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UNITED STATES DISTRICT COURT

SOUTHERN DISTRICT OF FLORIDA
STEVEN M. LARIMORE
CASE NO. S5 oF L NiAwI
BRECKENRIDGE PHARMACEUTICAL, INC.,
a Florida corporation,
08-80699-
Plaintiff, 699-CIV-HURLEY/HOPKINS
V.
EVERETT LABORATORIES, INC..
Defendant.
,-f//
COMPLAINT

and through its attorneys. states as follows for its

Breckenridge Pharmaceutical, Inc., by

Complaint against Defendant Everett Laboratories, Inc..

The Parties

1. Plaintiff Breckenridge Pharmaceutical, Inc. (“Breckenridge”) is a corporation

the laws of the State of Florida, with its principal place of business

organized and existing under
orida 33487.

rs Circle, Suite 3, Boca Raton, Fi

at 1141 South Roge
nd selling prescription

2. Breckenridge is in the business of developing, marketing a
products to retailers, wholesalers, distributors, and other purchasers of such products nationwide.
3. Defendant Everett Laboratories, Inc. (“Everett”) is a corporation organized and
of New Jersey, with a principal place of business at 29

g under the laws of the State

existin
Spring Street, West Orange, New Jersey.
4. Everett markets and sells prescription products 10 retailers, wholesalers.
distributors, and other purchasers of such products nationwide, including the Southern District of

Florida.
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Jurisdiction And Venue

5. Jurisdiction is proper under 28 U.S.C. §§ 1331 and 1338(a) because the subject of
the action is the alleged invalidity and non-infringement of a United States patent, arising under
an Act of Congress relating to patents. In addition, this is an action for a declaratory judgmerit
pursuant to 28 U.S.C. § 2201, for the purpose of determining a case of actual controversy
between the parties, as hereinafter more fully appears.

6. Venue is proper in this District pursuant to 28 U.S.C. §§ 1391 and 1400, because
Everett regularly sells its products in this District.

STATEMENT OF FACTS

The Competing Prescription Multi-Vitamin and Mineral Products

7. Prescription products with the same active ingredients, dosage form, and streng'h
are sometimes available from more than one supplier (“Multisource™ products). Typically, the
market for a particular Multisource product begins with one established brand-name product,
which is eventually joined by lower-cost, Multisource alternatives.'

8. Breckenridge competes in the Multisource market by developing and selling
lower-cost, Multisource alternatives to established, higher-priced brand products.

0. In or about December, 2002, Everett began marketing a prescription multi-

vitamin and mineral product under the name of Vitafol-OB.

" Althouzh such Multisource products are sometimes called “generics,” the term “generic” also has an additional,
narrower meaning in the pharmaceutical industry: Thai is, the term “generic drug™ may also be used to rever to a
drag reccgnized by the FDA as “therapeutically equivalent” to a specified drug previously approved by the FDA,
and listed as such in the FDA’s “Orange Book.” (See http://www.fda.gov/cder/ob’) Because Vitafol-OB has not
gone thrcugh this specific FDA approval process, there are no “generic” equivalents in this second, narrower sense.
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10. Since that time, several competitors have introduced lower-cost Multisource
alternatives to Everett’s Vitafol-OB. Among these competitors were Rising Pharmaceuticals,
Inc., Vertical Pharmaceuticals, Inc., and River’s Edge Pharmaceuticals, Inc.

11. On April 10, 2008, under the name of Multifol Plus, Breckenridge began to
ma:ket and sell its lower-cost Multisource product in competition with Everett’s Vitafol-OB.

12, In order to compete for this market, all of the Multisource competitors, including
Breckenridge’s Multifol Plus, indicate on their labels the same active ingredients in the same

amounts as shown on the label for Vitafol-OB, as follows:

Active Ingredient Vitafol-OB Multifol Plus
Vitamin A (beta carotene) 2700 TU 2700 IU
Vitamin D (cholecalciferol) 400 IU 400 1IU
Vitamin C (ascorbic acid) 70 mg 70 mg
Vitamin E (dl-alpha tocopheryl 30 IU 301U
acetate)
Folic Acid 1 mg 1 mg
Vitamin Bi1 (thiamine mononitrate) 1.6 mg 1.6 mg
Vitamin B2 (riboflavin) 1.8 mg 1.8 mg
Vitamin Be (pyridoxine 2.5mg 2.5 mg
hydrochloride)
Vitamin Bi12 (cyanocobalamin) 12 mcg 12 mcg
Niacin (as niacinamide) 18 mg 18 mg
Calcium (calcium carbonate) 100 mg 100 mg
Elemental Iron (ferrous fumarate) 65 mg 65 mg
Magnesium (magnesium oxide) 25 mg 25 mg
Zinc (zinc oxide) 25 mg 25 mg
Copper (copper oxide) 2 mg 2 mg
Everett’s Attempts to Drive Qut All Competition
13. Everett has attempted to ensure that none of the lower-cost Multisource

alternatives to Vitafol-OB are available to the American buying public by filing separate lawsuits
alleging multiple causes of action against three competitors. See Everett Laboratories, Inc. v.
Rising Pharmaceuticals, Inc., No. 2:04-cv-01414-DMC-MF (D. N.J.) and No. 2:04-cv-0567%-

JAP-MCA (D. N.J.); Everett Laboratories, Inc. v. Vertical Pharmaceuticals, Inc., No. 2:05-cv-
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05926-DRD-MAS (D. N.J.); and Everett Laboratories, Inc. v. River’s Edge Pharmaceuticals,
Inc., No. 2:08-cv-000075-KSH-PS (D. N.J.).

14, In these lawsuits, Everett has asserted, infer alia, that it is unfair and unlawful for
its competitors to sell, at a lower cost, competing products that contain the same combination cf
vitemins and minerals as are in Vitafol-OB.

15. This past January, Everett filed a lawsuit against River’s Edge Pharmaceuticals.
LLC. (“River’s Edge”), asserting such claims, and also alleging patent infringement based on
River Edge’s competing prescription product.

16. As explained below, in an effort to drive out another competitor, Everett has now
threatened to file a similar lawsuit over Breckenridge’s Multifol Plus.

The Patents at Issue

17. United States Patent No. 6,814,983 (“the '983 patent”), entitled “Compositions
and Methods for Nutrition Supplementation,” was issued on November 9, 2004, to John A.
Gisrdano and Charles Balzer. A copy of the 983 patent is attached as Exhibit A.

18, Everett is identified on the *983 patent as the assignee, and has alleged in previous
litigation that it is the owner of the "983 patent by assignment.

19 FEverett has also asserted in prior litigation that the claims of the 983 patent
“cover Everett’s Vitafol-OB prescription prenatal multivitamin product.”

20.  Accordingly, Everett claims that all competing products with the same amounts of
th2 samz active ingredients, including Breckenridge’s Multifol Plus, infringe the *983 patent.

21. On June 24, 2008, United States Patent No. 7,390,509 (“"the *509 patent™), entitled
~Compositions and Methods for Nutrition Supplementation,” was issued to John A. Giordano

and Charles Balzer. A copy of the *509 patent is attached as Exhibit B.
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22, As with the 983 patent, the 509 patent is assigned to Everett.

2% The four claims of the *509 patent cover compositions, or methods employing
compositions, with the same active ingredients in the same amounts as the claims of the 983
patent.

24, Thus, Everett will claim that all products with the same amounts of the same
active ingredients as its Vitafol-OB, including Breckenridge’s Multifol Plus, infringe the *509
patent.

The Current Dispute

25. As noted above, Breckenridge began marketing its Multifol Plus product cn April
10, 2008.

26. Two months later, on or about June 10, 2008, John Giordano of Everett contacted
Mark Wolf, the Chief Operating Officer of Contract Pharmacal Corporation (“CPC”), the
company that manufactures Breckenridge’s Multifol Plus product, and informed Mr. Wolf that
Everett knew that CPC was manufacturing Multifol Plus for Breckenridge.

27 Mr. Giordano is Executive Vice President of Everett and is one of the named
inventors on the 983 and *509 patents.

78 Mr. Giordano advised Mr. Wolf of the 983 patent, and requested that CPC cease
manufacturing Multifol Plus for Breckenridge.

29, As described above, Everett has already filed several lawsuits against competitors
of its Vitafol-OB, including a patent infringement lawsuit filed earlier this year, so that its
assertion of the *983 patent against its most recent competitor can only be understood as an

actual threat of litigation.
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30. This threat of litigation by Everett has created an actual dispute between the
parties, rot only because Everett has threatened to disrupt Breckenridge’s supply of Multifol
Plus, and thus its ability to continue marketing Multifol Plus as a lower-cost competitor td
Vitafol-OB, but also because Breckenridge is contractually obligated to defend and indemnify
CPC in the event of any litigation arising out of its manufacture of Multifol Plus for
Breckenridge.

31. Accordingly, there is an actual controversy between the parties that may be
adjudicated by way of declaratory judgment pursuant to 28 U.S.C. § 2201.

COUNTI
Declaration of Invalidity

32. Breckenridge incorporates the allegations of the preceding paragraphs as though
rully set forth herein.

3. Both the *983 patent and the *509 patent are invalid for failure to comply with the
statutory requirements of patentability under Title 35 of the United States Code, including but
not limited to 35 U.S.C. §§ 101, 102, 103, and 112 and/or the requirements of Title 37 of tae
Code of Federal Regulations.

34. Accordingly, Breckenridge is entitled to a declaration that the 983 patent and the
"509 patent are invalid.

COUNT I
Declaration of Non-Infringement

35.  Breckenridge incorporates the allegations of the preceding paragraphs as though

fully set forth herein.
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3¢€. Breckenridge’s Multifol Plus does not infringe any valid claims of the 983 patent
or the *509 patent, nor has Breckenridge induced infringement or contributed to infringement of
any valid claims of the *983 patent or the *509 patent.

37, Accordingly, Breckenridge is entitled to a declaration that its Multifol Plus does

not infringe either the *983 patent or the *509 patent.

WHEREFORE, Breckenridge requests that the Court:

(a) Enter judgment declaring that the ’983 patent and the "509 patent are invalid;

(b) Enter judgment declaring that Breckenridge’s Multifol Plus product does not
infringe the *983 patent or the 509 patent;

(<) Enter an order enjoining Everett and its privies from asserting the "985 patent
and/or the *509 patent against Breckenridge and/or its privies;

(d) Declare this case exceptional and enter an order awarding attorneys’ fees and
expenses to Breckenridge pursuant to 35 U.S.C. § 285;

(e) Enter an order granting Breckenridge the costs of this litigation; and

() Enter an order granting Breckenridge such other and additional relief against

Everett as may be just and proper in the circumstances.

7 of 28
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DEMAND FOR TRIAL BY JURY

Pursuant to Rule 38(b) of the Federal Rules of Civil Procedure, Breckenridge demands a

trial by jury of all issues properly triable to a jury in this case.

Dated: June 2._5, 2008 BUCKINGHA OOLI & BU GHS, LLP

%b . Pergles, Esquire
lorigg’Bar o. 301906
rpershes@bdblaw.com
L.A. Perkins, Esquire
Florida Bar No. 100153
Iperkins@bdblaw.com
5355 Town Center Road, Suite 900
P.O. Box 810155
Boca Raton, Florida 33481-0155
Telephone: (561)241-0414
Facsimile: (561)241-9766

By:

Of Counsel

C. Randolph Ross, Esquire
rross@crowell.com

Kathleen Van De Loo, Esquire
kvandeloo@crowell.com
CROWELL & MORING LLP
153 East 53" Street, 31* Floor
New York, NY 10022
Telephone: (212) 803-4020
Facsimile: (212) 223-4134

Teresa Stanek Rea, Esquire
trea@crowell.com

CROWELL & MORING LLP
1001 Pennsylvania Avenue, N.W.
Washington, DC 20004
Telephone: (202) 624-2500
Facsimile: (202) 628-5116

Attorneys for Plaintiff
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COMPOSITIONS AND METHODS FOR
NUTRITION SUPPLEMENTATION

FIELD OF THE INVENTION

The present invention relates to compositions comprising
various vitamins and minerals and methods for using these
compositions for nutritional supplementation in, for
examp'e, subjects in physiologically stressful states.

BACKGROUND OF THE INVENTION

Nutrition plays a critical role in maintaining good health.
Proper nutrition prevents dietary deficiencies, and also pro-
tects against the development of disease. Proper nutrition
plays an increasingly important role as the body faces
physiological stress. For example, pregnancy and lactation
are arrong the most nutritionally volatile and physiologi-
cally siressful periods and processes in the lifetimes of

womeln. Specifically, vitamin and mineral needs are almost

universally increased during these natural processes. These
increased needs are almost always duc to clevated metabolic
demand, increased plasma volume, increased levels of blood
cells, decreased concentrations of nutrients, and decreased
concentrations of nutricnt-binding proicins.

Thus, nutritional supplementation serves a vital role in
protecting against poor nulrition and discase. More
specifically, rescarch has suggested that optimizing specific
nutrients before, during, and after the physiological pro-
cesses of pregnancy or lactation can have a profound,
positive, and comprehensive impact upon the overall well-
ness of the developing and newborn child as well as the
safety and health of the mother. The present inventions
provide compositions and methods designed to supplement
the nutritional needs of individuals within physiclogically
stresstul states.

SUMMARY OF TIHE INVENTION

The present invention provides compositions and meth-
ods of using these compositions for both prophylactic and
therapeutic nutritional supplementation, specifically
throughout physiologically stressful states.

Specifically, for example, the present invention relates 10
novel compositions of vitamins and minerals that can be
used to supplement the nutritional deficiencies observed in
paticats throughout physiologically stressful states such as,
for example, pregnancy, lactation, and any disease stale.

In one embodiment, the compositions of the present

invention may comprise less than about 160 mg caleium,

more than about 20 mg iron, and copper in either chelated
or non-chelated form.

