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Abstract - Asenapine Maleate was selected for evaluation of different polymer for preparation of fast dissolving
sublingual film. Asenapine Maleate, antagonist activity at Histamine 5-HT2A and dopamine D2 receptors is a new
psychopharmacologic drug with high potency and affinity for blocking dopamine, serotonin, a-adrenergic and
histamine receptors, which has oral bioavailability of only 2% due to first pass metabolism. This research work
performed for developing Asenapine Maleate sublingual films with satisfactory drug dissolution in the oral cavity,
thus bypassing hepatic first pass metabolism to provide rapid onset of action of the drug and comparable effect as
reference listed drug product Saphris. The sublingual films were prepared by solvent casting method. Different
combination of polymers was used with plasticizer to develop palatable and stable film. Cherry flavor is used as
flavouring agent, Aspartame is used as sweetening agent and Poloxamer 188 was used as penetration enhancer. All
the films formulations was evaluated for their thickness, weight variations, tensile strength, percentage elongation,
folding endurance, surface pH, in-vitro disintegration, drug content and in-vitro drug release. Disintegration time
showed by the formulations was found to be less than 2 minutes. Formulations showed 80% in-vitro drug dissolution
within 4 min was finalized. The film showed an excellent stability for one month when stored at temperature 40°C and
75% in humidity and room temperature.
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Introduction

Schizophrenia is rigorous chronic debilitating brain syndrome affecting around 1-2% of the world population, more
affecting the urban population than rural population and affecting man and women equally.™ In India, the figure of
patient affect by the schizophrenia is just about 8.3 to 10.7 million. Age of onset is commonly between 20 year to 35 year
and it is characterized by positive indication (e.g., hallucinations, delusions and thought disorder), negative indication
(e.g., deficits in public interaction, emotional expression and motivation) and cognitive dysfunction (e.g., impairments of
attention and working memory). Schizophrenia has shocking effects on several aspects of the patient’s life. It is among
the top ten causes of disability world-wide and reduces the life extent of those afflicted by normal of ten years. Suicide is
the single greatest cause of early death among patients with this disorder. In schizophrenia treatment, patient non
adherence is a main problem occurred as side effect related with drug and long term therapy regimen. More than 34% of
patient demonstrate adherence problems during the first 4-6 weeks of treatment and within 2 years its reached up to
74%.12%4 The common result of non-adherence are usually a remitting course with one or several relapses in 50-92% of
cases. Patients on medication have a relapse rate of 40%, while those who break off their treatment have a 1-year decline
rate of 65% and in 2-year rate more than 80%.!

Asenapine (ASN) is claim to be a novel psychopharmacologic agent with high affinity and power for blocking dopamine,
serotonin, a-adrenergic and histamine receptors, and no significant activity at muscarinic cholinergic receptors. The
mechanism of action of asenapine, like other atypical antipsychaotics is believed to be mediated through a combination of
antagonist activity at 5-HT, and D, receptors. It is accepted for the treatment of adults with schizophrenia and as an
adjunctiv[eG]treatment with lithium or valproate for the sharp treatment of hectic or mixed episodes linked with bipolar |
disorder.

Materials and Methods

Asenapine Maleate was received as gift samples from sun pharma Ltd, Baroda, India. Hydroxypropyl methyl cellulose
E15LV was procured from Dow chemicals. Glycerin was obtained from Loba Chemie, Mumbai, India. Poloxamer 188
and PEG 4000 were procured from BASF. Cherry flavour from firminich and aspartame was purchased from Central
Drug House, New Delhi.

Drug polymer compatibility studies

Interaction of drug substance and excipients leads to generation of impurities in drug product. So drug excipients
compatibility studies were studied by making physical mixture of drug and excipients in ratio of 1:1 and exposed to 40
°C/ 75 % RH. The sample was observed for any interaction leads to colour change.
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UV Spectrum Analysis of Asenapine Maleate sublingual film

The solution was scan in the range of 200 to 400 nm to fix the highest wave length and UV spectrum was identified.
Calibration curve was prepared and check for method suitability for method validation parameters.

The standard plot of Asenapine Maleate was prepared in Acetate buffer pH 4.5. Asenapine Maleate 14.06 mg was
weighed accurately and dissolved in 100 ml of Acetate buffer. Appropriate dilutions were made with buffer to obtain test
solutions ranging from 2 pg/ml to 20 pg/ml. The absorbance of the drug in the buffer was then measured on a double
beam UV visible spectrophotometer at A g OF 270 nm against the respective blank.

