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Adam S. Hamburg (SBN 247127)
VORYS, SATER, SEYMOUR AND PEASE LLP
4675 MacArthur Court, Suite 700
Newport Beach, CA 92660
Telephone: (949) 526-7908
Facsimile: (949) 526-7908
ashamburg@vorys.com
Attorneys for Plaintiffs, NEUROCENTRIA, INC.,
and THREOTECH LLC
UNITED STATES DISTRICT COURT
CENTRAL DISTRICT OF CALIFORNIA
NEUROCENTRIA, INC., a California Case No.:
Klorpotgat;_onl ar&dI_TtI;I_IIREOTECH LLC, a COMPLAINT FOR PATENT
evada limited fiability company, INFRINGEMENT ACTION SEEKING
Plaintiffs, STATEWIDE OR NATIOWIDE RELIEF
VS, DEMAND FOR JURY TRIAL

GREEN JEEVA, LLC, a Nevada limited
liability company, and DOES 1-20,

Defendants.

Plaintiffs Neurocentria, Inc. and ThreoTech LLC (collectively “ThreoTech™)

demand a jury trial and allege as follows:
PARTIES

1. Neuorocentria, Inc. is a corporation organized and existing under the laws
of the State of California and doing business in the State of California. ThreoTech LLC
Is a limited liability company organized and existing under the laws of the State of
Nevada. ThreoTech holds by assignment all rights, title, and interest in the below-
described patents. ThreoTech’s principal place of business is located at 19535 East
Walnut Drive South, City of Industry, California 91748.
I
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2. ThreoTech alleges on information and belief that Defendant Green Jeeva,
LLC (“Green Jeeva”) is a limited liability company organized under the laws of the
State of Nevada and doing business in the State of California. ThreoTech alleges on
information and belief that Green Jeeva’s corporate headquarters is at 2610 W. Horizon
Ridge Pkwy, Suite 201A, Henderson, NV 89052 and its principal place of business is
15811 East Valley Boulevard, City of Industry, California 91744. ThreoTech further
alleges on information and belief that Green Jeeva operates its main warehouse at 15811
East Valley Boulevard, City of Industry, CA 91744, as evidenced by the contact
information provided on its website.!

3. ThreoTech alleges on information and belief that at all relevant times, each
named, and unnamed defendant was the agent and/or employee of the other co-
defendants, and at all times, each defendant was and is acting within the purpose and
scope of such agency and/or employment and with the permission and consent of
his/her/its co-defendants with knowledge, authorization, permission, consent, and/or
subsequent ratification and approval of each co-defendant. ThreoTech alleges on
information and belief that each named and unnamed defendant knowingly and willfully
conspired and agreed among themselves to deprive ThreoTech of their rights and cause
damages to ThreoTech.

4, ThreoTech is ignorant of the true names of the defendants sued as DOES 1
through 20 inclusive, and therefore sues those defendants under such fictitious names.
ThreoTech alleges on information and belief that each of the fictitiously named
defendants are responsible in some manner for the actions and inactions below.
ThreoTech will amend this Complaint when it learns the true identities of any DOES.

NATURE OF THE ACTION

5. This is a civil action for willful patent infringement under the Patent Laws

of the United States, 35 U.S.C. 88 101, et seq., and for such relief as the Court deems

just and proper.

! https://www.greenjeeva.com/contact-us
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INTRADISTRICT ASSIGNMENT
6. This is a patent infringement case, to be assigned on a District-wide basis
under Local General Order No. 21-11.
JURISDICTION AND VENUE

7. This civil action asserts claims arising under the Patent Laws of the United

States, 35 U.S.C. 8§88 1, et seq. The Court has jurisdiction over the subject matter of this
action under the laws of the United States, 35 U.S.C. § 271, 28 U.S.C. 8§ 1331 and
1338(a).

8. This Court has personal jurisdiction over Green Jeeva by virtue of, on
information and belief, its transacting and doing business in the State of California and
this District and/or committing acts of patent infringement in the State of California and
this District. On information and belief, Green Jeeva is engaged in substantial and
continuous contacts with the State of California and this District, through its conduct of
business in this District, including the selling, offering for sale, and/or importing a
component of a combination or composition knowing the same to be especially adapted
for use in infringing products. Specifically, as recently as January 2024, Green Jeeva
mistakenly offered to sell the components for infringing products to ThreoTech’s
predecessor in interest, who was located in the State of California and this District. By
offering to sell the components for infringing products into the State of California,
Green Jeeva has purposefully availed itself of the benefits, privileges, and protections of
the State of California.

9. Green Jeeva also places or causes to have placed these components of
infringing products into the stream of commerce, including by way of the Green Jeeva
website with the knowledge that such components will be adapted for use in an
infringing product, which is made, imported, sold, offered for sale, and/or used in the
State of California and this District. On information and belief, a substantial part of the
events giving rise to ThreoTech’s claims, including acts of patent infringement, have

occurred in the State of California and this District.
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10.  Venue is proper under 28 U.S.C. § 1400(b) because, on information and
belief, at least acts of patent infringement have been committed in this District and
Green Jeeva maintains a regular and established place of business in this District in the
form of its main warehouse, which distributes the components of infringing product.

BACKGROUND ALLEGATIONS

11. ThreoTech is a leading developer, marketer, and distributor of functional

ingredients with a focus on extensively researched products for wellness and healthy
aging. ThreoTech markets and distributes a variety of branded ingredients for numerous
health conditions, including cognitive, digestive, and bone issues. ThreoTech is also a
leader in plant-based proteins and encapsulation technology.

12. One of ThreoTech’s most successful products is the Magtein® (“Magtein”)
ingredient, which is comprised of Magnesium L-Threonate. Magnesium L-Threonate is
one of the only forms of magnesium that can cross the blood brain barrier to increase
brain synaptic density by rejuvenating neural cells. Studies show that Magnesium L-
Threonate has a demonstrated effect on cognitive functions such as short-term and long-
term memory improvement, increased learning and recognition ability, as well as
decreased anxiety.

13.  Neurocentria, Inc. doing business as Magceutics, Inc. (“Magceutics”)
designed and developed Magtein and protected its rights to Magtein, including various
uses of Magnesium L-Threonate, through numerous patents issued by the United States
Patent and Trademark Office (the “USPTQO”), as described more fully below (the
“Magtein Patents”). True and correct copies of the Magtein Patents are attached to this
Complaint as Exhibits “A” through “J.”

14.  Magceutics has since granted ThreoTech the exclusive license to market,
sell, and distribute Magtein. Magceutics further assigned to ThreoTech the exclusive
rights to use, protect, and enforce its proprietary ownership over the uses of Magnesium
L-Threonate covered by the Magtein Patents.

I
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THE MAGTEIN PATENTS

15.  The composition and uses of Magnesium L-Threonate, which are the

subject of Green Jeeva’s infringement, are protected by 10 different patents, discussed
more particularly below.

16.  On September 8, 2015, the USPTO duly and lawfully issued United States
Patent No. 9,125,878 (the “‘878 Patent”), entitled “Magnesium compositions and uses
thereof for neurological disorders.” ThreoTech, through its assignor, Magceutics, is the
owner by assignment of all right, title, and interest in the ‘878 Patent, and holds the right
to sue and recover damages for infringement thereof, including past infringement. (A
true copy of the ‘878 Patent is attached as Exhibit “A.”)

17. On May 27, 2014, the USPTO duly and lawfully issued United States
Patent No. 8,734,855 (the “*855 Patent”), entitled “Slow release magnesium
composition and uses thereof.” ThreoTech, through its assignor, Magceutics, is the
owner by assignment of all right, title, and interest in the ‘855 Patent, and holds the right
to sue and recover damages for infringement thereof, including past infringement. (A
true copy of the ‘855 Patent is attached as Exhibit “B.”)

18. OnJanuary 28, 2014, the USPTO duly and lawfully issued United States
Patent No. 8,637,061 (the “‘061 Patent”), entitled “Magnesium compositions and uses
thereof for neurological disorders.” ThreoTech, through its assignor, Magceutics, is the
owner by assignment of all right, title, and interest in the ‘061 Patent, and holds the right
to sue and recover damages for infringement thereof, including past infringement. (A
true copy of the ‘061 Patent is attached as Exhibit “C.”)

19. OnJune 25, 2013, the USPTO duly and lawfully issued United States
Patent No. 8,470,352 (the “*352 Patent”), entitled “Magnesium compositions and uses
thereof for metabolic disorders.” ThreoTech, through its assignor, Magceutics, is the
owner by assignment of all right, title, and interest in the ‘352 Patent, and holds the right
to sue and recover damages for infringement thereof, including past infringement. (A
true copy of the ‘352 Patent is attached as Exhibit “D.”)
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20.  On February 19, 2013, the USPTO duly and lawfully issued United States
Patent No. 8,377,473 (the “*473 Patent”), entitled “Slow release magnesium
composition and uses thereof.” ThreoTech, through its assignor, Magceutics, is the
owner by assignment of all right, title, and interest in the ‘473 Patent, and holds the right
to sue and recover damages for infringement thereof, including past infringement. (A
true copy of the ‘473 Patent is attached as Exhibit “E.”)

21. On May 15, 2012, the USPTO duly and lawfully issued United States
Patent No. 8,178,133 (the “*133 Patent”), entitled “Magnesium compositions and uses
thereof.” ThreoTech, through its assignor, Magceutics, is the owner by assignment of all
right, title, and interest in the ‘133 Patent, and holds the right to sue and recover
damages for infringement thereof, including past infringement. (A true copy of the ‘133
Patent is attached as Exhibit “F.”)

22. On May 15, 2012, the USPTO duly and lawfully issued United States
Patent No. 8,178,132 (the “*132 Patent”), entitled “Magnesium-containing food
compositions.” ThreoTech, through its assignor, Magceutics, is the owner by
assignment of all right, title, and interest in the ‘132 Patent, and holds the right to sue
and recover damages for infringement thereof, including past infringement. (A true copy
of the ‘132 Patent is attached as Exhibit “G.”)

23. On May 15, 2012, the USPTO duly and lawfully issued United States
Patent No. 8,178,118 (the “*118 Patent”), entitled “Magnesium compositions and uses
thereof for cognitive function.” ThreoTech, through its assignor, Magceutics, is the
owner by assignment of all right, title, and interest in the “118 Patent, and holds the right
to sue and recover damages for infringement thereof, including past infringement. (A
true copy of the ‘118 Patent is attached as Exhibit “H.”)

24.  On April 24, 2012, the USPTO duly and lawfully issued United States
Patent No. 8,163,301 (the “*301 Patent”), entitled “Magnesium compositions and uses
thereof.” ThreoTech, through its assignor, Magceutics, is the owner by assignment of all

right, title, and interest in the ‘301 Patent, and holds the right to sue and recover
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damages for infringement thereof, including past infringement. (A true copy of the ‘301
Patent is attached as Exhibit *“1.”)

25.  On March 27, 2012, the USPTO duly and lawfully issued United States
Patent No. 8,142,803 (the “‘803 Patent”), entitled “Magnesium compositions and uses
thereof for neurological disorders.” ThreoTech, through its assignor, Magceutics, is the
owner by assignment of all right, title, and interest in the ‘803 Patent, and holds the right
to sue and recover damages for infringement thereof, including past infringement. (A
true copy of the ‘803 Patent is attached as Exhibit ““J.”)

DEFENDANTS’ CONTRIBUTORY INFRINGEMENT

26. Green Jeeva touts itself on its website, https://www.greenjeeva.com/, as “a

novel global e-commerce platform that brings together global buyers and sellers of
dietary ingredients in one marketplace.” ThreoTech alleges on information and belief
that Green Jeeva purchases and imports raw ingredients and then resells the raw
ingredients to its client buyers who then use those raw ingredients to create their
products.

27. ThreoTech is informed and believes that Green Jeeva purchases and
Imports Magnesium L-Threonate from at least one foreign supplier, Wuxi Accobio
Biotech Inc. (*Accobio”), and that Green Jeeva received an import of Magnesium L-
Threonate from Accobio as recently as May 2023. Upon receiving the Magnesium L-
Threonate from Accobio, Green Jeeva then marketed and resold Magnesium L-
Threonate to its customers here in the United States.

28.  Onor around December 19, 2022, ThreoTech, through its predecessor in
interest to the Magtein Patents, sent Green Jeeva a written demand to cease and desist
its infringement of the Magtein Patents, namely the ‘878, ‘855, ‘061, ‘352, ‘473, ‘133,
‘132, ‘118, ‘301, and ‘803 Patents, via certified mail. Green Jeeva knew, or should have
known, of the Magtein Patents upon receipt of the December 19, 2022 cease and desist
letter. However, Green Jeeva failed to respond.

I
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29. InJune 2023, ThreoTech, through its predecessor in interest to the Magtein
Patents, discovered that Green Jeeva was continuing to import Magnesium L-Threonate
for the purposes of resale after reviewing import manifests. As a result, on or around
June 9, 2023, ThreoTech’s predecessor in interest to the Magtein Patents, sent a second
written demand to Green Jeeva to cease and desist its infringement of the Magtein
Patents and demand that Green Jeeva immediately cease all activities related to
marketing, advertising, and selling Magnesium L-Threonate. This notice was also sent
via certified mail to ensure proper delivery. Despite the clear communication and proof
of receipt, Green Jeeva once again failed to respond to ThreoTech’s request.

30. In November 2023, ThreoTech’s predecessor in interest to the Magtein
Patents received an email from Green Jeeva that included a list of current products
offered for sale by Green Jeeva, which included Magnesium L-Threonate. In January of
2024, Green Jeeva sent another email, which included a list of current products offered
for sale, including Magnesium L-Threonate.

FIRST COUNT
(For Contributory Infringement of the ‘878 Patent Against Defendants [35 U.S.C.
§ 271(c)])
31. ThreoTech repeats and incorporates by reference into this count the

allegations set forth above in Paragraphs 1 through 31 as though fully set forth in this
count.

32. Inacting or failing to act as described above, Green Jeeva has in the past
and continues to contributorily infringe one or more claims of the ‘878 Patent by
directly and/or indirectly offering to sell or selling within the United States or importing
into the United States a component of a patented combination or composition, namely
Magnesium L-Threonate.

