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ABSTRACT
Objective: Aim of preformulation study is to develop the elegant, stable, effective and safe dosage form by assay solubility and stability study of MSL.

Methods: Preformulation study was done to check the purity and stability of drug by different steps of preformulation study, first of this step
involve identification of melting point by DSC, and by using UV spectrophotometry can be detection of lambda max and calibration curve in ethanol
and phosphate buffer pH7.4. Drug was dissolved in different media to evaluate its solubility and stability in The study includes solubility, stability,
and pH of drug in different oil (Almond oil, Grape oil, Sesame oil, Clove oil, Olive oil, Jojoba oil, and Labrafil oil), different surfactants (Cremophor,
Tween 40, Tween 80, PEG 400, PEG600, PEG200, Labrasol), different co surfactants (Oleic acid, Imm 948, Vitamin E, frankincense oil, Labrafac oil,
and Imwitor30 with and without different antioxidants (sodium thiosulfate, sodium metabisulfite, vitamin C, and Vitamin E. FTIR done to check
purity and identity of drug and to evaluate MSL-solubilizing media interaction.

Results: The results from the Preformulation studies show melting point and lambda max of mesalamine were found to be 285.5 °C and 330 nm
respectively. MSL best condition of preparing in a solution in oil and acidic media at room temperature. The FTIR study of pure MSL confirms the
purity of drug and FTIR show the interaction of drug with tween 40; in which FTIR of MSL-tween40 show chemical interaction.

Conclusion: from solubility study of MSL in deferent media show different concentration of drug dissolve in mg/ml and stability of drug was

affected by type of media mainly pH of media in which oil media show better stability.
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INTRODUCTION

Mesalazine (5-aminosalicylic acid) is the active component of
sulfasalazine, which has been used for a long time in the treatment
of ulcerative colitis and Crohn'’s disease, either orally in different
controlled-release forms or rectally in the form of suppositories,
enemas and foams. Mesalazine (MSL), chemically known as 5-
amino-2 hydroxybenzoic acid its chemical structure shown in fig. 1,
is an anti-inflammatory drug used to treat and also maintain the
remission of mild to moderate ulcerative colitis or Crohn's disease.
MSL has been shown to be a potent scavenger of reactive oxygen
species that play a significant role in the pathogenesis of
inflammatory bowel disease, inhibition of natural Killer cell activity,
inhibition of antibody synthesis, inhibition of cyclooxygenase and
lipoxygenase pathways and impairment of neutrophil function [1].
The purpose of preformulation testing is to determine how the
physicochemical qualities of the drug ingredients and excipients will
affect the final product's formulation, manufacturing technique, and
pharmacokinetic and biopharmaceutical properties. To find out
whether an API (new medicinal entity) is compatible with typical
excipients, preformulation studies are useful. In order to increase
bioavailability, it directs the formulator to select the appropriate
drug substance form. It helps to learn everything there is to know
about a new drug entity. It is also useful for figuring out how to keep
formulations fresh. The development of a stable, effective, and safe
dosage form can be aided by preformulation studies [2, 3]. Before
starting the preformulation studies, we should know the properties
of the drug, potency relative to the competitive products and the
dosage form, literature search providing stability and decay data, the
proposed route of drug administration, literature search regarding
the formulation approaches, bioavailability and pharmacokinetics of
chemically related drugs [4]. It is white to pinkish crystals, slightly
soluble in water, 20 to 30 % absorbed following oral administrations
[5]. The determination of the physicochemical properties and
intrinsic solubility rate of mesalamine will provide a basis for
meaningful characterization of the drug. Mesalazine is unstable in
gastric acid, N-acetylated MSL is mainly excreted into the urine.
After rectal administration, 10-35% of the drug is absorbed,

