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Introduction

Abstract

Purpose: Cocrystallisation of drug with coformers is a promising approach to alter
the solid sate properties of drug substances like solubility and dissolution. The
objective of the present work was to prepare, formulate and evaluate the piroxicam
cocrystal by screening various coformers.

Methods: Cocrystals of piroxicam were prepared by dry grinding method. The
melting point and solubility of crystalline phase was determined. The potential
cocrystal was characterized by DSC, IR, XRPD. Other pharmaceutical properties like
solubility and dissolution rate were also evaluated. Orodispersible tablets of piroxicam
cocrystal were formulated, optimized and evaluated using 3 factorial design.

Results: Cocrystals of piroxicam-sodium acetate revealed the variation in melting
points and solubility. The cocrystals were obtained in 1:1 ratio with sodium acetate.
The analysis of Infrared explicitly indicated the shifting of characteristic bands of
piroxicam. The X-Ray Powder Diffraction pattern denoted the crystallinity of
cocrystals and noteworthy difference in 26 value of intense peaks. Differential
scanning calorimetry spectra of cocrystals indicated altered endotherms
corresponding to melting point. The pH solubility profile of piroxicam showed
sigmoidal curve, which authenticated the pKa-dependent solubility. Piroxicam
cocrystals also exhibited a similar pH-solubility profile. The cocrystals exhibited
faster dissolution rate owing to cocrystallization as evident from 30% increase in the
extent of dissolution. The orodispersible tablets of piroxicam cocrystals were
successfully prepared by direct compression method using crosscarmelose sodium
as superdisintegrant with improved disintegration time (30 sec) and dissolution rate.
Conclusion: The piroxicam cocrystal with modified properties was prepared with
sodium acetate and formulated as orodispersible tablets having faster disintegration
and greater dissolution rate.

The solubility and dissolution rate of drugs is a decisive
factor after oral administration for rate and extent of
absorption. This factor offers key challenge for the
development and formulation of effective drug in the
pharmaceutical industry. More than 60% drugs coming
from synthesis and 40% drugs in the development are
poorly soluble and face bioavailability problems. Various
strategies have been well documented to enhance
solubility and dissolution of poorly soluble drugs viz salt
formation, solid  dispersion,  microemulsification,
cosolvency, inclusion complex formation  with
cyclodextrin etc.™

Pharmaceutical cocrystal is a budding tool to modify
solubility, dissolution rate and physical and chemical
stability of drug substances while keeping the
pharmacological effect of drug unchanged. Cocrystal can
be defined as stoichiometric multi-component system
connected by non-covalent interactions in which two

distinct components are solid under ambient conditions.
A pharmaceutical ~ cocrystal  constitutes  active
pharmaceutical ingredient and benign substance called a
coformer. The cocrystals of piroxicam were reported
with different carboxylic acid by solution crystallization,
melt crystallization and solvent drop grinding method.>”

Piroxicam is nonsteroidal anti-inflammatory BCS class Il
drug with prevalent solubility problem. It takes about 3-5
hrs to reach peak plasma concentration after oral
administration. This indicates poor absorption of
piroxicam after oral administration. Drug dissolution in
biological fluid is slow due to limited aqueous solubility
leading to erratic bioavailability and suboptimal efficacy.
Drug dissolution in vivo is the rate-controlling step in
drug absorption. It is indicated for acute or long-term use
in the relief of signs and symptoms of osteoarthritis and
rheumatoid arthritis.®*2
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Rapid onset and improved bioavailability are desirable for
analgesics. Hence there is strong scientific and clinical
need to prepare novel forms of piroxicam possessing
modified solubility and dissolution rate which can be
formulated for oral administration. Accordingly aim of the
present study was to prepare pharmaceutical cocrystal of
piroxicam, formulation of orodispersible tablets containing
piroxicam cocrystal and its evaluation.”%

Materials and Methods

Piroxicam was gift sample from the Shreya Life sciences
Aurangabad (India). All other chemicals were purchased
from the SD Fine Chemicals Mumbai (India). Double
distilled water was used throughout the research.

Preparation of cocrystal

Dry grinding method was employed for the preparation
of piroxicam cocrystals. Drug and coformer were mixed
in different molar ratio (1:1 and 1:2) in mortar and pestle
for 45 min to form cocrystals. This was dried an
overnight at ambient temperature and stored in tight
containers. The 20 coformers screened were adipic acid ,
benzoic acid, cinnamic acid, citric acid, glutaric acid, p-
hydroxybenzoic  acid, hippuric  acid,  malonic
acid,resorcinol,  saccharine  sodium, 1-hydroxy-2-
napthoic acid, sodium acetate, urea, catechol, ferulic
acid, aerosil-200, nicotinamide, para amino benzoic acid,
anthranilic acid and succinic acid.???

Determination of melting point
Melting point of the compounds were estimated using
digital melting point apparatus.

Saturation solubility

The solubility was determined by dissolving excess
quantity of pure drug and cocrystals in the 10 ml vials
containing water. The vials were subjected to agitation
on rotary shaker and allowed to stand for equilibrations
for 24 hrs. The samples were filtered after 24 hrs, diluted
with  distilled water and analyzed by UV
Spectrophotometer at 353 nm.?

IR spectroscopy

IR spectroscopy was employed to determine the probable
interaction between drug and coformer. The samples
were dispersed in KBr pellet and scanned using
Shimadzu IR Spectrophotometer between 4000-400 cm™
with resolution of 4 cm™.

Differential scanning calorimetry

The thermal behavior of drug alone and cocrystal was
determined by Differential scanning calorimetry (DSC)
studies by Mettler Toledo DSC 822e Module. Weighed
samples were heated in aluminum pans at a rate of
5 °C/min, from 0 to 300 °C temperature range, under a
nitrogen stream. The instrument was calibrated using
indium and empty aluminum pan was used as a
reference.

Powder X-ray diffraction

The silicon sample holders were utilized to get
diffraction patterns of pure Piroxicam and cocrystal
(Bruker D8 Advance Diffractometer). The instrument
was equipped with a fine focus X-ray tube and each
sample was placed on to a goniometer head that was
motorized to permit spinning of the sample during data
acquisition.

Effect of pH on solubility of piroxicam

The solubility of piroxicam was determined in the
various buffers, pH 1 to pH 10 individually. Excess
amount of piroxicam was added in the vials containing
10 ml of each buffer. The vials were subjected to rotary
shaking and allowed to stand for equilibrations for 24
hrs. The samples were filtered after 24 hrs, diluted with
distilled water and analyzed by UV Spectrophotometer at
353 nm.?*

Effect of pH on solubility of piroxicam cocrystal

The piroxicam cocrystals in excess quantity were
dissolved in hydrochloric acid buffer (pH 1.2), acetate
buffer (pH 4.5) Phosphate buffer (pH 6.8 and pH 7.4).
The vials were subjected to agitation on rotary shaker
and allowed to stand for equilibrations for 24 hrs. The
samples were filtered after 24 hrs, diluted with distilled
watgg and analysed by UV Spectrophotometer at 353
nm.

Powder dissolution study

Dissolution studies were performed in 0.1 N HCI (900
ml) for 60 min at 37+0.5°C and 50 rpm using USP type
Il dissolution test apparatus (Electrolab, Mumbai, India).
The pure drug and cocrystal equivalent to 20 mg of drug
was used for the study. The 5 ml of samples were
withdrawn after specified time interval and analyzed by
UV spectrophotometer at 353 nm.

Formulation of orodispersible tablets of piroxicam
cocrystal by 3 full factorial design

An accurately weighed quantity of piroxicam cocrystal
equivalent to drug dose and all other ingredients were
passed through 60-mesh sieve and mixed in vertical
blender for 30 min. The resulting blend was directly
compressed into tablets. The quantity of all components
was constant except superdisintegrant and binder. Round
concave tablets of 200 mg in weight and 4 mm in
diameter were prepared using Cadmach multi station
tablet compression machine. Table 1 outlines the
composition  of  various  orodispersible  tablet
formulations.

