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To: All Hospital Pharmacies 
Attention: Chief Pharmacist 

Dear Sir/Madam, 

Availability of IMDUR™ 

Astra Pharmaceuticals Pty Ltd is pleased to announce the availability in 
Australia of new Imdur, the first once daily1 oral nitrate for prophylaxis of 
angina pectoris. Imdur is a new forni of nitrate, isosorbide mono nitrate, in a 
sustained release formulation known as Durules™. The Durules sustained 
release l3ystem. is a product of ori15!naf'.AE!tra research. 

~·~ ~ 

Imdur is available as a -6Qmg/scored_,til'blet in a memory pack of 30 and it was 
;;j< launched on May !1-th 19~2-tO'Spectalists and General Practitioners. Imdur will 

·be a"VaTiabie ~sa P.B.S.,·General Benefit from June 1st 1992. 

\,' 
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The controlled assymetric nitrate plasma profile provided by Imdur affords 
effective protection_against angina with an easy once-daily dose without the 
development ofnitrate tolerance1. 

The product code, pack description and price for Imdur is as follows: 

ASTRA 
CODE 

2826 

PACK 

Imdur Durules 60mg, Memory Pack of 30 

PRICE TO 
HOSPITALS 

$16.99 

Full Product Information is on the reverse of this letter for your reference. 
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~ @J;.~ Nyberg G. Eur J Clin Pharmacol1990;38(Suppl):Se5-S68 
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Postal Address 
P.O. Box 131 
NORTH RYDE, N.S.W., AUSTRALIA2113 

TelephOi)?ug Evaluation 
888 7733 Branch 
Sydney 

66-78 TALAVERA ROAD, NORTH RYDE 

Telex 
24461 
Telefax 
887 2879 
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lmdur~ 
ISOSORBI:OE MONONrTRA.TE IN OURULES"" 

PRODUCT INFORMATION 
IMDUR"' DURULES"' 60mg PRODUCT INFORMATION 
QSOSO<bide mononijrate) 

DESCRIPTION 
IMDUR DURULES contain isosorbide mononitrate (AAN) in a sustained release formulation. 
The chemical name is 1 ,4:3,6-Dianhydro-D-giucitol 5-nitrate. Molecular formula C6H9N06; 
m.w. 191.14. lsosorbide mononitrate is a whije to pale yellow crystalline powder and is freely 
soluble in water. · 

IMDUR DURULES contain the active drug embedded in a porous inert matrix consisting mainly 
of paraffin, aluminium silicate, magnesium stearate and hydroxypropylcellulose. 
PHARMACOLOGY 
ISOSO<bide mononijra\e is an active metabolije of isosorbide dinitrate and exerts quaiMtively 
similar effects. lsosorbide mononijrate reduces the workload of the heart by producing venous 

and arterial dilatation. By reducing the end diastolic pressure and volume, isosorbide 
mononitrate lowers the intramural pressure, hence leading to an improvement in the 
subendocardial blood flow. The net effect when administering isosorbide mononitrate is 
therefore a reduced workload for the heart and an improvement in the oxygen supply/demand 
balance of the myocardium. 
Nitrates are highly effective in the prophylaxis of symptomatic and asymptomatic myocardial 
ischaemia. Nitrates dilate coronary arteries not only in pre- and post-stenotic vessels. but also 
in eccentric lesions. The natural inijiator of vascular relaxation is thought to be endothelium­
derived relaxing factor (EDRF), which has both the clinical and biological characteristics of nijric 
oxide (NO). Organic nitrates are metabolised to NO in the muscle cell via a sulfhydryl 
dependent mechanism. They are therefore thought to be the physiological substitute for EDRF. 
PHARMACOKINETICS 
lsosorbide mononitrate has an elimination half-life of around five hours. IMDUR DURULES 
provide a sustained-release presentation of isosorbide mononitrate, wijh approximately 85% 
bioavailability. Administration of IMDUR DURULES resu~s in a gradual, non-pH dependent 
release of the active substance, which is completed after approximately 1 0 hours. Compared 