whereas after oral administration, depending on the dose and the
type of formulation used, 15-67% of the drug is absorbed and
excreted into the urine, MSL is metabolized locally by the intestinal N-
acetyltransferase 1 (NAT1), 5-ASA acts locally on the colonic
epithelium and has multiple anti-inflammatory effects. Although the
exact mechanism of action remains to be elucidated, the main
mechanism includes inhibition of cyclooxygenase and lipoxygenase,
subsequently leading to reduced production of prostaglandins and
leukotrienes, respectively. After oral and rectal administration,
systemic concentrations of 5-ASA are low (\ 0.5 lg/ml) compared with
intraluminal colonic concentrations, and have been shown to increase
with higher oral 5-ASA doses. To evaluate the concentration-effect
relationship of 5-ASA, local tissue measurement of 5-ASA is preferred
because of the topical mechanism of action [6, 7].

The objective of this article is to study of MES physicochemical
properties; solubility and stability in different media, include oil,
polymers and surfactant.

O OH

Fig. 1: Chemical structure of mesalazine [8]

MATERIALS AND METHODS
Material

Mesalazine was purchased from Hyperchem China and the oils
(Labrosol, Transculol, Cremophare, Oleic acid, Almond oil, Grape oil,
Sesame oil, Imm 948, Clove oil Olive oil, Peppermint oil, Vitamin E,
Jojoba oil, Frankincenseoil, Labrafil oil Labrafac oil and Imwitor308)
and other surfactant from Kathy chinaz.
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Characterization of mesalazine

Before developing any dosage form, it is crucial to determine the
physicochemical properties of the medicine through preformulation
research. This information aids the formulator in developing a
refined, stable, efficacious, and safe dosage form. Moreover,
preformulation studies enable the validation of the drug's
legitimacy.

Methods
UV-wavelength (lambda max)

The lambda max (Amax) of MSL was identified using two media:
ethanol and phosphate buffer at pH 7.4. Precisely measured
mesalamine (10 mg) was dissolved in a 10 ml volumetric flask
containing ethanol for measurement of the drug's Amax in ethanol,
and in 10 ml of phosphate buffer at pH 7.4 for detection of Amax in
the phosphate buffer. The volume was increased to a level
containing a sufficient concentration of ethanol and phosphate
buffer at pH 7.4. This yielded a concentration of 100 pg/ml.
Furthermore, several aliquots were generated from the stock
solution. The aliquots underwent analysis using spectrophotometry
(Shimadzu, UV-1800, Japan) [9].

Preparation of standard curve

Mesalazine (MSL) (10 mg) was accurately weighed and dissolved in
a 100 ml volumetric flask containing phosphate buffer (pH 7.4) and
ethanol separately. To get a 100 pg/ml concentration. This stock
solution was used to prepare further standard solutions for the drug
with appropriate dilution. From the standard stock solution, several
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aliquots were measured using a UV spectrophotometer (Shimadzu,
UV-1800, Japan).

Solubility and stability Studies of MSL

The solubility experiments utilise the conventional shake flask
approach. The solubility values of MSL in various media are
determined as presented in table 1. Excess quantities of MSL are
introduced into a plain tube containing 2 ml of different oils,
surfactants, or co-surfactants until it reaches supersaturation. The
tube is then securely closed and put on a water bath shaker. The
medication solution was agitated for 48 h at 25 °C, the sample was
centrifuged at 3000 rpm for 30 min, and then 0.5 ml of the
supernatant was pulled out and diluted to 10 ml with ethanol. After
that, the concentration was quantified by using an ethanol calibration
curve in lambda max 331 nm using UV spectrophotometry [10].

Effect type of media on solubility

To wunderstand the effect of the type of media on UV
spectrophotometry absorbance of MSL, these different media
affected the stability of the MSL preparation. Different oils,
surfactants and co-surfactants are used, as shown in table 1.

Effect the type and concentration of antioxidant on solubility

To evaluate the effect of the type of antioxidant on UV
spectrophotometry absorbance of MSL. When we use a different
type of antioxidant, we evaluate how its concentration and type
affect the discolouration of MSL. n. The amount of antioxidant mixed
with MSL in a 50% ratio is represented by the formula code F*, as
shown in table 1.

