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ABSTRACT

Loratidine is a weekly aqueous, dissolvable antihistamine medicate, which has a place with the BCS class Il. The
impact of hydrotropes, for example, sodium benzoate, urea, sodium salicylate, sodium acetic acid sodium citrate,
derivation and nicotinamide on the dissolvability of Loratidine was inspected. The medication is broken up in
several hydrotropic products with 1 to 5 M and .max is calculated using the UM-visible spectrum. The solvency of
the medication was observed to be 0000569 mg/ml, showing that the medication is once in a while dissolvable.
Accordingly, the expansion of hydrotropic operators expanded the dissolvability of the medication. The
dissolvability improvement ratios of various hydrotropes can be classified in slow order as: sodium salicylate>
sodium benzoate>nicotinamide> sodium acetate> sodium citrate> urea. From the outcomes of the dissolving
focuses, UV and FTIR checks, it very well may be inferred that the medicine is unadulterated and has no
pollutions. The expression of the saturated drug (30%) of sodium salicylate at 50 minutes and that of sodium
benzoate was (22%) and was (16%) in nicotinamide, indicating that the results agree with the solvency. From the
different arrangements of the hydrotropic strategy, it was inferred that the most extreme grouping of hydrotropic
specialists demonstrated the best outcomes with this system. The method is simple and can be used in the
laboratory on a smaller scale.
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INTERODUCTION
The term ‘solubility’ may be characterized as greatest

Sodium benzoate, Sodium citrate, Urea, Niacin amide
and so on and have many advantage that it doesn't

portion of solute which can be fragmented in a specified
volume of dissolvable. It has been described amount
astute just as quality savvy. Amount it was characterized
as measure of solute broke down in a soaked
arrangement at an ideal temperature. In quality terms,
dissolvability has characterized as the great cooperation
of at least two substances to shape an atomic scattering.
(Parveet al., 2014). IUPAC characterizes dissolvability
as the systematically measure of a soaked arrangement
communicated as measure of solute broke down in
dissolvable. Solvency could be given in molality, units of
focus, mole portion, mole proportion, and different units.
Medication viability is being influenced by poor fluid
dissolvability and a few medications show reactions
because of their poor solvency. There are numerous
strategies which are utilized to improve the watery
solvency. They can expand the fluid dissolvability for
expanding the viability and lessening the reactions of the
medication. This has been genuine for parenteral, topical
and oral managed details. Hydrotropy was one of the
solvencies upgrading strategy which increment
dissolvability by utilizing the hydrotropic operators like

require concoction changes of hydrophobic medications,
utilization of natural dissolvable, orpreparation of
emulsion solutionetc. (Kapadia et al., 2011). Solubility
improved technique can be ordered for physical changes,
substance changes in medication excipient's and other
method. Physical changes are molecule size decrease like
micronization and nano suspension, changes of the gem
structure like polymorphs, indistinct structure and
crystallization, tranquilize scattering in bearer like
eutectic blend, strong scatterings, strong arrangement
and cryogenic technique. Chemical changes like
changing of pH, utilization of cushion arrangement,
derivatization, complexation, and salt formation. Other
strategies that are Supercritical liquid procedure,
utilization of adjuvant surfactants, dissolvability,
hydrotropic operators and novel excipient.

Identification of drug

Determination of Melting point: Anopenend capillary
tube was taken and Loratidine, drug will be filled in it
and record the temperature at which the drug will start
melting by Digital melting point apparatus.
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UV analysis of drug identification: There will be
studied Ane Of Loratidine drug by UV-visible
spectrophotometer.

Determination of functional groups by FTIR:
Functional groups will be determined by the spectr FTIR
Spectrophotometer for the identification of Loratidine
Drug.

Analytical Methods
Scanning of Drug: The drug is saturated with water and
then the solution is scanned to found the A,y OF the drug.