to ordinary tablets the absorption phase is prolonged and the duration of effect is extended. 
Drug particles close to the tablet surface are released relatively rapidly but those incorporated 
more deeply are released more slowly. The absorption of IMDUR DURULES has been shown 
not to be influenced by food intake. 
After repeated once daily administration of IMDUR DURULES 60mg, the maximum plasma 
level (about 3000 nmoVL) of isosorbide mononitrate is achieved· at about 4 hours. The plasma 
concentration remains above 1400-1500tnmoi/L for approximately 1 0 hours, dropping to 
under 500 nmoVL by the end of the dosage interval (24 hours after dose). This nijrate low 
period minimises the possibility of nijrate tolerance developing during prolonged treatment with 

IMDUR DURULES. 
lsosorbide mononitrate is less than 5% plasma protein bound. The distribution volume of 
isosorbide mononitrate is about 0.6 Ukg, indicating that it is mainly distributed into total body 
water. Elimination takes place predominantly by denitrification and conjugation in the liver. The 
metabolites are excreted mainly via the kidneys, with only about 2% of the dose being excreted 

intact. 
In placebo-controlled studies, IMDUR DURULES have been shown to significantly increase 
exercise capacity in patients with angina pectoris taking no other chronic treatment, as well as 
in patients taking concomijant beta-blocker therapy. 

It is known that the clinical effects may be attenuated during repeated administration with 
nttrates in high doses and/or during frequent administration. However, the pharmacokinetic 
characteristics of IMDUR DURULES produce a nttrate low period following once daily dosage. 
No development of tolerance with respect to antianginal effect has been detected when IMDUR 

DURULES are given at a dose of one or two tablets (60 mg or 120tmg) once daily . The drug is 
not recommended for twice daily administration. 

INDICATIONS 
IMDUR DURULES are indicated for prophylactic treatment of angina pectoris. 
IMDUR DURULES are not recommended for .the management of. acute attacks of angina 

~tr::ris {see PRECAUTIONS!. 
CONTRAINDICATIONS 

Known hypersensitivity to nitrates. 
PRECAUTIONS 
PLEASE NOTE: There is a risk of developing tolerance to haemodynamic and antianginal 
effects ff higher doses (more than 120mg/day) and/or more frequent doses (eg. twice daily) of 

IMDUR DURULES are administered. It is therefore important that IMDUR DURULES are 
administered once a day in order to ensure that intervals with low nitrate concentrations are 
·achieved each day, reducing the risk of the development of tolerance. 
Severe renal impainnent. The elimination of isosorbide mononitrate following administration of 

an immediate release (IR) tablet has been investigated in patients wijh severe renal impainnent , 
but not using the sustained release DURULE. Renal impairment makes no therapeutically 
important difference to the pharmacokinetics of isosorbide mononitrate administered as an IR 

tablet, a~hough two single-dose studies did indicate a prolonged half-fife in these patients with 
severe renal impairment. One of these studies also showed a higher plasma concentration. In 
view of the lack of data regarding the use of the DURULE presentation in patients wrrh severe 

renal impairment, the possibilijy of accumulation should be borne in mind when administering 
IMDUR DURULES to such patients, in whom a reduced dosage may be appropriate. 
Hepatic impairment. lsosorbide mononitrate has been shown to cause a significant decrease 
in portal pressure in patients with cirrhosis arid portal hypertension during iong-tenn therapy 

(see INTERACTIONS, PropranoloQ. 

