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Galantamine hydrobromide, a reversible cholinesterase inhibitor, is widely used for 

treating Alzheimer's disease. However, its therapeutic usefulness is limited by its poor 

absorption and solubility.This study aimed to develop and optimize a galantamine 

hydrobromide preparation to enhance its bioavailability.A ionotropic gelation  method 

was employed to prepare galantamine hydrobromide hydrogels(microspheres),which 

involves polyelctrolytes and oppositely charged ion solution. Hydroxypropyl 

methylcellulose (HPMC) is used as an additional component which improves gel 

strength and stability . The effects of formulation variables, including drug-to-carrier 

ratio, solvent composition, and evaporation temperature, on the preparation's 

physicochemical properties ,swelling studies and in vitro dissolution were studied. The 

optimized preparation exhibited a significant increase in galantamine hydrobromide's 

solubility and dissolution rate, resulting in enhanced bioavailability 
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INTRODUCTION 

One medication for AD that has been approved by 

the Food and Drug Administration (FDA) is 

galantamine hydrobromide (GH).It is a 

neuroactive medication that can slow down the 

effects of AD and cross the blood-brain barrier. 

GH is classified as an acetylcholinesterase 

inhibitor (AChEI). Acetylcholinesterase (AChE) 

is a degradative enzyme found in the brain that is 

blocked by the drug. Because it is not degraded 

into inactive molecules, the neurotransmitter 

acetylcholine (ACh) performs its cognitive tasks in 

the brain. A tertiary alkaloid called galantamine 

hydrobromide has been identified from a variety of 

plant species, including Lycoris and Narcissus. By 

preventing the acetylcholinesterase enzyme from 

doing its job, it helps treat Alzheimer's disease. 

This prevents the breakdown of the 

neurotransmitter acetylcholine. Acetylcholine can 

therefore continue to exist and perform its role as 

https://www.ijpsjournal.com/
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a neurotransmitter that crosses synapses to convey 

messages. Benefits of galantamine hydrobromide 

include reduced muscarinic side effects, 

accelerated recovery from respiratory depression, 

blood-brain barrier penetration, nicotinic 

acetylcholine receptor binding, and improved 

microglial amyloid-beta peptide phagocytosis.A 

synthetic, highly cross-linked, hydrophilic 

polymer is called Carbopol[1].When its 

concentration is greater than 0.50%, a translucent 

and smooth gel is produced[2]. The acidic carbopol 

can be neutralized by adding triethanolamine to 

the polymer solution[3]. In addition to serving as 

plasticizers in formulations to encourage drug 

mobility over the skin, penetration enhancers are 

utilized to increase and improve the medication's 

permeability across the skin barrier. The primary 

goal of this study is to create an appropriate gel-

type drug reservoir for a transdermal patch 

administration method. Physiochemical testing 

and in vitro drug release investigations were used 

to  assess the gel.  6H-Benzofuro with 

Galantamine Hydrobromide (GH) [3a,3,2-ef][2]. 

The tertiary   alkaloid benzazepin-6-

ol,4a,5,9,10,11,12-hexahydro-3methoxy-11-

methyl-hydrobromide is a reversible,  competitive 

acetylcholinesterase inhibitor that is prescribed to 

treat the symptoms of Alzheimer's disease and 

other types of dementia by enhancing patients' 

cognition, function, and day-to-day 

activities[4,5,6,7].One of the fundamental effects of 

the medication in these conditions is the reduction 

of acetylcholine deficiency in the patient’s brains. 

 
Structure of Galantamine Hydrobromide 

MECHANISM OF ACTION: 

Acetylcholinesterase inhibition that is reversible 

and allosteric modulation of the nicotinic receptor 

were the two mechanisms of action that 

galantamine exhibited in both in vitro and animal 

experiments. Since it has been shown that positive 

activation of the nicotinic receptor enhances 

cognitive performance, galantamine's dual mode 

of action may provide an extra advantage over 

medications that only work on 

acetylcholinesterase. In addition, galantamine 

regulates the release of other neurotransmitters 

such as glutamate, γ-aminobutyric acid, and 

serotonin; consequently, it may reduce the 

behavioral symptoms of dementia by modifying 

other neurotransmitter systems. Galantamine has 

been shown to lessen drug-induced (i.e., 

scopolamine) cognitive loss in animal learning and 

memory models[4,8,9]. 