Preparation of Standard Plot of drug: The drug is
being dissolved in different medium such as 0.1N HCI,
Methanol and water with various concentrations and the
Amax IS being  estimated utilizing UV-visible
spectrophotometer. Now the solution is sonicate for 15
minutes and then solution is filtered through the
Whattmann filter paper/41.The reading were calculated
in triplicates and mean and standard deviation was noted
down. Using these values we will further calculate the
solubility of the drug in various hydrotropic agents.

Preformulation studies

Determination of Solubility of the Drug: The
medication solvency of the medication is resolved at
25+1°C and now the medication is added to the two
screws topped 10ml of volumetric flask containing
distinctive watery frameworks, for example, refined
water and diverse hydrotropic specialists. The volumetric
cups were shaken precisely for 12h at 25+1°C in a
Sonicator. These arrangements were permitted to
equilibrate and the supernatant fluid was taken for proper
weakening in the wake of sifting through Whattmann
channel paper and broke down spectrophotometrically
against water as clear. It was seen that there is
augmentation in the solvency of the medication in
different hydrotropic specialists.

Formulation of Hydrotropes

Determination of Solubility in different hydrotropic
agents: Solubility of the drug is decided at 28+ 2.in
which abundance measure of the medication was added
to the 25ml volumetric flagon containing 15ml of various
watery framework viz. refined water, sodium
benzoate(1,2,4,6,8M),Urea(1,2,4,6,8,10M) and sodium
acetate(1,2,4,6,8 M) and arrangement and so on. The
upgrade proportion in solvency was controlled by the
accompanying recipe.

Solvency of the medication in  hydrotropic
arrangement/Solubility of the medication in refined
water (mg/ml).

Preparation of the hydrotropic solution: The
medication is being broken down in the different
hydrotropic operator containing distinctive fixation and
the model was moved into 50ml volumetric flagon
including diverse convergence of the medication and the

arrangement is being shaken, sonicate for the 7min and
weakened up to 50ml with refined water and sifted
through the Whitman channel paper#l and of the
separated arrangement was extra weakened to 50ml with
refined water to figure stock arrangement (100mg/ml).

Selection of Hydrotropes: Distinctive accessible
hydrotropic solubilizer including refined water, sodium
benzoate(1,2,4,6,8M), Urea(1,2,4,6,8,10 M) and sodium
acetic acid derivation (1,2,4,6,8 M) are being utilized for
improvement at room temperature.

Properties of the Hydrotropes: The various solution
properties of hydrotropesuch pH, conductance
wasalsobeing studied to raise the solubility of the drug
with increase in the hydrotropic concentration.

Evaluation of Hydrotropy

Determination of Conductance: Conductance was
being determined by calibration against 0.1M KCI. The
various hydrotropic  solutions were made and
conductance values were noted down with respect to
each hydrotropic agent.

Determination of pH: Using the digital pH meter, the
various hydrotropic solutions were measured at various
concentrations.

UV Spectral Studies: UV scanning was performed for
Loratidine in various hydrotropic agents and in water.
The Water: Methanol (1:1) is used as stock solution and
further dilution is done with the concentration range of 4-
20ug/ml to estimate the absorbance of Loratidineutizing
the UV-visible spectrophotometer in the range of 200-
400nm.The various hydrotropic solutions was also
scanned under UV-visible spectrophotometer using water
as a blank reagent in the range of 200-400nm.

FTIR Scanning: FTIR scan of drug and various
hydrotropic solutions was recorded from 4000cm™ to
400cm™. This scan is done to check the presence of
various functional groups in the spectra of drug and
various hydrotropic agents.