} c 
Caution should also be observed ff IMDUR DURULES are administered to patients w. . • _ ', 

- severe cerebral arteriosclerosis 
- pronounced mrrral stenosis 
- hypertrophic cardiomyopethy 

- hypotension 
- cardiogenic shock 
Acute angina IMDUR DURULES are not indicated for the relief of acute attacks of angina. 
Abrupt withdrawal. Although no clear-cut rebound phenomena were seen upon abrupt 
withdrawal of IMDUR DURULES, such withdrawal is not recommended because of the 
possibilijy of severe exacerbation of anginal symptoms. 
USE IN PREGNANCY Categoty 82 
The safety of isosorbide mononitrate in pregnancy has not been established. In the absence 
of Segment I and Ill studies undertaken wijh isoSorbide mononitrate, the drug should only be 
administered to pregnant women if, in the opinion of the physician, the clinical benefits 
outweigh the potential risks. 
USE DURING LACTATION 

At present, there is no documentation about the passage of isosorbide mononitrate into breast 
milk, therefore ijs use in women who are breast feeding is not recommended. 
USE IN CHILDREN 
Due to lack of data, the use of IMDUR DURULES cannot be recommended in children. 
USE IN ELDERLY 

No dose reduction is necessary in the elderly unless they have severe renal impairment (see 
PRECAUTIONS). 
INTERACTIONS 
Sulfhydryl containing compounds. The metabolism of organic nitrates to nitric oxide is 
dependent on the presence of sulfhydryl groups in the muscle. The combination of oral N­
acetylcysteine and a single dose of sustained-release isosorbide mononitrate 60mg 
significantly prolonged the total exercise time in patients with angina pectoris and 
angiographically proven si2nfficant coronary .artP.ry di~:a~. -..~h~ <"Ornpared with !~c:tVt.ir!~ 
mononitrate alone. Concomitant administration of other exogenous sources of sulfhydryl 
groups such as methionine and captopril may produce a similar interaction. 
Phenylalkylamine calcium antagonists. The addition of a calcium-channel blocker of the 
veraparnil type, such as gallopamil 75mg, has been shown to further improve left ventricular 
functional parameters when given in combination with isosorbide mononitrate in a sustained 
release fonnulation. 
Propranolol. The addition of isosi>rbide mononitrate. to· propranolol treatment in patients wijh 
cirrhosis and portal hypertension caused a marked fall in portal pressure, a reduction in hepatic 
blood flow, cardiac output and mean arterial blood pressure, but no additional change in 
azygos blood flow. The addttional effect of isosorbide mononitrate was especially evident in 
patients whose portal pressure was not reduced by propranolol. 
ADVERSE REACTIONS 
Adverse effects associated with the vascular activity of the drug are common and as expected 
with all nitrate preparations. They occur mainly in the early stages of treatment. Headache 
predominates (up to 30%), but the incidence reduces rapidly as treatment continues. Only 2-
3% of patients withdrew during clinical trials due to this adverse effect. 

Hypotension (4%) with symptoms such as dizziness and nausea have been reported. These 
symptoms generally disappear during long-tenn treatment. 

The following adverse reactions have been reported in studies with isosorbide mononrrrate. 

Cardiovascular. hypotension (4-5%), tachycardia 

Central nervous system: headache, vertigo 

Gastrointestinal: poor appetite (2.5%), nausea (1%), vomiting, diarrhoea, heartburn 

Tiredness, sleep disturbances (6%), and gastro-intestinal disturbances (6%) have been 
reported during clinical trials with IMDUR DURULES but at a frequency no greater than for . 
placebo. . 

DOSAGE AND ADMINISTRATION 

One IMDUR DURULE once-daily. The dose may be increased to two tablets daily, both tablets 
taken at the same time. 
IMDUR DURULES should not be administered twice daily. 

If headache occurs, the inrrial dose may be reduced to half a tablet daily until the headache 
disappears. Patients with severe renal impairment may require dosage reduction to half a 
tablet given once daily. 

IMDUR DURULES should not be chewed or crushed, and should be swallowed whole with ha~ 
a glc::.ss vf fluid. lf care is taken to avoiti crushing or chewing ihe tablet, haif tabiet doses may 
be administered without affecting the sustained-release properties of IMDUR DURULES. 
OVERDOSAGE 
Symptoms. The most common symptom of overdose is a pulsing headache. More serious 
symptoms are excitation, flushing, cold sweats, nausea, vomiting, vertigo, syncope, 
tachycardia and a fall in blood pressure. 
Managemeryt Induce emesis if possible, then administer activated charcoal. In patients with 
severe hypotension, first place in the supine position with the legs raised. If necessary, further 
symptomatic treatment should be given, including intravenous fluid administration. 

