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NDA 20-309

JUN ? 4 1994

Abbott laboratories
Attention: Mr. Frederick A. Gustafson
Hospital Products Division
One Abbott Park Road (0-389 AP30)
Abbott Park, Il 60064-3500

Dear Mr. Gustafson:

Please refer to your October IS, 1992, new drug application submitted under
section 505 (b) of the Federal Food, Drug, and Cosmetic Act for Magnesium
Sulfate in Water for Injection, 40 mg/ml and 80 mg/ml.

We acknowledge receipt of your amendments dated December 10, 1992; February 11
and 22, 1993; May 25 and October 25, 1993; and February 17, 1994.

This new drug application provides for use as an .intravenous anticonvulsant
for the prevention and control of seizures (convulsions) in severe toxemia of
pregnancy.

We have completed the review of this application and have concluded that
adequate information has been presented to demonstrate that the drug is safe
and effective for use as recommended in the final printed labeling submitted
on October 25, 1993. Accordingly, the application is approved on this date.

However, we request that the following revision be made to the package insert
at the next printing of the labeling or within 6 months from the date of this
letter:

In the package insert, the term plasma has been used interchangeably with
the term serum even though the literature citations refer to serum. All
references to the word plasma should be changed to serum to reflect
current practice.

This change should be submitted as a "Special Supplement - Changes Being
Effected" under 21 CFR 314.70(c) and implemented at the next printing of the
package insert or within 6 months, whichever occurs first. Please submit
twelve copies (seven mounted on heavy weight paper) of the revised final
printed labeling (FPl) when it is available and indicate when the change will
be implemented •



In addition, please submit three copies of the introductory promotional
material that you propose to use for the product. All proposed materials
should be submitted in draft or mock-up form, not final print. Please submit
one copy to this Division and two copies of both the promotional material and
the package inserts directly to:

Food and Drug Administration
Division of Drug Marketing, Advertising and Communications, HFD-240
5600 Fishers Lane
Rockville, Maryland 20857

•
NDA 20-309 Page 2

•

•

Please submit one market package of the drug when it is available.

We remind you that you must comply with the requirements for an approved NDA
set forth under 21 CFR 314.80 and 314.81.

If you have any questions, please contact:

Or. Lisa Stockbridge
Consumer Safety Officer
{301} 443-3520

Sincerely yours,

s,~~I~:t.D
Director
Division of Metabolism

and Endocrine Drug Products {HFD-510}
Center for Drug Evaluation and Research

cc:
Original NDA
HF-2 {with labeling}
HFC-130/JAllen
HFD-510
HFD-80 {with labeling}
HFD-510/PPrice/DGWu
HFD-240 {with labeling}
HFD-638 {with labeling}
HFD-735 {with labeling}
HFD-510/LStockbridge
Concurrences:EGalliers/3/7/PPrice/RBennett for PCorfman/AJordan/3/8/94/

DWu/YCh iu/6/~ ./94/
Drafted by: SOlmstead/3/4/94/Edited: EGalliers/3/9/94/ft/lp/3/9/94/
N20309AP.001

APPROVAL
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MAGNESIUM SULFATE 
111 IN WATER FOR INJECTION 

Flexible Plastic Container 
For lntravenous Use Only 

OESCRIP TlON 
Magnesium Sulfate in Water  for ln iect ion is  a sterile. 
nonpyrogenic solution of magnesium sulfate heptahydrate in 
water for injection. May contain sulfuric acid andlor sodium 
hydroxide for pH adjustment. The pH is 4.5 13.5 to 6.5). It is 
available in 4% and 8% concentrations. See HOW SUPPLIED 
section for the content and characteristics of available 
dosage forms and sizes. 

Magnesium Sulfate, USP heptahydrate is  chemically 
designated MgS0, 7H8, colorless crystals or white powder 
freely soluble in water. 

