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ABSTRACT 

The review based upon characteristics of Metoprolol Succinate and its implementation in treatment 

of hypertension in pregnancy as a form of Bilayer floating tablet. This review is prepared by 

focusing on hypertension during pregnancy, characteristics study of Metoprolol succinate and 

fulfilment of   acceptance criterias  of Bilayered floating tablet. Antihypertensive Metoprolol 

succinate is the β1 receptor blocker .It can be implemented in case of pregnancy and lactation as a 

combined form with other drugs in empty stomach .As  bi layered floating tablet Metoprolol 

Succinate can act as sustained release layer and improve the controlled delivery of drug for 

prolonged period of time at stomach region by maintaining proper floating lag time and total 

floating time as bouncy study  and improve the bioavailability and maintains consistency at entire 

sustained period. 
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INTRODUCTION  

High blood pressure during pregnancy remains, by its complications, the leading cause of maternal 

morbidity and mortality. According to the National High Blood Pressure Education Program 

(NHBPEP) Working Group Report on High Blood Pressure (BP) in Pregnancy, hypertension occurs 

in 6–8% of pregnancies in the United States.[1]Hypertensive pregnancy disorders represent the most 

significant complications of pregnancy and contribute significantly to maternal and perinatal 

morbidity and mortality. .[2]The overall strategy in the treatment of hypertension in pregnancy is to 

prevent mater nal cerebro vascular and cardiac complications, while preserving the uteroplacental 

and fetal circulation and limiting medication toxicity to the foetus. Metoprolol Succinate can be 

used in treatment of myocardial infarction, supra-ventricular tachycardia, ventricular tachycardia, 

congestive heart failure and prevention of migraine headaches [3].Metoprolol is a selective β1 

receptor blocker used in treatment of several diseases of the cardiovascular system, especially 

hypertension.  
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Bilayer floating drug delivery system is combined principle of Bi –Layered Tablet as well as 

floating mechanism. .[4]Drug absorption from G.I.T depends upon contact time with intestinal 

mucosa. .[6]The drug release slowly at desired rate and increase GRT and better control of 

fluctuations in plasma drug concentration.[6]So Metoprolol  Succinate form is an extended- release 

formulation, 

 

HYPERTENSION DURING PREGNANCY 
 

Defination 

High blood pressure, or hypertension, is defined as blood pressure greater than or equal to 130/80 

mm Hg. The condition is a serious concern for some pregnant women. 

 

 Causes high blood pressure during pregnancy .[7] 

 Being overweight or obese 

 Not getting enough physical activity 

 Smoking 

 Drinking alcohol 

 First-time pregnancy 

 A family history of pregnancy-related hypertension 

 Carrying more than one child 

 Age (over 35) 

 Assistive reproductive technology (such as in vitro fertilization, or ( IVF) 

 Having diabetes or certain autoimmune diseases 

 

ANTIHYPERTENSIVE DRUG ALLOWED IN PREGNAN CY.[9] 

                                                                Table 1 

                     DRUGS                 EXAMPLES OF DRUGS 

First line drug 

 

Hydralazine, Methyldopa, Dihydropyridine 

Cardioselective β blockers and those 

with ISA(Intrinsic Sympathomimetic 

activity), 

 

Atenolol, Metoprolol, Pindolol, Acebutolol 

 

Life saving drugs in Hypertension 

Prazosin and clonidine 

 

 

 

 

 

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

VOLUME VI, ISSUE IX, September/2019

ISSN NO: 2394-8442

PAGE NO:148



 

 

ANTIHYPERTENSIVE DRUG AVOIDED IN PREGNAN CY 

                                                                  Table 2 

          TYPES EXAMPLES OF 

DRUGS 

            CAUSES 

ACE inhibitors Captopril, Enalpril, 

Lisinopril 

Risk of foetal damage, growth retardation. 

 

Diuretics Hydrochlorothizide, 

Chlorothalidone 

Tend to reduce blood volume— accentuate uteroplacental 

 perfusion deficit (of toxaemia)—increase risk of foetal 

 wastage, placental infarcts, miscarriage, stillbirth. 

Non selective β 

blockers 

Propranolol Propranolol has been implicated to cause low birth weight,  

decreased placental size, neonatal bradycardia and 

 hypoglycaemia. 

 

 

CHARECTERSTICS OF METOPROLOL SUCCINATES 

                                                                                                             Table-3 

 

Sl 

No 
    PARAMETERS                         CHARECTERSTICS Ref No 

 

1.      Description It is a white crystalline powder.  

[10] 

 

a.       Structure 

 
 

 

[11] 

2.  Chemical name 1-(isopropylamino)-3-[p-(2-methoxyethyl)  

phenoxy]-2-propanol succinate (2: 1) (salt).  

 

 

 

[12] 

3.  Molecular formula C19H30NO7 [12] 

 

4.  Molecular weight 652.8/mol [12] 

 

5.  Solubility Higher soluble and higher permiable  

 

 

[12] 

6.   

Pharmacopeial status 

United State pharmacopoeia (USP) and Indian  

Pharmacopoeia (IP) 

 

[12] 

7.  FDA approval Company: Sun Pharmaceutical Industries  
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 LimitedApplicationNumber:210428 

Approval Date: 01/26/2018 

[13] 

8.  NDA Approval 

  

19-962/S-032 [13] 

 

9.  Patents  

Europian patenrt-: 06252598.5 , 

In US patent 4,927,640, US patent 4,957,745, Both  

US patent 4,927,640 and US patent 4,957,745,  

US patent 5,246,714, 

[14] 

10.  Mechanism of action Metoprolol Succinate is a β-1 blockers which lower the 

 force of contraction of heartand decrease cardiac out put 

 and blood pressure. 

