused by exposure to UV light, age, irradiation, chronic sun exposure,
environmental pollutants, air pollution, wind, cold, heat, chemicals, disease pathologies,
smoking, or lack of nutrition. The skin can be facial skin or non-facial skin (e.g., arms, legs,
hands, chest, back, feet, etc.). The method can further comprise identify a person in need of
skin treatrent. The person can be a male or female. The age of the person can be at least 1,
2,3,4,5,6,7,8,9,10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, or

more years old, or any range derivable therein.

[0012] The compositions of the present invention can also be used in methods for
exfoliate the skin. This allows the user to shed dead skin cells and also encourages the skin’s
natural sloughing process. An advantage of this process is that it reveals and exposes
“younger,” fresher skin. The shedding process unclogs pores, keeps skin clean and helps

reduce acne breakouts.
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[0013] The methods of the present invention can also include topically applying an
amount etfective to: increase the stratum corneum turnover rate of the skin; decrease skin
roughness; increase collagen synthesis in fibroblasts; increase cellular anti-oxidant defense
mechanisms {e.g.., exogenous additions of anti-oxidants can bolster, replenish, or prevent the
loss of cellular antioxidants such as catalase and glutathione in skin cells {e.g., keratinocytes,
melanocytes, langerhans cells, eic.) which will reduce or prevent oxidative damage to the
skin, cellular, proteins, and lipids); inhibit melanin production in melanocytes; reduce or
prevent oxidative damage to skin (including reducing the amount lipid peroxides and/or
protein oxidation in the skin); enhance desmosomal degradation, leading to an increase in
comeocyte desquamation; increase cytokines, hyaluronic acid, cell proliferation, collagen
production and epidermal proliferation; normalize comeocyte cohesion; enhance lipid
synthesis in the intercellular areas; target the sebum in the sebaceous glands; and activate

fibroblasts.

100147 The compositions of the present invention can also be used in a regimen alone
or with other compositions (e.g., skin care compositions). For instance, the composition of
the present invention can be applied in the morning and/or evening at predetermined intervals
and/or amounts. Alternatively, the compositions of the present invention can be applied in

the morning and a second skin care composition can be applied in the evening and vice versa.

[0015] Also disclosed are methods for using the glycerylacid compounds and
glycol/acid compounds as moisturizing agents, fili-forming agents, UV absorption agents,
and/or skin treatment agents. For instance, the compounds can maintain and/or increase the
hydration (such as water content) of skin. The compounds can also hubricate the skin, The
compounds can form a film or barrier on the outer surface of the skin which can reduce or
prevent the evaporation of water from the skin. In certain aspects, the filim can have tactile
properties which make the skin feel soft or smooth. The compounds can also be used as UV
absorption agents and can be used in methods for increasing the UV absorption
characteristics of a composition such as, for example, a sunscreen composition. The
compounds can be used in methods for increasing the SPF of a sunscreen composition. In
certain aspects, the compounds can be used to increase the efficiency of existing sunscreen
products and/or sunscreen agents that arc used in such products.  Alternatively, the
compounds can be used as a stand alone sunscreen agent. In certain embodiments, the

compounds can be used in methods for reducing or preventing cosmetic compositions from
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chemical or physical deterioration that is induced by ultraviolet light. The compounds and/or
compasitions of the present invention can diffract or absorb a broad spectrum of UV
radiation. For example, the compounds and/or compositions can absorb or diffract UVA
{(approximately 315 to 400mm), UVB (approximately 280 to 315) and/or UVC (approximately
10 to 280nmy) light. In certain aspects, the compounds sud/or compositions can absorb or
diffract UV hight ranging from about 1 to about 400nm, or any integer or range therein {e.g.,
2,10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200,
210, 220, 230, 240, 250, 260, 270, 280, 290, 300, 310, 320, 330, 340, 350, 360, 370, 380,
390, 3993,

[0016] Also conternplated are kits that include the compositions of the present
mnvention. In certain embodiments, the composition is comprised in a container. The
container can be a bottle, dispenser, or package. The container can dispense a pre-determined
amount of the composition. In certain aspects, the compositions is dispensed in a spray or
mist, dollop, or liquid. The container can include indicia on its surface. The indicia can be a

word, an abbreviation, a picture, or a symbol.

[0017] Alse contemplated is a product comprising a composition of the present
mvention. In non-limiting aspects, the product can be a cosmetic product. The cosmetic
product can be those described in other sections of this specification or those known to a
person of skill in the art. Non-limiting examples of products include a moisturizer, a cresm, a
lotion, a skin softener, a foundation, a night cream, a lipstick, a cleanser, a toner, a sunscreen,

a mask, or an anti-aging product.

{0018] It is contemplated that any embodiment discussed in this specification can be
mmplemented with respect to any method or composition of the invention, and vice versa.

Furthermore, compositions of the invention can be used to achieve methods of the invention.

[0019] The term “alkyl” includes straight-chain alkyl groups, branched-chain alkyl
groups, cycloalkyl (alicyclic) groups, alkyl heteroatom-substituted cycloalkyl groups, and

cycloalkyl hetercatom-substituted alkyl groups.

(00201 The term “alkoxy” includes a group having the structure —OR, where R is an
alkyl group. Non-limiting examples of alkoxy groups include —OCH3, —OCH,CH;3, ~

OCHCHoCH3, ~OCH(CHy )y, ~OCH(CH2)y, efe.
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00217 The term “hydroxyalkvl” inchudes an alkyl group having at feast one hydroxy
. | k YaiKs yi group 8 ¥ 3
group.

[0023] The term “about” or “approximately” are defined as being close to as

understood by one of ordinary skill in the art, and in one non-limiting embodiment the terms

are defined o be within 10%, within 5%, within 1%, and/or within §.5%%.

v

10023] The terms “inhubiting” or “reducing” or any variation of these terms, when
used in the claims and/or the specification includes any measurable decrease or complete

inhibition to achieve a desired resull.

10024] The term “effective,” as that term is used in the specification and/or claims,

means adeguate to accomplish a desired, expected, or intended resuli.

a

10025] The use of the word “a” or “an” when used in conjunction with the term

“comprising” in the claims and/or the specification may ruean “one,” but it is also consistent

7 64

with the meaning of “one or more,” “at least one,” and “one or more than one.”

[0026] The use of the ferm “or” in the claims is used to mean “and/or” unless
explicitly indicated to refer to alternatives only or the alternatives are mutually exclusive,

although the disclosure supports a defimition that refers to only alternatives and “and/or.”

10027} As used in this specification and claim(s), the words “comprising” (and any
form of comprising, such as “comprise” and “comprises”), “having” {and any form of having,
such as “have” and “has™), “including” (and any form of including, such as “includes” and
“include”) or “containing” (and any form of containing, such as “containg” and “contain”) are

inclusive or open-ended and do not exclude additional, unrecited elements or method steps.

[0028] Other objects, features and advantages of the present invention will become
apparent from the following detailed description. It should be understood, however, that the
detailed description and the examples, while indicating specific embodiments of the
nvention, are given by way of illustration only. Additionally, it is conterplated that changes
and modifications within the spirit and scope of the invention will become apparent {0 those

skilled in the art from this detailed description.

7
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DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0029] In today’s image conscious society, people are continually looking for a
product that can protect or improve the visual appearance of their skin. Often times, aged

skin, uneven skin tone, or skin damaged by environmental factors such as UV light, chronic
sun exposure, environmental pollutants, chemicals, disease pathologies, or smoking, is
associated with unattractive skin. Compounds of the present invention can be used in all
types of cosmetic corpositions/formulations for treating, preserving, or preventing the

appearance of aged or damaged skin.

(60307 For instance, the compounds of the present invention can have a wide varety
of uses in compositions that are applied to skin. Non-limiting examples include using the
compounds as a moisturizing agent, a film-forming agent, a UV absorption agent, and a skin
treatment agent, As a moisturizing agent, the compounds can help maintain and/or increase
the hydration of skin, thereby making the skin softer and more pliable. The compounds can

also act as lubricants for the skin to treat, reduce, or prevent skin flaking and dry skin.

{00317 As g film-forming agent, the compounds can be used to form a film or barrier
on the outer surface of the skin. This can be beneficial to the skin by reducing or preventing
the evaporation of water from the skin. Additionally, the film can have tactile properties that

make the skin feel soft and smooth.

(00327 As a UV absorption agent, the compounds can be used to protect the cosmetic
composition from chemical or physical deterioration induced by ultraviolet light. The
compounds can also be used as a suonscreen agent in sunscreen compositions. The
compounds can also increase the sun protection factor (SPF) of a sunscreen composition that

already includes a sunscreen agent.

10033} As a skin treatment agent, the compounds can be used as active ingredients in
topical skin care compositions. Non-limiting examples of skin conditions that can be treated

with the compounds of the present invention are disclosed throughout this specification.

[0034] These and other aspect of the invention are described in further non-limiting

detail below.
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A, GlyceryVAcid and Glycol/Acid Compounds
1. Glycerylacid Compounds

[0035] A glyceryl/acid compound of the present invention can be derived from
glycerol molecule which has the following structure:

TN

HO OH

OH
Glyeerol
The acid portion of the glyceryl/acid compounds can be attached via an ester linkage of the
OH group of the glycerol molecule and the COOH group of the acid molecule. In non-
Hmiting aspects, a glyceryl/acid compound can have the following generic chemical
structure:
S| Rs
Ry |

AT
rRa” | | Dor,
By | Rs

ORg
where R, Ry, Ry, Rs, Ry, Rs, and R can each independently be an H, an acid molecule, a
hydroxy, a halogen, an oxo {e.g., ether), an alkoxy, a silyloxy, an acyl, an aryl, an acetyl, a
carbonyl, a cyano, a heterocyclyl, an amido, an aminocarbonyl, an amino, -NH-alkyl, -
Nalkyl),, -NH-(substituted alkyl), -N-(substituted alkyl), -NH-aryl, -N{aryl),, an azido, a
trialkylsilyloxy, an acyloxy, a acylamine, a bis-acylamino, an ester, a NO, a NO;,, or a sulfo
{e.g., thioether, thioester, thiocarbonyl, sulfonamido, sulfonyl, efc.). In certain aspects, the
acid molecule is selected from the group consisting of salicylic acid, cinnamic acid, and
benzeic acid, and derivatives and substituted acids thereof. Other non-limiting examples of
acids that can be used in the context of the present inveniion are described in International
Cosmetic Ingredient Dictionary and Handbook, 10 Ed., 2004, which is incorporated by
reference. In certain aspects, at least one of R, Ry, and Rg is an acid, R and Ry are acids, R
and R are acids, Ry and Ry are acids, or R, Ry, and Rg are all acids. Non-limiting examples

of certain glyceryl/acid compounds of the present invention are illustrated below:
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(0036} The glyceryl/acid compounds and derivatives and modifications of the same

can be prepared by using convention chemical synthesis techniques {see, e.g.., Organic

Chemistry, 5™ Ed.).
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2. Glyeol/Acid Compounds

[0037] A glycol/acid compound of the present invention can be derived from a glycol
molecule. Glycols are a generic class of dihydric alcohols. Non-limiting examples of glycols
that can be used in the context of the present invention include: ethylene glyeols (e.g., 1, 2
ethane diol (monoethylene glycol), 2-hydroxyethoxy)ethan-2-0l (diethylene glycol);
polyethylene glycols (PEGs); propylene glycols {(e.g., 1, 2 propane diol, 1, 3 propane diol,
efc.); and butylene glycols {e.g, 1, 2 butane diol, 1,3 butane diol, 1, 4 butane diol, erc.).
Other non-limiting examples of glycols that can be used in the context of the present
invention are described in International Cosmetic Ingredient Dictionary and Handbook, 10"
Ed., 2004, which is incorporated by reference. It certain aspects, the glycol that is used can

have similar physical and chemical characteristics to glycerol.

{0038} The acid portion of the glycol/acid compounds can be attached vig an ester
linkage of the OH group of the glycol molecule and the COOH group of the acid molecule.
In non-limiting aspects, a glycolacid compound can have the following generic chemical

structure:

Yo Y3
p%
\X/l'/p ‘Y/L

Wodn

wherencanbe 2,3,4, 5, 6,7, 8, 9, 10, or more, or any range therein. In certain aspects, 1 is _
an imteger from 2 to 4. Yy, Yo, Y3, and Yy, can cach independently be OV, an H, an acid
molecule attached via an ester linkage, a hydroxy, a halogen, an oxo {e.g., ether), an alkoxy, a
silyloxy, an acyl, an aryl, an acetyl, a carbonyl, a cyano, a heterocyelyl, an amido, an
aminocarbonyl, an amino, -NH-alkyl, -N{alkyl),, -NH-(substituted alkyl), -N-{substituted
alkyl);, -NH-aryl, -N{arvly, an azido, a tralkylsilyloxy, an acyloxy, a acylamine, a bis-
acylamino, an ester, a NO, a NO,, or a sulfo {e.g., thioether, thiocster, thiocarbonyl,
sulfonamido, sulfonyl, efc.). In certain aspects, the acid molecule is selected from the group
consisting of salicylic acid, cinmamic acid, and benzoic acid, and derivatives and substituted
acids thereof. Other non-limiting examples of acids that can be used in the context of the
present invention are described in International Cosmetic Ingredient Dictionary and
Handbook, 10" Ed., 2004, which is incorporated by reference. Ys can be anyone of the

groups identified for Yy, Y3, Y3, and Y4 In certain aspects Vs is an acid group. In other

12
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embodiments, at least two of Yy, Yy, Y3, and Yy is a hydroxyl group. Non-limiting examples

of certain particular glycol/acid cormpounds of the present invention are illustrated below:
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[0039] The glycol/acid compounds and derivatives and modifications of the same can
be prepared by using convention chemical synthesis techniques (see, e.g.., Organic

Chemistry, 5% Ed.).

3. Modifications and Derivatives of Glyceryl/Glyeol/ Acid Compounds

[0040] Modifications or derivatives of the glyceryl/acid and glycolacid compounds
disclosed throughout this specification are contemplated as being useful with the methods and
compositions of the present mvention. Derivatives and modifications may be prepared and
the properties of such derivatives and moditied compounds may be assayed for their desired

properties by any method known to those of skill in the art.

(0041} In certain aspects, “derivative” refers to a chemically modified glyceryl/acid
or glycolacid compound that still retains the desired effects of the compound prior to the
chemical modification. Such derivatives may have the addition, removal, or substitution of
one or more chemical moieties on the glyceryl, glycol, and/or acid portion of the compounds.
Non-limiting examples of the modifications that can be made to these portions of the
compounds include the addition or removal of alkyl groups, carboxyl groups, carbonyl
groups, hydroxyl groups, nitro groups, amino groups, amide groups, azo groups, sulfate
groups, sulfonate groups, sulfono groups, sulthydryl groups, sulfonyl groups, sulfoxido
groups, phosphate groups, phosphono groups, phosphoryl groups, and/or halide groups.
Additional modifications can include an addition or a deletion of one or more atoms of the
atomic framework, for example, substitution of an ethyl by a propyl or substitution of a
phenyl by a larger or smaller aromatic group. In a cyclic or bicyclic structure, hetero atoms

such as N, 8, or O can be substituted into the structure instead of a carbon atom.

B Compositions

(00421 The compounds of the present invention can be incorporated into all types of
composttions (e.g., cosmetic and pharmaceutical compositions). A person of ordinary skill
would recognize that the compositions can include any number of combinations of
glyceryl/acid compounds, glveolacid compounds, and/or additional ingredients, or
derivatives thereof.  The concentrations of the glyceryl/acid compounds, glycol/acid

/

compounds, and/o

=

additional ingredients, or derivatives thereof, can vary for a given
composition. This variation can oftentimes dépend on the desired characteristics of the final

composition. In non-iimiting embodiments, for example, the compositions may include in

i
[
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their final form, for example, at least about 0.0001%, 0.0002%, 0.0003%, 0.0004%, 0.0005%,
0.0006%, 0.0007%, 0.0008%, 0.0009%, 0.0010%, 0.0011%, 0.0012%, 0.0013%, 0.0014%,
0.0015%, 0.0016%, 0.0017%, 0.0018%, 0.0019%, 0.0020%, 0.0021%, 0.0022%, 0.0023%,
0.0024%, 0.0025%, 0.0026%, 0.0027%, 0.0028%, 0.0029%, 0.0030%, 0.0031%, 0.0032%,
0.0033%, 0.0034%, 0.0035%, 0.0036%, 0.0037%, 0.0038%, 0.0039%, 0.0040%, 0.0041%,
0.0042%, 0.0043%, 0.0044%, 0.0045%, 0.0046%, 0.0047%, 0.0048%, 0.0049%, 0.0050%,
0.0051%, 0.0052%, 0.0053%, 0.0054%, 0.0055%, 0.0056%, 0.0057%, 0.0058%, 0.0059%,
0.0060%, 0.0061%, 0.0062%, 0.0063%, 0.0064%, 0.0065%, 0.0066%, 0.0067%, 0.0068%,
0.0069%, 0.0070%, 0.0071%, 0.0072%, 0.0073%, 0.0074%, 0.0075%, 0.0076%, 0.0077%,
0.0078%, 0.0079%, 0.0080%, 0.0081%, 0.0082%, 0.0083%, 0.0084%, (.0085%, 0.0086%,
0.0087%, 0.0088%, 0.0089%, 0.0090%, 0.0091%, 0.0092%, 0.0093%, 0.0094%, 0.0095%,
0.0096%, 0.0097%, 0.0098%, 0.0099%, 0.0100%, 0.0200%, 0.0250%, 0.0275%, 0.0300%,
0.0325%, 0.0350%, 0.0375%, 0.0400%, 0.0425%, 0.0450%, 0.0475%, 0.0500%, (1.0525%,
0.0550%, 0.0375%, 0.0600%, 0.0625%, 0.0650%, 0.0675%, 0.0700%, 0.0725%, 0.0750%,
0.0775%, 0.0800%, 0.0825%, 0.0850%, 0.0875%, 0.0900%, 0.0925%, 0.0950%, 0.0975%,
- 0.1000%, 0.1250%, 0.1500%, 0.1750%, 0.2000%, 0.2250%, 0.2500%, 0.2750%, 0.3000%,
0.3250%, 0.3500%, 0.3750%, 0.4000%, 0.4250%, 0.4500%, 0.4750%, 0.5000%, 0.5250%,
0.0550%, 0.5750%, 0.6000%, 0.6250%, 0.6500%, 0.6750%, 0.7000%, 0.7250%, 0.7500%,
0.7750%, 0.8000%, 0.8250%, 0.8500%, 0.8750%, 0.9000%, 0.9250%, 0.9500%, 0.9750%,
1.0%, 1.1%, 1.2%, 1.3%, 1.4%, 1.5%, 1.6%, 1.7%, 1.8%, 1.9%, 2.0%, 2.1%, 2.2%, 2.3%

2.5%, 2.6%, 2.7%, 2.8%, 2.9%, 3.0%, 3.1%, 3.2%, 3.3%, 3.4%, 3.5%, 3.

5 6%, 3.7%,

3.8%, 3.9%, 4.0%, 4.1%, 4.2%, 4.3%, 4.4%, 4.5%, 4.6%, 4.7%, 4.8%, 4.9%, 5.0%, 5.1%,

5.2%, 5.3%, 5.4%, 5.5%, 5.6%, 5.7%, 5.8%, 5.9%, 6.0%, 6.1%, 6.2%, 6.3%, 6.4%, 6.5%

6.6%, 6.7%, 6.8%, 6.9%, 7.0%, 7.1%, 7.2%, 7.3%, 7.4%, 7.5%, 7.6%, 7.7%, 7.8%, 7.9%,
9.

8.0%, 8.1%, 8.2%, 8.3%, 8.4%, 8.5%, 8.6%, 8.7%, 8.8%, 3.9%, 9.0%, 9.1%, 9.2%,
9.4%, 9.5%, 9.6%, 9.7%, 9.8%, 9.9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%,
19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 35%, 40%, 45%, 50%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, or 99% or any range derivable therein, of at
least ome of the glyceryl/acid compounds, glycol/acid compounds, and/or additional
ngredients, or derivatives thereof. In certain non-limiting aspects, the percentages can be
calculated by weight or volume of the total composition. A person of ordinary skill in the art
would understand that the concentrations can vary depending on the addition, substitution,
and/or subtraction of the glyceryl/acid compounds, glycol/acid compounds, and additional

ingredients, or derivatives thereof.
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C Additional Ingredients

[0043] In addition to the glyceryl/acid compounds and/or glycolacid compounds
disclosed throughout this specification, compositions of the present invention can include
additional ingredients such as cosmetic ingredients and pharmaceutical active ingredients.
Non-limiting examples of these additional ingredients are described in the following

subsections.

1. Cosmetic Ingredients

[0044] The CTFA Intemnational Cosmetic Ingredient Dictionary and Handbook
(2004} describes a wide variety of non-limiting cosmetic ingredients that can be used in the
confext of the present invention. Examples of these ingredient classes include: fragrances
(artificial and natural), dyes and color ingredients (e.g., Blue 1, Blue 1 Lake, Red 40, titanium
dioxide, D&C blue no. 4, D&C green no. 5, D&C orange no. 4, D&C red no. 17, D&C red
no. 33, D&C violet no. 2, D&C yellow no. 10, and D&C yellow no. 11), adsorbents,
tubricants, solvents, moisturizers (including, e.g., emollients, humectants, film formers,
occlusive agents, and agents that affect the natural moisturization mechanisms of the skin),
water-repellants, UV absorbers (physical and chemical absorbers such as paraaminobenzoic
acid (“PABA”) and corresponding PABA derivatives, titanium dioxide, zine oxide, efc.),
essential oils, vitamins {(e.g. A, B, C, D, E, and K), trace metals {e.g. zinc, calcium and
seleniumm), anti-irritants {e.g. steroids and non-steroidal anti-inflammatories), botanical
extracts (e.g. aloe vera, chamomile, cucumber extract, ginkgo biloba, ginseng, and rosemary),
anti-microbial agents, antioxidants (e.g, BHT and tocopherol), chelating agents (e,
disodiun  EDTA and tetrasodium EDTA), preservatives (e.g, methylparaben and
propylparaben), pH adjusters {(e.g., sodium hydroxide and citric acid), absorbents {e.g.,
aluminum starch octenylsuccinate, kaolin, corn starch, oat starch, cyclodexirin, tale, and
zeolite), skin bleaching and lightening agents (e.g., hydroquinone and niacinamide lactate),
humectants {e.g., sorbitol, urea, and manitol), exfoliants, waterproofing agents (e.g.,
magnesium/aluminum hydroxide stearate), skin conditioning agents {(e.g.. aloe extracis,
allantoin, bisabolol, ceramides, dimethicone, hyaluronic acid, and dipotassium glycyrrhizate).
Noo-limiting examples of some of these ingredients are provided in the following

subsections.
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a Freservatives
[0045] Non-limiting examples of preservatives that can be used in the contexi of the

present invention include quaternary ammeonium preservatives such as polyquaternium-1 and
benzalkonium halides {e.g., benzalkonium chloride (“BAC”) and benzalkonium bromide),
pargbens (e.g., methylparabens and propylparabens), phenoxyethanol, benzyl alcohol,

chlorobutanol, phencl, sorbic acid, thimerosal or combinations thereof,
. Moisturizers

[00406] Non-himiting examples of moisturizing agents that can be used with the
compositions of the present invention can be found in the International Cosmetic Ingredient
Dictionary, 10" Bd., 2004 Examples include amino acids, chondrottin sulfate, diglycerin,
erythritol, fructose, ghucose, 1,2,6-hexanetriol, honey, hyaluronic acid, hydrogenated honey,
hydrogenated starch hydvolysate, inositol, lactitol, maliitol, maltose, mannitol, natural
moisturizing  factor, salts of pyrollidone carboxylic acid, potassium PCA, sodium

glucuronate, sodium PCA, sorbitol, sucrose, trehalose, urea, and xylitol.
¢ Emiollients

(00477 Non-limiting examples of emollients include, but are not limited to, vegetable
oils, mineral oils, silicone oils, synthetic and natural waxes, petrolatum, lanolin, aluminum
magnesium hydroxide stearate (which can also function as a water repellent), and fatty acid
esters. Non-limiting examples of vegetable oils include safflower oil, com oil, sunflower

seed 01l, and olive oil.
4. Antioxidants

[0048] Non-limiting examples of antioxidants include, but are not limited to, acetyl
cysteine, ascorbic acid, ascorbic acid polypeptide, ascorbyl dipalmitate, ascorbyl
methylsilanol  pectinate, ascorbyl palmitate, ascorbyl stearate, BHA, BHT, t-butyl
hydroquinone, cysteine, cysteine HC, diamylhydroguinone, di-t-butylhydroquinone, dicetyl
thiodipropionate, dioleyl tocopheryl methylsilanol, disodium ascorbyl sulfate, distearyl
thiodipropionate, ditridecyl thiodipropionate, dodecyl gallate, ervthorbic acid, esters of
ascorbic acid, ethyl ferulate, ferulic acid, gallic acid esters, hydroquinone, isooctyl
thioglycolate, kojic acid, magnesium ascorbate, magnesium ascorbyl phosphate,
methylsilanol ascorbate, natural botanical anti-oxidants such as green tea or grape seed
extracts, nordihydroguataretic acid, octyl gallate, phenylthioglycolic acid, potassium ascorbyl

3 1>
] 3]

tocopheryl phosphate, potassium sulfite, propyl gallate, quinones, rosmarinic acid, sodium

I8
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ascorbate, sodium bisulfite, sodium erythorbate, sodium metabisulfite, sodivm sulfite,
superoxide  disontase,  sodium  thioglycolate,  sorbityl  furfural,  thiediglycol,
thiodiglycolamide, thiodiglycolic acid, thioglycolic acid, thiolactic acid, thiosalicylic acid,
tocophereth-5, tocophereth-10, tocophereth-12, tocophereth-18, tocophereth-50, tocopherol,
tocophersolan, tocopheryl acetate, tocopheryl linoleate, tocopheryl nicotinate, tocopheryl

succinate, and tris(nonylphenyliphosphite.
A Thickening Agents

[0049] Thickening agents, including thickener or gelling agents, include substances
which that can increase the viscosity of a composition. Thickeners include those that can
merease the viscosity of a composition without substantially modifying the efficacy of the
ingredients within the composition. Thickeners can also increase the stability of the
compositions of the present invention. Non-limiting examples of additional thickeners that
are known to those of ordinary skill in the art can be used in the context of the present
invention {e.g., U.S. Patent Nos, 5,087,445; 4,509,949; 2,798,053; International Cosmetic
Ingredient Dictionary and Handbook, 10 Ed., 2004). Examples mclude carboxylic acid
polymers, crosslinked polyacrylate polymers, polyacrylamide polymers, polysaccharides, and
gums. Examples of carboxylic acid polymers include erosslinked compounds containing one
or more monomers derived from acrylic acid, substituted acrylic acids, and salts and esters of
these acrylic acids and the substituted acrylic acids, wherein the crosslinking agent contains
two or more carbon-catbon double bonds and is derived from a polyhydric glcohol
Examples of commercially available carboxylic acid polymers include carbomers, which are
homopolymers of acrylic acid crosshinked with allyl ethers of sucrose or pentaerytritol {e.g.,

Carbopol™ 900 series from B. F. Goodrich).