Evaluation of pre-compression parameters

Prior to compression, powder blends were evaluated for
tapped density, bulk density, and flow and
compressibility parameters. Flow properties of powder
were determined by angle of repose and compressibility
by Carr's index and Hausner ratio.
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Table 1. Composition of factorial design formulations

Ingredients F1 F2 F3 F4 F5 F6 F7 F8 F9
Piroxicam cocrystal 24.96 24.96 24.96 24.96 24.96 2496 2496 24.96 24.96
Crosscarmillose sodium 10 7 10 4 7 4 10 7 4
MCC PH102 103.04 100.04 100.04 109.04 106.04 106.04 97.04 110.04 103.04
Mannitol 54 54 54 54 54 54 54 54 54
PVP K-30 4 10 7 4 4 7 10 7 10
Aspartame 2 2 2 2 2 2 2
Magnesium Stereate 2 2 2 2 2 2 2 2 2
Total 200 200 200 200 200 200 200 200 200

Evaluation of post compression parameters

Thickness and weight variation

The thickness of the tablets was measured using a digital
Vernier caliper. Five tablets were randomly taken from
each formulation and thickness of each of these tablets
was measured. The results are expressed meanzstandard
deviation (SD). Twenty tablets were selected at random
and average weight was determined using an electronic
balance (Shimadzu). Tablets were weighed individually
and compared with average weight.

Hardness and friability

Five tablets were randomly selected from each batch and
hardness of tablets was determined by using Monsanto
hardness tester. The mean values and standard deviation
for each batch were calculated. The friability of tablets
was measured using USP type Roche friabilator.
Preweighed tablets (equivalent to 6.5 g) were placed in
plastic chambered friabilator attached to motor revolving
at a speed of 25 rpm for 4 min. The tablets were then
dedusted, reweighed, and percent weight loss was
calculated using the formula, % friability = ((initial
weight—final weight)/ initial weight)x100.

Wetting time

Six circular tissue papers of 10 cm diameter were placed
in a Petri dish and 10 ml of water containing amaranth
dye was added to it to identify complete wetting of tablet
surface. A tablet was carefully placed on the surface of
tissue paper in Petri dish at ambient temperature. The
time taken by water to reach upper surface of the tablet
and to completely wet the tablet was noted as wetting
time. The study was performed in triplicate and time was
recorded using stopwatch.

In vitro disintegration time

The digital tablet disintegration test apparatus (Veego)
was used to determine in vitro disintegration time (DT)
using distilled water at 37+£2°. The time in seconds taken
by tablet for complete disintegration with no residue
remaining in apparatus was recorded as mean+SD.

In vitro drug release study
The drug release studies were performed using the USP
dissolution  test  apparatus (VDA-6DR  USP

Stds.,Veego) employing paddle method. The
dissolution test was performed using 900 ml of 0.1 N
hydrochloric acid at 37+0.5° and paddle speed of 50
rpm. Samples (5 ml) were collected at predetermined
time intervals (5 min) and replaced with equal volume
of fresh medium. The study was continued for 60 min,
samples were then filtered through 0.45 pm membrane
filter and analyzed at 353 nm using UV
spectrophotometer (Shimadzu).

Water Absorption Ratio

A piece of tissue paper folded twice was placed in small
Petri dish (7.5cm) containing 7 ml water. A tablet was
put on the tissue paper and allowed to wet completely.
The wetted tablet was then weighed. The water
absorption ratio R was determined using following
equation R=W_-W,/W,x100

Drug content

Twenty tablets were weighed and powdered. Powder
equivalent to a single dose of piroxicam was weighed,
dissolved in few ml of methanol, diluted with 0.1N
hydrochloric acid and assayed for drug content at 353 nm
using UV-Visible spectrophotometer (Shimadzu).

Stability study

The optimized formulation was subjected to stability
study according to ICH guidelines, at room temperature,
30+2°/60%RH+5% and 40+2°/75% RH+5% condition in
stability chamber (HMG, India) for three months. Tablets
were assayed for drug content for 90 days at the interval
of one month.%?’

Preliminary trial formulations of piroxicam cocrystal
were framed by direct compression method using
varying concentration of superdisintegrant
(crosscarmellose sodium) and binder (PVP K-30). The 32
factorial design was used for the optimization of
variables (Design Expert 8.0.7.1). The two independent
factors, concentration of crosscarmelose sodium (X1)
and concentration of PVP K-30 (X2), were set to three
different levels and experimental trials were performed
for all nine possible combinations. The dependent
responses measured were in vitro disintegration time
(Y1) and percent drug release (Y2).
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Results and Discussion

The 20 coformers were screened for potential cocrystal
formation with piroxicam by dry grinding method. Only
sodium acetate successfully interacted with piroxicam,
giving novel cocrystal form. The obtained piroxicam
cocrystal was subjected to physichochemical evaluation
and orodispersible tablet formulation.

Melting point and saturation solubility

The melting points of pure drug, coformers and cocrystals
were determined and recorded in Table 2. The saturation
solubility of pure drug and potential cocrystals were also
determined and reported in Table 2. Both these parameters
were estimated as a preliminary screen for potential
cocrystals. Melting points of cocrystals were lesser than
the piroxicam. The depression of melting points revealed
multi component system and designated formation of
cocrystals. The modified melting points of cocrystals
might be attributed to the interaction between piroxicam
and coformers, change in crystallinity of molecules or

different packing arrangement. This interaction results in
some change in molecular arrangement leading to new
crystal form possessing modified physical properties viz.
melting point and/or solubility.?®

Solubility of cocrystals was increased with each coformer
but remarkably improved (5 folds) with sodium acetate.
This indicates the successful interaction of piroxicam with
coformers and formation of cocrystals. The interaction
between the pyridine and amide nitrogen atom of
piroxicam and sodium acetate might have formed the
cocrystal. The hydrogen bonding between pyridine and
amide nitrogen of piroxicam and carboxylic acid leading
to cocrystal formation was reported.”® Similar studies
pertaining to solubility enhancement were reported with
cocrystals of fluoxetine hydrochloride, niclosamide,
meloxicam etc.*** Based on the results, piroxicam-
sodium acetate cocrystal (called as piroxicam cocrystal in
the following sections) was further characterized and used
for the formulation of orodispersible tablets.

Table 2. Melting point and solubility of cocrystals

Melting point Cocrystal melting Solubility* Cocrystal melting Solubility*
Bl ey coformer point (1:1) (mg/ml) (1:1) point (1:2) (mg/ml) (1:2)
Piroxicam 198-200 0.09769+0.32
Piroxicam-sodium 324 184-187 0.49166+0.61 189-191 0.30912+0.88
acetate
Piroxicam-saccharine 277 181-183 0.11447+0.60 178-179 0.21515+0.49
sodium
Piroxicam-Urea 132-135 171-173 0.1072740.65 175-177 0.13141#0.56
Piroxicam- 125-131 162-165 0.10470+0.95 158-160 0.1353240.77
Nicotinamide
Piroxicam-resorcinol 109 -112 185-187 0.10155+1.6 189-190 0.19292+0.23

*Average of three determinations Mean+SD

Computational study

The probable interaction between piroxicam and sodium
acetate was studied by Schrddinger (Jaguar) software.
The gas free energy of the piroxicam, sodium acetate and
cocrystal was calculated. The piroxicam-sodium acetate
complex showed least free energy (-1671.29) as
compared to piroxicam (-1442.71) and sodium acetate (-
228.49). The complex indicated greater stability owing to
least free energy. Hence piroxicam may interact with
sodium acetate via hydrogen bonding.

