International Journal of Research in Pharmacy and Pharmaceutical Sciences
www.pharmacyjournal.in

ISSN: 2455-698X

Received: 25-01-2026, Accepted: 24-02-2026, Published: 11-03-2026

Volume 11, Issue 1, 2026, Page No. 150-155

Characterizing of Cinnarizine & Dimenhydrinate: A preformulation framework for oral
disintegrating tablet design

Naresh Kr Choudhary!”, Dr. Nitin Mittal?
! Research Scholar, Lords University, Alwar, Rajasthan, India
2 Professor, Lords University, Alwar, Rajasthan, India

Abstract

Introduction: Pre-formulation research serves as the foundational gatekeeper in pharmaceutical development, ensuring an
active ingredient possesses the necessary physicochemical profile for viable commercialization.

Objective: To perform a comprehensive preformulation study of cinnarizine and dimenhydrinate, characterizing their key
physicochemical properties to guide rational formulation design.

Methods: The physiochemical characteristics of both medications were examined. Additionally, solubility was assessed in a
range of pH-varying solvents, and FTIR and absorption maxima were used to assess purity. A standard calibration curve was
created to support more analytical research investigations. Finally, research on the compatibility of drugs and excipients were
conducted.

Results: Organoleptic characteristics showed that both medications were odorless and nearly white in color. The partition
coefficient and melting point were noted in range. The infrared spectra, which displayed distinctive peaks, and UV
spectroscopy, which displayed maxima at 253 nm for cinnarizine and 276 nm for dimenhydrinate, were used to establish the
drug's purity. The derived standard curve was linear, with an equation of y = 0.0788 + 0.069 and a correlation coefficient of R2
=0.996 & 0.999. Drug samples showed no discernible alterations in terms of coloring, liquefaction, or odor, indicating that
there were no drug excipient interactions.

Conclusion: The powder blend in question was pure, had good physiochemical properties that suggested it could be used to
make new drugs, including mouth dissolving tablets, using a variety of methods, and was stable with the chosen excipient at
the reported ratio for four weeks at 40°C and 75% relative humidity.
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Introduction of these investigations was to ascertain how the
To show a better and more desirable action at the right site, physicochemical qualities of drug substances and excipients
a potential novel API must be converted into the appropriate affected the pharmacokinetic-biopharmaceutical properties
dosage form after it has been synthesized and produced. of the final product, the manufacturing process, and the
Mouth dissolving tablets are a novel way to distribute formulation properties of the dosage form [© . Pre-
medications since they dissolve and break down quickly, formulation studies are used to determine whether a
releasing the drug's active ingredients [, The basic process medicine is compatible with all excipients L It helps

researcher to choose appropriate form of a drug substance to
enhance bioavailability ['%],

Cinnarizine is a first-generation H1 receptor antagonist. It
blocks histamine H1 receptors, which contributes to its use
as an anti-emetic (anti-nausea and vomiting) agent and in
treating allergic conditions like chronic urticarial !> '3,
Similarly Dimenhydrinate is a salt combination of
diphenhydramine & 8-chlorotheophylline. Its effects are
mainly due to the diphenhydramine component, which acts
as a histamine Hi-receptor antagonist with central
anticholinergic properties ['4 131,

used to make these tablets is the use of superdisintegrants
such carboxy methyl cellulose (Croscarmellose), cross-
linked  poly-vinyl  pyrrolidone  or  crospovidone
(Polyplasdone), sodium starch glycolate (Primogel,
Explotab), etc Bl. The process of creating a new medication
entails lengthy, expensive, and time-consuming research
with a low success rate (. To reduce this, it is essential to
understand the physicochemical properties of the biological

components or pharmacological content that are candidates
[3]