Table 1: The effect of type of media and present of antioxidant

Experiments no. Media Experiments no. after add of antioxidant Type of antioxidant
F1 Labrosol F1* Sodium metabisulfite
F2 Transcutol F2* Sodium metabisulfite
F3 Cremophor F3* Sodium metabisulfite
F4 Tween 40 F4* Sodium metabisulfite
F5 Propylene glycol F5* Sodium metabisulfite
F6 Tween 80 F6* Sodium metabisulfite
F7 PEG 400 F7* Sodium metabisulfite
F8 PGE600 F8* Sodium metabisulfite
F9 PEG200 F9* Sodium metabisulfite
F10 Oleic acid F10* Sodium metabisulfite
F11 Almond oil - -
F12 Grape oil - -
F13 Sesame oil - -
F14 Imm 948 - -
F15 Clove oil - -
F16 Olive oil - -
F17 Peppermint oil - -
F18 Vitamin E - -
F19 Jojoba oil - -
F20 Frankincense oil - -
F21 Labrafil oil F21* Sodium metabisulfite
F22 Labrafac oil F22%* Sodium metabisulfite
F23 Imwitor308 F23* Sodium metabisulfite

Fourier transform infrared spectroscopy (FTIR)

FTIR scanning of KBr pellets containing powder samples of pure
drug, and MSL-Solubilizing media the wave number range 400-4000
cm-1 at a resolution of 4 cm-!, with speed of 2 mm/sec [11] grinding
the sample with potassium bromide (KBr) and subsequently
compacting it into a thin film disc using a precise technique.

Differential scanning calorimetric (DSC)

The thermodynamic characteristics of MSL were evaluated using a
DSC-60 Plus instrument (Shimadzu, Japan). A sample weighing
approximately 2 mg was placed in aluminum pans and heated from
30 to 400 °C at a rate of 10 °C/min, with nitrogen flowing at a rate of
50 ml/min [12].

RESULTS AND DISCUSSION
Melting point determination

DSC provides the information on the physical characteristics of the
sample. According to the thermograms fig. 2, MSL presented a sharp
endothermic peak at 285.5 °C, which is agree with references, Gupta
K, Roy SB and Newton AM]J, Prabakaran [13, 14].

UV-wavelength (Amax) and standard curve

The lambda max of MSL in ethanol was 331 nm, which closed to value
obtain by Rakesh Kumar Singh [15] and phosphate buffer pH 7.4 was
330.5 nm that closed to value in these references [9, 16], as shown in
UV spectrophotometry fig. 3 and 4, and the calibration curve shown in
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fig. 5 and 6 for MSL in ethanol and phosphate buffer pH 7.4, and
stander curve obtain from data in table 2. That have linear regression

Table 2: Linearity table of MSL in working standard (A) in ethanol (B) in phosphate buffer pH 7.4
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with R? value equal to 0.9994 for ethanol stander curve and linear

regression with R2 value equal 0.997 in phosphate buffer pH 7.4.

DscC
mw

10.00|

0.00

-10.00}

-20.00r

-30.001

-40.00}

285 .50C

100.00

200.00 300.00

Temp [C]

400.00

Fig. 2: Thermograms of mesalazine

A Concentration pg/ml Absorbance B Concentration pg/ml Absorbance
0 0 0 0
20 0.219 5 0.094
30 0.306 10 0.213
40 0.4 15 0.316
50 0.501 20 0.463
60 0.609 25 0.562
70 0.71 30 0.712
80 0.824 35 0.827
90 0.92 40 0.981
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Fig. 3: Lambda max of mesalazine in phosphate buffer pH 7.4
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Fig. 4: Lambda max of mesalazine in ethanol
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Fig. 5: Standard curve of MSL in phosphate buffer pH 7.4

eonctngion

Fig. 6: Standardc curve of MSL in ethanol

Solubility study

The solubility of MSL in different media, show result that MSL well
suffer from changed in color in some of these media, as shown in
table 3 and fig. 10.