£ Silicone Containing Compounds
0050 In non-limiting aspects, silicone containing compounds include any member
& 3 o o

of a family of pelymeric products whose molecular backbone is made up of alternating
silicon and oxygen atoms with side groups attached to the silicon atoms. By varying the -8i-
(G- chain lengths, side groups, and crosslinking, silicones can be synthesized into a wide

variety of materials. They can vary in consistency from lguid to gel to solids.

100511 The silicone containing compounds that can be used in the contexf of the
present invention include those described in this specification or those known to a person of

ordinary skill in the art. Nou-limiting examples include sificone oils {e.g., volatile and non-
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volatile oils), gels, aud solids. The silicon containing compound can be a silicone oil such as
a polyorganosiloxane. Noo-limiting examples of polyorganosiloxanes include dimethicone,
cyclomethicone, polysilicone-11, phenyl trimethicone, trimethylsilylamodimethicone,
stearox ytrimethylsilane, or moixtures of these and other organosiloxane materials in any given
ratio in order to achieve the desired consistency and application characteristics depending
upon the mntended application {e.g., to a particular area such as the skin, hair, or eyes). A
“volatile silicone oil” includes a silicone oil have a low heat of vaporization, ie. normally
less than about 50 cal per gram of silicone oil. Non-limiting examples of volatile silicone oils
include: cyclomethicones such as Dow Comning 344 Fluid, Dow Corning 345 Fluid, Dow
Corning 244 Fluid, and Dow Cormning 245 Fluid, Volatile Silicon 7207 (Union Carbide Corp.,
Danbury, Conn); low viscosity dimethicones, 7.e. dimethicones having a viscosity of about
50 cst or less (e.g., dimethicones such as Dow Corning 200-0.5 cst Fluid). The Dow Coming
- Fluids are available from Dow Corming Corporation, Midland, Michigan. Cyclomethicone
and dimethicone are described in International Cosmetic Ingredient Dictionary, 10" Ed., 2004
as cyclic dimethyl polysiloxane compounds and a mixture of fully methylated linear siloxane
polymers end-blocked with trimethylsiloxy units, respectively. Other non-limiting volatile
sificone otis that can be used in the context of the present invention include those available
from General Flectric Co., Silicone Products Div., Waterford, N.Y. and SWS Silicones Div.

of Stauffer Chemical Co., Adrian, Michigan.
2. Pharmaceutical Actives

[0052] Pharmaceutical active agenis are also contemplated as being useful with the
compositions of the present invention. Non-limiting examples of pharmaceutical active
agents include anti-acne agents, agents used to treat rosacea, analgesics, anesthetics,
anorectals, antthistamines, aoti-inflagpunatory agents including non-stercidal  anti-
inflammatory drugs, antibiotics, antifungals, antivirals, antimicrobials, anti-cancer actives,
scabicides, pediculicides, antineoplastics, antiperspirants, antipruritics, antipsoriatic agents,
antiseborrheic agents, biologically active proteins and peptides, burn freatment agents,
cauterizing agents, depigmenting agents, depilatories, diaper rash treatment agents, enzymes,
hair growth stimulants, hair growth retardants including DFMO and its salis and analogs,
hemostatics, kerotolytics, canker sore treatment agents, cold sore treatment agents, dental and
periodontal treatment agents, photosensitizing actives, skin protectant/harrier agents, steroids

including hormounes and corticosteroids, sunburn treatment agents, sunscreens, transdermal
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actives, nasal actives, vaginal actives, wart treatment agents, wound treatment agents, wound

healing agents, efc.

B Vehicles

10053} Compositions of the present invention can be incorporated into all types of
vehicles. Non-limiting examples of suitable vehicles include emulsions {(e.g., water-in-oil,
water-in-oil-in-water, oil-in-water, oil-in-water-in-oil, oil-in-water-in-silicone, water-in-
silicone, silicone-in-water emulsions), creams, lotions, solutions (both aqueous and hydro-
alcoholic), anhydrous bases (such as lipsticks and powders), gels, and ointments or by other
method or any combination of the forgoing as would be known to one of ordinary skill in the
art {see, e.g., Remingion’s, 1990 and International Cosmetic Ingredient Dictionary and
Handbook, 10 Ed., 2004)). Variations and other appropriate vehicles will be apparent to the
skilled artisan and are appropriate for use in the present invention. In certain aspects, it is
important that the concentrations and combinations of the compounds, ingredients, and
agents be selected in such a way that the combinations are chemically compatible and do not

form complexes which precipitate from the finished product.

K Ceosmetic Products and Articies of Manufacture

10054} The composition of the present invention can also be used in many cosmetic
products including, but not limited to, sunscreen products, sunless skin tanning products, hair
products, finger nail products, moisturizing creams, skin benefit creams and lotions,
softencrs, day lotions, gels, cintments, foundations, night creams, lipsticks, cleansers, toners,
masks, or other known cosmetic products or applications. Additionally, the cosmetic
products can be formulated as leave-on or rinse-oft products. In certain aspects, the

compositions of the present invention are stand-alone products.

¥ Kits

10055] Kits are also contemplated as being used in certain aspects of the present
mvention. For instance, emulsion compositions of the present invention can be included in a
kit. A kit can include a container. Containers can include a bottle, a metal tube, a laminate
tube, a plastic tube, a dispenser, a pressurized container, a barrier container, a package, a
compartment, a lipstick container, & compact container, cosmetic pans that can hold cosmetic

compositions, or other types of containers such as injection or blow-molded plastic containers
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into which the dispersions or compositions or desired bottles, dispensers, or packages are
retained.  The kit and/or container can include indicia on its surface. The indicia, for

example, can be a word, a phrase, an abbreviation, a picture, or a symbol.

[0056] The containers can dispense a pre-determined amount of the emulsion
composition. In other embodiments, the container can be squeezed {e.g., metal, laminate, or
plastic tube} to dispense a desired amount of the emulsion composition. The emulsion
composition can be dispensed as a spray, an aerosol, a liquid, a fluid, or a semi-solid. The
containers can have spray, pump, or squeeze mechanisms. A kit can also include instructions
for employing the kit components as well the use of any other emulsion compositions
included in the container. Instructions can include an explanation of how to apply, use, and

maintain the emulsion compositions.

EXAMPLES

{00571 The following examples are included to demonstrate certain non-limiting
aspects of the invention. It should be appreciated by those of skill in the art thai the
techniques disclosed in the examples which follow representative techniques discovered by
the inventor to function well in the practice of the invention. However, those of skill in the
art should appreciate that changes can be made in the specific embodiments which are
disclosed and still obtain a like or similar result without departing from the spirit and scope of

the mnveniion.

EXAMPLE 1
Methods of Making GlyceryVAcid or Glycol Acid Compounds
[0058] An esterification process can be used for producing glyeeryl/acid and
glyeoVacid compounds. A glyceryl or glycol molecule and an acid molecule are added to a
multi-necked round bottom flask equipped with a heating mantle, a condenser, a Dean-Stark
trap and a thermommeter. A solvent is chosen that will allow a high enough reflux temperature
to accommeodate the reaction. The reaction is run until the calculated amount of water is
collected in the trap signifying that the limiting reagent is exhausted. The by-product can be
compounds other than water in some processes. For instance, if a methyl salicylate is used in
place of salicylic acid, methano! will be the by-product rather than water, and the methanol
may escape through the condenser or remain in the reaction flask. The methano! can be

removed when the ester is extracted.
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EXAMPLE 2
UV Absorption Data for Glyceryl Mono-Salicylate

(0059} UV absorption data for glyceryl mono-salicylate is sumumarized in Table 1

below:

Table 1 (UVY absorption data™)

Glyceryl Mono-Salicylate Diata

Avg. Mol Wt 242.95
Molar Absorptivity (A max 238nm) 12065.7
Molar Absorptivity (A max 307nm) 6126.4

*Data obtained by using a UV/Vis spectrometer using standard USP 197U testing procedures.

EXAMPLE 3
Compositions
[0060] Non-limiting examples of compositions of the present invention are described

it Tables 1-3.

Table 2* (Exfoliation compaosition)

Ingredient % Concentration (by weight)
SD Alcohol 40-B 56.00

Glyceryl mono-salicylate®* 7.50

Water 25.00

Mineral o1l 3.00

Sepigel 305 (thickener) 4.00

*The composition was prepared as follows: Ingredients were cold-mixed and added to a beaker in the
listed order prior to the addition of the next ingredient. The pH of the composition was adjnsted to
. " © N 3
approximately 4.3 by using 1N HCI solution.
** Glyceryl mono-salicylate can be substimuted with otber plyceryl/acid and glyeol/acid compounds.
B p &y J i3

[\
[
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Table 3* (Moisturizer®*}

Engredient % Concentration (by weight)
Phase A

Water 66.44
Xanthum gum : 0.10
Methyl paraben 0.15
Propy] paraben 0.10
Citric acid 0.01
Phase B

Cetyl alcohol 4.00
Glyceryl stearate + PEG 100 4.00
Octyl palmitate 4.00
Dimethicone 1.00
Tocophery! acetate 0.20
Phase

SD Aleohol 40-B 15.00
Glyeeryl mono-salicylate®** 5.00

*The composition was prepared as follows: Phases A and B were heated to approximately 70°C-75°C in
separate beakers while mixing. Phase B was added to Phase A when both phases were at approximately 70°C-
75°C. The Phase A+B mixture was cooled to <40°C while mixing. Phase C was subsequently added to the
Fhase A+B mixture, and the mixture was cooled o room temperature (approximately 20°C-25°C) while
mixing.

**Formulation showed statistically significant moisturization for 6 hours after application to skin when
compared to the baseline conirel {p<0.05) (data not shown).

FEEGlyeeryl mono-salicylate can be substituted with other glyceryVacid and glyeol/acid compounds.

Table 4 {Generiec formulation)®

Ingredient Y% Concentration (by weight)
Phase A

Water 84.44
Kanthonm gum (.1
M-paraben .15
P-paraben 0.1
Citric acid (.01
Phase B

Cetyl alcohol 4.0
Glyceryl stearate + PEG 100 4.0
Cctyl palmitate 4.0
Dimethicone 1.0
Tocopheryl acetate 0.2
Phase C

Glyceryl mono-salicylate®* 2.0

*The composition can be prepared as follows: Sprinkle Xanthum gam in water and mix for 10 min.
Subsequently, add all ingredients in phase A and heat to 70-75°C. Add all items in phase B {0 a separaie
beaker and heat to 70-75°C. Mix phases A and B at 70-75°C. Continue mixing and allow composition to cool
to 30°C. Subsequently, add phase C ingredient while mixing,

**Glyceryl mono-salicylate can be substituted with other ghyceryl/acid and glycolacid compounds.
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Table § (Generic formulation)®
Ingredient Y Concentration (by weight)
Phase A
Water 78.6
M-paraben 0.2
P-paraben 0.1
NaZ EDTA 0.1
Shea butler 4.5
Petrolatum 4.5
Glycerin 4.0
Propylene Glycol 2.0
Finsolve TN 2.0
Phase B
Sepigel 303 2.0
Phase C
Glyceryl mono-salicylate™* 2.0

*Add ingredients in phase A to beaker and heat to 70-

7

75°C while mixmg.

Subsequently, add the phase B

mgredient with phase A and cool to 30°C with mixing. Subsequently, add phase C ingredient while mixing.
> L= 2 > -]
**Glyceryl mono-salicylate can be substitated with other glycerylacid and giycol/acid compounds.

Table 6 (Generic formulation)*

Ingredient Y Concentration (by weight)
Phase A

‘Water 84.44
Kanthum gum 0.1
M-paraben .15
P-paraben .1
Citric acid (.01
Phase B

Cetyl alcohol 4.0
Glyceryl stearate + PEG 100 4.0
Qctyl palmitate 4.0
Dimethicone 1.0
Tocopheryl acetate 0.2
Phase C

Glyceryl mono-salicylate®* 1.0
Glyeol mono-salicylate®* 1.0

*The composition can be prepared as follows: Sprinkle Xanthum gurs in water and mix for 10 min.
Subsequently, add all ingredients in phase A and heat to 70-75°C. Add all items in phase B to separate beaker
and heat to 70-75°C. Mix phases A and B at 70-75°C. Continue mixing and allow composition to cool to
30°C. Subsequently, add phase  ingredient while mixing.

**+Glyceryl mono-salicylate and/or ghycol mono-salicylate can be substituted with oth

glycoVacid cornponnds,

‘ceryl/acid and
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Table 7 (Generic formulation)*

Ingredient % Conceniration (by weight)
Phase A

Water 78.6
M-paraben 0.2
P-paraben 0.1
Na2 EDTA 0.1
Shea butter 4.5
Petrolatum 4,5
Glycerin 4.0
Propylene Glycol 2.0
Finsolve TN 2.0
Phase B

Sepigel 305 2.0
Phase C

Glyceryl mono-salicylate®* 1.0
Glycol mono-salicylate*® 1.0

*Add ingredients in phase A to beaker and heat to 70-75°C while mixing, Subsequently, add the phase B

mgredient with phase A and cool to 30°C with mixing. Subsequently, add phase C ingredient while mixing.

**Glyceryl mono-salicylate and/or glycol mone-salicylate can be substituted with other glyceryl/acid and

glycol/acid compounds.

EXAMPLE 4

Determining Efficacy of Glyceryl/Acid or Glyeol/Acid Compounds and Compositions
10061] The efficacy of the glyceryl/acid or glycol/acid compounds and compositions
containing the same can be determined by methods known to those of ordinary skill in the art.
The following are non-limiting procedures that can be used in the context of the present
invention. It should be recognized that other testing procedures can be used, including, for

example, objective and subjective procedures.

[0062] Skin moisture/hydration can be measured by using impedance measurements
with the Nova Dermal Phase Meter, The impedance meter measures changes in skin
moisture content. The outer layer of the skin has distinct electrical properties. When skin is
dry it conducts electricity very poorly. As it becomes more hydrated increasing conductivity
results. Consequently, changes in skin impedance (related to conductivity) can be used to
assess changes in skin hydration. The unit can be calibrated according to instrument
instructions for each testing day. A uotation of temperature and refative humidity can also be
made. Subjects can be evaluated as follows: prior to measurement they can equilibrate in a
room with defined humidity (e.g., 30-50%) and temperature {e.g., 68-72C). Three separate
impedance readings can be taken on each side of the face, recorded, and averaged. The TS

setting can be used on the impedance meter which averages the impedance values of every
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five seconds application to the face. Changes can be reported with statistical variance and

significance.

[0063] Skin clarity and the reduction in freckles and age spots can be evaluated using
a Minolta Chromometer. Changes in skin color can be assessed {o determine irritation
potential due to product treatment using the a* values of the Minolta Chroma Meter. The a*
value measures changes in skin color in the red region. This is used to determine whether a
composition i$ inducing irrifation. The measurements can be made on each side of the face
and averaged, as left and right facial values. Skin clarity can also be measured using the
Minolta Meter. The measurement is a combination of the a*, b, and L values of the Minolta
Meter and is related to skin brightness, and correlates well with skin smoothness and
hydration. Skin reading is taken as above. In one non-limiting aspect, skin clarity can be

described as L/C where C is chroma and is defined as (a2+ b2 31/2,

[0064] Skin drypess, surface fine lines, skin smoothness, and skin tone can be
evaluated with clinical grading techniques. For example, clinical grading of skin dryness can
be determined by a five point standard Kligman Scale: (0) skin is soft and moist; (1) skin
appears normal with no visible dryness; (2} skin feels slightly dry to the touch with no visible
flaking; (3) skin feels dry, tough, and has a whitish appearance with some scaling; and (4)
skin feels very dry, rough, and has a whitish appearance with scaling. Evaluations can be

made independently by two clinicians and averaged.

[0065] Clinical grading of skin tone can be performed via a ten point analog
numerical scale: (10) even skin of uniform, pinkish brown color. No dark, erythremic, or
scaly patches upon examination with a hand held magnifying lens. Microtexture of the skin
very uniform upon touch; (7) even skin tone observed without magnification. No scaly areas,
but slight discolorations either due to pigmentation or erythema. No discolorations more than
1 om in diameter; (4} both skin discoloration and uneven texture casily noticeable. Slight
scaliness. 3kin rough to the touch in some areas; and (1) uneven skin coloration and texture.
Numerous areas of scaliness and discoloration, either hypopigmented, ervthremic or dark
spots. Large areas of uneven color more than 1 cm in diameter. Hvaluations were made

independently by two clinicians and averaged.

[0066] Clinical grading of skin smoothness can be analyzed vig a ten point analog

numerical scale:  (10) smooth, skin is moist and glistening, no resistance upon dragging
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finger across surface ; (7) somewhat smooth, slight resistance; (4) rough, visibly altered,
friction upon rubbing; and (1) rough, flaky, uneven surface. Evaluations were made

independently by two clinicians and averaged.

(0067} Skin smoothness and wrinkle reduction can also be assessed visually by using
the methods disclosed in Packman and Gams (1978). For example, at each subject visit, the
depth, shallowness and the total number of superficial facial lines (SFLs) of sach subject can
be carefully scored and recorded. A numerical score was obtained by multiplying a number
factor times a depth/width/length factor. Scores are obtained for the eye area and mouth area

{(left and right sides) and added together as the total wrinkle score.

[0068] Skin firmness can be measured using a Hargens ballistometer, a device that
evaluates the elasticity and firmness of the skin by dropping a small body onto the skin and
recording its first two rebound peaks. The ballistometry is a small lightweight probe with a
relatively blunt tip (4 square rom-contact area) was used. The probe penetrates slightly into
the skin and results in measurements that are dependent upon the properties of the outer
layers of the skin, including the stratum corneumn and outer epidermis and some of the dermal

layers.

{00691 Skin  sofiness/suppleness can be evalvated using the Gas Bearing
Electrodynamometer, an instrument that measures the stress/strain properties of the skin. The
viscoelastic properties of skin correlate with skin moisturization. Measurements can be
obtained on the predetermined site on the cheek area by attaching the probe to the skin
surface with double-stick tape. A force of approximately 3.5 gm can be applied parallel to
the skin surface and the skin displacement is accurately measured. Skin suppleness can then

be calculated and is expressed as DSR (Dynamic Spring Rate in gm/mm).

[0070] The appearance of lines and wrinkles on the skin can be evaluated using
replicas, which is the impression of the skin’s surface. Silicone rubber like material can be
used. The replica can be analyzed by image analysis. Changes in the vigsibility of lines and
wrinkles can be objectively quantified vig the ‘taking of silicon replicas form the subjects’
face and analyzing the replicas image using a computer image analysis system. Replicas can
be taken from the eye area and the neck area, and photographed with a digital camera using a
low angle incidence lighting. The digital images can be analyzed with an image processing

program and the are of the replicas covered by wrinkles or fine lines was determined.
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[6071] The surface contour of the skin can be measured by using the
profilometer/Stylus method. This includes either shining a light or dragging a stylas across
the replica surface. The vertical displacement of the stylus can be fed into a computer via a
distance transducer, and after scanning a fixed length of replica a cross-sectional analysis of
skin profile can be generated as a two-dimensional curve. This scan can be repeated any
number of times along a fix axis to generate a simulated 3-D picture of the skin. Ten random
sections of the replicas using the stylus technique can be obtained and combined to generate
average values. The valnes of interest include Ra which is the arithmetic mean of all
roughness (height} values computed by integrating the profile height relative to the mean
profile height. Rt which is the maximum vertical distance between the highest peak and
lowest trough, and Rz which is the mean peak amplitude minus the mean peak height.
Values are given as a calibrated value in mm. Equipment should be standardized prior to
each use by scanning metal standards of know values. Ra Value can be computed by the
following equation: R, = Standardize roughness; /y, = the traverse (scan) length; and y = the

absolute value of the location of the profile relative to the mean profile height (x-axis).

[6G72] In other non-limiting aspects, the efficacy of the compositions of the present
invention can be evaluated by using a skin analog, such as, for example, MELANODERM™,
Melanocytes, one of the cells in the skin analog, stain positively when exposed to L-
dihydroxyphenyl alanine (L-DOPA), a precursor of melanin.  The skin analog,
MELANODERM™, can be treated with a variety of bases containing the conpositions and
whitening agents of the present invention or with the base alone as a control. Alternatively,

an untreated sample of the skin analog can be used as a control.

(00733 UV absorption of glyceryl/acid or glycol/acid compounds and compositions
containing the same can be determined by UV absorption assays that are generally known to

those of ordinary skill in the art.

[0074] All of the compounds, compositions, and/or methods disclosed and claimed
can be made and executed without undue experimentation in light of the present disclosure.
While the compounds, compositions, and methods of this invention have been described in
terms of certain embodiments, it will be apparent to those of skill in the art that variations

may be applied to the compounds, compositions, and/or methods and in the steps or in the
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sequence of steps of the method without departing from the concept, spirit and scope of the
invention. More specifically, it will be apparent that certain agents which are both
chemically and physiclogically related may be substituted for the agents described herein
while the same or similar results would be achieved. All such similar substitutes and
modifications apparent to those skilled in the art are deemed to be within the spirit, scope and

concept of the invention,
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CLAIMS

A topical skin care composition comprising a glyeery! salicylate compound or a

ghyeol salicylate compound.

The composition of claim 1, wherein the composition comprises a glyceryl salicylate

compound having the following structure:

R; Ry
Ry
A A
ROT | YT | Towry
Ry | Rs
ORg

where

R, Ry, and Ry are each independently an H, a salicylic acid molecule, or an alkyl

group, with the proviso that at least one of R, Ry, and Ry is a salicylic acid

molecule; and

Ry, Ro, Rs, Rs, and Ry are each independently an H or an alkyl group.

The composition of claim 2, wherein R is a salicylic acid and R4 and Re are each an

H.

The composition of claim 2, wherein the compound has the following structure:

OH o)
s /U\ P s
[;/ \U/ o7 \T OH

The composition of claim 4, wherein the composition further comprises a glyeeryl di-

salicylate compound or a glyceryl tri-salicylate compound.

The composition of claim 5, wherein the composition further comprises a glyeery] di-

salicylate compound and a glyceryl tri-salicylate compound.

The composition of claim 2, wherein Re is a salicylic acid and R and Ry are each an

H.
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The composition of claim 7, wherein the compound has the following structure:

Ho” \g;/ “oH
0
\
/
G
AN
{ H—on
\;::ffjj

The composition of claim 2, wherein R and Ry are each a salicylic acid and Ry is H.

The composition of claim 9, wherein the composition further comprises a glyceryl di-

2

salicylate cornpound or a glyceryl iri-salicylate compound.

The composition of claim 10, wherein the composition further comprises a glyceryl

di-salicylate compound and a glyceryl tri-salicylate compound.

The composition of claim 9, wherein the compound has the following structure:

= Nf el r OH
N o}
\,
\--- ----- e
pa—
(///
/// \\\\
< Nr——-{3H
\\ )

The composition of claim 12, wherein the composition further comprises a glyceryl

moneo-salicylate compound or 2 glyceryl tri-salicylate compound.

The composition of claim 13, wherein the composition further comprises a glyceryl

mono-salicylate compound and a glycery! tri-salicylate compound.

The composition of claim 2, wherein R and Ry are each a salicylic acid and Rg is H.

The composition of claim 15, wherein the compound has the following structure:
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17.

19.

20.

NS

23.

24,

b2

OH L P

The composition of claim 16, wherein the composition further comprises a glyceryl

mono-salicylate compound or a glyceryl tri-salicylate compound.

The composition of claim 17, wherein the composition further comprises a glyceryl

mono-salicylate compound and a glyceryl tri-salicylate compound.
The composition of claim 2, wherein R, Ry, and Rq are each salicylic acid.
The composition of claim 19, wherein the compound has the following structure:

OH O 0 OH

i
_
}
|
A N N

o~ ; /I\
TN - ~_ \\ TS N
[~ T o T o7 TN
| P i

«\\:‘:’/// Q\ \\§ 3 e
ey
/
V2N
/
\\:J

The composition of claim 20, wherein the composition further comprises a glyceryl

mono-salicylate compound or a glyceryl di-salicylate compound.

The composition of claim 21, wherein the composition further comprises a glyceryl

mono-salicylate compound and a glyceryl di-salicylate compound.

The composition of claim 1, wherein the composition comprises a glycol salicylate
compound selected from the group consisting of an ethylene glycol salicylate and a

propylene glycol salicylate.

The composition of claim 23, wherein the composition comprises an ethvlene glycol

salicylate compound sclected from the group consisting oft
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The composition of claim 23, wherein the composition comprises a propylene glycol

salicylate compound selected from the group consisting of:

OH O
"o
(‘/// ST e
|
=~ )
\Q:/ e
N s

o
VA
/
7 // \ \
¢ \/%*0 H
N/

(43
N

OH O
A P ~ ~
g \U e T Son
RN
OH O
{//’\\ 7N 0// \\1/// g
L\\\ /J (N
. ‘/\,‘ ........ 0
74 \
& —OH
e/
Mooy -/

and
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The composition of claim 1, wherein the composition comprises a glyceryl salicylate

compound and a glycol salicylate compound.

The composition of claim 1, wherein the composition is an emulsion, a cream, a

lotion, or an ointment.
The composition of claim I, wherein the composition is an anhydrous composition.

The composition of claim 1, wherein the composition comprises from about 0.001%

to about 20%, by weight, of the compound.
The composition of claim 1, wherein the composition absorbs UV light,

A method of treating a skin condition comprising topically applying a composition of
claim 1 to skin, wherein the topical application of the composition to skin treats the

skin condition.
The method of claim 31, wherein the skin condition is fine lines or wrinkles.
The method of claim 31, wherein the skin condition is dry skin.

A method of reducing the amount of moisture evaporated from skin comprising
topically applying a composition of claim 1 to skin, wherein topical application of the
composition creates a film oun the skin that reduces the amount of moisture evaporated

from the skin.