In another embodiment, the compositions of the present
;nven'ion may comprise one or more of about 2430 IU to

about 2970 1U of Vitamin A, about 360 U to about 440 U 5

of Vitamin D, about 63 mg to about 77 mg of Vitamin C,
about 27 1U to about 33 [U of Vitamin E, about 0.9 mg to
about 1.1 mg of folic acid, about 1.44 mg to about 1.76 mg
~f Vitamin By, about 1.62 mg to ahout 1.98 mg of Vitamin
B,, about 2.25 mg to about 2.75 mg of Vitamin By, about
10.8 mcg to about 13.2 mcg of Vitamin B,,, about 16.2 mg
10 about 19.8 mg of niacin, about % mg to about 110 mg ol
caleivm, about 58.5 mg 10 about 71.5 mg of iron, about 22.5
mg tc about 27.5 mg of magnesium, about 22.5 mg to about
27.5 mg of zinc, and about 1.8 mg to about 2.2 mg of copper.

In yet another embodiment, the compositions of the
prese 1t invention may comprise one or more of 2700 U of

N
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Vitamin A, 400 IU of Vitamin D, 70 mg of Vitamin C, 30 (U
of Vitamin E, 1 mg of folic acid, 1.0 mg of Vitamin B, 1.8
mg of Vitamin Ba, 2.5 mg of Vitamin By, 12 meg of Vitamin
B,., 18 mg of niacin, 100 mg of calcium, 65 mg of iron, 25
mg of magnesium, 25 mg of zinc, and 2 mg of copper.

In an embodiment, the compositions of the present inven-
tion may be suitable for administration to subjects in physi-
ologically stressful states. Such compositions may be sul-
able for treating nutritional deficiencies resulting from such
physiologically stresstul states, which may result from, for
example, clevated metabolic demand, increased plasma
volume, or decreased concentrations of nutrient-bind ng
proteins such as scrum-ferritin, maltose-binding protcin,
lactoferrin, calmodulin, tocopheryl binding protein, ribofla-
vin binding protein, retinol binding protein, transthyretin,
high density lipoprotein-apolipoprotein Al, folic acid bind-
ing protein, and 25-hydroxyvitamin D binding protein. The
compositions of the present invention may comprise one or
more compounds that serve as pharmaceutical carriers such
as waler, oil, alcohol, any flavoring agent, any preservative,
any coloring agent, starch, any sugar, any diluent, any
granulaling agent, any lubricant, any binder, and any disin-
tegraling agent.

In one embodiment, the compositions of the present
invention may comprise onc or more of Vitamin A in the
form of beta carotene, Vitamin D in the form of
cholccalciferol, Vitamin C in the form of ascorbic acid,
Vitamin E in the form of di-alpha-tocopheryl acetate, a
B-complex vitamin in the form of folic acid, Vitamin B, in
the form of thiamine mononitrate, Vitamin B, in the form of
riboflavin, Vitamin By in the form of pyridoxine
hydrochloride, Vitamin B, in the form of cyanocobalamin,
niacin in the form of niacinamide, calcium in the form of
calcium carbonate, iron in the form of ferrous fumarate,
magnesium in the form of magnesium oxide, zinc in the
form of zinc oxide, and/or copper in the form of copper
oxide.

The present invention also relates to methods for supple-
menting nutritional deficiencies in a patient or person
throughout physiologically stressful states such as, for
example, pregnancy, lactation, and any disease state.

In an embodiment, the methods of the present inven:ion
may comprise the step of administering o a patient a
composition comprising less than about 160 mg calcium,
more than about 20 mg iron, and copper in cither chelated
or non-chelated form.

In another cmbodiment, the methods of the present inven-
tion may utilize compositions comprising one or more of
about 2430 IU to about 2970 IU of Vitamin A, about 360 1U
1o about 440 1U of Vitamin 1, about 63 mg to about 77 mg
of Vitamin C, about 27 IU 1o about 33 [U of Vitamin E, about
0.9 mg 1o about 1.1 mg of folic acid, about 1.44 mg to about
1.76 mg of Vitamin B, about 1.62 mg to about 1.98 mz of
Vitamin B,, about 2.25 mg to about 2.75 mg of Vitamin B,
about 10.8 mcg (o about 13.2 meg of Vitamin By, about
16.2 mg 1o about 19.8 mg of niacin, about 90 mg to about
110 mg of calcium, about 58.5 mg to about 71.5 mg of iron,
about 22.5 mg to about 27.5 mg of magnesium, about 22.5
mg to about 27.5 mg of zin¢, and about 1.8 mg to about 2.2
mg of copper.

In yet another embodiment, the methods of the present
invention may utilize compositions comprising one or niore
of 2700 IU of Vitamin A, 400 IU of Vitamin D, 70 mg of
Vitamin C, 30 1U of Vitamin E, 1 mg of folic acid, 1.6 mg
of Vitamin B,, 1.8 mg of Vitamin B,, 2.5 mg of Vitamir B,,
12 meg of Vitamin B12, 18 mg of niacin, 100 mg of calcium,
65 mg of iron, 25 mg of magnesium, 25 mg of zinc, aad 2
mg of copper.
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In ar embodiment, the methods of the preseat invention
utilize the compositions of the present invention suitable for
administration to subjects in physiologically stressful states.
The methods of the present invention may be directed to the
alleviation of nutritional deficiencies resulting from such
physiologically stressful states, which may result from, for
example, elevated metabolic demand, increased plasma
volume, or decreased concentrations of nutrient-binding
proteins such as serum-ferritin, maltose-binding protein,
lactoferrin, calmodulin, tocopheryl binding protein, ribofla-
vin birding protein, rctinol binding protein, transthyrctin,
high density lipoprotein-apolipoprotein AL, folic acid bind-
ing pretein, and 25-hydroxyvitamin D binding protein. The
methods of the present invention may ulilize one or more
compounds that serve as pharmaceutical carriers such as
water, oil, alcohol, any flavoring agent, any preservaltive,
any colonng agent, starch, any sugar, any diluent, any
granulating agent, any lubricant, any binder, and any disin-
lcgrating agent.

In 0ae embodiment, the methods of the present invention
may u’ilize compositions comprising one or more of Vita-
min A in the form ol beta carotene, Vitamin D in the lorm
of cholecalciferol, Vitamin C in the form of ascorbic acid,
Vitamin E in the form of dl-alpha-tocopheryl acetate, a

B-corr plex vitamin in the form of folic acid, Vitamin B, in 2

the form of thiamine mononitrate, Vitamin B, in the form of
riboflavin, Vitamin B4 in the form of pyridoxine
hydrochloride, Vitamin B12 in the form of cyanocobalamin,
niacin in the form of niacinamide, calcium in the form of

calcium carbonate, iron in the form of ferrous fumarate, -

magnesium in the form of magnesium oxide, zinc in the
form of zine oxide, andfor copper in the form of copper
oxide.

Other objectives, features and advantages of the present
invention will become apparent from the following detailed
description. The detailed description and the specific
cxamples, although indicating specific cmbodiments of the
invention, are provided by way of illustration only.
Accordingly, the present invention also includes those vari-
ous changes and modifications within the spirit and scope of
the invention thal may become apparent 1o those skilled in
the art from this detailed description.

DETAILED DESCRIPTION OF THE
INVENTION

It is understood that the present invention is not limited to
the particular methodologies, protocols, solvents, and
reagents, elc., described herein, as these may vary. It is also

10 be understood that the terminelogy used herein is used for

the purpose of describing particular embodiments only, and
is not intended to limit the scope of the present invention. It
must be noted that as used herein and in the appended
claims, the singular forms “a,” “an,” and “the” include the

plural reference unless the context clearly dictates other- :

wise. Thus, for example, a reference 10 “a vitamin” is a
reference 1o one or more vitamins and includes equivalents
thereof known to those skilled in the art and so forth.

Unless defined otherwise, all technical and scientific
lerms used herein have the same meanings as commonly
understood by one of ordinary skill in the art to which this
invention belongs. Preferred methods, deviees, and maleri-
als are described, although any methods and materials
similar or cquivalent 1o those described herein can be uscd
in the practice or testing of the present invention. All
referznces cited herein are incorporated by reference herein
In their entirety.

s
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The term “discasc state” as used herein, may comprisc
any state in which one or more organs or components of an
organism malfunction. The term “disease state” may refer to
any deterioration of any component of a body. The term
“disease state” may refer to any deficiency of any compound
necessary for the maintenance or function of any component
of any organism. The term “disease state” may refer to any
condition in which a body contains toxins, produced by
microorganisms that infect the body or by body cells through
faulty metabolism or absorbed from an external source.
“Disease stales™ may be adverse states caused by any diet,
any virus, or any bacteria. “Discase states” may comprise
disorders associated with pregnant females such as, for
example, osteomalacia and preeclampsia and disorders ass0-
ciated with a fetus such as, for example, neural tube defects
and various fctal abnormalitics. “Discasc states” may com-
prisc any pulmonary disorder such as, for examrle,
bronchitis, bronchicctasis, atelectasis, pneunomia, discases
caused by inorganic dusts, diseases caused by organic dusts,
any pulmonary fibrosis, and pleurisy. "Disease states” may
comprise any hematological’'oncological disorder such as,
for cxample, anemia, hemophilia, leukemia, and lymphoina.
A “discase slate” may comprise any cancer such as, for
example, breast cancer, lung cancer, prostale cancer, pan-
creatic cancer, liver cancer, stomach cancer, testicular
cancer, ovarian cancer, skin cancer, cancer of the brain,
cancer of the mouth, cancer of the throat, and cancer of the
neck “Disease states” may comprise any disorder of the
immune system such as, for example, acquired immune
deficiency syndrome (AIDS), AIDS-related complex, in“ee-
lion by any strain of any human immunodeficicncy virus
(HIV), and other viruses or pathogens such as bacteria. A
“discase stale” may comprise any cardiovascular disorder
such as, for example, arterial hypertension, orthostatic
hypotension, arteriosclerosis, coronary artery disease,
cardiomyopathy, any arrhythmia, any valvular heart discasc,
endocarditis, pericardial disease, any cardiac tumor, any
aneurysm, and any peripheral vascular disorder. “Discase
states” may comprise any hepatic/biliary disorder suct: as,
for example, jaundice, hepatic steatosis, fibrosis, cirrhosis,
hepatitis, any hepatic granuloma, any liver tunor,
cholelithiasis, cholecystitis, and choledocholithiasis.

The term “physiologically stressful state,” as used herein,
compriscs any stale of an organism in which the organism
faces one or more physiological challenges. A “physiologi-
cally stressful staie” may comprise pregnancy, lactation, or
conditions in which an organism faces physiological chal-
lenges related to, for example, elevated metabolic demand,
increased plasma volume, or decreased concentrations of
nutrient-binding proteins. A “physiologically stressful state”
may result from one or more disease states.

The term “subject,” as used herein, comprises any and all
organisms and includes the term “patient.” “Subject” may
refer 10 a human or any other animal. “Subject” may also
refer to a fetus.

Proper nutrition is essential for maintaining health and
preventing diseases. Adequate nutrition is especially critical
during, for example, nutritionally volatile or physiologically
stressful periods such as periods comprising, for exarple,
pregnancy, lactation, or a disease state. Vitamin and mineral
needs are almost universally increased throughout these
periods. Increased necds during physiologically stressful
slates such as pregnancy or lactation, for example, may
result from clevated metabolic demand, incrcased plasma
volume, increased quantities of circulating red blood cells,
decreased concentrations of nutrients, and decreased con-
centrations of nutrient-binding proteins such as, for



13 0f 28

Case 9:08-cv-80699-DTKH Document1 Entered on FLSD Docket 06/26/2008 Page 13 of 28

US 6,814,983 B2

5

cxample, scrum-ferritin, maltose-binding protcin,
lactoferrin, calmodulin. tocopheryl binding protein, ribofla-
vin birding protein, retinol binding protein, transthyretin,
high density lipoprotein-apolipoprotein Al, folic acid bind-
ing protein, and 25-hydroxyvitamin D binding protein.
Lapido, 72(Supp.) Amer. J. Clin. Nutr. 280S-90S (2000).

Optimizing specific nutrients before, during, and after the
physio ogical processes of pregnancy and lactation can have
a profound, positive, and comprehensive impact on the
overall wellness ol the developing and newborn child as
well as the safety and health of the mother. Black, 85 Brit.
J. Nuti. $93-97 (Supp. 2001); Scholl et al.,, 146 Amer. J.
Epidem. 134-41 (1997). Nutricats provided to a mother
reach the fetus. Specifically, it is established that substrates
for grewth and development, for example, circulate within
the samne pathways that carry drugs to and wasle products
from the fetus. Exchanges of material between mother and
fetus occur primarily in the placenta, where villi containing
fetal capillaries protrude into sinuses (intervillous spaces).
Maternal arterial blood spurts into these spaces, then drains
into maternal uterine veins to be returned to the maternal
systemic circulation. Solutes in maternal blood cross the
epithe’ial cells and connective tissue of the villi and the
endottelium of the fetal capillaries; these solutes are then
carried 10 the fetus by placental veins, which converge into

the umbilical vein. The Mcerck Manual of Diagnosis and

Therapy 2022 (Mark H. Beers, M.D. & Robert Berkow,
M.D. cds., 17th ed. 1999).

The compositions and methods of the present invention
provide the means to optimize good bealth by utilizing
vitamin and mineral nutritional supplementation. The com-
positions and methods of the present invention may be
administered to or directed 1o a subject such as a human or
any other organism.

The compositions and methods of the present invention
may comprise or us¢ Vitamin A. This vitamin functions in
physiological processes resulting in cellular differentiation,
cellular maturity, and cellular specificity. Vitamin A is an
important component of a nutritional supplement for sub-
jects in a physiologically stressful statc, such as pregnant or
lactating women. Zile et al., 131(3) J. Nuir. 705-08 (2001).
‘the compounds and methods of the present invention may
comprise a form of Vitamin A, specifically, for example, the
pro-vitamin A carotenoid beta carotene. Beta carotene is
converted to Vitamin A within the body as needed. Mayne,
10 Faseb J. 690-701 (1996). The novel compositions and
methads of the present invention may comprisc or use
Vitamin A, specifically in amounts ranging from about 2430
1U to about 2970 IU and, in a specific embodiment, around
2700 1U.