The study of a drug's chemical and physical properties In order to achieve this objective characterization of both
before the compounding process is known as pre- the drugwas done by calculatephysiochemical parameters
formulation. The initial stage in creating dosage forms for (161 Solubility of drugs in various solvents of having
any pharmacological ingredient is pre-formulation research different pH was determined. Infrared spectrum was done to
[1. 6], determine purity of drug and UV Spectra was developed
Pre-formulation studies serve as a crucial criterion for which will help in further analytical studies ['). Finally drug-
comprehending the possible pharmaco-kinetics of a drug excipients compatibility studies were carried out to
substance in both humans and animals, as well as the determine drug — excipient interactions %],

advantages and disadvantages of changing the procedure as

the product's production scales up *71. Principal Areas of Pre-formulation

Prior to beginning the actual formulation and development Organoleptic properties: 1!

of the dosage form, these studies are carried out following = Color: A small quantity of drug was taken in butter
the conclusion of preclinical and clinical trials. The purpose paper and viewed in well-illuminated place.
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=  Taste and odour: Very less quantity of drug was used
to get taste with the help of tongue as well as smelled to
get the odor.

Melting point: Melting point was determined by capillary
fusion method M9,

Partition coefficient (Pow): The partition coefficient of
Drugwas determined in n-octanol/distilled water at room
temperature (25+ 2°C) 291,

Po/w = (Coctanol / Caqueous)

Characterization of Cinnarizine and Dimenhydrinate: 2"
2

The drug substance was characterized for following
parameters.

Determination of Solubility

It is an essential and extensively utilized pre-formulation
parameter 23, The solubility of drugsweredetermined as per
BCS classification system. The solubility was checked in
250 ml different medium and water. The solubility of both
the drugsin different solvents likewater, 0.IN HCI, and
phosphate buffer pH 6.8 were determined by using standard
procedure.

Infrared Spectrum

The infrared spectrum  of  Cinnarizine and
Dimenhydrinatepure drug andwith excipients was carried
out using potassium bromide disk method. The samples
were prepared on KBr-press and over wave number range of
4000 to 400cm ! it was scanned.

Differential Scanning Calorimetry: Samples were
prepared by placing 5 mg of the drug substance into an
aluminium pan, which covered and crimped for analysis.
Samples were desiccated over calcium chloride for 24 hours
prior to assay in an effort to remove surface absorbed water.
Thermograph was analyzed qualitatively by examining both
the peak temperature and the endothermic transition
contour. The nitrogen flow rate was 20ml/min and the
heating rate was 5°C/min over the range of 40 to 2500C.

UV Spectral Analysis

An accurately weighed amount (10mg) of both drugs
separatelywas transferred to 100 ml volumetric flask. The
drug was dissolved in methanol and volume was made up to
100 ml with the same solvent (Methanol) to obtain a stock
solution of 100mg/ml. From the standard stock solution, 1
ml was taken out in 10 ml volumetric flask and volume was
made up to 10 ml with PBS pH 7.5. The resulting solution
containing 10mg/ml was scanned over complete UV range
(i.e. 200400 nm)“using Shimadzu UV-Visible
spectrophotometer for determination of Amaxof the drugs.
This stock solution was diluted with PBS pH 7.5 to give
concentrations in the range of Sug/ml-30ug /ml.

Drug Excipients compatibility study

The study was designed with different ratio for drug and
excipients as per their functionality. The weighed amount of
API was mixed well with a proposed proportion
of individual excipients (Table 5). Blend was filled and

sealed in 5 ml glass vials. Vials were subjected to 40°C +
2°C/75% + 5% RH and 25°C/60% RH for 4 weeks
conditions. The initial samples were analyzed immediately
and used as control. The samples were observed for physical
changes like discoloration, liquefaction.

Results and discussion

Physiochemical Characterization of Dimenhydrinate
and Cinnarizine

Organoleptic characteristics revealed that both medications
were odorless and nearly white in color. The melting points
of dimenhydrinate and cinnarizine were found to be 105.2
°C and 122.5 °C, respectively. For Cinnarizine, the partition
coefficient value log P was found to be too high at
5.7240.15 and for Dimen at 0.634+0.012. The observations
are recorded in table 1.