A method of protecting skin from UV light comprising topically applying the

composition of claim | to skin, wherein the composition absorbs UV light.

A method of protecting a composition from chemical or physical deterioration

induced by UV light comprising adding to the composition an effective amount of a
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glyeeryl salicylate molecule or a glycol salicylate molecule, wherein the glyceryl

salicylate or glyeol salicylate molecule absorbs UV light.

(o)
-~
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and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Examiner | Desig. Document Publication Filing Date
Initial ID Number Date Patentee Class | Subclass If Appropriate
1. 3857970 12/31/1974 | Tsumura
2. 20190133162 5/9/2019 | Varadan et al.
3. 20190133163 5/9/2019 | Varadan et al.

Foreign Patent Documents or Published Foreign Patent Applications

Examiner | Desig. Document Publication Country or Translation
Initial ID Number Date Patent Office Class | Subclass Yes No

4. GB 1364747 8/29/1974 | GB

3. JP 2001/037434 2/13/2001 | JP

6. JP 2001/346533 12/18/2001 | JP

7. JP 2002/101835 4/9/2002 | JP

8. JP 2009/284893 12/10/2009 | JP

9. JP H0970272 3/18/1997 [ JP

10. WO 2012/157544 11/22/2012 | WIPO

Other Documents (include Author, Title, Date, and Place of Publication)

Examiner | Desig.
Initial ID Document

11 "happycow.net", [online], "For Love Of Sea Vegetables", dated July 10, 2019, Internet URL:
) https://www happycow.net/blog/for-love-of-sea-vegetables/, 5 pages

"pacificharvest.com", [onlin¢], "RED SEAWEEDS — Nutritional Benefits & Quick Applications",
12. dated July 14, 2016, Retrieved from Internet on July 26, 2019, Internet URL:
https://www.pacificharvest.co.nz/blog/general-information/red-seaweeds, 11 pages

"vitalitymagazine.com", [online], "Sprouts: The Miracle Food", Vitality Magazine, dated February
13. 1, 2005, Retrieved from Internet July 29, 2019, Internet URL:
https://vitalitymagazine.con/article/sprouts-the-miracle-food/, 10 pages

"www jackkruse.com", [online], "Brain Gut 6: Epi-Paleo Rx", dated July 2012, Internet URL:

14. https://jackkruse.com/brain-gut-6-epi-paleo-rx/?print=pdf, 12 pages

"www.maraseaweed.com”, [ online], "SMOKED DULSE", Applewood Smoked Dulse - Seaweed
15. Flakes | Mara Seaweed, NO DATE, Retrieved from the Internet July 15, 2019, Internet URL:
https://maraseaweed.com/collections/products/products/smoked-dulse, 3 pages

"www.myliquidsupplements.com”, " Red scaweed is a rich source of nutrients, essential fatty acids,
fiber, protein, complex cards, and minerals and now red sea vegetables are easy to find", Health

16. Benefits of Red Seaweed, dated 2013, Retrieved from Internet July 29, 2019, Internet URL:
https//:www.myliquidsupplements.com/red-seaweed/, 10 pages
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"www.scotsman.com”, [online], "Tom Kitchen: ideas for cooking with seaweed", dated August 5,
17. 2012, Retrieved from Internet July 29, 2019, Internet URL: https://www.scotsman.com/news-2-
15012/tom-kitchin-ideas-for-cooking-with-seaweed-1-2451932,12 pages

"www.shop.healthyhealing.com", [online], "What Are Sea Vegetables? (/healthyhealing-
18. safety/what-are-sea-vegetables)", dated October 25, 2012, Retrieved from the Internet July 15, 2019,
Internet URL: (https://shop.healthyhealing.com/Seaweed-Products ¢ 140.html), 5 pages

"www.universal-tao.com", [online], "Sprouts", NO DATE, Retrieved from Internet on July 29, 2019,

19. Internet URL: https:/www.universal-tao.com/article/sprouts/html, 9 pages
20 "www.wildfoodplants.com", [online], "Teriyaki Weed", dated September 9, 2007, Retrieved from
) Internet July 15, 2019, Internet URL: https://wildfoodplants.com/2007/09/terivaki-weed/, 2 pages
21 Abou El- Ella, "Hard cheese substitute from soy milk", JOURNAL OF FOOD SCIENCE, WILEY -
' BLACKWELL PUBLISHING, INC, US, vol. 45, no. 6, 1 January, 1980
2 114912653 et al., "Volatile Components of a Yeast Extract Composition", J Food Sci 50, pp. 125-131,
23 Ames, "Volatile Sulfur Compounds in Yeast Extracts", Chapter 12, Sulfur compounds in foods.
' Washington DC: ACS, pp. 147-159, 1994
24 Anderson et al., "A new hemoglobin gene from soybean: A role for hemoglobin in all plants", Proc.
) Natl. Acad. Sci. USA, 93, 5682-5687, 1996
25 Back et al., "Aroma Extract Dilution Analysis of a Beef like Process Flavor from Extruded Enzyme-

Hydrolyzed Soybean Protein", J. Agric. Food Chem., 49, 790-793, 2001

Bodnar, "Novel approaches to improving qualities of maize endosperm"”, Graduate Theses and
26. Dissertations. Paper 10271. Ames, lowa, USA: Iowa State University Digital Repository @ Iowa
State University, 2011, 147 pages

Buttery et al., "Thiamin Odor and Bis(2-methyl-3-furyl) Disulfide", J. Agri. Food Chem., Vol. 32,

27| No. 3, pages 674-676, 1984

Buttery, "FLAVOR CHEMISTRY AND ODOR THRESHOLDS", In: Teranishi, R, Wick, EL,

28. Hornstein, I, editors. Flavor chemistry: thirty years of progress, pp. 353-65, 1999

Chohan et al., "Catalytic Effect of Cobalt, Copper, Iron, Magnesium, Manganese, Nickel and Zinc
29. Metal ions on the Conversion of Glucose into 5-Bydroxymethylfurfuraldehyde.", Jour. Chem. Soc.
Pak. Vol. 19, No. 3, pages 221-223, 1997

Collman et al., "Regioselective and Enantioselective Epoxidation Catalyzed by Metalloporphyrins",

30. SCIENCE, VOL. 261, pages 1404-1411, 1993

31 Derwent, "Cheese-like, soybean-fermented foodstuff prodn. - by inoculating soybean milk with
) lactic acid bacteria and protein decomposing yeast", 1979

3 Duff et al., "Hemoglobin expression in germinating barley.", Seed
) Science Research, 431-436, 1998

33 Erickson et al., "Lipid Oxidation of Muscle Foods", Chapter 12, Food Lipids Chemistry, Nutrition,
' and Biotechnology Second Edition, 48 pages, 2002

34 Evers et al., "Furans Substituted at the Three Position with Sulfur”, American Chemical Society:
' Washington, pp 184-119, 1976

35 Everse, "Heme Proteins.", In Encyclopedia of Biological Chemistry, Elsevier Inc., Volume 2, pages
' 354-361, 2004
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36. | Extended European Search Report in Application No. 18203176.5, dated May 31, 2019

Farmer et al., "Interaction of Lipid in the Maillard Reaction between Cysteine and Ribose: the Effect
37. of a Triglyceride and Three Phospholipids on the Volatile Products", J Sci Food Agric., 53, 505-525,
1990

Gasser et al., "Identification of volatile flavour compounds with high aroma values from cooked

38. beef", Z Lebensm Unlcrs Forsch, 186: 489-494, 1988

39. Gasser et al., "Primary odorants of chicken broth", Z Lebensm Unters Forsch, 190: 3-8, 1990

Groves et al., "Asymmetric Hydroxylation, Epoxidation, and Sulfoxidation Catalyzed by Vaulted

40. Binaphthyl Metalloporphyrins", J. Org. Chem., 55, 3628-3634, 1990
41 Giintert et al., "Identification and Formation of Some Selected Sulfur-Containing Flavor Compounds
) in Various Meat Model Systems", J. Agri. Food Chem., 38, 2027-2041, 1990
4 Gupta ¢ al., "Plant hemoglobin’s: Important players at the crossroads
) between oxygen and nitric oxide.", FEBS Letters, pages 3843-3849, 2011
43 Hardison, R., "Hemoglobin’s from bacteria to man: Evolution of different patterns of gene
) expression.”, The Journal of Experimental Biology, 1099-1117, 1998
44 Hargrove et al., Characterization of Recombinant Soybean Leghemoglobin and Apolar Distal
) Histidine Mutants", Journal of molecular biology, 1032-42, 1997
45 Hofmann et al., "Evaluation of the Key Odorants in a Thermally Treated Solution of Ribose and
) Cysteine by Aroma Extract Dilution Techniques”, J. Agri. Food Chem., 43, 2187-2194, 1995
16 Hofmann et al., "Lactic Fermentation of Ground Soybean for Use in Imitation Cream Cheese
) Products", JOURNAL OF FOOD SCIENCE, vol. 50, no. 2, pages 325-329, 1985
47 Hofmann et al., "Studies on the Formation and Stability of the Roast-Flavor Compound 2-Acetyl-2-
’ thiazoline", J. Agri. Food Chem., 43, 2946-2950, 1995
48 Jin et al., "Aroma Properties of Some Oxazoles", Perfumer & Flavorist, Vol. 9, August/September, 4
) pages, 1984
49 Lee et al., "Cloning and Expression Analysis of 2-on-2 Hemoglobin from Soybean.", Journal of

Plant Biology, 47(2), 92-98, 2004

50. Lendl, "Untersuchung des Rsstzwicbelaromas", Z. Lebensm. Unters.-Forsch. 157, 229-234, 1975

51 Lira-Ruan et al., "Expression of non-symbiotic hemoglobin 1 and 2 genes in rice (Oryza sativa)
) embryonic organs.", Communicative and Integrative Biology, 4(4), 457-458, 2011

Lu et al., "Catalytic C-H functionalization by metalloporphyrins: recent developments and future

>2. directions", Chem. Soc. Rev., 40, 1899-1909, 2011

33. MacLeod, "The Scientific and Technological Basis of Meat Flavours", 12, 36 pages, 1986

Meunier et al., "Metal-oxo species in P450 enzymes and biomimetic models. Oxo-hydroxo
54, tautomerism with water-soluble metalloporphyrins”, Topics in Catalysis Vol. 21, Nos. 1-3, pages 47-
54, 2002

MINTEL, [Online], "Greek Style Cultured Almond Milk Yogurt",

3. retrieved from www.gnpd.com, November 2012 Database accession no. 1943001, 5 pages
36. Mottram, "Flavor Compounds Formed during the Maillard Reaction", Chapter 10, 23 pages, 1993
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57 %olgﬁtsen et al., "Seaweeds for umami flavour in the New Nordic Cuisine", Flavour 1:4, 12 pages,
53 Pittet et al., "Comparative Study of Flavor Properties of Thiazole Derivatives", J. Agri. Food Chem.,
) Vol. 22, No. 2, pages 264-269, 1974
59 Shaw et al., "Bioavailability of Iron from Purple Laver (Porphyra spp.) Estimated in a Rat
) Hemoglobin Regeneration Bioassay", J. Agric. Food Chem., 48, pages 1734-1737, 2000
60 Strelec et al., "Aminopeptidases of Germinated and Non-Germinated Barley", Barley
) Aminopeptidases, Food Technol. Biotechnol. 47 (3), 296-303, 2009
Van Den Ouweland et al., "Components Contributing to Beef Flavor. Volatile Compounds Produced
61. by the Reaction of 4-Hydroxy-5-methyl-3(2.ff)-furanone and Its Thio Analog with Hydrogen
Sulfide", J. Agri. Food Chem., Vol. 23, No. 3, pages 501-505, 1975
62 Vernin et al., "Mechanisms of Formation of Heterocyclic Compounds in Maillard and Pyrolysis
) Reactions", Chapter III, Heterocycles in Maillard and Pyrolysis Reactions, pages 151-217, 1982
63 Wajcman et al., "L “‘Hemoglobin, from microorganism to man: a single structural motif, multiple
) functions.", Comptes Rendus Biologies, 325(12), 1159-1174, 2002
o4. Weenen, "Process Flavourings", Flavourings, pp. 233-258, 1998
Weinberger et al., "Different regulation of halo peroxidation during agar oligosaccharide-activated
65. defense mechanisms in two related red algae, Gracilaria sp. and Gracilaria chilensis", Journal of
Experimental Botany, Vol. 58, No. 15/16, pp. 4365-4372, 2007
66 Werkhoff et al., "Isolation and Characterization of Volatile Sulfur-Containing Meat Flavor
’ Components in Model Systems", J. Agri. Food Chem., 38, 777-791, 1990
67 Whitfield et al., "Effect of Phospholipid on the Formation of Volatile Heterocyclic Compounds in
) Heated Aqueous Solutions of Amino Acids and Ribose", 1. Sci. Food Agric., 42, 261-272, 1988
68 Wu et al., "Characterization of the Aroma of a Meat like Process Flavoring from Soybean-Based
) Enzyme-Hydrolyzed Vegetable Protein", J. Agric. Food Chem., 50, 2900-2907, 2002
69 Yaylayan et al., "Microwave and Thermally Induced Maillard
) Reactions", Chapter 38, THERMALLY GENERATED FLAVORS, 8 pages, 1993
70 Zampronio et al., "Catalytic oxidation of cyclohexane and cyclooctene over a new metalloporphyrin
) supported on VOPO4 catalyst", Catalysis Letters Vol. 104, Nos. 1-2, 4 pages, 2005
7 Zhang et al., "Comparison of the Volatile Compounds Formed from the Thermal Reaction of
) Glucose with Cysteine and Glutathione", J. Agri. Food Chem., 39, 760-76, 1991
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(11)

s Inventors RICHARD ARNQOLD WILSON
MANFRED HUGO VOCK

EDWARD JOSEPH SHUSTER

(54) FLAVORING COMPOSITIONS AND PROCESSES
UTILIZING SIX MEMBERED HETEROCYCLIC-POLY-S-
COMPOUNDS

(71) We, INTEERNATIONAL FLAVORS
& FRAGRANCES INC, a corporation
organized and existing under the laws of the
State of New York, United States of America
whose address is 521 West 57th Street, New
York, New York 10019, United States of
America, do bereby declare the invention for
which we pray that a patent may be granted
to us, and the method by which it is to be
pericrmed to be particularly described in and
by the following statement: -

This invention has to do with the use of
certain trithianes and dithiazines to alter the
flavor and aroma of consumable materials,

The term “consumable material” means {1)
foodstuffs  and  beverages, (2) perfumed
materials and (3} tobacco.

Tixamples of foodstuffe to which the present
jnvention may be applied are meats, gravies,
soups, convenience foods, mut butters (such
as peanut butter) and other spreads, seafcods
{including fish, crustaceans and moltasks) con-
fectionery, breakfast foods, baked goods,
vegetables, cereals, snack foods and per foods
(such as dog and cat foods). )

Txamples of beverages to which the inven-
tion may be applied sre alcoholic and nos-
aicoholic drinks based on melt, and soft
drinks.

Fxamples of perfumed materials w which
the invention may be applied are perfumes,
colognes, soaps and after-shave lotions.

The temn “tobacce” will be understood
herein to mean natural products, for example
burley, Turkish tobacco, Maryland tobacco
and fluc-cured tobacco, and tobacco-based
products such as recenstituted or homogenized
leaf, as well as tobacco substitutes intended
to replace natural tobacce, such as lettuce and
cabbage lesves. Examples of tobaccos and
whacce products are those designed or used

for emoking such a2s in cigarette, cigar, and

pipe tobacco, as well as such products as sauff
and chewing tobacco.

The term “alter™ (in its application to
foodstuffs and tobacco) in its various forms
wiil be understood herein 1o mean the supply-
ing or imparting of a flavour character or
note fe an otherwise bland, relatively taste-
less substamce, or augmenting an eoxisting
flavour characteristic where the natural flavor
is deficient in some regard, or supplementing
the existing flavor impression to modify the
organcleptic character.

There is a continuing search for composi-
tions which can vary, fortify, modify, enhance
or otherwise improve (le. “alter”) the Bavor
and aroma of a foodstuff. To be fully sads-
factory, such compositions should be stable,
pon-toxic, and  blendable with  other
ingredients to provide their own unigue fHavor
and aroma nuance without detracting from
the co-ingredients. Preferably, such composi-
tions should be naturally occurring or present
in nataral foodstuifs (although unrecognized
as flavor components thereof) so that their
ingestible safety can be readily recognized.
Additionally, these materials should be
capable of being symthesized in a simple and
eConomic manner.

Various hetercoyclic poly - 8 - compounds
have been shown in the literature to have
flavor implications. For example, in United
States Letters Patent 3,503,738 te Wads =t
al, pentathiepane, tetrathiane and tetrathicpane
are said to have a fHavor and aroma; and
Chang in Chewistry and  Industrv, 1639,
November 23, 1968, reports 3,5 ~ dimethyl -
1,2,4 - trithiclane as present in the volatiles
of boiled beef. Other investigators have com-
mented that poly alkyl trithianes are odorless
or have an intensely putrid cdor. See Barch,
United States Lettors Patent 2,594,379 and
Breslay and  Skolnik, “Heterocyclic Com-
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especially suitable for beef, meat, nut and
burnt Havors,

acceptable, and thus non-tozic or otherwize
von-deleterions, conventional materials can be

2 1,364,747 2
pounds”, p. 726, Interscience (1966). Pippen Another ¢lass of preferred  heterocyclic
in Journal of Food Science, 34, p. 443446 poly ~ S ~ compounds include the trithianes
(1969) speculated that H,3 reacred with a having the fornyala 50
carbonyl compound in chicken far and
5  postulated that 24,6 ~ trimethyl - S trithdane . s
could be one of the products formed. U TN A
It has now been found that the flavor of o ~
a foodstuff can be altered by adding thersto = Fa
at least one heterocyclic poly ~ 8 - compound 5. S
3¢ having the formula ><\ g,
Bs 5 2, .
- \ i w%aerexxi By, Ry, and R are the same and are
p }< alkyl of from 1 to 5 carbon atoms and Ry,
R [ Ry, and R are the same and are hydrogen
S - or alkyl from 1 to 5 carbon atoms. Suitable 53
< trithianes are:
e 3
24,6 - trimethy! - 5 - trithiane
2,244,6,6 - hexamethyl ~ & - trithiane
wherein X s 8 or wNR s and (1) when 24,6 ~ triethyl - 5 ~ trithisne
X is S, then By, Ko, and E; are the same ZA46 - triethyl - 24,6 ~ trimethyl - 5 - 60
and are alkyl of from 1 to 5 carbon atoms frithiane
i3 apd R,, R, and R, are the same and are 24,6 - i ~ T -~ butyl - ¢ - trithiane
hydrogen or atkyl from 1 to 5 carbon arorms; 24,6 - tri ~ nn - buty! ~ 5 - trithisne
or {2} when X is —NE,—, then By, K;, and 24,6 - tri - igopropyl - 5 - trithiane
Rs are the same and are alkyl of from 1 24,6 - tri ~ n ~ propyl - s - trithiane 65
to 5 carbon atoms, R, Ry, and R, are 2,24.4,6,6 - hexaethyl - s - trithisne
20 hydrogen, and R, s hydrogen or alkyl of 2,2,4.4,6,6 - hexaisopropyl ~ 5 - trithiane
from 1 to 5 carbon atoms. The invention also 24,6 - wiethyl - 24,6 - i - 1 - penl -
coptemplates flavoring compositions contain- s - trithiane
ing such heterccyclic poly ~ 8 - compounds. -
A particalarly preferred class of such com- The trithianes have a sweet nutty aroma 70
25 pounds includes the dithiszines of the and taste and are suitable for fruit (gocse-
formuls : » berry, black currant, grape, raspberry) nut and
meat Javors.
\\ AN the stroctural formulae given herein con-
i \(\H terplate and include cis- and trans- and 73
s ~ other conformational isomers.
A o The dithiazines are prepared by using con-
Ry P ventional processes, such as the methods shown
87 TR : et i
3 in Beilstein, 27, pp. 460462 and 2d Suppl,

p. 524, The trithisnes are similarly known 80
wherein Ry, R, and R, are the same alky] compounds and can be prepared in a known
radical of 1 ® 5 catbon atoms and R, ¥ manner sach as that described by Campaigne,

3¢ hydrogen or alkyl xadical of 1 w0 5 carbon Chem, Reviews, 39, No. 1, pp. 177,
atoms. Suitable dithiazines include: Angust 1946,
Such heterocyclic - poly ~ § - compounds 85
24,6 - trimethyldihydre - 13,5 - di- are useful in ﬁa,vcmng compositions and to
thiazine alter the flavor of foodsmffs, T hey are
24,56 - tetramethyldihydro - 1,35 - di- especially adapted for adding sweet, meaty and
35 thiazine it nuances to consumable materials and in
24,6 - wi -~ isopropyldibydee - 1,3,5 - di- m.m'img out and improving the character and 99
thiazine guality of meat flavors.
24,6 - i - n - butyldihydre - 13,5 - di- When the heterocyclic poly - 8§ -~ com-
thiazine pounds according to this nvention are used
46 24,6 - tri - feoburyldihydro ~ 1,3,5 - i~ i a flavouring &_omposi*:ia)n, they can be com-
thiazine bined with conventional flavouring materials 95
24,6 - 11l ~ n - pentyldihydre - 1,3,5 < di-  or adjuvants. Such co-ingredients or flavour-
thiszine ing adjuvants are well known in the art for
such use and have been th(:‘lsfvﬁiv described
and mixtures thereof. The dithiazines have a  in the literature. Apart from the recuirement
45 pleasant sweet cereal, nutty taste and are thar any such adjuvant msterial be ingestibly 100
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used and  broadly include other flavor and approved foud and drug dyes; firming
materials, vehicles, stabilizers, thickeners, agents such as aluminum sodinm  sulfate,
surface active agents, conditioners and flavor calchum  chloride and  calcium  gluconase;
intensifiers. texturizers;  anti-caking  agents  such  as

5  BSuch  conventional flavoring  materials aluminom  caldum  sulfare and  tribasic 70
include spturated and unsaturated farty and  calcium phosphate; enzymies, yeast foods such
aming acids, alcohols, including primary and a5 cslcum  factate and  calelum  sulfatc;
secondary aloohols;  esters, carbonyl com- nutrient supplements such as iron salts (e.g.
pounds including ketones and aldehydes; ferric phosphate, ferric pyrophosphate and

10 lactones, other cyclic organic materiale includ~ ferrous gluconate), riboflavin, vitamins; zinc 79
ing benzene derivatives, alicyclics, hetero~ Sources such as zinc chloride and zinc sulfate.
cyclice such as furans, pyridines and pyrazines; The heterocyclic - poly - S - compounds,
slfur-containing materials fncluding thiols, or the compositions incorporating them, as
sulfides and  disulfides; proteins; lpids; mentioned above, can be combined with one

15 carbohydrates; so-called flavor potentiators or more vebicles or carriers for adding them 80
sach as mono-sodium glutamate, guanylates, to the particular product. Vehicles can be
and inosinates; natural flavoring materials  cdible or otherwise suitable materiale sch as
such as cocoa, vanilla and caramel; essential ethyl aloohol, propylene glycol and water,
oils and extracts such as anise oil and clove Carriers include materials such as gum arabic,

20 oil; artficial flavoring materisls such as  camageenan and other goms. The hetero- 85
vanillin, Particelarly useful flavoring agents cyelic - poly - 8 - compounds can be incor-
and adjuncts are cyclopenwane thiol, protein porated with the carriers by conventional
hydrolysate, such as hydrolyzed wvepetable mesns such as spray-drying and drum drying.
protein, cysteine, salis of cysteine such as Such carriers can also include materials for

25 cysieine hydrochloride, thiamine, salts of coacervating the heterocyclic - poly -~ § - 98
thiamine, 2,5 ~ dimethyl - 3 - hydroxy - 4 - compounds (and other flavoring ingredients,

X6 - 4,3 - dihiydrofuran, and products result- 85 present) to provide cncapeulated products.
ing from heating 3 mixiure of ar least two When the carrier is an emulsion, the flavoring
differing materials of the foregoing and high composition can also contain enmulsifiers such

30 pressure reaction products of H.S and 2,5 ~ a5 mono- and diglycerides of fatty acids. With 95
dimethyl - 3 - hydroxy - 4 - oxo - 4,5 - these carrlers or vehicles, the desired physical
dihydrofaran. form of the compeeition can be prepared,

Stabilizers include preservatives such ag It will be understood by those skilled in
sodinm chioride: antioxidants such as calcfum  the art thar the heterceyclic ~ poly - § -

35 and sodium ascorbate, ascorbic acid, butylated compounds can be added 1 the marerials to 100
hydroxyanisole, butylated hydroxvicluene and e flavored ar any convenient point in the
propy! gallete; sequestramis such as cliric acid, production of the finished product. Thus,
EDTA and phosphates, when they are used t¢ alter or otherwise

Thickeners inclade carrlers, binders, pro- vary the flaver of 2 foodsiuff, they can be

40 tective colloids, suspending agents and  odded in the original mixtwe (eg. dough, 105
ermulsifiers, such as agar-ager, carrageenan, emulsion or batter), prior to any cocking or
cellulose and cellulose derivatives such as heating coperation. Alternatively, they can he
carboxymethyl cellulose and methyl cellulose, added at a lawr stage of processing if
natural and synthetic gums such as gum  volatilization losses would be excessive during

45 arabic and gum tragacanth, and other pro- the earlier processing. 110
teimaceous materials, lipids, carbohydrates, When the wmterfals 20 wed to treat
starches and pectins. tobacco products, for cxample, the additive

Surface active agents include emulsifving  oan be applied in a suitable manner by spray-
agents such as mono- and/or diglycerides of ing, dipping or otherwise. The heterocyclic -

50 fatty acids such as caproic acid, caprylic acid, yoly - 8 - compounds can be applied during 113
palmdtic acid, myristic acid snd oleic acids the “casing” or final spray treatment of the
lecithin; defeaming and  flavor-dispersing  tobacco, or they can be applicd ar some
agents such @s sorbitam monostearate, potas- earkier stage of caring. The quantity of hetero-
siurp stearate and hydrogenated tallow aleohel.  cyclic - poly « § - compounds or mixtures

55 Conditioners inchude compounds such as  thereof utitized sheuld be sufficient to impart 120
bleaching and maturing agents such as benzoyl  the desired favor characteristic to the product,
peroxide, calcium peroxide and hydrogen per- but on the other hand, the use of an excessive
oxide; starch modifiers such as peracetic acid, amount of the heterocyclic - poly ~ § - com-
sodium chlorite, sodium hypochiorite, propyl-  pounds is not only wasteful and uncconomical

£0 ene oxide and succinic anhydride; buffers and  but in some instances 100 large a gquantity 125
neutralizing agents such as sodium acetate, may unbszlance the flaver or other organo-
sodivm diacid phosphate, ammonium bi- leptic property of the product to be con-
carbonate, anunonium phosphate, citric acdd, sumed. The quantty used will vary depend-
lactic acid and vinegar; colovants such as  ing upon the ulimate foodsiuf, tobacco pro-

65 carminic acid, cochinesl, turmeric, cwrcumin  duct, or other consumable producy;  the 130
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amount and type of flavor initially present
in the product; the further process or treat-
ment steps to which the product will be
subjected; regional and other preference
factors; the type of storage, if any, to which
the product will be subjected; and the pre-
consumption treatment, such as baking, frving,
and so om, given to the product by the
ultimate consumer,

It is accordingly preferred thar the food-
stuff, beverage or tobaceo after addition of
the compounds used according 1o the inven-
tion should contain from (.02 parts per million
{ppm} to 100 ppm of the heterocyclic - poly -
S - compounds. More particularly, in food-
siuffs and beverages it is desirable o use
from (02 t 20 ppm and in certain pre-
ferred embodiments of the invention, from
0.1 to 15 ppm of the heterocyclic - poly - S -
compounds are included in the finished food-
stuff or beversge. On the other hand, tobaccos
can contain as littde as 0.02 ppm and as
wuch as 100 ppm, depending upon whether
a cigarette tobacco, a pipe tobacco, a cigar
tobacco, a chewing tobacco, or snuff is being
prepared.

