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Isosorbide Mononitrate
Extended-release Tablets

DESCRIPTION:

Isosarbide Mononitrats (JSMK), 2a organic nitrate and the major biologically active
metabolite of isosorblde dinitrate (LSDN), is 1 vasodiator with eflects on both arter-
ies and veins,

Isosorbide Monondirats* Extended-release Tablets contain 60 my ol isosorbide
mononkratdin an axtended-releass formulation. The inactive ingredients are tactose
monohydrate, colloidal silicon dioxide, microcrystaiiing cafilase, hydroxypropyl
methyiceNuigse and magnesium staarate.

The chemicat name for s0sorbide mononirate i 1,4:3,6-danydro-, 0-glucttol
S-nitrate; the compound has the following structural formula:

§

]
o7 & oko,

Molecular Formula: CeHghOg Moletutar Weight: 191.14"

Isesorhuda MOnORRGAte 5 3 white, crysialiing, odorless compound which Is stable in
air and in solution, has 3 melting poit of about 90°C. and an optical Totation of +144°
{2% in water, 20°C). Isosorbide mononitrale is fresly Sohibie in water, ethanol,
methanai, chioratorm, eityl acetate, and dichioromeihane.
CLINICAL PHARMACOLOGY:
Mechanism of Actien- Isosorbide Mononitrate Extended-relaase Tablet is an oral
extended-release formutation of isosortide Mononitrate, the major active metaboiite
ol isosorbide dinkrate; mast of the clinical activity of the dinitrate i attributatée to the
manon‘lme

pal phar logical action of & rate and all argamic
nlmesmmnmlkmwmof vascolar smooth muscle, producing diiatation of
peripherdl arteries and veins, espechily the lafter. Dilaiation of the veins promotes
peripheral pogling of biood, docraxses venous retuen 10 the heart, Thereby reducing
lett ventricutar end-diastolic pressure and pulmonary capiliary wedge pressurs (pre-
load), Arteriatar retixation reduces sysiemic vasculs resistance, and systolic arteri-
al pressure and mean anerial pressure (aftetioad). Ditatation of the coronary arteries
also occurs. The refative importance of preoad reduction, afterioad mduction, and
coronary dilatation remains yadelined.
Pharmacodysamics- Dosing regimens for most cheonically used drugs are dasigned
& provide plasma concentrations that are continuously greater than a minimally
sfieciive concentration, This strateqy 1S inappropriate lor organic nitrates. Seversl
wai-controllad ciinical frials have used exerciee esting 10 assess the aniianginal efti-
cacy of continuously defivered nilrates. In the targe majority of these irials, active
agents were indistingmishable from placebo after 24 hours (or ets) of continuous
theragy. Atempls to overcome tolerance by dose escakation, even (o doses far in
excess of nose usid acuiely, have consistently falled, Only after nitrates have been
absent from the body for several hours has their antianginal etficacy besn restored,
Isasorbide Monanitrate Extended-reiease Tabiets during long-term use over 42 days
dosad 3t 120 mg anca taly continued to improve exesciss performance M 4 hours
ang at 12 hours alier dosing but its effects (although benier than placebo) are less
than of at best aqual to the sffects o the first dose of 60 my.
Pharmacakinatics and Metabelizm- After ora) administration of isosorbide mong-
nitrate as a soltion oF immediate-reiease tablets, maudmum plasma concentrations
of isasorbide manonitraie are achieved in 30 to 60 minutes. with an absolute bicavail-
ability of approximatsly 100%. After isiravencus administration, isasorbide mongni-
trate i gistributad im0 total body water i about 9 minues with 2 volume of distrib-
utign of approximately 0.6-0.7LA. Isosorbide monanitrate is approximately 5%
bound to hurmn plasma groleins and & distributed lnte blood tolls and salva,
Isosorbide monoaitrate is primarily metzbokzed by the dver, but unbike oral isotar-
bide dintrate, it is not subject to Hrst-pass metaboligm. Isosorbide monanitrate is
cleared by denitration to isosorbide and gluCuronidation as the mononitrate, with
96% of the administerad dose axcreled in the urine within § days and anly about 1%
elininaied inthe heots AT e Six ditferent compounds have been detecsed in urine,
with about 2% of the dose excreted 33 the wnchanged drug and at lsas! five mefabo-
Ntas. The metabodtes are not active. Renal claarance accounts for
mmmmwmmmwmmm&m
iS06orbidy MONGNItrale i approvimately 5 hours.
musmmmmmmwummmmal
Insufficiency, iiver clirhosis, or cardiac dyshunction was evaluated and found to be
simitar 10 that olserved in heaithy subjects. Tha elimination hall-life of isosorbide
mononiiTate was not prolenged, and there was no drug accumulation in patients with
chronic renal failuss aiter muitipe oral dosing.
The phermacokinetics andéor bicavaitsbility of isosorbide monenitrate Extended-
reisase Tabiets have bean studied in both normal volunteers and patients laliowing
single: and multiple-dose adminisirition. Data from thess studies Suggest thal the
pha

