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Abstract: The fundamental objective of study formulation of cinnarizine microspheres for cause of nausea, 

vomiting and irritable bowel syndrome. To benefits of microspheres properties it has protecting medication of 

early degradation, achieved targeted drug release kinetics, Effect of concentration of superdisintegrant, reduced 

the lag time of drug, increase the bioavailability, maintain the drug dosing criteria, to prevent the loss of drug, 

to achieved the multiple dosing criteria, increase duration “t” half of drug. Development of cinnarizine 

microsphere criteria is study the effect of various processes on difference variations, Investigate the impact of 

varying concentration of mucoadhesive polymer on release of medication, analyse the drug release data, The 

Cinnarizine microsphere formulation developed selective various polymers with the scientific lab code F1 to 

F6, All formulation has evaluate the following parameter, determination of micrometrics properties, 

determination of shape of microspheres, determination of percentage drug entrapment, determination of zeta 

potential, in-vitro drug release kinetics. The systematic formulation approach helped in understanding the effect 

of formulation processing variables like formulation of sustained release microsphere using solvent evaporation 

method. 

Index Terms : Microspheres, Cinnarizine, Lag time, “t” half, Zeta potential, Targeted drug. 

 

INTRODUCTION: 

Under choronopharmaceutics technologies recent advancement of mucoadhesive cinnarizine microsphere solve 

the typical route of administration and provide sustained release drug delivery system to achieved concentration 

long lasting therapeutic effect, decrease dosing criteria and toxicity, protect the GIT from irritation effects of 

drug, increase the bioavailability of drug, reduce the lag time of microsphere. It’s define the best and effective 

route of administration as compare other drug delivery system. In the present research work, Cinnarizine 

mcoadhesive microsphere is formulated. Cinnarizine is used for the treatment of nausea and vomiting, motion 

sickness. So in case of motion sickness, vomiting and nausea, it required immediate release of drug from the 

dosage form, which make Cinnarizine suitable candidate for the mucoadhesive microsphere.  

Mucoadhesive drug delivery systems are delivery system, which utilized the property of bioadhesion of certain 

polymers, which become adhesive on hydration and hence can be used for targeting a drug to a particular region 

of the body for extended period of time. It can improve the effectiveness of a treatment by helping to maintain 

the drug concentration between the effective and toxic levels, inhibiting the dilution of drugs in the body fluids, 

and allowing targeting and localization of drugs at a specific site, Bioadhesion is the phenomenon in which two 

materials, at least one being of biological in nature, are held together for extended periods of time by interfacial 
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forces. The term has also been defined as the ability of a synthetic or natural macromolecule to adhere to 

biological tissue, which can be either an epithelial surface or the mucus layer covering a tissue. In the first case, 

it is generally referred as bioadhesion, and in the later case, the phenomenon is generally referred as 

mucoadhesion. Extensive efforts have been focused on targeting a drug delivery system in a particular region 

of the body for extended period of time, not only for local targeting of drugs but also for the better control of 

systemic drug delivery. The concept of mucosal adhesives or mucoadhsives was introduced which interact with 

the mucus layer covering the mucosal epithelial surface and mucin molecules. For bioadhesion to occur, a 

succession of phenomena is required. The first stage involves an intimate contact between a bioadhesive and 

membrane owing to wettability and swellability of the bioadhesive surface. In the second stage, after 

bioadhesion is accomplished, penetration of the bioadhesive into the crevice of the tissue surface or 

interpretation of the chains of the bioadhesive with those of the mucus takes place. Low chemical bonds can 

then settle. One of the most important factors for bioadhesion is the roughness of tissue surface. Griffith showed 

that adhesive joints may fail at relatively low applied stresses if cracks, air bubbles, voids, inclusions or other 

surface defects are present. Viscosity and wetting power are the most important factors for satisfactory studied 

in vitro interaction of human endothelial cells with polymeric substances involving different metabolites in a 

culture medium of serum. On a molecular level, mucoadhesion can be explained on the basis of the molecular 

interactions. The interaction between two molecules involves both attraction and repulsion. Attractive 

interactions arise from Vander Waals forces, electrostatic attraction, hydrogen bonding and hydrophobic 

interaction. Repulsive interactions occur because of electrostatic and steric repulsion. For mucoadhesion to 

occur, the attractive interaction should be greater than that of non-specific repulsion. 

