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BEE FEEDER HAVING LABYRINTHINE PORTAL

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims priority to U.S. Provisional Patent Application No. 62/723,502,

filed on August 28, 2018, which is incorporated by reference herein in its entirety.

TECHNICAL FIELD

Described herein is a bee feeding apparatus having a labyrinthine portal. The apparatus is
useful for dispensing water, bee feeding supplements, or treatments to wild or domesticated bees.
The circuitous entryway hinders or inhibits other insects such as wasps, hornets, or yellow jackets

from entering the innermost regions of the feeder and accessing the bee feeding supplements.

BACKGROUND

Bees are declining worldwide due to multiple stressors. There is an urgent need to help
bees survive. Estimates of losses of domesticated bees range from 35-75% in the U.S. year to
year. Domesticated bees (ex. Apis mellifera) are critical for agriculture, and more than 2,000,000
beehives are managed in the United States alone. The loss of these managed bees are easy to
measure since hives can be routinely inspected. Unfortunately, the loss of wild bees are difficult
to measure as their colonies are small, often ground based, and dispersed throughout the
environment, hidden from view. Estimates are that wild bees contribute nearly 80% of the
pollination services that benefit farmers and agriculture. The continued decline in bee populations,
both domestic and wild, are a threat to worldwide food biosecurity. Unless counter measures are
taken, the cost to society, both in terms of economic impacts and the weakening of biodiversity,
are inevitable. There is an urgent need to support bees.

Many of the offsets to these stressors to bee health are difficult to scale and beyond the
control of ordinary citizens. Loss of habitat, neonicotinoids, pollution, factory farming, mites, and
diseases ravage bee populations. Recent research have identified viruses, vectored by mites, or
spread by virus-laden pollen, are primary drivers in the decline of bees. Of the 27 viruses currently
identified in bees, the Deformed Wing Virus, the Black Queen Cell Virus, Varroa Destructor Virus
are but three of the viruses that have decimated bee populations. Some entomologists have

declared that all bees in the world are now cross-infected. Moreover, bees have been identified to
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vector plant viruses, in particular several clades of tobacco viruses, causing wilt, deformity,
dieback, and interruption of plant reproductive cycles, including fruit, seed, and foliage production.

There is a need for an apparatus to dispense food and treatments to wild and domesticated
bees that discourages or inhibits wasps, hornets, or yellow jackets from accessing the feeding

supplement.

SUMMARY

One embodiment described herein is a labyrinthine bee feeding apparatus (LBF).

One embodiment described herein is a bee feeding apparatus comprising: a base unit
comprising a recepiacle defining an intenior and comprising a botton, a sidewall baving a lower
end in engagement with the bottom, and an open top; one or more labynnthine passages from the
recepiacle interior 10 an exterior aperture;, and a cover member positioned over the open top, that
covers the receptacle and labyrinthine passages. In one aspect, the apparatus further comprises
one or more feeding medium dispensaries affixed within the receptacle interior. In another aspect,
hie apparatus further comprises one or more feeding medium vessels that interfaces with the cover
member and permits fluid communication between feeding medium contained within the feeding
medium vessel and the feeding medium dispensary within the base unit. In another aspect, the ons
or more labyrinthine passages cormprises a bottom, sidewalls having lower ends in engagement
with the botiom. In another aspect, the labyrinthine passage comprises at least 1 bend region. In
another aspect, the labyrinthine passage comprises at least one about 10% 1o about 90° bend, at
teast one about 30° o about 90° bend, at least one about 45° (0 about 90° bend, at least one about
60° 1o about 90° bend, at feast ane about 807 1o about 907 bend, or at least one about 90° bend. In
another aspect, the labyrinthine passage comprises at least one about 30° bend. In another aspect,

Jave)

the iabyrinthine passage comprises 1, 2, 3, 4, 5, or 6 about 907 bends. In another aspect, ihe
fabyninthine passage coroprises 5 about 90° bends. In another aspect, the cover member comprises
one or more securing mechanisms for affixing the cover member onto the base unit. In another
aspect, the cover mermber comprises a receptacle and orifice feading from the exterior of the cover
member into the feeding station base. In another aspect, the cover mermber receptacle comprises
a means for securing a feeding medium vessel in fluid communication with the interior of the

feeding vessel to the feeding medium dispensary within the base unit. In another aspect, the base

unit further comprises one or more one-way exit apertures. In another aspect, the base unit or



10

15

20

25

30

WO 2020/046775 PCT/US2019/048066

cover member further comprises one or more of batteries, rechargeable batteries, solar panels,
wireless internet receiver and transmitters, internal and/or external video cameras, internal and/or
external light sources, counter mechanisms, sonic emitting devices, fragrance emitting devices, or
a combination thereof. In another aspect, the feeding medium vessel contains 2 bee feeding
medium. In another aspect, the bee feeding medinm comprises water, honey, sugar, high fructose
corn syrup, bee candy, nectar, pollen, pollen patties, grease patties, bee bread, propolis, bees wax,
protein supplements, or combinations thereof. In another aspect, the hee feeding mediun
comprises one or more mushroom mycelium extracts. In another aspect, the bee feeding medium
benefits the bees by treating infections of or reducing the susceptibility to viruses, fungal
pathogens, bacterial pathogens, beetles, or mites; reduces viral transmission to plants, increases
the ability to spread pollen; increases flight time; increases immunity; increases brood rearing;
increases ability to reproduce; increases ability to detoxify harmful anthropogenic substances, or
a combination thereof. In another aspect, the bee feeding medium comprises: one or more
mushroom mycelium extracts; one or more of water, honey, sugar, high fructose corn syrup, bee
candy, nectar, pollen, pollen patties, grease patties, bee bread, propolis, bees wax, protein
supplements, or combinations thereof, and an effective amount of one or more preservatives. In
another aspect, the one or more mushroom mycelium extracts comprises about 1% or less by
volume of one or more aqueous ethanolic extracts of the mycelium of Ganoderma lucidum
Ganoderma resinaceum, Fomes fomentarius, Trametes versicolor, Fomitopsis officinalis,
Ganoderma applanatum, Inonotus obliquus, or combinations thereof.