IR spectroscopy

The IR spectrum for pure drug, coformer and cocrystal
was recorded and shown in Figure 1. The principle bands
were identified and associated changes were recorded. The
IR spectrum of pure piroxicam shows the presence of the
characteristic peaks which were recorded at 3334 cm™ for
NH stretching, SO2 stretching at 1147 cm™, C-S stretching
at 687 cm™. The IR spectrum of sodium acetate revealed
an absorption band at 3400 cm™ which can be assigned to
O-H stretching. In addition C=H and C-O-C stretching
bands were recorded at 1691 cm™ and 1012 cm™
respectively. These spectra are in good agreement with the

published data.*® The IR bands were significantly changed
in the cocrystal in comparison to pure drug and coformer
indicating interaction between drug and coformer. These
alterations were manifested in the peaks corresponding to
NH stretching which was observed at 3351 cm™. This
indicates cocrystal formation as peak shifted slightly, and
became broader in the cocrystal. Many new peaks were
observed in the cocrystal spectra supporting the formation
of cocrystal. Similar changes in the IR spectrum of other
drug like hydrochlorothiazide were reported and taken as
indication of the cocrystal formation. Hence the changes
recorded in the study can be taken as a signal of the
cocrystal formation between the drug and coformers.®

Differential scanning calorimetry

Piroxicam, sodium acetate and piroxicam-sodium acetate
cocrystal were characterized by DSC. The pure drug and
coformer showed characteristic endothermic peak at
200.39 °C and 323.58 °C respectively corresponding to
their melting point. Similar thermal behavior was
reported for the drug.® The cocrystal showed substantial
difference in the melting point (188.16°C) in comparison
to pure drug (200.39°C) and coformer (323.58°C).
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Moreover, the peak onset for pure drug was obtained at
199.60 °C whereas 182.57 °C for cocrystal which
indicates possibility of formation of the cocrystal. The
peak corresponding to coformer fusion was not detected
in the DSC of cocrystal that confirms the formation of

cocrystal and thus absence of physical mixture. The
change in the thermal properties were reported as
evidence for the formation of cocrystal. Hence the
present investigation denotes the formation of
cocrystal.*® The DSC spectrum is shown in Figure 2.
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Figure 2. DSC thermogram of a) Piroxciam b) Sodium acetate c) Piroxicam cocrystal
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Powder X-ray diffraction

The PXRD patterns for piroxicam, sodium actetate and
cocrystal are shown in Figure 3. The materials in the
powder state give distinctive peaks of varying intensities
at certain positions. The diffractogram of the piroxicam
showed characteristic diffraction peaks at different 20
values (17.6, 17.7, 21.7, 27.4, 27.5, 27.8) indicating the
crystalline nature. In addition diffraction peaks obtained
for sodium acetate were 17.8, 26.7, 26.8, 35.9, 36, 36.1
20 values. Similar diffraction pattern was reported in the
previous investigations. The PXRD pattern of the
cocrystal was distinguishable from its components and
some additional diffraction peaks were appeared which
did not exist in the pure drug or coformer. The additional
diffraction peaks for cocrystal were obtained at 20 values
of 12.4, 125, 144, 145, 175, 17.6, 17.7, 17.8, 22.4,
22,5 27.3, 27.4, 27.5, 29.7, and 36.6. The appearance of
new diffraction peaks in the diffractogram of cocrystal
shows formation of new crystalline phase (cocrystal).
The formation of cocrystals based on the PXRD pattern
had been well documented, which showed new peaks
that differ from the peaks corresponding to its input
components.*’

10 =0 30 <o =0 o

200 3 W\/\}MMM
Figure 3. PXRD pattern of a) Piroxciam b) Sodium acetate c)
Piroxicam cocrystal

Effect of pH on solubility of piroxicam

The solubility of piroxicam was determined in the
variety of buffers having pH 1to 10. The pH solubility
profile was reported in Figure 4. The solubility of
proxicam was different in the various buffers. The
sigmoidal solubility curve was obtained. The solubility
of piroxicam was not changed substantially till pH 5 but
thereafter increased rapidly. The piroxicam is weakly
acidic (pK,; 1.86 and pKj,, 5.46) showing pH dependant
ionization and solubility.

Effect of pH on solubility of piroxicam cocrystal

The solubility of piroxicam cocrystal was estimated in
the buffer solutions having pH 1.2, 4.5, 6.8 and 7.4. The
pH solubility data was presented in the Figure 4.

Cocrystal showed pKa dependant solubility and
capricious behavior at different pH. The solubility of
cocrystal was much greater at pH 7.4 as compared to
piroxicam. This advocated the pairing of piroxicam
cocrystals even at higher pH.*
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Figure 4. pH solubility profile of piroxicam and piroxicam
cocrystal

Powder dissolution study

The dissolution rate plays crucial role in the
bioavailability of drugs with poor solubility. The
dissolution experiment was conducted on the pure drug
and cocrystal. The dissolution profile of the pure drug
and the prepared cocrystal are shown in Figure 5. The
dissolution profile of pure drug indicates slow
dissolution rate with only 15.62% of the drug being
dissolved in the first 10 min. The total amount of drug
dissolved in 60 min was 49.81% and calculated
dissolution efficiency was only 29.8%. However
cocrystal of the piroxicam resulted in significant increase
in the dissolution rate. The amount of drug dissolved in
first 10 min was 64.80% and the total amount dissolved
was 99.10% with dissolution efficiency of 85.30%. This
can indicate the weaker crystalline structure of the
formed cocrystal as evident from higher dissolution rate.
Moreover greater dissolution of piroxicam from
cocrystal can be attributed to changed crystallinity
pattern, size and shape and crystal habit of cocrystal that
lead to enhanced solubility of cocrystal in the dissolution
media. Cocrystallization had been well documented as a
competent technique for dissolution enhancement.* The
similarity factor test denotes the dissolution of pure drug
was dissimilar to the prepared cocrystal (F2 value 20%).

Formulation of orodispersible tablets of piroxicam
cocrystal by 3° full factorial design

The present study was focused on formulation of
orodispersible tablet of prepared piroxicam cocrystal.
Preliminary studies were performed to optimize the
concentration of superdisintegrant  (crosscarmellose
sodium) and binder (PVP K-30). The developed factorial
formulations were subjected to evaluation of various
precompression parameters and the results are depicted
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in Table 3. All the formulations exhibited good flow
properties. The result of post compression parameters
showed that, all the formulated tablets were of uniform
weight with acceptable weight variation and thickness.
Hardness of all formulations was maintained at 3.2-3.6
kg/cm?® and friability loss was between 0.72 to 0.86%.
The hardness and friability studies revealed that the
tablets possessed good mechanical resistance. The
orodispersible tablets showed drug content between

120

100

—+— Piroxicam

Percent drug release
8

40 —— Piroxicam
cocrystal
20
0
4] 20 40 60

Time {min)

(a) Powder dissolution study

Percentdrug release

98.04-99.48% which was within acceptable limits. The
F1 batch was promising as it exhibited least
disintegration time (29+ 0.12 sec) and wetting time
(21+0.58 sec), and maximum water absorption ratio
(97.65£0.25%) (Table 3). The disintegration time was
decreased  with  increasing  concentration  of
superdisntegrant owing to sufficient swelling of tablet
required for disintegration and wicking action of
superdisintegrant.*
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Figure 5. In vitro dissolution study

Table 3. Pre-compression and post compression parameters of designed formulations

Precompression parameters

Parameters F1 F2 F3 F4 F5 F6 F7 F8 F9
Bulk density (gm/cm®) 0.331+#0.026  0.335+0.014  0.331+0.012  0.334+0.015 0.336+0.095  0.331+#0.065  0.334+0.065 0.332+0.036  0.334+0.039
Tapped density (gm/cm®)  0.392#0.016  0.401#0.069  0.409+0.095  0.409+0.095  0.419+0.065 0.406+0.068  0.411+0.065 0.409+0.098  0.410+0.079
Hausner’s ratio 1.18+0.058 1.19+0.065 1.23+0.085 1.22+0.098 1.24+0.069 1.22+0.095 1.23+0.061 1.23+0.091 1.22+0.013
Compressibility index (%)  15.56+0.068  18.45+0.098  19.07+0.065  18.33+0.065  19.80+0.073  18.47+0.034  18.73+0.016  18.82+0.064  18.53+0.043
Angle of repose (6) 29.92+#0.032  26.96+0.065  29.54+0.021  30.92+0.064  30.96+0.015  31.31+#0.024  28.25+0.054  29.51+0.064  31.27+0.079
Post compression parameters
Weight Variation (mg) 200+1.3 201+1.9 200%1.5 201%0.9 201+1.3 199+1.3 198+1.1 202+2.6 200+1.6
Hardness (kg/cm?) 3.2+0.96 3.4+0.98 3.5+0.62 3.5+0.12 3.240.98 3.540.65 3.6+0.95 3.5+0.06 3.4+0.56
Thickness(mm) 4.2240.7 4.18+0.8 4.15+0.4 4.16%0.8 4.2240.2 4.1740.2 4.14+0.1 4.16+0.5 4.1940.3
Friability (%) 0.85+0.7 0.80+0.5 0.76+0.9 0.78+0.5 0.86+0.2 0.79+0.5 0.72+0.8 0.76+0.8 0.81+0.0
Disintegration time (sec) 29+0.12 41+0.95 32+0.65 36+0.97 33+0.58 32+0.65 42+0.15 34+0.85 40+0.25
Wetting time(sec) 21+0.58 30+0.35 22+0.36 26+0.86 23+0.58 29+0.35 32+0.76 29+0.68 24+0.25
Water absorption ratio(%) 97.65+0.25 81.35+0.98 88.59+0.5 84.62+0.36 89.74+0.49 88.16+0.36 79.39+0.84 89.06+0.62 83.39+0.67
Drug content (%) 99.48+0.2 98.04+0.5 99.18+0.8 99.08+0.9 99.01+0.4 99.02+0.5 99.44+0.5 98.46+0.7 98.48+0.3

Results are expressed as meanzstandard deviation (n=3)

In vitro drug release study

The study was aimed to evaluate the in vitro dissolution
behavior of developed formulations. The drug release at
60 min was considered and depicted in Figure 5. The F1
batch showed maximum drug release (93.69+0.12%)
although F3 batch exhibited comparable drug release. This
might be due to lower concentration of binder and greater
concentration of superdisintegrant. Depending on the

entire evaluation parameters, F1 batch was selected as
optimized formulation and subjected for stability study.*

ANOVA study

Analysis of variance for dependent variables,
disintegration time and percent drug release was
performed. The coefficients  X1(Crosscarmellose
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sodium) and X2 (PVP K-30) showed significant effect
(p<0.05) on the selected responses.