The compositions and methods of the present invention
may comprise or use Vitamin D. Vitamin D is a fat-soluble
“hormone like” substance important for the maintenance ol
healthy bones. This vilamin increases the absorption of
caleivm and phosphorous from the gastrointestinal tract, and
improves mineral resorption into bone tissue. Vitamin ID can
he converted 1o its active form from exposure of the skin to
sunlight. This fact is among the reasons why Vitamin D
deficiency is common in the elderly, notably the
institutionalized, who spend little or no time out of doors.
Deficiencies lead 1o increased bone turnover and loss, and
when severe, ostcomalacia, or softening of the bones.
Supplementation with Vitamin D has been shown (0 mod-
crately reduce bone loss, increase serum 25-hydroxyvitamin
D, and dccrease scrum parathyroid hormonc levels.
Dawson-Hughes et al, 337 New Eng. J. Med. 670-76
(1997); Lips et al., 86 J. Clin. Endocrinol. Metab. 1212-21
(2001).
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The Vitamin D of the compositions and methods of the
present invention may comprise Vitamin D,
(cholecalciferol). In the body, Vitamin D5 is produced when
its precursor is exposed to ultraviolet irradiation (e.g.,
sunlight) and then hydroxylated in the liver to form
25-hydroxyvitamin D5, a form of Vitamin D in circulation.
This form of the vitamin may be hydroxylated again in the
kidney, yielding 1,25-hydroxyvitamin D, a potent form of
Vitamin 1. Vitamin D; plays a role in the maintenance of
calcium and phosphorus homeostasis, but it is also active in
cell differentiation and immune function. The novel com-
positions and methods of the present invention may com-
prise or use Vitamin D, specifically in amounts ranging from
about 360 TU to about 440 1U and, in a specific embodiment,
around 400 IU.

The compositions and methods of the present invention
may comprise or use Vitamin C (also known as ascorbic
acid). ‘Ihe major biochemical role of the water-soluble
Vitamin C is as a co-subsirate in metal catalyzed hydroxy-
lations. Vitamin C has antioxidant properties in interacting
directly with superoxide hydroxyl radicals and singlet oxy-
gen. Vitamin C also provides antioxidant protection for
folate and Vitamin E, keeping Vitamin E in its most potent
form.

Lipid peroxidation has been associated with over 200
disease processes. Rock et al., 96(7) J. Amer. Diet. Assoc.
693-702 (1996). Specifically, lipid peroxidation may be
implicated, for example, in the pathophysiology of
precclampsia, a loxemia of pregnancy. Vitamin C may atford
protective effects against preeclampsia by participating, in
the scavenging of free radicals. Indeed, significantly lowcer
levels of Vitamin C have been observed in preeclamptic
women than in controls. Woods et al., 185(1) Am. J. Obstet.
Gynecol. 5-10 (2001); Kharb, 1 Euro. J. Obstet. Gynecol.
Reprod. Biol. 37-39 (2000); Milczarek et al., 210 Mol. Cell.
Biochem. 65-73 (2000).

Vilamin C also enhances the absorption of iron. National
Rescarch Council, Recommended Dietary Allowances 115
(10th cd. 1989) (hereinaficr "RDA”). In addition, Vitamin C
is required for collagen synthesis, epinephrine synthesis, and
bile acid formation. Morcover, Vitamin C has been imrpli-
cated in inhibiting atherosclerosis by being present in extra-
cellular fluid of the arterial wall and potentiating nitric oxide
activity, thus normalizing vascular function. The novel com-
positions and methods of the present invention may com-
prisc or use Vitamin C, specifically in amounts ranging rom
about 63 mg 1o about 77 my and, in a specilic embodiment,
around 70 mg.

‘The compositions and methods of the present invention
may comprise or use Vitamin E. Vitamin E is a fat-soluble
vitamin antioxidant found in biological membranes where it
protects the phospholipid membrane from oxidalive stress.
One form of Vitamin E, dl-alpha-tocopheryl acetate (BASF
Corporation, Mount Olive, N.J.), is used to fortify foods and
pharmaceuticals and may be used within the context of the
present invention. Vitamin E inhibits the oxidation of unsat-
urated fatty acids by trapping peroxyl free radicals. It is also
an antiatherogenic agent, and studies have demonstrated a
reduced risk of coronary heart disease with increased intake
of Vitamin E. Stampfer et al., 328 New Eng. J. Med.
1444-49 (1993). In addition, Vitamin E, like Vitamin C, may
atlord protective effects againsl preeclampsia by participat-
ing in the scavenging of free radicals. Indeed, significantly
lower levels of Vitamin E have been observed in preeclemp-
lic women than in conirols. Woods et al., 185(1) Am. I
Obstet. Gynecol. 5-10 (2001); Kharb, 1 Euro. J. Obstet.
Gynecol. Reprod. Biol. 37-39 (2000); Milczarek et al, 210
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Mol. Cell. Biochem. 65-73 (2000). The novel compositions
and methods of the present invention may comprise Or use
Vitamin E, specifically in amounts ranging from about 27 U
to about 33 [U and, in a specific embodiment, around 30 U.

The compositions and methods of the present invention
may comprise or us¢ B-complex vitamins. This class of
vitamins comprises the water-soluble nutrients not generally
stored in the body. The B-complex vitamins of the present
compositions and methods may comprise one or more of
thiamine (B,), riboflavin (B.), niacin (B;), folic acid, pyri-
doxine (B,) and cyanocobalamin (B,,). B-complex vilamins
play roles in a variety ol biological processes critical 1o the
health of pregnant women, lactating women, and fetuses
such as, for example, the metabolism of homocystcine.

The compositions and methods of the present invention
may ccmprise or use folic acid. The B-complex vitamin folic
acid has demonstrated the ability to prevent neural tube
defects such as spina bifida caused by disturbed homocys-
leine metabolism. Vanderput et al., Exp. Biol. Med. 243-70
(2001); DeFalco et al., 27 Clin. Exp. Obstet. Gynecol.
188-90 (2000); Eskes, 27 Clin. Exp. Obstet. Gynecol.
157-67 (2000); Locksmith & Dull, 91 Obstel. Gynecol.
1027-34 (1998). Further, folic acid is important for the
formation of red and white blood cclls within bone marrow
and plays a role in heme formation. RDA at 150. The novel
compositions and methods of the present invention may
compr.sc or use folic acid, specifically in amounts ranging
from about 0.9 mg to about 1.1 mg and, in a specific
embodiment, around 1.0 mg.

The compositions and methods of the present invention
may comprise or use Vitamin B,. This vitamin plays a role
in carbohydrate metabolism and neural function. It is a
coenzvme for the oxidative decarboxylation of alpha-
ketoacids (e.g., alpha-keloglutarate and pyruvate) and for
transketolase which is a component of the pentose phosphate
pathway. Folate deficiency and malnutrition inhibit the
activity of thiamine. RDA at 123. Vitamin By is available in
forms known to those of skill in the art, including the form
of thiamine mononitrate (BASF Corporation, Mount Olive,
N.J.). The novel compositions and methods of the present
invention may comprise or use Vitamin By, specifically in
amounts ranging from about 1.44 mg to about 1.76 mg and,
in a specific embodiment, around 1.6 mg.

'The compositions and methods of the present invention
may comprise or use Vitamin B, (riboflavin). Riboflavin is
a component of two flavin coenzymes, flavin mononucle-
otide (FMN) and flavin adenine dinucleotide (FAD). These
flavoenzymes are involved in a number of oxidation-
reduction reactions including the conversion of pyridoxine
and niacin. RDA at 132. Flavoenzymes also play a role in a
number of metabolic pathways such as amino acid
deamination, purine degradation, and fatty acid oxidation
and thus hclp to maintain carbohydrate, amino acid, and
lipid metabolism. The novel compositions and methods of
the present invention may COmMprise Of use Vitamin B,
specifically in amounts ranging from about 1.62 mg to about
1.98 ng and, in a specific embodiment, around 1.8 mg.

‘The compositions and methods of the present invention
may comprise or use Vitamin B (pyridoxine). The admin-
stration of pyridoxine may reduce the levels of homocys-
1cine. Bostom et al,, 49 Kidney Int. 147-52 (1996). The
active forms of pyridoxine, pyridoxal-5-phosphate (PLP)
and pyridoxaminc-5'-phosphatc are cocnzymes for numer-
ous enzymes and as such, are important for gluconeogenesis,
niacic  formation, and erythrocyte metabolism. RDA al
142—<3. Pyridoxine is a coenzyme for both cystathionine
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synthase and cystathionase, enzymes that catalyze the for-
mation of cysteine from methionine. Homocysteine is an
intermediate in this process and elevated levels of plasma
homocysteine are recognized as a risk factor for both
vascular disease (Robinson et al., 94 Circulation 2743-48
(1996)) and neural tube defects (Locksmith & Duff, 91
Obstet. Gynecol. 1027-34 (1998)). Vitamin By is available
in forms known to those of skill in the art, including the form
of pyridoxine hydrochloride (BASF Corporation, Mount
Olive, N.1). The novel compositions and methods of the
present invention may comprise or use Vitamin B, specifi-
cally in amounts ranging from about 2.25 mg 1o about 2.75
mg and, in a specific embodiment, around 2.5 mg.

The compositions and methods of the present invention
may comprise or use Vitamin B,,. Cobalamin (a form of
Vitamin B,,) can bc converted to the active cocnzymes,
methylcobalamin and 5'-deoxyadenosylcobalamin. These
coenzymes are necessary for folic acid metabolism, conver-
sion of coenzyme A, and myelin synthesis. For example,
methylcobalamin catalyzes the demethylation of a folate
cofactor which is involved in DNA synthesis. A lack of
demethylation may result in folic acid deficiency. RDA. at
159-60. Deoxyadenosylcobalamin is the coenzyme for Lhe
conversion of methylmalonyl-CoA to succinyl-CoA, which
plays a role in the citric acid cycle. Importantly, cobalamin,
along with pyridoxinc and folic acid in implicated in the
proper metabolism of homocysteine. Cobalamin is available
as cyanocobalamin, methylcobalamin, hydroxocobalamin,
adenosylcobalamin, and hydroxycyanocobalamin. The
novel compositions and methods of the present invention
may comprise or use Vilamin B, specifically in amounts
ranging from about 10.8 meg 10 about 13.2 mcg and, in a
specific embodiment, around 12 mcg.

The composilions and methods of the present invention
may comprise or use niacin. Niacin, also called Vitamin B,
is the common name for two compounds: nicotinic acid
(also called niacin) and niacinamide (also called
nicotinamide). Niacin is particularly important for maintain-
ing healthy tevels and types of fatty acids. Niacin is also
required for the synthesis of pyroxidine, riboflavin, and folic
acid. RDA at 137. Administration of niacin may also effect
a reduction in total cholesterol (LDL) and very low density
lipoprotein (VI.DL) levels and an increase in high density
lipoprotein (HDL) cholesterol levels. Nicotinamide adenine
dinucleotide (NAD) and NAD phosphate (NADP) are active
coenzymes of niacin. These coenzymes are involved in
numerous enzymalic reactions such as glycolysis, fatty acid
metabolism, and steroid synthesis. Henkin et al., 91 Am. J.
Med. 23946 (1991). The novel compositions and methods
of the present invention may comprise or use niacin, spe-
cifically in amounts ranging from about 16.2 mg to about
19.8 mg and, in a specific embodiment, around 18 mg.

Minerals are inorganic, or non-carbon-containing, ¢le-
ments that are critical for healthy physiological processes.
Minerals are contemplated in the compositions and methods
of the present invention. Such minerals may be in either
chelated or non-chelated form. For example, minerals act as
cofactors for hundreds of ¢nzymes associated, for example,
with food digestion, nucleic acid production, and protcin
synthesis. Minerals may also act as, for example, cofactors
for antioxidant enzymes. The minerals of the compositions
and methods of the present invention may comprise one or
more of calcium, iron, magnesium, zinc, and copper.

