L-METHYL-MC-NAC - levomefolate calcium, methylcobalamin, and acetylcysteine tablet,
coated
AvKARE, Inc.

L-Methyl-MC-NAC Tablets

DESCRIPTION

L-Methyl-MC-NAC Tablets is an orally administered prescription medical food for the dietary
management of certain metabolic processes identified with early memory loss.

Each oval coated blue colored caplet contains:

Dietary Ingredients:

L-methylfolate Calcium 6 mg
Methylcobalamin 2 mg
600

N-Acetylcysteine mg

Ingredients

N-acetylcysteine Microcrystalline Cellulose, Opadry II Blue 07F90856 (Hypromellose, Talc, Titanium
Dioxide, Polyethylene Glycol, FD&C Blue #2-Aluminum Lake, Saccharin Sodium), Magnesium
Stearate (Vegetable Source), L-methylfolate Calcium, Methylcobalamin, and Carnauba Wax.

L-Methyl-MC-NAC Tablets do not contain sugar, lactose, yeast or gluten.

PHARMACOLOGY

L-methylfolate or 6(S)-5-methyltetrahydrofolate [6(S)-5-MTHF], is the primary biologically active isomer
of folate ! and the form of folate in circulation 2. It is also the form which is transported across
membranes into peripheral tissues 3, particularly across the blood brain barrier 4. In the cell, 6(S)-5-
MTHE is used in the methylation of homocysteine to form methionine and tetrahydrofolate (THF) 1.
THF is the immediate acceptor of one carbon units for the synthesis of thymidine-DNA, purines (RNA
and DNA) and methionine °. Folic acid, the synthetic form of folate, must undergo enzymatic reduction
by methylenetetrahydrofolate reductase (MTHFR) to become biologically active 6. Certain genetic
mutations of MTHFR result ina cell's inability to convert folic acid to 6(S)-5-MTHF 7.

Methylcobalamin (Methyl-B1>) is one of two forms of biologically active vitamin B1,. Methyl-B1 is the
principal form of circulating vitamin B{», hence the form which is transported into peripheral tissue.
Methyl-B1> is absorbed by a specific intestinal mechanism which uses intrinsic factor and by a diffusion
process in which approximately 1% of the ingested dose is absorbed. Cyanocobalamin and
hydroxycobalamin are forms of the vitamin that require conversion to Methyl-B1> via the intermediate
glutathionyl- Bq».

N-acetylcysteine (NAC) is a precursor to glutathione (GSH) one of the body's most potent natural
antioxidants. NAC is converted to GSH intracellularly. The presence of appropriate amounts of
intracellular GSH helps to maintain the ability of the neurovascular tissue to metabolize vitamin B1, and
to reduce or eliminate oxidative stress in these tissues. NAC significantly lowers plasma homocysteine
concentrations?-10, and increases total antioxidant capacity (TAC)!1, thus correcting the characteristic
pattern of changes in cognitively impaired patients with hyperhomocysteinemia 12:13,14,

Pharmacokinetics 8-1°



Absorption and Elimination

L-methylfolate is a water soluble molecule which is primarily excreted via the kidneys 1. In a study of
subjects with coronary artery disease (n=21), peak plasma levels were reached in 1-3 hours following
ORAL/PARENTERAL administration 8. Peak concentrations of L-methylfolate were found to be more
than seven times higher than folic acid (129 ng ml™! vs. 14.1 ng ml"!) following ORAL/PARENTERAL
administration. The mean elimination half-life is approximately 3 hours after 5mg of oral L-
methylfolate, administered daily for 7 days. The mean values for Cpax, Tmax, and AUCq.12 were 129 ng
ml-1, 1.3 hr., and 383 respectively.

Distribution

Red blood cells (RBCs) appear to be the storage depot for folate, as RBC levels remain elevated for
periods in excess of 40 days following discontinuation of supplementation 1°. Plasma protein binding
studies showed that L-methylfolate is 56% bound to plasma proteins®.

INDICATIONS AND USAGE

L-Methyl-MC-NAC Tablets is indicated for the distinct nutritional requirements of individuals under a
physician's treatment for early memory loss 2° with particular emphasis for those individuals diagnosed
with or at risk for neurovascular oxidative stress 14:16:18 and/or hyperhomocysteinemia 18; mild to
moderate cognitive impairment with or without vitamin B deficiency 9-13:19, vascular dementia 12-13.21
or Alzheimer's disease 12:13,16,21,

L-Methyl-MC-NAC Tablets should always be used under medical supervision.

CONTRAINDICATIONS

There have beenrare reports of hypersensitivity (allergic-like reactions) to L-Methyl-MC-NAC
Tablets. Therefore, a known hypersensitivity to any components in the product is a contraindication to
its use for any indication.