Response surface plots

The response surface plots were generated for
disintegration time and percent drug release and effect of
independent variables, X1 and X2 was studied on the
responses Figure 6.

The effect of formulation variables on disintegration time
can be described by the model equation

Disintegration Time (sec) = +27.666-0.277 * X1 +
1.3868 * X2

The negative sign for coefficient X1 indicates increase in
concentration of crosscarmellose sodium decreased the
disintegration time and positive sign for X2 (PVP K-30)
denotes as the concentration of X2 increased the
disintegration time increased (R’=1) indicating good
correlation between independent and dependant variables.

Dessiggr-Expm it Soltwans
FackorCodng: Actual
Relcase

* Dem g puinks sbove predicted wlue
2 Ine et e proead bl wshos

%359
a2

X1 = A Crosscamdlose Sodium

X2~ B. PVP K 30

Design-Expens Software
Faclor Coding Actul
Disi

29

X1 = A Crosscamediosce Sodpm

The parameter percent drug release can be described by
model equation

% Drug release = + 62.03 + 3.11 * X1 — 0.6755 * X2
The positive sign for coefficient X1(crosscarmellose
sodium) showed percent drug release increased with
increase in concentration of X1 and negative sign for X2
(PVP K-30) indicates increased concentration of X2
decreases the percent drug release.

Stability study

The optimized formulation F1 was subjected to stability
study as per ICH guidelines. Color, odor, hardness,
friability, drug content, disintegration time and percent
drug release parameters were evaluated. The optimized
formulation did not showed remarkable changes in these
parameters (Table 4) and found stable at stability
conditions.
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Figure 6. Response surface plots showing the effect of crosscarmellose sodium and PVP K-30

Table 4. Stability study of optimized F1 formulation

Formulation parameter Ambient condition 30+22/65+5% RH  40%22/751+5% RH
Color white white white

Odor No No No

Hardness (kg/cmz) 3.240.80 3.240.56 3.3+0.38
Friability (%) 0.84+0.8 0.86+0.34 0.85+0.46

Drug content (%) 99.28+0.3 99.05+0.17 99.14+0.21
Disintegration time(sec) 29+0.15 29+0.67 28+0.11

Percent drug release 93.4940.11 93.63+0.14 93.3940.28

Results are expressed as meanzstandard deviation (n=3)
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Conclusion

The cocrystal of piroxicam was successfully prepared
using sodium acetate as guest molecule to improve the
solubility and dissolution. Dry grinding method allowed
the formation of cocrystals. The cocrystal formation was
confirmed by melting point alterations, DSC changes,
shifts in Infra Red bands, changes in 26 values in XRPD
and mutually supported each others. The pH solubility
profile of piroxicam and its cocrystals showed sigmoidal
pattern. The Piroxicam cocrystals exhibited greater
dissolution than the pure drug. The directly compressible
orodipersible tablets of piroxicam cocrystal with shorter
disintegration time, low friability, and greater drug
release were developed by 32 full factorial design. F1
formulation was found promising based on the
evaluation parameters. The result indicated that, selected
variables showed significant effect on the responses.
Thus piroxicam cocrystals possessing  modified
physicochemical  properties were obtained and
successfully formulated as orodispersible tablets.
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Benzofuran derivatives are of great interest in medicinal chemistry and have drawn considerable attention due to their diverse
pharmacological profiles including anticancer activity. Similarly, chalcones, which are common substructures of numerous natural
products belonging to the flavonoid class, feature strong anticancer properties. A novel series of chalcones, 3—aryl-1-(5-brofn.0'-l-
benzofuran-2-yl)-2-propanones propenones (3a—f), were designed, synthesized, and characterized. In vitro antitumor activities
of the newly synthesized (3a-f) and previously synthesized (3g-j) chalcone compounds were determined by using human breast
(MCF-7) and prostate (PC-3) cancer cell lines. Antitumor properties of all compounds were determined by 3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. Cell viability assay for the tested chalcone compounds was performed and the
log IC;, values of the compounds were calculated after 24-hour treatment. Our results indicate that the tested chalcone compounds
show antitumor activity against MCF-7 and PC-3 cell lines (p <,0.05).

1. Introduction

Cancer is one of the most important clinical problems
worldwide. Among the wide range of compounds approved
as potential anticancer agents, derivatives with functionalities
as a,f-unsaturated Michael acceptor have attracted great
interest [1, 2]. Previous studies have proposed that anti-
cancer compounds such as alkylating agents bind directly
to various cellular nucleophiles, thus lacking selectivity.
However, Michael acceptors can be structurally modified
so that they can react selectively with target nucleophiles
(3]. Chalcones, the compounds having 1,3-diaryl-2-propen-
l-one system, also have shown a broad spectrum of biological
activities including anti-inflammatory [4-7), antimalarial [8],
anti-invasive [9], antibacterial [10-12], and anticancer [13-
16] activities. On the other hand, chalcones are capable of
inducing apoptosis [17, 18]. Consequently, these compounds
are recognized as promising anticancer agents [19-22]. A
number of clinically useful anticancer drugs have genotoxic
effects because of their interaction with the amino groups
of nucleic acids. However, chalcones have been found not
to show such undesired side effects [23]. Numerous reports

have been published on the interesting anti-breast cancer
activity shown by chalcones [24-26]. Benzofuran deriva-
tives are an interesting class of heterocyclic compounds.
Benzofuran derivatives are of great interest in medicinal
chemistry and have drawn remarkable attention due to their
biological activities with chemotherapeutic properties [27].
Some benzofurans bearing various substituents at the C-
2 position are greatly distributed in nature; for example,
ailanthoidol, a neolignan derivative, has been reported to
have antiviral, antioxidant, and antifungal activities [28].
Furthermore, most of the compounds prepared from 2-
acetylbenzofuran have antimicrobial, anticancer, antitumor,
anti-inflammatory, and antitubulin activities and are also
used for treatment of cardiac arrhythmias [29-32]. The use
of the combinations of different pharmacological compounds
in the design of new drugs may lead to finding novel drugs
with interesting biological activity [33, 34]. Furthermore, no
studies were found in the literature evaluating anticancer
properties of benzofuran substituted chalcone derivatives.
This encouraged us to synthesize benzofuran substituted
chalcone compounds and to investigate anticancer properties
of these compounds.



3a:R, =Br,R, =H,R; = H

3b:R, = Br,R, = H,R, = Br

3c¢R, = Br,R, = NO,,R, = H
3d:R, = Br, R, = H, R, = N(CH,),
3iR = H,R, =H,Ry = H

3j:R, = H,R, = H, R, = N(CHj),

3e:R, =Br,X=0
3f:R, =Br,X=$
3g:R, =H,X=0
3h:R, =H,X=S§

SCHEME 1: Structure of synthetic derivatives 3a-3j.

In this study, we aimed at designing and synthesizing
new compounds (3a-f) with both benzofuran and chalcone
units in one molecule and examining anticancer activity
of this newly synthesized chalcones (3a—f) and previously
synthesized chalcones [35] (3g-j) bearing no substituent in
the benzofuran ring as a different series against human breast
cancer cell lines (MCF-7) and human prostate cancer cells
(PC-3) (Scheme 1).