33.  The “878 Patent claims protection over one or more of those combinations
or compositions of Magnesium L-Threonate.

I
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34. Magnesium L-Threonate is not a staple article or commodity of commerce
suitable for substantial non-infringing use.

35.  Green Jeeva had actual notice, as early as December 19, 2022, of the ‘878
Patent and the combinations and compositions of Magnesium L-Threonate over which
the ‘878 Patent claimed protection.

36. Green Jeeva had actual notice, as early as December 19, 2022, that
Magnesium L-Threonate was especially made or adapted for use in those combinations
and compositions over which the ‘878 Patent claimed protection.

37.  Oninformation and belief, based on its business model, Green Jeeva
imported, offered to sell, and sold Magnesium L-Threonate specifically because it is
made or adapted for use in those combinations and compositions over which the ‘878
Patent claimed protection.

38.  Green Jeeva had actual notice, as early as December 19, 2022, that its
importation, offering to sell, and sale of Magnesium L-Threonate to its customers would
lead to the infringement of the ‘878 Patent.

39.  Oninformation and belief, based on its business model, Green Jeeva knew
that its customers wanted to purchase Magnesium L-Threonate to create products that
utilized Magnesium L-Threonate, individually or with other ingredients, to form a
combination and composition over which the ‘878 Patent claimed protection.

40.  Oninformation and belief, Green Jeeva’s importation, offering to sell, and
sale of Magnesium L-Threonate has resulted in the direct infringement of the ‘878
Patent by Doe Defendants 1 through 20.

41. Green Jeeva’s continued importation, offering to sell, and sale of
Magnesium L-Threonate, despite actual notice of the fact that the same infringes upon
the ‘878 Patent, constitutes willful and intentional infringement of the ‘878 Patent.

42. Green Jeeva’s acts of infringement of the ‘878 Patent were undertaken and
continue to be undertaken without permission or license from ThreoTech.

I
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43.  Upon information and belief, Green Jeeva actively and knowingly intended
to aid, abet, direct, encourage, or otherwise contribute to Doe Defendants 1 through 20’s
direct infringement of the Magtein Patents.

44.  Upon information and belief, Green Jeeva derived and received, and will
continue to derive and receive, gains, profits, and advantages from the above-described
acts of infringement in an amount not presently known to ThreoTech. ThreoTech has
been damaged as a result of Green Jeeva’s infringing conduct and is entitled to
monetary relief in an amount to be determined at trial.

45.  ThreoTech will also continue to suffer severe and irreparable harm for
which ThreoTech has no adequate remedy at law. Green Jeeva’s continued infringement
will only encourage others to infringe on the Magtein Patents thereby diluting the
reputation of and consumer trust in the Magtein brand. As a result, ThreoTech seeks a
permanent injunction from this Court prohibiting Green Jeeva from infringing on the
‘878 Patent.

46. ThreoTech is also entitled to its attorneys’ fees and costs upon prevailing in
this action due to the exceptional nature of this dispute under 35 U.S.C. § 285.

47.  Further, ThreoTech is entitled to treble damages and/or exemplary damages
because of Green Jeeva’s knowing, intentional, and/or willful conduct under 35 U.S.C.
§ 284.

SECOND COUNT
(For Contributory Infringement of the ‘855 Patent Against Defendants [35 U.S.C.
§ 271(c)])
48. ThreoTech repeats and incorporates by reference into this count the

allegations set forth above in Paragraphs 1 through 31 as though fully set forth in this
count.

49. Inacting or failing to act as described above, Green Jeeva has in the past
and continues to contributorily infringe one or more claims of the ‘855 Patent by

directly and/or indirectly offering to sell or selling within the United States or importing
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into the United States a component of a patented combination or composition, namely
Magnesium L-Threonate.

50. The “855 Patent claims protection over one or more of those combinations
or compositions of Magnesium L-Threonate.

51. Magnesium L-Threonate is not a staple article or commodity of commerce
suitable for substantial non-infringing use.

52.  Green Jeeva had actual notice, as early as December 19, 2022, of the ‘855
Patent and the combinations and compositions of Magnesium L-Threonate over which
the *855 Patent claimed protection.

53.  Green Jeeva had actual notice, as early as December 19, 2022, that
Magnesium L-Threonate was especially made or adapted for use in those combinations
and compositions over which the ‘855 Patent claimed protection.

54.  Oninformation and belief, based on its business model, Green Jeeva
imported, offered to sell, and sold Magnesium L-Threonate specifically because it is
made or adapted for use in those combinations and compositions over which the ‘855
Patent claimed protection.

55.  Green Jeeva had actual notice, as early as December 19, 2022, that its
importation, offering to sell, and sale of Magnesium L-Threonate to its customers would
lead to the infringement of the ‘855 Patent.

56. Oninformation and belief, based on its business model, Green Jeeva knew
that its customers wanted to purchase Magnesium L-Threonate to create products that
utilized Magnesium L-Threonate, individually or with other ingredients, to form a
combination and composition over which the ‘855 Patent claimed protection.

57.  Oninformation and belief, Green Jeeva’s importation, offering to sell, and
sale of Magnesium L-Threonate has resulted in the direct infringement of the ‘855
Patent by Doe Defendants 1 through 20.

I
I
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58.  Green Jeeva’s continued importation, offering to sell, and sale of
Magnesium L-Threonate, despite actual notice of the fact that the same infringes upon
the *855 Patent, constitutes willful and intentional infringement of the ‘855 Patent.

59. Green Jeeva’s acts of infringement of the ‘855 Patent were undertaken and
continue to be undertaken without permission or license from ThreoTech.

60. Upon information and belief, Green Jeeva actively and knowingly intended
to aid, abet, direct, encourage, or otherwise contribute to Doe Defendants 1 through 20’s
direct infringement of the Magtein Patents.

61. Upon information and belief, Green Jeeva derived and received, and will
continue to derive and receive, gains, profits, and advantages from the above-described
acts of infringement in an amount not presently known to ThreoTech. ThreoTech has
been damaged as a result of Green Jeeva’s infringing conduct and is entitled to
monetary relief in an amount to be determined at trial.

62. ThreoTech will also continue to suffer severe and irreparable harm for
which ThreoTech has no adequate remedy at law. Green Jeeva’s continued infringement
will only encourage others to infringe on the Magtein Patents thereby diluting the
reputation of and consumer trust in the Magtein brand. As a result, ThreoTech seeks a
permanent injunction from this Court prohibiting Green Jeeva from infringing on the
‘855 Patent.

63. ThreoTech is also entitled to its attorneys’ fees and costs upon prevailing in
this action due to the exceptional nature of this dispute under 35 U.S.C. § 285.

64. Further, ThreoTech is entitled to treble damages and/or exemplary damages
because of Green Jeeva’s knowing, intentional, and/or willful conduct under 35 U.S.C.
§ 284.

I
I
I
I
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THIRD COUNT
(For Contributory Infringement of the ‘061 Patent Against Defendants [35 U.S.C.
§ 271(c)])
65. ThreoTech repeats and incorporates by reference into this count the

allegations set forth above in Paragraphs 1 through 31 as though fully set forth in this
count.

66. Inacting or failing to act as described above, Green Jeeva has in the past
and continues to contributorily infringe one or more claims of the ‘061 Patent by
directly and/or indirectly offering to sell or selling within the United States or importing
into the United States a component of a patented combination or composition, namely
Magnesium L-Threonate.

67. The ‘061 Patent claims protection over one or more of those combinations
or compositions of Magnesium L-Threonate.

68. Magnesium L-Threonate is not a staple article or commodity of commerce
suitable for substantial non-infringing use.

69. Green Jeeva had actual notice, as early as December 19, 2022, of the ‘061
Patent and the combinations and compositions of Magnesium L-Threonate over which
the ‘061 Patent claimed protection.

70.  Green Jeeva had actual notice, as early as December 19, 2022, that
Magnesium L-Threonate was especially made or adapted for use in those combinations
and compositions over which the ‘061 Patent claimed protection.

71.  On information and belief, based on its business model, Green Jeeva
imported, offered to sell, and sold Magnesium L-Threonate specifically because it is
made or adapted for use in those combinations and compositions over which the ‘061
Patent claimed protection.

72.  Green Jeeva had actual notice, as early as December 19, 2022, that its
importation, offering to sell, and sale of Magnesium L-Threonate to its customers would

lead to the infringement of the ‘061 Patent.
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73.  On information and belief, based on its business model, Green Jeeva knew
that its customers wanted to purchase Magnesium L-Threonate to create products that
utilized Magnesium L-Threonate, individually or with other ingredients, to form a
combination and composition over which the ‘061 Patent claimed protection.

74.  On information and belief, Green Jeeva’s importation, offering to sell, and
sale of Magnesium L-Threonate has resulted in the direct infringement of the ‘061
Patent by Doe Defendants 1 through 20.

75.  Green Jeeva’s continued importation, offering to sell, and sale of
Magnesium L-Threonate, despite actual notice of the fact that the same infringes upon
the ‘061 Patent, constitutes willful and intentional infringement of the ‘061 Patent.

76.  Green Jeeva’s acts of infringement of the ‘061 Patent were undertaken and
continue to be undertaken without permission or license from ThreoTech.

77.  Upon information and belief, Green Jeeva actively and knowingly intended
to aid, abet, direct, encourage, or otherwise contribute to Doe Defendants 1 through 20’s
direct infringement of the Magtein Patents.

78.  Upon information and belief, Green Jeeva derived and received, and will
continue to derive and receive, gains, profits, and advantages from the above-described
acts of infringement in an amount not presently known to ThreoTech. ThreoTech has
been damaged as a result of Green Jeeva’s infringing conduct and is entitled to
monetary relief in an amount to be determined at trial.

79. ThreoTech will also continue to suffer severe and irreparable harm for
which ThreoTech has no adequate remedy at law. Green Jeeva’s continued infringement
will only encourage others to infringe on the Magtein Patents thereby diluting the
reputation of and consumer trust in the Magtein brand. As a result, ThreoTech seeks a
permanent injunction from this Court prohibiting Green Jeeva from infringing on the
‘061 Patent.

80. ThreoTech is also entitled to its attorneys’ fees and costs upon prevailing in

this action due to the exceptional nature of this dispute under 35 U.S.C. § 285.
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81. Further, ThreoTech is entitled to treble damages and/or exemplary damages
because of Green Jeeva’s knowing, intentional, and/or willful conduct under 35 U.S.C.
§ 284.

FOURH COUNT
(For Contributory Infringement of the ‘352 Patent Against Defendants [35 U.S.C.
§ 271(c)])

82. ThreoTech repeats and incorporates by reference into this count the
allegations set forth above in Paragraphs 1 through 31 as though fully set forth in this
count.

83. Inacting or failing to act as described above, Green Jeeva has in the past
and continues to contributorily infringe one or more claims of the ‘352 Patent by

directly and/or indirectly offering to sell or selling within the United States or importing
into the United States a component of a patented combination or composition, namely
Magnesium L-Threonate.

84. The *352 Patent claims protection over one or more of those combinations
or compositions of Magnesium L-Threonate.

85. Magnesium L-Threonate is not a staple article or commodity of commerce
suitable for substantial non-infringing use.

86. Green Jeeva had actual notice, as early as December 19, 2022, of the ‘352
Patent and the combinations and compositions of Magnesium L-Threonate over which
the 352 Patent claimed protection.

87.  Green Jeeva had actual notice, as early as December 19, 2022, that
Magnesium L-Threonate was especially made or adapted for use in those combinations
and compositions over which the ‘352 Patent claimed protection.

88.  Oninformation and belief, based on its business model, Green Jeeva
imported, offered to sell, and sold Magnesium L-Threonate specifically because it is
made or adapted for use in those combinations and compositions over which the ‘352

Patent claimed protection.
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89. Green Jeeva had actual notice, as early as December 19, 2022, that its
importation, offering to sell, and sale of Magnesium L-Threonate to its customers would
lead to the infringement of the ‘352 Patent.

90. Oninformation and belief, based on its business model, Green Jeeva knew
that its customers wanted to purchase Magnesium L-Threonate to create products that
utilized Magnesium L-Threonate, individually or with other ingredients, to form a
combination and composition over which the 352 Patent claimed protection.

91. Oninformation and belief, Green Jeeva’s importation, offering to sell, and
sale of Magnesium L-Threonate has resulted in the direct infringement of the ‘352
Patent by Doe Defendants 1 through 20.

92.  Green Jeeva’s continued importation, offering to sell, and sale of
Magnesium L-Threonate, despite actual notice of the fact that the same infringes upon
the 352 Patent, constitutes willful and intentional infringement of the ‘352 Patent.

93.  Green Jeeva’s acts of infringement of the ‘352 Patent were undertaken and
continue to be undertaken without permission or license from ThreoTech.

94.  Upon information and belief, Green Jeeva actively and knowingly intended
to aid, abet, direct, encourage, or otherwise contribute to Doe Defendants 1 through 20’s
direct infringement of the Magtein Patents.

95.  Upon information and belief, Green Jeeva derived and received, and will
continue to derive and receive, gains, profits, and advantages from the above-described
acts of infringement in an amount not presently known to ThreoTech. ThreoTech has
been damaged as a result of Green Jeeva’s infringing conduct and is entitled to
monetary relief in an amount to be determined at trial.

96. ThreoTech will also continue to suffer severe and irreparable harm for
which ThreoTech has no adequate remedy at law. Green Jeeva’s continued infringement
will only encourage others to infringe on the Magtein Patents thereby diluting the
reputation of and consumer trust in the Magtein brand. As a result, ThreoTech seeks a
I
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permanent injunction from this Court prohibiting Green Jeeva from infringing on the
‘352 Patent.

97. ThreoTech is also entitled to its attorneys’ fees and costs upon prevailing in
this action due to the exceptional nature of this dispute under 35 U.S.C. § 285.

98. Further, ThreoTech is entitled to treble damages and/or exemplary damages
because of Green Jeeva’s knowing, intentional, and/or willful conduct under 35 U.S.C.
§ 284.