PRECAUTIONS

General

Folic acid when administered as a single agent in doses above 0.1 mg daily, may obscure the detection
of Bqp deficiency (specifically, the administration of folic acid may reverse the hematological
manifestations of B> deficiency, including pernicious anemia, while not addressing the neurological
manifestations). L-methylfolate may be less likely than folic acid to mask vitamin B, deficiency 22:23,
Folate therapy alone is inadequate for the treatment of a B1» deficiency. The 2 mg of methylcobalamin
contained in L-Methyl-MC-NAC Tablets has been shown to provide an adequate amount of cobalamin
to address this precaution 24. NAC should be avoided by nursing mothers. NAC clearance is reduced in
those with chronic liver disease as well as in pre-term newborns. Headaches may be intensified in those
taking NAC and nitrates for the treatment of angina. While the incidence of renal stones is low, those
that do formrenal stones, particularly cysteine stones should avoid L-Methyl-MC-NAC Tablets. Do
not administer L-Methyl-MC-NAC Tablets to critically ill patients. NAC and its sulfhydryl metabolites
could produce a false-positive result in the nitroprusside test for ketone bodies used in diabetes. L-
Methyl-MC-NAC Tablets should be used with caution in those with a history of peptic ulcer disease
since NAC may disrupt the gastric mucosal barrier.

Patient Information

L-Methyl-MC-NAC Tablets is a medical food 26 for use only under medical supervision and direction.

Drug Interactions



L-Methyl-MC-NAC Tablets added to other Drugs

High dose folic acid may result in decreased serumlevels for pyrimethamine and first-generation
anticonvulsants (carbamazepine, fosphenytoin, phenytoin, phenobarbital, primidone, valproic acid,
valproate). 27-28 This may possibly reduce first generation anticonvulsants effectiveness and/or increase
the frequency of seizures in susceptible patients. 2728 While the concurrent use of folic acid and first
generation anticonvulsants or pyrimethamine may result in decreased efficacy of anticonvulsants, no
such decreased effectiveness has beenreported with the use of 6(S)-5-Methyltetrahydrofolic acid (as
L-methylfolate). Nevertheless, caution should be used when prescribing L-Methyl-MC-NAC Tablets
among patients who are receiving treatment with first generation anticonvulsants or pyrimethamine.
Pyridoxal 5'-phosphate should not be given to patients receiving the drug levodopa, because the action
of levodopa is antagonized by pyridoxal 5'-phosphate. However, pyridoxal 5'-phosphate may be used
concurrently in patients receiving a preparation containing both carbidopa and levodopa. Capecitabine
(Xeloda®) toxicity may increase with the addition of leucovorin (5-formyltetrahydrofolate) (folate).

Drugs added to L-Methyl-MC-NAC Tablets

Antibiotics may alter the intestinal microflora and may decrease the absorption of methylcobalamin.
Cholestyramine, colchicines or colestipol may decrease the enterohepatic re-absorption of
methylcobalamin. Metformin, paraaminosalicylic acid and potassium chloride may decrease the
absorption of methylcobalamin. Nitrous oxide can produce a functional methylcobalamin deficiency.
Several drugs are associated with lowering serum folate levels or reducing the amount of active folate
available. First generation anticonvulsants (carbamazepine, fosphenytoin, phenobarbital, primidone,
valproic acid, valproate) 27-28 and lamotrigine3? (a second-generation anticonvulsant) may decrease
folate plasma levels. Information on other second-generation anticonvulsants impact on folate levels is
limited and cannot be ruled out. Diavalproex sodium,3° topiramate,3! gabapentin,32 pregabalin,33
levetiracetam,34 tiagabine,3> zonisamide,3® have not reported the potential to lower folate in their
respective prescribing information. Methotrexate, alcohol (in excess), sulfasalazine, cholestyramine,
colchicine, colestipol, L-dopa, methylprednisone. NSAIDs (high dose), pancreatic enzymes
(pancrelipase, pancratin), pentamidine, pyrimethamine, smoking, triamterene, and trimethoprim may
decrease folate plasma levels. Warfarin can produce significant impairment in folate status after a 6-
month therapy.

ADVERSE REACTIONS

While allergic sensitization has been reported following both oral and parenteral administration of folic
acid, allergic sensitization has not been reported with the use of oral L-methylfolate. Mild transient
diarrhea, polycythemia vera, itching, transitory exanthema and the feeling of swelling of the entire body
have been associated with methylcobalamin. Nausea, vomiting, headache, other gastrointestinal
symptoms, and rash (with or without mild fever) have been associated with NAC. There are rare reports
of renal stone formation with NAC.

To report SUSPECTED ADVERSE REACTIONS contact AVKARE, Inc. at 1-855-361-3993;
email drugsafety@avkare.com; or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.

DOSAGE AND ADMINISTRATION

Usual adult dose is one caplet daily under medical supervision.

L-Methyl-MC-NAC Tablets is not recommended for use with children under the age of twelve.
L-Methyl-MC-NAC Tablets must be administered under medical supervision.

HOW SUPPLIED



Available as an oval coated blue colored caplet. Debossed with "V361" on one side and blank on the
other. Supplied in bottles of 90 caplets (NDC 42291-362-90).