2. Materials and Methods

2.1. Materials. Chemical agents used in the present study
included dimethyl sulfoxide (DMSO; Merck, Germany),
penicillin-streptomycin, fetal bovine serum (FBS), and
DMEM (Dulbeccos Modified Eagle Medium). Double-
distilled water was used at all stages of the experiments.
Samples of chalcone compounds for testing were prepared at
1, 5, 25, 50, and 100 4M concentrations.

2.2. Characterization Techniques. Melting points were mea-
sured using a differential scanning calorimeter (Shimadzu
DSC-50) and were uncorrected. NMR spectra were deter-
mined on a Bruker AC 400 (400 MHz) spectrometer, with
tetramethylsilane (TMS) as the internal standard in DMSO-
dg or CDCl; as solvents. FT-Infrared (FT-IR) spectra were
recorded as KBr pellets on a Perkin-Elmer Spectrum One FT-
IR spectrometer.

Synthesis of 1-(5-Bromo-1-benzofuran-2-yl)ethanone (DI). A
mixture of 4-bromo salicylaldehyde (1g, 4.97 mmol) and
potassium carbonate (0.69g, 4.97 mmol) in dry acetone
(10 mL) was stirred at 25°C for 1h. Reaction mixture was
cooled at 0-5°C, and then chloroacetone (4 mL, 4.97 mmol)
was added dropwise. Reaction mixture was stirred at room
temperature for ten minutes and then refluxed. Progress of
the reaction was monitored by TLC. Upon completion, the
reaction mixture was poured on crashed ice. The precipitated
solid was filtered, washed with water, and dried. The product

was crystallized from ethanol (yield 1.08 gr, 91%; mp: 117-
119°C).

FT-IR (KBr, cm™). 1667 (C=0), 1542 (C=C); 'H-NMR
(400 MHz, DMSO-d;), ppm: 8.03 (s, 1H, 5-H), 7.82 (s, 1H, 7-
H), 769 (dd, 1H, ] = 8.6Hz and ] = 8.2Hz, 3-H), 765 (d,
1H, ] = 8.8 Hz, 2-H), 2.56 (s, 3H, methyl protons); >*C-NMR
(400 MHz, DMSO-d): 188.40, 154.14, 153.46, 131.43, 129.46,
126.39, 116.63, 114.84, 113.83, 26.97; Anal. Calc.; % C, 50.24; H,
2.95. Found: % C, 50.21; H, 2.99.

General Procedure for Synthesis of Chalcones (3a-f). A
solution of 1-(S-bromo—l-benzoﬁlran-Z—yl)ethanone (1g,
418 mmol) and one of the aldehyde derivatives (2a-f,
4.18 mmol) in MeOH (10 mlL) was cooled at 0-5°C and
then 6 mL of aqueous NaOH (1 mol/L) was added to this
solution and stirred at room temperature for 3 h. The reaction
mixture was poured on crushed ice. The precipitated solid
was filtered after neutralization with diluted HCl and was
washed several times with water and then dried. The product
was recrystallized from ethanol.

(2E)—1-(5-Bromo—1-benzofuran—Z-yl)-B-phenylprop-z-en-1-one
(3a). Yield: 70%; M.p. 145-147°C; FT-IR (KBr, cm™): 1655
(C=0), 1599 (C=C); "H-NMR (400 MHz, DMSO-d,), ppm:
8.27 (s, 1H, 5-H), 8.12 (s, 1H, 7-H), 7.92-7.84 (m, 4H, 13-H,
17-H, 10-H, 11-H), 7.84-7.65 (m, 2H, 3-H, 2-H), 7.65-7.40 (m,
3H, 16-H, 15-H, 14-H); >C-NMR (400 MHz, DMSO-d,):
178.96, 154.59, 154.55, 144.46, 134.76, 131.63, 131.46, 129.64,
129.50, 129.46,126.49, 122.18, 116.77, 114.88, 114.56; Anal. Calc.:
% C, 62.41; H, 3.39 Found: % C, 62.43; H, 3.43.

(2E)-1-(5-Bromo—1-benzofuran-z-yl)-3-(3-bromophenyl)prop—
2-en-l1-one (3b). Yield: 82%; M.p. 206-208°C; FT-IR (KBr,
cm™): 1654 (C=0), 1604 (C=C); 'H-NMR (400 MHz,
DMSO-dy), ppm: 8.29 (s, 1H, 5-H), 8.15 (s, 1H, 7-H), 8.00-
7.62 (m, 8H, 3-H, 2-H, 17-H, 16-H, 14-H, 13-H, 10-H, 1I-H);
»C-NMR (400 MHz, DMSO-dg): 178.90, 154.58, 154.52,
143.18, 134.04, 132.47, 131.78, 131.68, 131.43, 129.62, 126.59,
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124.98, 122.87, 116.84, 114.98; Anal. Calc.: % C, 50.28; H
s y ; 3 ,00.28; H, 2.4
Found: % C, 50.24; H, 2.50. 5

(ZE)-I-(S-Bromo-1-benzofumn-2-yl)-3-(3—nitrophenyl)prop-
2-er_11-1-one (3¢). Yield: 87%; M.p. 202-204°C; FT-IR (KBr,
cm): 1666 (C=0), 1610 (C=C); 'H-NMR (400 MHz,
DMSO-d), ppm: 8.78 (s, 1H, 5-H), 8.37-8.27 (m, 13-H, 15-H,
17-H), 8.13 (s, 1H, 7-H), 8.08 (d, 1H, ] = 15.6 Hz, 11-H), 7.92
&?, 1H, ] = 16 Hz, 10-H), 7.78-7.68 (m, 3H, 3-H, 2-H, 16-H);
"C-NMR (400 MHz, DMSO-dg): 178.73, 154.67, 154.40,
148.95, 141.86, 136.66, 135.70, 131.87, 130.92, 129.57, 126.59,
125.43, 124.88, 123.51, 116.85, 115.39, 114.93; Anal. Calc.; % C,
54.86; H, 2.71; N, 3.76 Found: % C, 54.90; H, 2.76; N, 3.75.

(ZE)-I-(5-Bromo-l-benzofuran—2-yl)-3-[4-(dimethylamino)-
phenylJprop-2-en-l-one (3d). Yield: 70%; M.p. 179-181°C;
FT-IR (KBr, cm™): 1646 (C=0), 1579 (C=C); '"H-NMR
(400 MHz, DMSO-dg), ppm: 8.10 (s, 2H, 5-H, 7-H), 7.78-7.56
(m, 6H, 3-H, 2-H, 13-H, 17-H, 10-H, 11-H), 6.77 (d, 1H,
] = 2.8Hz, 14-H), 6.75 (d, 1H, ] = 3.6 Hz, 16-H), 3.02 (s,
6H, CH,); *C-NMR (400 MHz, DMSO-d,): 178.52, 155.35,
154.31, 152.75, 145.69, 131.61, 13110, 129.85, 126.24, 122.00,
116.64, 115.98, 114.83, 112.98, 112.22, 40.56-39.31; Anal. Calc,;
% C, 61.64; H, 4.36; N, 3.78 Found: % C, 61.40; H, 3.31; N,
3.80. ‘
(2E)-1-(5-Bromo-1-benzofuran-2-yl)-3-(2-furyl)prop-2-en-1-
one (3e). Yield: 83%; M.p. 170-172°C; FT-IR (KBr, cm™): 1658
(C=0), 1596 (C=C); "H-NMR (400 MHz, DMSO-d), ppm:
8.03-796 (m, 3H, 5-H, 7-H, 15-H), 7.74-7.62 (m, 3H, 3-H,
2-H, 11-H), 755-7.40 (d, 1H, J = 15.2 Hz, 10-H), 714 (s, 1H,
13-H), 6.71 (s, 1H, 14-H); **C-NMR (400 MHz, DMSO-dy):
178.56, 154.54, 154.41, 151.34, 14715, 131.48, 130.78, 129.65,
126.37, 118.73, 118.50, 116.72, 114.85, 114.57, 113.77; Anal. Calc.;
% C, 56.81; H, 2.86 Found: % C, 56.75; H, 2.90.