All parts, proportions, percentages, snd
rativs herein are by weight unfess otherwise
mdicated,

The amount of heterceyclic - poly - S -
compounds to be utlized in flavoring or
flavor-ephancing compositions can be varied
over 3 wide range depending upon a particalar
quality to be added to the foodstuff, beverage
or tobacce. Thus, amounts of one or more
heterocyclic - poly - 8 - compounds accord-
ing to the present invention from 0.1 up to
80 or 80°%, can be incorporated in such com-
positions. It i3 generally found to be desirable
to include from G5 to 259 of the hetero-
cyclic - poly - 8§ - compounds in such com-
positions,

The beterocyclic poly - 8 - compounds
of this invention can also be added to perfume
compositions in their pure form or they can
be added to mixtures of materials in fragrance-
imparting compositiops fo provide a desired
fragrance character to a finished perfume
material. The perfume and fragrance com-
positions obtained according to this invention
are suitable In a wide vadety of perfumed
articles and can slso be used to improve,
enhance, modify, alter or reinforce fragrance
materials, Tv will thus be appreciated that
the heterocyclic poly -~ 8 ~ compounds and
mixtures thereof of this invention are useful
as olfactory agents and fragrances.

The term “perfume composition” is wsed
herein to mean a mixtare of compounds,
including for example, natural oils, syntheric
oils, alcohols, aldehydes, ketones, esters,
tactones, and frequently hydrocarbons which
are admixed so that the combined odors of
the individual components produce a pleasant
or desired fragrance. Such pecfume composi-

tions wsually contain: (8) the main note ox
the “hounquet” or foundation-stone of the
composition; (by modifiers which round-off
and accompany the main note; (¢} fixatives
whick include odorous substances which lead
a particolar note to the perfume throughout
all stages of evaporation, and substances which
retard evaporstion; and (d) top-notes which
are  usually  Jow-boiling, fresh-smelling
materials. Such perfume compositions or the
novel materials of this avention can be used
in conjunction with & perfume base, generally

comprising one or more carriers, vehicles,
sofvents, dispersants, emulsifiers, surface-

active agenis and/or acrosel propellants. In
perfume compeaitions, the individeal com-
ponents contribute their particular clactory
charecteristice, but the overall effecr of the
perfome composition will usually at least be
the sum of the effect of each ingredient.
Thus, the heterccyclic poly - 8 - compounds
of this invention can be wused to alter the
aroma  characteristics of a perfume com-
position, for example, by highlighting or
moderating the oifactory reaction contributed
by ancther ingredient of the composition.

The amount of one or more compounds
of this invention which will be effeciive in
perfume  compositions  depends on  many
factors, including the other ingredients, their
amounts and the effects which are desived.
It has been found that perfume compositions
coptaining as little as 109 by weight of
the compounds of this invention, or even
less can be used to intensify or augment and
enthance various types of fragrance compounds,
the odors of which may be desired to be
imparted to colognes, perfumes, bath oils and
cther cosmetic  products, The  amount
employed will depend on considerations of
cost, nature of the end product, the effect
desired in the finished product, and the par-
ticular fragrance sought., Higher concentra-
tons (&g 2%, by weight) of the heteroeyclic -
poly ~ § - compoundg of this invention will
intensify the green leafy note and green nutty
notes of the compositions.

The heterocyclic poly ~ 8 - compounds
disciosed herein can be used in & compositon
as an olfactory component of a fragrance
which in twrn can be wused in perfumes,
colognes, bath preparations {such as bath oils
and bath salts) and the like. When the heterc-
cyclic poly - § - compounds of this inven-
tion are used in finished perfumed articles,
such as the foregoing, they can be used in
amounts of 0.04%, by weight or lower.

The following examples are given to llus-
trate embodiments of the invention as it is
presently preferred to practise it It will be
understood that these examples are ilustrative,
and the imvention is not 1 be considered as
resiricted therete except as indicated in the
appended claims.
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_ EXAMPLE 1 EXAMFLE IV
The following materials are homogeneously The following ingredients sare homo- 60
mixed at 25°C: gencously mixed at 25°C:
Ingredient rts .
s v L8 Lb? en; ) Parts Ingredients Parts
it . Tt pi . .
Sféet‘i € Shorwing gg‘%;’; Vegetable shortening 622.7
Glutamic acic 5.1 g}igt amnic acid o 2;%“'{ 65
L-Cysteine  hydrochlori 0. o . .
Gligirtm hydrochloride 1‘3:% L-Cysteine hydrochloride 103
10 p-Alanine 13 Clycine -
Taurine 20.0 N 268
Mixture of di~sodium inosinate Misture of di-sodiom inosinate ) "
- Yi-sodinr T e 3, VIEAUTS DX Q=504 %) {
and di-sodfum guanylaie 3.3 and di-sodium guanylate 2.0
The mixture iz heated at 300°F for thirty - X . - .

15 seconds. After cooling to 100°F, 0.12 part of ﬂi he mixture i5 heated to f CO°F for sixty
diacetyl and 0,10 part of hexanal are added, ;iwnfi Sl Aféer‘ cooling 1o 100°F, 0.12 part of
After aging the resuling mixture for three ,%fa oL B ‘;’"m part oi hexaral are added.
hours, B1 part of 2,46 - trimethyldinydso - ter aging the mixture for a period of three 73
13 5’ Sithiarine :s,;;dded - hours at a temperatre of 65°F, 0.1 part of

sdal = Udanliic i . 4o} : L s - 1 .

30 The resulting mixtare is aged for ten hours ?’4’6 'ﬁf:xe‘t}:yl dé’d’f .-["‘hm . ? pentyl -
to provide a material having an cxcellent 5 - trithianc are added, Lhe reswiting mixturs
chicken aroms ? is then aged for ten hours o yield 2 com-

- : pozition having an cxcellent chicken aroma 80
EXAMPLE I and flavor.
Ingredients Parts
¥4 : 0 r
25 Vegemble shortening 622.7 .. EXAMPLE ¥ .
Salt - 3217 Cysteine hydrochloride in the smount of
Glutamic acid 5 2.8 z is refuxed at 215°F wunder ammospheric
L-Cysteine hydrochloside 10.3 pressure for four hours with a mixture of a5
B-Alanine 13 309 g of hydrolyzed vegetable protein and
30 Taurioe 0.0 674 g of water. Subsequent o the reflux, the
Mixture of di-sodiom inosinate mixtare is cooled and 005 g of 2456 -
and di-sodium guanylate 3.3 mimethyldihydro ~ 1,3,5 - dithiazine is added
2,4,6-1vimethy -s-rithiane o1 and imtimately admized with the composition. 90
o The mixture has an excellent beef faver
The mixtare is heated to 300°F for thirty
3% seconds. After cooling to 100°F, 0.12 part of T
diacetyl and (.10 part of hexanal are added. EXA:”{PL}” Vi i
The resulting mixture has an excelient Cyclopentane thiol and 2,244,866 - hexa-
chicken arema. methyl - 5 - trithiane (1:1 mole ratio) in the
amount of 005 g are refluxed at 215°F 95
TXAMPLE TII under atmospheric pressure for fonr hours

40 The following ingredents are homa- with the following premin comiposition:
geneonsty mixed at 25°0: .
® o | Ingredients Amount

Ingredients ‘ Parts Hydrolyzed vegetable protein
Yegerable shortening 622.7 (Maggi 4BE) 0% g 100
Salt 3217 Water 674 g
45  Glutamic acid 5.1 Thiamine-HCl 8.8 2
L-Cysteine  hydrochloride 103 Cysteine-HCl 2.8 g
Glycine 51
B-Alanine 13 (The word “Maggi” is 3 Regisiered T rade
Taurine 20.0 Mark). 105
50 Mixtare of di-sodivm Inosinate
and di-sodinm guanylate 33 Subsequent to the reflux period, the result-
) . ing mixtare is sged for 72 hours at 6075 °C.
The mixture is heated to 300°F for thirty The mixture has an excellent beef aroma.
seconds, After cooling to 100°F, Q.12 part
of diacetyl, 0.10 part of hexanal, and 0.1 EFXAMPLE VII
55 part of 2456 - tetramethyl - dibydro - 24,6 - Trimethyl - 5 ~ trithiane in the 110

1,3,5 - dithiazine are added.
The resiting mixture has an excellent
chicken aroma.

amount of 0.05 g is refluxed at 215°F under
atmospheric pressure for four hours with the
following pre-mix composition:
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Ingredients Amount of air with an inlet temperature of 500°F,
Hydrolyzed vegetable protein an outlet temperature of 200°F, and a wheel
(Maggi 4BE) : 309 g speed of 33,000 rpm.
Cysteine-HCL 88 g Twelve grams of the spray-dried material 60
5 Thizmine~-HCI 8.8 ¢ is mixed with 29.2 g of the soup base set
Water 674 g forth in Example VI, The resulting mix-
ture s then added to 12 ocunces of boiling
Subseguent 1o the refiux, the resulting mix-  water, and an excelient meat favored soup
ture is aged for 72 hours at 60--75°C. The is obiaiued. 65
mixture has an excellent beef zroma.
EXAMPLE XI
18 EXAMPLE VIII Example I is repeated except that the
The composition preparcd in Example I dithinzine je replaced by 003 part of 2 mix-
is digsolved in propylene glycol to provide a ture comprising the following ingredients;
0.1%, solution. This solution in the amount
of 0.966 g is added o 7.3 g of a soup base Ingredients Parts TG
15 consisting of: 24,6-trimethyl diliydro-1,3,5-
. dithiazine 10
Ingredients FParts 24,6~trimethyl-s-trithiane 26
Fine ground sodium chloride 35.62 Com Ol 30
Hydrolyzed vegetable protein 27.40 Gum arabic 20 75
Monosodinm  glatamate 17.81
20 Sucrose 1096 The resulfting mixture has an excellent meat
Beef fat 5.48 favor,
Sethness caramel color (powder
B & (G 2.73 EXAMPLE X1
Preparation of Perfume Coraposition Contain-
The resulting mizture is added to 12 ing 24,6 - Trimethyl - § - Trithiane 80
25 cunces of beiling water to obtain & soup The following compeseition is prepared:
having an excellent chicken favor,
The composition of Example VI (0.005 g) Parts by
when added to the sbove soup base alse pro- Ingredicnss Weight
vides a soup having good meat Havor, 2,4,6-trimethyl-s-trithiane 4
- arate
30 EXAMPLE IX Py bt & "
The composiion prepared in Example ¥V Citronellyl formate 3
is dissolved in propylene glycol to provide a Citronellvl acetate 20
6.1%, soludon. This solution in the smount. Geraneol cocar 200
of 0.966 g is added w0 7.3 g of 2 soup base Citronellol coeur 300 80
35 consisting of: Menthone g
. Menthol natural 5
Ingredients Parts Rose oxide 10
Fine ground sodium chioride 35.62 Geranyl acetate 30
Hydrolyzed vegetable protein Dimethy! Benzylcarbinyl- 95
(Adagzi 4BE) 27.4¢ acetate P
40 Monosodium ghitamate 17.81 S
Sucrose i6.96 620
Beef fax 5.48
Caramel color, bakers and con- The addition of the 24,6 - trimethyl - 5 -
fectioner’s powder grade 2.73 trithiane in the quantity given imparts a green
leafy note similar to that of natural geranium 160
45 The xesulting mixture is added to 12 Bourbon to the composition without detract-
ounces of boiling water to obtain a2 soup  ing from the quality of the odor.
having an excellent chicken flavor,
The composition of Example I {0005 g
when added 1o the above soup base also EXAMPLE XIII
50 provides a soup having good meat favor, The following formulstions are produced:
EXAMPLE X Formulation A 1035
One-half gram of the soup base mixture 1.9 gm Nataral black currant juice, con-
of Example VII is cmulsified in 2 solution centrate
containing 100 g gum arabic and 300 g 0.1 gm Natural black currant esters
53 water. The emulsion is spray-deied with 2z 10.0 mi Sugar Syrup 32°Be
Bowen Lab Model Dirier utilizing 250 cim .. 100 mi Spring water 119
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Formulation B
1.9 gm Nawural black currant juice, con-
centrate
0.1 sm Buchu leaf ¢il 8.1% (ethanol 957%)
10.0 ml Sugar Syrup 32°Be
q.s. 100 ml Spring water

Yormulation ©
1.9 gm Nawural black currant juice, con-
centrate
(.1 gm Niribine® 109/, (ethano! 959.)
10.0 ml Sugar Syrup 32°Be
9.5 100 ml Spring water
“Niribine is produced by distiing an
alcoholic macerare of black currant buds,
Formulation T
1.9 gm Natural black currant juice, con-
cenirate
0.1 gm 24,6 - trimethyl - ¢ - trithiane
0.1%, (ethanol 95°4)
10.0ml Sugar Syrup 32°Be
q.s. 100 m! Spring water

Formulation E
1.9 gm Nawral black currant juice,
centrats
0.1 gm 24,6 - trimethyl - s - trithiane
0.01°%, (ethanol 95%)
g.s. 100 ml Spring water

COoxt~

Formulation F
1.9 gm Natural black currant juice, con-
centrate
10.8 ml Sugar Syrup 32°Be
g.s. 100 nd Spring water

Fach of the above-mentioned formulations
is compared with one ancther by a panel
composed of 10 tasters. Formudation F s
gencrally considered by the panel tw be flar
and not very charactedstic for fresh black
carrant, Formuladons B, €, D and E are
considerad s having substantially fresh and
mere pleasant notes than formulation F. In
swmmary, formulations D and E were pre-
farred as the best black currant juice formula-
tions. In conclusion, for use in black currant
flavar, the material 24,6 - trimethyl - s ~
trithiane can be used at rates of one-tenth
of that of Buchu leaf oil in black cwrrant
juice.

Tt is further to be concluded that 2,46 -
trimethyl - g - twithiane can successfully
replace Buchu leaf oil, Nirbine andfor
natural black currant esters wherever the
ingredient is used in reinforced black currant
juices, substinmed black currant juices and
imitation black currant Havors.

WHAT WE CLAIM IS:—

1. A method for altering the flavour or
roma of a consumable materfal which com-
prises adding to the consumable material 2
corapound of the general formula: —

in which X is 8 or —NR,; and

(1y when X is 3, then Ry, Ry and B, are
the same and are atkyl groups of from 1 to §
carbon aroms and R,, R, and R, are the
same and are hydrogen atoms or alkyl groups
of from 1 to 5 carbon stoms; or

(Zy when X s NR,, then Ry, By and R
are the same and are alkyl sroups of from
1 to § carbon atoms, R, B, and R, are
hydrogen atoms, and R, is 2 hydrogen atom
or an alkyl group of from 1 to 5 carbon
2LOMmS,

2. A method according to claim I in which
X is ~NH and each of Ry, B; and R; is
an alkyl group having from 1 fe 5 carbon
atoms.

3. A method according to <laim 2 in which
Ry, Ry and Ry are methyl groups.

4, A method according 1o claim 1 in
which X is 8, and cach of Ry B, and B,
is an alkyl group having from 1 to 5 carbon
atoms.

5. A method according to claim 4 in which
X is 8; Ry, Ry and By are methyl groups
aud Ry, Ry and R, are hydrogen atoms,

6, A method according to claim 4 in which
Ry, R Ry, Ry, Ry and R, are all methyl
groups,

7. A method according to claim 1 in which
X is § and B, B, and R, are hydrogen
atoms.

8. A method according to claim 1 in which
the compound is one of those hercinbefore
specifically mentioned.

9, A methid accerding t© any preceding
claim in which the final concentration of the
said compound in the material is 0.02 to
100 ppm.

10. A method according to claim 9 in which
the final concentration of the sald corapound
of the material is 0.1 1o 15 ppm.

11, A method according to any preceding
claim in which the materisl is 2 foodstuff,

12. A method according to any preceding
claim in which the foodstuff s one of those
hereinbefore gpecifically mentioned.

13, A method according to claim 11 or
12 in which the foodstff is a reinforced, sub-
stituted or imdtation black currant juice and
the compound is 24,6 - wimethyl - 5 -
trithiane,

14. A methed according to claim 11 or
12 in which the foodstuff comprises hydro-~
lysed vegetable protein.

15. A method according to any of claims
1 to 1% in which the material is tobacco.
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16, A method according to any of claims
1 to 10 in which the meaterial is a perfume
ase
i7. The method of any of claims 1 to 10
in which the material is a toilet preparation.

18. A method according to claim 1 for
altering the flavonr or aroma of a consumable
material substantially as  hereinbefore  des-
cribed in the Examples.

19. Consumable materials having 2 flavour
or aroma altered by the method of any pre-
ceding claim.

20. A flavouring composition containing an
organoleptically modifying amount of a com-
pound of the general formula:—

o

-5

it which X is § or —NR,; and

(1y when X is 8, then Ry, Ry snd R
are the same aad are alkyl groups of from 1
to § carbon atoms and Ry, B, and R, are
the same and are hydrogen atoms or lower
alkyl groups of from 1 to 3 carbon atoms; or

(Zy when X is —NE,, then Ry, B, and R,
are the same and are alkyl groups of from
1 1o 5 carbon atoms, R,, B, and R, are
hydrogen atoms, and R, is 2 hydrogen atom
or an alkyl group of from 1 t 5 carbon
atoms; and an anxiliary favouring adjuvant.

21. A composition according to claim 20
in which X i3 —NH-— and each of B,, R;
and Ry is an alkyl group having from L1 §
carbon atoms.

22. A flavouring composition according o
claim 21 in which Ry, R; and By are methyl
SEOUpS.

23. A flavouring composition accerding to
claim 2¢ in which X is S and each of Ry,
R, and R, is an alkyl group having from 1 to
5 carbon atoms.

24, A flavouring composition according to
claim 23 in which Ry, B Ra R, By and
R, are all methy] groups.

25. A flavowring composition according to
claim 23 in which R, R; and B, are methyl
groups and R, R, and B, are hydrogen
SLOMLS.

26. A flavouring composition according to
claim 20 in which X is S and R, R, and
R, arc hydrogen atoms,

27.

A flavowring composition sccording o
claim

20 in which the compound is one of
those hereinbefore specifically mentioned,

28, A composition according to any of
clalms 20 to 27 in which the adjuvant is
further flavouring materisl, & vehicle, a
stabiliser, a thickener, a surfactant, a condi-
toner or a flavour intensifier,

29. A composition according to claim 28
in which the adjuvant {s one of those hersin-
before specifically mentioned,

30. Flavouring compositions accerding 1o
claim 20 substantially as hercinbefore des-
cribed in the Examples.

31 A method according to any of claims
1 10 19 in which the compound is added in
the fornr of a flavouring composition accord-
ing to any of claims 2§ to 3%

32, A perfume corposition containing an
organcleptically modifying amount of a com-
pound of the general formula: —

$ Ry
™~

\<

-;’4/ R

'3

153

d

.,
®g

I

b

in which X is 8 or =NR,~; and

{1 when X is §, then R;, R; and R, are
the same and are alkyl groups of from I
o 5 carbon atoms and Ry, B, and R, are
the: same and are hydrogen atoms or alkyl
groups of from 1 to 5 carbon atoms; or

{2) when X is —NR,—; then R, B, and
R; are the same and are alkyl groups of
from 1 to 5 carbon atoms, B, R, and B,
are hydrogen atems, and R, is a hydrogen
atome o an atkyl group of from 1 to 5 carbon
atomns; and an suxiliary perfume adjuvant.

33, A composition according to claim 32
in. which the compound is one of those herein-
before specifically mentioned.

34, A composition according to claim 32
or 33 in which the adjuvant is one of those
hereinbefore specifically mentionad,

35. Perfurse compositions according to
claim 34 substantially a5 herefubefore des-
cribed in the Bramples.

- ol

=4

For the Applicanss,
CARPMAELS & RANSFORD,
Chartered Patent Agents,
43 Bloomsbury Square,
London, WCIA 2RA.

Printed for H

Malesty’s Stationery Office, by the Courier Prass, Leamington Spa, 1974

Published by The Patent Office, 25 Southampion Buildings, London, WCSA 1AY, from
& s . LI 3 s
which copies may be obtained.
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PASTA AND METHOD FOR PRODUCING THE S5AME

Inventor(s): NISHIWAKI KEISUKE; ISHIBASHI HIDEAKI #+ (NISHIWAKI
KEISUKE, ; ISHIBASHI HIDEAKI)

Applicant(s): NIPPON FLOUR MILLS + (NIPPON FLOUR MILLS CO LTD)

Classification: - international: A23L7/108; (IPC1-7). A23L1/16
- cooperative:

Application JP20000166646 20000602

number:

Priority JP20000166646 20000602

number(s):

Abstract of JP2001348533 (A}

FROBLEM 7O BE SOLVED: To oblain pasta with good palate feeling. SOLUTION: The
method for producing pasta is characlerized by comprising the following process: 3
chip-like dough is producad by exiruding a dough 25-45 wi. % in water content after
kneading under a reduced pressurg, L8, »=55 kPa less than the almospheanic pressure,
and the chip-like dough thus produced is kneaded again and extruded.
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FROZEN COOKED FOOD AND ITS PRODUCTION

Inventor(s): ISHII SHOJI + (ISHII SHOJI)

Applicant(s):  FUJI SHOKUHIN KK + (FUJI SHOKUHIN:KK)

Classification: - international:A423L23/00; A23L3/36; A23L35/00; A23L7/10;
A23L7/108; (IPC1-7): A23L1/10; A23L1/16;
AZ3L1/39; A23L1/48; A23L3/36

- cooperative:
Application JP19990211469 19990727
number:
Priority JP19990211469 19990727
number(s):

Abstract of JPIID3IT434 {4}

PROBLEM TO BE SOLVED: To obiain a frozen cooked food producible in high
afficiancy and having the appearance and palatabiiity of newly cooked food by bringing
a cooked main food matenal into contact with a gelalinous seasoning Hguid added with
gelatin and filling the mixiure in a package. SOLUTION: (A} A main food material such
as covked noodle, pasia or rice is filled in g packags in 3 siale contackng with (Bl a
gelatinous seasoning liquid obtained by adding gelatin (0 a ssasoning Houid such as
saucs of soup. Whan the objactive food is e.¢. chow main, the sleamed noodie for
chow mein is prepared first, the noodie is mixked with a seasoning sauce, ingredients,
oil, et and the mixture is heal-treated to sufficiently fry the noodle and cooled
normal temperature. Separately, a sauce same as or similar to the above seasoning
saucs s incorporated with gelatin and cooled 1o solidify the saucs in gelatinous state. A
presoribed amount of the cooked chow mein 4 is brought into contact with a prescribed
amount of the gelatinous sauce §, filled In & package 1 and frozen 1o obtain the
ohiective frozen food.