Cinnarizine: Cinnarizine is a well-established anti-vertigo drug initially synthesized as an anti-histamine. It is 

the mainstay therapy for vestibular disorders, approved for nausea, vomiting, motion sickness, vertigo and 

tinnitus associated with Me´nie`re’s disease and other middle ear disorders, as a nootropic drug (memory and 

cognitive function enhancer) and as adjunct therapy for peripheral arterial disease. Betahistine, prochlorperazine 

and dimenhydrinate are also used to treat vertigo, Cinnarizine and/ or its combination is approved in India for 

the management of vertigo. Limited publications of cinnarizine dimenhydrinate have been reported in last two 

decades. This contemporary review aims to evaluate the role of cinnarizine and/ or its combinations in vertigo.  

Structure: 

                                              

Fig.No.1: Structure of Cinnarizine 

Other name : Cinarizin; Cinarizina; Cinarizinas; Cinnarizin; Cinnarizinum; Cynaryzyna;  Sinarizin; 

Sinnaritsiini.  

     Formula: C₂₆H₂₈N₂ 

     Routes of administration: Oral 

     Molar mass: 368.524 g·mol−1 

    Half-life elimination: 3.4–60 hours 

Mechanism of Action: Cinnarizine, developed as an anti-histamine, subsequently manifested a number of 

pharmacological effects, most significantly: labyrinthine suppressant action and peripheral anti-

vasoconstrictive effects. Cinnarizine inhibits smooth muscle cell contraction in the vasculature by blocking L-

and T-type voltage-gated calcium channel. It is also known to bind to histamine H1 receptors, muscarinic (acetyl 

choline) receptors and dopamine D2 receptors. Thus, the mechanism of action of cinnarizine is multimodal. 

Insufficient cerebral blood circulation has been hypothesized to cause ‘vertiginous symptoms’ like tinnitus, 
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dizziness nausea and vomiting in a range of conditions including transient ischemic attacks. Cinnarizine’s anti-

vasoconstrictive and protective action against hyperviscosity of blood along with its peripheral anti-ischemic 

action may be helpful in improving blood flow thus playing an important role in various therapeutic indications.  

Anti-vasoconstrictor Action: Vasodilators can cause relaxation irrespective of whether the altered 

Ca2+dependent tone is caused by intrinsic (myogenic) or extrinsic (vasoconstrictor) activity Cinnarizine, on the 

other hand, has no direct vasodilatory action and does not directly interfere with the potential of smooth muscle 

cells to develop tone. Instead it selectively inhibits spasmogen-stimulated Ca2+ influx and thus differentiates 

increased Ca2+ influxes in response to vasoconstrictors as opposed to those caused by intrinsic myogenic 

changes in membrane potential and hence, is described as an anti-vasoconstrictor. 

Action on Blood Viscosity Increased blood viscosity is an important factor in reducing blood flow in patients 

with ischemic diseases and intermittent claudication. Historical data have shown that cinnarizine decreases 

blood viscosity in patients with ischemic diseases. Many studies have proposed that the ability of cinnarizine to 

reduce blood viscosity is attributed to its effects on red blood cell(s) (RBCs), thereby preserving the flexibility 

and deformability of RBCs. It has been postulated that this might be due to the ability of cinnarizine to block 

Ca2+ entry in ischemic RBCs. Another hypothesis adds that flunarizine, a cinnarizine derivative, protects 

against Ca2+ dependent ionophore A23187-induced crenation of human RBCs, a condition associated with 

decreased membrane deformability. 

Pharmacokinetics: Cinnarizine is absorbed from the gastrointestinal tract, peak plasma concentrations 

occurring 2 to 4 hours after oral doses. It undergoes metabolism and has a half-life of 3 to 6 hours. Cinnarizine 

is excreted in the faeces mainly as unchanged drug, and in the urine predominantly as metabolise. 

 

MATERIALS AND METHODS: 

Identification Test  

FTIR Spectroscopy  

Infra- red spectrum is an important record which gives sufficient information about the structure of a compound.  This 

technique provides a spectrum containing a large number of absorption band from which a wealth of information can 

be derived about the structure of an organic compound. The region from 0.8 µ to 2.5 µ is called Near Infra-red and that 

from 15 µ to 200 µ is called Far infra-red region         

Identification of cinnarizine was done by FTIR Spectroscopy with respect to marker compound.  Cinnarizine  was 

obtained as white powder. It was identified from the result of IR spectrum as per specification. 