(2E)-1-(5-Bromo-1-benzofuran-2-yl)-3-(2-thienyl)prop-2-en-
I-one (3f). Yield: 83%; M.p. 168-170°C; FT-IR (KBr, cm™"):
1660 (C=0), 1602 (C=C); 'H-NMR (400 MHz, DMSO-dy),
ppm: 8.17 (s, 1H, 5-H), 8.09 (s, IH, 7-H), 8.02 (d, 1H, ] = 15.6,
11-H), 791-7.67 (m, 4H, 3-H, 2-H, 15-H and 13-H), 751 (d, IH,
J = 15.2 Hz,10-H), 723 (dd, 1H, 14-H); *C-NMR (400 MHz,
DMSO-dg): 178.54, 154.53, 154.48, 139.86, 137.27, 134.10,
131.64, 131.54, 129.69, 129.36, 126.42, 120.35, 116.76, 114.90,
114.05; Anal. Calc.; % C, 56.81; H, 2.86 Found: % C, 56.75; H,
2.90.

2.3. In Vitro Antitumor Activity

2.3.1. Cell Culture. The cell lines of human breast cancer
(MCF-7) and human prostate cancer (PC-3) were employed
in our study. The PC-3 and MCF-7 cell lines were retrieved
from American Type Culture Collection (ATCC). MCF-7 and
PC-3 cells were fed with DMEM medium (supplemented
with 4500 mg/L glucose, 10% FBS, 100 U/mL penicillin, and
0.1 mg/mL streptomycin added) in 75cm’ culture flasks
and RPMI-1640 medium (supplemented 10% FBS, 100 U/mL
penicillin, and 0.1 mg/mL streptomycin added), respectively.
A humidified carbon dioxide incubator (5% CO, + 95% O,;

3

Panasonic, Japan) was used to keep all cells at 37°C during the
experiments. Before the treatment of chalcone compounds,
the viability ratios of the cells were identified by 0.4% trypan
blue. If the viability ratios were under 90%, we did not initiate
the experiments [36].

2.3.2. MTT Assay. The synthetic chalcone derivatives were
tested for their antitumor activities against different type
cancer cell lines (PC-3 and MCF-7) using 3-(4,5-dimethyl-
thiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT) assay
method. The pale-yellow tetrazolium salt, MTT, was trans-
formed by active mitochondria to form a dark blue formazan
that was determined by a microplate reader [37]. The MTT
method provides a simple way to detect living and growing
cells without using radioactivity.

When the cells were confluent, they were removed from
the flasks using trypsin-EDTA solution and were seeded in
96-well plates such that there were 15 x 10° cells in each well.
The plates were incubated for 24 h at 37°C. After treatment
of these cancer cells with DMSO (for positive control group)
and different concentrations (1, 5, 25, 50, and 100 uM) of
chalcone compounds (D1, 3a-j) in DMSO, the cells then
were incubated for 24h at 37°C in 5% CO, humidified
incubator. MTT solution (0.5 mg/mL) was prepared from the
MTT stock solution in sterile PBS and was added to each
well and the plates were then incubated for 3h after the
incubation for 24 h with chalcone compounds. After that,
DMSO and the optical density of the cells were determined by
an ELISA reader (Synergy HT, USA) at 550 nm wavelength.
The averages of the absorbance values were recorded by
reading the control wells that were considered as 100%. The
values of absorbance achieved from chalcone compounds
and solvent (DMSO) added wells were proportioned to the
control values, and the percentages of cell viability were
determined. The tests were reiterated ten times at several days
[38].

2.4. Statistical Analyses. Quantitative data are expressed as
mean + standard deviation (SD). Normal distribution was
confirmed using Kolmogorov-Smirnov test. Quantitative
data were analyzed using Kruskal-Wallis H test following
Mann-Whitney U test with Bonferroni adjustment as a post
hoc test. All p values < 0.05 were considered as statistically
significant. All analyses were done by IBM SPSS Statistics 22.0
for Windows. The log IC4, values were determined by using
% cell viability values of compounds by GraphPad Prism 6
program.

3. Results and Discussion

The new 1-(5-bromo-1-benzofuran-2-yl)ethanone was
obtained from the reaction of 5-bromosalicylaldehyde and 1-
chloroacetone. A series of chalcones (3a-f) were synthesized
by condensation of 1-(5-bromo-1-benzofuran-2-yl)ethanone
and various aromatic aldehydes (2a-f) (Scheme 2). For the
synthesis of chalcones, the most common route is the base-
catalyzed Claisen-Schmidt reaction involving condensation
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Structure activity relationships between these chalcone
derivatives and starting material (D1) demonstrated that ben-
zofuran substituted chalcones showed more potent activities
than the starting material bearing only an unsubstituted

benzofuran ring.

Among the synthesized chalcones, compounds 3a, 3h,
and 3i were found to be the most potent against MCF-7
and PC-3 cell lines. In general, chalcone derivatives show
anticancer activity. We have not run across any study in
literature on the synthesis and anticancer properties of
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the chalcone compounds containing benzofuran ring, In this
study we have firstly synthesized the chalcone compounds
containing benzofuran ring. And also we have firstly studied
on the anticancer properties of these compounds. We have
studied only MCF-7 and PC-3 cells. These results suggested
that benzofuran substituted chalcones could be used as lead
compounds to develop novel potent anticancer agents.

4. Conclusions

Synthetic benzofuran chalcone compounds were evaluated
in vitro for their anticancer activity by MTT assay. The
benzofuran substituted chalcone derivatives showed high
antitumor activity against MCF-7 and PC-3 cell lines (p <
0.001). These results displayed that chalcone derivatives
bearing benzofuran ring may be useful in the future for
anticancer drug development.
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ABSTRACT

Objective: This fn vitro study was carried out to evaluate the anti

.urolithlatic activity of the methanolic extract of the Cucumlismelo seeds on

experimentally prepared calcium oxalate crystals which was prepared by the homogencous precipitation method in the laboratory.

Methods: The crude extract was prepared by the soxhlet extraction method and the extraction was done until all the compounds get extracted into
the solution and solvent was evaporated by rotary evaporator. Extracts were stored in an airtight light-resistant container at 4°Cina refrigerator

for further analysis.

Results: Seed extract of Cucumismelo showed maximum efficiencies in the dissolution of the calcium oxalate crystals. Cystone drug was used as the
standard. This in vitro study has shown that the methanolic extract of the seeds of Cucumismelo has the potential anti-urolithiatic activity when

compared with the standard.

Concluslon: This in vitro study has given the primary evidence that the extract of seeds of Cucumismela has the anti-urolithlatic activity. /n vivo
studies can be carried out on the seed extract of Cucumismelo for further investigations.

Keywords: Anti-urolithiatic activity, Urolithiasis, Cucumismelo, In vitro, Methanolic extract
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INTRODUCTION

Stone formation In the human body is the oldest and very painful

urologic disorder which forms due to the change in lifestyle and -
dietary factors. Formation of stones or calculi is called as the lithiasis ~

which approximately occurs 12% of global population. If the stones
are formed in the kidney is called as nephrolithiasis and the
formation of calculi in the urinary bladder, ureter or anywhere in the
urinary tract is known as urolithiasis [1].

The word “Urolithiasis” is derived from Greek as “Urone” for urine
and “Lithos” for stones. Urolithiasls is one of the major diseases of
the urinary tract with increasing prevalence and incidence in the
world. This urologic disorder occurs in approximately 12% of the
global population and It is more common in male than female [2]. Its
recurrence rate is high 14% after one year, 25%-31.5% after five
years, 49%-52% after ten years, 72% after twenty years [3).

This kidney stone formation is a multistep process which is the!

result from the influences of epidemiological, biochemical and
genetic risk factors [4]. The formation of the kidney stones involves

several phytochemical events beginning from the crystal nucleation, . ,

aggregation, and end with retention within urinary tract (S]. Before
the crystal nucleation supersaturation will be take place. Urinary P¥,
lonic strength, Solute concentration and a complexion like factors
are affected on the supersaturation process [6].

According to the National Institution of Health of the United State,
approximately one person in ten develops urinary stones during
their lifetime [7]. Although such data regarding Sri Lanka are not
avallable according to Abeygunasekara 2011(8). But some studies
lave suggested a high intake of fluoride act as promoters for the
formation of kidney stones. When the fluoride level in drinking
water is rise from 3.3 to 4.9 ppm prevalence of urolithiasis is 4.6
times higher than the normal condition. Water wells in dry zone
areas in Sri Lanka such as Anuradhapura, Polonnaruwa, and Ampara
contain fluoride content greater than 3 ppm.