willh aNgina pectoris. in siogle- 3nd Multiple-dose siodies, the pharmacokinatics of
fsosorbide monondrate wens dose proportional betwesn 30 mg and 240 my.

In a multiple-dose study, the affact of age on the pharmacolinetic profile of
Isosorbide kiononitrate Extended-relsasa Tablet 50 mag and 120 mg (2 x 80 mg) was
evaiuated in Sobjects 245 years. The results of that Study indicate Thal ther ane no
signitican difierences in any of the pharmacokinetic variables of isosorbide moaan-
Rrate betwoes slierly {265 years) and younger individuais (45-64 years) Tor the
Isosortide Mononitrate Extended-release Tablet 80 mg dose. The administration ot
150s0tbide Monomlirate Extended-release Tablets 120 mg {2 x 50 my tablets svery 24
howrs for 7 days) produced a dose-proportional increase in Cmax and AUC, without
changes in Tmas 07 the Teming! Ralt-lite. The oider group (85-74 years) showed 0%

iower apparest oral ciearance {CVF) following Ihe higher doss, ie., 120 mg, compared
10 1he younger group (45-84 years); CIVF was not different hetween the two groups
folowing the 60 mQ reghmen. Whils (LT was independent ol dose in the younger
Qroup, the oider group showed sNghtly lowes CVF following the 120 mg regimen com-
pared tg the 80 mg regimen. Difterences befween the two 406 Qroups, however, ware
not statistically significant. b the same study, females showed 2 Syt {15%) redut-
ion in clearance when the dose wis incraased. Femples showad higher ALICS and
Cmax companed to mples. but these differences wers accounted for by ditferences in
bady weight betwesn the two (roups. When the data were analyzed using ige as a
variable, the results indicated that there were no sigrificant ditlerences in any of the
pharmacokinstic varisbies of isosorbide mononitvate betwesn older (205 years) and
younger individuals (45-84 years). The resuls of this study, howewr, should be
wiewred with caation due (o the small numbers of subjects in sach a0e subgroup and
consequently the lack of sutficlent statistical power.

The following lble summarizes key phanmacokingtic parameters of isosorbide
mononitrate aMer single- and multiple-iose administration of iscsorbide monanknate
a5 an oral Soltion e lsosorttide Mononitrate Extended-release Talets (ISMINGER)):

SIMOLE-DOSE 3TUDIES MULTIPLE-DOSE STUDIES
PARAMETER  [SMN 1SMN(ER} ISMN (ER) ISMN {ER)

60 my 60 mg 60 mg 120 mg
Com {n/mL)  1242-1534  424-501 557-572 115t-1180

Tonam (e} 0507 A1-45 2.9-42 3132
AUC (ng-hr/ml)} B189-3313  5990-7452 8625-7555 14241-16800
142 {hr} 4351 6368 8.2-6.3 6.2-6.4
CUF (mUimin}  120-122 151-187 132151 118-140