Table 1: Results of Physiochemical properties of the Drugs

Properties Cinnarizine Dimenhydrinate
Colour White powder | Crystalline white powder
Odor odorless Almost odorless
Melting Point 122.5°C 105.2°C
Partition Coefficient | 5.72+0.15 0.63+0.012

Solubility Study

Cinnarizine is essentially insoluble in water but easily
soluble in dichloromethane, soluble in acetone, and
somewhat soluble in 95% ethanol and methanol.
Dimenhydrinate is very soluble in chloroform, freely
soluble in ethanol (95), and slightly soluble in water and in
diethyl ether. The amount of drug (s) dissolved was
determined using UV spectrophotometeric method the
observations are given in table 2.

Table 2: Results of Solubility of the Drugs in different media

S. . Amount ?f Amount of Cinnarizine
Solvents Di-menhydrinate .
No . dissolved
dissolved
1 Water <1 mg/ml 0.054 mg/ml
0.IN HC1
2 pHI.2 0.084 mg/ml 0.355 mg/ml
3 | PBS pH6.8 0.8 mg/ml 0.4 mg/ml

Fourier Transform infrared (FTIR) spectral studies
While comparing the obtained FTIR spectra with the official
spectra given in Indian Pharmacopoeia (2010), no
differences were witnessed in the absorption peak pattern,
which indicated the purity of the drug.

Only significant bands were found among the many bands
found in the cinnarizinespectrum. An infrared band at
1592.25 corresponds to a C=C stretch, while 3095.5 is
associated with an aromatic C-H group stretch, 1685.6
assigned to stretching of aliphatic C-N Stretching, 3128.3
assigned to N-H Stretching Table 3.

Table 3: Interpretation of FTIR spectra of Cinnarizine

Stretching type | Spectra range cm! | Observed peak cm’!
N-H 3700-3250 31283
Cc=C 1650-1570 1592.25
C-H aromatic 3100-3000 3095.5
C-H aliphatic 2950-2800 2815.35
C-N 1700-1600 1685.6
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Fig 1: Official FTIR of Pure Cinnarizine

Fig 2: Observed spectra of Cinnarizine

Table 4: Interpretation of FTIR spectra of Dimenhydrinate

Stretching type Spectra range cm™! Observed peak cm™!
C-HStretching 3300-2800 3164.8
C-O-C Stretching 1300-1000 1132
C-N Stretching 1750-1600 1645.1
C-H aromatic 3100-3000 30314
C-H bending 1750-1400 1488.7

I EEEEEEATRE f 3 § iEEAEANEES
e ———— —- e
R SERESEEEEES 000 s REEENEEREE  INERESEEEEREY  ISESSEEREEES m.o
W N} |

Fig 3: Official FTIR of Pure Dimenhydrinate
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Spectrophotometric Analysis
A solution of known concentration in HCI Buffer pH 1.2
was tested for ultraviolet absorption in the 200—400 nm

Fig 4: Observed spectra of Dimenhydrinate

range. The absorption maxima (Amax) of cinnarizine in this at253 nm.
solution was determined to be 253 nm (Fig. 6.1), which is
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Fig 5: UV scanning of Cinnarizineshowing absorption maxima (Amax) at 253nm

Table 5: Calibration curve data of Cinnarizinein 0.1N HC1 pH 1.2

Concentration (ug/ml) Absorbance 0.1 N HCI pH 1.2
5 0.482
10 0.821
15 1.246
20 1.675
25 2.043
30 2421

Calibration of Cinnarizine in HCI pH 1.2

2.5 y = 0.0788x+ 0.069
R? = 0.999
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Fig 6: Calibration curve of Cinnarizinein HC1 Buffer pH 1.2
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nearly identical to maxima reported in official monographs
and literature. To create the calibration curve, the produced
stock solution was subjected to spectrophotometric analysis




Concentration  versus Absorbance reading of Dimenhydrinate in HCI Buffer pH 1.2
Concentration (ng/ml) Absorbance in 0.1 N HCI buffer pH 1.2
5 0.268
10 0.352
15 0.441
20 0.539
25 0.625
30 0.711
Calibration of Dimenhydrinate in HCIl pH 1.2
0.8
¥ =0.0179x+0.1761
0.7 R*=0.9996
0.6
o 0.5
£ oa
E —&— Absorbance
< 0.3 Linear (Absorbance)
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0.1
0
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Concentration (ug/ml)

Fig 7: Calibration curve of Dimenhydrinatein HCI Buffer pH 1.2

Drug-Excipients Compatibility Study

The one-month stability study confirmed the compatibility
of the selected excipients with both active ingredients. No
alterations in the physical characteristics of the individual

components or their mixtures were observed under the
defined storage conditions. The observations are recorded in
table 6.5.