Method of preparation of fast dissolving sublingual film of Asenapine Maleate

Fast-dissolving film of Asenapine Maleate was prepared by the solvent-casting method.! Films with more flexible and
elegant physical properties are produced by this method.™ Aqueous solution | was prepared by dissolving the polymer,
wetting agent, plastsizer and Asenapine Maleate in specific proportion-in distilled water and was allowed to remove all
the air bubbles from solution. Aqueous solution Il was prepared by dissolving Aspartame and Cherry flavor in specific
proportion, in distilled water. Each aqueous solution | and Il were mixed and stimulated for 1 hour. Then the mixture
solution was casted onto a glass petri dish and it was dried up in the oven at 50°C for 6 hours. The film was carefully
removed from the petri dish, checked for appearance, and cut according to the size required for testing (square film: 2 cm
length, 2 cm width). The samples were stored in a glass container maintained at a temperature below 25°C in moisture
protective container.

Evaluation of Sublingual film

Weight Variation ™!

Four centimeter square of the film was cut at three dissimilar places from the casted film. The weight of each film was
carried out and weight variation was calculated.

Film Thickness
The thickness of the patch was measured using digital Vernier Calliper with a least count of 0.01 mm at three spots of the
film. The thickness was calculated at three dissimilar spots of the patch and average was taken and SD was intended.

Folding endurance *?
Folding endurance was calculated by repeated folding of the film at the same place till the film break. The number of
times the film is folded with no breaking was computed as the folding endurance value.

Tensile strength

Tensile testing was done using a texture analyzer AG/MC1 (Acquati, Italy), equipped with a 5 N load cell. The film was
cut into 2 x 2 cm film. Tensile tests were performing according to ASTM International Test Method for Thin Plastic
Sheeting (D 882-02). Every test strip was positioned in tensile grips on the texture analyzer. First grip partition was 20
mm and crosshead speed was 1 inch/min. The test was considered accomplished when the film breaks. Tensile strength,
was calculated with help of load need to break the film and cross sectional area to evaluate tensile property of the films.
Tensile strength (TS) is the maximum stress applied to a point at which the film specimen breaks and can be calculated
by dividing the maximum load by the original cross-sectional area of the specimen and it was expressed in force per unit
area (MPa).*¥!

Tensile Strength = Force at break (N)/ Cross sectional area (mm?)

Percentage elongation

For the determination of percentage elongation of the film formulations, the distance between the tensile grips of the
tensile strength testing machine was measured before and after the fracture of the film. Then the percentage elongation of
the films was computed with the help of the method given under:-

% Elongation = (Ds— Dg)/Dg x100

Where:-

D, = Distance among the tensile grips before the fracture of the film.

Ds = Distance among the tensile grips after the fracture of the film

pH film in water 4%

The pH of sublingual film was determined in order to investigate the possibility of irritation oral mucosa in vivo due to
acidic or alkaline pH. It was unwavering to keep the surface pH as close to neutral as possible. A collective pH electrode
was used for measurement film which was dissolved in water. The pH was measured. The formula was performed in
triplicate and average, with standard deviation was reported.

Disintegration ¢!

Disintegration time was resolute visually in a petri dish containing 25 ml of pH 6.8 phosphate buffer with swirling every
10 sec. The disintegration time of the film starts to break or it disintegrates.
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Drug Content

Drug determination of the film was accepted by dissolving the film of 4 cm?in 100 ml of pH 6.8 phosphate buffer. The
drug concentration was then evaluated spectrophotometrically at Amax of 270 nm. The determination was approved in
triplicate for all the formulations and average with standard deviation was recorded.

In-vitro dissolution !

The dissolution study was carried out using USP Type Il (paddle type) dissolution apparatus. The dissolution was carried
out in 500 ml of pH 6.8 phosphate buffer maintained at 37+0.5 °C at 50 rpm. 5 ml aliquots of samples were taken at
various time intervals which were replaced with same volume of fresh pH 6.8 phosphate buffer maintained at 37 + 0.5
OC. Asenapine Maleate in the samples was then determined spectrophotometrically at Amax of 270 nm. Percentage drug
dissolved was calculated.

Stability study

Stability study was carried out at storage conditions; one was normal room conditions and 40°C/75% RH for one month.
Each piece of the films of formulation was packed in butter paper followed by aluminum foil and heat sealing. After one
month, the films were evaluated for the physical appearance, surface pH, drug content, degradation and dissolution.