Water for Injection. USP is chemically designated H20. 
The flexible plastic container is fabricated from a specially 

formulated polyvinylchloride. Water can permeate from 
inside the container into the overwrap but not in amounts 
sufficient to affect the solution significantly. Solutions in 
contact with the plastic container may leach out certain 
chemical components from the plastic in very small amounts; 
however, biological testing was supportive of the safety of 
the plastic container materials. Exposure to temperatures 
above 25"C/77'F during transport and storage wi l l  lead to 
minor losses in moisture content. Higher temperatures lead 
to greater losses. It is unlikely that these minor losses wil l 
lead . to . clinically significant changes within the expiration 
perloa. 
CLINICAL PHARMACOLOGY 
Magnesium (Mgttl is an important cofactor for enzymatic 
reactions and plays an important role in neurochemical 
transmission and muscular excitability. 

Magnesium prevents or controls convulsions by blocking 
neuromuscular transmission and decreasing the amount of 
acetylcholine liberated at the end plate by the motor nerve 
impulse. Magnesium is said to have a depressant effect on 
the central nervous system, but it does not adversely affect 
the mother, fetus or neonate when used as directed in  
eclampsia or pre-eclampsia. Normal plasma magnesium 
levels range from 1.3 to 2.1 mEq/liter. 

As plasma magnesium rises above 4 mEqlliter, the deep 
tendon reflexes are first decreased and then disaooear as 
the olasma level aooroaches 10 mEolliter. At  this level 

~ - - ~ - ~  

respiratory paralysis'may occur. Heart block also may occur 
at this or lower plasma levels of magnesium. 

Magnesium acts peripherally to produce vasodilation. With 
low doses onlvflushing and sweating occur. but lamer doses 
cause lowering of b l o d  pressure. T6e central and peripheral 
effects of magnesium poisoning are antagonized to some 
extent by intravenous administration of calcium. 

Wi th  intravenous administrat ion the onset of 
ant iconvulsant act ion is  immediate and lasts about 

30 minutes. Following intramuscular administration the onset 
of action occurs in about one hour and persists for three to 
four hours. Effective anticonvulsant serum levels range from 
2.5 to 7.5 mEq1liter. Magnesium is excreted solely by the 
kidney at a rate proportional to the plasma concentration and 
glomerular filtration. 
INOICATIONS AND USAGE 
Magnesium S~ l fa te  In Water for lnlection is indicated for Lse 
as an Intravenous ant;convulsant for the prevention an0 
control  of seizures (convulsions) i n  severe toxemia of 
Pregnancv. When used iudiciouslv it effectivelv orevents and 
co i t ro ls  ihe convulsio-ns of eclamosia without oroducino 
deleterious depression of the central newous sy&em of the 
mother or infant.  However, other effect ive drugs are 
available for this purpose. 
CONTRAlNOlCATlONS 
lntravenous magnesium should not be given to mothers with 
toxemia of pregnancy during the t w o  hours preceding 
delivery. 
WARNINGS 
lntravenous use i n  eclampsia should be reserved for 
immediate control of life-threatening convulsions. 

Parenteral use in the presence of renal insufficiency may 
lead to magnesium intoxication. 
PRECAUTIONS 
Because magnesium is removed from the body solely by the 
kidneys, the drug should be used with caution in patients 
with renal impairment. Urine output should be maintained at 
a level of 100 mL every four hours. Moni tor ing serum 
magnesium levels and the patient's c l in ica l  status is  
essential to avoid the consequences of overdosage in 
toxemia. Clinical indications of a safe dosaoe reoimen 
include the oresence of the oatellar reflex lknee i e r h  and . ~~~ ~~ - ~ ~ - - ~ -  - - - . - -  . - ~  .. - ~- 
absence of respiratory depression lapproximately 16 breatns 
or more/m;nute). Serum magnesium levels usually sufficient 
to control convuls~ons range from 3 to 6 mg/lOO mL (2.5 to 
5 mEslliterl. The strength of the deep tendonreflexes besins 
to  diminish when  serum magnesium levels exceed 
4 mEq1liter. Reflexes may be absent a t  10 mEq 
magnesiumlliter, where respiratory paralysis is a potential 
hazard. An injectable calcium salt should be immediately 
available to counteract the potential hazards of magnesium 
intoxication in eclamosia. 