Determination of λ max of Cinnarizine  

The λmax of Cinnarizine was determined by running the spectrum of drug solution in double beam ultraviolet 

spectrophotometer. 

Procedure: 

Accurately weighed 10 mg of drug was dissolved in 10 ml of phosphate buffer, pH 7.4 solutions in 10 ml of volumetric 

flask. The resulted solution (1000µg/ml) was used to prepare the concentration 10μg/ml. The spectrum of this solution 

was recorded in 200-400 nm range using U.V. spectrophotometer (Labindia-3000+). After the complete scan λmax of 

Cinnarizine was found 210 nm. 
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Formulation of Cinnarizine Mucoadhesive Microsphere 

Table.No.1: Formulation of Cinnarizine Mucoadhesive Microsphere 

Sl. No. Formulation code Cinnarizine (mg) Chitosan (mg) Sodium alginate 

(mg) 

1 F1 10 25 50 

2 F2 10 25 75 

3 F3 10 25 100 

4 F4 10 50 50 

5 F5 10 50 75 

6 F6 10 50 100 

Coating of muoadhesive microsphere 

Eudragit RS 100 applied to microsphere using solvent evaporation technique. ES was dissolved in ethanol: acetone 

(2:1) to provide a 5:1 coating solution for 50mg mucoadhesive microsphere. The organic phase received 70ml of light 

liquid paraffin 1% w/v span 80. The agitation speed was maintained at 100 RPM for 3hr to till evaporate the solvent, 

filter and reins with n-hexane an dried in desiccator where the last step in the process of making the coated microsphere.  

Characterization of cinnarizine microsphere 

Particle size analysis 

To determine the average diameter of microspheres, a submicron particle size analyzer (Horiba Instruments) was used 

to conduct photo correlation spectroscopy. To conduct the experiment, 0.5mg of the microspheres in 5ml of water was 

employed.  

Zeta Potential 

Microspheres with drugs were tested for electrophoretic mobility using a Malvern Instruments zeta sizer. All the 

samples were measured in water at 25°C in triplicate.  

Drug Content Estimation of Drug Content 

Actual drug content (Q) was determined by dissolving anaccurately weighed sample of 10 mg of CIN-CS dry 

microspheres in 25 mL of 0.IN HCL using vortes miser (VM300,Taiwan). The volume was then adjusted with 0.IN 

HCL to 50 mL in a volumetric flask The solution was filtered to remove undissolved material, if any, and the solution 

was further diluted with 0.IN HCL and measured spectrophotometrically using a UV-Vis double beam scanning 

spectrophotometer (Labomed, INC, UVD-2950, USA) at 252 nm [20]. A standard calibration plot was used based on 

standard solutions of the drug in 0.1 N HCL No absorbance interference was detected from CS at this wavelength. Each 

formula was evaluated in triplicate. 
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Determination of Drug Entrapment Efficiency %  

Efficiency of drug entrapment as percentage (DEE (%) was calculated for each formula according to the following 

equation. 

                                 𝐷𝐸𝐸(%) =  
Practical drug content 

𝑇ℎ𝑒𝑜𝑟𝑒𝑡𝑖𝑐𝑎𝑙 𝑑𝑟𝑢𝑔 𝑐𝑜𝑛𝑡𝑒𝑛𝑡
× 100  

                         

The theoretical drug content was calculated, assuming that the entire drug present in the CS solution got entrapped in 

microspheres and no loss occurred at any stage of preparation of microspheres. 

Determination of Percentage Yield 

Percentage yield (% yield) was calculated as the total weight of dry microspheres I prepared for each formula in relation 

to its sum of starting materials (drug and polymer) as follows 

% 𝑌𝑖𝑒𝑙𝑑 =
𝑊𝑚

𝑊𝑡
 × 100 

Where, Wm and Wt represent weights of dry microspheres prepared and calculated weights of drug and polymer, 

respectively. 