Cumulative percentage Drug Permeated Study: In
this cumulative drug release study we have used the
diffusion cell apparatus in which we used phosphate
buffer saline (0.1 M, pH=7.4) at 37 C. It consists of
receptor as phosphate buffer (pH=7.4) and donor as
saturated solution of the drug and various hydrotropic
agents. The study was carried for 3hrs and at prearranged
time intervals (10, 20, 30, 40, and 50--180 min) 1ml
aliquots were withdrawn, diluted and analyzed
spectrophotometricallyat Amax 247nm.An equal volume
of fresh medium, was replaced into the apparatus after
each sampling. Permeated study was performed in
duplicate for each batch. Drug concentration will be
examined by UV visible spectroscopy by dilution of drug
sample in different media.
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FTIR Spectroscopy of drug: FTIR scan of Loratidine
was recorded from 4000cm™ to 400cm™ and finger print
region is compared with FTIR scan from the reported
spectra.(Mohammed et al., 2015).Major peaks were
obtained were at 2880.93cm™, 1703.75cm™, 1226.51cm’

! 790.44cm™. This peak corresponds to the presence of
characteristic functional group in the spectra of
Loratidine. The spectra of drug were given in the
following Fig.3.2.

Fig.1: FTIR of Loratidine.

Preparation of Standard plot of drug

concentration range from 8- 40ug/mland the absorbance

Standard Plot with Methanol: Standard calibration was stately in triplicates using the UV-
curve of Loratidine was equipped in Methanol using the spectrophotometer.
Table 1: Observation table for Loratidine with Methanol.
Concentration Mean
S.No (ug/mi) Ay A, A; *(n=3) +SD
1. 0.4 0.083 | 0.042 | 0.049 | 0.058 | 0.017
2. 0.8 0.093 | 0.087 | 0.084 | 0.088 | 0.003
3. 1.2 0.112 | 0.135 | 0.142 | 0.129 | 0.012
4. 1.6 0.192 | 0.172 | 0.185 | 0.183 | 0.008
5. 2.0 0.214 | 0.211 | 0.223 | 0.216 | 0.005
0.25 -
0.2 -
8
£ 015 -
-—
5
Z 01 v =0.1028x + 0.0115
- R?=0.9914
0.05 -
0 T T T 1
0] 0.5 1.5 2 2.5
Concentration(ng/ml)

The linear equation was calculated by plotting
absorbance in y-axis and concentration (ug/ml) in x-axis.
The coefficient of correlation value was found to be 0.99
which indicates that the absorbance and concentration
are linear.

Standard Plot with 0.1N HCI: Calibration curve of
Loratidine was also prepared in 0.1N HCI using the UV-
visible spectrophotometer. The values of absorbance

were calculated in triplicates. Standard Calibration curve
along with mean value are given in Table 3.4.

Standard Plot with 0.IN HCI: Calibration curve of
Loratidine was also prepared in 0.1N HCI using the UV-
visible spectrophotometer. The values of absorbance
were calculated in triplicates. Standard Calibration curve
along with mean value are given in Table 2.
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Table 2: Observation table of standard plot of drug in 0.1N HCI.

S. Concentration Mean
N (ug/m) As A, As *(n=3) +SD
1. 8 0.139 0.167 0.145 0.150 0.0120
2. 16 0.241 0.285 0.245 0.257 0.0198
3. 24 0.370 0.335 0.337 0.347 0.0160
4, 32 0.459 0.452 0.445 0.452 0.0057
5. 40 0.585 0.570 0.567 0.574 0.0078
0.7
0.6
o 0.5 4
=
= 04 -
<
2 0.3 y=0.013x +0.0434
R2=10.9975
< 0.2 -
0.1 -
0 T T T T 1
0 10 20 30 40 50
Concentration(ng/ml)
Table 3: Solubility of Nicotinamide in various Concentration.
Concentration of Volume . -
S.No. Nicotinamide Ni A”.“’“”‘. of made up to SOIUb”'Ity h Solubility .
(M) icotinamide(g) (ml) (mg/ml) Enhancement Ratig
1. 0 0 0.000569 0.000569
2. 1 1.22 0.086 151.14
3. 2 244 10 0.110 193.32
4. 3 3.66 0.135 237.25
5. 4 4.88 0.151 265.37
6. 5 5.10 0.181 318.10
0.25
y =0.0321x + 0.0304
. 02 R? = 0.9042.0321x+ 0.0304
E R?=0.9042
Eh 0.15
=
= 01
=
=]
v 0.05
0
0 1 2 3 4 5 6
Concentration(M)

Fig 3: Graph of Solubility of Loratidine in various molar solutions of Nicotinamide.
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Table 4: Solubility of Sodium Benzoate in various Concentration.