The compositions and methods of the present Invention
may comprise or use calcium in either chelated or non-
chelated form. Chelation of calcium may affect its bioavail-
ability. Chelated Minerals, available at htip:/”
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www.pawsdus.com/mincrals.html (ast visited 8 Nov. 2002).
‘I'nis mneral is required for proper functioning of numerous
intracellular and exiracellular processes including, for
examp e, muscle contraction, nerve conduction, blood
coagulation, and of particular interest in the context of
pregnaacy and lactation, hormone release. In addition, the
calcium ion plays a unique role in intraceliular signaling and
is involved in the regulation of many enzymes. The Merck
Manual of Diagnosis and Therapy 139 (Mark 1. Beers,
M.D. & Robert Berkow, M.D. eds., 17th ed. 1999). Calcium
is available in forms known to those of skill in the art,
including the form of calcium carbonate, the active ingre-
dient in TUMS® (GlaxoSmithKline, Rescarch Triangle
Park, N.C.). The novel compositions and methods of the
present invention may comprise OF use calcium, specifically
in amounts ranging frem about 90 mg 1o about 110 mg and,
in a specific embodiment, around 100 mg. Further, the novel
compositions and methods of the present invention may
comprise or use caleium in amounts less than about 160 mg.
In addition, the novel compositions and methods of the
presert invention may COMPrise O Use calcium in amounts
ranging from about 0.001 mg to about 160 mg. Io addition,
the novel compositions and methods of the present invention
may comprise or use calcium in amounts of 0 mg, 1 mg, 2

mg, 3 mg, 4 mg, 5 mg, 6 mg, 7 mg, 8 mg, 9 mg, 10 mg, 11 =2

mg, 12 mg, 13 mg, 14 mg, 15 mg, 16 mg, 17 mg, 18 mg, 19
mg, 20 mg, 21 mg, 22 mg, 23 mg, 24 mg, 25 mg, 26 mg, 27
mg, 23 mg, 29 mg, 30 mg, 31 mg, 32 mg, 33 mg, 34 mg, 35
mg, 35 mg, 37 mg, 38 mg, 39 mg, 40 mg, 41 mg, 42 mg, 43
mg, 44 mg, 45 mg, 46 mg, 47 mg, 48 mg, 49 mg, 50 mg, 51
mg, 52 mg, 53 mg, 54 mg, 55 mg, 56 mg, 57 mg, 58 mg, 59
mg, 60 mg, 61 mg, 62 mg, 63 mg, 64 mg, 65 mg, 66 mg, 67
mg, 68 mg, 69 mg, 70 mg, 71 mg, 72 mg, 73 mg, 74 mg, 75
my, 76 mg, 77 mg, 78 mg, 79 my, 80 mg, 81 mg, 82 mg, 83
mg, &4 mg, 85 mg, 86 mg, 87 mg, 88 mg, 89 mg, 90 mg, 91
mg, $2 mg, 93 mg, 94 mg, 95 mg, 96 mg, 97 mg, 98 mg, 99
g, 100 mg, 101 mg, 102 mg, 103 mg, 104 mg, 105 mg, 106
mg, 107 mg, 108 mg, 109 mg, 110 mg, 111 mg, 112 mg, 113
mg, 114 mg, 115 mg, 116 mg, 117 mg, 118 mg, 119 mg, 120
mg, 121 mg, 122 mg, 123 mg, 124 mg, 125 mg, 125 mg, 126
mg, 127 mg, 128 mg, 129 mg, 130 mg, 131 mg, 132 mg, 133
mg, 134 mg, 135 mg, 136 mg, 137 mg, 138 mg, 139 mg, 140
mg, 141 mg, 142 mg, 143 mg, 144 mg, 145 mg, 146 mg, 147
mg, 148 mg, 14Y mg, 150 mg, 151 mg, 152 mg, 153 mg, 154
mg, .55 mg, 156 mg, 157 mg, 158 mg, 159 mg, or 160 mg.

'Ite compositions and methods of the present invention
may comprise or us¢ iron in either chelated or non-chelated
form. Chelation of iron may affect its bioavailability. Che-
latec Minerals, available at hitp:/www.pawsdus.com/
minerals.html (last visited 8 Nov. 2002). A primary function
of iron is 10 carry oxygen lo bodily tissues via the hemo-
globin part of red blood cells. Supplemental intake of iron is
critical to preventing anemia, a disorder associated with a
varicty of physiological statcs including, for cxample, preg-

nancy. Bothwell, 72(Supp.) Am. J. Clin. Nutr. 2575-64S 5

(20€0). Severe ancmia may have adverse cffects upon a
mother and a fetus. Specifically, significant depression of
hemoglobin has been associated with poor pregnancy out-
come. Black, 85(Supp. 2) Brit. J. Nutr. $193-97 (2001);
Sifakis & Pharmakides, 900 Ann. N.Y. Acad. Sci. 125-36
(2000). One form of iron known in the art is ferrous fumarate
(Jost Chemical, St. Louis, Mo.). The novel compositions and
methods of the present invention may comprise Or use iron,
specifically in amounts ranging from about 58.5 mg to about
71.5 mg and, in a specific embodiment, around 65 mg. In
add: tion, the novel compositions and methods of the present
invention may comprise or usc iron in amounts more than
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about 20 mg. In addition, thc novel compositions and
methods of the present invention may COMPprise or use iron
in amounts of 0 myg, 1 mg, 2 mg, 3 mg, 4 mg, 5 mg, 6 mg,
7 mg, 8 mg, 9 mg, 10 mg, 11 mg, 12 mg, 13 mg, 14 mg, 15
mg, 16 mg, 17 mg, 18 mg, 19 mg, 20 mg, 21 mg, 22 mg, 23
mg, 24 mg, 25 mg, 26 mg. 27 mg, 28 mg, 29 mg, 30 mg, 31
mg, 32 mg, 33 mg, 34 mg, 35 mg, 36 mg, 37 mg, 38 mg, 39
mg, 40 mg, 41 mg, 42 mg, 43 mg, 44 mg, 45 mg, 46 mg, 47
mg, 48 mg, 49 mg, 50 mg, 51 mg, 52 mg, 53 mg, 54 mg, 55
mg, 56 mg, 57 mg, 58 mg, 59 mg, 60 mg, 61 mg, 62 mg, 63
mg, 64 mg, 65 mg, 66 mg, 67 mg, 68 mg, 69 mg, 70 mg, 71
mg, 72 mg, 73 mg, 74 mg, 75 mg, 76 mg, 77 mg, 78 mg, 79
mg, or 80 mg.

The compositions and methods of the present invention
may COmprise Of us¢ magnesium in cither chelated or
nonchelated form. Chelation of magnesium may affect its
hioavailability. Chelated Minerals, available ai htip://
www paws4us.com/minerals.html (last visited 8 Nov. 2002).
Magnesium is important for over 300 different enzyme
reactions. A primary function of magnesium is 10 bind to
phosphate groups in adenosine triphosphate (ATP), thercby
forming a complex that assists in the ransfer of ATP
phosphate. Magnesium also functions within cells as an
allosteric activator of enzyme activity and for membrane
stabilization. Magnesium also plays roles in nucleic acid
synthesis, transcription of DNA and RNA, amino acid
activation, and protein synthesis. James L. L. Groff et al.,
Advanced Nutrition and Human Metabolism 341 (2d ed.
1996).

Magnesium is found primarily in both bone and muscle.
Magnesium is related to the reactions of over 300 cnzymcs,
including enzymes associated with biosynthetic pathways,
glycolysis, protein synthesis, transketolase reactions, and
membrane transport. Magnesium is also involved in the

15 formation of cAMP, a cytosolic sccond messenger that plays

a role in cell signaling mechanisms. In addition, magnesium
functions both synergistically and antagonistically with cal-
cium in neuromuscular lransmission. RDA at 188
Specifically, magnesium is critical for the maintenance of
clectrochemical potentials of nerve and muscle membranes
and the neuromuscular junction transmissions, particularly
important in the heart. Not surprisingly, magnesium defi-
ciency is tied to cardiovascular disease and hypertension.
Agus ct al., 17 Crit. Carc Clinics 175-87 (2001). Indeced,
oral magnesium therapy improves endothelial function in
patients with coronary discase. Shechter et al,, 102 Circu-
lation 2353-58 (2000).

Magnesium is available in a variety of salts. One form of
magnesium known in the art is magnesium oxide
(Mallinckrodt Baker, Inc., Phillipsburg, N.J.). The novel
compositions and methods of the present invention may
comprise or use magnesium, specifically in amounts ranging
from about 22.5 mg 1o about 27.5 mg and, in a specific
cmbodiment, around 25 mg.

The compositions and methods of the present invention
may comprise or use zinc in either chelated or non-chelated
form, Chelation of zinc may affect its bioavailability. Che-
lated Minerals, available at hitp://www.pawsdus.com/
minerals.html (last visited 8 Nov. 2002). Zine plays a role in
numerous melabolic activities such as nucleic acid
production, protein synthesis, and development of the
immune system. There are more than 200 zine metalloen-
zymes including aldolase, alcohol dehydrogenase, RNA
polymerasc, and protein kinasc C. Zima ct al, 17 Blood
Purif. 182-86 (1999). Zinc stabilizes RNA and DNA
structures, forms zinc fingers in nuclear receptors, and is a
component of chromatin proteins involved in transcription
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and replication. Deficicncics of zinc during pregnancy have
been shown to contribute to severe fetal abnormalities.
Srinivas et al., 68(6) Indian J. Pediatr. 519-22 (2001); Yang
et al., 13(4) Biomed. Environ. Sci. 280-86 (2000); King,
71(Supp.) Am. J. Clin. Nutr. 13345-43S (2000). Zinc is
available in many forms, such as zinc oxide (Reade
Advanced Materials, Providence, R.I) and zinc sulfate
(United States Biological, Swampscoti, Mass.). The novel
compositions and methods of the present invention may
comprise O use zin, specifically in amounts ranging from
about 22.5 mg to about 27.5 mg and, in a specific
¢mbodiment, around 25 mg.

The compositions and mcthods of the present invention
may comprise Or use copper in either chelated or non-
chelated form. Chelation of copper may affect its bicavail-
ability. Chelated Minerals, available at http://
www.pawsdus.com/minerals.biml (last visited 8 Nav. 2002).
Copper is an important component of the process of gene
expression. Deficiencies of copper may lead to anemia,
neutropenia, and bone abnormalities in pregnant and lactat-
ing women. In addition, a fetus must accumulate copper at
a rate of 50 ugxkg™'xd™ over the latter half of pregnancy;
any deficiency in accumulation may lead to low birth weight
and prolein-energy malnutrition. Uauy et al, 67(Supp.)
Amer. J. Clin. Nutr. 9528-59S (1998). Many forms of
copper are known tc thosc skilled in the art, including
copper oxide (Reade Advanced Materials, Providence, R.1.).
‘The novel compositions and methods of the present inven-
ion £iay COMPprise or use copper, specifically in amounts
ranging from about 1.8 mg o about 2.2 mg and, in a specific
embodiment, around 2.0 mg. The novel compositions and
methods of the present invention may comprise or use
copper, specifically in amounts of 0 mg, 0.1 mg, 0.2 mg, 0.3
mg, 0.4 mg, 0.5 mg, 0.6 mg, 0.7 mg, 0.8 mg, 09 mg,1.0mg,
1.1 mg, 1.2 mg, 1.3 mg, 1.4 mg, 1.5mg, 1.6 mg, 1.7mg, 1.8
mg, 1.9 mg, 2.0 mg, 2.1 mg, 2.2 mg, 2.3 mg, 2.4 mg, 2.5 mg,
2.6 mg, 2.7 mg, 2.8 mg, 2.9 mg, or 3.0 mg.

The compositions and methods of the present invention
may comprise Of use a combination of vitamins and
minerals, in either chelated or non-chelated form, that work
together with various metabolic systems and physiological
responses of the human body. The active ingredients are
available from numerous commercial sources, and in several
active forms or salts thereof, known to those of ordinary skill
i the art. Hence, the compositions and methods of the
present invention are not limited 1o comprising or using any
particular form of the vitamin or mineral ingredient
described herein.

The ingredients of the present invention may be combined
into a composition which may be in the form of a solid

powder, caplets, tablets, lozenges, pills, capsules, or a liquid, ;

and which may be administered alone or in suitable com-
bination with other components. For example, the compo-
sition of the present invention may be administered in one or
more caplets or lozenges as practical for case of adminis-

tration. Each of the vitamins and minerals is commercially :

available, and can be blended to form a single composition
or can form multiple compositions, which may be
co-administered.

‘To prepare the compositions of the present invention, each
of the active ingredients may be combined in Intimate
admixture with a suitable carrier according to conventional
compounding techniques. The carrier may tlake a wide
var.ety of forms depending upon the form of the preparation
desired for administration, ¢.g., oral, sublingual, nasal, via
topical paich, or parenteral. The compasition may consist of
one to three caplets or lozenges, the composition of each
preferably being identical 10 cach other caplet or lozenge.

w
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In preparing the composition in oral dosage form, any
usual media may be utilized. For liquid preparations (¢.3.,
suspensions, elixirs, and solutions), media containing, for
example water, oils, alcohols, flavoring agenls,
preservatives, coloring agents and the like may be used.
Carriers such as starches, sugars, diluents, granulating
agents, lubricants, binders, disintegrating agents and the like
may be used 10 prepare oral solids (¢.g., powders, caplets,
pills, tablets, capsules, and lozenges). Controlled release
forms may also be used. Because of their case in
administration, caplets, tablets, pills, and capsules represent
the most advantageous oral dosage unit form, in which case
solid carriers are employed. If desired, tablets may be sugzar
coated or cnteric coated by standard techniques. All of these
pharmaceutical carriers and formulations are well knowr to
those of ordinary skill in the art. Sce generally, e.g., Wade &
Waller, Ilandbook of Pharmaceutical Cxcipients (2nd ed.
1994).

Other objectives, features and advantages of the present
invention will become apparent from the following specific
examples. The specific examples, while indicating specific
embodiments of the invention, are provided by way ol
illustration only. Accordingly, the present invention also
includes thosce various changes and modifications within the
spirit and scope of the invention that may become apparent
to those skilled in the art from this detailed description. The
invention will be further illustrated by the following non-
limiting examples.

EXAMPLLES
Without further elaboration, it is believed that one skilled
in the art, using the preceding description, can utilize the
present invention to the fullest extent. The following

examples are ilustrative only, and not limiting of the
remainder of the disclosure in any way whatsoever.

Example 1

A composition of the following formulation was prepared
in caplet form, including the appropriate excipients, by
standard methods known 1o those of ordinary skill in the art:

Vitamin A (beta carotence) 2700 TU

Vitamin D (cholecalciferol) 400 TU

Vitamin C (ascorbic acid) 70 mg

Vitamin E (dl-alpha-tocopheryl acetate) 30 1U

folic acid 1.0 mg

Vitamin B, (thiamine mononitrate) 1.6 mg

Vitamin B, (riboflavin) 1.8 mg

Vitamin B, (pyridoxine hydrochloride) 2.5 mg

Vitamin B12 (cyanocobalamin) 12 mcg

niacin (niacinamide) 18 mg

calcium (calcium carbonate) 100 mg

iron (ferrous fumarate) 05 mg

magnesium (magnesium oxide) 25 mg

zinc (zinc oxide) 25 mg

copper (copper oxide) 2.0 mg

Example 2

A study is undertaken o evaluate the ellectiveness of the
composition of the present invention in the ireatment of
paticnts. The objective of the study is to determine whether
oral intake of the composition results in an improvement of

the nutritional status of a patient in a physiologically stress-
ful state.
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A double-blind, placcbo controlled study is conducted
over a six-month period. Atotal of 120 subjects (60 pregnant
women entering the second trimester of pregnancy and 60
lactating women), aged 20-35 years, are chosen for the
study. An initial assessment of the nutritional status of each
woman is conducted utilizing methods such as the peroxide
hemolysis test 10 assess Vitamin L deficiency, measurement
of erythrocyte iransketolase activity to determine thiamine
levels, determination of erythrocyle glutathione reductase
activity to assess riboflavin status, and high performance
liquid hromatography to directly measurc pyridoxine lev-
els.