The effect type of media on solubility study

When we used oil as media, as shown in table 3, the absorbance was
detected and the concentration of dissolved MSL. The solubility of
MSL in surfactant and co-surfactant was measured and the color
change to deep brown was more significant in the case of using
surfactant and co-surfactants than oils, as shown in table 3. The
oxidation potentials facilitated the ranking of the compounds
according to their susceptibility to oxidation. The color alteration of
MSL upon dissolving in surfactant and co-surfactant media occurred
within less than two hours, indicating a susceptibility to oxidation.

Theoretically, MSL upon oxidation well loses its aromaticity,
transforming into a quinone form as shown in fig. 7 [17]. As in E. S.
Salih1; M. S. Al-Enizzi The investigation in their paper revealed that
the blue dye product was generated exclusively in an alkaline
medium; hence, the effects of several alkaline solutions (pH 9-12)
and sodium hydroxide (pH>12) were examined [18].

Mesalazin is an acidic compound with pKa values of 2.30 and 5.69. It
exhibits a pH-dependent solubility profile, with a pKa for the
phenolic hydroxyl group (-OH) of MSL. This group possesses a pKa
of around 5.8, indicating it donates a proton at somewhat elevated
pH levels relative to the carboxylic acid group [18].

When we dissolve in basic media (surfactant and co-surfactant), the
pH of these media is shown in table 3; the discoloration process
develops well within 2 h.,, and the suggested mechanism of MSL
oxidation developing in basic media forms intense dye [19].

(b) o T’f
HO™

Fig. 7: Theoretical oxidation of mesalazine [16]
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Fig. 8: Theoretical MSL mechanism of oxidation in basic media [19]

Table 3: Solubility value of MSL in different media

Formula symbol Media Concentration mg/ml mean N+SD Color changed
F1 Labrosol 52.04+0.002 yes
F2 Transcutol 73.8+£0.00132 yes
F3 Cremophor 101.24+0.023 yes
F4 Tween 40 118.02+0.02 yes
F5 Propylene glycol 59.4+0.004 yes
F6 Tween 80 100.5+0.031 yes
F7 PEG 400 121.2+0.0021 yes
F8 PGE600 139.68+0.0019 yes
F9 PEG200 177.33+0.022 yes
F10 Oleic acid 26.25+0.0012 yes
F11 Almond oil 35.8+0.00133 No
F12 Grape oil 9.78+0.0023 No
F13 Sesame oil 1.84+0.011 No
F14 Imm 948 14.29+0.0011 No
F15 Clove oil 5.12+0.005 No
F16 Olive oil 5.47+0.017 No
F17 Peppermint oil 181.8+0.007 No
F18 Vitamin E 85.5+0.0041 No
F19 Jojoba oil 2.92+0.009 No
F20 Frankincense oil 4.59+0.018 No
F21 Labrafil oil 27.2+0.026 yes
F22 Labrafac oil 4.5+0.0056 yes
F23 Imwitor308 10.25+0.0044 yes

N=number of sampling which equal to 3 (mean of N+SD)

That mean there is relationship between intensity of color and pH of
media. The effect of pH was studied by forming the colored product in
the presence of various pH the absorbance of the proton transfer
product was measured fig. 7 and 8 [20] In oil media, free fatty acids are
recognized by the acidity index, which results in an acidic pH value for
the oil. The acidity index of oil is defined by British Standard

specifications as either the milligrams of potassium hydroxide necessary
to neutralize the total acidity in 100 g of oil or as a percentage of oleic
acid [21]. This indicates that there is no oxidation in the oil. In the
solubility study of MSL in co-surfactants and surfactants with a pH value
exceeding 5, as shown in fig. 10 [22] In fig. 9 show the chemical structure
of some of media that show chemical interaction with MSL.