Concentration of | Amount of Sodium Volume Solubilit Solubility
S.No Sodium Benzoate Benzoate made upto (m /ml)y Enhancement
(M) (9) (ml) 9 Ratio
1. 0 0 0.000569 0.000569
2. 1 14 24.52 43093.14
3. 2 2.8 10 63.41 111441.12
4, 3 4.2 4.39 7715.28
5. 4 5.6 5.91 10386.64
0.18 -
0.16 - ¥ =0.035x+ 0.0265
R2=0.8776
_ 014
T o012
? 0.1
2 0.08
= 006
=
S  0.04
7]
0.02
0 . .
4 5

Concentration(M)

Fig 4: Graph of Solubility of Loratidine in various molar solution of Sodium Benzoate.

Table 5: Solubility of Sodium Acetate in various Concentration.

Concentration of AmOL.mt of Volume made - Solubility
; Sodium Solubility
S.No Sodium Acetate upto Enhancement
Acetate (mg/ml) ;
(M) ) (ml) Ratio
1. 0 0 0.000569 0.000569
2. 1 0.82 0.00127 2.23
3. 2 1.64 10 0.00125 2.19
4. 3 2.46 0.00120 2.10
5. 4 3.28 0.00125 2.19
6. 5 4.10 0.00148 2.60
0.0016
0.0014
=E‘ 0.0012 -
? 0.001 y = 0.0001x+ 0.0009
~— R2 =0.5868
Q 0.0008
E 0.0006
S 0.0004 -
0.0002 -
0 T T T T T ]
0} 1 2 3 4 5 6

Concentration(M)

Fig 5: Graph Plot of Loratidine with various molar concentration of Sodium Acetate.
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Table 6: Solubility of Sodium Citrate in various Concentration.

S No Conc. of Sodium | Volume of Sodium Volume made Solubility(mg/ml)
' Citrate(M) Citrate(ml) upto(ml) yimg
1. 0 0 0.000569
2. 1 2.94 0.00054
3. 2 5.88 10 0.00081
4, 3 8.82 0.0010
5. 4 11.76 0.00094
6. 5 14.70 0.00087

0.0012
0.001
‘Eb 0.0008
£
Q 0.0006 y = 8E-05x + 0.0006
— R? =0.6482
E 0.0004 |
[=]
[7.0]
0.0002 -
0 T T T 1
° 1 2Ct.'n:ln::t:':l:ltle’ation(M)4 6

Fig 6: Graph of Solubility of Loratidine in various molar solutions of Sodium Citrate.

Table 7: Solubility of Sodium Salicylate in various Concentration.

Concentration of | Amount of Volume made Solubilit
S.No Sodium Sodium ubto Solubility Enhancemﬁnt
' Salicylate Salicylate P (mg/ml) ;
(M) @) (ml) Ratio
1. 0 0 0.000569 0.000569
2. 1 1.60 5.14 9033.39
3. 2 3.20 10 6.57 11546.57
4, 3 4.80 7.79 13690.68
5. 4 6.40 15.72 27627.41
6. 5 8.00 19.47 34217.92
25 -
20 -

— y=3.7231x-0.1926

E R2 = 0.9403

£ 15

g

E? 10

%

= 5

[ 0]

0 T 1
5 6
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Concentration(M)

Fig 7: Graph of Solubility of Loratidine in various molar solutions of Sodium Salicylate.
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Comparison of different Hydrotropes in solubility enhancement

70

60

50

40

30

20

Solubility(mg/ml)

10

0

-10

Concentration(M)

~

Fig 8: Comparative equilibrium solubility of Loratidine in various Hydrotropes.