FIFTH COUNT
(For Contributory Infringement of the ‘473 Patent Against Defendants [35 U.S.C.
§ 271(c)])
99. ThreoTech repeats and incorporates by reference into this count the

allegations set forth above in Paragraphs 1 through 31 as though fully set forth in this
count.

100. Inacting or failing to act as described above, Green Jeeva has in the past
and continues to contributorily infringe one or more claims of the ‘473 Patent by
directly and/or indirectly offering to sell or selling within the United States or importing
into the United States a component of a patented combination or composition, namely
Magnesium L-Threonate.

101. The ‘473 Patent claims protection over one or more of those combinations
or compositions of Magnesium L-Threonate.

102. Magnesium L-Threonate is not a staple article or commodity of commerce
suitable for substantial non-infringing use.

103. Green Jeeva had actual notice, as early as December 19, 2022, of the ‘473
Patent and the combinations and compositions of Magnesium L-Threonate over which
the ‘473 Patent claimed protection.

104. Green Jeeva had actual notice, as early as December 19, 2022, that
Magnesium L-Threonate was especially made or adapted for use in those combinations

and compositions over which the ‘473 Patent claimed protection.
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105. On information and belief, based on its business model, Green Jeeva
imported, offered to sell, and sold Magnesium L-Threonate specifically because it is
made or adapted for use in those combinations and compositions over which the ‘473
Patent claimed protection.

106. Green Jeeva had actual notice, as early as December 19, 2022, that its
importation, offering to sell, and sale of Magnesium L-Threonate to its customers would
lead to the infringement of the ‘473 Patent.

107. On information and belief, based on its business model, Green Jeeva knew
that its customers wanted to purchase Magnesium L-Threonate to create products that
utilized Magnesium L-Threonate, individually or with other ingredients, to form a
combination and composition over which the ‘473 Patent claimed protection.

108. On information and belief, Green Jeeva’s importation, offering to sell, and
sale of Magnesium L-Threonate has resulted in the direct infringement of the ‘473
Patent by Doe Defendants 1 through 20.

109. Green Jeeva’s continued importation, offering to sell, and sale of
Magnesium L-Threonate, despite actual notice of the fact that the same infringes upon
the ‘473 Patent, constitutes willful and intentional infringement of the ‘473 Patent.

110. Green Jeeva’s acts of infringement of the ‘473 Patent were undertaken and
continue to be undertaken without permission or license from ThreoTech.

111. Upon information and belief, Green Jeeva actively and knowingly intended
to aid, abet, direct, encourage, or otherwise contribute to Doe Defendants 1 through 20’s
direct infringement of the Magtein Patents.

112. Upon information and belief, Green Jeeva derived and received, and will
continue to derive and receive, gains, profits, and advantages from the above-described
acts of infringement in an amount not presently known to ThreoTech. ThreoTech has
been damaged as a result of Green Jeeva’s infringing conduct and is entitled to
monetary relief in an amount to be determined at trial.

I
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113. ThreoTech will also continue to suffer severe and irreparable harm for
which ThreoTech has no adequate remedy at law. Green Jeeva’s continued infringement
will only encourage others to infringe on the Magtein Patents thereby diluting the
reputation of and consumer trust in the Magtein brand. As a result, ThreoTech seeks a
permanent injunction from this Court prohibiting Green Jeeva from infringing on the
‘473 Patent.

114. ThreoTech is also entitled to its attorneys’ fees and costs upon prevailing in
this action due to the exceptional nature of this dispute under 35 U.S.C. § 285.

115. Further, ThreoTech is entitled to treble damages and/or exemplary damages
because of Green Jeeva’s knowing, intentional, and/or willful conduct under 35 U.S.C.
§ 284.

SIXTH COUNT
(For Contributory Infringement of the ‘133 Patent Against Defendants [35 U.S.C.
§ 271(c)])
116. ThreoTech repeats and incorporates by reference into this count the

allegations set forth above in Paragraphs 1 through 31 as though fully set forth in this
count.

117. Inacting or failing to act as described above, Green Jeeva has in the past
and continues to contributorily infringe one or more claims of the ‘133 Patent by
directly and/or indirectly offering to sell or selling within the United States or importing
into the United States a component of a patented combination or composition, namely
Magnesium L-Threonate.

118. The “133 Patent claims protection over one or more of those combinations
or compositions of Magnesium L-Threonate.

119. Magnesium L-Threonate is not a staple article or commodity of commerce
suitable for substantial non-infringing use.

I
I
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120. Green Jeeva had actual notice, as early as December 19, 2022, of the ‘133
Patent and the combinations and compositions of Magnesium L-Threonate over which
the 133 Patent claimed protection.

121. Green Jeeva had actual notice, as early as December 19, 2022, that
Magnesium L-Threonate was especially made or adapted for use in those combinations
and compositions over which the ‘133 Patent claimed protection.

122. On information and belief, based on its business model, Green Jeeva
imported, offered to sell, and sold Magnesium L-Threonate specifically because it is
made or adapted for use in those combinations and compositions over which the ‘133
Patent claimed protection.

123. Green Jeeva had actual notice, as early as December 19, 2022, that its
importation, offering to sell, and sale of Magnesium L-Threonate to its customers would
lead to the infringement of the ‘133 Patent.

124. On information and belief, based on its business model, Green Jeeva knew
that its customers wanted to purchase Magnesium L-Threonate to create products that
utilized Magnesium L-Threonate, individually or with other ingredients, to form a
combination and composition over which the 133 Patent claimed protection.

125. On information and belief, Green Jeeva’s importation, offering to sell, and
sale of Magnesium L-Threonate has resulted in the direct infringement of the *133
Patent by Doe Defendants 1 through 20.

126. Green Jeeva’s continued importation, offering to sell, and sale of
Magnesium L-Threonate, despite actual notice of the fact that the same infringes upon
the 133 Patent, constitutes willful and intentional infringement of the ‘133 Patent.

127. Green Jeeva’s acts of infringement of the ‘133 Patent were undertaken and
continue to be undertaken without permission or license from ThreoTech.

128. Upon information and belief, Green Jeeva actively and knowingly intended
to aid, abet, direct, encourage, or otherwise contribute to Doe Defendants 1 through 20’s

direct infringement of the Magtein Patents.
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129. Upon information and belief, Green Jeeva derived and received, and will
continue to derive and receive, gains, profits, and advantages from the above-described
acts of infringement in an amount not presently known to ThreoTech. ThreoTech has
been damaged as a result of Green Jeeva’s infringing conduct and is entitled to
monetary relief in an amount to be determined at trial.

130. ThreoTech will also continue to suffer severe and irreparable harm for
which ThreoTech has no adequate remedy at law. Green Jeeva’s continued infringement
will only encourage others to infringe on the Magtein Patents thereby diluting the
reputation of and consumer trust in the Magtein brand. As a result, ThreoTech seeks a
permanent injunction from this Court prohibiting Green Jeeva from infringing on the
133 Patent.

131. ThreoTech is also entitled to its attorneys’ fees and costs upon prevailing in
this action due to the exceptional nature of this dispute under 35 U.S.C. § 285.

132. Further, ThreoTech is entitled to treble damages and/or exemplary damages
because of Green Jeeva’s knowing, intentional, and/or willful conduct under 35 U.S.C.
§ 284.

SEVENTH COUNT
(For Contributory Infringement of the ‘132 Patent Against Defendants [35 U.S.C.
§ 271(c)])
133. ThreoTech repeats and incorporates by reference into this count the

allegations set forth above in Paragraphs 1 through 31 as though fully set forth in this
count.

134. Inacting or failing to act as described above, Green Jeeva has in the past
and continues to contributorily infringe one or more claims of the ‘132 Patent by
directly and/or indirectly offering to sell or selling within the United States or importing
into the United States a component of a patented combination or composition, namely
Magnesium L-Threonate.

I
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135. The “132 Patent claims protection over one or more of those combinations
or compositions of Magnesium L-Threonate.

136. Magnesium L-Threonate is not a staple article or commodity of commerce
suitable for substantial non-infringing use.

137. Green Jeeva had actual notice, as early as December 19, 2022, of the 132
Patent and the combinations and compositions of Magnesium L-Threonate over which
the 132 Patent claimed protection.

138. Green Jeeva had actual notice, as early as December 19, 2022, that
Magnesium L-Threonate was especially made or adapted for use in those combinations
and compositions over which the ‘132 Patent claimed protection.

139. On information and belief, based on its business model, Green Jeeva
imported, offered to sell, and sold Magnesium L-Threonate specifically because it is
made or adapted for use in those combinations and compositions over which the ‘132
Patent claimed protection.

140. Green Jeeva had actual notice, as early as December 19, 2022, that its
importation, offering to sell, and sale of Magnesium L-Threonate to its customers would
lead to the infringement of the ‘132 Patent.

141. On information and belief, based on its business model, Green Jeeva knew
that its customers wanted to purchase Magnesium L-Threonate to create products that
utilized Magnesium L-Threonate, individually or with other ingredients, to form a
combination and composition over which the 132 Patent claimed protection.

142. On information and belief, Green Jeeva’s importation, offering to sell, and
sale of Magnesium L-Threonate has resulted in the direct infringement of the ‘132
Patent by Doe Defendants 1 through 20.

143. Green Jeeva’s continued importation, offering to sell, and sale of
Magnesium L-Threonate, despite actual notice of the fact that the same infringes upon
the 132 Patent, constitutes willful and intentional infringement of the ‘132 Patent.

I
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144. Green Jeeva’s acts of infringement of the ‘132 Patent were undertaken and
continue to be undertaken without permission or license from ThreoTech.

145. Upon information and belief, Green Jeeva actively and knowingly intended
to aid, abet, direct, encourage, or otherwise contribute to Doe Defendants 1 through 20’s
direct infringement of the Magtein Patents.

146. Upon information and belief, Green Jeeva derived and received, and will
continue to derive and receive, gains, profits, and advantages from the above-described
acts of infringement in an amount not presently known to ThreoTech. ThreoTech has
been damaged as a result of Green Jeeva’s infringing conduct and is entitled to
monetary relief in an amount to be determined at trial.

147. ThreoTech will also continue to suffer severe and irreparable harm for
which ThreoTech has no adequate remedy at law. Green Jeeva’s continued infringement
will only encourage others to infringe on the Magtein Patents thereby diluting the
reputation of and consumer trust in the Magtein brand. As a result, ThreoTech seeks a
permanent injunction from this Court prohibiting Green Jeeva from infringing on the
‘132 Patent.

148. ThreoTech is also entitled to its attorneys’ fees and costs upon prevailing in
this action due to the exceptional nature of this dispute under 35 U.S.C. § 285.

149. Further, ThreoTech is entitled to treble damages and/or exemplary damages
because of Green Jeeva’s knowing, intentional, and/or willful conduct under 35 U.S.C.
§ 284.

EIGHTH COUNT
(For Contributory Infringement of the ‘118 Patent Against Defendants [35 U.S.C.
§ 271(c)])
150. ThreoTech repeats and incorporates by reference into this count the

allegations set forth above in Paragraphs 1 through 31 as though fully set forth in this
count.
I
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151. Inacting or failing to act as described above, Green Jeeva has in the past
and continues to contributorily infringe one or more claims of the ‘118 Patent by
directly and/or indirectly offering to sell or selling within the United States or importing
into the United States a component of a patented combination or composition, namely
Magnesium L-Threonate.

152. The 118 Patent claims protection over one or more of those combinations
or compositions of Magnesium L-Threonate.

153. Magnesium L-Threonate is not a staple article or commodity of commerce
suitable for substantial non-infringing use.

154. Green Jeeva had actual notice, as early as December 19, 2022, of the ‘118
Patent and the combinations and compositions of Magnesium L-Threonate over which
the 118 Patent claimed protection.

155. Green Jeeva had actual notice, as early as December 19, 2022, that
Magnesium L-Threonate was especially made or adapted for use in those combinations
and compositions over which the ‘118 Patent claimed protection.

156. On information and belief, based on its business model, Green Jeeva
imported, offered to sell, and sold Magnesium L-Threonate specifically because it is
made or adapted for use in those combinations and compositions over which the ‘118
Patent claimed protection.

157. Green Jeeva had actual notice, as early as December 19, 2022, that its
importation, offering to sell, and sale of Magnesium L-Threonate to its customers would
lead to the infringement of the ‘118 Patent.

158. On information and belief, based on its business model, Green Jeeva knew
that its customers wanted to purchase Magnesium L-Threonate to create products that
utilized Magnesium L-Threonate, individually or with other ingredients, to form a
combination and composition over which the 118 Patent claimed protection.

I
I
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159. On information and belief, Green Jeeva’s importation, offering to sell, and
sale of Magnesium L-Threonate has resulted in the direct infringement of the ‘118
Patent by Doe Defendants 1 through 20.

160. Green Jeeva’s continued importation, offering to sell, and sale of
Magnesium L-Threonate, despite actual notice of the fact that the same infringes upon
the 118 Patent, constitutes willful and intentional infringement of the ‘118 Patent.

161. Green Jeeva’s acts of infringement of the ‘118 Patent were undertaken and
continue to be undertaken without permission or license from ThreoTech.

162. Upon information and belief, Green Jeeva actively and knowingly intended
to aid, abet, direct, encourage, or otherwise contribute to Doe Defendants 1 through 20’s
direct infringement of the Magtein Patents.

163. Upon information and belief, Green Jeeva derived and received, and will
continue to derive and receive, gains, profits, and advantages from the above-described
acts of infringement in an amount not presently known to ThreoTech. ThreoTech has
been damaged as a result of Green Jeeva’s infringing conduct and is entitled to
monetary relief in an amount to be determined at trial.

164. ThreoTech will also continue to suffer severe and irreparable harm for
which ThreoTech has no adequate remedy at law. Green Jeeva’s continued infringement
will only encourage others to infringe on the Magtein Patents thereby diluting the
reputation of and consumer trust in the Magtein brand. As a result, ThreoTech seeks a
permanent injunction from this Court prohibiting Green Jeeva from infringing on the
‘118 Patent.

165. ThreoTech is also entitled to its attorneys’ fees and costs upon prevailing in
this action due to the exceptional nature of this dispute under 35 U.S.C. § 285.