The 120 subjects are separated into four separate groups
of 30 women. In a first group comprising only pregnant
women and in a seccond group comprising only lactating
women, each subject is administered 2 caplets, daily, of the
composition as described in Examplc 1. In a third group
comprising only pregnant women and in a fourth group
comptising only lactating women, cach subject is adminis-
tered 2 placebo caplets, daily. No other nutritional supple-
ments are laken by the subjects during the assessment
period.

An assessment of the putritional status of each woman is
condt cted utilizing methods such as the peroxide hemolysis
lest to assess Vitamin E deliciency, measurement of eryth-
rocyie transketolase aclivity to determine thiamine levels,
determination of crythrocyte glutathione reductasc activity
1o assess riboflavin status, and high performance liquid
chrornatography to directly measure pyridoxine levels at one
month intervals for a six month period. The data is evaluated
using multiple linear regression analysis and a standard
t-test. In cach analysis, the bascline value of the outcome
variable is included in the model as a covariant. Treatment
by covariant interaction effects is lested by the method
oullined by Weigel & Narvaez, 12 Controlled Climical Trials
378-94 (1991). If there are no significant interaction effects,
the interaction terms are removed from the model. The
regression model assumptions of normality and homogene-
ity of variance of residuals are cvaluated by inspection of the
plots of residuals versus predicted values. Detection of the
temporal onset of effects is done sequentially by testing for
the resence of significant treatment effects at 1, 2,3, 4.5,
and 6 months, proceeding to the carlier time in sequence
only when significant effects have been identified at each
late: time period. Changes from the baseline within each
group are evaluated using paired t-tests. In addition, analysis
of variance is performed on all basclinc measurements and
measurable subject characteristics 10 assess homogeneily
between groups. All statistical procedures arc conducted
using the Statistical Analysis Sysiem (SAS Institute Inc.,
Cary, N.C.). An alpha level of 0.05 is used in all statistical
tests.

A statistically significant improvement in the nutritional
sta-us with respect to Vitamin E, thiamine, riboflavin, and
pyridoxine is observed in the treated subjects upon comple-
tion of the study over the controls. Therefore, the study
confirms that oral administration of the composition of the
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present invention is cffective in improving the nutritional
status of a patient within 2 physiologically stressful state.

While there has been described what is presently believed
10 be the preferred embodiments of the present invention,
other and further modifications and changes may be made
without departing from the spirit of the invention. All further
and other modifications and changes are included that corne
within the scope of the invention as set forth in the claims.
The disclosure of all publications cited above are expressly
incorporated by relerence in their entircties lo the same
extent as if cach were incorporated by reference individu-
ally.

We claim:

1. A composition comprising about 2430 1U 1o about 2470
U Vitamin A, about 360 1U to about 440 1U Vitamin D,
about 63 mg to about 77 mg Vitamin C, about 27 TU to about
33 JU Vitamin E, about (.9 mg 10 about 1.1 mg folic acid,
about 1.44 mg to about 1.76 mg Vitamin B1, about 1.62 mg
{0 about 1.98 mg Vitamin B2, about 2.25 mg to about 2.75
mg Vitamin B6, about 10.8 meg to about 13.2 mcg Vitamin
B12, about 16.2 mg to about 19.8 mg niacin, about 90 mg
1o about 110 mg calcium, about 58.5 mg to about 71.5 mg
iron, about 22.5 mg to about 27.5 mg magnesium, about 225
mg to about 27.5 mg zinc, and about 1.8 mg to about 2.2mg
copper, wherein said composition is administerable 0 a
patient, and wherein said composition is free of any cther
added minerals and any other added vitamins.

2. A composition comprising 2700 1U Vitamin A, 400 1U
Vitamin D, 70 mg Vitamin C, 30 U Vitamin E, 1 mg folic
acid, 1.6 mg Vitamin Bl, 1.8 mg Vitamin B2, 2.5 mg
Vitamin B6, 12 meg Vitamin B12, 18 mg niacin, 100 mg
calcium, 65 mg iron, 25 mg magnesium, 25 mg zing, and 2
my copper, wherein said composition is administerable 10 a
patient, and wherein said composition is free of any other
added mincrals and any other added vitamins.

3. A method comprising the step of administering 10 a
patient a composition comprising about 2430 TU 10 about
3970 IU Vitamin A, gbout 360 1U to about 440 1U Vitamin
D, about 63 mg to about 77 mg Vitamin C, about 27 [U 10
about 33 IU Vitamin E, about 0.9 mg to about 1.1 mg folic
acid, about 1.44 mg (o about 1.76 mg vitamin B1, about 1.62
mg to about 1.98 mg Vitamin B2, about 2.25 mg to about
275 mg Vitamin B6, about 10.8 mcg to about 13.2 mcg
Vitamin B12, about 16.2 mg to about 19.8 mg niacin, about
90 mg to about 110 mg calcium, about 58.5 mg 1o about 71.5
mg iron, about 22.5 mg 1o about 27.5 mg magnesium, about
22.5 mg to about 27.5 mg zinc, and about 1.8 mg to about
2.2 mg copper, wherein said composition is free of any other
added minerals and any other added vitamins.

4. A mcthod comprising the stcp of administering to a
patient a composition comprising 2700 1U Vitamin A, 400
1U Vitamin D, 70 mg Vitamia C, 30 [U Vitamin E, 1 mg folic
acid, 1.6 mg Vitamin Bl, 1.8 mg Vitamin B2, 2.5 mg
Vitamin B6, 12 mcg Vitamin B12, 18 mg niacin, 100 mg
calcium 65 mg iron, 25 mg magnesium, 25 mg zinc. and 2
mg copper, wherein said composition is free of any other
added minerals and any other added vitamins.

* * * ok *
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COMPOSITIONS AND METHODS FOR
NUTRITION SUPPLEMENTATION

CROSS REFERENCE TO RELATED
APPLICATION

The present application is a continuation of and claims,
under 35 U.S.C. § 120, the benefit of U.S. patent application
Ser. Nu. 10/315,159, filed 10 Dec. 2002, now U.S. Pat. No.
6.814,983 which is expressly incorporated fully herein by
reference.

FIELD OF THE INVENTION

The present invention relates to compositions comprising
various vitamins and minerals and methods for using these
compositions for nutritional supplementation in, for example.
subjec's in physiologically stresstul states.

BACKGROUND OF THE INVENTION

Nutrition plays a critical role in maintaining good health.
Proper nutrition prevents dietary deficiencies, and also pro-
tects against the development of disease. Proper nutrition
plays an increasingly important role as the body faces physi-
ological stress. For example, pregnancy and lactation are
among. the most nuiritionally volatile and physiologically
stresstul periods and processes in the lifetimes of women.
Specitically, vitamin and mineral needs are almost univer-
sally increased during these natural processes. These
increased needs are almost always due to elevated metabolic
demard, increased plasma volume, increased levels of blood
cells, decreased concentrations of nutrients, and decreased
concentrations of nutrient-binding proteins.

Thus, nutritional supplementation serves a vital role in
protecting against poor nutrition and disease. More specifi-
cally. research has suggested that optimizing specific nutri-
ents bafore. during, and after the physiological processes of
pregnancy or lactation can have a profound, positive, and
comprehensive impact upon the overall wellness of the devel-
oping and newborn child as well as the safety and health of the
mother. The present inventions provide compositions and
methcds designed to supplement the nutritional needs of indi-
viduals within physiologically stressful states.

SUMMARY OF THE INVENTION

The present invention provides compositions and methods
of using these compositions for both prophylactic and thera-
peutic nutritional supplementation, specifically throughout
shysiologically stresstul states.

Specifically, for exumple, the present invention relates 10
wovel compositions of vitamins and minerals that can be used
to supplement the nutritional deficiencies observed in

patients throughout physiologically stressful states such as. s

for cxample, pregnancy, lactation. and any discasc stalc.

In one embodiment, the compositions of the present inven-
tionmay comprise less than about 160 mg calcium, more than
about 20 mg iron, and copper in either chelated or non-
chelated form.

In another embodiment, the compositions of the present
invention may comprise one or more of about 2430 TU 1o
about 2970 1U of Vitamin A, about 360 1U to about 440 TU of
Vitamin D, about 63 mg 1o about 77 mg of Vitamin C, about
27 I 10 about 33 IU of Vitamin E, about 0.9 mg to about 1.1
mg of folic acid, about 1.44 mg to about 1.76 mg of Vitamin
13, about 1.62 mg to about 1.98 mg of Vitamin B,, about 2.25
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mg to about 2.75 mg of Vitamin B, about 10.8 mcg 10 about
13.2 meg of Vitamin B, ,, about 16.2 mg to about 19.8 mg of
niacin, about 90 mg, 1o about 110 mg of calcium, about 58.5
mg to about 71.5 mg of iron, about 22.5 mg, to about 27.5mg
of magnesium, about 22.5 mg 1o about 27.5 mg of 7inc, and
about 1.8 mg to about 2.2 mg of copper.

In yet another embodiment. the compositions of the present
invention may comprise one or more 0of 2700 1U of Vitamin A,
400 1U of Vitamin D, 70 mg of Vitamin C, 30 [U of Vitamin
E. 1 mgof folic acid, 1.6 mg of Vitamin B, 1.8 mg of Vitamin
B,, 2.5 mg of Vitamin Bg, 12 meg of Vitamin B),. 18 mg of
niacin, 100 mg of calcium, 65 mg of iron, 25 mg of magne-
sium, 25 mg of zinc, and 2 mg of copper.

In an embodiment, the compositions of the present inven-
tion may be suitable for administration to subjects in physi-
ologically stressful states. Such compositions may be suitable
for treating nutritional deficiencies resulting from such physi-
ologically stressful states, which may result from. for
example, elevated metabolic demand. increased plasma vol-
ume, or decreased concentrations of nutrient-binding pro-
teins such as serum-ferritin, maliose-binding protein, lactof-
errin, calmodulin, tocopheryl binding protein, riboflavin
binding protein, retinol binding protein, transthyretin, high
density lipoprotein-apolipoprotein Al, folic acid binding pro-
tein, and 25-hydroxyvitamin 1) hinding protein. The compo-
sitions of the present invention may comprise one or more
compounds that serve as pharmaceutical carriers such as
water, oil, alcohol, any flavoring agent, any preservative, any
coloring agent, starch, any sugar, any diluent, any granulaling
agent, any lubricant, any binder, and any disintegrating agent.

In onc cmbodiment, the compositions of the present inven-
tion may comprise one or more of Vitamin A in the form of
beta carotene, Vitamin D in the form of cholecalciferol, Vita-
min C in the form of ascorbic acid, Vitamin E in the form of
dl-alpha-tocopheryl acetate. a B-complex vitamin in the form
of folic acid, Vitamin B, in the form of thiamine mononitrate,
Vitamin B, in the form of riboflavin, Vitamin B, in the form of
pyridoxine hydrochloride, Vitamin B, in the form of cyzno-
cobalamin, niacin in the form of niacinamide, calcium in the
form of calcium carbonate, iron in the form of ferrous fuma-
rate, magnesium in the form of magnesium oxide, zinc in the
form of zinc oxide, and/or copper in the form ol copper oxide.

The present invention also relates to methods for supple-
menting nutritional deficiencies in a patient or person
throughout physiologically stressful states such as. for
example, pregnancy, lactation, and any disease state.

In an embodiment, the methods of the present invention
may comprise the step of administering to a patient a com-
position comprising less than about 160 mg calcium, more
than about 20 mg iron, and copper in either chelated or non-
chelated form.

In another embodiment, the methods of the present inven-
tion may utilize compositions comprising one or morz of
about 2430 1U to about 2970 U of Vitamin A, about 360 [U
1o about 440 1U of Vitamin D, about 63 mg to about 77 mg of
Vitamin C. about 27 1U to about 33 1U of Vitamin E, about 0.9
mg to about 1.1 mg of folic acid, about 1.44 mg to about 1.76
mg of Vitamin B, about 1.62 mg to about 1.98 mg of Vitemin
B, about 2.25 mg to about 2.75 mg of Vitamin B, about 10.8
mcg to about 13.2 mcg of Vitamin B ,,, about 16.2 mg to
about 19.8 mg of niacin. about 90 mg to about 110 mg of
calcium, about 58.5 mg 1o ubout 71.5 mg of iron, about 22.5
mg to about 27.5 mg of magnesium, about 22.5 mg to about
27.5 mg of zinc, and about 1.8 mg to about 2.2 mg of copper.

In yet another embodiment, the methods of the present
invention may utilize compositions comprising one or more
of 2700 1U of Vitamin A, 400 IU of Vitamin D, 70 mg of
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Vitamin C. 30 JU of Vitamin E, 1 mg of folic acid, 1.6 mg of
Vitamin B, 1.8 mg of Vitamin B,, 2.5 mg of Vitamin By, 12
mcg of Vitamin B ,, 18 mg of niacin, 100 mg of calcium, 65
my of iron, 25 mg of magnesium. 25 mg of zinc, and 2 mg of
copper.

[n an embodiment, the methods of the present invention
utilize the compositions of the present invention suitable for
administration to subjects in physiologically stressiul states.
The methods of the present invention may be directed to the
alleviation of nutritional deficiencies resulting from such
physiologically stressful states, which may result from, for
example, elevated metabolic demand, increased plasma vol-
ume, or decreased concentrations of nutrient-binding pro-
teins such as serum-ferritin, maltose-binding protein, lactof-
errin, calmodulin, tocopheryl binding protein, riboflavin
binding protein. retinol binding protein, transthyretin, high
density lipoprotein-apolipoprotein Al, folic acid binding pro-
tein, and 25-hydroxyvitamin D binding protein. The methods
of the present invention may utilize one or more compounds

that serve as pharmaceutical carriers such as water, oil, alco- 2

hol, any flavoring agent, any preservative, any coloring agent,
starch, any sugar, any diluent, any granulating agenl, any
lubricant, any binder, and any disintegrating agent.