Maonesium Sulfate in  Water for lniect ion should be 
admlnktered slowly to avold producing h;permagnesem~a 
Carcinogenesis. Mutagenesis, Impairment of Ferti l i ty: 
Studies wlth solut~ons from flexlble plastic conta ners have 
not been performed to evaluate carcinogenic potential, 
mutagenic potential or effects on fertility. 



Pregnancy Category A. Studies in pregnant women have not 
shown that magnesium sulfate injection increases the risk of 
fetal abnormalities if administered during all trimesters of 
pregnancy. I f  th is  drug is  used during pregnancy, the 
possibility of fetal harm appears remote. However, because 
studies cannot rule out the possibility of harm, magnesium 
sulfate solution should be used during pregnancy only if 
clearly needed. 

When administered by continuous intravenous infusion 
(especially for more than 24 hours preceding delivery) to 
control convulsions in toxemic mothers, the newborn may 
show signs of magnesium toxicity, including neuromuscular 
or respiratory depression. See OVERDOSAGE. 
Nurs ing Mothers: Caution should be exerc ised when  
solutions from flexible plastic containers are administered to 
a nursing mother. 
Pediatric Use: Safety and effectiveness of solutions from 
flexible plastic containers in children have not been wel l  
established. 
ADVERSE REACTIONS 
The adverse effects of parenterally administered magnesium 
usually are the result of magnesium intoxication. These 
include flushing, sweating, hypotension, depressed reflexes. 
flaccid paralysis, hypothermia, circulatory collapse, cardiac 
and central  nervous system depression proceeding to 
respiratory paralysis. 

Hvoocalcemia w i t h  s igns of te tanv secondarv to  
mag;lksium sulfate therapy for eclampsia has been reporkd. 
OVERDOSAGE 
Magnesium intoxication is manifested by a sharp drop in  
blood oressure and resoiratow oaralvsis. bisa~pearance of 
the paiellar reflex ts a useful c lmcal ;ign to detect the onset 
of magneslum ~ntoxlcat lon. I n  the event of overdosage 
artlflc~al vent~lat~on must be orovloed un t~ l  a ca.c8um salt can 
be in jected in t ravenousiy to  antagonize the effects o f  
magnesium. 

In adults intravenous administration of 5 to 10 mEq of 10% 
calcium aluconate wil l usuallv reverse resoiratow depression 
or mart-block due to magn'eslum ~ntox;cat~on. In extreme 
cases, peritoneal or hemod~alysls may be required. 

Hypermagnesemia in  the newborn  may requi re  
resuscitation and assisted ventilation via endotracheal 
intubation or interminent positive pressure ventilation as well 
as intravenous calcium. 
DOSAGEAND ADMlNlSTRAnON 
Magnesium Sulfate in Water for Injection is intended for 
intravenous use only. For the management of pre-eclampsia 
or eclampsia, intravenous infusions of dilute solutions of 
magnesium (1% to 8%) are often given in combination with 
intramuscular injections of 50% Magnesium Sulfate Injection, 
USP. Therefore, in the clinical conditions cited below, both 
forms of therapy are noted, as appropriate. 
In Eclampsia 
In severe pre-eclampsia or eclampsia, the total initial dose is 
10 to 14 g of magnesium sulfate. To initiate therapy. 4 g of 
Maonesium Sulfate in Water for lniection mav be administered 
inh'avenously. The rate ol  I.V. lniusion should generally not 
exceed 150 mglmlnute, or 3.75 mL of a 4% concentration lor 11s 
euuivalentl per minute, except in severe eclampsia wlth 
seizures. S~multaneouslv, 4 to  5 P (32.5 to 40.6 mEu) of 
magneslum sullate may be admlnlst&d intramusc~laray Into 
each bunocr: uslng und.luted 50% Magnesium Sdlate Inlect~on. 
USP After the in l t~a l  l.V aose, some c l l n ~ c ~ a n s  admln~ster 
1-2 glhour by constant I.V. infusion. 