Table 1: Composition of Sublingual Film Prepared from Different Polymers and Plasticizers

Ingredients F1 F2 F3 F4 F5
Asenapine Maleate 14.06 14.06 14.06 14.06 14.06
Hydroxypropyl Methyl
Cellulose (E 15 LV) 25.94 25.94 ) i 12.97
Povidone (K-30) - - 25.94 25.94 12.97
Polyethylene oxide (POLYOX
WSR N-80) 3.5 3.5 35 3.5 3.5
PEG 6000 4.00 - 4.00 - -
Glycerine - 4.00 - 4.00 4.00
Poloxamer 188 1.0 1.0 1.0 1.0 1.0
Aspartame 0.5 0.5 0.5 0.5 0.5
Cherry flavour 1.0 1.0 1.0 1.0 1.0
Purified water* g.s. q.s qg.s qg.s q.s
Total 50.00 50.00 50.00 50.00 50.00

*Evaporate during processing, does not remain in final formulation, once trace amount remain

Result and Discussion

Drug polymer compatibility studies

There was no colour change was observed in drug-compatibility sample, so there is no drug-excipient compatibility with
selected excipients for formulation development.

Analytical method suitability
Amax OF Asenapine Maleate was 270 nm in UV Visible spectra. Proposed method of analysis is linear, accurate, precise
and suitable for analysis of Sublingual film of Asenapine Maleate.

Evaluation of Sublingual film

Weight variations

Five films with dimension 4 cm? were cut at five different places from the casted film and weight variation was
determined. Weight variation data are shown in Table 2.

Film Thickness

Different formulations contain different polymers and different amount; hence the thickness was change with type and
amount of polymers. All the film formulations were found to have thickness in the range of 0.05 mm to 0.10 mm. The
results are given in the Table 2.

Tensile strength, percentage elongation and folding endurance

Suitable film requires moderate tensile strength, acceptable percentage elongation and folding endurance. Learning of
mechanical property was undertaken for all the chosen formulations. During the study the comparative mechanical
properties of various prepared formulations is shown Table 2.The tensile strength of formulation F2 was found maximum
6.4. The percentage elongation of all the batches ranges from 5-18. It increased upon increasing the amount of polymer
and plasticizer as shown by the formulations. Formulation F5 had highest percentage elongation. Folding patience
increased with raise in the concentration of glycerine. The figure of time the film crease until it broke is reported in the
Table 2.
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pH of film
pH of the films was ranging from 5.5 to 6.8 as shown in Table 2. Since the surface pH of the films was found to be
around the neutral pH as saliva, there will be no irritation to the mucosal lining of the oral cavity.

Disintegration Time

It was observed disintegration time varies from 30 to 120 sec for different formulations. Disintegration time of film
containing HPMC E-15LV as polymer was affected by the thickness and plastsizer used in film. Disintegration time of
the films was found increased with increase in the amount of the polymer. HPMC E-15 LV and Glycerin show less
disintegration time as compared to other formulation.

Determination of drug content of films
The prepared film formulations were evaluated for assay and uniformity of dosage units. It was observed that all the
formulations were satisfactory in drug content and uniformity of drug as given in Table 2.

In-vitro Dissolution study

Manufactured Sublingual films were evaluated for dissolution study as per OGD recommended media. The in vitro drug
dissolution profiles of the formulations in pH 6.8 phosphate buffer show differences depending on their composition as
given in Table 1. A rapid dissolution of all the film preparations was observed by the dissolution test, in which nearly
90% of Asenapine Maleate dissolved within 4 min. Sublingual film composition (F2) show above 90% drug release
within 4 minutes. It is observed that HPMC E 15 LV with plastsizer glycerin show satisfactory physical properties and
satisfactory dissolution.

Stability study

The chemical and physical stability study of the formulation F2 was carried out at controlled room temperature (25°C/75
% RH) and Accelerated condition (40 *C/75% RH) for a period of one month as recommended by ICH guideline. The
film does not show significant change in physical properties like appearance and flexibility. The drug content and pH of
film was found almost constant for up to one month. The in vitro dissolution and disintegration time of the films after the
stability study was also not found to be affected.

Table 2: Evaluation of sublingual film of prepared from different polymers andplasticizers

Parameter F1 F2 F3 F4 F5
Thickness (mm) 0.05 0.052 0.053 0.049 0.052
Weight variation (%) 49.5-51.2 49.1-51.4 48.5-51.4 48.8-51.4 48.5-51.5
Folding endurance 100 125 80 90 84
Tensile strength (MPa) 6 6.4 3 4 4.5
Percentage elongation 5 6 4 3 6.3
pH film in water 6.4 6.5 6.0 5.8 6.5
Disintegration 1 min 20 sec 55 sec 1 min 5 sec 1 min 10 sec 1 min 6 sec
Assay (%) 97-102 98-103 99-104 97-102 99-103
Dissolution (at 4 minutes) 80 92 84 88 86

CONCLUSION

The conclusion of the present study is suggested that HPMC E15 and glycerin could be applicable as a film forming
polymer for formulation of quick dissolving film containing Asenapine Maleate. Suitable mechanical properties were
obtained for all the batches with in vitro collapse time of 120 second. On the base of data obtained from in-vitro
dissolution is promising formulation appropriate for the sublingual urgent release of Asenapine Maleate for the systemic
use since they exhibited greatest drug release and probable good absorption through sublingual route. The formulation
batch was established to be steady for a period of one month at 40°C/75%RH.