166. Further, ThreoTech is entitled to treble damages and/or exemplary damages
because of Green Jeeva’s knowing, intentional, and/or willful conduct under 35 U.S.C.
§ 284.

I
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NINTH COUNT
(For Contributory Infringement of the ‘301 Patent Against Defendants [35 U.S.C.
§ 271(c)])
167. ThreoTech repeats and incorporates by reference into this count the

allegations set forth above in Paragraphs 1 through 31 as though fully set forth in this
count.

168. In acting or failing to act as described above, Green Jeeva has in the past
and continues to contributorily infringe one or more claims of the ‘301 Patent by
directly and/or indirectly offering to sell or selling within the United States or importing
into the United States a component of a patented combination or composition, namely
Magnesium L-Threonate.

169. The “301 Patent claims protection over one or more of those combinations
or compositions of Magnesium L-Threonate.

170. Magnesium L-Threonate is not a staple article or commodity of commerce
suitable for substantial non-infringing use.

171. Green Jeeva had actual notice, as early as December 19, 2022, of the 301
Patent and the combinations and compositions of Magnesium L-Threonate over which
the 301 Patent claimed protection.

172. Green Jeeva had actual notice, as early as December 19, 2022, that
Magnesium L-Threonate was especially made or adapted for use in those combinations
and compositions over which the ‘301 Patent claimed protection.

173. On information and belief, based on its business model, Green Jeeva
imported, offered to sell, and sold Magnesium L-Threonate specifically because it is
made or adapted for use in those combinations and compositions over which the ‘301
Patent claimed protection.

174. Green Jeeva had actual notice, as early as December 19, 2022, that its
importation, offering to sell, and sale of Magnesium L-Threonate to its customers would

lead to the infringement of the ‘301 Patent.
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175. On information and belief, based on its business model, Green Jeeva knew
that its customers wanted to purchase Magnesium L-Threonate to create products that
utilized Magnesium L-Threonate, individually or with other ingredients, to form a
combination and composition over which the ‘301 Patent claimed protection.

176. On information and belief, Green Jeeva’s importation, offering to sell, and
sale of Magnesium L-Threonate has resulted in the direct infringement of the ‘301
Patent by Doe Defendants 1 through 20.

177. Green Jeeva’s continued importation, offering to sell, and sale of
Magnesium L-Threonate, despite actual notice of the fact that the same infringes upon
the ‘301 Patent, constitutes willful and intentional infringement of the ‘301 Patent.

178. Green Jeeva’s acts of infringement of the ‘301 Patent were undertaken and
continue to be undertaken without permission or license from ThreoTech.

179. Upon information and belief, Green Jeeva actively and knowingly intended
to aid, abet, direct, encourage, or otherwise contribute to Doe Defendants 1 through 20’s
direct infringement of the Magtein Patents.

180. Upon information and belief, Green Jeeva derived and received, and will
continue to derive and receive, gains, profits, and advantages from the above-described
acts of infringement in an amount not presently known to ThreoTech. ThreoTech has
been damaged as a result of Green Jeeva’s infringing conduct and is entitled to
monetary relief in an amount to be determined at trial.

181. ThreoTech will also continue to suffer severe and irreparable harm for
which ThreoTech has no adequate remedy at law. Green Jeeva’s continued infringement
will only encourage others to infringe on the Magtein Patents thereby diluting the
reputation of and consumer trust in the Magtein brand. As a result, ThreoTech seeks a
permanent injunction from this Court prohibiting Green Jeeva from infringing on the
‘301 Patent.

182. ThreoTech is also entitled to its attorneys’ fees and costs upon prevailing in

this action due to the exceptional nature of this dispute under 35 U.S.C. § 285.
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183. Further, ThreoTech is entitled to treble damages and/or exemplary damages
because of Green Jeeva’s knowing, intentional, and/or willful conduct under 35 U.S.C.
§ 284.

TENTH COUNT
(For Contributory Infringement of the ‘803 Patent Against Defendants [35 U.S.C.
§ 271(c)])

184. ThreoTech repeats and incorporates by reference into this count the
allegations set forth above in Paragraphs 1 through 31 as though fully set forth in this
count.

185. In acting or failing to act as described above, Green Jeeva has in the past
and continues to contributorily infringe one or more claims of the ‘803 Patent by

directly and/or indirectly offering to sell or selling within the United States or importing
into the United States a component of a patented combination or composition, namely
Magnesium L-Threonate.

186. The ‘803 Patent claims protection over one or more of those combinations
or compositions of Magnesium L-Threonate.

187. Magnesium L-Threonate is not a staple article or commodity of commerce
suitable for substantial non-infringing use.

188. Green Jeeva had actual notice, as early as December 19, 2022, of the ‘803
Patent and the combinations and compositions of Magnesium L-Threonate over which
the ‘803 Patent claimed protection.

189. Green Jeeva had actual notice, as early as December 19, 2022, that
Magnesium L-Threonate was especially made or adapted for use in those combinations
and compositions over which the ‘803 Patent claimed protection.

190. On information and belief, based on its business model, Green Jeeva
imported, offered to sell, and sold Magnesium L-Threonate specifically because it is
made or adapted for use in those combinations and compositions over which the ‘803

Patent claimed protection.
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191. Green Jeeva had actual notice, as early as December 19, 2022, that its
importation, offering to sell, and sale of Magnesium L-Threonate to its customers would
lead to the infringement of the ‘803 Patent.

192. On information and belief, based on its business model, Green Jeeva knew
that its customers wanted to purchase Magnesium L-Threonate to create products that
utilized Magnesium L-Threonate, individually or with other ingredients, to form a
combination and composition over which the ‘803 Patent claimed protection.

193. On information and belief, Green Jeeva’s importation, offering to sell, and
sale of Magnesium L-Threonate has resulted in the direct infringement of the ‘803
Patent by Doe Defendants 1 through 20.

194. Green Jeeva’s continued importation, offering to sell, and sale of
Magnesium L-Threonate, despite actual notice of the fact that the same infringes upon
the ‘803 Patent, constitutes willful and intentional infringement of the ‘803 Patent.

195. Green Jeeva’s acts of infringement of the ‘803 Patent were undertaken and
continue to be undertaken without permission or license from ThreoTech.

196. Upon information and belief, Green Jeeva actively and knowingly intended
to aid, abet, direct, encourage, or otherwise contribute to Doe Defendants 1 through 20’s
direct infringement of the Magtein Patents.

197. Upon information and belief, Green Jeeva derived and received, and will
continue to derive and receive, gains, profits, and advantages from the above-described
acts of infringement in an amount not presently known to ThreoTech. ThreoTech has
been damaged as a result of Green Jeeva’s infringing conduct and is entitled to
monetary relief in an amount to be determined at trial.

198. ThreoTech will also continue to suffer severe and irreparable harm for
which ThreoTech has no adequate remedy at law. Green Jeeva’s continued infringement
will only encourage others to infringe on the Magtein Patents thereby diluting the
reputation of and consumer trust in the Magtein brand. As a result, ThreoTech seeks a
I
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permanent injunction from this Court prohibiting Green Jeeva from infringing on the
‘803 Patent.

199. ThreoTech is also entitled to its attorneys’ fees and costs upon prevailing in
this action due to the exceptional nature of this dispute under 35 U.S.C. § 285.

200. Further, ThreoTech is entitled to treble damages and/or exemplary damages
because of Green Jeeva’s knowing, intentional, and/or willful conduct under 35 U.S.C.
§ 284.

PRAYER FOR RELIEF
WHEREFORE, ThreoTech respectfully prays that this Court enter judgment

against Green Jeeva, as follows:

1. For an Order adjudging Green Jeeva to have willfully infringed on each of
the Magtein Patents;

2. For an Order enjoining Green Jeeva from directly or indirectly infringing
on each of the Magtein Patents;

3. For an accounting of all of Green Jeeva’s gains, profits, and advantages
derived by Green Jeeva’s infringement on each of the Magtein Patents, and for an award
of monetary damages adequate to compensate ThreoTech for ThreoTech’s lost profits as
a result of the past infringement and any continuing or future infringement up until
judgment is entered, but in no event less than reasonable royalty, costs, expenses, and
pre-judgment and post-judgment interest for Green Jeeva’s infringement on each of the
Magtein Patents;

4, For an award of treble damages and/or exemplary damages because of
Green Jeeva’s willful misconduct under 35 U.S.C. § 284;

5. For an Order that this is an exceptional case and for an award of attorneys’
fees and costs under 35 U.S.C. § 285;

6. For an award of pre-judgment interest at the maximum legal rate in an
amount to be proven at time of trial; and

7. For any other relief as the Court deems just and proper.
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DEMAND FOR JURY TRIAL
Pursuant to Rule 38(b) of the Federal Rules of Civil Procedure, ThreoTech

demands a trial by jury on all issues triable to a jury.

Dated: August 14, 2024 VORYS, SATER, SEYMOUR AND PEASE LLP

By: /s/ Adam S. Hamburg
Adam S. Hamburg

Attorneys for Plaintiffs, NEUROCENTRIA,
INC., and THREOTECH LLC
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MAGNESIUM COMPOSITIONS AND USES
THEREOF FOR NEUROLOGICAL
DISORDERS

CROSS REFERENCE

This application is a continuation of U.S. application Ser.
No. 12/054,384 filed on Mar. 28, 2008, which claims the
benefit of U.S. Provisional Application 60/896,458 filed on
Mar. 22, 2007, U.S. Provisional Application 60/994,902 filed
Sep. 20, 2007 and U.S. Provisional Application 61/066,592
filed Feb. 20, 2008, all of which are incorporated herein by
reference of their entirety.

BACKGROUND OF THE INVENTION

Magnesium is present in the human body and plays mul-
tiple roles. At the molecular level, magnesium is a cofactor for
over 300 enzymes responsible for some of the most important
biological activities in mammals, including humans. In living
cells, magnesium is involved in the homeostasis of other
minerals, such as sodium, potassium and calcium, and the
formation, transfer, storage and utilization of adenosine triph-
osphate (ATP), a principal source of energy in living cells. In
the human body, magnesium is involved in the maintenance
of normal muscle and nerve function, heart rhythm, bone
strength, and immune system health. Magnesium is also
involved in the regulation of blood sugar levels and the pro-
motion of normal blood pressure.

It has been reported that magnesium plays a role in the
regulation of synaptic plasticity (Slutsky et al., Neuron, 44,
835-849 (2004)), a cellular process believed to be involved in
organization of neural circuits during early development and
in storage of information in later stages. Magnesium appears
to be involved in selective suppression of so-called back-
ground synaptic activity, or background noise, during which
meaningful neuronal signals are unaffected. Magnesium thus
appears to increase the signal to noise ratio (S/N) of synaptic
transmission and thereby enhance synaptic plasticity.

Synapses are generally less plastic in the aging or diseased
brain. Loss of plasticity in the hippocampus, a brain region
associated with short-term memory, may cause forgetfulness
that is common in older people. Such loss of plasticity may
lead to pathological conditions associated with mild cogni-
tive impairment (MCI) or, more seriously, with Alzheimer’s
disease (AD). As to the latter, it has been reported that
deceased humans who had been afflicted with AD had sig-
nificantly lower levels of magnesium in regions of their brains
than did deceased humans of the same age who had not been
afflicted with AD (Andrasi et al., Magnesium Res. 13(3),
189-196 (2000)). As to aging effects, it has been reported that
supplementing the diet of aging rats with magnesium appears
to increase the expression level of a particular brain molecule,
the NMDA receptor, an effect associated with improvement
of cognitive function (U.S. Patent Application Publication
No. US 2006/0089335 Al)

Despite the physiological role of magnesium in human
health, people may not consume enough of the mineral in
their diets. Studies have shown that the dietary intake of
magnesium has historically been inadequate in the U.S. popu-
lation (Ford et al., (2003) J. Nutr. 133, 2879-2882) or rela-
tively low for certain population segments (Institute of Medi-
cine, For Calcium, Phosphorus, Magnesium, Vitamin D, and
Flouride, 202 and 393 (1997)). Magnesium deficit may lead
to or may be associated with many pathological symptoms,
such as loss of appetite, nausea, vomiting, fatigue, seizures,
abnormal heart rhythms, diabetes, and/or cardiovascular dis-
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ease, for example. According to several studies, magnesium
deficit may lead to or may be associated with attention deficit
hyperactivity disorder (ADHD) in children and symptoms
associated therewith (Kozielec et al., Magnes. Res. 10(2),
143-148 (1997) and Mousain-Bosc et al., Magnes. Res. 19(1),
46-52 (2006)).

Commercially available magnesium supplements include
magnesium oxide tablets or capsules, various inorganic mag-
nesium compounds, such as magnesium hydroxide and mag-
nesium sulfate, for example, various organic acid magnesium
salt compounds, such as magnesium salts of gluconic acid,
citric acid, and lactic acid, for example, and various magne-
sium chelate compounds. Magnesium oxide may be high in
elemental magnesium content, but very low in magnesium
bioavailability, or absorption rate in the human body (Ranade
et al., Am. J. Therapeut. 8(5), 345-357 (2001)). Inorganic
magnesium compounds, such as magnesium hydroxide and
magnesium sulfate, may also be poor in terms of magnesium
bioavailability and may give rise to an undesirable side-effect,
diarrhea. Organic acid magnesium salt compounds, such as
magnesium salts of gluconic acid, citric acid and lactic acid,
may be associated with gastrointestinal distress, laxative
effect, and/or diarrhea. While various so-called magnesium
chelate compounds have been promoted as having better
magnesium bioavailability, these compounds may be highly
alkaline and poor in terms of palatability.

The recommended daily intake of magnesium for an adult
is generally from about 15 mmol to 20 mmol (30 mEq to 40
mEq), and normal magnesium serum levels range from 0.7
mmol/LL to 1.0 mmol/L.. Foods that are rich in magnesium
include legumes, whole grains, green leafy vegetables, nuts,
coftee, chocolate and milk. Although these foods are readily
available, some individuals do not consume adequate quan-
tities to satisty the daily nutritional requirement. Further-
more, expanded consumption of processed foods, which tend
to contain less magnesium, may account for the perceptible
decline in dietary magnesium in the United States during the
past century. Thus, continued use of an oral magnesium
supplement that offers reliable absorption and bioavailability
is recommended for people with magnesium deficiency. Oral
magnesium supplements are available in a number of formu-
lations that utilize a different anion or salt—such as oxide,
gluconate, chloride or lactate dihydrate. However, these
preparations are not interchangeable because they have dif-
ferences in absorption, bioavailability and palatability.