Table 6: Observations of Drug-Excipient Interaction Studies

Observation at Different Storage
. . Conditions
S- Drug-Excipients Blend Initial Physical 25°C | 40°C
No State .
Duration (weeks)

1 234 (1[2|3]4
1 Dimenhydrinate WP* N  [N|N|N|N|N|N|N
2 Cinnarizine WP* N [NIN[N|[N|N|N|N
3 DRUG +PEG6000 WP N [NIN[N|IN[N|N|N
4 DRUG +PVPK30 WP N [IN[N[N|IN[N|N|N
5 DRUG + sodium starch glycolate WP N [ININ[N[N|N|N|[N
6 DRUG + crospovidone WP N [ININ[N[N|N|N|[N
7 DRUG+Mannitol+MagnesiumStearate+Talc+AvicelPH102 WP N [ININ[N[N|N|N|[N
8 IDRUGH+PEG6000+Mannitol+MagnesiumStearate+Talc+AvicelPH102+Lactose WP N [ININ[N[N|N|N|N
9 |DRUG+PVPK30+Mannitol+MagnesiumStearate+Talc+AvicelPH102+Lactose WP N [INININ[N|N|N|N

*WP: white powder *N: No change

Conclusion

The preformulation study of the antihistaminic medications
dimenhydrinate and cinnarizine was completed in the
current work. The most crucial stage in creating a dosage
form that is stable, safe, and effective is pre-formulation
analysis. The results of these investigations have a
significant influence on how the final dosage form is
developed. The Indian Pharmacopeia is compliant with the
organoleptic feature. Research on the drug's physical
attributes revealed that it had good physiochemical qualities.
It was discovered that the drug's solubility increased when
pH rose. The drug's purity was verified by UV
spectroscopy, which revealed maxima at 253 and 276 nm,
and the infrared spectrum, which displayed distinctive
peaks. The resulting standard curve had a correlation value
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of 0.999 and was linear. When exposed to varying
temperatures and humidity levels, the potential excipients
cross-povidone, Sodium Starch Glycolate, Crospovidone,
Lactose, Mannitol, Mg Stearate, and talc—all of which we
plan to use in the formulation of a mouth-dispersing drug
delivery system—were found to be compatible with the
combination of both medications. We came to the
conclusion that the medicine was appropriate for the
formulation choice based on the study's excellent results for
every characterization.

Conflict of interest

No conflicts of interest are mentioned by the researchers.
The composition and writing of the document are the sole
responsibility of the writer.



Acknowldgement

The authors would like to thank Lords International College
of Pharmacy, Lords University, Alwar and Alwar Pharmacy
College, Alwar for providing research facilities for smooth
conduction of work.

References

1.

10.

11.

12.

13.

14.

15.

Bhowmik D, Singh A, Gautam D. Immediate release
drug delivery system: A novel drug delivery system.
Journal of  Pharmaceutical and  Biological
Sciences,2016:4(6):197-202.

Patel P. Preformulation studies: An integral part of
formulation design. Pharmaceutical Formulation
Design, 2018, 1-5.

Rohit P, Jagtap VA, Patil AV, Sarode S. A review on
role of novel superdisintegrants in pharmacy. European
Journal of Pharmaceutical and Medical
Research,2015:2(3):390-400.

Mohs RC, Greig NH. Drug discovery and development:
Role of basic biological research. Alzheimer's and
Dementia,2017:3(4):651-657.