References:

[1] W. Rossler, H.J. Salize, J. van Os, A. Riecher-Rossler, Size of burden of schizophrenia and psychotic disorders, Eur
Neuropsychopharmacol, 15 (2005) 399-4009.

[2] T.P. Gilmer, C.R. Dolder, J.P. Lacro, D.P. Folsom, L. Lindamer, P. Garcia, D.V. Jeste, Adherence treatment with
antipsychotic medication and health care costs among Medicaid beneficiaries with schizophrenia, Am J Psychiatry,
161 (2004) 692-699.

[3] J.A. Lieberman, T.S. Stroup, J.P. McEvoy, M.S. Swartz, R.A. Rosenheck, D.O. Perkins, R.S. Keefe, S.M. Davis, C.E.

Davis, B.D. Lebowitz, J. Severe, J.K. Hsiao, Effectiveness of antipsychotic drugs in patients with chronic
schizophrenia, N Engl J Med, 353 (2005) 1209-1223.

IJTIMES-2019@All rights reserved 468



International Journal of Technical Innovation in Modern Engineering & Science (IJTIMES)
Volume 5, Issue 01, January-2019, e-ISSN: 2455-2585, Impact Factor: 5.22 (SJIF-2017)

[4] M. Valenstein, F.C. Blow, L.A. Copeland, J.F. McCarthy, J.E. Zeber, L. Gillon, C.R. Bingham, T. Stavenger, Poor
antipsychotic adherence among patients with schizophrenia: medication and patient factors, Schizophr Bull, 30
(2004) 255-264.

[5] G.D. Tollefson, T.M. Sanger, Y. Lu, M.E. Thieme, Depressive signs and symptoms in schizophrenia: a prospective
blinded trial of olanzapine and haloperidol, Arch Gen Psychiatry, 55 (1998) 250-258.

[6] F.1. Tarazi, M. Shahid, Asenapine maleate: a new drug for the treatment of schizophrenia and bipolar mania, Drugs
of today, 45 (2009) 865-876.

[7] Guidance for Industry, Q8(R2) Pharmaceutical Development

[8] Bharate SS, Bharate SB, Bajaj AN. Interactions and incompatibilities of pharmaceutical excipients with active
pharmaceutical ingredients: a comprehensive review 2010; 1(3):3-26.

[9] Bhyan BH, Jangra SA, Kaur MA, Singh HA. Orally fast dissolving films: innovations in formulation and technology.
Int J Pharm Sci Rev & Res. 2011; 2: 50-57.

[10] Ghodake PP, Karande KM, Osmani R, Bhosale RR and Harkare BR, (2013), Mouth dissolving films: Innovative
vehicle for oral drug delivery. Int. J. Pharma. Res. & Review, 2(10): 41-47.

[11] USP 36 Chapter <905> Uniformity of Dosage Units

[12] S. Singh, S. Gangwar, G. Garg, V.Garg, P. Sharma. Formulation and evaluation of rapidly disintegrating film of
levocetrizine hydrochloride. Der.Pharmacia Lettre. 2010; 2: 434-439.

[13] H.J. Han, D.J. Floros, Casting antimicrobial packaging films and measuring their physical properties and
antimicrobial activity. J. Plastic Film and Sheeting. 18, 287-298.
[14] USP 32 chapter <791> pH page: 2037

[15] S. Kunte, P. Tandale, Fast dissolving strips: a novel approach for the delivery of verapamil. J. Pharm. Bioallied Sci.
2011; 2: 325-328.

[16] United States Pharmacopeia and National Formulary USP 32—-NF 27. The United States Pharmacopeial Convention,
Inc.: Rockville, MD, 2009. Chapter <701> DISINTEGRATION

[17] Office of generic drug, dissolution method recommendation
https://www.accessdata.fda.gov/scripts/cder/dissolution/dsp SearchResults.cfm

[18] Guidance for Industry Q1A Stability testing of new drug substances and drug products. U.S. Department of Health
and Human Services, Food and Drug Administration, Center for Drug Evaluation and Research (CDER), August
2001.

IJTIMES-2019@All rights reserved 469