PRESENTATION 
Yellow, oval, biconvex tablets, scored on both sides, engraved NID containing isosorbide 
mononitrate 60 mg, in blister packs of 30. 

STORAGE 
IMDUR DURULES have a shelf life of 3 years when stored below 300C. 

NAf'v'!E AND ADDRESS OF MANUFACTURER/DISTRIBUTOR 
Astra Phannaceuticals Ply Ltd A.C.N. 009 682 311. 

10-14 Khartoum Road, North Ryde NSW 2113. 
TM= Trademark of AB Astra. 
Astra Pharmaceuticals authorised user. 
IMD 29558 PDA 
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PRODUCT INFORMATION 

IMDUR~ DURULES~ 60mg PRODUCT INFORMATION 
(ososortlide mononitrate) 

DESCRIPTION 
IMDUR DURUL.ES contain isoso<bide mononitrate (AAN) in a sustained release fonnulation. 
The chemical name is 1.4:3,6-Dianhydro-O.glucitol 5-nitrate. Molecular fonnula C6H9N06; 
m.w. 191.14. lsosorbide mononitrate is a white to pale yellow crystalline powder and is freely 
soluble in water. 

IMDUR DURUL.ES contain the active drug embedded in a porous inert matrix consisting mainly 
of paraffin, aluminium smcate, magnesium stearate and hydroxypropylcellulose. 
PHARMACOLOGY 
isosqrt)ide mononitrate is an active metabolite of lsosorbide dinitrate and exerts qualitatively 
similar effects. lsosorbide mononitrate reduces the workload of the heart by producing venous 
and arterial dilatation. By reducing the end diastolic pressure and volume, isosorbide 
mononitrate lowers the intramural pressure. hence leading to an improvement in the 
subendocardial blood flow. The net effect when administering isosorbide mononitrate is 
therefore a reduced workload for the heart and an improvement in the oxygen supply/demand 

balance of the myocardium. · 
Nitrates are highly effective in the prophylaxis of· symptomatic and asymptomatic myocardial 
ischae!Tiia Nnrates dilate coronary arieries not only in pre- and post-stenotic vessels. but also 
in eccenbic lesions. The natural initiator of vascular relaXation is thought to be endothelium­
derived relaxing factor (EDRF), which has both the clinical and biological characteristics of nitric 
oxide (NO). Organic nitrates are metabolised to NO in the muscle cell via a sulfhydryl 
dependent mechanism. They are therefore thought to be the physiological substiMe for EDRF. 

PHARMACOKINETICS 
lsosorbide mononitrate has an elimination half-life of around five hours. IMDUR DURUL.ES 

provide a sustained-retease ,presentation ofisosorbide rnononitrate, with apP,.oximately 85% 
bioavailability. Administration of IMDUR DURUL.ES resuits in a gradual. non-pH dependent 
release of the active substlince, which is completed after approximately 10 hours. Compared 
to ordinary tablets the absorption phase is prolonged and the duration of effect is extended. 
Drug particles close to the tablet surface are released relatively rapidly but those incorporated 

more deeply are released more slowly. The absorption of IMDUR DURUL.ES has been shown 
not to be influenced by food intake. 
After repeated once daily administration of IMDUR DURUL.ES 60mg, the maximum plasma 
level (about 3000 nmoVl) of isosorbide mononitrate is achieved at about 4 hours. The plasma 

concentration remains above 1400-1500tnmoVL for approximately 10 hours, dropping to 
under 500 nmoVL by the end of the dosage interval (24 hours after dose). This nitrate low 
period minimises the possibility of nitrate tolerance developing during prolonged treatment with 
IMDUR DURUL.ES. 
lsosorbide mononitrate is less than 5% plasma protein bound. The distribution volume of 
isosorbide mononitrate is about 0.6 Llkg, indicating that it is mainly distributed into totai body 
water. Elimination takes place predominantly by denitrification and conjugation in the liver. The 

metabolites are excreted mainly via the kidneys. with only about 2% of the dose being excreted 
intact. 

