
CHAPTER-S 



DRUG PROFILE 

3.1 Introduction: 

Hyper tension is a disorder in which the patient's blood pressure is elevated above 

normal values for his age. Hypertension results from increased peripheral vascular smooth 

muscle tone, which leads to increased arteriolar resistance and reduced capacitance of the 

venous system. The incidence of morbidity and mortality significantly decreases when 

hypertension is diagnosed early and is treated properly 1
• 

In recognitions of the progressive nature of hypertension the seventh report of the 

Joint National Committee classifies hypertension in to four categories for the purpose of 

treatment management. 

These categories are: -

Normal (SBP/DBP, < 120/< 80), 

Prehyper tension (SBP/DBP, 120-139, 80-89), 

Stage 1 hypertension (SBP/DBP, 140-159/90-99), 

Stage 2 hypertension (SBP/DBP~l60/~100) 2 • 

Hypertension is a condition of an elevated blood pressure relative to a perceived 

normal level. Hypertension is defined arbitrarily as sustained increase in systemic blood 

pressure (SBP/DBP) greater than 140/90 mmHg respectively. Isolated systolic 

hypertension refers to an elevated systolic blood pressure (typically greater than 140-160 

mmHg) in the absence of an increase in diastolic pressure. The components of the normal 

blood pressure control system can be manipulated by drug to treat hypertension. Blood 

pressure is controlled by an integrated neuronal and hormonal control system. This 

regulates blood pressure via alteration in 

blood volume 

cardiac out put 

peripheral vascular resistence. 

Hypertension is commonly diagnosed when the diastolic pressure is consistently 

found to be higher than 90 mmHg. Blood pressure can be raised by increased cardiac out 

put, increased peripheral resistance or increased blood volume. Primary hypertension has 
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no apparent cause. Secondary hypertension results from another disease such as 

pheochromocytoma. 

Table 3.1: Classification of blood pressure based on the report of the 1993 Joint 

National Committee 3'
4

• 

Category Systolic ( mmHg) Diastolic (mmHg) 

Normal < 130 < 85 

High normal 130-139 85-89 

Stage 1 (mild) 140-159 90-99 

Stage 2 (moderate) 160-179 100-109 
-

110-1 i9 ___ l 5 Stage 3 (severe) 180-209 

I 
age 4 (very severe) ;?: 210 2120 

----------' 

*Optional blood pressure with respect to cardiovascular risk is less than 120 mmHg 

systolic and less than 80 mmHg diastolic. 

Thiazides are the most commonly used anti hypertensive diuretics. Risk factors for 

hypertension include increasing age, black race, male sex, family history of hypertension, 

obesity, diabetes mellitus, hypercholesterolemia, smoking and previous history of vascular 

disease. 

Treatment for hypertension: 

The major treatment recommendations are 

• Exercise. 

• Reduce body weight if over weight. 

• Restrict dietary salt (in some cases). 

• Treat lipoprotein disorder carefully. 
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3.2 13 -blockers: 

13-blockers are classed into two groups: 

( 1) Selective 13-antagonist 

(2) Non selective 13-antagonist 

The non-selective agents block both 131 and 132 sites. The selective 131 blocking 

agents stop the action of the 131 receptor of the heart, but have less influence on the 132 

receptor of the bronchi in the lung. There are no selective J32 inhibitors. 

Non-selective 13-blockers reduce the heart rate and the force of the contraction, 

prevents rennin release and slows the outflow of sympathetic nervous system messages 

from the brain stem to the vasomotor center telling the body to narrow the blood vessels 

and increase the heart rate. Because these drugs block both 131 and 132 impulse, they have a 

wide range of side effects. J3-blockers are currently recommended as first line drug therapy 

for hypertension when indicated. 
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Figure 3.1: Effect of ~-blockers on rennin-angiotensin pathway in controlling the 

blood pressure: 
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3.2.1 Propranolol Hydrochloride: 

Description 5
: 

Propranolol hydrochloride is a synthetic J3-adrenergic receptor blocking agent 

chemically described as 2- propanol 1-[(1- nethylethyl) amino] 3-(1 - napthalenyloxy)

hydrochloride. 

Propranolol hydrochloride is a stable, white, crystalline solid, which is readily soluble in 

water and in ethanoL Its molecular weight is 295.80. 

Factors that may be involved in contributing to the antihypertensive actions are-

• Decreased cardiac out put. 

• Inhibition of rennin release by the kidneys. 

• Reduction of tonic sympathetic nerve outflow vasomotor centers in the brain. 

In angina pectoris propranolol generally reduce the oxygen requirement of the 

heart at any given level of effort by blocking the catecholamine - induced increases in the 

heart rate, systolic blood pressure, and the velocity and extent of myocardial contraction. 

Drug interaction: 

Patients receiving catcholamine- depleting drugs such as reserpme should be 

closely observed if propranolol is administered. The added catecholamine blocking action 

may produce an excessive reduction of resting sympathetic nervous activity, which may 

result in hypotension, marked bradycardia, vertigo, syncopal attack or orthostatic 

hypotension. 

Adverse reactions: 

Most adverse effects have been mild and transient and have really required the 

withdrawal of therapy. 