In ore embodiment, the methods of the present invention
may utilize compositions comprising one or more of Vitamin
A in the form of beta carotene, Vitamin D in the form of
cholecalciferol, Vitamin C in the form ol ascorbic acid, Vita-
min E in the form of dl-alpha-tocophery] acetate, a B-com-
plex vitamin in the form of folic acid, Vitamin B in the form

ofthiamine mononitrate, Vitamin B, in the form of riboflavin, -

Vitamin By in the form of pyridoxine hydrochloride, Vitamin
B, in the form of cyanocobalamin, niacin in the form of
niacinamide, calcium in the form of calcium carbonate, iron
in the form of ferrous fumarate, magnesium in the form of

magnesium oxide, zinc in the form of zinc oxide, and/or -

copper in the form of copper oxide.

Other objectives, features and advantages of the present
invention will become apparent from the following detailed
descripiion. The detailed description and the specific
examplzs, although indicating specific embodiments of the
invention, are provided by way of illustration only. Accord-
ingly. the present invention also includes those various
changes and modifications within the spirit and scope of the
invention that may become apparent to those skilled in the art
from this detailed description.

DETAILED DESCRIPTION OF THE INVENTION

It is understood that the present invention is not limited to
the particular methodologies, protocols, solvents, and
reagents, etc., described herein, as these may vary. [tisalsoto
be understood that the terminology used herein is used for the
purpose of describing particular embodiments only, and is not

intended to limit the scope of the present invention. It mustbe 5

noted that as used herein and in the appended claims, the
singula- forms “a,” “an.” and “the” include the plural refer-
erce urless the context clearly dictates otherwise. Thus, for
example, a reference 10 “a vitamin” 1s a reference (o one or
more vitamins and includes equivalents thereof known to
those skilled in the art and so forth.

Unless defined otherwise, all technical and scientific terms
used herein have the sume meanings as commonly under-
stood by one of ordinary skill in the art 1o which this invention
belongs. Preferred methods, devices. and materials are
described. although anv methods and materials similar or
equivalent 1o those described herein can be used in the prac-
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tice or testing of the present invention. All references cited
herein are incorporated by reference herein in their entirety.

The term “disease state” as used herein, may comprise any
state in which one or more organs or components of an organ-
ism malfunction. The term “disease state” may refer to any
deterioration of any component of a body. The term “disease
state” may refer to any deficiency of any compound necessary
for the maintenance or function of any component of any
organism. The term “disease state” may refer to any condition
in which a body contains toxins, produced by microorgen-
isms that infect the body or by body cells through faulty
metabolism or absorbed from an external source. “Disecse
states” may be adverse states caused by any diet, any virus, or
any bacteria. “Disease states” may comprise disorders asso-
ciated with pregnant females such as. for example, osteoma-
lacia and preeclampsia and disorders associated with a fetus
such as, for example, neural tube defects and various fetal
abnormalitics. “Discasc states” may comprisc any pulmonzry
disorder such as, for example, bronchitis. bronchiectasis,
atelectasis, pneunomia, diseases caused by inorganic dusts,
discases caused by organic dusts. any pulmonary fibrosis, and
pleurisy. “Disease states™ may comprise any hematological/
oncological disorder such as, for example, anemia, hemo-
philia, leukemia, and lymphoma. A “disease state” may com-
prise any cancer such as. for example, breast cancer, lung
cancer, prostate cancer. pancreatic cancer, liver cancer, stom-
ach cancer, testicular cancer, ovarian cancer, skin cancer,
cancer of the brain, cancer of the mouth, cancer of the throat,
and cancer of the neck. “Discase slates™ may comprise any
disorder of the immune system such as, for example, acquired
immune deficiency syndrome (AIDS), AIDS-related com-
plex, infection by any strain of any human immunodeficiency
virus (HIV), and other viruses or pathogens such as bacteria.
A “disease state” may comprise any cardiovascular disorder
such as, for example, arterial hypertension. orthostatic
hypotension, arteriosclerosis, coronary artery disease, cardi-
omyopathy, any arrhythmia, any valvular heart disease,
endocarditis, pericardial disease, any cardiac tumor, any
aneurysm, and any peripheral vascular disorder. “Disease
states” may comprise any hepatic/biliary disorder such as. for
example, jaundice, hepatic steatosis, fibrosis. cirrhosis, hepa-
litis, any hepatic granuloma, any liver tumor. cholelithiasis,
cholecystitis, and choledocholithiasis.

The term “physiologically stressful state.” as used herein,
comprises any state of an organism in which the organism
faces one or more physiological challenges. A “physiologi-
cally stressful state” may comprise pregnancy, lactation, or
conditions in which an organism faces physiological chal-
lenges related to, for example, elevated metabolic demard,
increased plasma volume. or decreased concentrations of
nutrient-binding proteins. A “physiologically stressful state™
may result from one or more disease states.

The term “subject,” as used herein, comprises any and all
organisms and includes the term “patient.” “Subject” may
refer to ahuman or any other animal. “Subject” may also refer
10 a fetus.

Proper nutrition is essential for maintaining health and
preventing diseases. Adequate nutrition is especially critical
during, for example, nutritionally volatile or physiologically
stressful periods such as periods comprising, for exampie,
pregnancy, lactation. or a discase state. Vitamin and mincral
needs are almost universally increased throughout these pesi-
ods. Increased needs during physiologically stressful states
such as pregnancy or lactation, for example, may result from
clevated metabolic demand. increased plasma volume,
increased quantities of circulating red blood cells. decreased
concentrations of nutrients, and decreased concentrations of
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nutrieni-binding proteins such as, for example, serum-fer-
ritin, maltose-binding protein, lactoferrin, calmodulin, toco-
pheryl sinding protein, ribotlavin binding protein, retinol
binding protein, transthyretin, high density lipoprotein-apo-
lipoprotein Al folic acid binding protein, and 25-hydroxyvi-
tamin D binding protein. Lapido, 72(Supp.) AMER. J. Crmv.
NiTr. 280S-908 (2000)

Optimizing specific nutrients before, during, and after the
physiological processes of pregnancy and lactation can have
a profound, positive, and comprehensive impact on the over-
all wellness of the developing and newborn child as well as
the salety and health of the mother. Black. 85 Brii. J. NutR.
$193-97 (Supp. 2001); Scholl et al., 146 AMEr. J. EpDEM.
134-41 (1997). Nutrients provided toa mother reach the fetus.
Specifizally, it is established that substrates for growth and
development, for example, circulate within the same path-
ways that carry drugs 10 and waste products from the fetus.
Excharges of material between mother and fetus occur pri-
marily in the placenta, where villi containing fetal capillaries
protruce into sinuses (intervillous spaces). Maternal arterial
blood spurts into these spaces, then drains into maternal uter-
ine veias 10 be returned to the maternal systemic circulation.
Solutes in maternal blood cross the epithelial cells and con-
nective tissue of the villi and the endothelium of the fetal
capillades; these solutes are then carried to the fetus by pla-
cental veins, which converge into the umbilical vein. The
MErek MANUAL OF DiaoNosis aND Trerapy 2022 (Mark H.
Reers. M.D. & Robert Berkow, M., eds., 17th ed. 1999).

The compositions and methods of the present invention
provids the means 1o optimize good health by utilizing vita-
min ard mineral nutritional supplementation. The composi-
tions and methods of the present invention may be adminis-
tered 13 or directed to a subject such as a human or any other
organism.

The compositions and methods of the present invention
may comprise or use Vitamin A. This vitamin functions in
physiclogical processes resulting in cellular differentiation,
cellular maturity, and cellular specificity. Vitamin A Is an
impor:ant component of a nutritional supplement for subjects
in a paysiologically stressful state, such as pregnant or lac-
tating women. Zile etal., 131(3) 1. Nutr. 705-08 (2001). The
compounds and methods of the present invention may com-
prise a form of Vitamin A, specifically, for example, the
pro-vitamin A carotenoid beta carotene. Beta carotene is con-
vertec to Vitamin A within the body as needed. Mayne. 10
'ASEDB J. 690-701 (1996). The novel compositions and meth-
ods of the present invention may comprisc or usc Vitamin A,
specilically in amounts ranging from about 2430 1U 1o about
2970 U and, in a specific embodiment, around 2700 IU:

The: compositions and methods of the present invention
may comprise or use Vitamin D. Vitamin D is a fat-soluble
“hormone like” substance important for the maintenance of
healthy bones. This vitamin increases the absorption of cal-

cium and phosphorous from the gastrointestinal tract, and s

improves mineral resorption into bone tissue. Vitamin D can
be converled to its active form from exposure of the skin to
sunlight. This fact is among, the reasons why Vitamin D defi-
ciency is common in the elderly, notably the institutionalized,
who spend little or no time out of doors. Deficiencies lead to
increased bone turnover and loss, and when severe, ostecoma-
Jacia. or soliening of the bones. Supplementation with Vita-
min D has been shown to moderately reduce bone loss,
increase serum 25-hvdroxyvitamin D, and decrease serum
parathyroid hormone levels. Dawson-Hughes et al., 337
NEW ENG. J. MED. 670-76 (1997); Lips et al., 86 J. CLIN.
ENDOCRINOL. METAB. 1212-21 (2001).
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The Vitamin D of the compositions and methods of the
present invention may comprise Vitamin D, (cholecalcifero.).
In the body, Vitamin Dj is produced when its precursor is
exposed to ultraviolet irradiation (e.g.. sunlight) and then
hydroxylated in the liver to form 25-hydroxyvitamin D5, a
form of Vitamin 1) in circulation. This form of the vitamin
may be hydroxylated again in the kidney, yielding 1.25-hy-
droxyvitamin Dj, a potent form of Vitamin D. Vitamin 1),
plays a role in the maintenance of calcium and phosphorus
homeostasis, but it is also active in cell differentiation aad
immune function. The novel compositions and methods of
the present invention may comprise or use Vitamin D, spe-
cifically in amounts ranging from about 360 IU to about 440
1U and, in a specific embodiment, around 400 TU.

The compositions and methods of the present invention
may comprise or use Vitamin C (also known as ascorbic acid).
The major biochemical role of the water-soluble Vitamin C is
as a co-substrate in metal catalyzed hydroxylations. Vitamin
C has antioxidant properties in interacting directly with
superoxide hydroxyl radicals and singlet oxygen. Vitamin C
also provides antioxidant protection for folate and Vitamin E,
keeping Vitamin E in its most potent form.

Lipid peroxidation has been associated with over 200 cis-
ease processes. Rock et al., 96(7) J. AMER. DIET. ASSQC.
693-702 (1996). Specifically, lipid peroxidation may be
implicated, for example, in the pathophysiology of presc-
lampsia, a toxemia of pregnancy. Vitamin C may afford pro-
tective effects against preeclampsia by participating in the
scavenging ol Iree radicals. Indeed. significantly lower levels
of Vitamin C have been observed in preeclamptic women than
in controls. Woods c1 al.. 185(1) AM. J. OBSTET.
GYNECOL. 5-10 (2001); Kharb, 1 EURO. J. OBSTET.
GYNECOL. REPROD. BIOL. 37-39 (2000); Milczarek et
al., 210 MOL. CELL. BIOCHEM. 65-73 (2000).

Vitamin C also enhances the absorption of iron.
NATIONAL RESEARCH COUNCIL. RECOMMENDED
DI TARY ALLOWANCES 115 (10th ed. 1989) (hereinafter
“R1IA™). [n addition, Vitamin C is required for collagen syn-
thesis, epinephrine synthesis, and bile acid formation. More-
over, Vitamin C has been implicated in inhibiting atheros:le-
rosis by being present in extracellular fluid of the arterial wall
and potentiating nitric oxide activity, thus normalizing vas-
cular function. The novel compositions and methods of the
present invention may comprise or use Vitamin C, specifically
in amounts ranging from about 63 mg to about 77 mg and, in
a specilic embodiment, around 70 mg.

The compositions and methods of the present invention
may comprise or use Vitamin . Vilamin E is a fat-soluble
vitamin antioxidant found in biological membranes where it
protects the phospholipid membrane from oxidative stress.
One form of Vitamin E, dl-alpha-tocopheryl acctate (BASF
Corporation, Mount Olive, N.J.), is used 1o fortify foods and
pharmaceuticals and may be used within the context of the
present invention. Vitamin E inhibits the oxidation of unsat-
urated fatty acids by trapping peroxyl free radicals. It is also
an antiatherogenic agent, and studies have demonstratad a
reduced risk of coronary heart disease with increased intake
of Vitamin E. Stampfer et al., 328 NEW ENG. J. MED.
1444-49 (1993). In addition. Vitamin E. like Vitamin C, may
afford protective effects against preeclampsia by participat-
ing in the scavenging of frec radicals. Indeed, significantly
lower levels of Vitamin F have been observed in preeclamplic
women than in controls. Woods et al.. 185(1) AM. 1.
OBSTET. GYNECOL. 5-10 (2001); Kharb, 1 EURO. J.
OBSTET. GYNECOL.. REPROD. BIOIL.. 37-39 (2000); Mil-
czarek et al.. 210 MOIL.. CELL. BIOCHEM. 65-73 (2000).
The novel compositions and methods of the present invention
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may comprise or use Vitamin E, specifically inamounts rang-
ing trom about 27 IU to about 33 TU and. in a specific embodi-
ment, around 30 TU.

The compositions and methods of the present invention
iy cemprise or use B-complex vitamins. This class of vita-
mins comprises the water-soluble nutrients not generally
stored in the body. The B-complex vitamins of the present
compositions and methods may comprise onc or more of
thiamine (B,), riboflavin (B,), niacin (B,), lolic acid, pyri-
doxine (By) and cyanocobalamin (B, ,). B-complex vitamins
play rcles in a variety of biological processes critical 10 the
health of pregnant women. lactating women, and fetuses such
as, for example, the metabolism of homocysteine.