Mucoadhesive Property 

Molecules that can present mucoadhesive properties are molecules with hydrogen bond building groups, high molecular 

weight, flexible chains, and surface active properties. It is perceived that increase in adhesion force is associated with 

the degree of penetration of polymer chains. Literature states that the degree of penetration required for efficient 

bioadhesive bonds lies in the range of 0.2-0.5µm. The following equation can be used to estimate the degree of 

penetration of polymer and mucus chains: 

𝑙 = (𝑡 × 𝐷𝑏 )½ 

with as contact time and as the diffusion coefficient of the mucoadhesive material in the mucus. Maximum adhesion 

strength is reached when penetration depth is approximately. 

Drug Release 

Several kinetic models have been proposed to describe the release characteristics of a drug from matrix. Because of 

their ease of use and wide range of applications, the following three equations are often utilised, zero-order model 

(which is shown as the cumulative percentage of drug released over time);Higuchi square-root equation; Korsemeyer-

Peppas; (Plotted as Log cumulative percentage of drug released vs Log time). These three equations were used to 

analyse Cinnarizine release kinetics from Mucoadhasive microspheres. 

http://www.jetir.org/


© 2022 JETIR June 2022, Volume 9, Issue 6                                                                              www.jetir.org (ISSN-2349-5162) 

JETIR2206637 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org g315 
 

Zero order kinetics- Drug dissolution from pharmaceutical dosage forms that do not disaggregate and release the drug 

slowly (assuming that area does not change and no equilibrium conditions are obtained) can be represented by the 

following equation; 

Qt= Qo+ kot 

Where, Qt= amount of drug released in time‘t’, Qo= initial amount of drug in the solution, kt= zero order release 

constant. 

The pharmaceutical dosage forms following this profile, release the same amount of drug by unit of time and it is the 

ideal method of drug release in order to achieve a pharmacological prolonged action. 

Higuchi model - Higuchi (1963) developed several theoretical models to study the release of water soluble drugs 

incorporated in semisolid and/or solid matrixes. Simplified Higuchi model can be expressed by following equation: 

ft= kHt1/2 

Where, kH= Higuchi diffusion constant, ft= fraction of drug dissolved in time‘t’. 

Higuchi describes drug release as a diffusion process based in the Fick’s law, square root time dependent. This relation 

can be used to describe the drug dissolution from several types modified release pharmaceutical dosage forms. 

Korsmeyer-Peppas model - Korsmeyer et al., (1983) developed a simple, semi empirical model, relating exponentially 

the drug release to the elapsed time (t); 

ft= atn 

Where, a = constant incorporating structural and geometric characteristics of the drug dosage form, n = release 

exponent, ft= Mt/M∞ = fraction release of drug. 

The objectives in the developments of in-vitro diffusion study are to show the release rates and extent of drug release 

from dosage form. 

RESULTS AND DISCUSSION 

Identification Test using FTIR Spectroscopy 

The IR spectrum of sample drug shows the peak values which are characteristics of the drug and the graph were shown 

in figure. 
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Fig.No.2: FTIR Graph of pure Cinnarizine 

Determination of λ max of Cinnarizine 

Table.No.2: Linearity of Cinnarizine 

 

Replication 

Linearity of Cinnarizine 

10 15 20 25 30 

1 0.254 0.411 0.531 0.692 0.851 

2 0.255 0.412 0.533 0.692 0.852 

3 0.256 0.410 0.532 0.691 0.853 

4 0.254 0.413 0.532 0.69 0.852 

5 0.255 0.414 0.531 0.691 0.853 

Mean 0.255 0.413 0.5326 0.6911 0.8524 

S.D 0.000707 0.000707 0.000548 0.000835 0.000545 

RSD 0.277297 0.171628 0.102839 0.121043 0.064258 

                                                     

Fig. No.3: Calibration Curve of Cinnarizine 
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Table.No.3: Regression Analysis Data of Mucoadhesive Microsphere Formulation 

Formulation Zero Order Higuchi Model Pappas Plot 

F3 Y=6.540x-10.65 

R2  = 0.944 

Y= -0.048x-2.123 

R2= 0.932 

Y=2.406x-0.587 

R2= 0.975 

 

 Particle Size analysis 

                                        

Fig. No.4: Particle size of mucoadhesive microsphere 

The result of measurement of mean particle size of optimized formulation F3 microsphere was found 150.9 nm 

respectively. 