Food Effects- The influence of lood on the bivavailabiity of isasorbide manohitrate
after single-dose administration ol Isosarbide Mononitrate Extended-reieass Tablets
G0 Mg was evabsated it three giftorent Studies krvobeing eliher a “Bght™ breakfast ora
high-calorie, Mgh-fai breakfast. Results of thess studies indicate that concomvitant
1nod intake may decrease the rate (increase In Tmax) but not the extent (AUC) of
absorption of Eosorhide mononitrate.

CLIMICAL TRIALS: Comtrolled trials with lsosorbide Monondrate Extended-release
Tablets have demonstrated antianginat activity followling acute and chroaic dosing.
Administration of tsosefbide Mononitrate Extended-releass Tablets once dally, taken
early in the moming on arising, provided 31 lsast 12 hours of amianginal sctivity,

in a placebo comirol paraiiel study, 30, 80, 120 and 240 mg of tsosarbida Mononiirate
Extended releass-Tabiets were administared ance dally for up to 6 weeks. Prior to ran-
dormization, sl patiewts compieted 2 1 to 3J-wesk singie-biind placebo phise to
demonstraia nitrale responsivensss and 1otal exercise treadmill time reproducitiiity.
Exrcise tolerance teits using the Broce Protocos were conducted prior te and a1 4 and
12 hours after the oming dose on days 1, 7, 14, 28, and 42 of the double-bied pesi-
0d. Isosorbide Mononlirate Extended-reiease Tablets 30 and 60 mg {only doses eval-
uated Cutely) demonztrated 3 significant increase Trom basaling i total readmil
time refative to pacebo at 4 and 12 hours atter the administration of the first dose gAt
day 42, the 120 and 240 mg dose of Isasorbide Mononitrate Extendad-neisase Tablets
demonstrated a significant increase in total treacnitl time 21 4 and 12 hours post dos-
i, but by day 42 the 30 and 80 mg doses no langar wess differentiable from place-
ba. Throughout chroaic dosing mbound was not observed in any ISosorbide
Mononiiate Extended-reiease Tablet treatment group,

Pooled data fram two other trials, comparing Isosarbids ManonitTate Extended-
release Tabiets 60 mg once dally. isosorbide dinitrate 30 mg QID, and placeno QID in
patients with cheonic stable angina using a randomized, double-tiind, three-way
crossover design found sististically significant increases in exercise tolerance times
tor Isesorbide Mononitrate Extendad-ralgase Tablats comparsd to placebo at hours
4, 8 and 12 and to [sosorbide dinitrate 3 hour 4. The increases in axercise tolerance
on day 14, aithough statistically signiticamt companed ta placebo, were about hatl of
that seen on day 1 of the trial,

PIDICATIONS AMD USAGE: isosorbide Mononitrate Extended-release Tablets are indi-
cated lor the prevention of angina paciovis due 10 coronary artary dissase. The onset
of action of oral isesorbide mononitrate is not Sutficiently rapid for this product to be
usefui in aborting an acute anginat episade.

CONTRANDICATIONS: isosortide Mononitrate Extended-release Tablets are con-
traindicziad in patients who have shown hypersensithvity or idlosyncratic reactions te
ather nitrates of nitrites.

WARNINGS: The benefRts of Is0s0rbice Mononitrate in patients with acute myecardial
infarction or congestive heart faliure have not been established: because the etfects of
#0sortige mononitraty are ditficull 1o terminate rapidly, this drug is Aot recommend-
ed in these sattings.

If isasorbide manonitrate & used in ihese condiions, carelul clinical of hamodynam-
ic monitoring must ba used te avoid tha hazards of hypotension and tachycardia,
PRECAUTIONS: General- Severe frypotension, particularly with upright posture, may
occur with even small doses of isosorbide mononitrate, This drug should therefore be
used with caution in patienty wha may be voluma deplatad or who, for whatéver rea-
son, are alrsady hypotensive. Hypatension induced by isosorbide mononirate May be
accompanind by paradaxicsl bratycandia and increxsad angina pecioris.