Motif Exhibit 1149, Page 597 of 798



Case No.: IPR2023-00208
U.S. Patent No. 11,013,250

\
Q\\
N

%

s

W

= Espacenet

METHODR FOR PRODUCING NOODLES AND NOODLE QUALITY IMPROVER

Inventor(s): KAWAI TAKANORI; HANEKI TAKASHI; KONDO KEIICHI; YOKOTA
YUURI; SAKIDA SHUICHIRO; MORIMOTO ERIKO; KAWAI
AKIFUSA; YAMAZAKI NAGAHIRO + (KAWAI TAKANORI, ; HANEKI
TAKASHI, ; KONDO KEIICHI, ; YOKOTA YUURI, ; SAKIDA
SHUICHIRO, ; MORIMOTO ERIKO, ; KAWAI AKIFUSA, ; YAMAZAKI
NAGAHIRO)

Applicant(s): TAIYO KAGAKU KK + (TAIYO KAGAKU CO LTD)

Classification: - international: A23L7/108; (IPC1-7). A23L1/18
- cooperative:

Application JP20010226061 20010726

number:

Priority JP20010226061 20010726 ; JP20000224717 20000726

number(s):

Abstract of JP2002THIBAE (A}

FROBLEM TQ BE SOLVED: To provide a method for producing noodies good in taste
of the noodies, having a moderate hardness, slasticity (viscoslasticity), chawiness and
smoeothness (smooth feeling) with texture good in throat passage and scarcely osing
firmness with hot walter and by belling without delerioraling the taste of the noodies and
to obtain a qualily improver for the noodles and the noodies capable of maintaining the
tendure even during the production or after storage thersof not only In the noodies
aaten just after cooking but also in cooked noodies, raw type instant noodies
{hereinafter refarred to LL noodies), frozen noodlas or instant noodias, SOLUTION: A
vegetable protein or a milk protein having <=20 [mulm average particls diameteris
added.
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SEASONING LIQUID IMPARTING BAKING FLAVOR, STEAMED NOODLE COATED
WITH THE SAME, AND METHOD FOR PRODUCING THE SAME

Inventor(s): SHIIBASHI YUSUKE: KAWADA RYOICHI: HIRAKAWA TOSHIAKI;
NASU YASUNOBU; OTA KEIJI + (SHIIBASHI YUSUKE, ; KAWADA
RYOICHI, : HIRAKAWA TOSHIAKI, ; NASU YASUNOBU, ; OTA
KEIJI)

Applicant(s):  SHIMADAYA CORP + (SHIMADAYA CORP)

Classification: - international: AZ3L27/00; A23L7/108
- cooperative:

Application JP20080167927 20080530 Global Dossier

number:

Priority JP20080167927 20080530

number(s):

Also published JP4993216 (B2)
as:

Abstract of JPI008284883 {A}

FROBLEM 7O BE SOLVED: To provide steamed noodies coated with a seasoning
gquid, making a nicg-smelling baking flavor by heating in a microwave ovean compatible
with a smooth texture of just bolled raw neodles. [SOLUTION: The top surface of a
lump of steamed noodles is coated with 2 whipped seasoning lquid oblained by
dissolving a reducing sugar activating an aminccarbonyiation reaction by heing heated,
and gelatin as a galling agent in 2 seasoning Hauld containing a prolein hydrolyzats
and heating, and then whipping while codling. Since flowing down into gaps of the
noodies s hardly caused even afler heating and melting, and heat s readily generaied
by heating in a microwave oven to ohiain the nice-smalling balking flavor in a shorl ims,
the steamed noodles are not excessively heated. [ COPYRIGHT. {2010, JPOEINSIT
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INSTANT NOODLE

Inventor(s): INAOKA TOKIJIROU; FUKITA TOMOHIRO; SHIIBA DAISUKE;
KAMEO YOJI; GENJI MIWA; KOMIKADO MASANORI + (INAOKA
TOKIJIROU, ; FUKITATOMOHIRO, ; SHIIBA DAISUKE, ; KAMEO
YOI, ; GENJI MIWA, ; KOMIKADO MASANORI)

Applicant(s): KAO CORP + (KAO CORP)
Classification: -international:A23L7/108; A23L7/113; (IPC1-7): A23L1/16;

A23L1/162
- cooperative:
Application JP19950226323 19950904
number:
Priority JP19950226323 19950904
number(s):

Abstract of JPHOBTOITZ {4}

PROBLEM TO BE SCGLVED: To obtain instant neodie having excellent instant
cogkability and resembling genuing noodie in taste and paiatabiiity by adding a
dighvearo! disaturated fatly acid ester to raw malerial flour, knsading the mixturs,
forming to noodie form and gelatinizing the noodle. SCLUTION: Raw materiai flour
produced by miking wheat flour with potato starch in the form of powder s incorporated
with a digiycero! Talty acid ester composition containing »=80wi.% of a dighycerdl
saturated fatly acid ester having a structure oblained by esterifying sitherone of 3
terminal hydroxyt group or adiacent hydroxy! group of digiveeral and sither one of the
other ferminal hydroxyl group or adiacent hvdroxy! group with a saturatad fatly acid, the
mixiure is kneaded after the addilion of salt and water, the prepared noodie dough is
formed by a roll mill, the oblained noodlie strip is siit o nocdie strings with a disk blade
and the strings are gelatinized and drigd 1o obiain the ohjactive instant noodies having
axcellant instant cookability and resembling genuing noodies in the tasie and
palatability.
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and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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METHODS AND COMPOSITIONS FOR CONSUMABLES
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26191
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M. Angela Parsons/Kirsten Neuman
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Information Disclosure Statement Applicant
by Applicant Impossible Foods Inc.
(Use several sheets if necessary) Filing Date Group Art Unit
(37 CFR §1.98(b)) January 3, 2019
U.S. Patent Documents
Examiner | Desig. Document Publication Filing Date
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Examiner | Desig.
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1. Analysis of soy hydrolysate, Avomen Analytical Services Laboratory Test Results, July 25, 2019

Biede, et al., "Swiss cheese flavor: I. chemical analysis," Journal of Dairy Science, 1979, 62:227-237

2
3. Declaration of Dr. Jorge Ruiz-Carrascal, dated 7/29/2019, 72 pages
4 EP Opposition Letter from Opponent in EP Appln. No. 14737766.7 dated 8/6/2019, 55 pages

Estevez, et al., "Analysis of volatiles in meat from Iberian pigs and lean pigs after refrigeration and

> cooking by using SPME-GC-MS," Journal of Agricultural and Food Chemistry, 2003, 51:3429-3435
6 Friedman and Brandon, "Nutritional and health benefits of soy proteins," J. Agric. Food Chem.,
) 2001, 49(3):1069-1086
7 Ibrahim, et al., "Mechanism of the CO-sensing heme protein CooA: new insights from the truncated
’ heme domain and UVRR spectroscopy,” Journal of Inorganic Biochemistry,” 2007, 101:1776-1785
8 Kendrick and Watts, "Acceleration of inhibition of lipid oxidation by heme compounds,” Lipids,
) 1969, 4:454-458
9 Mahajan, et al., "Aroma compounds in sweet whey powder," Journal of Dairy Science, 2004,
) 87:4057-4063
10 Meisinger, et al., Flavor relationships among muscles from the beef chuck and round," Journal of
) Animal Science, 2006, 84:2826-2833
1 Singh, et al., "Functional and edible uses of soy protein products,” Comp. Rev. Food Sci. Food
) Safety, 2008, 7:14-28
12 Vaghefi, et al., "Influence of the extent of hemoglobin hydrolysis on the digestive absorption of
) heme iron. An in vitro study," Journal of Agricultural and Food Chemistry, 2002, 50:4969-4973
13 Yeast Metabolom Database, "Heme (YMDB0041),"
) (http://www.ymdb.ca/compounds/YMDB00041)
14 Young and Pellett, "Plant proteins in relation to human protein and amino acid nutrition," Am. J.
) Clin. Nutr., 1994, 59(Suppl):12038-12128
Examiner Signature Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.
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Attorney Docket No.: 38767-0010003 / M2CON-Track 1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Marija Vrljic Art Unit : Unknown
Application No. : 16/238,802 Examiner : Unknown
Filed :  January 3, 2019 Conf.No. : 3877

Title : METHODS AND COMPOSITIONS FOR CONSUMABLES
MAIL STOP AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the documents listed on the disclosure form submitted with this
statement. Copies of the documents are being submitted with this statement to the extent
required under 37 CFR § 1.98(a)(2).

This statement is being filed before the receipt of a first Office Action on the merits.
Therefore, no fees are believed due. If this is incorrect, please apply any charges applicable
under 37 CFR § 1.17(p), or credits, to Deposit Account No. 06-1050, referencing the above-
indicated Attorney Docket Number.

Please contact the undersigned if there are any questions regarding this statement.

Respectfully submitted,

Date: September 26,2019 /M. Angela Parsons/

M. Angela Parsons, Ph.D.
Reg. No. 44,282

Customer Number 26191
Fish & Richardson P.C.
Telephone: (612) 335-5070
Facsimile: (877) 769-7945

62108378.doc
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U.S. Patent No. 11,013,250

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office | 38767-0010003 16/238,802
Information Disclosure Statement Applicant
by Applicant Impossible Foods Inc.
(Use several sheets if necessary) Filing Date Group Art Unit
(37 CFR §1.98(b)) January 3, 2019
U.S. Patent Documents
Examiner | Desig. Document Publication Filing Date
Initial ID Number Date Patentee Class | Subclass | |f Appropriate

Foreign Patent Documents or Published Foreign Patent Applications

Examiner | Desig. Document Publication Country or Translation
Initial ID Number Date Patent Office Class | Subclass | Yes | No

Other Documents (include Author, Title, Date, and Place of Publication)

Examiner | Desig.
Initial ID Document

1 Charkin, et al., "Fragmentation of heme and hemin+ with sequential loss of carboxymethyl groups:
’ A DFT and mass-spectrometry study,” Chemical Physics Letters, 2005, 415:362—-369

2. FDA Statement and Response, GRAS Notice 540, dated May 29, 2015, 13 pages

FDA Statement, "Structural comparison of plant hemoglobins and animal myoglobins," annex to
communication in opposition to EP Patent No. 2943072, 2019, 5 pages

Fyrestam and Ostman, "Determination of heme in microorganisms using HPLC-MS/MS and
4. cobalt(III) protoporphyirin IX inhibition of heme acquisition in Escherichia coli," Anal. Bioanal.
Chem., 2017, 409:6999-7010

GenBank Accession No. AFB70892.1, Sariam, "Non-symbiotic hemoglobin [Vigna radiata]," dated
2/26/2012, 1 page

Gledhill, "The detection of iron protoporphyrin (heme b) in phytoplankton and marine particulate
6. material by electrospray ionisation mass spectrometry - comparison with diode array detection,”
Anal. Chim. Acta., 2014, 841:33-43

Impossible Foods Response to Opponent's Reply in opposition to EP Patent No. 2943072, dated

7| 11212019, 28 pages

8 Jenschke, et al., "Unsaturated fatty acids and sodium affect the liver-like off-flavor in cooked beef,"
) J. Anim. Sci., 2007, 85:3072-3078

9 Jianjun Jiang, et al., "Food technology (Volume 1)," Higher Education Press, 2002, 1:31-32, English
) translation

1o. Kohler, et al., “Physiological Characterization of a Heme-Deficient Mutant of Staphylococcus

aureus by a Proteomic Approach,” Journal of Bacteriology 2003, 185:6928-6937

Lane and Nursten, “The Variety of Odors Produced in Maillard Model Systems and How They Are
11. Influenced by Reaction Conditions,” in: The Maillard Reaction in Foods and Nutrition, Waller and
Feather, eds., ACS Symposium Series, 1983, No. 215, pp. 141-158

12. Opponent's Reply Letter in opposition to EP Patent. No. 2943072, dated 11/21/2019, 15 pages

Pashynska, et al., “Characterization of Noncovalent Complexes of Antimalarial Agents of the
13. Artemisinin-Type and FE(III)-Heme by Electrospray Mass Spectrometry and Collisional Activation
Tandem Mass Spectrometry,” J. Am. Soc. Mass Spectrom., 2004, 15:1181-1190

Song, et al., "Agricultural and sideline products processing value-added technology II: Processing of

14. soybean products,” Henan Science and Technology Press, 2009, 1:64-69, English translation
15 Wang and Wang, "Principles and techniques of food nutrition and health care," China Light Industry
) Press, 1998, 1:446-449, English translation
Examiner Signature Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.
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Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office | 38767-0010003 16/238,802
Information Disclosure Statement Applicant
by Applicant Impossible Foods Inc.
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(37 CFR §1.98(b)) January 3, 2019
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next communication to applicant.
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U.S. Patent No. 11,013,250

Attorney Docket No.: 38767-0010003 / M2CON-Track 1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Marija Vrljic Art Unit : Unknown
Application No. : 16/238,802 Examiner : Unknown
Filed :  January 3, 2019 Conf.No. : 3877

Title : METHODS AND COMPOSITIONS FOR CONSUMABLES
MAIL STOP AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the documents listed on the disclosure form submitted with this
statement. Copies of the documents are being submitted with this statement to the extent
required under 37 C.F.R. § 1.98(a)(2).

This statement is being filed within three months of the filing date of the application or
before the receipt of a first action on the merits; therefore, no fee is believed due.

Please apply any necessary charges or credits applicable under 37 C.F.R. § 1.17(p) to
deposit account 06-1050, referencing the above attorney docket number.

Please contact the undersigned if there are any questions regarding this statement.

Respectfully submitted,

Date: November 26, 2019 /Kimberly M. Maize, Reg. No. 76.370/

Kimberly M. Maize
Reg. No. 76,370

Customer Number 26191

Fish & Richardson P.C.
Telephone: +1 (612) 638-5707
Facsimile: (877) 769-7945

62179396.doc
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Application Number: 16238802
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Filer:
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Filer Authorized By:
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Attorney Docket Number:
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Application Type:
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Jiang_2002.pdf
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Kohler_2003.pdf
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Information:

12

Non Patent Literature

Lane_1983.pdf
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Information:
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OpponentReply_Nov2019.pdf
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14

Non Patent Literature

Pashynska_2004.pdf
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1929545 U.S. Patent Np. 11,013,250
16 Non Patent Literature Wang_1998.pdf no 12
cda7112a2c044ac6abb1698b4567d290del
c193e
Warnings:
Information:
Total Files Size (in bytes): 111483017

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Sheet 1 of 1
Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office | 38767-0010003 16/238,802
Information Disclosure Statement Applicant
by Applicant Impossible Foods Inc.

(Use several sheets if necessary) Filing Date Group Art Unit

(37 CFR §1.98(b)) January 3, 2019
U.S. Patent Documents
Examiner Desig. Publication Filing Date
Initial ID Document Number Date Patentee If Appropriate Class Subclass

Foreign Patent Documents or Published Foreign Patent Applications
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JPHO8289761A AGENT FOR IMPARTING THICK TASTE
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Applicants: AJINOMOTO KK
Inventors: OMURA HARUKLSHIBUYA KOUJI

Classifications:
iPC A23L 4700, A23L27/30; AZIL27/22; AA3L2T/23; (IPCA-TY A23L1/226; AZ311/228; A23L1/229;
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Application: JPS706585A-1895-04-21
Publication: JPH08288761A- 1896-11-05
Published as: JPHOB289761A,JP34679018B2
AGENT FOR IMPARTING THICK TASTE
Abstract

PURPOSE: To obtain an inexpsensive agent for imparting thick taste, containing a sulfone-coniaining compound as the exclusive
component or the compound in combination with betaine and/or a phosphoric acid salt as active components and imparting thick
delicious faste to a food or drink by using in combination with a lasty substance. CONSTITUTION: This thick taste imparting
agent conlaing a sulfone-containing compound {preferably laurine} as the exclusive component or In combination with betaine
{e.g. glycine betaine} andfor a phosphoric acid salt {secondary sodium orthophosphale) as active components. The amounts of
the active components io be compounded to a tasty substance are e.g. 0.01-20 pis.wi. each of taurine, disodium phosphate and
glycine betaine based on 1 pt.wl. of sodium glutamate used as the tasty subsiance.
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Application No. App"cant(y)b Patent No. 11,013,250
16/238,802 Vrljic et al.

Office Action Summary Examiner ArtUnit | AIA (FITF) Status
ELIZABETH A GWARTNEY 1796 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6} MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1)(J Responsive to communication(s) fledon
UJ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) ™ This action is non-final.

3)J An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parre Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 2-25 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ___is/are allowed.
7) Claim(s) 2-25 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) [J Claim(s) are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers
10)(J The specification is objected to by the Examiner.
11)[ The drawing(s) filed on 03 January 2019 is/are: a)¥ accepted or b){] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[1] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)ld All b)(J Some** ¢)d None of the:
1.[J Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) [ Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:

Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20200507
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Application/Control Number: 16/238,802 Page 2
Art Unit: 1796

DETAILED ACTION
Notice of Pre-AIA or AIA Status
1. The present application is being examined under the pre-AlA first to invent provisions.
Claim Rejections - 35 USC § 112

2. The following is a quotation of the first paragraph of 35 U.S.C. 112(a):

(a) IN GENERAL.—The specification shall contain a written description of the invention, and
of the manner and process of making and using it, in such full, clear, concise, and exact terms as to
enable any person skilled in the art to which it pertains, or with which it is most nearly connected, to
make and use the same, and shall set forth the best mode contemplated by the inventor or joint inventor
of carrying out the invention.

The following is a quotation of the first paragraph of pre-AIA 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and
process of making and using it, in such full, clear, concise, and exact terms as to enable any person
skilled in the art to which it pertains, or with which it is most nearly connected, to make and use the
same, and shall set forth the best mode contemplated by the inventor of carrying out his invention.

3. Claims 2-14 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AIA), first
paragraph, as failing to comply with the written description requirement. The claim(s)
contains subject matter which was not described in the specification in such a way as to
reasonably convey to one skilled in the relevant art that the inventor or a joint inventor, or
for pre-AIA the inventor(s), at the time the application was filed, had possession of the
claimed invention.

New claim 2 recites “wherein, upon cooking of the meat replica matrix, at least two
volatile compounds are generated that are associated with a meat-like aroma.” While there is
support in the specification to claim at least two volatile compounds are generated that are
associated with a beef-like flavor (page 9/L13-15), there is no support to claim “meat-like

flavor” generally.
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Double Patenting
4. The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent possible
harassment by multiple assignees. A nonstatutory double patenting rejection is appropriate where
the conflicting claims are not identical, but at least one examined application claim is not
patentably distinct from the reference claim(s) because the examined application claim is either
anticipated by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg,
140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d
2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van
Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may
be used to overcome an actual or provisional rejection based on nonstatutory double patenting
provided the reference application or patent either is shown to be commonly owned with the
examined application, or claims an invention made as a result of activities undertaken within the
scope of a joint research agreement. See MPEP § 717.02 for applications subject to examination
under the first inventor to file provisions of the AIA as explained in MPEP § 2159. See MPEP
§8§ 706.02(1)(1) - 706.02(1)(3) for applications not subject to examination under the first inventor
to file provisions of the AIA. A terminal disclaimer must be signed in compliance with 37 CFR
1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be used.

Please visit www.uspto.gov/patent/patents-forms. The filing date of the application in which the
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form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or
PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may be filled out completely
online using web-screens. An eTerminal Disclaimer that meets all requirements is auto-

processed and approved immediately upon submission. For more information about eTerminal

Disclaimers, refer to www.uspio.g

7. Claims 2, 3, 6-9, 12-16 and 19-21 are rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1, 2, 4, 12-14 and 16-20 of U.S. Patent No.
10,327,464. Although the claims at issue are not identical, they are not patentably distinct
from each other.

Claim 31 of U.S. Patent No. 10,327,464 is directed to a food product comprising heme-
containing protein, a compound selected from glucose, ribose, fructose, lactose,
xylose, arabinoise, glucose-6-phosphate, maltose and galactose, and mixtures of two or more
thereof; and at least 1.5 mM of a compound selected from cysteine, cysteine,
thiamine, methionine and mixtures of two or more thereof, one or plant proteins, wherein the
food product contains no animal product that contain heme;; and wherein upon cooking the food
product results in the production of at least two volatile compounds selected from a group of
meat-associated aromas (claim 1). While the present claims are directed to a meat-replica
matrix, given a food product would encompass a meat-replica matrix, the claimed subject matter
of the present claim set is considered obvious from claims 1, 2, 4, 12-14 and 16-20 of U.S. Patent

No. 10,327,464.

8. Claims 2, 3, 6-8, 13-16 and 19-21 are rejected on the ground of nonstatutory double

patenting as being unpatentable over claims 1, 3, 10-13 and 16-19 of U.S. Patent No.
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9,826,772. Although the claims at issue are not identical, they are not patentably distinct
from each other.

U.S. Patent No. 9,826,772 is directed to a ground beef-like food product
comprising heme-containing protein, a compound selected from glucose, ribose, fructose,
lactose, xylose, arabinoise, glucose-6-phosphate, maltose and galactose, and mixtures of two or
more thereof; and at least 10 mM of a compound selected from cysteine, cysteine,
selenocysteine, thiamine, methionine and mixtures of two or more thereof, one or plant proteins,
wherein the ground beef like food product contains no animal product; and wherein upon
cooking the ground beef-like food product results in the production of at least two volatile
compounds which have a beef-associated aroma (claim 1). While the present claims are directed
to a meat replica matrix, given a ground beef-like product is a type of meat replica matrix, the
claimed subject matter of the present claim set is considered obvious from claims 1, 3, 10-13 and

16-19 of U.S. Patent No. 9,826,772.

9. Claims 2, 3, 6-8, 13-16 and 19-21 are rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1, 2, 4, 11-14 and 17-20 of U.S. Patent No.
9,808,029. Although the claims at issue are not identical, they are not patentably distinct
from each other.

U.S. Patent No. 9,808,029 is directed to a ground beef-like food product
comprising heme-containing protein, a compound selected from glucose, ribose, fructose,
lactose, xylose, arabinoise, glucose-6-phosphate, maltose and galactose, and mixtures of two or
more thereof; and at least 10 mM of a compound selected from cysteine, cysteine,

selenocysteine, thiamine, methionine and mixtures of two or more thereof, one or plant proteins,
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wherein the ground beef like food product contains no animal product; and wherein upon
cooking the ground beef-like food product results in the production of at least two volatile
compounds which have a beef-associated aroma (claim 1). While the present claims are directed
to a meat replica matrix, given a ground beef-like product is a type of meat replica matrix, the
claimed subject matter of the present claim set is considered obvious from claims 1, 2, 4, 11-14

and 17-20 of U.S. Patent No. 9,808,029.

10. Claim 2, 3, 6-8, 13, 14-16 and 19-21 are provisionally rejected on the ground of
nonstatutory double patenting as being unpatentable over claims 31-34, 43, 44 and 46-50 of
copending Application No. 15/913,018. Although the claims at issue are not identical, they
are not patentably distinct from each other.

Claim 31 of copending Application No. 15/913,018 is directed to a meat-like food
product comprising, one or more plant proteins; and a source of a heme-containing protein, a
compound selected from glucose, ribose, fructose, lactose, xylose, arabinose, glucose-6-
phosphate, maltose, and galactose, and mixtures of two or more thereof; a compound selected
from cysteine, cysteine, thiamine, methionine, and mixtures of two or more thereof in a
concentration of at least 1.5 mM; and wherein cooking the meat-like food product results in the
product of at least two volatile compounds which have a meat-associated aroma. This reference
makes obvious the claimed meat-like composition of the present application (claim 2) which
requires substantially the same components and a final product exhibiting similar flavor

characteristics.
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This is a provisional nonstatutory double patenting rejection because the patentably

indistinct claims have not in fact been patented.

11. Claims 31, 33, 34 and 46-53 are provisionally rejected on the ground of nonstatutory
double patenting as being unpatentable over claims 31, 37-41 and 49-53 of copending
Application No. 15/913,090. Although the claims at issue are not identical, they are not
patentably distinct from each other.

Claim 31 of copending Application No. 15/913,090 is directed to a meat-like food
product comprising, one or more plant proteins; and a source of a heme-containing protein, a
compound selected from glucose, ribose, fructose, lactose, xylose, arabinose, glucose-6-
phosphate, maltose, and galactose, and mixtures of two or more thereof; a compound selected
from cysteine, cysteine, thiamine, methionine, and mixtures of two or more thereof in a
concentration of at least 1.5 mM; and wherein cooking the meat-like food product results in the
product of at least two volatile compounds which have a meat-associated aroma. This reference
makes obvious the claimed meat-like composition of the present application (claim 2) which
requires substantially the same components and a final product exhibiting similar flavor
characteristics.

This is a provisional nonstatutory double patenting rejection because the patentably
indistinct claims have not in fact been patented.

Conclusion
12. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ELIZABETH A GWARTNEY whose telephone number is

(571)270-3874. The examiner can normally be reached on M-F: 8 am. - 4 p.m..
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515. Road’s End Organics, Cheese Sauce Mix Products and Nutrition Facts, posted on or before
10/28/2009, retrieved 2/7/2014, http://www.edwardandsons.com/reo_shop chreese.itml, 6 pages

516. Road’s End Organics, Mac & Cheese Products and Nutrition Facts, posted on or before 10/28/2009,
retrieved 2/7/2014, http.//www.edwardandsons.com/reo_shop pastas.itml, 7 pages

517. Rochet and Chaintreau, "Carbonyl Odorants Contributing to the In-Oven Roast Beef Top Note," J.
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535. Spence et al., "Multisensory Flavor Perception," Cell 161: 24-35 (2015)

536. Ste Martaen Cheese, Products and Nutrition Facts, posted on or before 5/28/2009, retrieved
2/11/2014, http://stemartacn.bigcartel.com/, 14 pages
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2017, 11 pages

540. Supplementary Partial European Search Report in European Application No. 14738061 dated
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Tuna Fish," Journal of Food Science, 53(2):658-660 (1988)

571. Wortham and Miller, “Venture Capitalists Are Making Bigger Bets on Food Start-Ups,” The New
York Times Online, April 28, 2013, http://www.nytimes.com/2013/04/29/business/venture-
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2 114912653 et al., "Volatile Components of a Yeast Extract Composition", J Food Sci 50, pp. 125-131,
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16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[J MULTIPLE DEPENDENT GLAIM PRESENT (37 CFR 1.16())
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
REMAINING NUMBER
| 1 1/12/2020 | arrer PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
E ggtg:lm.m(i)) *23 Minus | = 24 -0 x $100 - 0
4 * ) .
"'EJ !gdg&ergmt 2 Minus 3 =0 x $480 - 0
< [ Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * ; *x = =
= (39CaFR 1.16(i)) Minus = x $0 =
2 [ Independent . - - _
E ('?7 CeFFI):%e1r.116ﬁ1?) Minus = x $0 =
E () Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))
TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

SLIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/ROSALIND A BALL/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent} is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

/f you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Sheet 1 of 1 _
Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office 38767-0010003 16/238.802
Information Disclosure Statement Applicant
by Applicant Impossible Foods Inc.
(Use several sheets if necessary) Filing Date Group Art Unit
(37 CER §1.98(b)) January 3, 2019 1796
U.S. Patent Documents
Examiner | Desig. Document Publication Filing Date
Initial ID Number Date Patentee If Appropriate Class Subclass
1 4098913 7/4/1978 Baugher
2. 4197324 4/8/1980 Zimingki et al.
3. 4324807 4/13/1982 | Kimet al.
4 10798958 10/13/2020 | Varadan ct al.
5 20050112271 5/1/2005 Picarski
6. 20090148558 6/11/2009 | Kimet al.
Foreign Patent Documents or Published Foreign Patent Applications
Examiner Desig. Publication Country or
Initial D Document Number Date Patent Office Translation Class Subclass
7 RU 2010137628 3/20/2012 RU Abstract
Other Documents (include Author, Title, Date, and Place of Publication)
Examiner | Desig.
Initial ID Document
Dinh et al., "Effects of USDA quality grade and cooking on water-soluble precursors of beef flavor,"
8. Meat Science, 2018, 146:122-130

Examiner Signature

Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.
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Attorney Docket No.: 38767-0010003 / M2CON-Track 1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Marija Virljic Art Unit o 1796

Application No. o 16/238,802 Examiner : Elizabeth A. Gwartney
Filed : January 3, 2019 Conf. No. : 3877

Title : METHODS AND COMPOSITIONS FOR CONSUMABLES

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the documents listed on the disclosure form submitted with this
statement. Copies of the documents are being submitted with this statement to the extent
required under 37 CF R. § 1.98(a)(2).

This statement is being filed after a first action on the merits, but before receipt of a final
action or a notice of allowance.

Please apply any necessary charges or credits applicable under 37 C.F.R. § 1.17(p) to
deposit account 06-1050, referencing the above attorney docket number.

Please contact the undersigned if there are any questions regarding this statement.