Microspheres: 

Solid, nearly spherical particles with a diameter of 

1–1000 μm are known as microspheres, and may 

include dispersed drugs in particular solutions or 

microcrystalline forms. Often, the terms 

microsphere and microcapsule are used 

interchangeably[10] .Since they are not 

microcarriers, they have the advantage of being 

local, while nanoparticles travel throughout the 

100 nm range that the lymph conveys into the 

interstitium. 

 
Fig:Microsphere 
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Benefits of Microspheres: 

1.Decrease in size can boost the efficacy of the 

poorly soluble substance by increasing its surface 

area 

2.Maintaining a consistent level of drugs in the 

body that can enhance adherence to patients 

3.Lowering dosage and danger 

4. Polymers used in drug packaging shield the 

medication from enzymatic cleavage and make it 

appropriate for drug delivery system 

5. Higher patient compliance is a result of shorter 

dosage times. 

Types Of Microspheres:- 

1. Microspheres with bioadhesion   

2. Microspheres that are magnetic   

3. Microspheres that float   

4. Microspheres that are radioactive   

5. Microspheres made of polymers[11,12] 

METHOD OF PREPARATION: 

Materials Required 

We bought galantamine hydrobromide from Xi’an 

Yiyang Bio-Tech, located in Xi’an City, China. In 

Waltham, Massachusetts, USA, Fisher Scientific 

sold Carbopol 940. We purchased sodium 

hydroxide, monopotassium phosphate, disodium 

monohydrogen phosphate, potassium chloride, 

sodium chloride, propylene glycol, and 

triethanolamine from Merck (Darmstadt, 

Germany).We purchased acetonitrile and 

trifluoroacetic acid from Avantor Performance 

Materials in Center Valley, Pennsylvania, USA. 

All of the compounds employed were analytical or 

reagent grade, and no additional purification was 

necessary[13]. 

Polymers Required 

1.HPMC(Hydroxy Propyl Methyl Cellulose) 

The empirical formula for hydroxypropyl 

methylcellulose is C8H15O8-(C10H18O6)n-

C8H15O8, and its molecular weight is around 

86000. Methyl cellulose and hydroxypropyl ether 

are semisynthetic components of the product's 

composition. HPMC is a white or creamy-white, 

granular, fibrous powder that has no flavor or odor. 

In water, it can dissolve. Methocel is a range of 

hydroxypropyl methyl cellulose goods. It comes in 

three series: E, F, and K. Each series offers a range 

of product models. K series for release resistance 

and hydrophilic gel matrix of sustained-controlled 

preparation; E and F series for adhesion promoter 

and release resistance of eye ophthalmic 

preparation, suspending agent and thickener of 

liquid preparation, and adhesive of tablet and 

granule; E series for thin film coatings, coating for 

tablets, and closed core[14,15]. 

2.Carbopol 

The synthetic polymer carbopol is generally 

regarded as innocuous and does not significantly 

interact chemically with the components of a gel 

formulation. Because of its superior muco-

adhesion activity, it is mainly utilized as a gelling 

agent. The PH of 7.4, which is the physiological 

PH of saliva, allows it to retain its characteristics 

while reducing irritation to the oral mucosa[16]. 

3.Ethyl Cellulose 

Pharmaceuticals have made extensive use of the 

class of organo-soluble thermoplastics known as 

ethyl cellulose. Only a very tiny percentage of 

water-insoluble excipient polymers are authorized 

and recognized worldwide for use in 

pharmaceutical applications, including ethyl 

cellulose compounds. Depending on the amount of 

ethoxyl present, ethyl cellulose is soluble in 

different amounts in specific organic solvents but 

nearly insoluble in glycerin, propylene glycol, and 

water[17]. 