Treatments for the urolithiasis 2re varies depending on the
composition, location, patient factors and size of the stones In the

urinary tract. For the treatments of small calculi can be managed by
consuming a considerable amount of drinking water for a day also
by treating with the e<-blockers to flushing out the small stones
(Medical expulsion therapy). For the treatment of large stones can
be done by using extracorporeal shock wave lithotripsy (ESWL)
which break the large stones into tiny pieces. This therapy is high
expensive and may damage to the urinary system [9]. Also, they do
not prevent the formation of new stones [10].

Using medicinal plants for the treatment of the urolithiasis is not
only simple, less side effects but also cost-clfective. According to the
World Health Organization (WHO) about 70% of global populations
are using indigenous medicines to cure various diseases.

Lots of medicinal plants have been using as traditional health care
system from the centuries in folk and ayurvedic treatments. Some
medicinal plants have been reported which use for the treatments of
urolithiasis in folk and ayurvedic medical practices and they have shown
a significant effect on in vitro and in vivo anti-urolithiatic activity in
researches which have been done. So, this study was carried out based
on the medicinal plants which selected for the evaluation of in vitro anti-
urolithiatic that have been reported to have anti-urolithiatic property
according to the ayurvedic medicinal syster: in Sri Lanka and in this
study calcdum oxalate was prepared by mixing caldum chloride
dihydrate and sodium oxalate in laboratory cordition by homogenous
precipitation method. Even though differences between naturally
occurring kidney stones and experimentally prepared stones have
existed, the study was cariied out as an experiimental study or as the first
step for the drug discovery. If there any significant results are obtained,
the study can be proceeded by using stones removed from the patients
who affected by the kidney stones.

MATERIALS AND METIIODS
Collection of plant materlals

The frults of Cucumismelo were collected in the monii: of October 2017
from the Thirunelvely local market area and farm areas in kondavil,
Jalfna, Sir Lanka, The materials were authenticated by the department of
botany, University of Jaffna. The seeds were removed from the strips and
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were washed thoroughly with the tap water followed by distilled water.
Then seeds were shade dried for three weeks and were pulverized.

Reagents used

Methanol, Sodium oxalate, Tris buffer, Calcium chloride, Potas;lu:1
permanganate (KMnOs), Conc. Sulphuric acid (H:SO), Mayers
reagent, Wagner’s reagent.

Extraction process

Methanolic extract was obtained by using 200g of powdered seeds
and using 400 ml of methanol in soxhlet apparatus at 64 °C
temperature until all the compounds were extracted into the
solvent. The extract was evaporated and concentrated by using
rotary evaporator at 45 °C temperature. Further, dried extract was
stored In an airtight, light-resistant container at 4 °C in the
refrigerator for further analysis [11).

Preparation of caldum oxalate crystals by homogencous
precipitation method

Calcium Chloride dihydrate (4.41g) dissolved in distilled water and
Sodium Oxalate (4.02g) dissolved in 2N Sulphuric acid were taken
into separate beakers and both solutions were mixed together to
react with stirring until Calcium oxalate precipitate formed. Excess
Sulphuric acid was removed by washing with Ammonia solution and
distilled water respectively. It was allowed to dry at 60 °C for 4 h [6).

Preparation of semi-permeable membranes from farm eggs

The apex of eggs was punctured by a glass rod to remove the entire
content. Empty egg shells were washed thoroughly with distilled
water and placed In a beaker consisting 2M HCI for an overnight
which caused complete decalcification. Then membranes were
washed with distilled water and they were placed in ammonia
solution for neutralization of acid traces in the molstened condition
for a while. Then they were rinsed with distilled water and Stored in
a refrigerator at a pH of 7-7.4 [6).

Evaluation of anti-urolithiatic activity by the titrimetric method

Totally 9 semi-permeable membranes were prepared and exactly 5 mg
of calclum oxalate crystals and four different concentrations (10 mg, 20
mg, 30 mg, 40 mg) of extracts and standard (Positive control) were
placed In separate membranes and they were sutured carefully. One
sample which contained calcium oxalate crystals only was used as the
negative control These were allowed to suspend in the separate conical
flasks which containing 100 ml of tris buffer solution (0.1M). All the
conical flasks were incubated at 37 °C for 7 h. Then the content in the
semi-permeable membrane was transferred into a test tube and 2 ml of
1N sulphuric acid was added. The resulting mixture was titrated against
the standard KMnO4 solution until the light pink colour was observed.
This whole procedure was repeated three times to get the accurate
results. The dissolution percentages of the calcfum oxalate crystals were
calculated for each sample to evaluate the activity [6).

Phytochemical analysis

Chemical tests were carried out on the plant extract using standard
procedures to identify the constituent molecules as described by
sofowara and co-workers. Aqueous and ethanolic extracts of
Cucumismelo seeds were prepared. Then phytochemical analysis
was carried out on these plant extracts.

RESULTS AND DISCUSSION

The formation of urine stoncs Is a complex process which has several
steps such as supersaturation, nucleation, growth, aggregation, and
retention [12]. High intake of dietary calcium may inhibit the formation
of kidney stones rather than causing the stones [13]. Phytochemicals
such as Terpenoids, Tannins, alkalolds, and saponins can be responsible
for the anti-urolithiatic activity of the plant extracts. Some
phytochemicals which may be effective for the dissolution of the calcium
oxalate kidiey stones are Kaempferol-3-rhamnoside and Kaempferol-3-
rhamnogalactoside, triterpenes such as botulin and tannins [14).

In this study, the anti-urolithiatic activity of the methanolic extract
of Cucumismelo seeds was compared with the standard drug
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Table 1: Preliminary phytochemical screening

Test name

Aqueous/Ethanolic extract

Mayer’s test

Wagner’s test

Saponin
Libermann-Budhard's test
Phenolic groups
Flavonoids

Terpenolds

Phlobatannin

P R AR

(+) Indicate the presence and (-) Indicate

CONCLUSION

Humankind is known as suffering from urinary stone diseases which are
a common and most painful disease found in all around the world. Uses
of pashanabheda plants in the treatments of the urinary calculi are mast
popular in the Ayurvedic and folk medicines. Cucumismelo plant was

selected according to the literature found in the Sri Lankan ayurvedic |21

medidines. Methanolic extract of the Cucumismelo seeds has the high
anti-urolithiatic activity compared to the standard polyherbal drug

cystone. This research work has given the primary evidence for the

presence of anti-urolithiatic property of the seeds of Cucumismelo.
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Triggerl:

Two days ago, Tyler suffered a severe inversion ankle sprain as he landed after going up for a
rebound. The team physician was in attendance at basketball practice. After examining Tyler, Dr.
Becki gave him Voltaren with instructions for use and dosage. Tyler reports to you that he
doesn’t feel the medication is doing anything because he still has all the symptoms he had when
the injury occurred. You explain to him that because he has been taking it long enough to
achieve a steady state of the drug in his system, you will contact Dr. Becki to see if she has
suggestions for another nonsteroidal anti-inflammatory drug (NSAID) that may work better for
him. How would you explain to Tyler what NSAIDs do therapeutically and why the Voltaren
might not have been working?
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PBL
Class: Final. Y. B. Pharm. ( Sem.-VIII))
Subject: Medicinal Chemistry-IV
Sr. | Facilitator’s | Group | Roll number of the Name of Group Leader
No. Name : students
1. i ot 7
A 1-10 Bhintade Komal Bhauso
2. Dr. Smit k
Pawn;' - B 11-20 Damare Bharat Rajendra
3. o
C 2]-30 Jadhav Karishma Prabhakar
4. -
b 31-40 Kale Kashmira Sanjay
S. .
= A Khomane Bhagyashri Shrikrushna
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3 JiFl Misal Poonam Balasaheb
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FACILITATOR’s NOTES
Learning Objectives:
1) To learnt about chemistry of NSAIDS.
' 2) To learn different drugs used in treatment of inflammation and analgesia.

3) To study the side effects of different classes of NSAIDS.

Compilation of:

[e—
.

What is NSAIDS?

Classify it with examples along with structure.
What are side effects of NSAIDS?

Give the mechanism of action of NSAIDS.