Hughes JP, Rees S, Kalindjian SB, Philpott KL.
Principles of early drug discovery. British Journal of
Pharmacology,2011:162(6):1239-1249.

Trevor M. Preformulation studies in pharmaceutical
formulation: The science and technology of dosage
forms. Pharmaceutical Formulation Science,2018:1-41.
Bachhav AA, Ahire SA, Jadhav AG. Preformulation
study of Piroxicam. International Journal of
Pharmaceutical Sciences and Research,2019:10(2):811—
818.

Shah SM, Jain AS, Kaushik R, Nagarsenker MS,
Nerurkar MJ. Preclinical formulations: Insight,
strategies, and practical considerations. AAPS
PharmSciTech,2014:15(5):1307—-1323.

Desu PK, Vaishnavi G, Divya K, Lakshmi U. An
overview on preformulation studies. Indo American
Journal of Pharmaceutical Sciences,2015:2(10):1399—
1407.

Nandgude TD, Bhise KS. Characterization of drug and
polymers for development of colon specific drug
delivery system. Asian Journal of Biomedical and
Pharmaceutical Sciences,2011:1(1):17-21.

Abrol R, Nehru VI, Venkatramana Y. Prevalence and
etiology of vertigo in adult rural population. Indian
Journal of Otolaryngology and Head and Neck
Surgery,2001:53(1):32-36.

Kirtane MV, Bhandari A, Narang P, Santani R.
Cinnarizine: A contemporary review. Indian Journal of
Otolaryngology and Head and Neck
Surgery,2019:71(2):1060—1068.

Godfraind T, Towse G, Van Nueten J. Cinnarizine: A
selective calcium entry blocker. Drugs
Today,1982:18:27-42.

Halpert AG, Olmstead MC, Beninger RJ. Mechanisms
and abuse liability of the antihistamine dimenhydrinate.
Neuroscience and Biobehavioral
Reviews,2002:26(1):61-67.

Zhou Y, Zhang Y, Zhao D, Yu X, Shen X, Zhou Y, et
al. TTD: Therapeutic Target Database describing target
druggability information. Nucleic Acids
Research,2024:52(D1):D1465-D1477.

155

16.

17.

18.

19.

20.

21.

22.

23.

More S, Nandgude T, Poddar S. Vesicles as a tool for
enhanced topical drug delivery. Asian Journal of
Pharmaceutics,2016:10(3):196-209.

Wani M, Rodge P, Baheti A. Preformulation studies of
Glipizide: First step towards developing stable osmotic
drug delivery system. Research Journal of Pharmacy
and Technology,2022:15(1):29-34.

Jain S, Shah RP. Drug—excipient compatibility study
through a novel vial-in-vial experimental setup: A
benchmark study. AAPS Pharm Sci
Tech,2023:24(5):117.

Sopanrao MS, Nandgude T, Poddar S. Formulation and
optimization of Lansoprazole pellets using factorial
design prepared by extrusion-spheronization technique
using carboxymethyl tamarind kernel powder. Recent
Patents on Drug Delivery and
Formulation,2017:11(1):54—66.

Manohar Kengar, Rohit Howal, Dattatray Aundhakar,
AmitNikam, Priyajit Hasabe. Physico-chemical
properties of solid drugs: A review. Asian Journal of
Pharmaceutical Technology,2019:9(1):53-59.

Prashant R, Rakesh M, Tanaji N, Sushilkumar P.
Solubility and dissolution enhancement of Albendazole
by spherical crystallization. Asian Journal of
Biomedical and Pharmaceutical Sciences,2016:6(52):9—
14.

Karkhanis VV, Captain AD, Patel PH. Development
and validation of UV spectrophotometric method for
estimation of Glipizide in bulk and pharmaceutical
dosage forms. International Journal of Pharmaceutical
Sciences and Research,2013:4(5):1865—-1867.
Nandgude TD, Bhise KS. Characterization of drug and
polymers for development of colon specific drug
delivery system. Asian Journal of Biomedical and
Pharmaceutical Sciences,2011:1(1):17-21.