PROCEDURE 

Mucoadhesive microspheres of Galantamine were 

prepared using ionotrophic gelation method at 1:1, 

1:0.9:0.1, of Drug: Sodium alginate: polymer. The 

cross linking polymer sodium alginate and 

sustained release polymer (Carbopol, HPMC K 

100 M, and Ethyl Cellulose ) were soaked in the 

water for 12 hours. The pure drug such as 

Galantamine was dissolved in 15 ml of water and 
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mixed with the above polymer mixture solution. 

The above solution was added drop wise using 22 

gauge syringe to the 15 % CaCl2. The formed 

microspheres were allowed for 30 minutes in the 

above solution under stirring condition for the 

completion of reaction and for the formation of 

spherical microspheres. The prepared 

microspheres were filtered, washed with distilled 

water and finally dried at 40OC. The dried 

microspheres were stored in air tight glass vials. 

The prepared microspheres were evaluated for 

various physico chemical properties such as drug 

content, entrapment efficiency, particle size, in 

vitro dissolution, release kinetics study, 

microscopic study and FTIR study[18] . 

Preparation Of Galantamine Microspheres: 

Mucoadhesive microspheres of Galantamine were 

prepared using ionotrophic gelation method at 1:1, 

1:0.9:0.1, of Drug: Sodium alginate: polymer. The 

cross linking polymer sodium alginate and 

sustained release polymer (Carbopol, HPMC K 

100 M, and Ethyl Cellulose ). (F-1 to F-4). The 

microspheres were prepared by keeping the 

sodium alginate concentration constant. 250 mg of 

the drug was used in each formulation. The sodium 

alginate was used as cross-linking agent and 250 

mg was used. The sustained release polymer was 

changed as per the formulation as mentioned 

above[19].The prepared microspheres were 

evaluated for entrapment efficiency and % yield. 

The formulations of the prepared microspheres 

were summarized in the table below. 

Formulation And Physico Chemical Properties 

Of The Prepared Galantamine Microspheres: 

S.NO INGREDIENTS F-1 F-2 F-3 F-4 

1. Galantamine 250 250 250 250 

2. Na alginate 250 225 225 225 

3. HPMC K 1OO C - 25 - - 

4. Ethyl Cellulose - - 25 - 

5. Carbopol - - - 25 

6. % Yield 67 71 70 69 

7. Average Particle size µm 670 720 720 720 

8. Drug content (Theoretical )_% 16 16 16 16 

9. Drug content ( Practical )% 11.60 11.18 10.88 9.60 

10. % Entrapment efficiency 72.5 69.9 68 60 

11. Theoretical amount to be taken for 16 

mg of Galantamine 

32 32 32 32 

12. Actual amount of microspheres to be 

taken for 1 Dose of Galantamine 

44 45 47 64 

 

Drug loaded micro capsules (100 mg) were 

powdered and suspended in Water. Then the 

contents suspended in the water were kept for 

sonication (Power sonic 505, HWASHIN 

technology co) for about 20 minutes and shaking 

using mechanical shaker (ORBITEX, Scigenics 

biotech) for about 20 minutes for the complete 

extraction of drug from the microcapsules. The 

resultant solution was filtered through 0.45 µm 

membrane filter (MILLIPORE). Drug content was 

determined by UV- visible spectrophotometer 

(Labindia,) at 280 nm. The theoretical drug 

content of the prepared microspheres was found 

between 16 mg depends up on the polymer 

proportion. The actual drug content was found 

between 11.6 to 9.6 %. The highest drug content 

was observed for the formulations prepared with 

HPMC K 100 M. The entrapment efficiency of the 

prepared Galantamine microspheres was found 

between 60 to 72.5 %[20] .The average particle size 

was observed 650 µm and the particle size was 

increased with increase in the polymer proportion 
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and was found 800 µm. The particle size 

distribution and the entrapment efficiency was 

summarized in the FIG-1&2. 