Subseouent intramuscular doses of 4 to 5 u of maunesium 
wlfatn Aav b~ iniected into alternate bunicks e v i w  four , ~ - -  - ~ ~ -~ ~ 

hours, depending on the cont:nurng presence of the patellar 
reflex, adequate respiratory functton, an0 absence of signs ol  
maunesium toxicitv.Thera~v should continue until paromsms . . 
cease. 

A serum magnesium level of 6 mg/lOO mL is considered 
optimal for control of seizures. A total daily (24 hr) dose of 30 
to 40 g magnesium sulfate should not be exceeded. In the 
presence of severe renal insufficiency, frequent serum 
maonesium concentrations must be obtained and the 
m a h m  dosage of m a g n e s m  sulfate is 20 g per 48 hours. 

Parenteral drug products should be inspected vlsually for 
panlculate matter and d~scolorat~on prlor to admlnlstrat~on. 
whenever solution and container permit. 

Do not administer unless solution is clear. Discard unused 
portion. 

HOW SUPPLIED 
~&gnes ium sulfate in Water for Injection is supplied in single-dose flexible plastic containers as follows: 

TotaUComainer 
List No. Size Comainer Magnstium Sullate" Magnesium Ion Magnesium Sullata'. Concenhation Omolaiity mOtmoVLiter (talc.) 

6729 100 mL 4g 325 mEq 4% 140 rng/mU 325 

6730 50 mL* 4 g 32.5 mEq 8% (80 mg/mLl 649 

Partial fill container M mLvolurne in 100 rnLcontainer. 
"As the heplahydrate. 
WARNING: DO NOT USE FLEXIBLE CONTAINER IN  SERIES CONNECTIONS. 

Exposure of pharmaceutical products to heat should be minimized. Avoid excessive heat. Protect from freezing. It is 
recommended that the product be stored at room temperature (25"C/77"F); however, brief exposure up to 40'C does not adversely 
affectthe product. 
Caution: Federal (USA) law prohibits dispensing without prescription. 

BAbboh 1993 R.404779-R2-Rev. June, 1993 

ABBOTT LABORATORIES, NORTH CHICAGO, IL 60064, USA 

Printed in USA 



- 1 MAGNESIUM SULFATE I 
IN WATER FOR INJECTION 

EACH M mL CONTAINS MAGNESIUM SULFATE HEPTAHY- 
ORATE 4 g (EQUIVALENT TO 32.5 mEq MAGNESIUM) IN 
WATER FOR INJECTION. MAY CONTAIN SULFURIC ACID 
AND/OR SODIUM HYDROXIOE FOR DH ADJUSTMENT. 
pH 4.5 (3.5 TO 6.51.649 mOsmallUTER IcALC.). SINGLE-DOSE 
CONTAINER. DISCARD UNUSED PORTION. FOR I.V. USE 
USUAL DOSAGE: SEE INSEFIT. STERILE. NONPYROOE~~IC.USE 
ONLY IF SOLUTION IS CLEAR AND CONTAINER IS IlNOAM. 
AGED. M"ST~NOTBEU.s -m jN -E.c.i NNECTiDNi~REC 
OMMENDED STORAGE: ROOM TEMPERATURE (25T). AVOID 
EXCESSNE HEAT. PROTECT FROM FREEZING. CAUTION: FED 
ERAL (USA) LAW PROHIBITS DISPENSING WITHOUT 
PRESCRIPTION. 

eABBOTT 1993 RA0LBM)-R3-8/93 PAINTED IN USA 
ABBOTT LABORATDRIES.NOFTH CHICAGO, IL6W61,USA 

8 



One Unit 

a TO OPEN - TEAR AT NOTCH 

Drug additives should not be made to the solution. The overwrap is 
a moisture barrier. Do not remove unit from overwrap until ready - for use. Use unit promptly when pouch is opened. Recommended 
storage: Room temperature (25' C). Avoid excessive heat. Protect 
from freezing. See insert. After removing the overwrap, check for 
minute leaks by squeezing container firmly. If leaks are found, 
discard unit as sterility may be impaired. 