Cardiovascular: 

Bradycardia, conjestive heart failure, hypotension. 

CNS: 

Light-headaches, lassitude, weakness, fatigue. 

Gastrointestinal: 

Nausea, vomiting, diarrhoea, constipation, ischemic colitis. 
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Respiratory: 

Bronchospasm. 

Autoimmune: 

Systemic lupus erythematosus has been reported. 

Miscellaneous: 

Alopecia, dry eyes, male impotence. 

Skin: 

Stevens- Johnson syndrome, exfoliative dermatitis, urticaria. 

Chemical structure and formula 6•
7

: 

Synonym: Propranoli Hydrochloridum 

I 
\ (.~ 

1-[(1-Methyl ethyl) amino]-3-(1-napthalenyloxy)-2propanol 

Definition: 

Propranolol hydrochloride contains not less than 99.0 percent and not more than 

the equivalent of 101.0 percent of (2RS)-1-[(1-methylethyl) amino]-3-(naphthalen-1-

yloxy) propan-2-ol hydrochloride, calculated with reference to the dried substance. 

Physical property: 

A white to off-white odorless crystalline powder soluble in water and in alcohol, 

slightly soluble in chloroform; practically insoluble in ether. 
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Stability: 

In aqueous solutions propranolol with oxidation of the isopropyl amine side chain 

decomposed by a reduction in pH and discolorations of the solution. Solutions are most 

stable at pH 3 and decompose rapidly when alkaline. Storage temperature is 25°C. 

Identification: 

First identification B, D. 

Second identification A, C, D. 

A. Melting point: 163°C to 164°C (crystals from n-propanol). 

B. Examine by infrared absorption spectrophotometry, comparmg with the spectrum 

obtained with propranolol hydrochloride CRS. 

C. Examine by thin-layer chromatography, using silica gel GRas the coating substance. 

D. It gives reaction of chlorides. 

Loss on drying: 

Not more than 0.5 percent, determined on 1.000 gm by drying in an oven at 100°C 

to 105°C. 

Sulphated ash: 

Not more than 0.1 per cent, determined on 1.0 gm. 

Assay: 

Dissolve 0.250 gm in 25 ml of alcohol R. Titrate with 0.1 M sodium hydroxide, 

determining the end-point potentiometrically. 

1 ml ofO.lM sodium hydroxide is equivalent to 29.58 mg ofC16H22ClN02. 
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Impurities: 

H OH 

G ' 

A. 3-( naphthalen-1-ylo xy )propane-! ,2-dio 1 ( dio 1 derivative), 

OH OH 

X I 0 

B. X= N-CH(CH3)2: 1,1 ¢-[(1-methylethyl)imino ]bis[3-(naphthalen-1-yloxy)propan-2-ol] 

(tertiary amine derivative), 

C. X= 0: 1,1¢-oxybis[3-(naphthalen-1-yloxy)propan-2-ol] (his-ether derivative). 

Toxic effect: 

Toxic effects have been associated with plasma concentration greater than 2 mg/L 

and fatalities with concentrations greater than 4 rng/L. 
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Clwpler 3: 

Dose: 

Orally, 20 mg to 2 gm daily, in divided doses; the initial dose should not exceed 40 

mg; by slow intravenous injection, 3 to 10 mg. 

Bioavailability: 

10 to 50 % (mean 30) 

Half life: 

Plasma half life, 3 to 6 hours (dose dependent elimination has been reported). 

Protein binding: 

In plasma, about 90 % 

Distribution in blood/plasma: 

whole blood ratio, about 1.3. 

Volume of distribution: 

About 4L/kg. 

A. max: 

Aqueous acid 288 

Methanol 290 

Adverse effect: 

Bradicardia, congestive heart failure, hypotension, arterial insufficiency, 

paresthesia of hands, lassitude, mental depression manifested by insomnia, weakness, 

epigastric distress, constipation, mesenteric arterial thrombosis, and ischemic colitis. 

3.2.2 Rationale of selecting propranolol hydrochloride as the drug of choice: 

Rationale of choosing propranolol hydrochloride as the drug of choice lies on it's 

low plasma half life (3-6 hours) and poor oral bioavailability (10% - 50%) 6• Extensive 

literature survey dictates a common suggestion on the characteristics of the drug molecule 

that has low dose to reach peak plasma concentration is the suitable one for incorporation 

into a transdermal device. Further the drug that has both lipid and water solubility is 

preferable for transdermal delivery, than that of either lipid or water solubility 8
•
9

•
10

• 

Another foremost criterion of selecting a drug is the indications for which it is used. The 

drug that is demanded to control over the ailment through out the day or even more than a 

day is the right candidate to be administered transdermally for prolong duration. Most 

importantly, drugs for longer therapy must be administered through any novel drug 

delivery system wherein the rate of drug release from the system is controlled and 

prolonged. Here, transdermal patches can suitably play the role of novel drug delivery 
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system in terms of prolonging drug release, easy application and withdrawal, avoiding 

frequent oral doses. Propranolol hydrochloride is used as antihypertensive and the elderly 

and obese patients often need a regular, longer therapy of the drug. Propranolol 

hydrochloride poses all the above mentioned properties for which it can be selected as the 

drug of choice for incorporation into transdermal patches. 
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