FIG-1: Particle size of the Galantamine microspheres 

FIG-2: Entrapment efficiency of the Galantamine microspheres 

Physicochemical Properties: 

Dose size: 

An oral product with a dose size larger than 0.5 

grams is not a good fit for a sustained release 

system since adding a sustaining dose and perhaps 

a sustaining mechanism would typically result in 

an excessively high volume product. 

Ionization, Pka and Aqueous Solubility: 

For conventional dosage forms, the drug can 

typically dissolve completely in the stomach and 

then be absorbed in the alkaline pH of the intestine; 

for sustained release formulations, a large portion 

of the drug will arrive in the small intestine in solid 

form; therefore, the solubility of the drug is likely 

to change several orders of magnitude during its 

release. The pH Partition hypothesis merely states 

that the unchanged form of a drug species will be 

preferentially absorbed through many body 

tissues. It is crucial to pay attention to the 

relationship between the compound's PKa and its 

absorptive environment. Since the drug's 

dissolution will limit the release of these 

compounds over the period of a dose form in the 

GIT, they are inherently regulated. According to 

reports, 0.1 mg/ml is the minimum solubility 

requirement for a medicine to be manufactured in 

a sustained release system (Fincher et al., 1968). 

Diffusion systems will therefore be a bad option 
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for medications that are only weakly soluble since 

the concentration in solution will below. 

Partition coefficient: 

Compounds having a comparatively high partition 

coefficient are mostly fat soluble and readily pass 

through membranes, leading to high 

bioavailability. Poor bioavailability will come 

from compounds with a very low partition 

coefficient having trouble passing through 

membranes. Additionally, diffusion across 

polymer membranes is equal to partitioning 

effects. 

ANALYTICAL METHODS: 

Methods for quantification of Galantamine 

hydrobromide substance 

According to the USP, galantamine hydrobromide 

is analyzed by HPLC using the external standard 

method and the chromatographic system for 

permissible content of related substances. The 

European Pharmacopoeia states that the substance 

is determined by acid-base neutralization 

potentiometric titration with 0.1 M sodium 

hydroxide solution [21,22]. We have developed 

HPLC techniques using UV  and mass-detection  

for the measurement of galantamine hydrobromide 

material. Regarding HPLC techniques that use UV 

detection at λ = 225 nm[23] , λ = 232 nm, and λ = 

289 nm[24]  . 

Methods for analysis of Galantamine 

hydrobromide in medicinal products 

According to USP, HPLC and a UV test at λ = 289 

nm are used to identify galantamine hydrobromide 

in tablets, and a gradient HPLC method is used to 

ascertain the allowable content of related 

substances [25,26] . 

Methods for analysis of Galantamine 

hydrobromide in biological fluids 

The following techniques have been developed for 

the detection of galantamine hydrobromide in 

biological fluids: 

1) HPLC techniques using UV [27], fluorescence 
[28], and mass detection [29] 

2) capillary zone electrophoresis (serum, urine) [30] 

3) micellar electrokinetic chromatography [31] 

4) fluorimetry [32] 

CONCLUSION: 

The preparation of microspheres using Ionotropic 

gelation method  comes under targeted drug 

delivery which is having many benefits as  it 

improves bio availability by enhancing solubility 

and provides sustain release of galantamine 

hydrobromide and when this drug is formulated as 

microsoheres it improves  the efficacy of drug and 

minimizes side effects. Formulating the drug as 

microspheres increases patient compliance and 

reduces the dosing frequency.Carbopol shows 

more efficiency when compared to other polymers 

used in this formulation. Formulations containing 

Hpmc had found to have more drug content.The 

ability to encapsulate both hydrophilic and 

hydrophobic drugs within microspheres makes 

this method particularly versatile. The use of 

microspheres in combination with other drug 

delivery systems, such as nanoparticles and 

liposomes, may also be explored. While the 

ionotropic gelation method offers several 

advantages, there are also challenges and 

limitations associated with its use. 
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