Magnesium is absorbed primarily in the distal small intes-
tine, and healthy people absorb approximately 30% to 40% of
ingested magnesium. Since magnesium is predominately an
intracellular cation, the effectiveness of a dosage form is
assessed by its solubility and rate of uptake from the small
intestine into the bloodstream and by its transfer into the
tissues. Magnesium balance is regulated by the kidneys.
When magnesium levels in the blood are high, the kidneys
will rapidly excrete the surplus. When magnesium intake is
low, on the other hand, renal excretion drops to 0.5 mmol to 1
mmol (1 mEq to 2 mEq) per day.

Means for providing magnesium to the human body as a
supplement have been proposed in the art. For example, for
the treatment of arrhythmia, magnesium sulfate has been
intravenously administered to patients. Other dietary supple-
ments have included magnesium oxide, magnesium hydrox-
ide and magnesium carbonate. Despite the ability of these
compounds to increase magnesium levels, they are primarily
insoluble in the gastrointestinal tract, and hence, not easily
delivered to the gastrointestinal system, without side-effects.
As such, there is a considerable need for improved magne-
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sium compositions, uses thereof, and/or associated technol-
ogy. The subject invention satisfies these needs and provides
related advantages as well.

SUMMARY OF THE INVENTION

A composition for administration to a subject is described
herein. Such a composition may comprise at least one mag-
nesium-comprising component (MCC) or also used herein as
magnesium-counter ion compound. Examples of an MCC
include a magnesium salt of an amino acid, magnesium
acetate, magnesium ascorbate, magnesium citrate, magne-
sium gluconate, magnesium lactate, magnesium malate,
magnesium pyrrolidone carboxylate, magnesium taurate, and
magnesium threonate. Such a composition may comprise at
least one component of non-acidified milk sufficient to
enhance bioavailability of elemental magnesium associated
with the MCC. Examples of such a component include lac-
tose, a fatty acid or milk fat, and/or another organic compo-
nent thereof, for example, sufficient for such enhancement. A
mass ratio of the amount of elemental magnesium associated
with the at least one MCC and the amount of the component
may be from about 1 to about 5 to about 1 to about 3000. Such
a composition may be suitable for oral administration to a
subject.

In one embodiment, the present invention provides an oral
dosage form comprising 300 mg to 1.5 g of magnesium
threonate. The oral dosage form can be a tablet, formulated in
form of liquid, in immediate or sustained release format. In
some aspects, the oral dosage form comprises a plurality of
beads encapsulated in a capsule. Such format can be used as
a sustained release formulation.

In another embodiment, the present invention provides a
magnesium-containing composition that has the following
characteristics: (a) the magnesium contained therein has a
weight percentage of at least about 8%; (b) a counter ion
comprises at least two hydroxyl groups; (c) the composition
has a solubility of at least at least 20 mg/ml.; and (d) the
composition exhibit a pH value between about 6 to 8.5 when
dissolved in water.

The present invention also provides a magnesium-contain-
ing an oral dosage that comprises a pharmaceutically active
agent and an excipient, wherein the excipient is magnesium
threonate

Further provided in the present invention is a food compo-
sition comprising a food carrier and a magnesium-containing
compound where the magnesium-containing compound is
characterized in that: a) the carbon contained therein has a
weight percentage of at least about 8% of the weight of a
counter ion; b) a counter ion comprises at least two hydroxyl
groups; ¢) the composition has a solubility of at least about 20
mg/mL; and d) the composition exhibits a pH value between
about 6-8.5 when dissolved in water. In some embodiments,
the magnesium containing compound comprises magnesium
threonate. In other embodiments, the food composition is
packaged as a beverage, a solid food or a semi-solid food. In
still other embodiments the food composition is packaged as
a snack bar, a cereal product, a bakery product or a dairy
product. The food composition may be milk or a soft drink. In
some embodiments, the food composition comprises: an
effective amount of magnesium or salt thereof for modulating
cognitive function in a subject in need thereof; and a food
carrier. Where desired, the food composition comprises mag-
nesium threonate. In some embodiments, the food composi-
tion contains magnesium or a salt thereof present in an
amount effective to enhance short-term memory or long-term
memory, ameliorate dementia or ameliorate depression. Also
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provided is a food supplement comprising magnesium thre-
onate. Also provided is a method of preparing a food supple-
ment comprising mixing magnesium threonate with a food
additive agent. In some embodiments, the food additive agent
is a sweetening agent, a flavoring agent, a coloring agent, a
filling agent, a binding agent, a lubricating agent or a preser-
vative agent.

A composition, kit, and/or a method described herein may
be useful for purposes described herein, such as maintaining,
enhancing, and/or improving health, nutrition, and/or another
condition of a subject, and/or cognitive, learning, and/or
memory function, for example, such as magnesium defi-
ciency, mild cognitive impairment (MCI), Alzheimer’s dis-
ease (AD), attention deficit hyperactivity disorder (ADHD),
amyotrophic lateral sclerosis (ALS) or Lou Gehrig’s disease,
Parkinson’s disease, diabetes, migraine, anxiety, mood, and
hypertension, merely by way of example.

A method of providing magnesium supplementation to a
subject is described herein. Such a method may comprise
administering to the subject at least one MCC, such as any of
those described above. Such a method may comprise admin-
istering to the subject at least one component of non-acidified
milk sufficient to enhance bioavailability of elemental mag-
nesium associated with the MCC, such as any of those
described above. A mass ratio of the amount of elemental
magnesium associated with the at least one MCC and the
amount of the component maybe as described above. Such a
method may comprise oral administration to the subject.

In one embodiment, the present invention provides a
method of enhancing cognitive function. The method com-
prises administering to a subject an amount of magnesium-
containing compound effective to achieve a physiological
concentration of magnesium at about 0.75 mM or above,
wherein said concentration of magnesium is measured under
a fasting condition. In some instances, the concentration of
magnesium is measured after fasting for at least about twelve
hours. In other instances, the physiological concentration is
serum concentration, plasma concentration, or cerebrospinal
fluid concentration. In some embodiments, the magnesium-
containing compound is a magnesium-counter ion com-
pound. In other embodiments, the counter ion is an organic
ion. In other instances the organic counter ion is threonate. In
some embodiments, the magnesium-containing compound is
a magnesium-supplemented foodstuff. Also provided is a
method where the cognitive function is short-term memory or
long-term memory. In some instances, the physiological con-
centration is maintained for a period of greater than one
month.

In one embodiment, a method of maintaining cognitive
function is provided wherein the method comprises adminis-
tering to a subject an amount of magnesium-containing com-
pound effective to increase a physiological concentration of
magnesium by at least about 10% as compared to an initial
level of magnesium prior to the administration. In some
instances the increase is measured under a fasting condition.
In other instances, the physiological concentration is serum
concentration, plasma concentration, or cerebrospinal fluid
concentration. In some embodiments the magnesium-con-
taining compound is a magnesium-counter ion compound. In
other embodiments the counter ion is an organic counter ion.
In a particular embodiment the organic counter ion is thre-
onate. In some embodiments, the magnesium-containing
compound is a magnesium-supplemented foodstuff. In still
further embodiments, the concentration is maintained for a
period of greater than four months. In yet another embodi-
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ment, the method comprises the step of determining starting
physiological magnesium concentration of the subject under
a fasting condition.

Also provided is a method of maintaining and/or enhanc-
ing cognitive function comprising administering to a subject
an amount of metal-organic counter ion complex effective to
increase a physiological concentration of threonate by at least
about 10% as compared to an initial level of threonate prior to
said administration. In some instances the metal-organic
counter ion complex comprises threonate as a counter ion.

In another aspect of the invention, a method for therapeutic
or prophylactic treatment of a cognitive dysfunction is pro-
vided, wherein the method comprises administering to a sub-
ject in need of therapeutic or prophylactic treatment of cog-
nitive dysfunction a magnesium-containing composition to
yield a level of physiological concentration of magnesium
sustained at the level of 0.75 mM or above foratleast about 15
days. In some instances, the magnesium is sustained at the
level of 0.75 mM or above for at least about one month or at
least about four months. In other instances, magnesium con-
centration is magnesium plasma concentration measured
after fasting for at least about eight hours. In some embodi-
ments, the subject is an adult. In other embodiments, the
subject is a patient suffering from or diagnosed with dementia
or Alzheimer’s disease.

Where desired, one can administer to a subject an amount
of magnesium-containing compound effective to achieve a
physiological concentration of magnesium atabout 0.78 mM,
0.8 mM, 0.82 mM, 0.84 mM, 0.86 mM, 0.88 mM, 0.90 mM,
0.92 mM, 0.94 mM, 0.96 mM, 0.98 mM, or above. In one
aspect, such magnesium concentration is maintained for at
least 1 month, 2 months, 3 months, 4 months, 5 months, 6
months, 1 year, 1.5 years, 2 years, or even longer. Preferably,
the concentration of magnesium is measured under a fasting
condition, e.g., after fasting for at least about 8 hours, 10
hours, 12 hours, 15 hours, 24 hours, or even longer. The
physiological concentration of magnesium can be serum con-
centration, plasma concentration, or cerebrospinal fluid con-
centration. Such physiological concentration can be deter-
mined by measuring intracellular ionized magnesium in red
blood cells, bone magnesium content, magnesium concentra-
tion in the cerebrospinal fluid, a sublingual magnesium assay
intracellular free magnesium, or nuclear magnetic resonance
spectroscopy. In some aspect, the magnesium-containing
compound is effective in improving short-term or long-term
memory.

In a related embodiment, the present invention provides a
method of therapeutic or prophylactic treatment of cognitive
dysfunction, comprising: administering to a subject in need
for a therapeutic or prophylactic treatment of cognitive dys-
function a composition of magnesium that yields a sustained
level physiological concentration of magnesium of 0.75 mM
or above for at least about 15 days, e.g. upon, multiple dos-
ages. Preferably, the beneficial effect can last longer than 20
days, 25 days, 1 month, 2 months, 3 months, 4 months, 5
months, 6 months, 1 year, 1.5 years, 2 years or longer.

In another embodiment, the present invention provides a
method of ameliorating the effects of a neurological disorder.
The method comprises administering to a subject an amount
of magnesium-containing compound effective to increase a
physiological concentration of magnesium by at least about
10% as compared to an initial level of magnesium prior to the
administration. In some instances, the increase is measured
under a fasting condition. In other instances the concentration
of magnesium is measured after fasting for at least about
twelve hours. In some embodiments of this method, the neu-
rological disorder is dementia, Alzheimer’s disease or
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depression. In other embodiments of the method, the physi-
ological concentration is serum concentration, plasma con-
centration or cerebrospinal fluid concentration. In some
embodiments of this method, the magnesium-containing
compound is a magnesium-counter ion compound. Where
desired, the counter ion is an organic ion. In a particular
embodiment, the organic counter ion is threonate. In some
instances, the magnesium-containing compound is a magne-
sium-supplemented foodstuff. In some instances of this
method, the concentration is maintained for a period of
greater than four months. In other embodiments, the method
further comprises the step of determining starting physiologi-
cal magnesium concentration of the subject under a fasting
condition.

Yet another aspect of the present invention provides a
method of therapeutic or prophylactic treatment of a neuro-
logical disorder, comprising administering to a subject in
need of therapeutic or prophylactic treatment of said neuro-
logical disorder, a magnesium-containing composition to
yield a sustained level of physiological concentration of mag-
nesium of 0.75 mM or above for at least about 15 days. In
some embodiments, the composition of magnesium yields a
sustained level of physiological concentration of magnesium
01 0.75 mM or above for at least about one month or at least
about four months. In some instances, the neurological dis-
order is dementia, depression or Alzheimer’s disease.

In still another embodiment, a method of therapeutic or
prophylactic treatment of a neurological disorder is provided
where the method comprises comprising administering to a
subject an amount of metal-organic counter ion complex
effective to increase a physiological concentration of thre-
onate by at least about 10% as compared to an initial level of
threonate prior to said administration. In some instances, the
metal-organic counter ion complex comprises threonate as a
counter ion.

Also provided is a method of ameliorating the effects of a
metabolic disorder comprising administering to a subject an
amount of magnesium-containing compound effective to
increase a physiological concentration of magnesium by at
least about 10% as compared to an initial level of magnesium
prior to said administration. In some instances the concentra-
tion of magnesium is measured after fasting for at least about
twelve hours. In other instances, the physiological concentra-
tion is serum concentration, plasma concentration, or cere-
brospinal fluid concentration. In some embodiments of this
method the magnesium-containing compound is a magne-
sium-counter ion compound. In other embodiments, the
counter ion is an organic ion. In a particular embodiment, the
organic counter ion is threonate. In some embodiments, the
magnesium-containing compound is a magnesium-supple-
mented foodstuff. In some embodiments, the metabolic dis-
order is diabetes. In other embodiments, the concentration is
maintained for a period of greater than 1 month.

In still another aspect of the present invention a method of
therapeutic or prophylactic treatment of a metabolic disorder
is provided, wherein the method comprises administering to a
subject in need of therapeutic or prophylactic treatment of a
metabolic disorder a magnesium-containing composition to
yield a level of physiological concentration of magnesium
sustained at the level of 0.75 mM or above for atleast about 15
days. In some instances, the magnesium is sustained at the
level of 0.75 mM or above for at least about 1 month or at least
about four months. In other instances, magnesium concentra-
tion is magnesium plasma concentration measured after fast-
ing for at least about 8 hours. In some embodiments, the
subject is an adult.
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In yet another aspect of the present invention, a method of
therapeutic or prophylactic treatment of a metabolic disorder
is provided comprising administering to a subject an amount
of metal-organic counter ion complex effective to increase a
physiological concentration of threonate by at least about
10% as compared to an initial level of threonate prior to said
administration. In some embodiments the metal-organic
counter ion complex comprises threonate as a counter-ion. In
other embodiments, the metal-organic counter ion complex is
magnesium threonate. In still other embodiments, the metal-
organic counter ion complex is administered orally. In still
other embodiments, the metal-organic counter ion complex is
provided as a food supplement.