Caution: Federal (USA) law prohibits dispensing without prescription. 

(((ABBO~LABORATORIES, NORTH CHICAGO, 1160064, USA 
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Medical Officer's Original Summary of NDA 20-309

NDA 20-309

Applicant: Abbott Hospital Products Division
Abbott Laboratories
One Abbott Park Road
Abbott Park, Illinois 60064-3500

\

Submission Date: November II, 1993

1 General Information:
a. Name of Drug:

(1) Generic: Magnesium Sulfate Heptahydrate Solution

(2) Trade: Magnesium Sulfate in Water for Injection

'.
"

b. Pharmacologic Category: . Intracelluh:r cation

c. Proposed Clinical Use: Treat.ent of Preeclampsia/Eclampsia

d. Dosage form and route of adlinistration: Magnesium sulfate heptahydrate
4 g (equivalent to 32.5 mEq Magnesium) in water for injection

e. Related drugs: Other CNS depressants/electrolyte replenishers

2 Manufacturing Control Data: See Chemist review

3 Pharmacology Review: See Pharmacologist review

4 Biopharmaceutics Review: See Biopharmaceutic review

•

5 Clinical Background:
This NDA was originally filed on October 15, 1992. The purpose of submitting
an NDA was that the firm was changing from a glass container to a PVC
flexible container. During a December 3, 1992 meeting it was concluded the
application was acceptable to file. However, the application not did meet
criteria for a waiver of the biopharm regulations because the magnesium
sulfate currently on the market was not the subject of an approved NDA; it
was marketed prior to 1938. In a letter dated February II, 1993, Abbott was
informed that a literature search would be required to support serum levels
referenced in the labeling.

In a letter dated May 18, 1993, Abbott was again informed that their
application did not meet criteria for a waiver under 21 CFR 320.22 (b) (ii),
and that they must submit literature to support the serum levels referenced
in the labeling to satisfy the bioavailability and bioequivalence
reqUirements under 21 CFR 320. Additionally, chemistry deficiencies were also
listed.

On October 25, 1993, Abbott responded to the our May 18, 1993 letter and
submitte4 data to support the serwl data referenced in the labeling. Dr. Hae-..



• Young Ahn of our Biopharm division, reviewed serum data submitted to support
the firm package insert. She found this data to be acceptable, but stated the
package insert should delete references to plasma levels.

In addition, a literature search was provided of studies in the U.S. from
1983 to 1993. Multiple literature reviews showed, as expected, that this
product is safe and effective for the labeled indication. This reviewer
agrees that magnesium sulfate Is the reference product for the treatment of
preeclampsia/eclampsia in pregnancy not only in the U.S. but for most of the
world.

6 labeling:
The clinical pharmacology section is now upgraded and adequate references are
provided to document serum levels of magnesium sulfate. The Indications and
Usage section, the Contraindications section, and the Warning section are
satisfactory. The Precautions section has been upgraded and references
provided for therapeutic levels of magnesium sulfate. The section,
Overdosage, under Adverse Reactions, is very good and prOVides excellent
information in the treatment of hypermagnesemia.

7 Conclusion:
Referenced articles prOVided are now sufficient to support approval of this
NDA.

8 Recommendation:4It This NDA is approvab1e from the clinical viewpoint.

•

cc. IND/NDA
HFD-340
HFD-SIO (NDA/IND)

HFD-SIO/PPrice/PCorfman/WpFi1es:20309mor.nda

~f2.~ -e~.'7'~
Phi11 H. Price, M.D.