Nirate therapy may sgQravata the angina causad by hypertrophic carciomyopatiny...-
In Industrial workers who have had Jong-tarm exposere 1o unknown (presumably
high dases of organic Aitrates, 10lerance cledrly occurs. Chest pain, acute myocardial
infarction, and even sudden death have occumed during temporary withdrawal of
nitrates trom thesa workers, demontirating the sxistence of trus physical depen-
dence. The importance ol these observations to tha routine, clinical use of oral I8050¢-
bide mononiirate is not known.

information for Paltents: Patients Shouid be told that the antianginal eificacy of
Isosortiide Mononitrate Extended-relesse Tablets can be maisiained by carelully fol-
lgwing the prescribes schaduie of desing. For most patients, this can be accom-
phshed by taking tha dose on arising.
nmmmmwmmmmmmmwnm
bide monowitrate. In patients who got thesa headaches, the headaches are 2 marker
drug. Patieqis, should resist the; Simptation to avoid headaches

acetaminophen ofien successfully retieves isosorbide mono rm—lndm
headaches with no Saleterious eHect on 18050rDice MononiraI's antianginal efiicacy.
Tratment with isosorbide frate may be associated with lightheadedness on
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Standing. especially just ater rising from a recumbent or seated position, This elfect
mwummmmlhwmmmmwmm.

Druyg ininractions- The vasodilating etfects of isosorbide mononirate may be additive
with those of ather vasoditators. Alaohol, 1n particular, has been found to exhiph acki-
thve effects of this variety.

Markad symptomatic orthostatic hypotension has besn reporied whea cacium chan-
nel blockers and organic nitrates were used in combination. Dose adiustments of
either class of agents may be NECESINY,

Dragaberalory Tast Ialeractions- Nities and nitrites may isleriers with (he
Zatkis-Zak color reaction, causing taisely low reacings. i serum cholesterol determi-
nations. .

Carcinagenasis, Mutagmasls, Impairmant of Fartility- No evideace of carting-
mmmommhmwmmmMnlmmmomm
umotuptommwmymmmsmmswmmmm
emaining duration of a study i which males. were dosed tor up ta 121 weeks and
females were dosed lor updo 137 wesks.

Isesorbide monanitrate did ot produce gene mutations (Ames lest, mouse ym-
pharma test) or chromosome abermations (human lymphocyte and mouse micronu-
cleys tests) at diclogically relevant X
Maﬂmmmmmmobwvnha Study in which male and female rats wers
administered dosas of up fo 750 begiining, in males, 9 weeks prior o
mating, 2ad In femaies, 2 weeks prior 1o mating.

PREGNANCY: Teralogenic Etiscis- Pn ¥y Catsgory B.- [n studies. designag 1
detect effects of isosorbide manonitrate on embiryo-tetal development, dosas of ugto
240 or 248 mosko/day, administerad 1o pregnant rats and rabhits, were unassockled
with evidence of Such etiscts. These animal doses ars aboul 100 fimes the maximum
fecommended human dose (120 mg in 4 50 kg WOman) when comparison is basad
on body weight; when comparison i3 based on body Surface area, The rat dose is
about 17 limes the human dosa and the rabbd dose i about 38 times the human
dose. Thars are. however, no adequate and well-Controlied studies in pregaant
women. Becguse animal esproduction siudies are not ways pradictive of human
response, Isosorbide Mononitrale Extended-teiease Tablets should be used during
pregnancy only i clearly nesded.

Monterateganic Effects- Neonatai survival and development and incidence of stig-
births were adversaly attectsd when PreQrant rals weie administered oral doses of
750 (dut not 300} myg isosorbide monomHirbe/Apiday during late gestation and bactz-

evidence of impaired lactation.