Another embodiment provides a method of extending
lifespan of a subject comprising administering to said subject
an amount of magnesium-containing compound effective to
achieve a physiological concentration of magnesium of about
0.75 mM or above, thereby extending the lifespan of said
subject, wherein said concentration is measured under a fast-
ing condition. In some embodiments, the concentration of
magnesium is measured after fasting for at least about twelve
hours. In other embodiments, the physiological concentration
is serum concentration, plasma concentration, or cerebrospi-
nal fluid concentration. In some embodiments, the magne-
sium-containing compound is a magnesium-counter ion
compound. In other embodiments, the counter ion is an
organic counter ion. In a particular embodiment, the organic
counter ion is threonate. In some embodiments, the said mag-
nesium-containing compound is a magnesium-supplemented
foodstuff. In some embodiments, the concentration is main-
tained for a period of greater than 1 month.

Another embodiment provides a method of extending
lifespan of a subject comprising administering to a subject an
amount of magnesium-containing compound effective to
increase a physiological concentration of magnesium by at
least about 10% as compared to an initial level of magnesium
prior to said administration. In some embodiments, the
increase is measured under a fasting condition. In some
embodiments, the physiological concentration is serum con-
centration, plasma concentration, or cerebrospinal fluid con-
centration. In some embodiments, the magnesium-containing
compound is a magnesium-counter ion compound. In some
embodiments, the counter ion is an organic counter ion. In
some embodiments, the organic counter ion is threonate. In
some embodiments, the magnesium-containing compound is
a magnesium-supplemented foodstuff. In some embodi-
ments, the concentration is maintained for a period of greater
than 4 months. In some embodiments, the method further
comprises the step of determining starting physiological
magnesium concentration of said subject under a fasting con-
dition.

Still another embodiment of the present invention provides
a method of extending lifespan of a subject comprising
administering to a subject an amount of metal-organic
counter ion complex effective to increase a physiological
concentration of threonate by at least about 10% as compared
to an initial level of threonate prior to said administration. In
some embodiments, the metal-organic counter ion complex
comprises threonate as a counter-ion.

Also provided is a method of determining an effective
amount of magnesium to produce a physiological effect,
comprising the steps of: a) obtaining a sample from a subject
being tested, wherein said sample is taken under a fasting
condition; b) determining a physiological concentration of
magnesium from said sample; and ¢) providing the subject
with a magnesium-containing compound dosing regimen
effective to achieve a physiological concentration of magne-
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sium of about 0.75 mM or above. In some embodiments, the
concentration of magnesium is measured after fasting for at
least about twelve hours. In other embodiments, the physi-
ological concentration is serum concentration, plasma con-
centration, or cerebrospinal fluid concentration. In some
embodiments, the magnesium-containing compound is a
magnesium-counter ion compound. In still other embodi-
ments, the counter ion is an organic counter ion. In a particu-
lar embodiment, the organic counter ion is threonate. In some
embodiments, the magnesium-containing compound is a
magnesium-supplemented foodstuff. In another embodi-
ment, the method further comprises the step of determining a
physiological concentration of magnesium after said subject
has begun said dosing regimen.

Another embodiment of the present invention provides a
method of determining an effective amount of magnesium to
produce a physiological effect, comprising the steps of: a)
obtaining a sample from a subject being tested, wherein said
sample is taken under a fasting condition; b) determining a
physiological concentration of magnesium from said sample;
and c¢) providing said subject with a magnesium-containing
compound dosing regimen effective to achieve an increase in
aphysiological concentration of magnesium by at least about
10% as compared to an initial level of magnesium measured
under a fasting condition.

Where desired, the amount of magnesium-containing com-
pound s effective to increase a physiological concentration of
magnesium by at least about 12%, 14%, 15%, 20%, 25% or
more as compared to an initial level of magnesium prior to
said administration. The increase in physiological concentra-
tion of magnesium can last for at least 1 month, 2 months, 3
months, 4 months, 5 months, 6 months, 1 year, 1.5 years, 2
years, or even longer. As noted herein, the increase in physi-
ological concentration of magnesium is preferably measured
after a fasting condition. The neurological disorders that can
be ameliorated by the subject method include but are not
limited to dementia, Alzheimer’s disease, and depression. In
a related but separate embodiment, the present invention pro-
vides a method of ameliorating depression by administering
to a subject in need for a therapeutic or prophylactic treatment
of depression, a composition of magnesium to yield a sus-
tained level of physiological concentration of magnesium of
0.75 mM or above for at least about 15 days, e.g. upon
multiple dosages. Preferably, the beneficial effect can last
longer than 20 days, 25 days, 1 month, 2 months, 3 months, 4
months, 5 months, 6 months, 1 year, 1.5 years, 2 years or
longer.

In yet another embodiment, the present invention provides
a method of increasing bone density. The method comprises
the step of administering to a subject in need for a therapeutic
or prophylactic treatment of bone density a composition of
magnesium to be sustained at the level of 0.75 mM or above
for at least about 15 days, 20 days, 25 days, 1 month, 2
months, 3 months, 4 months, 5 months, 6 months, 1 year, 1.5
years, 2 years or longer.

In still another embodiment, the present invention provides
a method of extending lifespan of a subject comprising
administering to said subject an amount of magnesium-con-
taining compound effective to achieve a physiological con-
centration of magnesium of about 0.75 mM or above, thereby
extending the lifespan of said subject, wherein said concen-
tration is measured under a fasting condition. Also provided
in a related embodiment is a method of increasing expected
life span of a subject, comprising: administering to a subject
a composition of magnesium to yield a sustained level of
physiological concentration of magnesium of 0.75 mM or
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above for at least about 15 days, 20 days, 25 days, 1 month, 2
months, 3 months, 4 months, 5 months, 6 months, 1 year, 1.5
years, 2 years or longer.

The present invention also provides a method of determin-
ing an effective amount of magnesium to produce a physi-
ological effect. The method comprises the steps of (a) obtain-
ing a sample from a subject being tested, wherein said sample
is taken under a fasting condition; (b) determining a physi-
ological concentration of magnesium from said sample; and
(c) providing said subject with a magnesium-containing com-
pound dosing regimen effective to achieve a physiological
concentration of magnesium of about 0.75 mM or above. In a
related but separate embodiment, the method of determining
an effective amount of magnesium to produce a physiological
effect comprises the steps of (a) obtaining a sample from a
subject being tested, wherein said sample is taken under a
fasting condition; (b) determining a physiological concentra-
tion of magnesium from said sample; and (¢) providing said
subject with a magnesium-containing compound dosing regi-
men effective to achieve an increase in a physiological con-
centration of magnesium by at least about 10% as compared
to an initial level of magnesium measured under a fasting
condition. The physiological effect encompasses enhanced
cognitive function (e.g., short-term memory or long-term
memory), ameliorating an effect of a neurological disorder
such as Alzheimer’s disease or depression.

These and various other aspects, features, and embodi-
ments are further described herein. Any other portion of this
application is incorporated by reference in this summary to
the extent same may facilitate a summary of subject matter
described herein, such as subject matter appearing in any
claim or claims that may be associated with this application.

In a related but separate embodiment, the present invention
provides an oral dosage form comprising about 0.1 mg to 800
mg of magnesium threonate. Where desired the oral dosage
form comprises between about 1 mg to about 100 mg, 10 mg
to about 500 mg, or more magnesium threonate. In some
embodiment, the oral dosage form is substantially free of
excipient. The oral dosage form can be in form of a tablet,
capsule, or any other known format. The present invention
also provides food supplements comprising the subject MCC
or magnesium-counter ion compound.

Also provided is a method of determining an amount of
magnesium-containing component that is needed to produce
a physiological effect in a subject, comprising the steps of:

a. obtaining a sample of biological fluid from the subject;

and

b. calculating the amount of magnesium to be supplied to

said subject according to the formula of:

Mg, ~GFRT-Mg,,, %, ([Mglo’~[Mglo' V&,

wherein Mg, is effective amount of magnesium to be

supplied to said subject;

wherein [Mg],' is the initial concentration of magne-
sium in extracellular compartment;

wherein K, is bioavailability of said magnesium-con-
taining component;

wherein GFR is glomerular filtration rate;

wherein k, is the excretion rate of filtered Mg in kidney;

wherein T is time in hours;

wherein Mg,,. is molecular weight of the element mag-
nesium; and

wherein [Mg],” is a desired concentration of magnesium
to be achieved upon supplementing said subject the
determined amount of magnesium-containing com-
ponent.
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In some embodiments, the concentration of magnesium in
said biological fluid is measured under a fasting condition. In
some embodiments, the concentration of magnesium is mea-
sured after fasting for at least about twelve hours. In some
embodiments, the biological fluid is selected from blood,
serum and, plasma. In some embodiments, the amount of
magnesium supplied is effective to achieve an increase in a
physiological concentration of magnesium by at least about
5% as compared to an initial level of magnesium measured
under a fasting condition.

INCORPORATION BY REFERENCE

All publications and patent applications mentioned in this
specification are herein incorporated by reference to the same
extent as if each individual publication or patent application
was specifically and individually indicated to be incorporated
by reference.

BRIEF DESCRIPTION OF THE DRAWINGS

The novel features of the invention are set forth with par-
ticularity in the appended claims. A better understanding of
the features and advantages of the present invention will be
obtained by reference to the following detailed description
that sets forth illustrative embodiments, in which the prin-
ciples of the invention are utilized, and the accompanying
drawings of which:

A description of various aspects, features, embodiments,
and examples is provided herein with reference to the accom-
panying drawings, which are briefly described below. The
drawings may illustrate one or more aspect(s), feature(s),
embodiment(s), and/or example(s) in whole or in part. The
drawings are illustrative and are not necessarily drawn to
scale.

FIG. 1 is a graphical presentation of results of a taste test
concerning two different compositions comprising milk and
various sources of magnesium, as further described in
Example 2.

FIG. 2 is a graphical presentation of the enhancement of the
magnesium absorption rate in four groups of young adult rats
that were exposed, respectively, to four different composi-
tions: 1) magnesium gluconate (12 mM) in skim milk; 2)
magnesium gluconate (12 mM) in milk prepared from pow-
dered milk; 3) magnesium gluconate (12 mM) in water com-
prising 1% cream; or 4) magnesium gluconate (12 mM) in
water comprising 5 weight percent lactose. The enhancement
of the magnesium absorption was measured as a percentage
relative to the magnesium absorption rate in a control group
of young adult rats that were exposed to a composition com-
prising magnesium gluconate (12 mM) and water, as further
described in Example 3.

FIG. 3 is a graphical presentation of the magnesium
absorption rate in young adult rats that were exposed to a
composition of a mixture of magnesium-counter ion compo-
nents and water and the magnesium absorption rate in young
adult rats that were exposed to a composition of the same
mixture of magnesium-counter ion components and skim
milk, as further described in Example 4.

FIG. 4 is a graphical presentation of the magnesium
absorption rate in young adult rats that were exposed to a
composition of magnesium chloride and water, magnesium
gluconate and skim milk, or magnesium gluconate and in
water comprising 5 weight percent lactose, versus the
elemental magnesium intake (mg/day/rat), as further
described in Example 5.
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FIG. 5 is a graphical presentation of the magnesium
absorption rate in young adult rats that were exposed to a
composition of magnesium chloride and water, or magne-
sium threonate and water, versus the elemental magnesium
intake (mg/day/rat), as further described in Example 6.

FIG. 6 is a graphical presentation of the average concen-
tration of magnesium in serum taken from young adult rats
that were exposed to a composition of magnesium chloride
and water, magnesium threonate and water, or a mixture of
magnesium gluconate, magnesium lactate, magnesium cit-
rate and skim milk, or de-ionized water, as further described
in Example 7.

FIG. 7 is a graphical representation of the average percent-
age improvement of spatial working memory results for vari-
ous young and aged rats that were fed various diets, plotted
for various days of a training and testing period (panels A and
B); and the percentage enhancement in young and aged rats
receiving magnesium supplementation (panel C).

FIG. 8 is a graphical representation of experimental data
showing the restorative effect of magnesium on short-term
recognition memory in rats. The top portion of the figure is a
graphical representation of the experimental methodology.

FIG. 9 is a graphical representation of experimental data
showing the increase in the time course of recognition
memory decline in rats given magnesium. The top portion of
the figure is a graphical representation of the experimental
methodology.

FIG. 10 is a graphical representation of results from an
elevated T-maze task for young and old rats. The represented
data demonstrate that magnesium improves working and
short-term spatial memory in aging rats. The top portion of
the figure is a graphical representation of the experimental
methodology.

FIG. 11 is a graphical representation of experimental
results enhancement of short term memory in rats receiving a
magnesium mixture and 5% lactose.

FIG. 12 is a graphical representation of experimental
results from a water maze test conducted on young and aged
rats. The represented data show that magnesium threonate
supplementation leads to enhancement of learning and long-
term memory in both young and aged rats.

FIG. 13 is a graphical representation of the results of a
memory test conducted on young and aged rats. The data
demonstrates that magnesium supplementation enhance
memory in both populations.

FIG. 14 is a graphical representation of experimental
results from pattern completion tests conducted on aged rats.
The data demonstrates the effects of magnesium threonate on
the memory process. The top portion of the figure is a graphi-
cal representation of the experimental methodology.

FIG. 15 is a graphical representation of the effects of mag-
nesium threonate on the memory process in a mouse model of
Alzheimer’s Disease (AD). The data demonstrates that both
learning (panels A and C) and memory (panels B and D) at
both 6 and 13 months are improved when AD mice are given
magnesium threonate.

FIG. 16 is a graphical representation of the results from a
learning (panel A) and memory (panel B) comparison of
magnesium threonate treatment with drugs aricept or meman-
tine used to treat AD.

FIG. 17 is a graphical representation of serum concentra-
tion levels of magnesium in men and women.