Another embodiment is a bee feeding apparatus comprising: a hase unit comprising a
receptacle detining an interior and comprising g bottom, a sidewall having a lower end in
engagement with the bottom, and an open fop, one or more labyrinthine passages from the
receptacle interior to an exierior aperture comprising a bottom, sidewalls having lower ends in
eogagement with the botiom and comprising at least one sbout 90° bend; one or more feeding
medium dispensaries affixed within the receptacie interior; a cover member positioned over the
open top, that covers the receptacle and labyrinthine passages; and one or more feeding medium
vessels that interfaces with the cover member and permits fluid communication between feeding
medium contained within the feeding medium vessel and the feeding medium dispensary within

the base unit.
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Another embodiment is a method for monetizing bee visits to a labyrinthine bee feeder
(LBF) by monitoring and recording bee visits and crediting a cryptocurrency based on such bee
visits to the LBF. Another embodiment is a cryptocurrency based on bee visits to a labyrinthine

bee feeder (LBF) or the quantity or type of pollen detected.

DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an exemplary top-down schematic of the base of an LBF. Bees enter
through the entry portal and may traverse the vestibule to the right or left. The then must traverse
a labyrinthine passage comprising 4 additional 90° bends (paths shown by dashed lines) to reach
the atrium which can contain a feeding supplement. In some aspects, the feeding station comprises
an exit portal that permits bees to leave the feeding station, but prevents bees or other insects from
entering the feeding stations. Bees may also re-traverse the labyrinthine passage and exit the feeder
from the entry portal.

FIG. 2 illustrates an exemplary top-down schematic of the base of an LBF, an exemplary
top to the base of the feeding station with a receptacle for a feeding medium vessel, and an
exemplary feeding medium vessel. The exemplary numbered components are discussed further in
the detailed description.

FIG. 3 illustrates an exemplary LBF schematic from a different perspective with another
embodiment of the feeding medium vessel. The base and interlocked top are shown with an
exemplary feeding medium vessel and the engagement of the top with the vessel are indicated.

FIG. 4 shows (A) an exemplary internal view of a feeding cover (left,) and base (right) and
(B) the external view of the same cover.

FIG. 5 shows an exemplary LBF prototype fully assembled with a Mason jar as a feeding
medium reservoir and filled with a feeding solution.

FIG. 6 shows an exemplary LBF from (A) an angled top down and (B) side view.

FIG. 7 shows an exemplary LBF from (A) the top down and (B) side views. The exemplary
numbered components are discussed further in the detailed description.

FIG. 8 shows renderings of three exemplary LBFs. (A) Small LBF for apartments or
balconies; (B) medium size LBF for homeowners and gardeners; (C) large LBF for agricultural or
commercial use (farms, orchards, parks, zoos, etc). Note that the base unit is the same for all three

LBFs shown and only the feeding medium vessel changes size.
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DETAILED DESCRIPTION

Described herein is a honeybee feeding station having a labyrinthine portal (also called a
labyrinthine bee feeder or LBF). The LBF is useful for dispensing water, bee feeding supplements,
or treatments to wild or domesticated bees. The circuitous or labyrinthine entryway hinders or
inhibits wasps, hornets, or yellow jackets from entering the innermost regions of the feeder where
food or medicinal supplements are administered. Wasps, hornets, or yellow jackets are apparently
deterred by “corners” or “bends” in the passageway and are inhibited from traversing into the
interior atrium of the feeder. On the other hand, honeybees readily pass around multiple bends to
enter and exit the feeding station atrium.

In one embodiment, the LBF apparatus comprises a base structure or unit (100) comprising
a receptacie defining an interior atrium (181) and comprising a bottom, a sidewall having a lower
end in engagement with the bottom, and a top open 1o the environment {the exteriory. FIG. 2. The
hase structure also comprises an entry gate (102). The entry gate forces bees entering the portal
(107) to traverse the ang or more iabyrinthine passages (186) that leading from the portal, to the
vestibule (188), o the wterior atmum (1913 The one or more labynothine passages (186)
comprises a bottom, sidewalis having lowsr ends in engagement with the boitom, and an open top.
Upon entering the entry aperture or portal {187}, there i a vesnbule (108} and one or more
isbyrinthine passages {136} (o the atrium comprising oue of more “bends” or “corners” (18641}
The bends (106A) in the labyrinthine passages can comprise angles from about 10° to about 90°;
atrout 309 1o abont 907 abowt 45° 1o about 90, about 607 1o about 907 about 80° {o about 90°; or
about 90°. In one aspect, the one or more bends (386A) are about 207, There can be 1-20 bends
{(186A) 1n the one ot more labyrinthine passages (186}, To cve aspect, thereare 1, 2,3, 4, 5,6, 7,
%, 9, 10, or even more bends {(186A} tn the labyrinthine passage (186}, 1n one aspect, there are
four 90° bends (1864 ) 1 the labyrnthine passage (106) from the vestibule (188} to the atnum
(101} In ancther aspect, a bend {1864A) must be made upon entering the portal (107} to traverse
the vestibule {108}, and thus there are five 90° bends {1064 required to traverse from the portal
aperture o the atriwm

The base structure can comprise g feeding medium dispensary (103) within the atrium that
contains a bee feeding medium (104). FIG. 2. In some embodiments, the bee feeding medium is

a syrup or solution. The feeding station also comprises a cover member {185) positioned over the
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open top, that closes the receptacle. FIG 2. The cover member (188} can comprise one o more
iocking mechanisms {118) to secure the cover to the base unit. The feeding medium dispensary
(103) within the atrium can be in fluid communication with a feeding medium vessel (114) through
the cover member (105).

The LBF base unit or structure (100) can also comprises one or more one-way exit ports
(109) leading from the atrium (101) to the exterior. The one-way exit port (109) permits bees to
leave the feeder atrium without having to traverse the one or more {abyrinthine passages. The ooe-
way exit pori permits bees to exii the feeder but inhibits bees, wasps, yellow jackets, hornets, flying
ants, beetles, or other wsects from entening the feeder. The one-way port (189} may have a cone
shaped aperiure, bristles, or brushes, fiappers, gates, or other means for permitfing one-way
passage out of the feeder. In one aspect, the exit port 15 open, transparent, or translucent, and
permits bees 1o the atrivm o view the exterior and thus serves to demarcate the one~way exit.