Use under medical/physician supervision

Storage

Store at controlled room temperature 15°C to 30°C (59°F to 86°F) (See USP). Protect fromlight and
moisture.

PATENTS
Some or all of the following patents may apply:

U.S. Patent No. 5,563,126
U.S. Patent No. 5,795,873
U.S. Patent No. 5,997,915
U.S. Patent No. 6,011,040
U.S. Patent No. 6,207,651
U.S. Patent No. 6,254,904
U.S. Patent No. 6,297,224
U.S. Patent No. 6,528,496
and other pending patent applications.
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AvKARE

NDC 42291-362-90

L-METHYL-MC NAC

TABLETS

90 Tablets

Must be used under the supervision of a physician.

Description: Each blue colored coated caplet contains:

L-methylfolate CalCitum .......ccccovieviiiriiiiiinieeieeeeeeee e 6 mg
MethylCODalamin .....cccuiiiiieeiieieeee ettt s ee e e e e aeesaeessaeesaneens 2 mg

IN-ACELYICYSTRIME ..eeiiiiiieiiieeeiieeeie ettt et e et e e e sate e e sereessaaeesabeeeessnaesssneesnnees 600 mg
Ingredients:

N-Acetylcysteine, Microcrystalline, Cellulose, Opadry TM Blue 07F90856 (Hypromellose, Talc,
Titanium Dioxide, Polyethylene Glycol, FD&C Blue #2-Aluminum Lake, Saccharin Sodium),
Magnesium Stearate (Vegetable Source), L-methylfolate calcium, Methylcobalamin and Carnauba Wax.
Sugar, lactose, yeast, and gluten free.

See package insert for complete product information.

Identity: L-Methyl-MC-NAC Tablets is an orally administered medical food for use only under medical
supervision for the dietary management of certain metabolic processes identified with early memory
loss.

This product has been manufactured in a facility that also manufactures products containing milk and



soy. Individuals with allergic tendencies to these substances should use discretion.
L-Methyl-MC-NAC is not recommended for use in children under the age of twelve.

Store at controlled room temperature 15°-30°C (59°-86°F). [See USP]. Protect from light and moisture.
Dispense in a tight, light-resistant container.

If you are pregnant or nursing a baby, please ask a health professional.
KEEP THIS OUT OF REACH OF CHILDREN.

All prescriptions using this product shall be pursuant to state statutes as applicable.
This is not an Orange Book product.

Call your medical practitioner about side effects.

You may report side effects by calling 1-855-361-3993

Manufactured for:
AvKARE, Inc.
Pulaski, TN 38478

Mfg. Rev. 11/14 AV 04/16 (P)
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L-METHYL-MC-NAC
levomefolate calcium, methylcobalamin, and acetylcysteine tablet, coated
Product Information
Product Type MEDICAL FOOD Item Code (Source) NHRIC:42291-36 2(NDC:76 439-36 1)
Route of Administration ORAL
Active Ingredient/Active Moiety
Ingredient Name Basis of Strength Strength
LEVOMEFOLATE CAL CIUM (UNI: A9R10K3F2F) (LEVOMEFOLIC ACID - LEVOMEFOLATE

UNIE8 S95DH25XC) CALCIUM 6 mg



METHYLCOBALAMIN (UNI: BRISN1JS2W) (METHYLCOBALAMIN - UNI:BR1SN1JS2W)
ACETYLCYSTEINE (UNI: WYQ7NOBPYC) (ACETYLCYSTEINE - UNI:WYQ7NOBPYC)

Inactive Ingredients
Ingredient Name
CELLULOSE, MICRO CRYSTALLINE (UNII: OP1R32D6 1U)
HYPROMELLOSES (UNI: SNXW29V3WO)
TALC (UNIL: 7SEV7J4R1U)
TITANIUM DIO XIDE (UNIL: 15FIX9V2JP)
Polyethylene Glycol, Unspecified (UNIL: 3WJQO0SDW1A)
FD&C BLUE NO. 2 (UNIl: LO6 K8R7DQK)
ALUMINUM O XIDE (UNII: LMI2606933)
SACCHARIN SODIUM (UNI: SB8ZUX40TY)
MAGNESIUM STEARATE (UNIL: 70097M6130)
CARNAUBA WAX (UNII: RI2CBMOEIZ)

Product Characteristics

Color BLUE Score

Shape OVAL Size

Flavor Imprint Code

Contains

Packaging

METHYLCOBALAMIN 2 mg
ACETYLCYSTEINE 600 mg

Strength

no score
19mm

V361

# Item Code Package Description Marketing Start Date Marketing End Date

1 NHRIC:42291-362-90 90 in 1 BOTTLE

Marketing Information

Marketing Category Application Number or Monograph Citation Marketing Start Date  Marketing End Date

MEDICAL FOOD 06/22/2015

Labeler - AvKARE, Inc. (796560394)

Revised: 4/2016

AvKARE, Inc.
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