CH3

B s

Poly(ethylene glycol) (PEG)

Fig. 9: Chemical structure of media used [21, 24]
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Fig. 10: MSL solution change in color that visually obtain during our analytical experiment in different oil and surfactant

Effect the type and concentration of antioxidant on solubility
and stability study

As mention previously, the oxidation more becomes easy at basic
media as in surfactant and co-surfactants, to resolve these problem
we add antioxidant, at first we add sodium thiosulfate as
antioxidant,the result we found there is no resolve in oxidation of
MSL as shown in fig. 11, when we use vitamin C (ascorbic acid) as

antioxidant, the oxidation did not resolve and the discoloration of
solution still intense dark brown color and there is no reduction in
oxidation rate [25] after we are use sodium metabisulfate the
intensity of color decrease as shown in fig. 12.

As concentration of sodium metabisulfate increase, the solution well
be more clear. to study the effect concentration of sodium
metabisulfate on tanscutol MSL liquid shown in fig. 13 [16, 25].

after addition of —
sodium thiosultfate

Fig. 11: Effect of sodium thiosulfate on discoloration that visually obtain during our analytical experiment

Imwiteor 308 with
antioxidant

Imwitor 308 +MSL
without antioxidant

Fig. 12: Effect use sodium metabisulfate on discoloration that visually obtain during our analytical experiment
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MSL+Transcutol +
Sodium metabisulfite
in equal concentration

Fig. 13: Effect of concentration of sodium metabisulfate as antioxidant on discoloration that visually obtain during our analytical experiment

Fourier transform infra-red spectroscopy (FTIR)

FT-IR spectrum of MSL appears, with peaks at 1354 for (OH bending)
Carboxylic acids and 1620 cm for (C=0) Carboxylic acids, the peak at
2553 cmt! for O-H stretching (phenolic and carboxylic that
Intramolecular hydrogen bonds), the 1190 cm? and 773.46 cm for
(C-N), Primary amine (N-H bend) at 1651 cm-,the peak for C-H stretch
of the aromatic group at 2978 cm, aliphatic stretching of C-H is
allocated to 2783 cm'l. Aromatic C=C peaks occur in the range 1579
cm?, that accepted with references [28-30] as show in fig. 14. Fig. 15

1211772024 10:06:33 AM

BPC ANALYSIS CENTER

show the spectrum correspondent to Tween 40 showed that it
possesses a methyl group C-H stretching at 2922 cm'}, an ester group
at 1735 cmt, an alkene group at 1643 cm, and an ether group at 1100
cm! [29] We chose F4 to detect MSL-solubilizing media interaction
due to the most readily occurring discoloration and more intense color
with Tween 40. the main peak of MSL was faded as shown in fig. 16,
indicate there is chemical interaction, the peaks at 2978 cm'! for C-H
stretch of the aromatic group disappear, O-H streaching in 2553 cm!
disappearand Aromatic C=C peaks occur in the range 1579 cm! also
faded due to MSL loss its aromaticity.
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Fig. 14: Fourier transform infrared spectroscopy (FTIR) of pure MSL
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Fig. 16: Fourier transform infrared spectroscopy (FTIR) of MSL and tween 40 mixture

CONCLUSION

Mesalazine is the conventional treatment for inflammatory bowel
disease. The pre-formulation studies facilitate the identification and
confirmation of the drug's purity. In our research article, these
studies include the characterization of the pure drug through UV
spectrophotometry to determine lambda max and calibration curves
in ethanol and phosphate buffer at pH 7.4, as well as the melting
point obtained via DSC that accepted with previous study. The
solubility analysis of MSL in various media which is show
discoloration in surfactant and co-surfactant. An FTIR analysis
showed on MSL in Tween 40 reveals a principal peak consistent with
the reference. The FTIR spectrum of the MSL-Tween 40 combination
demonstrates the absence of the primary peak of MSL, indicating a
chemical interaction.
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