The compositions and methods of the present invention
may comprise or use folic acid. The B-complex vitamin folic
acid has demonstrated the ability 1o prevent neural tube
defects such as spina bifida caused by disturbed homocys-
teine metabolism. Vanderput ct al.. Exe. Bior. Mrp. 243-70
(2001; DeFalco etal,, 27 CLin. Exp. Ossie. GynecoL. 188-90
(2000 ; Eskes, 27 CLiv. Exp. OsteT. GYNECOL. 157-67 (2000);
Iocksmith & Duff, 91 Osste. Gynecor. 1027-34 (1998). Fur-
ther, folic acid is important for the formation of red and white
blood cells within bone marrow and plays a role in heme
forma-ion. RDA at 150. The novel compositions and methods
of the present invention may comprise or use folic acid,
specifically in amounts ranging from about 0.9 mg to about
1.1 mg and, in a specific embodiment, around 1.0 mg.

The compositions and methods of the present invention
may comprise or use Vitamin B,. This vitamin plays a role in
carbohydrate metabolism and neural function. It is a coen-
syme for the oxidative decarboxylation of alpha-ketoacids
(e.g.. alpha-ketoglutarate and pyruvate) and for transketolase
which is a component of the pentose phosphate pathway.
Folate deficiency and malnutrition inhibit the activity of thia-
mine. RDA at 123, Vitamin B, is available in forms known to
those of skill in the art. including the form of thiamine mono-
nitrate (BAST Corporation, Mount Olive, N.J.). The novel
compositions and methods of the present invention may com-
prise or use Vitamin B, specifically inamounts ranging from
about 1.44 mg 1o about 1.76 mg and. in a specific embodi-
ment, around 1.6 mg.

The compositions and methods of the present invention
may comprise or use Vitamin B; (riboflavin). Riboflavin is a
component of two flavin coenzymes, flavin mononucleotide
(FMNM) and flavin adenine dinucleotide (FAD). These fla-
voenxymes are involved in a number of oxidation-reduction
reactions including the conversion of pyridoxine and niacin.

RDA at 132. Flavoenzymes also play a role in a number of

metabolic pathways such as amino acid deamination, purine

degrzdation, and fatty acid oxidation and thus help to main- 3

tain carbohydrate, amino acid, and lipid metabolism. The
nove. compositions and methods of the present invention may
comprise or use Vitamin B,, specifically in amounts ranging
trom about 1.62 mg to about 1.98 mg and. in a specific
embodiment, around 1.8 mg.

Tke compositions and methods of the present invention
may comprise or use Vitamin B4 (pyridoxine}. The adminis-
traticn of pyridoxine may reduce the levels of homocysteine.
Bostom et al.. 49 KIDNEY INT. 147-52 (1996). The active
forms of pyridoxine, pyridoxal-5'-phosphate (PLP) and pyri-
doxamine-5'-phosphate, arc coenzymes for numerous
enzymes and as such. are important for gluconeogenesis,
niacin formation. and erythrocyte metabolism. RDA at
14243, Pyridoxine is a coenzyme for both cystathionine syn-
thase and cystathionase, enzymes that catalyze the formation
of cysteine from methionine. Homocysteine is an intermedi-
ate in this process and elevated levels of plasma homocysteine
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are recognized as a risk factor for both vascular disease (Rab-
inson et al., 94 CIRCULATION 274348 (1996)) and neural
tube defects (Locksmith & Duff, 91 OBSTET. GYNECOL.
1027-34 (1998)). Vitamin By is available in forms known to
those of skill in the art. including the form of pyridox'ne
hydrochloride (BASE Corporation, Mount Olive, N.J.). The
novel compositions and methods of the present invention may
comprise or usc Vitamin By, specifically in amounts rang: ng
from about 2.25 mg to about 2.75 mg and. in a spec.fic
embodiment, around 2.5 mg.

The compositions and methods of the present invention
may comprise or use Vitamin B ,. Cobalamin (a form of
Vitamin B, ,) can be converted to the active coenzymes, meth-
ylcobalamin and 5'-deoxyadenosylcobalamin. These coen-
7ymes are necessary for folic acid metabolism, conversion of
coenzyme A, and myelin synthesis. For example, methylco-
balamin catalyzes the demethylation of a folate cofactor
which is involved in DNA synthesis. A lack of demethylation
may result in folic acid deficiency. RDA at 159-60. Deoxy-
adenosylcobalamin is the coenzyme for the conversior of
methylmalonyl-CoA 1o succinyl-CoA, which plays a rolzin
the citric acid cycle. Importantly, cobalamin, along with pyri-
doxine and folic acid in implicated in the proper metabolism
ol homocysteine. Cobalamin is available as cyanocobalarain.
methylcobalamin, hydroxocobalamin, adenosylcobalarain,
and hydroxycyanocobalamin. The novel compositions and
methods of the present invention may comprise or use Vita-
min B, ,, specifically in amounts ranging from about 0.8
meg 10 about 13.2 meg and, in a specilic embodiment, around
12 mcg.

The compositions and methods of the present invention
may comprise or use niacin. Niacin, also called Vitamin B,. is
the common name for two compounds: nicotinic acid (also
called niacin) and niacinamide (also called nicotinamide).
Niacin is particularly important for maintaining healthy lev-
els and types of fatty acids. Niacin is also required for the
synthesis of pyroxidine, riboflavin, and folic acid. RDA at
137. Administration of niacin may also effect a reducticn in
total cholesterol (LDL) and very low density lipoprotein
(VLDL) levels and an increase in high density lipoprotein
(HDL) cholesterol levels. Nicotinamide adenine dinucleotide
(NAD) and NAD phosphute (NADP) are active coenzymes of
niacin. These coenzymes are involved in numerous enzy-
matic reactions such as glycolysis, fatty acid metabolism. and
steroid synthesis. Henkin et al., 91 AM. J. MED. 239-46
(1991). The novel compositions and methods of the present
invention may comprise or use niacin, specifically inamcunts
ranging from about 16.2 mg to about 19.8 mg and, in a
specific embodiment, around 18 mg.

Minerals are inorganic, or non-carbon-containing, ele-
ments that are critical for healthy physiological processes.
Minerals are contemplated in the compositions and metbods
of the present invention. Such minerals may be in either
chelated or non-chelated form. For example, minerals act as
cofactors for hundreds of enzymes associated, for exaraple.
with food digestion, nucleic acid production, and protein
synthesis. Minerals may also act as. for example, cofactors
for antioxidant enzymes. The minerals of the compositions
and methods of the present invention may comprise one or
more of calcium, iron, magnesium, zinc. and copper.

The compositions and methods of the present inveation
may comprise or use calcium in either chelated or non-che-
lated form. Chelation of calcium may affect its bioavai.abil-
ity. This mineral is required for proper functioning of numer-
ous intracellular and extracellular processes including. for
example, muscle contraction, nerve conduction, blood coagu-
lation, and of particular interest in the context of pregrancy
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and lactation, hormone release. In addition, the calcium ion
plays a unique role in inracellular signaling and is involved in
the regulation of many enzymes. THE MErck MANUAL OF Diac-
~osis aNp THERaPY 139 (Mark 11 Beers, M.D. & Robert
Berkov, M.D. eds.. 17th ed. 1999). Calcium is available in
forms known to those of skill in the art, including the form of
calcium carbonate, the active ingredient in TUMS® (Glaxo-
SmithKline, Research Triangle Park, N.C.). The novel com-
positions and methods of the present invention may comprise
oruse calcium, specifically in amounts ranging from about 90
mg 1o about 110 mg and, in a specific embodiment, around
100 mg. Further, the novel compositions and methods of the
presen’ invention may comprise or use calcium in amounts
less than about 160 mg. In addition. the novel compositions
and methods of the present invention may comprise or use
calciura in amounts ranging from about 0.001 mg to about
160 mg. In addition. the novel compositions and methods of
the prasent invention may comprise or usc calcium in
amounts of 0 mg, 1 mg. 2 mg, 3 mg. 4 mg. 5 mg. 6 mg, 7 mg,
8 mg, 9 mg. 10 mg, 11 mg, 12 mg. 13 mg. 14 mg, 15 mg, 16
mg, 17 mg, 18 mg, 19 mg. 20 mg. 21 my. 22 mg. 23 mg, 24
mg, 25 mg. 26 mg, 27 mg. 28 mg, 29 mg, 30 mg, 31 mg, 32
mg, 33 mg. 34 mg, 35 mg. 36 mg. 37 mg. 38 mg, 39 my, 40
mg, 41 mg, 42 mg, 43 mg. 44 mg. 45 mg, 46 mg, 47 my, 48
mg, 46 mg, 50 mg, 51 mg. 52 mg. 53 mg, 54 mg, 55 mg, 56
mg. 57 mg. 58 mg, 59 mg. 60 mg. 61 mg, 62 mg, 63 mg, 64
mg, 65 mg, 66 mg, 67 mg. 68 mg. 69 mg, 70 mg, 71 mg, 72
mg, 72 mg, 74 mg, 75 mg. 76 mg. 77 mg. 78 mg. 79 mg, 80
mg. 81 mg, 82 my. 83 my. 84 mg. 85 mg. 86 mg, 87 my, 88

mg, 8¢ mg. 90 mg, 91 mg. 92 mg. 93 mg, 94 mg, 95 mg, 96 ;

mg, 97 mg, 98 mg, 99 mg, 100 mg. 101 mg, 102 mg, 103 mg,
104 mg, 105 mg, 106 mg, 107 mg. 108 mg, 109 mg. 110 mg,
11l mg, 112 mg, 113 mg, 114 mg. 115mg, 116 mg, 117 mg,
118 mgz, 119 mg, 120 mg. 121 mg, 122 mg, 123 mg. 124 mg,
125 myz, 126 mg, 127 mg, 128 mg. 129 mg, 130 mg. 131 mg,
132 my, 133 mg, 134 mg, 135 mg. 136 mg. 137 mg, 138 mp,
139 my, 140 mg, 141 mg, 142 mg, 143 mg, 144 mg, 145 mg,
146 mz, 147 mg, 148 mg, 149 mg. 150 mg. 151 mg. 152 mg,
153 mz, 154 mg, 155 mg. 156 mg. 157 mg. 158 mg, 159 mg,
or 160 mg.

The compositions and methods of the present invention
may comprise or use iron in either chelated or non-chelated
form. Thelation of iron may affect its bioavailability. A pri-
mary function of iron is to carry oxygen to bodily tissues via
the he noglobin part of red blood cells. Supplemental intake
of iror. is critical to preventing anemia. a disorder associated
with a variety of physiological states including, for example,
pregnancy. Bothwell, 72(Supp.) AM. I. CLIN. Numr. 2578-
648 (2000). Severe anemia may have adverse effects upon a
mother and a fetus. Specifically. significant depression of
hemoglobin has been associated with poor pregnancy out-
come. Black, 85(Supp. 2) BRIT. J. Nuik. $193-97 (2001);
Sifakis & Pharmakides, 900 ANN. N.Y. ACAD. SCI. 125-36
(2000). One form of iron known in the art is ferrous fumarate

(Jost Chemical, St. Louis, Mo.). The novel compositions and

methods of the present invention may comprise or use irom,
specif cally in amounts ranging from about 58.5 mg to about
71.5 rag and, in a specific embodiment. around 65 mg. In
addition. the novel compositions and methods of the present
invention may comprise or use iron in amounts more than
about 20 mg. In addition, the novel compositions and mcth-
ods 0. the present invention may comprise or use iron in
amounts of 0 mg, 1 mg, 2 mg, 3 mg, 4 mg, S mg. 6 mg, 7 mg,
% mg, 9 mg, 10 mg, 11 mg, 12 mg, 13 mg. 14 mg, 15 mg, 16
mg, 17 mg, 18 mg, 19 mg, 20 mg, 21 mg, 22 mg, 23 mg, 24
mg, 25 mg, 26 mg, 27 mg, 28 mg, 29 mg, 30 mg, 31 mg, 32
mg, 33 mg, 34 mg, 35 mg. 36 mg, 37 mg, 38 mg, 39 mg, 40
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mg, 41 mg, 42 mg, 43 mg. 44 mg, 45 mg, 46 mg, 47 mg, 48
mg, 49 mg, 50 mg. 51 mg. 52 mg, 53 mg. 54 mg, 55 mg, 56
mg, 57 mg, 58 mg. 59 mg. 60 mg. 61 mg, 62 mg, 63 mg, 64
mg, 65 mg, 66 mg, 67 mg. 68 mg, 69 mg, 70 mg, 71 mg, 72
mg,. 73 mg, 74 mg, 75 mg, 76 mg, 77 mg, 78 mg. 79 mg, or 80
mg.

The compositions and methods of the present invention
may comprisc or usc magnesium in cither chelated or non-
chelated form. Chelation of magnesium may affect its bio-
availability. Magnesium is important for over 300 differant
enzyme reactions. A primary function of magnesium is to
bind to phosphate groups in adenosine triphosphate (ATP).
thereby forming a complex that assists in the transfer of ATP
phosphate. Magnesium also functions within cells as an allas-
teric activator of enzyme activity and for membrane stabili-
zation. Magnesium also plays roles in nucleic acid synthesis,
transcription of DNA and RNA, amino acid activation, and
protein  synthesis. JAMES [.. L. GROFF ET AL,
ADVANCED NUTRITION AND HUMAN METABOLISM
341 (2d ed. 1996).