Respectfully submitted,

Date: November 12, 2020 /Kimberly M. Maize, Reg. No. 76,370/

Kimberly M. Maize
Reg. No. 76,370

Customer Number 26191

Fish & Richardson P.C.
Telephone: +1 (612) 638-5707
Facsimile: (877) 769-7945

62464154.doc
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5/28/2020 RU2010137628A - Meat product analogue - Google Patents U.S. Patent No. 11,013,250

RU 2010137628

dMeat product analogus

Abstract

1. An anslogue product of meat containing 2 combination of a dry component, a iquid, a source
of 3 monovatent cationic carbonate or bicerbonate and an acid compenent of 3 chemical baking
powder, where 3 dry companent having a protsin content confaing a scurce of a3 dry protein
cantaining sulfur; the kguid contains waten 2 suures of manovalent catisnic carbonate or
bicarbonaie and the acidic cumponant of the chemical baking powder of the test are pragenting
ratic of sbout 1: 2-1: 4 by weight; and the meat anslogue product comaing & plurality of graoved
and detzchable aligned fibars in the groduct. | 2 The misat analogue product of daim 1, further
comprising a reducing agent. | 8. The meat anslogus product secording 1o olaim 1, where the dry
component containg 8 44.8 wi% A souree of moncvatent estionic carbonate or bivsrbonate
relative 1o the total weight of the dry comporent. § 4. The meat analogue product seoording to
claim 1, wharein the source of the dry protain comaining sulfur contains gluten, soy protein, pes
praviein, #gg white, o 3 midurs thersof. | 5. The meat analogue product acearding o claim 1,
whersin the dry compansnt confaing 3 source of dry meat protein centaining sulfur, or 3 dry
presimin, or 3 saurse of fher obtained from whole graing, fruils, vegetables, or mixiures thereof. 1 6.
The meat analogue product sconrding i claim 1, wherein the liguid further comprises 8 soures of
frash or frozen meel, a source of mest processed into fourn, or @ mixiure thereni. 1 7. The meat
anaiogue sroduct according 1o ofaim 1, wherein the figuid, the dry component, or both additionally
contain ong of more humeoiarns, 2 fat source, s dye, & flavor anhsncer, a fgvoring substanee, a
vitgrain, @ mineral, an antioxidant, dried blood plasma, sait, dexirose, sorbitol, siaieh, soy protein

Classifications
2000-02-12
s AIXENAE Moist feed
2012-03-20

Claims (20}

1. A meat anziogue produst comprising 2 combination of a dry companent, a Hiquid, & source of 2 monovalent cationic carbonats or hicarbonate and 3n acid compenent of
g chamicsl paking powder, where & dry component having a protein content comising a source of 8 drv protein containing sulfur the Bguid contains water a source of
monovalent cationic carbonate or bivarbonaie and the acidic component of the chemical baking powder of the test are present in a ratio of about 1: 21 & by weight; and
the mast snalogue groduct containg a plurality of grooved and detachable afignad Ghers in the produst,

2. The meat anslogus produst accorgding to olgim 1, further comprising a reducing agent,

3. The meat anslogue product according 1o olaim 1, where the dry oompanen: containg G.4-4.8 wi % A source of monovalent caticnic arbonate or bicerboned
relative to the total welght of the dry compoenent.

4. The meat anslogue product according o ofaim 1, wherein the source of the dry protein containing suifur cortaing ghtten, soy protein, pea protein, egg white, ora
mixiura therect,

8. The meat anstogue produc according to olaim 1, wherein the dry component comprisas a source of dry mast protein containing sulfur or a dry protein or fiber
source abtained from whole grains, frulis, vegeisbles, or mixiuras thereof

5. The mest analogue product according 1o claim 1, wherein the liguid further comprises g sourcs of fresh or frozen meat, @ source of procsesed mest or 3 mixiure
thereof,

7. The meat anslogue product according 1o ofaim 1, whergin the figuid, the dry component, or both additionally contain ene or miore humectams, a {at sewree, 2 dys, @
flavnr entancer, a flavoring substance, 3 vitarvin, 3 mineral, an antisxidant, dried blocd plasma, salt, dextrose, sorbitod, stareh, soy proteing, gelatin, nitrates,
pshosphates or a fiber sourca.

8. The meal analogue produst according 1o olaim 1, whereln aboutl 30-80% by weight of the protein content in the dry component is a source of dry protein
wortaining sulfur,

Q. The meat anslegue product according @ olairn 1, wherein the dry component further comprises a dry carbohydrate soures, wherein the dry earbohydrate source
inchudes corn starch, com fourn, pes fisr, starch, or mixiurss thereof,

18 The mesat anslogue producs sceording 1o claim 1, wherein the mest analogue produst comsing about 25-60 wi. % Of total protein
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(51) MIIK
A23L 1700 (2006.01)

GOEJEPAJIBHASA CIIVXXKBA
MO UHTEJUIEKTY AJTBHOW COBCTBEHHOCTH

(12) BASIBKA HA M30BPETEHUE

@2NH(22) 3aseka: 2010137628/13, 12.02.2009 (71) 3agsurenn(u):
MAPC HHKOPITIOPEWUTE/ (US)

ITpuopurer(sl):
(30) KoHBeHHHOHHBIH TIPHOPHTET: {72) ABTOop(®I):
12.02.2008 US 61/027,960 PAW3EP Pamsd (US),
TYMVJIABEJUIA Bunon (US),
(43) Hara nyGmuxaguw sasekn: 20.03.2012 bion. Ne 8 IPUBUAH Yusmssm (US),
JOKEVMC Hsiouc (US),

(85) Hara nauana paccmorpenns 3agpkd PCT Ha

HapMoHaneHoH daze: 13.09.2010 WOHEMOTO Jlrocuo Xupom (US)

(86) 3asiera PCT:
US 2009/033925 (12.02.2009)

(87) HyCmukamus 3assku PCT:
WO 2009/102869 (20.08.2009)

AJIpec JUTS TeperiIcK:
105064, Mocksa, a/s 88, "[laTtenrabie
noBepennsic Kpamuns, CaneIbHAKOB H
naprtHeps!”, naT.nos. B.ILKBamuuny, per.Ne 4

(54) ITIPOAYKT-AHAJIOT MACA

(57) @opmyna uzodpeTeHus

1. ITpoaykT-aHasnor Msca, COAepKalluii COYeTaHUe CYXOr0 KOMIIOHEHTA, KUIKOCTH,
MCTOYHHKA OTHOBAICHTHOTO KATHOHHOTO KapOoHaTa miu dukapboHara u KMCIOTro
KOMIIOHEHTa XUMHUYECKOTO PA3PBIXJIMTENS TECTA, TI¢ CyXOH KOMIIOHEHT, UMCIOLIHH
cofieprkanue Genka, COJIEPKUT UCTOUHHK CYXOoro OeKa, COJIEpKallero cepy; KHIKOCTh
COJICPKUT BOJY; UCTOTHMK OHOBANIEHTHOIO KATHOHHOTO KapboHata wiy GukapOoHaTa u
KHCJIBI KOMIIOHEHT XHMMYECKOTO Pa3pBIXIHTEN TeCTa MPUCYTCTBYIOT B COOTHOIICHUH
0KO0J10 1:2-1:4 1o Macce; M IPOAYKT-aHAIION MACA COAEPIKUT MHOKECTBO NTOKPBITHIX
6OpO3AKAMH U OT/ICTIAEMBIX BRHIPOBHEHHBIX BOJIOKOH B IPOIYKTE.

2. [IpogykT-aHanor Msca 1o 1. 1, ZONOIHUTEILHO COAEPKALMI BOCCTaHABIMBAOLIMA
areHT.

3. IIponykr-aHanor maca 1o 1.1, ri1e cyxoi komnoxeHt conepxut 0,4-4.8 mac. %
UCTOYHHKA OJHOBANEHTHOIO KATHOHHOTO KapOoHaTa Wiy OukapOoHaTa [0 OTHOLIEHUIO K
o0111elt Macce CyXOro KOMIIOHEHTA.

4. TlpoaykT-aHanor Msica To 1.1, I'/1e UICTOUHMK CyXOro 0Oenka, cojlepKallero cepy,
COICPUT TMIOTCH, COEBBIN OCTOK, TOPOXOBBIH 0CTOK, IMUHBIH GEIOK MM UX CMECh.

5. [IpoxykT-aHanor Msca 1o 1.1, T1e CyXOH KOMIIOHEHT COACPXUT HCTOYHHK CYXOTO
MSICHOT'O D€JIKa, COJEPKAMIEro cepy, Wi CyXOH OeTOK, HIIH HCTOYHWK BOJIOKOH,
HOJIYHEHHBIN W3 LEeTbHOTO 3epHA, PPYKTOB, OBOLLEH MIIU MX CMECEH.

Crp.o 1
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6. IlpogyxT-ananor Msca 1o 1.1, rae XUIKOCTh JONOTHUATEIBHO COACPXKUT nct:6xat No. 11,013,250

CBEXET0 WU 3aMOPOKEHHOTO MsICa, UICTOYHUK NepepabOTaHHOTO B MyKY MsICa WJIM UX
CMECH.

7. IlpoaykT-aHayor msica 1o 11.1, I1e XXUAKOCTh, CyXOM KOMIIOHEHT Wi 06a
JIOTIOJTHATEIBEHO COAEPXAT OAMH WM 60Jiee YBIIAXKHUTENb, HCTOYHUK JXUPA, KPACUTEID,
YCUIIUTENb BKycCa, BKYCOBOE BEILECTBO, BUTAMUH, MUHEPAII, AHTUOKCH/IAHT, BBICYLLICHHYIO
J1a3My KpOBH, COJIb, AEKCTPO3Y, COPOUT, KpaxMal, COEBbIE OEIIKH, XKellaTHUH, HUTPATHI,
tdochaThl WK UICTOYHUK BOJIOKOH.

8. IIponyxT-ananor Msca 1o 1.1, rae okosno 30-80 mac.% coaepxanus Gelika B CyXoM
KOMIIOHEHTE COCTABIISIET MICTOUYHUK CyXOTo Oenka, coepxkaliero cepy.

9. IlpoxyxT-aHayior Msca 110 II.1, Tie CyXoit KOMIIOHEHT OMOJIHUTEIBHO COACPKUT CyXOM
WCTOYHHUK YTJIEBOJOB, T/I€ CYXOM UCTOYHHMK YTTIEBOJOB BKIIIOYAET KyKYPYy3HEIA Kpaxmal,
KYKYPY3HYIO MyKY, TOPOXOBBIE€ BOJIOKHA, Kpaxmall WA UX CMECH.

10. IlpoaykT-aHanor msica 1o 1.1, rje IpOAyKT-aHAIIOT MCA COJIEPKUT OKOJIO 25-60
Mac.% ob1ero 6enka.

11. IlpoaykT-aHanor msica 1o 1.1, rae nponykr-aHanor msca umeet pH okomo 6,0-7,8.

12. IlpoaykT-aHanor msca Io 1.1, rje IpoayKT-aHaIOT MCA CONEPKUT XKUP B
xosmgecTBe 0,2-20 mac.%.

13. IlpoaykT-aHalior Msca 10 1.1, TIe IPOAYKT-aHAJIOT MACA COMIEPKUT OKOJIO 25-65
Mac.% BIaru.

14. Ciocob nomyueHust IpoayKTa-aHajiora Msca, Iie ClIoco0 IIpe1ycMaTpUBaET:

a) 00 beIMHEHHE UICTOYHUKA OJTHOBAJICHTHOT'O KATUOHHOTO OuKapboHaTa WM KapboHara,
BOJIbI U CYXOT'O KOMIIOHEHTA, COJAEPIKAIEro UICTOYHUK OelIKa, COAEpIKaIlEero cepy, B
YCIOBUSIX CMEUIMBAHUS C HU3KMM CIBUTOM C IIOJyUYE€HUEM TECTOOOPAa3HOM MaCCHI;

b) HarpeBanue TecTOOOPA3HOM Macchl JIo TeMnepaTyphl okojio 100-150°C ¢ monyueHneM
HarpeTol TecTooOpasHoil Macchl,

C) mo/1aua HarpeToi TeCTo00Pa3HOM MACChl HAa BXOJHOC OTBCPCTUC OXJIAXKAIONICTO
YCTPOKCTBA;

d) nepemenieHre HarpeToi TecToo6pa3HoM Macchl Hepe3 OXJIaXXAaoIee YCTPOUCTBO O
2

ny

nasienueM 50-900 GyHTOB/MIONM~ K BEIXOHOMY OTBEPCTHIO OXJIAXKJIAIOIIETO YCTPOMCTBA C
MIOJIYyYCHUEM IIPOAYyKTa-aHaJIoTa Msca, TAe NPOAYKT-aHaAJIOT MsCad UMEET TEMIIEPATYPY
o6paboTku 100°C umm MeHee Ha BHIXOJHOM OTBEPCTHM.

15. Coocob o 1.14, rae TecroobpasHas Macca JOIOHATEIBHO COJICPKUT
BOCCTaHABJIMBAIOIIMN ATCHT.

16. Cioco6 1o 11.14, rae npoayKT-aHAJIOT MsCA COEPKHUT MHOKECTBO MOKPBITHIX
00po3AKaMH U OTAEIAEMBIX BHIPOBHEHHEIX BOJIOKOH.

17. Crioco0 1o 11.14, Tie HarpeTyIo TecToo0pa3Hyro Maccy HOPMHUPYIOT M HATPEBAIOT B
ycTpoiicTBe 06paboTKU O JABIEHUEM C HATPEBOM.

18. Cocob mo 11.17, riae yeTpoicTBOM JijTst 00paboTKH MO/ IABJICHUEM C HATPEBOM
SIBJISIETCS IIOPIIHEBBIA HACOC, ABYIITHEKOBBIN IKCTPYAEP, OAHOUIHEKOBLIA 3KCTPYAED,
9KCTPY3UOHHBIN U3METBUUTEND WIH TIEPEMEIIMBAIOIINI SKCTPYIEP.-

19. Cnioco6 o 11.18, rae yerpoicrBoM 41 06paboTKU 1o JaBIIEHMEM C HATPEBOM
SIBJISIETCST OTHOIITHEKOBBI AKCTPYAEP; U TECTOOOpa3HyIo Maccy GOPMHUPYIOT B YCTPOICTBE
Ju1st oOpaboTKHU IO/ TaBIEHUEM C HATPEBOM, ITOAaBas AKUIKOCTh U CyXOH KOMIIOHEHT B
YCTPOUCTBO a1 00pabOTKM 11O AaBIIEHUEM C HATPEBOM.

20. ITpoaykT-aHaior msca, OIy4eHHEIN criocoboM 1o 11.14.

8¢9.¢€L0LoOcC

v

Ctp.: 2
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Electronic Patent Application Fee Transmittal

Application Number:

16238802

Filing Date:

03-Jan-2019

Title of Invention:

METHODS AND COMPOSITIONS FOR CONSUMABLES

First Named Inventor/Applicant Name:

Marija Vrljic

Filer:

Kimberly M. Maize/Shana Knotts

Attorney Docket Number:

38767-0010003

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code
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Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Marija Virljic ArtUnit 1796

Application No. o 16/238,802 Examiner : Elizabeth A. Gwartney
Filed : January 3, 2019 Conf No. : 3877

Title . METHODS AND COMPOSITIONS FOR CONSUMABLES

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

REPLY TO ACTION OF MAY 13, 2020

Please consider the following reply.
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REMARKS

Claims 2-25 were pending. Applicant herein canceled claim 14 without disclaimer or
prejudice to further prosecution. Applicant has herein amended claim 2. Support for this
amendment can be found throughout the specification as filed, including at page 9, lines 13-15 of
the Specification as filed.

Upon entry of the above amendments, claims 2-13, and 15-25 will be pending.

Reconsideration and allowance of the pending claims is respectfully requested.

Rejections under 35 U S.C. § 112

Claims 2-14 are rejected under 35 U.S.C. § 112, first paragraph, as allegedly failing to
comply with the written description requirement. According to the Examiner, the claims contain
subject matter which was not described in the specification in such a way as to reasonably
convey to one skilled in the relevant art that the inventor(s), at the time the application was filed,
had possession of the claimed invention. Applicant respectfully traverses the rejection.

Without conceding to the merits of the rejection, Applicant has amended claim 2 to recite
“wherein, upon cooking of the meat replica matrix, at least two volatile compounds are generated
that are associated with beef-like aroma”. Support for the amended language can be found at
least at page 9, lines 13-25. As such, Applicant respectfully submits that the Applicant at the
time the application was filed, had possession of the claimed invention and requests the

reconsideration and withdrawal of the 35 U.S.C. § 112 rejection.

Double Patenting

Claims 2, 3, 6-9, 12-16 and 19-21 are rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1, 2, 4, 12-14 and 16-20 of U.S. Patent No.
10,327,464,

Without conceding to the merits of the rejection, Applicant will file a terminal disclaimer
over U.S. Patent No. 10,327,464, thus rendering the rejection moot. Applicant therefore requests

that the rejection be withdrawn.
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Claims 2, 3, 6-8, 13-16 and 19-21 are rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1, 3, 10-13 and 16-19 of U.S. Patent No. 9,826,772.

Without conceding to the merits of the rejection, Applicant will file a terminal disclaimer
over U.S. Patent No. 9,826,772, thus rendering the rejection moot. Applicant therefore requests

that the rejection be withdrawn.

Claims 2, 3, 6-8, 13-16 and 19-21 are rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1, 2, 4, 11-14 and 17-20 of U.S. Patent No.
9,808,029.

Without conceding to the merits of the rejection, Applicant will file a terminal disclaimer
over U.S. Patent No. 9,808,029, thus rendering the rejection moot. Applicant therefore requests

that the rejection be withdrawn.

Claim 2, 3, 6-8, 13, 14-16 and 19-21 are provisionally rejected on the ground of
nonstatutory double patenting as being unpatentable over claims 31-34, 43, 44 and 46-50 of
copending Application No. 15/913,018.

Without conceding to the merits of the rejection, Applicant will file a terminal disclaimer
over copending application number 15/913,018, thus rendering the rejection moot. Applicant

therefore requests that the rejection be withdrawn.

Claims 31, 33, 34 and 46-53 are provisionally rejected on the ground of nonstatutory
double patenting as being unpatentable over claims 31, 37-41 and 49-53 of copending
Application No. 15/913,090.

Without conceding to the merits of the rejection, Applicant will file a terminal disclaimer
over copending application number 15/913,090, thus rendering the rejection moot. Applicant

therefore requests that the rejection be withdrawn.
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CONCLUSION

It is believed that all of the pending claims have been addressed and the claims are in
condition for allowance.

The undersigned welcomes the opportunity to further discuss by telephone any position
or issue not fully addressed by the above remarks and amendments.

The fees for extension of time are being paid with this reply on the Electronic Filing
System. Apply those fees and any other necessary charges or credits to Deposit

Account 06-1050, referencing the above attorney docket number.

Respectfully submitted,

Date: November 12, 2020 /Kimberly M. Maize, Reg. No. 76.370/

Kimberly M. Maize
Reg. No. 76,370

Customer Number 26191

Fish & Richardson P.C.
Telephone: +1 (612) 638-5707
Facsimile: (877) 769-7945

62332901.doc
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Amendments to Claims:
Listing of Claims.

1. (Canceled).

2. (Currently Amended) A meat replica matrix comprising:
one or more plant proteins;
a sugar selected from glucose, ribose, sucrose, fructose, xylose, maltodextrin,
and combinations thereof;
at least one sulfur compound selected from methionine, cysteine, and thiamine;
and
0.01%-5% (by weight of the meat replica matrix) of a non-animal
heme-containing protein,
wherein, upon cooking of the meat replica matrix, at least two volatile compounds are

generated that are associated with a meat-likebeef-like aroma.

3. (Previously Presented) The meat replica matrix of claim 2, wherein the non-
animal heme-containing protein has an amino acid sequence with at least 70% homology to the

amino acid sequence set forth in SEQID NO: 1.

4. (Previously Presented) The meat replica matrix of claim 2, wherein the non-
animal heme-containing protein has a UV-VIS spectrum that is substantially similar to that

of myoglobin from an animal.

5. (Previously Presented) The meat replica matrix of claim 2, wherein the heme-
containing protein is selected from the group consisting of a leghemoglobin, a
flavohemoglobin, Hell's gate globin I, an erythrocruorin, a protoglobin, a cyanoglobin, a

chlorocruorin, a truncated hemoglobin, a truncated 2/2 globin, and a hemoglobin 3.

6. (Previously Presented) The meat replica matrix of claim 2, wherein the
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meat replica matrix comprises 0.4%-1% (by weight of the meat replica matrix) of the non-

animal heme-containing protein.

7. (Previously Presented) The meat replica matrix of claim 2, wherein the
meat replica matrix comprises about 0.3% (by weight of the meat replica matrix) of the

non-animal heme-containing protein.

8. (Previously Presented) The meat replica matrix of claim 2, wherein the
meat replica matrix comprises about 0.2% (by weight of the meat replica matrix) of the

non-animal heme-containing protein.

9. (Previously Presented) The meat replica matrix of claim 2, wherein the one or
more plant proteins are selected from the group consisting of rubisco, pea proteins, lentil

proteins, and other legume proteins.

10. (Previously Presented) The meat replica matrix of claim 9, wherein the pea

proteins comprise pea albumin proteins.

11. (Previously Presented) The meat replica matrix of claim 2, wherein the one or
more plant proteins are present in the meat replica matrix in an amount of between 1% and 30%

(by weight of the meat replica matrix).

12. (Previously Presented) The meat replica matrix of claim 2, wherein the meat
replica matrix is comprised within a consumable product, wherein the consumable product is
selected from taco filling, a casserole, a sauce, a topping, soup, stew, and a loaf, wherein, upon
cooking of the consumable product, the at least two volatile compounds are produced in higher
amounts compared to the amounts of the at least two volatile compounds produced upon

cooking of the meat replica matrix lacking the non-animal heme-containing protein.
13. (Previously Presented) The meat replica matrix of claim 2, wherein the at least

two volatile compounds are selected from the group consisting of(E)-2-decenal; (E)-2-heptenal;

(E)-2-hexenal; (E)-2-nonenal; (E)-2-octenal; (E)-4-octene; (E,E)-2,4-decadienal; (E,E)-2,4-
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heptadienal; (E,E)-2,4-nonadienal; (E,E)-3,5-octadien-2-one; (E,Z)-2,6-nonadienal; (Z)-2-
decenal; (Z)-2-heptenal; (Z)-2-nonenal; (Z)-2-octen-1-ol; (Z)-4-heptenal; 1-(1H-pyrrol-2-yl)-
ethanone; 1-(2-furanyl)-ethanone; 1-(6-methyl-2-pyrazinyl)-1-ethanone; 1-(acetyloxy)-2-
propanone; 1,3-dimethyl-benzene; 1,3-hexadiene; 1-butanol; 1-ethyl-5-methylcyclopentene; 1-
heptanol; 1-heptene; 1-hexanol, 1H-pyrrole-2-carboxaldehyde; 1-hydroxy-2-propanone; 1-
methyl-1(H)-pyrrole-2-2carboxaldehyde; 1-octanal; 1-octanol; 1-octen-3-ol; 1-octen-3-one; 1-
octene; 1-pentanol; 1-penten-3-ol; 1-penten-3-one; 1-propanol; 2(5H)-furanone; 2,2,4,6,6-
pentamethyl-heptane; 2,2-dimethyl-undecane; 2,3-butanedione; 2,3-dihydro-3,5-dihydroxy-6-
methyl-4(H)-pyran-4-one; 2,3-dimethyl-5-ethylpyrazine; 2,3-dimethyl-pyrazine; 2,4-
dodecadienal; 2,5-dimethyl-3-(3-methyl butyl) pyrazine; 2,5-dimethyl-pyrazine; 2,6-
dimethylnonane; 2,6-dimethylpyrazine; 2-acetylthiazole; 2-butanone; 2-butenal; 2-decanone; 2-
ethenyl-6-methyl-pyrazine; 2-ethyl furan; 2-ethyl-1-hexanol; 2-ethyl-5-methyl-pyrazine; 2-
ethyl-furan; 2-furanmethanol; 2-heptanone; 2-heptenal; 2-hexyl-furan; 2-hexyl-thiophene; 2-
hydroxy-3-methyl-2-cyclopentene-1-one; 2-methyl thiazole; 2-methyl-1H-pyrrole; 2-methyl-2-
heptene; 2-methyl-butanal; 2-methyl-furan; 2-methyl-heptane; 2-methyl-propanal; 2-n-
butylacrolein; 2-n-heptylfuran; 2-nonanone; 2-octanone; 2-pentanone; 2-pentyl-furan; 2-pentyl-
thiophene; 2-propenal; 2-propyl-furan; 2-pyridinecarboxaldehyde; 2-pyrrolidinone; 2-
thiophenecarboxaldehyde; 2-tridecen-1-ol; 2-undecenal; 3,5-octadien-2-one; 3,6,6-trimethyl-
bicyclo[3.1.1]hept-2-ene; 3-acetyl-1h-pyrolline; 3-ethyl-2,2-dimethyl-pentane; 3-ethyl-2,5-
dimethyl-pyrazine; 3-ethyl-2-1,4-dioxin; 3-ethyl-2-methyl-1,3-hexadiene; 3-
ethylcyclopentanone; 3-methyl-2-butenal; 3-methyl-2-thiophenecarboxaldehyde; 3-methyl-3-
hexene; 3-methyl-butanal; 3-methyl-furan; 3-octen-2-one; 3-pentyl-furan; 3-
thiophenecarboxaldehyde; 3-thiophenmethanol; 4,7-dimethyl-undecane; 4-cyanocyclohexene;
4-cyclopentene-1,3-dione; 4-decyne; 4-methyl-5-thiazoleethanol; 4-methylthiazole; 4-octene;
4-penten-2-one; S-acetyldihydro-2(3H)-furanone; 5-ethyldihydro-2(3H)-furanone; 5-methyl-2-
furancarboxaldehyde; S-methyl-2-thiophenecarboxaldehyde; 6-methyl-2-heptanone; 6-methyl-
5-hepten-2-one; 8-methyl-1-undecene; acetaldehyde; acetamide; acetic acid; acetic acid ethenyl
ester; acetoin; acetone; acetonitrile; acetophenone; benzaldehyde; benzene; benzyl alcohol,
butanal; butanoic acid; butyrolactone; caprolactam; carbon disulfide; decanal; decanol,

dihydro-2-methyl-3(2H)-furanone; dihydro-5-pentyl-2(3H)-furanone; dihydro-5-propyl-2(3H)-
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furanone; dimethyl sulfide; dimethyl trisulfide; d-limonene; ethenyl pyrazine; ethyl acetate;
ethyl pyrazine; formamide; formic acid heptyl ester; furan; furaneol; furfural; heptanal;
heptane; heptanoic acid; heptyl ester; hexanoic acid; isopropyl alcohol; isovaleric acid;
methacrolein; methional; methyl ethanoate; methyl-pyrazine; methyl-thiirane; n-caproic acid
vinyl ester; nonanal; octanal; octane; octanoic acid; oxalic acid, butyl propyl ester;
pantolactone; p-cresol; pentanal; pentanoic acid; phenol; phenylacetaldehyde; propanal;
pyrazine; pyridine; pyrrole; styrene; tetramethyl-pyrazine; thiazole; thiophene; toluene; trans-2-
(2-pentenyl)furan; trans-3-nonen-2-one; trichloromethane; trimethyl-ethanethiol; and trimethyl-

pyrazine.
14. (Canceled).