The cover member {183} covers the base unit including the nterior atrium {1813, the
vestibule (109}, and the one or more labyrinthine passages comprising bends (186, 1064 FIG
2. The exterior top of the cover member (105) also can comprise a receptacle {118} for interfacing
with a feeding medium vessel (114} FIG. 3. In one aspect, the receptacte 15 an orifice leading
from the exterior of the cover member into the feading station base when the cover member and
base are interfaced. The receptacle (138) can be treaded (111} or have a push-lock configuration.
The receptacie can be opent or comprise a floor. I the receptacie comprises a floor, the floor may
further compnse a gasket or seal (112} and one or more orifices for fluid communication of the
feeding medinm within the feeding medium vessel and the feeding medium dispensary { £33 in
the base of the feeding unit. The gasket or seal can comprise any suitable matenal such as rubber,
soft plastic, polyietrafluorcethylene (PTFE, g, Tetlon™), polyethyione terephthalaie (PET, e.g.,
Mylar™y, cork, paper, coated paper, or the like. I one aspect, the cover member comprises one or
rnore securing mechanisms (118) such as snap locks, dovetails, hinges, or the like that secure the
cover member (105) and feeding station base (100) together.

Both the feeding station base and cover member may be constructed from any suitable
material including plastic, acrylic, wood, metal, composite, concrete, stone, glass, mycelium based
constructed panels, or other material. The feeding station base and cover member may be, clear,

transparent, translucent, colored or opaque.
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In one aspect, the feeding medium vessel (114) comprises an enclosed container having an
exterior and interior (115) and a male mouth that is capable of interfacing with the receptacle (110)
in the cover member (105) through threads located on the mouth (117) or a push lock. FIGs. 2, 3.
The feeding medium vessel can comprise any shape or size. In one aspect, the feeding medium
vessel can comprise a glass receptacle such as Mason jar. In another aspect, the feeding medium
vessel comprises an enclosed plastic globe or spheroid that may be spherical or flattened. The
feeding medium vessel can be made of any suitable material including glass, plastic, acrylic, metal,
or the like. In one aspect, the feeding medium vessel is glass or plastic. The feeding medium
vessel can be clear, transparent, translucent, colored, or opaque.

Another embodiment described herein is any of the LBFs as shown in FIGs. 6-8. In this
embodiment, the LBF comprises a base unit (200) and a cover member (201) comprising a
hemispherical donut shape with a central receptacle for receiving the male mouth of a feeding
medium vessel, such as a Mason jar (FIG. 6 A). When viewed from the side, the base unit and
cover together resemble a squat mushroom having a head (the base unit 200, and cover member,
201) and a stipe, or stand (202) and an entry portal (203). The entry portal can comprise a lip or
landing pad for bees to land on and transition into the vestibule. The top-down schematic shown
in FIG. 7A shows the cover member (201) and a removable observation port (204) that can also
serve as a one-way exit port (not shown). The inner most ring of the central receptacle contains
an inner wall (206) rising from the floor of the base unit to the threaded feeding medium vessel
mount (205). A gasket can be present on the floor of the feeding medium vessel mount (205). The
dashed line (207) inscribes the one or more labyrinthine passages having at least one 90° bend
leading from the entry portal (209) to the interior atrium. The layout of the labyrinthine passages
is similar to the previous embodiment described above. The one or more labyrninthine passages
{267} comprises 2 bottom, sidewalls having lower ends in engagement with the boitom. The
fabyrinthine passages can be enclosed on the top or covered by a cover member of the base unt.

The entry portal {283) can comprises one or more sensors (209} such as motion detectors,
viden cameras, light beams, pollen sensors {208) or the ke for monitoring and quantitating the
number of bees entering and exiting the LBF.

The surtace of the base unit can comprise a solar cell array (216-211) that can be used to

power onboard electronics and batteries.
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The side view tn Fi{3. 7B shows the threaded feeding medium vessel mount (205), the entry
portal (203) and the base unit stand or stipe (202).

In some embodiments, the LBF can be fitted with batteries or rechargeable batteries, solar
panels, wireless internet receiver/transmitters, internal and external video cameras, internal and
external light sources (LEDs), a counter mechanism on the entry portal, sonic emitting devices for
attracting bees or deterring pests, or fragrance emitting devices for attracting bees or deterring
pests. Multiple LBFs can be networked together to create communities of stations which can be
used to monitor bee activity and pollination services. Users can link computers or smart phones
to the feeding stations through wireless networks and watch bees entering and exiting the stations
or monitor bee activity on units with counting or video capabilities. Further, social media networks
linking multiple feeding stations can be used by citizen scientists, researchers, city planners,
industries, agriculturalists, or farmers for tracking been populations or streaming live feeds of
particular units.

The LBF can comprise LED lights emitting 320-400 nm wavelengths to attract bees. This
blue light can also be used illuminate the atrium and the bee feeding medium vessel. This will be
aesthetically attractive because the ~400 nm light will be a deep cobalt blue color and visible to
both bees and humans.

In another aspect, the LBF and bee feeding medium can be become part of a subscription
service where the bee feeding medium is periodically resupplied to the end user on a weekly or
monthly basis.

The LBFs described herein can be used to monitor bee populations in a particular
ecosystem, such as a farm or crop plot. Each time a bee visits the feeding station, the visit can be
monitored, recorded, and potentially monetized into “credits” that are fungible as currencies or
cryptocurrencies. Each bee visit is a metric showing ecological and economic benefit to the
surrounding ecosystem. The LBF credits can be a form of transferable currency and utilize all the
benefits of the current stock and trade, carbon credit markets, cryptocurrencies, or other financial
instruments.

A bee can potentially visit and pollinate an estimated 1000 flowers a day. For instance,
every flower-derived product (such as fruits, nuts, and other crops) was typically pollinated by a
bee. Due to stressors such as colony collapse disorder, the average flight time for bees (which

correlates to the time available for pollination) has diminished from the typical 9 days to 4 days or
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less. This results in a bee’s pollination services dropping from ca. 9000 to 4000 flowers. Given
this metric, then the quantity of produce produced by pollination (almond nuts, for example), has
been reduced by 5000 units, all other factors being equal.

Research by the inventor has shown that bee life span is nearly doubled from consuming
the mycelium based extracts of several polypore mushrooms, and reduces colony-collapsing
viruses by thousands of times with a single treatment, placing these antiviral extracts within the
bee feeding station can have a dramatically positive impact on extending the bee pollination
services of bees, returning their flight times to near normal baselines. Unpublished experiments
and Stamets et al., “Extracts of Polypore Mushroom Mycelia Reduce Viruses in Honey Bees”
Nature Scientific Reports 8:13936:1-6 (2018).