FIG. 18 is a graphical representation of serum concentra-
tion levels of magnesium in women between the ages of 18
and 35.

FIG. 19 is a graphical representation of the correlation of
magnesium intake and short-term memory effects.
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FIG. 20 is a graphical representation of the correlation of
plasma concentration of magnesium and short-term memory
effects.

FIG. 21 is a graphical representation of the correlation
between magnesium intake and increased motility in mice
with and without AD at both 7 months and 15 months.

FIG. 22 is a graphical representation of the antidepressant
effects of magnesium.

FIG. 23 is a graphical representation of the effect of mag-
nesium on the lifespan of Drosophila.

FIG. 24 is a graphical representation of the correlation
between lifespan increase and magnesium intake in Droso-
phila.

FIG. 25 is a graphical representation of the bioavailability
of different magnesium-containing compositions.

FIG. 26 is a graphical representation of the correlation
between magnesium concentration in the brain, the amount of
magnesium intake (panel A) and the correlation between
short term memory effects (panel B).

FIG. 27 is a graphic representation of the effectiveness of
magnesium threonate, compared with magnesium gluconate
in milk, in absorption by the brain (panel A). Also shown is a
comparison of the results of a memory test using magnesium
threonate (panel B) and magnesium gluconate+milk (panel
Q).

FIG. 28 is a graphic representation of a method of deter-
mining an effective magnesium dosing regimen based on
basal magnesium concentration under fasting conditions.
Panel A demonstrates the relationship between blood and
urine magnesium concentration and Panel B shows the use of
magnesium concentration in the extracellular compartment
and in urine to determine proper dosing.

FIG. 29 shows the protection of synapse loss in AD mice by
magnesium threonate treatment. Panel A demonstrates the
lower synapses count in dentate gyrus of hippocampus of AD
mice. Panel B demonstrates the higher synaptic density in the
same region. Panel C demonstrates the quantitative compari-
son of the synaptic densities in AD mice, AD mice with MgT
treatment, and wild type mice.

DETAILED DESCRIPTION OF THE INVENTION

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 inven-
tion. 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.

It will be understood that a word appearing herein in the
singular encompasses its plural counterpart, and a word
appearing herein in the plural encompasses its singular coun-
terpart, unless implicitly or explicitly understood or stated
otherwise. Further, it will be understood that for any given
component described herein, any of the possible candidates
or alternatives listed for that component, may generally be
used individually or in any combination with one another,
unless implicitly or explicitly understood or stated otherwise.
Additionally, it will be understood that any list of such can-
didates or alternatives, is merely illustrative, not limiting,
unless implicitly or explicitly understood or stated otherwise.
Still further, it will be understood that any figure or number or
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amount presented herein is approximate, and that any numeri-
cal range includes the minimum number and the maximum
number defining the range, whether the word “inclusive” or
the like is employed or not, unless implicitly or explicitly
understood or stated otherwise. Generally, the term “approxi-
mately” or “about” or the symbol “~” in reference to a figure
or number or amount includes numbers that fall within a
range of £5% of same, unless implicitly or explicitly under-
stood or stated otherwise. Yet further, it will be understood
that any heading employed is by way of convenience, not by
way of limitation. Additionally, it will be understood that any
permissive, open, or open-ended language encompasses any
relatively permissive to restrictive language, less open to
closed language, or less open-ended to closed-ended lan-
guage, respectively, unless implicitly or explicitly understood
or stated otherwise. Merely by way of example, the word
“comprising” may encompass “‘comprising”-, “consisting
essentially of”-, and/or “consisting of”’-type language.

A magnesium-counter ion composition, a kit, and/or a
method described herein may be useful for purposes
described herein, such as maintaining, enhancing, and/or
improving health, nutrition, and/or another condition of a
subject, and/or cognitive, learning, and/or memory function,
for example, such as magnesium deficiency, mild cognitive
impairment (MCI), Alzheimer’s disease (AD), attention defi-
cit hyperactivity disorder (ADHD), ALS, Parkinson’s dis-
ease, diabetes, migraine, anxiety, mood, and hypertension,
merely by way of example. A description of various aspects,
features, embodiments, and examples, is provided herein.

The body magnesium level among human population var-
ies from person to person, approximately distributed accord-
ing to a Gaussian curve. For example, in a survey among 9506
white males and females the serum Mg levels were distributed
between about 0.75 mM and about 0.95 mM with most sub-
jects having a serum magnesium level near the middle of the
distribution. The distribution in men and women is shown in
FIG. 17 (adopted from Kao et al., Arch. Intern. Med. 159:
2151-9 (1999); FIG. 18). The distribution in serum magne-
sium levels among young and healthy women has also been
reported and show a similar distribution pattern, as shown in
FIG. 18 (adopted from Cole and Quamme, J. Amer. Soc.
Nephrol. 11: 1937-47 (2000)). However, other studies have
shown that blood (serum or plasma) magnesium levels in AD
patients are approximately 20% lower than healthy control
groups. See, e.g., Lemke, Biol. Psychiatry. 37: 341-3 (1995);
Cilliler et al. Gerontology. 53: 419-22 (2007).

A number of methods have been used to assess the body
magnesium levels in humans. These methods differ from one
another in the type of sample and the analytical technique
used. Serum and plasma have been the two most commonly
used types of samples although some studies used red blood
cells or tissue samples. Among the Mg detection techniques
used are: absorbance-based dye technique, atomic absorption
technique, ion-selective electrode technique and NMR tech-
nique. The first two techniques measure the total magnesium
concentration, which include both ionized free Mg>* and
Mg>* bound to proteins and other molecules in the sample,
while the latter two techniques measure only ionized magne-
sium.

A major problem with the various methods mentioned
above is the lack of a standardized test, including a standard-
ized condition under which a test is performed. There is also
poor understanding about the interrelation between the
experimental values obtained from the various methods. For
this reason, the range of blood magnesium (serum or plasma)
levels reported for healthy subjects or patients vary widely
from study to study and from lab to lab. For example, Cilliler,
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et al. reported that the average serum Mg levels for AD
patients diagnosed as mild and moderate, AD patients diag-
nosed as severe, and non-AD control subjects were 0.92 mM
(2.197 mg/dl), 0.88 mM (2.11 mg/dl) and 1.05 mM (2.51
mg/dl), respectively. Although the trend for blood magnesium
level between AD patients and their healthy control subjects
is consistent with earlier findings, the absolute values of the
serum magnesium levels determined by these authors are
significantly higher than those reported elsewhere. For
example, the 0.92 and 0.88 mM serum magnesium concen-
trations reported by Cilliler, et al. are even higher than the
means of serum magnesium concentration for healthy people
shown in FIGS. 17 and 18. In another study by Garba, et al.
the average serum Mg level among 20 healthy subjects aged
from 18 to 40 was only 0.27 mM (640 pg/dl).

Further contributing to the confusion is the lack of a guide-
line on the timing of sampling. In some studies, subjects were
subject to overnight fasting before blood samples were taken
while in some other studies this sampling protocol was not
clearly followed. Part of the confusion may be related to the
fact that most clinical guidelines for blood magnesium test do
not require any preparation (such as fasting) for the test (see,
eg., http://health.nytimes.com/health/guides/test/serum-
magnesium-test/overview.html; http://www.med.umich.edu/
1libr/aha/aha_smagnesi_crs.htm; and http://www.privatem-
dlabs.com/lp/magnesium_info.php). Thus, non-standardized
sampling procedures may be a major contributing factor
accounting for the wide variations of human blood magne-
sium levels reported in the literature. One aspect of the
present invention provides a method for standardizing deter-
mination of physiological concentrations of magnesium.
Another aspect of the present invention is utilizing such deter-
minations to provide guidelines for magnesium supplemen-
tation to enhance beneficial effects of magnesium.

In one embodiment, the present invention provides a range
of physiologically useful concentrations of magnesium to
effect a desired physiological effect. In some embodiments,
these concentrations are “high end” concentrations. Such
“high end” concentrations include serum magnesium concen-
tration from about 0.60 mM, 0.65 mM, 0.70 mM, 0.75 mM,
0.80 mM. 0.85 mM, 0.95 mM, 1.0 mM, 1.05 mM, 1.10 mM,
1.15 mM to 1.2 mM or even higher, plasma magnesium
concentration from about 0.70 mM, 0.75 mM, 0.80 mM. 0.85
mM, 0.95 mM, 1.0 mM, to 1.05 mM or even higher, and/or
blood ionized magnesium concentration from about 0.50
mM, 0.55 mM, 0.60 mM, 0.65 mM, to about 0.70 mM. In
some other embodiments, the subject magnesium-containing
compound is effective to increase a physiological concentra-
tion of magnesium by at least about 10%, 11%, 12%, 13%,
14%, 15%, 20%, 25% or even higher as compared to an initial
level of magnesium prior to administration of it to a subject.
Where desired, suitable concentrations for eliciting the
effects of magnesium supplementation as described herein
can be from about 0.8, 0.9, 1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6,
times the median value reported. Where desired, the selected
physiological concentration of magnesium is measured under
a fasting condition, e.g., without taking food for at least about
8 hours, 10 hours, 12 hours, 15 hours, 24 hours, or even
longer.

Additionally, magnesium compounds may be delivered to
the brain of a subject via a pump or any other suitable injec-
tion device. Such devices are known in the art and may deliver
compounds directly to the brain or indirectly to the brain via
the spinal cord. Administration using such devices, for
example perispinal etanercept administration, has been
described previously. See, Tobinick and Gross J. Neuroin-

flammation 5:2). This example is given only for illustration



Case 2:24-cv-06919 Document 1 Filed 08/15/24 Page 72 of 623 Page ID #:72

US 9,125,878 B2

15

purposes and is not intended to be limiting on the present
invention. The amount of magnesium delivered to the brain
may be such that the magnesium concentration in the CSF,
[Mg] sz s increased by at least 7%, 8%, 9%, 10%, 11%,
12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%,
22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30% or more.
Where desired, [Mg] .- can increase to about 0.60, 0.65,
0.70, 0.75, 0.80. 0.85, 0.95, 1.0, 1.05, 1.10, 1.15, 1.20, 1.25,
1.30, 1.35, 1.40, 1.45, or 1.5 mM. Preferably, cerebrospinal
fluid concentration ([Mg]sz) is increased by at least 10%,
11%, 12%, 13%, 14%, 15%, 20%, 25% or more. Where
desired, [Mg] sz can be increased to about 1.2 mM. The
pump or injection device may be any known in the art for
delivering a therapeutic agent to the brain.

Magnesium is an essential mineral in the human body
because of its roles in numerous physiological functions. Yet,
it is generally recognized that at least half of the people in the
industrialized world do not get sufficient magnesium from
their diets. Several diseases, such as diabetes and Alzheimer’s
disease, are associated with magnesium deficit. Therefore,
there is a need for magnesium supplementation. The recom-
mended daily allowance (RDA) for magnesium is 400 mg for
adults. By assuming that people get 40-50% of the required
magnesium from diet, the recommended amount of magne-
sium supplement has generally been about 200-250 mg per
day for adults. There are numerous magnesium compounds
that have been used as magnesium supplements. These com-
pounds include magnesium oxide, magnesium citrate, mag-
nesium sulfate, magnesium chloride, magnesium gluconate,
magnesium lactate, magnesium pidolate and magnesium dig-
lycinate, for example. At least for nutritional purpose, the
recommended amount of magnesium supplementation for
most commercial magnesium supplements is about the same
(i.e., about 250 mg magnesium per day), regardless of the
bioavailability of the magnesium compound and the individu-
al’s kidney function to retain the amount of the absorbed
magnesium. Some magnesium supplement suppliers have
recommended higher daily magnesium intake for their prod-
ucts, again, without considering an individual’s kidney func-
tion for magnesium retention. Similar to magnesium deficit,
an excessive amount of magnesium in the body (hyperma-
gnesemia) may also lead to health problems, such as neuro-
muscular depression, hypotension, cardiac arrythmias and
respiratory paralysis. Thus, it is important to have one’s blood
magnesium level stay within the normal range. Disclosed
herein is a novel method for controlling the magnesium level
to a particular region of the normal range. In some aspects of
the invention, this method also offers particular health advan-
tages, such as increased memory capabilities, increased
lifespan, decreased depression, and decreased symptoms of
neurological disorders, including AD.

In addition to nutritional use, magnesium supplements
have been used for treating type 2 diabetes. In one study,
diabetic patients were treated with nearly 1 g of magnesium
daily using magnesium oxide for 1 month (de Lordes Lima, et
al.,, Diabetes Care. 21: 682-6 (1998)). The treatment
increased the serum magnesium level of the patients by about
10% but with only minor improvement in metabolic control.
In another study, diabetic patients were treated with 720
mg/day of magnesium for three months. Similarly, the blood
magnesium levels of the patients were raised by about 10% on
average (Eibl, etal., Diabetes Care. 21:2031-2 (1995)). How-
ever, the metabolic control of the patients, as assessed by their
HbAlc levels, had no improvement.

Magnesium ion has been reported to be generally useful for
treatment of dementia (e.g., U.S. Pat. No. 4,985,256). Land-
field and Morgan. showed that young (9-month old) and aged
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(25-month old) rats fed food containing 2% magnesium oxide
for 8 days had shown some sign of improvement of cognitive
function (Landfield and Morgan, Brain Research, 322:167-
171 (1984)). However, the gain in cognitive function was
transient and at the cost of diarrhea and weight loss to the
animals. In fact, the side-effect was so severe the researchers
had to use an alternating feeding schedule by having the
animals on the high Mg diet for 4 days, followed by a regular
diet for two days and then back to the high Mg diet for another
4 days.

Magnesium compounds may also be used to affect bone
density. Bone density disorders, including but not limited to
osteoporosis, may be treated by supplementation with mag-
nesium compounds of the present invention. Subjects may be
treated to ameliorate the effects of low bone density or as
prophylaxis against lost bone density. Bone density may be
measured by any means known in the art, including, but not
limited to, dual energy X-ray absorptiometry (DEXA), ultra-
sound, quantitative computed tomography, single energy
absorptiometry, magnetic resonance imaging, measuring
metacarpal width, and hand X-ray analysis.