2/9/94

c-
'2.. ·'9t
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•
OlrmkMi

NDA 20-309

Abbott Labs Inc.
Abbott Park, Ill.

Submitted: Oct. 21, 1992

Pharmacology Review of NDA

Drug: Magnesium sulfate

jlAR '0 '00"I 1... ....,.'-.-1

March 10, 1993

•

•

Indication: anticonvulsant for the prevention and control of
seizures (convulsions) in severe toxemia of pregnancy.

This drug is currently approved for this indication; The reason
for the new NDA is for the change from glass to PVC flexible
containers. The PVC containers are approved in over 60 NDA's in
HFD-160, -530, and -630. The same plastic was approved in NDA
20-161.

Conclusion: Pharmacology recommends approval of NDA 20-309.

(h/2i
/I/~-~
Alex Jordan, PhD

Orig. NDA 20-309
HFD-510

/
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Form Approved: OMB No. 0910-0001

PUBLIC HEALTH SERVICE Expiration Date; March 31, 1990.

FOOD AND DRUG ADMINISTRATION
See OMS Statement on Page 3.

APPLICATION TO MARKET A NEW DRUG FOR HUMAN USE FOR FDA USE ONLY

OR AN ANTIBIOTIC DRUG FOR HUMAN USE DATE RECEIVED DATE FILED

(Title 27. Code ofFederal Regulations. 314)
DIVISiON ASSIGNED NDAIANDA NO. ASS

NOTE: No application may be fIled unless a completed applicatIon form has been receIved (27 eFR Part 374).

NAME OF APPU(ANT DATE OF SUBMISSION

Abbott Laboratories lA. 10 ,nnA
TELEPHON~O rrnClud'e lIrea Code)

ADDRESS (Number, Street. City, State and Zip Code) I7nlll Q~7._~?1~

One Abbott Park Road NEW DRUG, OR ANTIBIOTIC APPLICATION

Abbott Park, III i no is 60064
NUMBER (If preViously Issued)

?n_~no

DRUG PRODUCT

ESTABLISHED NAME (e.g.• USP/USAN) PROPRIETARY NAME (If any)

Magnesium Sulfate

CODE NAME (If any) CHEMICAL NAME

Mg504 7HZO
DOSAGE FORM ROUTE OF ADMINISTRATION STRENGTH(S)

PVC Flexible Container LV. 40 &80 mg/m
OPOSED INDICATIONS FOR USE

I.V. anticonvulsant for the prevention and control of seizures (convulsions) in
severe toxemia of pregnancy.

LIST NUMBERS OF ALL INVESTIGATIONAL NEW DRUG APPLICATIONS (21 CFR Part 3 12), NEW DRUG OR ANTIBIOTIC APPLICATIONS (21 CFR Part
314), AND DRUG MASTER FILES (21CFR 314.420) REFERRED TO IN THIS APPLICATION:

INFORMATION ON APPLICATION

TYPE OF APPLICATION (Check one)

o THIS SUBMISSION IS A FULL APPLICATION (21 CFR 314.S0) o THIS SUBMISSION IS AN ABBREVIATED APPLICATION (ANDAl (21 CFR 31455)

IF AN ANDA, IDENTIFY THE APPROVED DRUG PRODUCT THAT IS THE BASIS FOR THE SUBMISSION

NAME OF DRUG HOLDER OF APPROVED APPliCATION

5T ATUS OF APPliCATION (Check one)

PRESUBMISSION 0 AN AMENDMENT TO A PENDING APPliCATION 0 SUPPLEMENTAL APPLICATIONo ORIGINAL APPLICATION v o RESUBMISSION

PROPOSED MARKETING STATUS (Check one)

o APPLICATION FOR A PRESCRIPTION DRUG PRODUCT (R,) o APPLICATION fOR AN OVER, THE, COUNTER PRODUCT (OTC)

FORM FDA 356h (10/89) Page 1
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