15. (Previously Presented) A meat replica matrix comprising:

one or more plant proteins;

a sugar selected from glucose, ribose, sucrose, fructose, xylose, maltodextrin,
and combinations thereof;

at least one sulfur compound selected from methionine, cysteine, and thiamine;
and

0.01%-5% (by weight of the meat replica matrix) of a non-animal
heme-containing protein,

wherein, upon cooking of the meat replica matrix, at least two volatile
compounds are generated, and

wherein the at least two volatiles are selected from the group consisting of.(E)-
2-decenal; (E)-2-heptenal; (E)-2-hexenal; (E)-2-nonenal; (E)-2-octenal; (E)-4-octene; (E,E)-
2,4-decadienal; (E,E)-2,4-heptadienal; (E,E)-2,4-nonadienal; (E,E)-3,5-octadien-2-one; (E,Z)-
2,6-nonadienal; (Z)-2-decenal; (Z)-2-heptenal; (Z)-2-nonenal; (Z)-2-octen-1-ol; (Z)-4-
heptenal; 1-(1H-pyrrol-2-yl)-ethanone; 1-(2-furanyl)-ethanone; 1-(6-methyl-2-pyrazinyl)-1-
ethanone; 1-(acetyloxy)-2-propanone; 1,3-dimethyl-benzene; 1,3-hexadiene; 1-butanol; 1-
ethyl-5-methylcyclopentene; 1-heptanol; 1-heptene; 1-hexanol; 1H-pyrrole-2-
carboxaldehyde; 1-hydroxy-2-propanone; 1-methyl-1(H)-pyrrole-2-2carboxaldehyde; 1-
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octanal; 1-octanol; 1-octen-3-ol; 1-octen-3-one; 1-octene; 1-pentanol; 1-penten-3-ol; 1-
penten-3-one; 1-propanol; 2(5H)-furanone; 2,2,4,6,6-pentamethyl-heptane; 2,2-dimethyl-
undecane; 2,3-butanedione; 2,3-dihydro-3,5-dihydroxy-6-methyl-4(H)-pyran-4-one; 2,3-
dimethyl-5-ethylpyrazine; 2,3-dimethyl-pyrazine; 2,4-dodecadienal; 2,5-dimethyl-3-(3-
methyl butyl) pyrazine; 2,5-dimethyl-pyrazine; 2,6-dimethylnonane; 2,6-dimethylpyrazine; 2-
acetylthiazole; 2-butanone; 2-butenal; 2-decanone; 2-ethenyl-6-methyl-pyrazine; 2-ethyl
furan; 2-ethyl-1-hexanol; 2-ethyl-5-methyl-pyrazine; 2-ethyl-furan; 2-furanmethanol; 2-
heptanone; 2-heptenal; 2-hexyl-furan; 2-hexyl-thiophene; 2-hydroxy-3-methyl-2-
cyclopentene-1-one; 2-methyl thiazole; 2-methyl-1H-pyrrole; 2-methyl-2-heptene; 2-methyl-
butanal; 2-methyl-furan; 2-methyl-heptane; 2-methyl-propanal; 2-n-butylacrolein; 2-n-
heptylfuran; 2-nonanone; 2-octanone; 2-pentanone; 2-pentyl-furan; 2-pentyl-thiophene; 2-
propenal; 2-propyl-furan; 2-pyridinecarboxaldehyde; 2-pyrrolidinone; 2-
thiophenecarboxaldehyde; 2-tridecen-1-ol; 2-undecenal; 3,5-octadien-2-one; 3,6,6-trimethyl-
bicyclo[3.1.1]hept-2-ene; 3-acetyl-1h-pyrolline; 3-ethyl-2,2-dimethyl-pentane; 3-ethyl-2,5-
dimethyl-pyrazine; 3-ethyl-2-1,4-dioxin; 3-ethyl-2-methyl-1,3-hexadiene; 3-
ethylcyclopentanone; 3-methyl-2-butenal; 3-methyl-2-thiophenecarboxaldehyde; 3-methyl-3-
hexene; 3-methyl-butanal; 3-methyl-furan; 3-octen-2-one; 3-pentyl-furan; 3-
thiophenecarboxaldehyde; 3-thiophenmethanol; 4,7-dimethyl-undecane; 4-cyanocyclohexene;
4-cyclopentene-1,3-dione; 4-decyne; 4-methyl-5-thiazoleethanol; 4-methylthiazole; 4-octene;
4-penten-2-one; S-acetyldihydro-2(3H)-furanone; 5-ethyldihydro-2(3H)-furanone; 5-methyl-
2-furancarboxaldehyde; 5-methyl-2-thiophenecarboxaldehyde; 6-methyl-2-heptanone; 6-
methyl-5-hepten-2-one; 8-methyl-1-undecene; acetaldehyde; acetamide; acetic acid; acetic
acid ethenyl ester; acetoin; acetone; acetonitrile; acetophenone; benzaldehyde; benzene;
benzyl alcohol; butanal; butanoic acid; butyrolactone; caprolactam; carbon disulfide; decanal;
decanol; dihydro-2-methyl-3(2H)-furanone; dihydro-5-pentyl-2(3H)-furanone; dihydro-5-
propyl-2(3H)-furanone; dimethyl sulfide; dimethyl trisulfide; d-limonene; ethenyl pyrazine;
ethyl acetate; ethyl pyrazine; formamide; formic acid heptyl ester; furan; furaneol; furfural,
heptanal; heptane; heptanoic acid; heptyl ester; hexanoic acid; isopropyl alcohol; isovaleric
acid; methacrolein; methional; methyl ethanoate; methyl-pyrazine; methyl-thiirane; n-caproic

acid vinyl ester; nonanal; octanal; octane; octanoic acid; oxalic acid, butyl propyl ester;
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pantolactone; p-cresol; pentanal; pentanoic acid; phenol; phenylacetaldehyde; propanal;
pyrazine; pyridine; pyrrole; styrene; tetramethyl-pyrazine; thiazole; thiophene; toluene; trans-
2-(2-pentenyl)furan; trans-3-nonen-2-one; trichloromethane; trimethyl-ethanethiol; and

trimethyl-pyrazine

16. (Previously Presented) The meat replica matrix of claim 15, wherein the non-
animal heme-containing protein has an amino acid sequence with at least 70% homology to the

amino acid sequence set forth in SEQID NO: 1.

17. (Previously Presented) The meat replica matrix of claim 15, wherein the
non-animal heme-containing protein has a UV-VIS spectrum that is substantially similar to

that of myoglobin from an animal.

18. (Previously Presented) The meat replica matrix of claim 15, wherein the heme-
containing protein is selected from the group consisting of a leghemoglobin, a
flavohemoglobin, Hell's gate globin I, an erythrocruorin, a protoglobin, a cyanoglobin, a

chlorocruorin, a truncated hemoglobin, a truncated 2/2 globin, and a hemoglobin 3.

19. (Previously Presented) The meat replica matrix of claim 15, wherein the
meat replica matrix comprises 0.4%-1% (by weight of the meat replica matrix) of the non-

animal heme-containing protein.

20. (Previously Presented) The meat replica matrix of claim 15, wherein the
meat replica matrix comprises about 0.3% (by weight of the meat replica matrix) of the

non-animal heme-containing protein.

21. (Previously Presented) The meat replica matrix of claim 15, wherein the
meat replica matrix comprises about 0.2% (by weight of the meat replica matrix) of the

non-animal heme-containing protein.

22. (Previously Presented) The meat replica matrix of claim 15, wherein the one or

more plant proteins are selected from the group consisting of rubisco, pea proteins, lentil
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proteins, and other legume proteins.

23. (Previously Presented) The meat replica matrix of claim 22, wherein the pea

proteins comprise pea albumin proteins.

24. (Previously Presented) The meat replica matrix of claim 15, wherein the one or
more plant proteins are present in the meat replica matrix in an amount of between 1% and 30%

(by weight of the meat replica matrix).

25. (Previously Presented) The meat replica matrix of claim 15, wherein the meat
replica matrix is comprised within a consumable product, wherein the consumable product is
selected from taco filling, a casserole, a sauce, a topping, soup, stew, and a loaf, wherein, upon
cooking of the consumable product, the at least two volatile compounds are produced in higher
amounts compared to the amounts of the at least two volatile compounds produced upon

cooking of the meat replica matrix lacking the non-animal heme-containing protein.
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Doc Code: DIST.E.FILE PTO/SB/26

Document Description: Electronic Terminal Disclaimer - Filed U.S. Patent and Trademark Office
Department of Commerce

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING
REJECTION OVER A PENDING "REFERENCE" APPLICATION

AND TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A
“PRIOR” PATENT

Application Number 16238802
Filing Date 03-Jan-2019
First Named Inventor Marija Vrljic
Attorney Docket Number 38767-0010003

Title of Invention

METHODS AND COMPOSITIONS FOR CONSUMABLES

< Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Impossible Foods Inc. 100 %

The owner(s) of percent interest listed above in the instant application hereby disclaims, except as provided below, the terminal
part of the statutory term of any patent granted on the instant application which would extend beyond the expiration date of the
full statutory term of any patent granted on pending reference Application Number(s)

15913090 filed on 03/06/2018
15913018 filed on 03/06/2018

as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the
grant of any patent on the pending reference application. The owner hereby agrees that any patent so granted on the instant
application shall be enforceable only for and during such period that it and any patent granted on the reference application are
commonly owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its
SUCCESSOrs OF assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of any patent granted on said reference application, "as the
term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of
any patent on the pending reference application,” in the event that any such patent granted on the pending reference
application: expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competent
jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a
reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full statutory term as shortened
by any terminal disclaimer filed prior to its grant.
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The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provides batawNthea 1,013,250

terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

10327464
9826772
9808029

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.

O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicants claims the following fee status:

(O Small Entity
O Micro Entity

(® Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 76370

(O Asoleinventor

A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

O

O A joint inventor; all of whom are signing this request Motif Exhibit 1149, Page 741 of 798
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Signature

/Kimberly M. Maize, Reg. No. 76,370/

U.S. Patent No. 11,013,250

Name

Kimberly M. Maize

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).

Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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U.S. Patent No. 11,013,250

Electronic Patent Application Fee Transmittal

Application Number:

16238802

Filing Date:

03-Jan-2019

Title of Invention:

METHODS AND COMPOSITIONS FOR CONSUMABLES

First Named Inventor/Applicant Name:

Marija Vrljic

Filer:

Kimberly M. Maize/Emily Palmer

Attorney Docket Number:

38767-0010003

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 1814 1 170 170
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amountu . F’ategtulﬁn_;r:;;(tsg‘)ﬁrgso
Extension-of-Time:
Miscellaneous:
Total in USD ($) 170
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U.S. Patent No. 11,013,250

Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 16238802
Filing Date: 03-Jan-2019

Applicant/Patent under Reexamination:  Vrljic

Electronic Terminal Disclaimer filed on  November 12, 2020

X APPROVED

This patent is subject to a terminal disclaimer

] DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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U.S. Patent No. 11,013,250

Electronic Acknowledgement Receipt

EFS ID: 41110394
Application Number: 16238802
International Application Number:
Confirmation Number: 3877

Title of Invention:

METHODS AND COMPOSITIONS FOR CONSUMABLES

First Named Inventor/Applicant Name:

Marija Vrljic

Customer Number:

26191

Filer:

Kimberly M. Maize/Emily Palmer

Filer Authorized By:

Kimberly M. Maize

Attorney Docket Number:

38767-0010003

Receipt Date: 12-NOV-2020
Filing Date: 03-JAN-2019
Time Stamp: 17:45:13

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $170

RAM confirmation Number E2020ABH45119465

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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Case No.: IPR2023-00208

U.S. Patent No. 11,013,250

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

37590

1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 3

8a273e9ab73d6fd7ba8588ab95670105da8]
10165

Warnings:

Information:

30447

2 Fee Worksheet (SB06) fee-info.pdf no 2

499bc019329fa%6eBec7c47245de99f10353)
2be0

Warnings:

Information:

Total Files Size (in bytes): 68037

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Case No.: IPR2023-00208
U.S. Patent No. 11,013,250

UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
26191 7590 01/27/2021
FISH & RICHARDSON P.C. (TC) GWARTNEY, ELIZABETH A
PO BOX 1022
MINNEAPOLIS, MN 55440-1022 | ART UNIT PAPERNUMBER |
1796
DATE MAILED: 01/27/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/238.802 01/03/2019 Marija Viljic 38767-0010003 3877

TITLE OF INVENTION: METHODS AND COMPOSITIONS FOR CONSUMABLES

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 04/27/2021

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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Case No.: IPR2023-00208

PART B - FEE(S) TRANSMITTAL U.S. Patent No. 11,013,250
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.
By mail, send to: ~ Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

26191 7590 01/27/2021 Certificate of Mailing or Transmission
FISH & RICHARDSON P.C. (TC) I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
PO BOX 1022 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
MINNEAPOLIS, MN 55440-1022 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/238,802 01/03/2019 Marija Vrljic 38767-0010003 3877

TITLE OF INVENTION: METHODS AND COMPOSITIONS FOR CONSUMABLES

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 04/27/2021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
GWARTNEY, ELIZABETH A 1796 426-574000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date

Typed or printed name Registration No.

Page 2 of 3 . L
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U.S. Patent No. 11,013,250

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/238,802 01/03/2019 Marija Vrljic 38767-0010003 3877
| EXAMINER |
26191 7590 01/27/2021
FISH & RICHARDSON P.C. (TC) GWARTNEY, ELIZABETH A
PO BOX 1022
MINNEAPOLIS, MN 55440-1022 | ART UNIT PAPERNUMBER |

1796

DATE MAILED: 01/27/2021

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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Case No.: IPR2023-00208
U.S. Patent No. 11,013,250

OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a FederMot®Eatkibibi 16%aPdae751 of 798
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.



Case No.: IPR2023-00208
U.S. Patent No. 11,013,250

Application No. Applicant(s)
; . 16/238,802 Vrljic et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
ELIZABETH A GWARTNEY 1796 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to Amendment filed 12 November 2020..

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 2-13 and 15-25 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.
/ELIZABETH GWARTNEY/
Primary Examiner, Art Unit 1796

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210116
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Art Unit: 1796

Notice of Allowability
1. The present application is being examined under the pre-AlA first to invent provisions.
2. The previous rejection under 35 U.S.C. 112, first paragraph is withdrawn in light of
Applicants’ amendment filed 12 November 2020.
3. Claims 2-13 and 15-25 are allowed

Terminal Disclaimer

4. The terminal disclaimer filed on 12 November 2020 disclaiming the terminal portion of
any patent granted on this application which would extend beyond the expiration date of U.S.
Patent No. 10,327,464; 9,826,772; and 9,808,029; and any patent granted on U.S. Application
No. 15/913,090 and 15/913,018 has been reviewed and is accepted. The terminal disclaimer has
been recorded.

Reasons for Allowance
5. The following is an examiner’s statement of reasons for allowance:

The prior art of record does not disclose a meat replica comprising non-animal sources of
heme-containing protein, a sugar, a sulfur compound and one or more plant proteins wherein
upon cooking the meat replica results in the production and increase amount of at least two
volatile compounds that have a beef-like aroma.

In addition, for the reasons set forth below and related to the prior art reported in U.S.
Application No. 14/796,970, now U.S. Patent No. 10,039,306:

Proulx et al. teach that the bioavailability hemoglobin from soy root nodules is similar to
that of heme iron from animal sources (p. 1521/Results and Discussion). Proulx et al. teach using
plant hemoglobin, i.e. leghemoglobin, as a heme iron source in diets that are consumed

by humans (p. 1518/Introduction). While Proulx et al. provides motivation to
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include leghemoglobin, a non-animal heme-containing protein, in a foodstuff, the reference is
silent with respect to the influence of heme-containing protein on beef associated flavor.

Cerny et al. ( “Formation of Aroma Compounds from Ribose and Cysteine during the
Maillard Reaction” -./. Agric. Food Chem., 2003, 51, pp. 2714-2721) teach that the
Maillard reaction plays a substantial role in flavor generation during the cooking of meat
(p- 2714/Introduction). Cerny et al. teach that besides, thiamine, the precursors ribose and
cysteine are important for meat aroma and are consequently employed in the product of meat
flavors (Abstract, p. 2714/Introduction).

While Cerny et al. disclose that mixtures of ribose and cysteine, when heated, are known
to produce flavors associated with meat, Applicants have demonstrated that the combination of:
(a) a heme-containing protein b) compound selected from glucose, ribose, fructose, sucrose,
xylose, maltodextrin and combinations thereof; and (c) at least one sulfur compound selected
from methionine, cysteine and thiamine produces novel (i.e., not produced in the absence of
heme-containing protein) volatile compounds associated with a meaty aroma upon heating.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for
Allowance.”

Conclusion

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”
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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ELIZABETH A GWARTNEY whose telephone number is
(571)270-3874. The examiner can normally be reached on M-F: 8 am. - 4 p.m..

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Donald (Larry) Tarazano can be reached on 571-272-1515. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have questions on access to
the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-
free). If you would like assistance from a USPTO Customer Service Representative or access to
the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.

ELIZABETH A. GWARTNEY
Primary Examiner
Art Unit 1796
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/ELIZABETH GWARTNEY/
Primary Examiner, Art Unit 1796
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Sheet 1 of 1 _
Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office 38767-0010003 16/238.802
Information Disclosure Statement Applicant
by Applicant Impossible Foods Inc.
(Use several sheets if necessary) Filing Date Group Art Unit
(37 CER §1.98(b)) January 3, 2019 1796
U.S. Patent Documents
Examiner | Desig. Document Publication Filing Date
Initial ID Number Date Patentee If Appropriate Class Subclass
/BE.G./ 1 4098913 7/4/1978 Baugher
/E.G./ 2 L
. 4197324 4/8/1980 Ziminski et al.
/E.G./ 3. | 4324807 4/13/1982 | Kimetal
JE.G./ 4 10798958 10/13/2020 | Varadan ct al.
/E.G./ 5 20050112271 5/1/2005 Picarski
/E.G./ 6. 20090148558 6/11/2009 | Kimet al.
Foreign Patent Documents or Published Foreign Patent Applications
Examiner Desig. Publication Country or
Initial D Document Number Date Patent Office Translation Class Subclass
JE.G./ 7 RU 2010137628 3/20/2012 RU Abstract
u inclu u , Title, , ublicati
Other Documents (include Author, Title, Date, and Place of Publication
Examiner | Desig.
Initial ID Document
JE.G./ Dinh et al., "Effects of USDA quality grade and cooking on water-soluble precursors of beef flavor,"
8. Meat Science, 2018, 146:122-130

Examiner Signature

JELIZABETH GWARTNEY/

Date Considered

01/16/2021

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.
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Attorney Docket No.: 38767-0010003 / M2CON-Track 1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Marija Virljic Art Unit o 1796

Application No. o 16/238,802 Examiner : Elizabeth A. Gwartney
Filed : January 3, 2019 Conf. No. : 3877

Title : METHODS AND COMPOSITIONS FOR CONSUMABLES

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the documents listed on the disclosure form submitted with this
statement. Copies of the documents are being submitted with this statement to the extent
required under 37 CF R. § 1.98(a)(2).

This statement is being filed after a first action on the merits, but before receipt of a final
action or a notice of allowance.

Please apply any necessary charges or credits applicable under 37 C.F.R. § 1.17(p) to
deposit account 06-1050, referencing the above attorney docket number.

Please contact the undersigned if there are any questions regarding this statement.

Respectfully submitted,

Date: November 12, 2020 /Kimberly M. Maize, Reg. No. 76,370/

Kimberly M. Maize
Reg. No. 76,370

Customer Number 26191

Fish & Richardson P.C.
Telephone: +1 (612) 638-5707
Facsimile: (877) 769-7945

62464154.doc
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Application No. Applicant(s)
Ne .suP P ,I,;n}/entalb i 16/238,802 Vrljic et al.
otice of Allowability Examiner ArtUnit | AIA (FITF) Status
ELIZABETH A GWARTNEY 1796 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to Amendment filed 12 November 2020.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 2-13 and 15-25 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

/ELIZABETH GWARTNEY/
Primary Examiner, Art Unit 1796

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210211
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Amendments to the Claims:

This listing of claims replaces all prior versions and listings of claims in the application:
Listing of Claims:
1. (Canceled).

2. (Previously Presented) A meat replica matrix comprising:
one or more plant proteins;
a sugar selected from glucose, ribose, sucrose, fructose, xylose, maltodextrin,
and combinations thereof;
at least one sulfur compound selected from methionine, cysteine, and thiamine;
and
0.01%-5% (by weight of the meat replica matrix) of a non-animal
heme-containing protein,
wherein, upon cooking of the meat replica matrix, at least two volatile compounds are

generated that are associated with a beef-like aroma.

3. (Previously Presented) The meat replica matrix of claim 2, wherein the non-
animal heme-containing protein has an amino acid sequence with at least 70% homology to the

amino acid sequence set forth in SEQID NO: 1.

4. (Previously Presented) The meat replica matrix of claim 2, wherein the non-
animal heme-containing protein has a UV-VIS spectrum that is substantially similar to that

of myoglobin from an animal.

5. (Currently Amended) The meat replica matrix of claim 2, wherein non-animal
the heme-containing protein is selected from the group consisting of a leghemoglobin, a
flavohemoglobin, Hell's gate globin I, an erythrocruorin, a protoglobin, a cyanoglobin, a

chlorocruorin, a truncated hemoglobin, a truncated 2/2 globin, and a hemoglobin 3.

6. (Previously Presented) The meat replica matrix of claim 2, wherein the
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meat replica matrix comprises 0.4%-1% (by weight of the meat replica matrix) of the non-

animal heme-containing protein.

7. (Previously Presented) The meat replica matrix of claim 2, wherein the
meat replica matrix comprises about 0.3% (by weight of the meat replica matrix) of the

non-animal heme-containing protein.

8. (Previously Presented) The meat replica matrix of claim 2, wherein the
meat replica matrix comprises about 0.2% (by weight of the meat replica matrix) of the

non-animal heme-containing protein.

9. (Previously Presented) The meat replica matrix of claim 2, wherein the one or
more plant proteins are selected from the group consisting of rubisco, pea proteins, lentil

proteins, and other legume proteins.

10. (Previously Presented) The meat replica matrix of claim 9, wherein the pea

proteins comprise pea albumin proteins.

11. (Previously Presented) The meat replica matrix of claim 2, wherein the one or
more plant proteins are present in the meat replica matrix in an amount of between 1% and 30%

(by weight of the meat replica matrix).

12. (Previously Presented) The meat replica matrix of claim 2, wherein the meat
replica matrix is comprised within a consumable product, wherein the consumable product is
selected from taco filling, a casserole, a sauce, a topping, soup, stew, and a loaf, wherein, upon
cooking of the consumable product, the at least two volatile compounds are produced in higher
amounts compared to the amounts of the at least two volatile compounds produced upon

cooking of the meat replica matrix lacking the non-animal heme-containing protein.