The LBFs described herein offer an unusual but demonstrably effective vehicle for
monetizing pollination services. Using trip-metering technologies, such as cameras or motion
detectors, each bee visiting the LBF and consuming the antiviral and immune enhancing
consumables comprising mycelium based antiviral extracts can be accounted. The bees having
consumed the feeding medium with mycelium based antiviral extracts will live nearly twice as
long and therefore pollinate approximately twice more flowers, directly doubling crop yield.

As an example, if 5000 additional almond nuts are produced because of the feeding stations
described herein, each nut has a measurable value. According to industry sources (e.g.,
almonds.com), the price range for almonds to growers is $0.90-$2.10/lb. The yields expected are
14002600 Ibs per acre. See Agricultural & Resource Economics, University of California, Davis,
(coststudies.ucdavis.edu). The average almond weighs 1.2 grams. Therefore a pound of almonds
(454 grams) > 378 almonds. Hence, assuming the value of almonds to almond grower to have a
low average of $ 1.00/lb, each almond is worth at least $0.26 cents each.

At $0.26 each, each immune enhanced bee, succeeds in pollinating 5000 more almond
flowers a day, compared to current averages, yielding one almond per pollination visit, increases
the value of the yield by $13. As shown herein, more than 7 bees visit the feeding station in less
than one minute, it is reasonable assumption, indeed an underestimation, that more than 1000 bees
will visit the feeding station per day, especially in an agricultural setting such as commercial
almond orchards. By extending the bees lifespans by 5 days, an additional 5000 bee visits to

flowers is realized.
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The LBFs described herein have the ability to monetize a cryptocurrency tied to a realizable
and tangible benefit to farmers, wholesalers, manufacturers, or consumers. Even if the markets
discount the value of almonds from $0.26 per almond to $0.10, each feeding station could have
the metric of 5000 more flowers pollinated x 1000 bees in 9-10 days (compared to 4-5 days) x
$0.10/almonds yields an extra $500,000 in value from the life extension and resulting pollination
benefits of the LBF using the aforementioned metrics. Of course, this is an optimized estimation.
Regardless of the mathematical assumptions, the benefits to farmers and agriculture are highly
significant. Nevertheless, applying value-reducing co-efficient variables, the net result is highly
significant economically and ecologically. Another embodiment described herein is a new
cryptocurrency (i.e., the ‘Fungo’ cryptocurrency). The new Fungo cryptocurrency has tremendous
value, despite heavy discounting of the aforementioned assumptions. Moreover, farmers, having
stronger bees from both hives and wild bees, can substantially reduce the costs of having to import
beehives, costing an average of nearly $125-$200 per hive, with two hives per acre currently being
used. Moreover, stronger bees can fend off parasites like mites, lessening the need to use chemical
or other pesticide treatments. Additional benefits are in, for instance, the antiviral extracts
reducing tobacco viruses vectored by bees to other crops. This substantial consideration can be
elaborated by agro-economists as this subject is more thoroughly explored.

Another embodiment described herein is a method for monetizing bee visits to a LBF by
monitoring and recording bee visits and crediting a fungo cryptocurrency based on such bee visits
to the LBF. The LBF can measure not only the number of visits, but also the quantity and/or
type(s) of pollen the bees are spreading. Another embodiment described herein is a cryptocurrency
based on bee visits to a labyrinthine bee feeder (LBF) or the quantity or type of pollen detected
upon a visit to an LBF.

The LBFs may be hung from trees, mounted on posts, placed on windowsills, balconies,
decks, patios, or positioned in any area that is likely to be frequented by bees such as gardens, crop
fields, orchards, or similar sites.

Another embodiment described herein is a bee feeding apparatus comprising: a base unit
comprising a recepiacle defining an intenior and comprising a botton, a sidewall baving a lower
end in engagement with the bottom, and an open top; one or more labynnthine passages from the
recepiacle interior 10 an exterior aperture;, and a cover member positioned over the open top, that

covers the receptacle and labyrinthine passages. In one aspect, the apparatus further comprises
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one or more feeding medium dispensaries affixed within the recepiacle interior. In another aspect,
he apparatus further comprises one or more feeding medium vessels that interfaces with the cover
member and permits fluid communication between feeding medium contained within the feeding
medium vessel and the feeding medium dispensary within the base unit. In another aspect, the one
or more labyrinthine passages comprises a bottom, sidewalls having lower ends in engagement
with the bottom. In another aspect, the Iabyrinthine passage comprises at least 1 bend region. In
another aspect, the labyrinthine passage comprises at least one about 107 to about 90° bend, at
izast one about 30 1o about 20° bend, at least one about 45° 1o about 907 hend, at least one about
6(° to about 90° bend, at teast one about 80 10 about 907 bend, or at least one about 90° bend. In
another aspect, the labyrinthine passage comprises at least one about 30° bend. In another aspect,
the labyrinthine passage comprises 1, 2, 3, 4, 5, or 6 about 90° bends. In another aspect, the
fabyrinthine pasaage comprises 5 about 90° benda. In another aspect, the cover member comprises
one or more securing mechanisms for affixing the cover member onto the base unit. In another
aspect, the cover merober comprises a receptacle and orifice feading from the exterior of the cover
member inie the feeding station base. In another aspect, the cover member receptacle comprises
a means for securing a feeding medium vessel in fluid communication with the interior of the
feeding vessel to the feeding medium dispensary within the base unit. In another aspect, the b:asse
unit further comprises one of more one-way exit apertures. In another aspect, the base unit or
cover member further comprises one or more of batteries, rechargeable batteries, solar panels,
wireless internet receiver and transmitters, internal and/or external video cameras, internal and/or
external light sources, counter mechanisms, sonic emitting devices, fragrance emitting devices, or
a combination thereof. In another aspect, the feeding medium vessel contains 2 bee feeding
mediurs. In another aspect, the bee feeding medinm comprises water, honey, sugar, high fructose
corn syrup, bee candy, nectar, pollen, pollen patties, grease patties, bee bread, propolis, bees wax,
protein supplements, or combinations thereof. In another aspect, the hee feeding mediurmn
comprises one or more mushroom mycelium extracts. In another aspect, the bee feeding medium
benefits the bees by treating infections of or reducing the susceptibility to viruses, fungal
pathogens, bacterial pathogens, beetles, or mites; reduces viral transmission to plants, increases
the ability to spread pollen; increases flight time; increases immunity; increases brood rearing;
increases ability to reproduce; increases ability to detoxify harmful anthropogenic substances, or