Nvsing Mnnsmtmmmmm'sdm is excreted in human mimk.
Because many drugs are excreted in human mik, caution should be exerciced when
isosorbide mononkrate is adminisiered to 3 nsing mother.

Podiatric Use- The salety and stiactiveness of isesorbide mononiirate in padiatric
patients have not been estadiiched,

ADVERSE REACTIONS: The lable below shows the irsquancies of iha acverse events
ihat necurmed msmmnsummmapmmrmmmmm-
les, in which patients in tha active treatment arm recatved 30 mg, 50 mg, 120 mg, or
240 mg ot isosorbide mononitrate as Isosorbide Mononitrate Extended-releass
Tabiets once daity. In parentheses, the Same talile shows the fraquencies with which
Ihese advarse events were associated with discontinuation of reatment. Overall, 8%
uf:mmhnnmmwm.mm. 120 mg, or 240 mp of mozoriide mono-
nilrie in the Mree placedo-controled Nosth American studies discontinued treatment
because of adverse evenis. Most of these discominued becauss of headache.
Dizziness was rarely associaied with withdrawal from ihese swudies. Since headache
Appears 1o be a dose-related adverse elfect and lends to disappear with continuad
treatment. it is recommended that isosorbide Monenitrate Extended-release Tabpet
freatment be initiated 2t low doses for severst days befons being incraased 1o desirad
levets,

FREQUENCY AND ADVERSE EVENTS {0IBCONTINUED)*
Three Controded North American Studies

DOSE PLACERD 30my 50 mg 120mg™" 240 mg*"
Patissts o 60 102 65 65

Headachy 15% (0%} 38% (5%)  51% (A%} 42% (5%] S57% (8%)
Dizziness H%(0%) % O%)  UIN{1%) 9% (%) O% (2%

* Some individuals discontine for mudtiphe reesons.
** Patients wera started on 50 mg and titrated 1o their fnal dosa.

mmmwﬁuolummmm.mmwﬁ%mw
um.minnwmﬂmuﬂﬂgumﬂlmmm:
Autanomic Nervous Systen Disordaes: Dry Mouth, hot Nushes.
Sody as 1 Whole: Asthenia, Sack fain, chest pain, edema, Tatigue, tever,
fi-like symploms, matzise, rigors.
Cartlovescaiar Disorders, Generat: Cardiag tallure, hypertension,
hypotension.

Central and Paripheral Nervous System Disorders: Dizziness, headachey”
hypoesthesia, migraine, neuritis, parasis, paresthesia, ptosis, tromar,
vertigs.

Gastroimtestina! Systorm Disorders: Abdominal pain, constipation, diarrhes,
dyspepsia, Ratulence, gastric ulcer, gasirills, glossitis, hemarrhagic gastric
vicer, hemortoids, (00se stools, Melena, nausss, vomiting.

Haaring and Vestibuiar Disorders: Earache, tinnius, ympanic

membrane perforation.

Heart Rate and Riwthm Disorders: Artythmiz, ariythmia airial, atrial
fibrittation, bradycardia, bundie beanch block, exrasystols, palpitation,
tachycardi, veniricutir fachycarta.

Liver and Bilary System Disorders: SGOT increase, SGPT increase.
Metobolic 200 Nutritionai Disordees: Hyperuricamia, hypokalemia,
Musculaskeletal Systam Oisorders: Arthrlgl, Hozen shoulder, muscie
weakness. Musculosieletal pain, Myaigia, myesitie, tendon disorder,
torticoHis.