In placebo-controlled studieS, IMDUR DURULES have been shown to significantly increase 
exercise capecity in patients with angina pectoris taking no other chronic treatment, as well as 
in patients taking concomitant beta-blocker therapy. 

It is known that the clinical effects may be attenuated during repeated administration with 
nitrates in high doses and/or during frequent administration. However, the pharmacokinetic 
characteristics of IMDUR DURUL.ES produce a n~rate low period following once daily dosage. 

No development of tolerance w~h respect to antianginal effect has been detected when IMDUR 
DURULES are given at a dose of one or two tablets (60 rng or 120tmg) once daily. The drug is 

not recommended for twice daily administration. 

INDICATIONS 
IMDUR DURULES are indicated for prophylactic treatment of angina pectoris. 
IMDUR DURULES are not recommended for the management of acute attacks of angina 
~tr:-ris {s:ee P8EC.AUT!ONS!. 

CONTRAINDICATIONS 
Known hypersensitivity to nitrates. 
PRECAUTIONS 
PLEASE NOTE: There is a risk of developing tolerance to haemodynamic and antianginal 

effects if higher doses (more than t20mg/day) and/or more frequent doseS (eg. twice daily) of 

IMDUR DURULES are administered. It is therefore important that IMDUR DURULES are 
administered once a day in order to ensure that intervals with low nitrate concentrations are 

achieved each day, reducing the risk of the development of tolerance. 
Severe renal impainnent. The elimination of isosorbide mononitrate following administration Of 
an immediate release (IR) tablet has been investigated in patients with severe renal impairment , 

but not using the sustained release DURULE. Renal impairment makes no therapeutically 
important difference to the pharmacokinetics of isosorbide mononitrate administered as an IR 

tablet, aHhough two single-dose studies did indicate a prolonged half-life in these patients w~h 
severe renal impairment. One of these studies also showed a higher plasma concentration. In 

view of the lack of data regarding the use of the DURULE presentation in patients with severe 
renal impairment, the possibility of accumulation should be borne in mind when administering 

IMDUR DURULES to such patients, in whom a reduced dosage may be appropriate. 
Hepatic impairment. lsosorbide mononitrate has been shown to cause a significant decrease 

in portal pressure in patients with cirrhosis and portal hypertension during IOriQ·term therapy 

(see INTERACTIONS, Propranolol). 

Caution should also be observed if IMDUR DURUL.ES are administered to patients with 
- severe cerebral arteriosclerosis 
- pronounced mitral stenosis 
- hypertrophic cardiomyopathy 

- hypotension 
- cardiogenic shock 
Acute angina. IMDUR DURUL.ES are not indicated for the relief of acute attacks of angina. 
Abrupt withdrawal. Although no clear-cut rebound phenomena were seen upon abrupt 

withdrawal of IMDUR DURULES, such withdrawal is not recommended because of the 
possibility of severe exacernation of anginal symptoms. 
USE IN PREGNANCY Category 82 
The safety of isosorbide mononitrate in pregnancy has not been established. In the absence 

of Segment I and Ill studies undertaken with isosorbide mononitrate, the drug should only be 
administered to pregnant women if, in the opinion of the physician, the clinical benefits 
outweigh the potential risks. 
USE DURING LACTATION 
At present, there is no documentation about the passage of isosorbide mononitrate into breast 
milk, therefore ~s use in women who are breast feeding is not recommended. 
USE IN CHILDREN 