a combination thereof. In another aspect, the bee feeding medium comprises: one or more
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mushroom mycelium extracts; one or more of water, honey, sugar, high fructose corn syrup, bee
candy, nectar, pollen, pollen patties, grease patties, bee bread, propolis, bees wax, protein
supplements, or combinations thereof, and an effective amount of one or more preservatives. In
another aspect, the one or more mushroom mycelium extracts comprises about 1% or less by
volume of one or more aqueous ethanolic extracts of the mycelium of Ganoderma lucidum
Ganoderma resinaceum, Fomes fomentarius, Trametes versicolor, Fomitopsis officinalis,
Ganoderma applanatum, Inonotus obliquus, or combinations thereof. In another aspect, the one
or more mushroom mycelium extracts comprises about 0.05%, about 0.1%, about 0.5%, about 1%,
about 2%, about 5%, or about 10% by volume of one or more extracts of the mycelium of one or
more of: Abortiporus biennis, Albatrellus (genus), Albatrellus caeruleoporus, Albatrellus
confluens, Albatrellus cristatus, Albatrellus ovinus, Albatrellus pes-caprae, Bjerkandera adusta,
Bondarzewia berkeleyi, Cerrena unicolor, Coltricia cinnamomea, Coltricia montagnei,
Coriolopsis gallica, Cryptoporus volvatus, Daedalea quercina, Daedaleopsis confragosa,
Fistulina radicata, Fomes fomentarius, Fomitopsis cajanderi, Fomitopsis officinalis, Fomitopsis
pinicola, Fomitopsis rosea, Fomitopsis spraguei, Ganoderma applanatum, Ganoderma lingzhi,
Ganoderma lucidum, Ganoderma sichuanense, Ganoderma tsugae, Gloeophyllum odoratum,
Gloeophyllum sepiarium, Gloeoporus dichrous, Grifola frondosa, Hapalopilus nidulans,
Heterobasidion annosum, Inonotus dryadeus, Inonotus obliquus, Inonotus quercustris, Inonotus
radiatus, Irpex lacteus, Ischnoderma resinosum, Laetiporus cincinnatus, Laetiporus sulphureus,
Lenzites betulina, Meripilus sumstinei, Neofavolus alveolaris, Nigroporus vinosus, Perenniporia
fraxinophila, Perenniporia ohiensis, Perenniporia robiniophila, Phaeolus schweinitzii, Phellinus
everhartii, Phellinus gilvus, Phellinus robiniae, Phellinus tremulae, Phlebia incarnata, Piptoporus
betulinus, Polyporus arcularius, Polyporus badius, Polyporus brumalis, Polyorus elegans,
Polyporus radicatus, Polyporus squamosus, Polyporus umbellatus, Polyporus varius, Porio cocos,
Porodaedalea pini, Poronidulus conchifer, Pseudofistulina radicata, Pycnoporellus alboluteus,
Pycnoporellus fulgens, Pycnoporus cinnabarinus, Schizophyllum commune, Sparassis crispa,
Sparassis  radicata, Spongipellis pachyodon, Spongipellis unicolor, Sparassis spathulata,
Trametes elegans, Trametes hirsuta, Trametes pubescens, Trametes versicolor, Trametes villosa,
Trichaptum abietinum, Trichaptum biforme, Trichaptum sector, Tyromyces chioneus, Tyromyces

Sumidiceps, Wolfiporia extensa, or combinations thereof.
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Another embodiment is a bee feeding apparatus comprising: a base unit comprising a
receptacle defining an inderior and comprising a bottom, a sidewsll having a lower end in
sogagement with the bottoms, and an open top, one or more labyrinthine passages from the
receptacle interior 10 an exterior gperfure comprising a bottom, sidewalls having lower ends 1n
engagement with the bottom and comprising at feast cue about 90° bend, one or more feeding
medium dispensaries affixed within the receptacle interior; a cover member positioned over the
open top, that covers the receptacle and labyninthine passages; and one or more feeding medium
vessels that interfaces with the cover member and permits fluid communication between feeding
medium contained within the feeding medium vessel and the feeding medium dispensary within
the base unit.

Another embodiment described herein is a bee feeding medium. The bee feeding medium
can be multiple forms depending on whether bees are provided the medium directly in the feeding
medium dispensary or the feeding medium is supplied in a feeding medium vessel. For direct
feeding, the feeding medium can be solid or liquid. For feeding using a feeding medium vessel,
the feeding medium is typically a liquid, fluid, emulsion, or flowable gel. In some aspects, the
feeding medium comprises an aqueous liquid.

The bee feeding medium can comprise water, honey, sugar, high fructose corn syrup, bee
candy, nectar, pollen, pollen patties, grease patties, bee bread, propolis, bees wax, protein
supplements, or combinations thereof. In some aspects, the feeding medium comprises one or
more solvents. Such solvents comprise water, ethanol, a water ethanol mixture, 3-methoxy-3-
methyl-1-butanol, polyethylene glycols (molecular weights: 100-600), glycerol, propylene glycol,
polyvinylpyrrolidone, propylene carbonate, or combinations thereof.

In another embodiment, the bee feeding medium comprises one or more preservatives
comprising ethanol, isopropanol, methanol, butyl alcohol, other C2—Cs alcohols, benzalkonium
chloride, benzalkonium chloride solution, benzethonium chloride, benzoic acid, benzyl alcohol,
butylparaben, cetylpyridinium chloride, chlorobutanol, chlorocresol, cresol, dehydroacetic acid,
ethylparaben, methylparaben, methylparaben sodium, phenol, phenylethyl alcohol,
phenylmercuric acetate, phenylmercuric nitrate, potassium benzoate, potassium sorbate,
propylparaben, propylparaben sodium, sodium benzoate, sodium dehydroacetate, sodium

propionate, sorbic acid, thimerosal, thymol, or combinations thereof.
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In another embodiment, the bee feeding medium comprises one or more miticides
comprising Neem extracts, oxalic acid, formic acid, lactic acid, thymol, spores of
entomopathogenic fungi pathogenic to mites, hyphae of entomopathogenic fungi pathogenic to
mites, preconidial mycelium of entomopathogenic fungi pathogenic to mites, extracts of
preconidial mycelium of entomopathogenic fungi pathogenic to mites, or combinations thereof.