As mentioned above, a magnesium-counter ion composi-
tion and/or a method described herein are useful for various
purposes, such as maintaining, enhancing, and/or improving
health, nutrition, and/or another condition of a subject, and/or
cognitive, learning, and/or memory function, for example.
Examples of such a condition of a subject include magnesium
deficiency, mild cognitive impairment, Alzheimer’s disease,
Huntingdon’s disease, autism, schizophrenia, cognitive
decline as secondary effect of disease or medical treatment
(HIV disease, cancer, chemotherapy), depression, dementia,
attention deficit hyperactivity disorder, ALS, Parkinson’s dis-
ease, diabetes, cardiovascular disease (e.g., hypertension),
glaucoma, migraine, anxiety, mood, and hypertension,
merely by way of example. Magnesium supplementation may
also be useful in maintaining, enhancing, and/or improving
conditions which may result in loss of body magnesium,
including, but not limited to, alcoholism, anorexia, bulemia,
metabolic syndromes, and poor nutrition. Any such condition
may be deemed or defined as a physiological, psychiatric,
psychological, or medical condition or disorder, for example.
Generally, the term “subject” may refer to any animal.
Examples of such animals include, but are not limited to,
cold-blooded animals, warm-blooded animals, mammals,
domesticated mammals, primates, humans, and individuals
or a patient to whom a composition is to be administered for
experimental, diagnostic, nutritional, and/or therapeutic pur-
poses. A subject or patient may be a subject or patient of
normal, good, or excellent health, mood, cognitive, and/or
nutritional status, or of compromised health, mood, cogni-
tive, and/or nutritional status, including of abnormal, poor,
damaged, unhealthy, impaired, diseased, and/or nutritionally
deficient status. The subject may be of any age, including
advanced age.

Generally, the term “cognition” may refer to a process of
obtaining, organizing, understanding, processing, and/or
using information or knowledge. Generally, enhancing cog-
nitive function refers to enhancing any aspect of such a pro-
cess, such as learning, the performance of mental operations,
the storage, retrieval, and/or use of information and/or
thoughts, memory, and/or preventing a decline of a subject’s
cognitive state, for example. Various standardized tests may
be used to evaluate cognition, cognitive function, and/or cog-
nitive state and may be used to identify a subject who might be
conducive to, benefit from, and/or need, maintenance and/or
enhancement of same and/or to monitor an effect of treatment
relating to same. Examples of suitable tests include the Mini-
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Mental Status Exam (Folstein, 1975), components of the
PROSPER neuropsychological test battery (Houx, 2002),
and/or the like. Family history, age, and/or other factors may
also be used to identify a subject who might be conducive to,
benefit from, and/or need, maintenance and/or enhancement
of cognition, cognitive function, and/or cognitive state.

Generally, the term “concurrent administration” in refer-
ence to two or more subjects of administration for adminis-
tration to a subject body, such as components, agents, sub-
stances, materials, compositions, and/or the like, refers to
administration performed using dose(s) and time interval(s)
such that the subjects of administration are present together
within the subject body, or at a site of action in the subject
body, over a time interval in less than de minimus quantities.
The time interval may be any suitable time interval, such as an
appropriate interval of minutes, hours, days, or weeks, for
example. The subjects of administration may be administered
together, such as parts of a single composition, for example,
or otherwise. The subjects of administration may be admin-
istered substantially simultaneously (such as within less than
or equal to about 5 minutes, about 3 minutes, or about 1
minute, of one another, for example) or within a short time of
one another (such as within less than or equal to about 1 hour,
30 minutes, or 10 minutes, or within more than about 5
minutes up to about 1 hour, of one another, for example). The
subjects of administration so administered may be considered
to have been administered at substantially the same time. One
of ordinary skill in the art will be able to determine appropri-
ate dose(s) and time interval(s) for administration of subjects
of administration to a subject body so that same will be
present at more than de minimus levels within the subject
body and/or at effective concentrations within the subject
body. When the subjects of administration are concurrently
administered to a subject body, any such subject of adminis-
tration may be in an effective amount that is less than an
effective amount that might be used were it administered
alone. The term “effective amount,” which is further
described herein, encompasses both this lesser effective
amount and the usual effective amount, and indeed, any
amount that is effective to elicit a particular condition, effect,
and/or response. As such, a dose of any such subject of con-
current administration may be less than that which might be
used were it administered alone. One or more effect(s) of any
such subject(s) of administration may be additive or syner-
gistic. Any such subject(s) of administration may be admin-
istered more than one time.

Generally, the term “effective amount™ in reference to an
active agent refers to the amount of the active agent sufficient
to elicit a particular biological condition, effect, and/or
response. The absolute amount of a particular agent that is
effective in this manner may vary depending on various fac-
tors, such as the desired biological endpoint, the agent itself,
the subject or targeted part thereof, and/or the like, for
example. An effective amount of an active agent may be
administered in a single dose or in multiple doses. Examples
of a biological condition, effect, or response that may result
from an effective amount of an active agent include a main-
taining and/or improving of a subject’s performance of a task
involving or associated with cognitive function, a maintain-
ing and/or improving of a subject’s performance in a test that
measures something relating to or associated with cognitive
function, a maintaining and/or improving (slowing, for
example) of a rate of decline in cognitive function, and/or the
like, for example. A component may be described herein as
having at least an effective amount, or at least an amount
effective, such as that associated with a particular goal or
purpose, such as any described herein.
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Generally, the term “elemental magnesium” as used in
connection with a magnesium-counter ion compound
described herein, may refer to a total amount of magnesium
that is present as free ion and magnesium that is bound with
one or more counter ions. In general, such a term is not used
to refer to magnesium that may be associated with an agent
other than a magnesium-counter ion compound that may be a
component of a magnesium-counter ion composition (e.g., a
pharmaceutical composition, a dietary supplement composi-
tion, a foodstuff supplemented with a magnesium-counter ion
compound). A small amount of magnesium may be naturally
present in or otherwise associated with such an agent. For
example, a fruit juice extract or flavoring agent may comprise
an amount of magnesium from that naturally present in the
fruit from which it was derived. Generally, the term “elemen-
tal magnesium” as used in connection with an magnesium-
counter ion compound would not encompass such agent-
associated magnesium.

As used herein, the terms “magnesium comprising com-
ponent” (MCC) and “magnesium-counter ion compound” are
used interchangeably, and they are useful for purposes
described herein, such as maintaining, enhancing, and/or
improving health, nutrition, and/or another condition of a
subject, such as magnesium deficiency, diabetes, mood,
attention deficit hyperactivity disorder, ALS, Parkinson’s dis-
ease, anxiety, depression and/or migraine, for example, and/
or cognitive, learning, and/or memory function, such as MCI
and/or AD, for example.

Such a composition, such as that appropriate for adminis-
tration to a subject, may comprise at least one magnesium-
comprising component (MCC). The MCC may be any suit-
able magnesium-comprising component, such as a suitably
bioavailable magnesium-comprising component. The MCC
may be any suitable biologically acceptable magnesium-
comprising component. The MCC may be any suitable
organic acid magnesium salt, such as a magnesium salt of a
non-toxic C2-C12 carboxylic acid or a magnesium salt of a
non-toxic C2-C12 sulfonic acid, for example. Merely by way
of' example, the MCC may be a magnesium salt of an amino
acid, magnesium acetate, magnesium ascorbate, magnesium
citrate, magnesium gluconate, magnesium lactate, magne-
sium malate, magnesium pyrrolidone carboxylate (magne-
sium pidolate), magnesium taurate, and/or magnesium thre-
onate. The at least one MCC may be present in at least an
amount effective for maintenance, enhancement, and/or treat-
ment of health, nutrition, and/or another condition of a sub-
ject, and/or cognitive, learning, and/or memory function,
such as any of the conditions or functions described herein,
for example.

In one embodiment, the composition of the invention may
comprise at least one magnesium-counter ion compound. In
other embodiments, the invention includes compositions
comprising 2, 3, 4, 5, or more magnesium-counter ion com-
pounds. In other embodiments, the counter ion(s) will be
organic (e.g., threonate). In still other embodiments, the mag-
nesium-counter ion compound has a solubility of range of
solubility that distinguishes from Mg-gluconate/lactate/etc.
In still other embodiments, the weight % of magnesium in a
magnesium-counter ion compound is 6% or greater. In other
embodiments, the weight % of magnesium in a magnesium-
counter ion compound is 4%, 5%, 6%, 7%, 8% or greater. In
some embodiments, the organic counter ion will have 1, 2, 3,
4,5,6,7,8,9, 10 or more carbon atoms. In other embodi-
ments, the magnesium-counter ion compound of the present
invention is substantially free of laxative effect.

In one embodiment, the subject magnesium-containing
composition is characterized in that: (a) the magnesium con-
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tained therein has a weight percentage of at least about 8%;
(b) a counter ion comprises at least two hydroxyl groups; (c)
the composition has a solubility of at least at least 20 mg/mL;
and (d) the composition exhibit a pH value between about 6 to
8.5 when dissolved in water. An example of magnesium-
containing composition having these characteristics is one
comprising magnesium threonate.

The magnesium-counter ion compound may be any suit-
ably bioavailable composition. The magnesium-counter ion
compound may be any suitable biologically acceptable mag-
nesium-counter ion compound. The at least one magnesium-
counter ion compound may be present in at least an amount
effective for maintenance, enhancement, and/or treatment of
health, nutrition, and/or another condition of a subject, and/or
cognitive, learning, and/or memory function, such as any of
the conditions or functions described herein, for example.

A magnesium-counter ion composition may also contain a
combination of magnesium-counter ion pairings. A magne-
sium-counter ion composition appropriate for administration
to a subject may also comprise an agent for enhancing bio-
availability of magnesium associated with a magnesium-
counter ion compound, or a combination thereof, as further
described herein. Examples of substances which may affect
bioavailability include those which affect magnesium and/or
counter-ion absorption, excretion, secretion, retention, and
other physiologically relevant parameters. For example, a
magnesium-counter ion composition can comprise vitamin
D3 which can reduce magnesium excretion by the kidney
(Ritchie et al., Am. J. Physiol. Renal Physiol., 280:868-78
(2001); Montgomery et al., J. Arim. Sci., 82:2742 (2004)),
and/or vitamin E which has been suggested to promote blood
magnesium entering tissues (Barbagallo, etal., Hypertension,
34: 1002-6 (1999); Paolisso et al., Clin. Endocrinol. Metab.,
85:109-15 (2000)). One of skill in the art will recognize that
these two vitamins are provided only as an example of the
substances contemplated by the present invention and such
substances are not limited to these two vitamin.

Bioavailability of a magnesium-counter ion compound
may be evaluated or measured in any suitable way or using
any suitable criterion. Generally, bioavailability of a magne-
sium-counter ion compound may be evaluated based on mag-
nesium absorption rate and/or magnesium loading capacity.
The magnesium absorption rate refers to the fraction of a
subject’s magnesium intake that is absorbed by the subject’s
body. In some cases, the magnesium absorption rate alone
may not be sufficient to evaluate the bioavailability of a mag-
nesium-counter ion compound. For example, for a given
magnesium-counter ion compound, the magnesium absorp-
tion rate may stay relatively constant only when the magne-
sium-counter ion composition is administered at a relatively
low dosage.

Further by way of example, for a given intake of a given
magnesium-counter ion compound, there may be an upper
limit on the amount of magnesium that can be absorbed from
the magnesium-counter ion composition by the subject’s
body within a certain period, such as a 24-hour period. In such
a case, as the magnesium-counter ion composition dosage
increases to a certain level, the magnesium absorption rate
associated with the magnesium-counter ion composition may
decline, possibly significantly. Thus, for a given magnesium-
counter ion composition, the magnesium absorption rate may
be suitable when the magnesium-counter ion composition is
administered at arelatively low dosage, but may be lower, less
suitable, and/or unsuitable at a relatively high dosage.

An upper limit of the sort just described may be referred to
as a magnesium loading capacity, which may be used to
evaluate the bioavailability of a magnesium-counter ion com-
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pound. When a magnesium-counter ion compound that is
associated with a relatively low magnesium loading capacity
is administered to a subject at a relatively high dosage in one
case as compared to a relatively low dosage in another case,
the magnesium absorption rate in the one case may be rela-
tively poorer than a magnesium absorption rate in the other
case. Thus, for a magnesium-counter ion compound associ-
ated with a relatively low magnesium loading capacity, a
simple increase in dosage may be insufficiently effective or
ineffective for efficient magnesium intake, provision, and/or
supplementation.

A magnesium-counter ion compound that is suitably bio-
available may be associated with a suitable or good magne-
sium absorption rate and/or a suitable or good magnesium
loading capacity. A magnesium-counter ion compound of
suitable bioavailability may be provided to a subject in a
relatively high dosage in order to provide magnesium to a
subject with suitable speed. In some embodiments, a magne-
sium-counter ion compound having a relatively high concen-
tration in an aqueous medium or solvent may be orally admin-
istered to a subject for relatively rapid delivery of magnesium
to the subject. Rapid delivery of magnesium may be impor-
tant in some cases, such as in the treatment of a subject having
a severe magnesium deficit and/or another condition ame-
nable to treatment in this manner, for example. Oral admin-
istration may be relatively more convenient than intravenous
injection in such cases and/or other cases.

The amount of magnesium that can be absorbed by a sub-
ject, or the rate of absorption of magnesium by a subject may
vary from subject to subject, based on any of a variety of
factors. Examples of such factors include metabolic rate,
kidney function, overall health, and/or other factor(s) con-
cerning a subject, and a property or nature of the magnesium-
counter ion compound itself, such as the counter ion, any
enhancing agent, its administration vehicle or method, and/or
other factor(s) concerning the magnesium-counter ion com-
pound and/or its administration to a subject.

Determining an appropriate dosage for administration of a
magnesium-counter ion compound to a subject may take into
account any of a variety of factors, such as those just men-
tioned, for example, any potential or actual side-effect(s),
and/or a purpose of the administration of the magnesium-
counter ion composition, such as a nutritional or prophylactic
purpose, a cognition maintenance or enhancement<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>