 

 

[15] 

11.  Pharmacokinetic  

action  

Absorb at stomach, bound with serum protein, undergoes first pass 

metabolism in liverand excreted in urine.  

 

 

[16] 

[17] 

12.  Pharmacodynamic  

action  

 Reduce hypertension in a constant manner by producing  

constant therapeutic action. 

 

[16] 

[17] 

[18] 

a.  

       

14 

Half Life 3-7 hrs  

[16] 

15 Routs and  

time of  of administration 

Oral  route with or without food.  

[19] 

b.  

       

16 

Site of action Gastro Intestinal Tract  

[20] 

17 Dose Extended-release metoprolol succinate tablets: Manufacturer states usual 

initial dosage is 25–100 mg once daily. Some experts state usual dosage 

range is 50–200 mg once daily.  

 

[21] 

18 Adverse drug reaction Dizziness, tiredness, insomnia, gastric upset.  [22] 

 

19 Uses Decreases resting heart rate, reflex orthostatic 

tachycardia, myocardial contractility, and cardiac output  

at rest and during exercise (without increasing  

peripheral resistance); inhibits exercise-induced increases  

in heart rate; increases systolic ejection time and cardiac 

 volume, without changing stroke volume; decreases  

conduction velocity through the SA and AV nodes; and  

decreases myocardial automaticity.  

 

[16] 

[17] 

20 Storage condition Tight, light-resistant containers at 15–30°C.  [17] 

21 Drug compatibility Alteplase, ,Amiodarone HCl, Argatroban,,Diltiazem  

HCl  , Furosemide ,  Sodium nitroprusside, Sucralfate 

[18] 

22 Overdose  

Occours fatigue, dizziness, Headache, Muscle cramp,  

Confusion, Shotness of breath, Dry mouth 

[19] 
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23 Drug interaction Calcium-channel blocking agents, nondihydropyridine  

produce negative effects onSA or AV nodal conduction. 

Diuretics- Increased hypotensive effect.  

Anesthetics, general (myocardialdepressant agents  

[e.g., diethyl ether])- Increased risk of hypotension and heart failure. 

[20] 

     24 Toxicity Produce toxicity with Amphotericin B cholesteryl sulfate  

complex, Lidocaine HCl , Nitroglycerin 

 

[21] 

     25 Action in pregnancy and 

lactation 

Because of the low levels of metoprolol in breastmilk, 

 amounts ingested by the infant are small and would 

 not be expected to cause any adverse effects in  

breastfed infants. It have low risk of adverse effect  

on uterus. 

[21] 

 

COMPARATIVE STUDY OF  METOPROLOL SUCCINATE ACCORDING TO ACCEPTANCE 

CRITERIAS OF BILAYERED FLOATING TABLET .[22] 

                                                                                               Table-4 

SL NO               PARAMETERS METOPROLOL 

SUCCINATE 

REMARK 

1 Drug should have less half-life (2-6 hrs). 

 

3-7 hrs Compatible 

2 Drug has less bioavailability in gastric region. 

 

yes Compatible 

3 Unstable at intestinal pH 

 

yes Compatible 

4 Long term treatment disease and drugs  

 

Hypertension Compatible 

5 Less dose of drug  

 

50-200 mg once a 

day 

Compatible 

6 Less gastric retention time. 

 

7 hrs maximum Compatible 

7 Narrow absorption window in GI tract  

 

yes Compatible 

8 Basically absorbed from stomach and upper part of 

GIT.  

 

yes Compatible 

9 Drugs that disturb normal colonic bacteria.  

yes 

Compatible 

10 Locally active in stomach yes Compatible 

11 Drugs that degrade in the colon  yes Compatible 
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DISCUSSION 

Metoprolol Succinate is a NDA, USFDA approved drug  .[13] from  the group of selective  β-1 

blockers .[15].It is the first choice drug in the treatment of mild to moderate Hypertension and 

Angina pectoris.[16,17] It decrease the oxygen demands of the myocardium by lowering both the rate 

and the force of contraction of the heart. It suppress the activation of the heart by blocking β-1 

receptors and it reduce the work of the heart by decreasing cardiac output and blood pressure.[15] 

Having half life 3-7 hrs.[16] .Its usual initial dosage is 25–100 mg once daily..[21]It can be 

administrated in pregnancy and lactate mother.[22]  Both the drugs are administrated in empty 

stomach in presence of acid medium .[19]They act at stomach as well as at upper part of  small 

intestine and    produce .[20] better bioavailability.  

It also full fill all the criteria to remain as sustained layer of Bilayer floating tablet.[22]; less half life 

of 3-7 hrs, instability at intestinal Ph, use for long term disease as hypertension, less dose 

administration, less retention time, narrow absorption window in GIT and absorbability at stomach 

CONCLUSION: 

The above study conclude that the antihypertensive Metoprolol succinate the β1 receptor blocker  

fulfilling all the criteria of Bilayer floating tablet .They can be implemented in case of pregnancy 

and lactation as a combined form in empty stomach  .Metoprolol Succinate can act as sustained 

release layer and improve the controlled delivery of drug for prolonged period of time at desired 

rate and improve the bioavailability and which ideal doses form attains the desired therapeutic 

concentration of drug in plasma and maintains constant frequency for entire duration of treatment. It 

can be implemented as a better formulation of GRDDS as future prospects. 
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