In another embodiment, the bee feeding medium comprises one or more viscosity
modifiers. Suitable and non-limiting viscosity modifiers that may be present in the matrices
described herein comprise methylcellulose, ethylcellulose, hydroxypropylmethyl cellulose,
hydroxypropyl cellulose, hydroxyethyl cellulose, hydroxymethyl cellulose,
polymethylmethacrylate, polyhydroxyethylmethacrylate, polyvinylpyrrolidone, copovidone,
polyvinyl alcohol, a copolymer of polyvinylpyrrolidone and polyvinyl acetate, or combinations
thereof.

In another embodiment, the bee feeding medium may optionally comprise one or more
antioxidants. Suitable antioxidants comprise tocopherols (e.g., alpha-tocopherol, beta-tocopherol,
gamma-tocopherol, or delta-tocopherol), butylated hydroxytoluene (BHT), butylated
hydroxyanisole (BHA), citric acid, ascorbic acid, phenolic diterpenes (e.g., carnosic acid, carnosol,
rosmanol, epirosmanol, isorosmanol, or methyl carnosate), rosmarinic acid, eugenol, eugenyl
acetate, clove bud extract, methanolic extract, tea catechins (e.g., epigallocatechin gallate,
epicatechin gallate, epigallocatechin, or epicatechin), or combinations thereof.

In another embodiment, the bee feeding medium may comprise one or more lipid or
lipophilic vehicles, such as olive oil, soybean oil, sunflower oil, canola oil, palmitoleic acid, oleic
acid, myristoleic acid, linoleic acid, arachidonic acid, vegetable oil, corn oil, sun flower oil,
coconut oil, cocoa oil, peanut oil, almond oil, cottonseed oil, persic oil, sesame oil, squalane oil,
castor oil, fish oil, paraffin oil, or mineral oil.

In another embodiment, the bee feeding medium may comprise one or more non-ionic
surfactant, an anionic surfactant, a zwitterionic surfactant, a cationic surfactant, or a combination
thereof.

In another embodiment, the bee feeding medium may comprise higher aliphatic alcohols;
higher aliphatic acids; long chain fatty acids; saturated or unsaturated fatty acids; hydrogenated
fatty acids; fatty acid glycerides;, polyoxyethylated oleic glycerides; monoglycerides and
diglycerides; mono-, bi- or tri-substituted glycerides; glycerol; glyceryl palmitostearate; glyceryl
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behenate; diethyleneglycol palmitostearate; polyethyleneglycol stearate; polyoxyethyleneglycol
palmitostearate; glyceryl mono palmitostearate; cetyl palmitate; polyethyleneglycol
palmitostearate; dimethylpolysiloxane; mono- or di-glyceryl behenate; fatty alcohols associated
with polyethoxylate fatty alcohols; cetyl alcohol; octyl dodecanol; myristyl alcohol; isopropyl
myristate, isopropyl palmitate, stearic acid, stearyl alcohol, and others known in the art.

In another embodiment, the bee feeding medium comprises about 0.05%, about 0.1%,
about 0.5%, about 1%, about 2%, about 5%, or about 10% by volume of one or more aqueous
ethanolic extracts of the mycelium of Ganoderma lucidum Ganoderma resinaceum, Fomes
Sfomentarius, Trametes versicolor, Fomitopsis officinalis, Ganoderma applanatum, or
combinations thereof. In one aspect, the bee feeding medium comprises about 1% by volume of
one or more aqueous ethanolic extracts of the mycelium of Ganoderma lucidum Ganoderma
resinaceum, Fomes fomentarius, Trametes versicolor, Fomitopsis officinalis, Ganoderma
applanatum, Inonotus obliquus, or combinations thereof.

Many forms of extracts can be used in the bee feeding stations. Sugar water, honey, or
ingestibles can be enhanced with health enhancing extracts of plants, pollen patties, mushrooms,
lichens, or any other substance having phagostimulating or attractive properties to bees.
Particularly, mushroom fruit body and mycelial extracts having immune enhancing or antiviral
properties including but are not limited to Ascomycetes (ex. Graphostroma platystoma,
Auricularia auricula) and Basidiomycota including but not limited to Agaricales (ex.
Chondrostereum purpureum, Psilocybe cyanescens) and the Agaricomycetes, such as the
Polyporales. In another embodiment, the bee feeding medium comprises about 0.05%, about
0.1%, about 0.5%, about 1%, about 2%, about 5%, or about 10% by volume of one or more extracts
of the mycelium of one or more of: Abortiporus biennis, Albatrellus (genus), Albatrellus
caeruleoporus, Albatrellus confluens, Albatrellus cristatus, Albatrellus ovinus, Albatrellus pes-
caprae, Bjerkandera adusta, Bondarzewia berkeleyi, Cerrena unicolor, Coltricia cinnamomea,
Coltricia montagnei, Coriolopsis gallica, Cryptoporus volvatus, Daedalea quercina,
Daedaleopsis confragosa, Fistulina radicata, Fomes fomentarius, Fomitopsis cajanderi,
Fomitopsis officinalis, Fomitopsis pinicola, Fomitopsis rosea, Fomitopsis spraguei, Ganoderma
applanatum, Ganoderma lingzhi, Ganoderma lucidum, Ganoderma sichuanense, Ganoderma
tsugae, Gloeophyllum odoratum, Gloeophyllum sepiarium, Gloeoporus dichrous, Grifola

frondosa, Hapalopilus nidulans, Heterobasidion annosum, Inonotus dryadeus, Inonotus obliquus,
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Inonotus quercustris, Inonotus radiatus, Irpex lacteus, Ischnoderma resinosum, Laetiporus
cincinnatus, Laetiporus sulphureus, Lenzites betulina, Meripilus sumstinei, Neofavolus alveolaris,
Nigroporus vinosus, Perenniporia fraxinophila, Perenniporia ohiensis, Perenniporia
robiniophila, Phaeolus schweinitzii, Phellinus everhartii, Phellinus gilvus, Phellinus robiniae,
Phellinus tremulae, Phlebia incarnata, Piptoporus betulinus, Polyporus arcularius, Polyporus
badius, Polyporus brumalis, Polyorus elegans, Polyporus radicatus, Polyporus squamosus,
Polyporus umbellatus, Polyporus varius, Porio cocos, Porodaedalea pini, Poronidulus conchifer,
Pseudofistulina radicata, Pycnoporellus alboluteus, Pycnoporellus fulgens, Pycnoporus
cinnabarinus, Schizophyllum commune, Sparassis crispa, Sparassis radicata, Spongipellis
pachyodon, Spongipellis unicolor, Sparassis spathulata, Trametes elegans, Trametes hirsuta,
Trametes pubescens, Trametes versicolor, Trametes villosa, Trichaptum abietinum, Trichaptum
biforme, Trichaptum sector, Tyromyces chioneus, Tyromyces fumidiceps, Wolfiporia extensa, or
combinations thereof.