13. (Previously Presented) The meat replica matrix of claim 2, wherein the at least
two volatile compounds are selected from the group consisting of(E)-2-decenal; (E)-2-heptenal;
(E)-2-hexenal; (E)-2-nonenal; (E)-2-octenal; (E)-4-octene; (E,E)-2,4-decadienal; (E,E)-2,4-
heptadienal; (E,E)-2,4-nonadienal; (E,E)-3,5-octadien-2-one; (E,Z)-2,6-nonadienal; (Z)-2-
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decenal; (Z)-2-heptenal; (Z)-2-nonenal; (Z)-2-octen-1-ol; (Z)-4-heptenal; 1-(1H-pyrrol-2-yl)-
ethanone; 1-(2-furanyl)-ethanone; 1-(6-methyl-2-pyrazinyl)-1-ethanone; 1-(acetyloxy)-2-
propanone; 1,3-dimethyl-benzene; 1,3-hexadiene; 1-butanol; 1-ethyl-5-methylcyclopentene; 1-
heptanol; 1-heptene; 1-hexanol, 1H-pyrrole-2-carboxaldehyde; 1-hydroxy-2-propanone; 1-
methyl-1(H)-pyrrole-2-2carboxaldehyde; 1-octanal; 1-octanol; 1-octen-3-ol; 1-octen-3-one; 1-
octene; 1-pentanol; 1-penten-3-ol; 1-penten-3-one; 1-propanol; 2(5H)-furanone; 2,2,4,6,6-
pentamethyl-heptane; 2,2-dimethyl-undecane; 2,3-butanedione; 2,3-dihydro-3,5-dihydroxy-6-
methyl-4(H)-pyran-4-one; 2,3-dimethyl-5-ethylpyrazine; 2,3-dimethyl-pyrazine; 2,4-
dodecadienal; 2,5-dimethyl-3-(3-methyl butyl) pyrazine; 2,5-dimethyl-pyrazine; 2,6-
dimethylnonane; 2,6-dimethylpyrazine; 2-acetylthiazole; 2-butanone; 2-butenal; 2-decanone; 2-
ethenyl-6-methyl-pyrazine; 2-ethyl furan; 2-ethyl-1-hexanol; 2-ethyl-5-methyl-pyrazine; 2-
ethyl-furan; 2-furanmethanol; 2-heptanone; 2-heptenal; 2-hexyl-furan; 2-hexyl-thiophene; 2-
hydroxy-3-methyl-2-cyclopentene-1-one; 2-methyl thiazole; 2-methyl-1H-pyrrole; 2-methyl-2-
heptene; 2-methyl-butanal; 2-methyl-furan; 2-methyl-heptane; 2-methyl-propanal; 2-n-
butylacrolein; 2-n-heptylfuran; 2-nonanone; 2-octanone; 2-pentanone; 2-pentyl-furan; 2-pentyl-
thiophene; 2-propenal; 2-propyl-furan; 2-pyridinecarboxaldehyde; 2-pyrrolidinone; 2-
thiophenecarboxaldehyde; 2-tridecen-1-ol; 2-undecenal; 3,5-octadien-2-one; 3,6,6-trimethyl-
bicyclo[3.1.1]hept-2-ene; 3-acetyl-1h-pyrolline; 3-ethyl-2,2-dimethyl-pentane; 3-ethyl-2,5-
dimethyl-pyrazine; 3-ethyl-2-1,4-dioxin; 3-ethyl-2-methyl-1,3-hexadiene; 3-
ethylcyclopentanone; 3-methyl-2-butenal; 3-methyl-2-thiophenecarboxaldehyde; 3-methyl-3-
hexene; 3-methyl-butanal; 3-methyl-furan; 3-octen-2-one; 3-pentyl-furan; 3-
thiophenecarboxaldehyde; 3-thiophenmethanol; 4,7-dimethyl-undecane; 4-cyanocyclohexene;
4-cyclopentene-1,3-dione; 4-decyne; 4-methyl-5-thiazoleethanol; 4-methylthiazole; 4-octene;
4-penten-2-one; S-acetyldihydro-2(3H)-furanone; 5-ethyldihydro-2(3H)-furanone; 5-methyl-2-
furancarboxaldehyde; S-methyl-2-thiophenecarboxaldehyde; 6-methyl-2-heptanone; 6-methyl-
5-hepten-2-one; 8-methyl-1-undecene; acetaldehyde; acetamide; acetic acid; acetic acid ethenyl
ester; acetoin; acetone; acetonitrile; acetophenone; benzaldehyde; benzene; benzyl alcohol,
butanal; butanoic acid; butyrolactone; caprolactam; carbon disulfide; decanal; decanol,
dihydro-2-methyl-3(2H)-furanone; dihydro-5-pentyl-2(3H)-furanone; dihydro-5-propyl-2(3H)-

furanone; dimethyl sulfide; dimethyl trisulfide; d-limonene; ethenyl pyrazine; ethyl acetate;
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ethyl pyrazine; formamide; formic acid heptyl ester; furan; furaneol; furfural; heptanal;
heptane; heptanoic acid; heptyl ester; hexanoic acid; isopropyl alcohol; isovaleric acid;
methacrolein; methional; methyl ethanoate; methyl-pyrazine; methyl-thiirane; n-caproic acid
vinyl ester; nonanal; octanal; octane; octanoic acid; oxalic acid, butyl propyl ester;
pantolactone; p-cresol; pentanal; pentanoic acid; phenol; phenylacetaldehyde; propanal;
pyrazine; pyridine; pyrrole; styrene; tetramethyl-pyrazine; thiazole; thiophene; toluene; trans-2-
(2-pentenyl)furan; trans-3-nonen-2-one; trichloromethane; trimethyl-ethanethiol; and trimethyl-

pyrazine.
14. (Canceled).

15. (Currently Amended) A meat replica matrix comprising:

one or more plant proteins;

a sugar selected from glucose, ribose, sucrose, fructose, xylose, maltodextrin,
and combinations thereof;

at least one sulfur compound selected from methionine, cysteine, and thiamine;
and

0.01%-5% (by weight of the meat replica matrix) of a non-animal
heme-containing protein,

wherein, upon cooking of the meat replica matrix, at least two volatile
compounds are generated, and

wherein the at least two welatiles volatile compounds are selected from the

group consisting of.(E)-2-decenal; (E)-2-heptenal; (E)-2-hexenal; (E)-2-nonenal; (E)-2-
octenal; (E)-4-octene; (E,E)-2,4-decadienal; (E,E)-2,4-heptadienal; (E,E)-2,4-nonadienal;
(E,E)-3,5-octadien-2-one; (E,Z)-2,6-nonadienal; (Z)-2-decenal; (Z)-2-heptenal; (Z)-2-
nonenal; (Z)-2-octen-1-ol; (Z2)-4-heptenal; 1-(1H-pyrrol-2-yl)-ethanone; 1-(2-furanyl)-
ethanone; 1-(6-methyl-2-pyrazinyl)-1-ethanone; 1-(acetyloxy)-2-propanone; 1,3-dimethyl-
benzene; 1,3-hexadiene; 1-butanol; 1-ethyl-5-methylcyclopentene; 1-heptanol; 1-heptene; 1-
hexanol; 1H-pyrrole-2-carboxaldehyde; 1-hydroxy-2-propanone; 1-methyl-1(H)-pyrrole-2-
2carboxaldehyde; 1-octanal; 1-octanol; 1-octen-3-ol; 1-octen-3-one; 1-octene; 1-pentanol; 1-

penten-3-ol; 1-penten-3-one; 1-propanol; 2(SH)-furanone; 2,2,4,6,6-pentamethyl-heptane;
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2,2-dimethyl-undecane; 2,3-butanedione; 2,3-dihydro-3,5-dihydroxy-6-methyl-4(H)-pyran-4-
one; 2,3-dimethyl-5-ethylpyrazine; 2,3-dimethyl-pyrazine; 2,4-dodecadienal; 2,5-dimethyl-3-
(3-methyl butyl) pyrazine; 2,5-dimethyl-pyrazine; 2,6-dimethylnonane; 2,6-dimethylpyrazine;
2-acetylthiazole; 2-butanone; 2-butenal; 2-decanone; 2-ethenyl-6-methyl-pyrazine; 2-ethyl
furan; 2-ethyl-1-hexanol; 2-ethyl-5-methyl-pyrazine; 2-ethyl-furan; 2-furanmethanol; 2-
heptanone; 2-heptenal; 2-hexyl-furan; 2-hexyl-thiophene; 2-hydroxy-3-methyl-2-
cyclopentene-1-one; 2-methyl thiazole; 2-methyl-1H-pyrrole; 2-methyl-2-heptene; 2-methyl-
butanal; 2-methyl-furan; 2-methyl-heptane; 2-methyl-propanal; 2-n-butylacrolein; 2-n-
heptylfuran; 2-nonanone; 2-octanone; 2-pentanone; 2-pentyl-furan; 2-pentyl-thiophene; 2-
propenal; 2-propyl-furan; 2-pyridinecarboxaldehyde; 2-pyrrolidinone; 2-
thiophenecarboxaldehyde; 2-tridecen-1-ol; 2-undecenal; 3,5-octadien-2-one; 3,6,6-trimethyl-
bicyclo[3.1.1]hept-2-ene; 3-acetyl-1h-pyrolline; 3-ethyl-2,2-dimethyl-pentane; 3-ethyl-2,5-
dimethyl-pyrazine; 3-ethyl-2-1,4-dioxin; 3-ethyl-2-methyl-1,3-hexadiene; 3-
ethylcyclopentanone; 3-methyl-2-butenal; 3-methyl-2-thiophenecarboxaldehyde; 3-methyl-3-
hexene; 3-methyl-butanal; 3-methyl-furan; 3-octen-2-one; 3-pentyl-furan; 3-
thiophenecarboxaldehyde; 3-thiophenmethanol; 4,7-dimethyl-undecane; 4-cyanocyclohexene;
4-cyclopentene-1,3-dione; 4-decyne; 4-methyl-5-thiazoleethanol; 4-methylthiazole; 4-octene;
4-penten-2-one; S-acetyldihydro-2(3H)-furanone; 5-ethyldihydro-2(3H)-furanone; 5-methyl-
2-furancarboxaldehyde; 5-methyl-2-thiophenecarboxaldehyde; 6-methyl-2-heptanone; 6-
methyl-5-hepten-2-one; 8-methyl-1-undecene; acetaldehyde; acetamide; acetic acid; acetic
acid ethenyl ester; acetoin; acetone; acetonitrile; acetophenone; benzaldehyde; benzene;
benzyl alcohol; butanal; butanoic acid; butyrolactone; caprolactam; carbon disulfide; decanal;
decanol; dihydro-2-methyl-3(2H)-furanone; dihydro-5-pentyl-2(3H)-furanone; dihydro-5-
propyl-2(3H)-furanone; dimethyl sulfide; dimethyl trisulfide; d-limonene; ethenyl pyrazine;
ethyl acetate; ethyl pyrazine; formamide; formic acid heptyl ester; furan; furaneol; furfural,
heptanal; heptane; heptanoic acid; heptyl ester; hexanoic acid; isopropyl alcohol; isovaleric
acid; methacrolein; methional; methyl ethanoate; methyl-pyrazine; methyl-thiirane; n-caproic
acid vinyl ester; nonanal; octanal; octane; octanoic acid; oxalic acid, butyl propyl ester;
pantolactone; p-cresol; pentanal; pentanoic acid; phenol; phenylacetaldehyde; propanal;

pyrazine; pyridine; pyrrole; styrene; tetramethyl-pyrazine; thiazole; thiophene; toluene; trans-
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2-(2-pentenyl)furan; trans-3-nonen-2-one; trichloromethane; trimethyl-ethanethiol; and

trimethyl-pyrazine,

16. (Previously Presented) The meat replica matrix of claim 15, wherein the non-
animal heme-containing protein has an amino acid sequence with at least 70% homology to the

amino acid sequence set forth in SEQID NO: 1.

17. (Previously Presented) The meat replica matrix of claim 15, wherein the
non-animal heme-containing protein has a UV-VIS spectrum that is substantially similar to

that of myoglobin from an animal.

18. (Currently Amended) The meat replica matrix of claim 15, wherein the non-
animal heme-containing protein is selected from the group consisting of a leghemoglobin, a
flavohemoglobin, Hell's gate globin I, an erythrocruorin, a protoglobin, a cyanoglobin, a

chlorocruorin, a truncated hemoglobin, a truncated 2/2 globin, and a hemoglobin 3.

19. (Previously Presented) The meat replica matrix of claim 15, wherein the
meat replica matrix comprises 0.4%-1% (by weight of the meat replica matrix) of the non-

animal heme-containing protein.

20. (Previously Presented) The meat replica matrix of claim 15, wherein the
meat replica matrix comprises about 0.3% (by weight of the meat replica matrix) of the

non-animal heme-containing protein.

21. (Previously Presented) The meat replica matrix of claim 15, wherein the
meat replica matrix comprises about 0.2% (by weight of the meat replica matrix) of the

non-animal heme-containing protein.

22. (Previously Presented) The meat replica matrix of claim 15, wherein the one or
more plant proteins are selected from the group consisting of rubisco, pea proteins, lentil

proteins, and other legume proteins.

23. (Previously Presented) The meat replica matrix of claim 22, wherein the pea
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proteins comprise pea albumin proteins.

24. (Previously Presented) The meat replica matrix of claim 15, wherein the one or
more plant proteins are present in the meat replica matrix in an amount of between 1% and 30%

(by weight of the meat replica matrix).

25. (Previously Presented) The meat replica matrix of claim 15, wherein the meat
replica matrix is comprised within a consumable product, wherein the consumable product is
selected from taco filling, a casserole, a sauce, a topping, soup, stew, and a loaf, wherein, upon
cooking of the consumable product, the at least two volatile compounds are produced in higher
amounts compared to the amounts of the at least two volatile compounds produced upon

cooking of the meat replica matrix lacking the non-animal heme-containing protein.
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REMARKS

Claims 2-13 and 15-25 are pending with claims 2 and 15 being independent. Claims 5,
15, and 18 have been amended to correct minor errors. No new matter has been introduced.
Applicant asks that all claims be allowed in view of the amendment to the claims.

Please apply any necessary charges or credits to Deposit Account 06-1050, referencing

the above attorney docket number.

Respectfully submitted,

Date: April 15, 2021 /Molly R. Kelley, Reg. No. 76.691/

Molly R. Kelley
Reg. No. 76,691

Customer Number 26191

Fish & Richardson P.C.
Telephone: +1 (612) 337-2519
Facsimile: (877) 769-7945

100399930.doc

Motif Exhibit 1149, Page 783 of 798



Case No.: IPR2023-00208
U.S. Patent No. 11,013,250

Electronic Patent Application Fee Transmittal

Application Number: 16238802

Filing Date: 03-Jan-2019

Title of Invention: METHODS AND COMPOSITIONS FOR CONSUMABLES
First Named Inventor/Applicant Name: Marija Vrljic

Filer: Molly Ruth Kelley/Jill Wright

Attorney Docket Number: 38767-0010003

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1200 1200
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Description Fee Code Quantity Amountu . F’ategtulﬁn_;r:;;(tsg‘)ﬁrgso
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1200
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U.S. Patent No. 11,013,250

Electronic Acknowledgement Receipt

EFS ID: 42467184
Application Number: 16238802
International Application Number:
Confirmation Number: 3877

Title of Invention:

METHODS AND COMPOSITIONS FOR CONSUMABLES

First Named Inventor/Applicant Name:

Marija Vrljic

Customer Number:

26191

Filer:

Molly Ruth Kelley/Jill Wright

Filer Authorized By:

Molly Ruth Kelley

Attorney Docket Number:

38767-0010003

Receipt Date: 15-APR-2021
Filing Date: 03-JAN-2019
Time Stamp: 17:12:06

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1200

RAM confirmation Number E20214EH12183021

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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U.S. Patent No. 11,013,250

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
76795
1 Transmittal Letter RESP.pdf no 2
4f7090b83dc6a8577a7a226cf2174fffoelf7f1
14
Warnings:
Information:
160921
2 Issue Fee Payment (PTO-85B) PARTB.pdf no 1
e74677fc6973eea828fodd70cd1aab3773ed
3bco
Warnings:
Information:
107995
3 AMEND.pdf yes 9
4336ca05a08e2b26ba%bb7e13ec88c131dff
10e7
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment after Notice of Allowance (Rule 312) 1
Claims 2
Applicant Arguments/Remarks Made in an Amendment 9
Warnings:
Information:
30489
4 Fee Worksheet (SB06) fee-info.pdf no 2
6cc871¢3108b38657a31c8a2e5109a55508
Warnings:
Information:
Total Files Size (in bytes): 376200
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U.S. Patent No. 11,013,250

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Motif Exhibit 1149, Page 788 of 798



Case No.: IPR2023-00208
U.S. Patent No. 11,013,250

Attorney's Docket No.: 38767-0010003 / M2CON-Track 1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Marija Vrljic Art Unit o 1796
Application No. o 16/238,802 Examiner : Elizabeth A. Gwartney
Filed : January 3, 2019 Confirmation No. : 3877
Notice of Allowance Date: January 27, 2021
Title : METHODS AND COMPOSITIONS FOR CONSUMABLES
MAIL STOP ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

REPLY TO NOTICE OF ALLOWANCE

In response to the Notice of Allowance dated January 27, 2021, enclosed are a completed
Part B - Fee(s) Transmittal and Amendment After Allowance.

The issue fee is being paid with this reply on the Electronic Filing System. Apply those
fees and any other necessary charges or credits to Deposit Account 06-1050, referencing the

above attorney docket number.

COMMENTS ON EXAMINER'S REASONS FOR ALLOWANCE

It is recognized that in accordance with M.P.E.P. § 1302.14, the Examiner’s reasons for
allowance need not set forth all of the details as to why the claims are allowed. In the above-
referenced application, it is not conceded that the Examiner’s stated reasons for allowance are
the only reasons for which the claims are allowable. The Examiner’s reasons for allowance
indicate that particular claim elements are not disclosed or suggested by the prior art of record,
yet the claims may be patentable for other reasons as well, including the inventive combination
of all of the recited claim elements. It is not conceded that the specific limitations identified by
the Examiner are necessary to distinguish the art of record or to satisfy the requirements of 35
U.S.C. § 112. Moreover, the Examiner does not assert, and it would not be conceded, that the
Examiner’s reasons have any bearing on the patentability of claims in any other applications

directed to the disclosed subject matter.
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Case No.: IPR2023-00208
U.S. Patent No. 11,013,250

First Named Inventor :  Marija Viljic Attorney Docket: 38767-0010003 / M2CON-Track 1
Application No. : 16/238,802

Filed : January 3, 2019

Page : 20f2

In addition, each dependent claim stands on its own and may be allowable on its own
merits. In particular, each dependent claim may be allowable on the basis of a combination of
some of the features recited in the dependent claim and its base claim(s), which combination of

features may not include all of the limitations identified in the Examiner’s reasons for allowance.

Respectfully submitted,

Date: April 15, 2021 /Molly R. Kelley, Reg. No. 76.691/

Molly R. Kelley
Reg. No. 76,691

Customer Number 26191

Fish & Richardson P.C.
Telephone: +1 (612) 638-5707
Facsimile: (877) 769-7945

100342800.doc
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PART B - FEE(S) TRANSMITTAL U.S. Patent No. 11,013,250
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web
By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571) 273-2885
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22314-1450
INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)
26191 7590 1/27/2021

FISH & RICHARDSON P.C.
P.0. BOX 1022
MINNEAPOLIS, MN 55440-1022

‘ APPLICATION NO. ‘ FILING DATE ‘ FIRST NAMED INVENTOR ‘ ATTORNEY DOCKET NO. ‘ CONFIRMATION NO. ‘

16/238,802 01/03/2019 Marija Viljic 38767-0010003 3877
TITLE OF INVENTION: METHODS AND COMPOSITIONS FOR CONSUMABLES

‘ APPLN. TYPE ‘ ENTITY STATUS ‘ ISSUE FEE DUE ‘ PUBLICATION FEE DUE ‘ PREV. PAID ISSUE FEE ‘ TOTAL FEE(S) DUE ‘ DATE DUE ‘
nonprovisional LARGE $1200 $0 $0 $1200 04/27/2021
‘ EXAMINER ‘ ART UNIT ‘ CLASS-SUBCLASS ‘
GWARTNEY, ELIZABETH A. 1796 426-574000
1. Change of correspondence address or indication of "Fee 2. For printing on the patent front page, list

Address" (37 CFR 1.363).
(1) The names of up to 3 registered patent attorneys

[] Change of correspondence address (or Change of or agents OR, alternatively, 1 Fish & Richardson P.C.
Correspondence Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member

[ 1 "Fee Address” indication (or "Fee Address” Indication a registered attorney or agent) and the names of 2
form PTO/SB/47; Rev 03-09 or more recent) up to 2 registered patent attorneys or agents. If
attached. Use of a Customer Number is required. 1o name is listed, no name will be printed. 3

(5]

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been
previously recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Impossible Foods Inc. Redwood City, CA
Please check the appropriate assignee category or categories (will not be printed on the patent): [ ] Individual [X] Corporation or other private group entity [ ] Government
4a. Fees Submitted: [X] Issue Fee [ ]Publication Fee (if required) [ ] Advance Order - # of Copies

4b. Method of Payment (Please first reapply any previously paid fee shown above):
[X] Electronic Payment via EFS-Web [ ]Enclosed check [ ] Non-clectronic payment by credit card (Attach form PTO-2038)
[X] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment, to Deposit Account No. 06-1050
5. Change of Entity Status (from status indicated above)

[ 1Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid Certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue fee
payment in the micro entity amount will not be accepted at the risk of application abandonment.

[ 1 Applicant asserting small entity status. See 37 CFR 1.27. NOTE: If the application was previously under micro entity status, checking this box will be taken as
a notification of loss of entitlement to micro entity status.
[ 1 Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken as a notification of loss of entitlement to small or micro entity

status, as applicable.
NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /Molly R. Kelley, Reg. No. 76,691/ Date April 15, 2021

Typed or printed name ~_Molly R. Kelley Registration No. 76,691
PTOL 85 Parl B (08-18). Approved for use through 1/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
100399394 doc
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UNITED STATES PATENT AND TRADEMARK OFFICE U.S. Patent No. 11,013,250

TUNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.nspto.gov
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
16/238,802 01/03/2019 Marija Viljic 38767-0010003 3877
26191 7590 0442612021 | prp— |
FISH & RICHARDSON P.C. (TC)
PO BOX 1022 GWARTNEY, ELIZABETH A
MINNEAPOLIS, MN 55440-1022
| ART UNIT | PAPER NUMBER |
1796
| NOTIFICATION DATE | DELIVERY MODE |
04/26/2021 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date” to the
following e-mail address(es):

PATDOCTC@fr.com

PTOL-90A (Rev. 04/07)
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Case No.: IPR2023-00208
U.S. Patent No. 11,013,250

Response to Rule 312 Communication

Application No.

16/238,802

Applicant(s)

Vrljic et al.

Examiner

ELIZABETH A GWARTNEY

Art Unit

1796

AlA (FITF) Status

No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -

1. M The amendment filed on 15 April 2021 under 37 CFR 1.312 has been considered, and has been:

a)D
b) ¥
c)|:|

dd
e)D

entered.

entered as directed to matters of form not affecting the scope of the invention.

disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.
disapproved. See explanation below.

entered in part. See explanation below.

/ELIZABETH GWARTNEY/
Primary Examiner, Art Unit 1796

U.S. Patent and Trademark Office
PTCL-271 (Rev. 04-01) Reponse to Rule 312 Communication

Part of Paper No. 20210419
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Case No.: IPR2023-00208
U.S. Patent No. 11,013,250

Attorney's Docket No.: 38767-0010003 / M2CON-Track 1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Marija Vrljic Art Unit o 1796
Application No. o 16/238,802 Examiner : Elizabeth A. Gwartney
Filed : January 3, 2019 Confirmation No. : 3877
Notice of Allowance Date: 1/27/2021
Title : METHODS AND COMPOSITIONS FOR CONSUMABLES
MAIL STOP ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AFTER ALLOWANCE
PURSUANT TO 37 C.F.R. §1.312

Please amend the application as indicated on the following pages. This amendment is

being filed concurrently with the payment of the issue fee.

O TO ENTER: /E.G./

04/19/2021
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Receipt date:

05/07/20

19

Case No.: IPR2023-00208
U.S. Patent No. 11,013,250

Sheet _7 of 28

Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office 38767-0010003 16/238.802
Information Disclosure Statement Applicant
by Applicant Impossible Foods Inc.
(Use several sheets if necessary) Filing Date Group Art Unit
(37 CFR §1.98(b)) January 3, 2019
U.S. Patent Documents
Examiner | Desig. | Document Publication Patentee Class | Subclass | Filing Date
Initial ID Number Date If Appropriate
157. 20110287467 11/24/2011 Crane et al.
158. 20110288389 11/24/2011 Levinson et al.
159. 20120059150 | 3/8/2012 Moloney et al.
160. 20120093994 | 4/19/2012 Hsieh et al.
161. 20130004617 | 1/3/2013 Zhang et al.
162. 20140011347 1/9/2014 Yerushalmi et al.
163. 20140220217 | 8/7/2014 Brown et al.
164. 20150289541 10/15/2015 Brown et al.
165. 20150296834 10/22/2015 Geistlinger et al.
166. 20150296835 10/22/2015 Anderson et al.
167. 20150366233 12/24/2015 Brown et al.
168. 20160305361 67292645 Hetr-Belretmeereral. .
Change(s) applied 1072016 | Akita
d 169. 20170105438 | 4/20/2017 Ajami et al.
to document,
MH.EL/ 170. 20170172169 | 6/22/2017 Grzanich
2/24/2Q21 171. 20170188612 | 972972616 Varadan et al. 07/2017
172. 20170321204 11/9/2017 Kale et al.
173. 20180027851 | 2/1/2018 Vrlijic et al.
174. 20180168209 | 6/21/2018 Fraser et al.
175. 20180192680 | 7/12/2018 Fraser et al.
176. 20180199605 | 7/19/2018 Fraser et al.
177. 20180199606 | 7/19/2018 Fraser et al.
178. 20180368453 12/27/2018 Brown et al.
179. 20190008192 | 1/10/2019 Brown et al.
180. 20190116855 | 4/25/2019 Vrljic et al.
Foreign Patent Documents or Published Foreign Patent Applications
Examiner | Desig. | Document Publication Country or Class | Subclass | Translation
Initial ID Number Date Patent Office Yes | No
Examiner Signature Date Considered
/ELIZABETH GWARTNEY/ 05/08/2020

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.

ALIL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.

éub;titute Disclosure Form
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Case No.: IPR2023-00208
o UNITED STATES PATENT AND TRADEMARK OFFICE U-S. Patent No. 11,013,250

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/238,802 05/25/2021 11013250 38767-0010003 3877
26191 7590 05/05/2021
FISH & RICHARDSON P.C. (TC)
PO BOX 1022

MINNEAPOLIS, MN 55440-1022

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Marijja Vrljic, San Mateo, CA;

Impossible Foods Inc., Redwood City, CA;
Sergey Solomatin, Mountain View, CA;
Rachel Fraser, San Francisco, CA;

Patrick O'Reilly Brown, Stanford, CA;
Jessica Karr, San Francisco, CA;

Celeste Holz-Schietinger, East Palo Alto, CA;
Michael Eisen, Berkeley, CA;

Ranjani Varadan, Fremont, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Case 1:22-0v-00311-CFC  Document 20 Filed 07/25/22 Page 1 of 1 Page g iRe023-00208

TO: Mail Stop 8 REPORT ON THE

) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the District of Delaware on the following
[] Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT

22-cv-00311-CFC 3/9/2022 for the District of Delaware
PLAINTIFF DEFENDANT

IMPOSSIBLE FOODS INC.

MOTIF FOODWORKS, INC.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 10,863,761 12/15/2020 IMPOSSIBLE FOODS INC.

2

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCILUDED INCLUDED BY
7/25/2022 Izr Amendment [1 Answer [ Cross Bill [] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 9,943,096 4/17/2018 IMPOSSIBLE FOODS INC.

2 10,039,306 8/7/2018 IMPOSSIBLE FOODS INC.

3 11,013,250 5/25/2021 IMPOSSIBLE FOODS INC.

4 11,224,241 1/18/2022 IMPOSSIBLE FOODS INC.

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 4—Case file copy

Copy 3—Upon termination of action, mail this copy to Director
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aterit

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the District of Delaware on the following
(] Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
22-cv-00311-CFC 3/9/2022 for the District of Delaware

PLAINTIFF DEFENDANT

IMPOSSIBLE FOODS INC. MOTIF FOODWORKS, INC.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 10,863,761 12/15/2020 IMPOSSIBLE FOODS INC.

2

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
™ Amendment ] Answer ] Cross Bill (] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 9,943,096 4/17/2018 IMPOSSIBLE FOODS INC. (included by amendment on 7/25/22)

2 10,039,306 8/7/2018 IMPOSSIBLE FOODS INC. (included by amendment on 7/25/22)

3 11,013,250 5/25/2021 IMPOSSIBLE FOODS INC. (included by amendment on 7/25/22)

4 11,224,241 1/18/2022 IMPOSSIBLE FOODS INC. (included by amendment on 7/25/22)

5 See Exhibit A

In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director ~Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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