1=Sodium Benzoate
2=Sodium Citrate
3=Sodium Salicylate
4=Sodium Acetates

5=Urea

6=Nicotinamide

Percentage Cumulative Drug Permeated in Loratidine
Table 8: Percentage Cumulative Drug Permeated Study.

Time Absorbance
(min) (nm)
Conc Conc Conc o
Al A2 Average (ug/ml) D.F (mg/ml) (mg/ml)*7.5 CDP %CDP
10 0.023 | 0.022 0.0225 0.0238 10 | 0.0000238 0.0001785 0.000179 1.103
20 0.029 | 0.028 0.0285 0.261 10 0.000261 0.0019575 0.001981 12.24
30 0.03 0.03 0.03 0.321 10 0.000321 0.0024075 0.002692 16.63
40 0.033 | 0.031 0.032 0.4 10 0.0004 0.003 0.003606 22.28
50 0.037 | 0.042 0.0395 0.757 10 0.000757 0.0056775 0.006683 41.29
60 0.039 | 0.043 0.041 0.698 10 0.000698 0.005235 0.006998 43.23
80 0.044 | 0.049 0.0465 0.976 10 0.000976 0.00732 0.009781 60.43
100 0.049 | 0.051 0.05 1.115 10 0.001115 0.0083625 0.011799 72.90
120 0.051 | 0.053 0.052 1.194 10 0.001194 0.008955 0.013507 83.45
180 0.059 | 0.055 0.057 1.392 10 0.001392 0.01044 0.016186 100
120 -
100 -
80
(=1
8 60 |
=
40
20
o T T T 1
Q 50 100 150 200
Time(min)
Fig 9: Drug Permeated Study.
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Comparison of dissolution profile in hydrotropic agents

Table 9: Comparative Study of CDP in different Hydrotropic Agents.

Time(min) Drug Drug: NA | Drug:SS Drug:SB
0 0 0 0
10 0.013731 5.826923 4.713462 8.722527
20 0.152408 6.603846 5.341923 9.885531
30 0.2071 8.342308 12.86269 12.30311
40 0.277369 11.36538 21.28346 16.20421
50 0.5141 15.88077 30.835 21.81777
60 0.538292 22.07308 41.60962 29.2964
80 0.752369 30.12692 53.815 39.00641
100 0.907638 40.49615 67.54346 51.3141
120 1.038985 53.45769 83.11808 66.57051
180 1.245062 69.07308 100.7081 84.85195
120
100
80
=4—Drug
a 60
8 == Drug:NA
® 20
Drug:SS
20 === Drug:SB
0 o> +*
204} 20 40 60 80 100 120 140 160 180 200
Time(min)

Fig 10: Comparative study of %CDP of Loratidine with Hydrotropic agents.

CONCLUSION

Solubility is the important parameter of the
pharmacokinetic performance of any drug. There are
primary issues of medications which are inadequately
dissolvable in water and less bioavailable outcomes in
restorative disappointment. Hydrotropic solubilization
was observed to be great method in the dissolvability and
disintegration improvement of poor water solvent
medications. To upgrade the dissolvability of the
Loratidine tranquilize Hydrotropy strategy is utilized for
improving the solvency of the inadequately solvent
medications. The strategy can be utilized for the normal
investigation of the medication. This strategy will have
specific significance in detailing of fluid dose structures
to give new life to old medications. Different ex-
perimental studies have affirmed their solvency potential
alongside a non-lethal, non-combustible and eco-
accommodating nature.

Analytical Methods, calibration curve of the drug was
done in 0.1N HCI, Methanol, and Methanol: Water. The
Amax Of the drug Loratidine was found to be in 200-300
range in aqueous standard plot of the drug.

From the consequences of softening point, UV Scan and

for the calculation of the solubility enhancement in
various hydrotropic agents.

The FTIR results have shown compatible results with the
different hydrotropic agents and have no interaction with
the drug and there was slight move in the pinnacles and
these progressions might be because of feeble
connections among Loratidine and hydrotrope atoms
because of frail hydrogen holding, particle dipole bond
arrangement or London powers of attractions.
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