Myo-. Endo-, Pericardial and Vake Disorders: Angina pactons sggravated,

[ X
Respicatory Sysiem Disordars: Broachitis, Bbronchaspasm, coughing, dyspnea,
Increased sputum, nasal congestion, pharyngHis. preumonia, puimonary infittra-
fhon, raies, riunitis, sirusitis.
Side and Appendages Disorders: Acme, hakr lextie abnormat, increassd sweating,
peuritus, rash, skin nodule,
Uringry Systsm Disorders: Polyeria, renal calcuiut, urinary tract infection.
Vascular (Extracardiac) Disonders: Flushing, imarmittent claudication, ieg ulcer,
viricoss vein.
Vision Disorders: Conjunctivkls, ghotophobla, vision abaonmal,

{n addkion, the lollowing spontaneous adverse evant has been reported during the
marketing of isosortide mononitraty; Syncope.

OVERDOSAGE: Hamedynamic Effeets- The il eftacts of Bosorhide mononitrate over-
manmmumu%wm’:wm induce vasodi
fatation, venous pooling, reduced cardiic output, and hypotansion. Thase hemuody-
Mamic changes may have protean maniesiations, ncluding wncreased intracranial
pressure, with any or all o1 parsistent throbbing headache, conusion, and moderate
levar; vertigo: galpiations; visusi disturbances; nausea and vomiting {possibily with
colic and even bioody diarrheal: syncape {especially in the upright posture); air hunger
ang dyspnea, kater fofowsd by reguced ventiiatory effort; diaphoresks, with the skin
either flushed or cald and clamwny; heart block and bradycardiz: paralysis, coma;
Sazures and death. -

Them are ne data mmmmmmmmwummum
thredtening i bumans_ In rats and mice, there i signiticant lethality a1 doses of 2000
MO/ and 3000 my/kg, .

No data are availabie to suggest physiological maneuvers (e.9., maneuvers io change
the pH of the urine) that might accaktrate ekmination of isosorbide maononitrate. In par-
ticular, dialysis is known to be ineflective 0 removing isasorbide monanitrate from Iha
bady.

No specific antagonist 1o the vasoditslor sifects of isasorbide manonitrate is kegwn,
amnommmmmwmnmmaawummm

Mypotension

Passive eivation of the patient's logs may be sufficient, but intravenous infusion o
nonmlummﬂmmumﬁubammm.
Thamotephspnrhuwmmunsmtmmmmmhmmmm
miore harm than geod,

In patients with renal disease or congestive heart faikire, therapy resulting in central
VOIUMY expansion i not without hazard. Trastment of E080rbide monanirats over-
nmmmunmmmmmmu.mmmmmmmu
required.

Mathemagiobinemis- Methemogicbinemia has been reported in paliants raceiving
oiher organic nitries, and R probaty could also occur as a side effect of isosorbide

wesks ol tonlinwous nitroglycerin therapy at 3.1 1o 4.4 mgsr (equivalent, in totat
administered dosa of nitrate lona, 19 7.8 1o 1.1 mg of isosorbide mononirate per
m;.m:mmmhmmmmoﬂ:msmcmpmmm
mmusmmmmmmrmpbmo.

Notwithstanding these observatioas, there ars case reports of gignificant metherno-
lobinesmia In assoclation with moderate overdoses of organic nirales. None of fhe
attected patients had been thought to B unusuatly susceplitie.

Methemogiabin m-nmummmmm.rmmm

aequale cardiac outpul and adequate arterial ]
biood is described as chocolate brows, withowt change o exposure o air.
Whan s diagnosed, the treatment of choice 45 Mmethylens bit, 1-

2 moig 1
DOSAGE AND ADMINISTRATION: The recommended starting doss of Isosorbide
mmmmmmmnnmwmav:mmmmmw
w:om-aamnm)mu.mmmmmnmm
mmtumm{mumunmuummm.m.mmmu

- requirad. The daily dose of isotorhide Mononitrale Extendad-relesse Tablets shouk] ba

mnmtmmmamw.mmmmmmm
mouumumm«mmmummmamww
tul of fluid.

capiet-shapec tablets, Scored on both sides 3nd debossed with W 0 one wide and
176 0w the other skie of the DI, rspeatad on both sides of 1he score: boties of 100
(N 0O47-0176-24) and 500 (N 0047-0176-30),
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