Due to lack of data, the use of IMDUR DURUL.ES cannot be recommended in children. 
USE IN ELDERLY 
No dose reduction is necessary in the elderly unless they have severe renal impairment (see 
PRECAUTIONS). 
INlERACTIONS 
Sulfhydryl containing compounds. The metabolism of organic nitrates to nitric oxide is 
dependent on the presence of sulfhydryl groups in the muscle. The combination of oral N­
acetylcysteine and a single dose of sustained-release isosorbide mononitrate 60mg 

significantly prolonged the total exercise time in patients with angina pectoris and 
angiographicalfy proven siQnificant comcwy artAry di~a~. wMn r.-nr!lp;!red with !~~ 

mononitrate alone. Concomitant administration of other exogenous sources of sulfhydryl 
groups such as methionine and captopril may produce a similar interaction. 
Phenylalkylamine calcium antagonists. The addition of a calcium-channel blocker of the 
verapamil type, such as gallopamil 75rng, has been shown to further improve left ventricular 
functional parameters when given in combination with isosorbide mononitrate in a sustained 
release fonnulation. 
Propranolol. The. addition of isosorbide mononitrate to propranolol treatment in patients with 
cirrhosis and portai hyperiension caused a marl<ed fall in portal pressure, a reduction in hepatic 

blood flow, cardiac output and mean arterial blood pressure, but no additional change in 
azygos blood flow. The additional effect of isosorbide rnononitrate was especially evident in 
patients whose portal pressure was not reduced by propranolol. 
ADVERSE REACTIONS 

Adverse effects associated with the vascular activity of the drug are common and as expected 
with all nitrate preparations. They occur mainly in the eariy stages of treatment. Headache 
predominates (up to 30%), but the incidence reduces rapidly as treatment continues. OnlY 2-
3% of patients withdrew during clinical trials due to this adverse effect. 
Hypotension (4%) with symptoms such as dizziness and nausea have been reported. These 
symptoms generally disappear during long-term treatment. 

The following adverse reactions have been reported in studies with isosorbide mononitrate. 

Cardiovascular. hypotension (4-5%), tachycardia 

Central nervous system: headache, vertigo 

Gastrointestinal: poor appetite (2.5%), nausea (1 %), vom~ing, diarrhoea. heartburn 

Tiredness. sleep disturbances (6%), and gastro-intestinal disturbances (6%) have been 

reported during clinical trials with IMDUR DURULES but at a frequency no greater than for 
placebo. 
DOSAGE AND ADMINISTRATION 

One IMDUR DURUL.E once daily. The dose may be increased to two tablets daily, both tablets 
taken at the same time. 
IMDUR DURULES should not be administered twice daily. 

If headache occurs, the in~ial dose may be reduced to half a tablet daily until the headache 
disappears. Patients with severe renal impainnent may require dosage reduction to half a 
tablet given once daily. 

IMDUR DURULES should not be chewed or crushed, and should be swallowed whole with ha~ 
a glass uf f.uid. if care is tai<en to avoid cru::;hing or chewing ti1e ta.biet, haif taoiet doses may 
be administered w~hout affecting the sustained-release properties of IMDUR DURUL.ES. 

OVERDOSAGE 
Symptoms. The most common symptom of overdose is a pulsing headache. More serious 
symptoms are excitation. flushing, cold sweats, nausea, vomiting. vertigo, syncope. 
tachycardia and a fall in blood pressure. 
Management Induce emesis if possible. then administer activated charcoal. In patients with 

severe hypotension, first place in the supine position with the legs raised. If necessary, further 
symptomatic treatment should be given, including intravenous fluid administration. 
PRESENTATION 
Yellow, oval, biconvex tablets. scored on both sides, engraved A/10 containing isosorbide 
mononitrate 60 mg. in blister packs of 30. 
STORAGE 
IMDUR DURULES have a shelf life of 3 years when stored below 300C. 

NAME AND ADDRESS OF MANUFACTURER/DISTRIBUTOR 

Astra Pharmaceuticals Pty ltd A.C.N. 009 682 311. 
10-14 Kharioum Road. North Ryde NSW 2113. 

TM= Trademarl< of AB Astra. 
Astra Pharmaceuticals authorised user. 
IMD 2955B PDA 
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