In another embodiment, the bee feeding medium further comprises about 0.05%, about
0.1%, about 0.5%, about 1%, about 2%, about 5%, or about 10% by volume of one or more
mycelium extracts from Antrodia cinnomonea, Ganoderma atrum, Ganoderma brownii,
Ganoderma curtisii, Ganoderma lingzhi, Ganoderma oregonense, Ganoderma tsugae, Fomitopsis
officinalis (Laricifomes officinalis), Fomitiporia robusta, Heterobasidion annosum, Inonotus
obliquus, Inonotus hispidus, Inonotus andersonii, Inonotus dryadeus, Laetiporus cincinnatus,
Laetiporus sulphureus, Laetiporus conifericola, Lenzites betulina, Phellinus igniarius, Phellinus
linteus, Phellinus pini, Piptoporus betulinus, Polyporus elegans, Stereum complicatum, Stereum
hirsutum, Stereum ostrea, Trametes elegans, Trametes gibbosa, Trametes hirsuta, Trametes
villosa, Trametes cingulata, Trametes ochracea, Trametes pubescens, Trametes ectypa, Trametes
aesculi, Wolfiporia cocos, Agaricus augustus, Agaricus blazei, Agaricus bonardii, Agaricus
brasiliensis, Agaricus campestris, Agaricus lilaceps, Agaricus subrufescens, Agaricus sylvicola,
Agrocybe pediades, Agrocybe aegerita, Agrocybe arvalis, Agrocybe praecox, Clitocybe odora,
Conocybe cyanopus, Conocybe lacteus, Conocybe rickenii, Conocybe smithii, Conocybe tenera,
Coprinopsis nivea, Coprinopsis lagopus, Coprinus comatus, Coprinus micaceus, Gymnopus
hydrophilus, Gymnopus peronatus, Hypholoma aurantiaca (Leratiomyces ceres), Hypholoma
capnoides, Hypholoma sublateritium, Hypsizygus marmoreus, Hypsizygus tessulatus, Hypsizygus

ulmarius, Lentinus ponderosus, Lepiota procera (Macrolepiota procera), Lepiota rachodes
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(Chlorophyllum rachodes), Lepista nuda, Mycena alcalina, Mycena pura, Mycena aurantiadisca,
Panellus serotinus, Panaeolus foenisecii, Panaeolus subbalteatus, Pleurotus columbinus,
Pleurotus ostreatus, Pleurotus cystidiosus, Pleurotus pulmonarius, Pleurotus sapidus, Pleurotus
tuberregium, Panel/us stipticus, Panel/us serotinus, Pluteus cervinus, Psathyrella aquatica,
Psathyrella condolleana, Psathyrella hydrophila, Psilocybe allenii, Psilocybe azurescens,
Psilocybe caerulescens, Psilocybe coprophila, Psilocybe cubensis, Psilocybe cyanescens,
Psilocybe ovoideocystidiata, Psilocybe stuntzii, Psilocybe subaeruginosa, Stropharia aeruginosa,
Stropharia  cyanea, Stropharia rugoso-annulata, Stropharia semiglobata, Stropharia
semigloboides, Stropharia squamosa, Stropharia thrausta, Stropharia umbonotescens,
Termitomyces robusta, Volvaria bombycina, Volvariella volvacea, or combinations thereof.

It will be apparent to one of ordinary skill in the relevant art that suitable modifications and
adaptations to the compositions, formulations, methods, processes, and applications described
herein can be made without departing from the scope of any embodiments or aspects thereof. The
compositions and methods provided are exemplary and are not intended to limit the scope of any
of the specified embodiments. All of the various embodiments, aspects, and options disclosed
herein can be combined in any and all variations or iterations. The scope of the compositions,
formulations, methods, and processes described herein include all actual or potential combinations
of embodiments, aspects, options, examples, and preferences herein described. The exemplary
compositions and formulations described herein may omit any component, substitute any
component disclosed herein, or include any component disclosed elsewhere herein. The ratios of
the mass of any component of any of the compositions or formulations disclosed herein to the mass
of any other component in the formulation or to the total mass of the other components in the
formulation are hereby disclosed as if they were expressly disclosed. Should the meaning of any
terms in any of the patents or publications incorporated by reference conflict with the meaning of
the terms used in this disclosure, the meanings of the terms or phrases in this disclosure are
controlling. Furthermore, the foregoing discussion discloses and describes merely exemplary
embodiments. All patents and publications cited herein are incorporated by reference herein for

the specific teachings thereof.
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EXAMPLES
Example 1

An LBF as described herein serves to help save wild and domestic bees and will allow
ordinary people—“citizen scientists”’—to help save the bees by feeding wild bees in their yards
and gardens. Bee colonies typically have one entrance that the bees guard to prevent invaders such
as yellow jackets or wasps. Wasps and yellow jackets are physically stronger than bees, one on
one, but bees have advantages in numbers. Bees are capable of traversing circuitous or
labyrinthine passages within their colonies. In contrast, yellow jackets, wasps, and hornets are
reluctant to traverse such circuitous passages.

An experiment was conducted by hanging an LBF containing a feeding solution from a
tree in a garden in Cortes Island, British Columbia, Canada during an August afternoon. The
feeding station had an entry portal and two labyrinthine passages, each with five 90° bends
required to reach the inner atrium containing the feeding solution. See FIG. 1. The feeding
medium contained mushroom mycelium-based extracts, flavored with peppermint, placed upon
honey. After two days, bees were observed entering and exiting the feeding station. Upon
removing the cover, at least 5 bees had traversed around five 90° bends of the labyrinthine passages

to reach the innermost atrium and the feeding solution.