 

 

Zeta potential analysis 

                                                

Fig. No.5: Zeta potential mucoadhesive microsphere 

The Result of zeta potential of optimized formulation F3 microsphere was found -10.7 mV respectively. 
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Percentage Yield 

After drying, the Microspheres were weighed to measure the percentage yield of each formulation. The percentage 

yield ranged from 82.56 to 93.58 percent for various formulations.  

Table.No.4: Percentage Yield for Different Formulation 

Formulation Percentage Yield 

F1 82.56 ±0.45 

F2 83.56±0.25 

F3 89.98±0.32 

F4 85.56±0.45 

F5 88.85±0.47 

F6 93.58±0.85 

*Average of three determination (n=3) 

 

Fig.No.6: Percentage Yield for Different Formulation 

Drug Entrapment 

The w/w drug entrapment ranged from 78.05 to 83.25 percent for various formulations. During the manufacture of 

Cinnarizine microspheres, HPMC'S penetration capabilities might enable the diffusion of a portion of the encapsulated 

drug into the surrounding medium. 

Table.No.5: Drug Entrapment for Different Formulation 

Formulation Drug Entrapment (%w/w) of prepared 

microsphere* 

F1 78.05±0.25 

F2 79.98±0.32 

F3 82.56±0.14 

F4 80.12±0.57 

F5 81.14±0.54 

75

80

85

90

95

F1 F2 F3 F4 F5 F6

Percentage Yield

Percentage Yield
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F6 83.25±0.45 

*Average of three determination (n=3) 

 

Fig.No.7: Drug Entrapment (%w/w) of prepared microsphere* 

Cumulative % drug release of Cinnarizine from plain and coated microsphere at different pH 

Table.No.6: Cumulative % drug release of Cinnarizine from plain and coated microsphere at different pH 

 

SL .No. 

 

Dissolution Medium 

 

Time (hr) 

% Cumulative Drug Release* 

Microsphere Coated 

Microsphere 

1  

SGF (pH 1.2) 

1 4.8±0.25 0.3±o.12 

2 2 7.2±012 0.7±0.09 

3  

SGF+SIF (pH4.5) 

3 13.0±0.32 1.0±0.14 

4 4 18.9±0.25 4.2±0.23 

5 5 25.7±0.26 9.7±0.45 

6 SIF (pH6.8) 6 37.0±0.12 16.2±0.65 

7 7 58.4±0.45 34.3±0.74 

8  

SIF (pH7.5) 

8 66.7±0.65 45.5±0.65 

9 9 73.1±0.47 53.1±0.23 

10 10 82.3±0.42 62.0±0.41 

11 11 88.6±0.32 67.8±0.32 

*Average of three determination (n=3) 
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Drug Entrapment (%w/w) of 
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Fig.No.8: Log Cumulative % Drug Release Vs time (Higuchi model) 

 

Fig.No.9: Log Cumulative % Drug Release Vs time (Higuchi model) 
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In-Vitro Drug data for coated formulation 

Table.No.7: In-Vitro Drug data for coated formulation 

SL.No Time (H) Square 

Root of 

Time 

Log time Cumulative* 

% Drug 

release±SD 

Log 

Cumulative 

% Drug 

release 

Cumulative 

% Drug 

Remaining 

Log 

Cumulative 

% Drug 

Remaining 

1 1 1.000 0.000 0.3±0.05 -0.523 99.7 1.999 

2 2 1.414 0.301 0.7±0.12 -0.155 99.3 1.997 

3 3 1.732 0.477 4.2±0.35 0.623 95.8 1.981 

4 4 2.000 0.602 9.6±0.45 0.982 90.4 1.956 

5 5 2.236 0.699 14.2±0.25 1.152 85.5 1.933 

6 6 2.449 0.778 20.8±0.21 1.318 79.2 1.899 

7 7 2.646 0.845 35.1±0.47 1.545 64.9 1.812 

8 8 2.828 0.903 42.5±0.58 1.628 57.5 1.760 

9 9 3.000 0.954 53.1±0.98 1.725 46.9 1.671 

10 10 3.162 1.000 62.0±0.45 1.792 38 1.580 

11 11 3.464 1.079 67.8±0.36 1.831 3.2 1.508 

*Average of three determination (n=3) 
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SUMMARY AND CONCLUSION 
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