Magncsium is found primarily in both bone and muscle.
Magnesium is related to the reactions of over 300 enzymres,
including enzymes associated with biosynthetic pathways,
glycolysis, protein synthesis. transketolase reactions, and
membrane transport. Magnesium is also involved in the for-
mation of cAMP, a cytosolic second messenger that plays a
role in cell signaling mechanisms. In addition, magnesium
functions both synergistically and antagonistically with cal-
¢ium in neuromuscular transmission. RIDA at 188. Specili-
cally. magnesium is critical for the maintenance of eleciro-
chemical potentials of nerve and muscle membranes and the
neuromuscular junction transmissions, particularly impor-
tant in the heart. Not surprisingly, magnesium deficiency is
tied to cardiovascular disease and hypertension. Agus et al.,
17 CRIT. CARE CLINICS 175-87 (2001). Indeed, oral mag-
nesium therapy improves endothelial function in patients
with coronary disease. Shechter et al., 102 CIRCULATION
2353-58 (2000).

Magnesium is available in a variety ol salts. One form of
magnesium known in the art is magnesium oxide (Mallinck-
rodt Baker, Inc., Phillipsburg. N.J.). The novel compositions
and methods of the present invention may comprise or use
magnesium, specifically in amounts ranging from about 22.5
mg toabout 27.5 mg and, in a specific embodiment, around 25
mg.

‘The compositions and methods of the present invention
may comprise or use zinc in either chelated or non-chelated
form. Chelation of zinc may affect its bioavailability. Zinc
plays a role in numerous metabolic activities such as nucleic
acid production, protein synthesis, and development of the
immunc system. There are more than 200 zinc metallcen-
zymes including aldolase, alcohol dehydrogenase, RNA
polymerase, and protein kinase C. Zima et al.. 17 BLOOD
PURIF. 182-86 (1999). Zinc stabilizes RNA and DNA struc-
ures, forms zinc fingers in nuclear receptors, and is a com-
ponent of chromatin proteins involved in transcription and
replication. Deficiencies of zinc during pregnancy have been
shown 1o contribute to severe fetal abnormalities. Srinivas et
al., 68(6) INDIAN J. PEDIATR. 519-22 (2001); Yang et al.,
13(4) BIOMED. ENVIRON. SCI. 280-86 (2000); Kng,
71(Supp.) AM. J. CLix. NUTR. 13348438 (2000). Zinc is avail-
able in many forms, such as zinc oxide (Reade Advanced
Materials, Providence, R.1.) and zinc sulfate (United States
Biological, Swampscott, Mass.). The novel compositions and
methods of the present invention may comprise or use zinc.
specifically in amounts ranging from about 22.5 mg to ahout
27.5 mg and, in a specific embodiment, around 25 mg,
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The compositions and methods of the present invention
may comprise or use copper in either chelated or non-che-
lated form. Chelation of copper may aftect its bioavailability.
Copper is an important component of the process of gene
expression. Deficiencies of copper may lead to anemia, neu-
tropenia, and bone abnormalities in pregnant and lactating
womer.. In addition, a fetus must accumulate copper at a rate
of 50 pgxkg~1xd~1 over the latter half of pregnancy: any
deficieacy in accumulation may lead to low birth weight and
protein-energy malnutrition. Uauy et al., 67(Supp.) AMER. J.
Cuin. Nutr. 95258-59S (1998). Many forms of copper are
known to those skilled in the art, including copper oxide
(Reade Advanced Materials, Providence, R.I1.). The novel
compositions and methods of the present invention may com-
prise cr use copper, specifically in amounts ranging from
anout . .8 mg to about 2.2 mg and, in a specific embodiment,
around 2.0 mg. The novel compositions and methods of the
presen’ invention may comprise or usc copper, specifically in
amounts of 0 mg, 0.1 mg, 0.2 mg, 0.3 mg. 0.4 mg, 0.5 mg, 0.6
mg, 0.7 mg, 0.8 mg, 0.9 mg, 1.0mg, 1.1 mg. 1.2 mg, 1.3 mg,
1.4mg, 1.5mg, 1.6 mg, 1.7 mg, 1.8 mg, 1.9 mg, 20 mg, 2.1
mg. 2.2 mg. 2.3 mg, 2.4 mg. 2.5 mg. 2.6 mg. 2.7 mg, 2.8 mg,
2.9 mg, or 3.0 mg.

The compositions and methods of the present invention
may comprise or use a combination of vitamins and minerals,
in eithar chelated or non-chelated form, that work together
with various metabolic systems and physiological responses
of the human body. The active ingredients are available from
numer)us commercial sources, and in several active forms or
salts thereof, known to those of ordinary skill in the art.
Hence. the compositions and methods of the present inven-
tion are not limited to comprising or using any particular form
of the vitamin or mineral ingredient described herein.

The ingredients of the present invention may be combined
into a composition which may be in the form of a solid
powder, caplets, tablets, lozenges, pills, capsules, or a liquid,
and which may be administered alone or in suitable combi-
nation with other components. For example, the composition
of the present invention may be administered in one or more
caplets or lozenges as practical for ease of administration.
Each cf the vitamins and minerals is commercially available,
and can be blended to form a single composition or can form
multiple compositions, which may be co-administered.

To prepare the compositions of the present invention, each
of'the active ingredients may be combined in intimate admix-
ture with a suitable carrier according to conventional com-
pounding techniques. The carrier may take a wide variety of
torms depending upon the form of the preparation desired for
zdministration, e.g., oral, sublingual, nasal, via topical patch,

or parznteral. The composition may consist of one to three s

caplets or lozenges, the composition of each preferably being
identical 10 each other caplet or lozenge.

In preparing the composition in oral dosage form, any
usual media may be utilized. For liquid preparations (e.g.,

suspensions, elixirs, and solutions), media containing. for 5

example water, oils, alcohols, lavoring agents, preservatives,
coloriag agents and the like may be used. Carriers such as
starches. sugars. diluents, granulating agents, lubricants,
binders, disintegrating agents and the like maybe used to
prepare oral solids (e.g., powders. caplets. pills, tablets, cap-
sules, and lozenges). Controlled release forms may also be
used. 3ecause of their ease in administration. caplets, tablets,
pills, and capsules represent the most advantageous oral dos-
age unit form, in which case solid carriers are employed. If
desired. tablets may be sugar coated or enteric coated by
stande rd techniques. All of these pharmaceutical carriers and
formulations are well known to those of ordinary skill in the
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art. Sce generally, e.g., WADE & WALLER, HANDBOOK OF PHAR-
MaCLUTICAL ExcipieNTs (2nd ed. 1994).

Other objectives, features and advantages of the present
invention will become apparent from the following specific
examples. The specific examples, while indicating specific
embodiments of the invention, are provided by way of illus-
tration only. Accordingly. the present invention also includes
those various changes and modifications within the spirit and
scope of the invention thal may become apparent o those
skilled in the art from this detailed description. The invention
will be further illustrated by the following non-limitng
examples.

EXAMPLES

Without further elaboration, it is believed that one skilled
in the art, using the preceding description, can utilize the
present invention to the fullest extent. The following
examples are illustrative only. and not limiting of the remain-
der of the disclosure in any way whatsoever.

Fxample 1
A composition of the following formulation was prepared

in caplet form, including the appropriate excipients, by stan-
dard methods known to those of ordinary skill in the art:

Vitamin A (beta carotene) 2700 1V
Vitanin D (cholecalciferol) 400 U
Vitamin C (ascorhic acid) 70 mg
Vitamin E (di-aipha-tocopheryl acetate) 30 U
folic acid 1.0 mg
Vitamin B, {thiamine monoaitrate) 1.6 mg
Vitamin B, (riboflavin) 1.8 mg
Vitamin By (pyridoxine hydrochloride) 25 mg
Vitamin B, , (cyanocobalamini 12 meg
niacin (niacinamide) 18 myg
calcium (calcium carbonate) 100 mg
iron (ferrous fumarate) 65 mg
magnesium (magnesium ox:dei 25 mg
zine (zine oxide) 25 my
2

copper (copper oxide) 0 mg

Example 2

A study is undertaken to evaluate the effectiveness of the
composition ol the present invention in the treatment of
patients. The objective of the study is to determine whether
oral intake of the composition results in an improvement of
the nutritional status of a patient in a physiologically stressful
state.

A double-blind, placebo controlled study is conducted over
a six-month period. A total of 120 subjects (60 pregnant
women entering the second trimester of pregnancy and 60
lactating women), aged 20-35 years, are chosen for the study.
An initial assessment of the nutritional status of each woran
is conducted utilizing methods such as the peroxide hemoly-
sis test to assess Vitamin b deficiency. measurement of eryth-
rocyte transketolase activity to determine thiamine levels,
determination of erythrocyte glutathione reductase activity to
assess riboflavin status, and high performance liquid chrona-
tography to directly measure pyridoxine levels.

The 120 subjects are separated into four separate groups of
30 women. In a first group comprising only pregnant woinen
and in a second group comprising only lactating women, cach
subject is administered 2 caplets. daily, of the composition as
described in Example 1. In a third group comprising only
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pregnaat women and in a fourth group comprising only lac-
tating women, each subject is administered 2 placebo caplets,
daily. No other nutritional supplements are taken by the sub-
jects during the assessment period.

An assessment of the nutritional status of each woman is
conducted utilizing methods such as the peroxide hemolysis
test to assess Vitamin [ deficiency, measurement of erythro-
evte transketolase activity to determine thiamine levels,
determination of erythrocyte glutathione reductuse aclivity o
assess -iboflavin status, and high performance liquid chroma-
tography to directly measure pyridoxine Jevels at one month
intervals for a six month period. The data is evaluated using
multipie linear regression analysis and a standard t-test. In
each analysis, the baseline value of the outcome variable is
included in the model as a covariant. Treatment by covariant
interaction effects is tested by the method outlined by Weigel
& Narvaez, 12 ControLLED CLiNiCAL TriaLs 378-94 (1991). If
there arc no significant interaction effects, the interaction
terms are removed from the model. The regression model
assumptions of normality and homogeneity of variance of
residuals are evaluated by inspection of the plots of residuals
versus predicted values. Detection of the temporal onset of
elfects is done sequentially by testing for the presence of
significant treatment effects at 1. 2, 3, 4, 5, and 6 months,
proceeding to the earlier time in sequence only when signifi-
cant effects have been identified at each later time period.
Changes {rom the baseline within each group are evaluated
using paired t-tests. In addition, analysis of variance is per-
formed on all baseline measurements and measurable subject
characteristics to assess homogeneity between groups. All
statistical procedures are conducted using the Statistical
Analysis System (SAS Institute Inc.. Cary, N.C.). An alpha
level cf 0.05 is used in all statistical tests.

A s:atistically significant improvement in the nutritional
status with respect to Vitamin E. thiamine. riboflavin. and
pyridexine is observed in the treated subjects upon comple-
tion of the study over the controls. Therefore, the study con-
firms that oral administration of the composition of the
presert invention is eflective in improving the nutritional
status of a patient within a physiologically stressful state.

While there has been described what is presently believed
10 be the preferred embodiments of the present invention,
other and further modifications and changes may be made
without departing from the spirit of the invention. All further
and other modifications and changes are included that come
withir the scope of the invention as set forthin the claims. The
disclosure of all publications cited above are expressly incor-
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porated by reference in their entireties to the same extent as if
each were incorporated by reference individually.

We claim:

1. A composition consisting of about 2430 IU to about
3970 1UJ Vitamin A, about 360 1U to about 440 1U Vitamin DD,
about 63 mg to about 77 mg Vitamin C, about 27 [U to about
33 1U Vitamin E. about 0.9 mg to about 1.1 mg folic acid,
about 1.44 mg 1o about 1.76 mg Vitamin B,, about 1.62 mg. to
about 1.98 mg Vitamin B,, about 2.25 mg 10 about 2.75 mg
Vitamin B6, about 10.8 mcg to about 13.2 meg Vitamin E 5,
about 16.2 mg to about 19.8 mg niacin, about 90 mg 1o aboul
110 mg calcium, about 58.5 mg to about 71.5 mg non-cae-
lated iron, about 22.5 mg to about 27.5 mg magnesium, about
22.5 mg to about 27.5 mg zinc, and about 1.8 mg to about 2.2
mg copper, and one or more pharmaceutical carriers.

2. The composition of claim 1 wherein said composition
consists of about 2700 1U Vitamin A, about 400 [U Vitamir D,
about 70 mg Vitamin C, about 30 IU Vitamin E, about 1 mg
folic acid, about 1.6 mg Vitamin B, about 1.8 mg Vitamin B,
about 2.5 mg Vitamin B®, about 12 meg Vitamin B, ,, about 18
mg niacin, about 100 mg calcium, about 65 mg non-chelated
iron, about 25 mg magnesium, about 25 mg zinc, about 2 mg,
copper, and one or more pharmaceutical carriers.

3. A method for providing nutritional supplementation
comprising administering to a patient in need thereof a com-
position consisting of about 2430 1U to about 3970 IU Vita-
min A, about 360 U to about 440 TU Vitamin D. about 63 mg
to about 77 mg Vitamin C, about 27 [UJ 1o about 33 TUJ Vitamin
E, about 0.9 mg to about 1.1 myg lolic acid, about 1.44 my 10
about 1.76 mg Vitamin B, about 1.62 mg to about 1.98 mg
Vitamin B,, about 2.25 mg to about 2.75 mg Vitamin B,
about 10.8 meg to about 13.2 meg Vitamin B . about 16.2 mg
to about 19.8 mg niacin, about 90 mg to about 110 mg cal-
cium, about 58.5 mg to about 71.5 mg non-chelated iron,
about 22.5 mg to about 27.5 mg magnesium, about 22.5 mz to
about 27.5 mg zinc. about 1.8 mg to about 2.2 mg copper and
one or more pharmaceutical carriers.

4. The method of claim 3 wherein said composition con-
sists ol about 2700 TU Vitamin A, about 400 IU Vitamir. D,
about 70 mg Vitamin C, about 30 IU Vitamin E, about 1 my
folic acid, about 1.6 mg Vitamin B, about 1.8 mg Vitamin B,.
about 2.5 mg Vitamin B, ubout 12 meg Vitamin B ,, about 18
my niacin, about 100 mg calcium, about 65 mg non-chelated
iron, about 25 mg magnesium, about 25 mg zinc, about 2 mg
copper and one or more pharmaceutical carriers.

* K% ok k%
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