Example 2

When the LBF was actively observed in a garden in Cortes Island, British Columbia,
Canada on an August afternoon, 7 bees entered and exited the feeding station in 48 seconds. This
indicates that thousands of bees were potentially capable of visiting the bee station during one day.
Upon opening up the feeding station, 5 bees were observed in the innermost atrium. Although
several yellow jackets entered the station, they remained in the entrance vestibule and did not
traverse the four additional 90° bends of the labyrinthine passages to the center. This demonstrates
the selective advantage of this feeding apparatus in excluding unwanted insects such as yellow

jackets, wasps, or hornets.
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Example 3
An exemplary prototypical LBF is shown in FIGs. 4 and 5.

Example 4
Exemplary LBFs are shown in FIGs. 6-8.
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6.

The claims are:

A bee feeding apparatus comprising:

a base unit comprising a receptacle defining an interior and comprising a bottom, a sidewall
having a lower end in engagement with the bottom, and an open top;

one of roore fabyrinthine passages from the receptacle intenior i an extenor aperture; and

a cover member posttioned over the open top, that covers the receptacle and labyrinthine

DAsSAges.

The apparatus of any one of the preceeding claims, further comprising one or more feeding

medium dispensaries affixed within the receptacie interior.

The apparatus of any one of the preceeding claims, further comprising one or more feeding
medium vessels that interfaces with the cover member and permits fluid communication
between feeding medium contained within the feeding medium vessel and the feeding

medium dispensary within the base unit.

The apparatus of any one of the preceeding claims, wherein the one or more labyrinthine
passages comprises a bottom, sidewalls having lower ends in engagement with the bottom

ot the base unit.,

The apparatus of any one of the preceeding clairus, wherein the labyrinthine passage

comprises at {gast | bend region.

The apparatus of any one of the preceeding claims, wherein the labyrinthine passage
cornprises at least one about 107 to about %07 bend, at feast one about 30 to ahout 90°
bend, at least oune about 457 to about 90° bend, at fgast one about 60° to about 90° bend, at

{east one gbout 80° 1o about 907 bend, or af least one about 80° bend.
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The apparatus of any one of the preceeding claims, wherein the labyrinthine passage

comprises at Ipast one about 90° bend,

The apparatus of anv one of the preceeding clairus, wherein the labyrinthine passage

comprises 1,2, 3, 4, 5, or 6 about 90° bendas,

The apparatus of any one of the preceeding claimes, wherein the labyrinthioe passage

comprises 5 about 90° bends.

The apparatus of any one of the preceeding claims, wherein the cover member comprises

one or more securing mechanisms for affixing the cover member onto the base unit.

The apparatus of any one of the preceeding olaims, wherein the cover member comprises
a receptacle and oritice leading from the exterior of the cover member nio the feeding

station base.

The apparatus of any ong of the preceeding clains, wherein the cover member receptacle
comprises a means for securing a feeding medium vessel in fluid communication with the

interior of the feeding vessel to the feeding medium dispensary within the base unit.

The apparatus of any one of the preceeding claims, wherein the base unit further comprises

ORE OF NIOTS GNe-way exit apertures.

The apparatis of any one of the preceeding claims, whersin the base unit or cover member
further comprises one or more of batteries, rechargeable batteries, solar panels, wireless
internet receiver and transmitters, internal and/or external video cameras, internal and/or
external light sources, electric eye counter mechanisms, pollen sensors, sonic emitting

devices, fragrance emitting devices, or a combination thereof.

The apparatus of any one of the precesding claims, wherein the feeding medium vessel

containg a bee feeding mediun.
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The apparatus of any one of the preceeding clairas, wherein the bee feeding medium
comprises water, honey, sugar, high fructose corn syrup, bee candy, nectar, pollen, pollen
patties, grease patties, bee bread, propolis, bees wax, protein supplements, or combinations

thereof.

The apparatus of any one of the preceeding claims, wherein the bee feeding medium

comprises one or more mushroom mycelium extracts.

The apparatus of any oune of the precesding claims, wherein the bee feeding medium
benefits the bees by treating infections of or reducing the susceptibility to viruses, fungal
pathogens, bacterial pathogens, beetles, or mites; reduces viral transmission to plants,
increases the ability to spread pollen; increases flight time; increases immunity; increases
brood rearing; increases ability to reproduce; increases ability to detoxify harmful

anthropogenic substances, or a combination thereof.

The apparatus of any one of the preceeding claimis, wherein the bee feeding medium

comprises:

one or more mushroom mycelium extracts;

one or more of water, honey, sugar, high fructose corn syrup, bee candy, nectar, pollen,
pollen patties, grease patties, bee bread, propolis, bees wax, protein supplements,
or combinations thereof;, and

an effective amount of one or more preservatives.

The apparatus of any oune of the preceeding claims, wherein the one or more mushroom
mycelium extracts comprises about 1% or less by volume of one or more aqueous ethanolic
extracts of the mycelium of Ganoderma lucidum, Ganoderma resinaceum, Fomes
Jomentarius, Trametes versicolor, Fomitopsis officinalis, Ganoderma applanatum,

Inonotus obliquus, or combinations thereof.

A bee feeding apparatus comprising:
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a base unif comprising a receptacie defining an interior and comprising a bottom, a sidewall
having a lower end 1n engagernent with the bottom, and an open top;

one orf more labyrinthine passages from the receptacie interior 10 an exterior aperfurs
comprising a bottorn, sidewalls having lower ends in engagement with the bottom
and comprising at least one about 90° bend;

one or more feeding medium dispensaries affixed within the receptacis interior;

a cover member positioned over the open top, that covers the receptacle and Iabyrinthine
prassages; and

one or more feeding medium vessels that interfaces with the cover member and permits
fluid communication between feeding medium contained within the feeding

medium vessel and the feeding medium dispensary within the base unit.

A method for monetizing bee visits to a labyrinthine bee feeder (LBF) by monitoring and

recording bee visits and crediting a cryptocurrency based on such bee visits to the LBF.

A cryptocurrency based on bee visits to a labyrinthine bee feeder (LBF) or the quantity or
type of pollen detected.
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One-way Exit Portal

\ Feeding Supplement

Vestibule

v v
Entry/Exit Portal

Labyrinthine Passages

1/8



WO 2020/046775 PCT/US2019/048066

FIG. 2
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FIG. 4
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Box No. I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the intemational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. K‘ Claims Nos.: 4-20
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. E] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:] As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest El The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
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D No protest accompanied the payment of additional search fees.
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