S R

References:
1) Pharmaceutical Analysis by Dr. A. V. Kasture, Dr. K. R. Mahadik, Dr. S. G.
Wododkar & Dr. H. N. More, Nirali Prakashan, Volume I, Page No.-9.1-9.10.
2) Pharmaceutical Inorganic Chemistry by Kaza Somasekhara Rao & Chennupati

Venkata Suresh, Pharmamed Press, Page No.- 502-505.
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FACILITATOR ASSESSMENT FORM

PBL No.:4

Subject: Mec\\\c\i nal Chemis -
Please rate in the 5 point scale: 5- Excellent, 47 Very Good, 3- Good, 2- Satisfactory, 1 - Not.

satisfactory

LA

Date:

Class: T{rned R+ 74 (Sen,)m

Roll No. of the student
Criteria

<

S

4

&

5

q

..

\o

Application of knowledge base

Applies previous knowledge to clarify and define the
problem.

i

Lo

Answers questions and shares his/her opinions by applying
acquired knowledge.

\Q

W

W | L

Critical Thinking

Demonstrate, evidence, critical understanding and critical

SRR

analysis facts. 3 > g 2 & z
Is applicable making conclusion and decision regarding the 9
diagnostic / therapeutic approaches? L’ 3 2= 2- =
Demonstrates evidence of following a sequential analysis of |

the problem. g 2 3 ”g L = g

Self Directed Learning( Self study)

Defines learning objectives and learning goals.

2

Demonstrates evidence of accomplishment of learning
objectives.

N
IS

L

\n

If necessary, seeks counseling to orient His/her study and
willing to improve

L

— |-

o

NI

Lo

Collaborative work

Works towards achievement of the groups learning goals
with commitment.

Demonstrates effective interpersonal attributes.

Accepts feedback with openness.

Reacts positively to feedback and criticism.

Stands up for his/her points of view.

Shows ability to change his’her point of view of new
information given/ obtained.

SNESRE

il I~ e =

PU’J\P’\F\/O{\’

~ e s | L
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2A\O 20 :

Feedback of students on PBL conducted on A \ “ \ 24

- v Class:

This questionnaire has been designed to understand the opinion of students involved in the PBL

activity so that the activity can be improved in the future. The group leader is advised to answer
the questions on behalf of all the group members.
Please tick the appropriate box:

Trigger Yes | No | Can't
say

Was the trigger provided to you easily understandable?

Was the trigger interesting?

Could you relate the trigger to your curriculum?

Role of facilitator

Did you find the role of facilitator useful in understanding the problem?

NN

Did you take the help of the facilitator in identifying the objectives of the problem?

Resources

Did you refer to the books available in the library for compiling the data related to .
our problem?

Were there sufficient reference books available in the library for researching the
problem?

Did you find the internet facility and online resources adequate?

Overall activity

Do you think PBL is enhancing your comprehension and analytical skills?

Do you think PBL is enhancing your referencing & researching skills?

Do you think PBL is contributing towards improving your communication and
presentation skills?

BNNENA

Do you think this activity should be continued in future also?

Suggestions if any,

Vemd  wace as oy
(! U

Pl. tear from here before submitting

()
Name of the group leader.. Wb\g\ ............ Signature

Group No.:
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Trigger
PBL
Pharmaceutical Analysis- V1

Final.Yr.B.Pharm

advances in column technology and

HPLC method development has been improved by
instrumentation, problems still arise. Systematic means of isolating. identifying, and correcting
s of an HPLC system are the same, whether you
Problems affecting overall sy

h as Peak shape, Ghost

many typical problems. The important segment
use a modular system or a mor¢ sophisticated unit. e
performance can arise in each component. Some common problems suc

peak. Column condition & flow rate.



Y

FACILITATOR’s NOTES

Learning objectives:

I. To know Trouble shooting,

2. To understand problem affecting to HPLC
3. To know about peak shape.

4. Application of flow rate

5. To understand about column conditions
Compilation of:

1. Knowledge about column Temperature.
2. Information about Peak tailing.

3. Information about Ghost peak.

4. Understanding of Flow rate.

References:

Fundamentals of Analytical Chemistry by Skoog, West, Holler, Harvest, 8/Ed., Thomson

Brookslcole.
Remington: The Science and Practice of Pharmacy, Edited by Allen, Loyd V., Jr, g

Ed.
Instrumental Methods of Analysis by Willard Merit, Dean Settle, 7th edition, CBS

wo

Publisher & Distributor.



. Vogel’s Text Book of Quantitative Chemical Analysis, 6/Ed., Pearson Education.
. Practical Pharmaceutica] Chemistry Part-I & II by Beckett A H & Stanlake J B, 4/Ed.,
CBS Publisher & Distributors.
Instrumental Methods of Chemica] Analysis by BK Sharma, Goel Publishing House.
. John Dolan, HPLC troubleshooting Guide, ACE-HPLC,2-24



Pune District Education Association’s

Seth Govind Raghunath Sable College of Pharmacy, Saswad.

FACILITATOR ASSESSMENT FORM

Subject: Pharmaccutical Analysis IV

Please rate in the S point scale:  5- Excellent, 4- Very Good, 3- Good,
2- Satisfactory, 1 - Not satisfactory

—

Roll No. of the

o]
o2
272
04
05
2k
T
%

Criteria

Application of knowledge base

Applies previous knowledge to clarify and define the

problem. L‘ 2|13 A I-\ 413 1Y

Answers questions and shares his/her opinions by \

applying acquired knowledge. % L b L‘ SR L( L1

Critical Thinking

Demonstrate, evidence, critical understanding and critical

|
analysis facts. %K [ *4 L4 |2 Lk \/

Is applicable making conclusion and decision regarding []

the diagnostic / therapeutic approaches?

of the problem. l‘" 3 3 Ll 3 L] 3 L1

Self Directed Learning( Self study)

Demonstrates evidence of following a sequential analysis /
|

Defines learning objectives and learning goals. L. L\
31 Al k| 314 8|2




e

Demonstrates evidence of accomplishment of [e

objectives.

arning

willing to improve

If necessary, seeks counseling to orient His/her study and

Collaborative work

Works towards achievement of the groups learning

with commitment.

goals

Demonstrates effective interpersonal attributes.

| v |

Accepts feedback with openness.

Reacts positively to feedback and criticism.

Stands up for his/her points of view.

information given/ obtained.

Shows ability to change his/her point of view of new

_T\P‘_J‘,_S\\)D

_

[N N S B

!

@\,@)0\\@/ -
Si gmtator

CQ\Y f2 '@\/\nmdg



Pune District Education Association’s
Seth Govind Raghunath Sable College of Pharmacy, Saswad
Feedback of students on PBL conducted on 06/10/2020

Subject: Pharmaceutical Analysis V Class: Final |4 BBPhSan[];
This questionnaire has been designed to understand the opinion of students fnvolv.ed in the -
activity so that the activity can be improved in the future. The group leader 18 advised to answ
the questions on behalf of all the group members.
Please tick the appropriate box:

I

Trigger Yes | No | Can’t
| say

Was the trigger provided to you easily understandable? VT B S

Was the trigger interesting? | v L

Could vou relate the trigger to your curriculum? G N E—

Role of facilitator I

Did you find the role of facilitator useful in understanding the problem? x/j’___,d

Did you take the help of the facilitator in identifying the objectives of the problem? | ~ I

Resources [ E—

Did you refer to the books available in the library for compiling the data related to s

your problem? I EE—

Were there sufficient reference books available in the library for researching the

problem? s I—

Did you find the internet facility and online resources adequate? [

Overall activity ]

Do you think PBL is enhancing your comprehension and analytical skills? —

Do you think PBL is enhancing your referencing & researching skills? 1

Do you think PBL is contributing towards improving your communication and L

presentation skills?

Do you think this activity should be continued in future also? v

Suggestions if any, e mmmemmmmmmememsemmmmmemmeeseoocooos==s

Group No.: @i



DB']’E

6

——— T —— .

PBL
Subject - Ph.grmgge.ubiﬂj-——ﬂi\% s
clogs - tLY\ (-\\j Meay - B- PHGTTT‘» C&&m__yh_

. Obl[0]2020
Rol)l Nall. gxon .
g die “\auw.\() Prouod(m N (?Jy
s M A¥TE pranmf))lq 4 >
). (L. p\(‘U\KCQr Syl P e
4 thnam}' /\kuﬂq 4 ' %@TA'
Sit Arhalerao Shiv kumer 5 @
(&l p\hrg‘pkru G\Aragn oy @%
=5 Ahintare Komal A . ’
@' j Q\kOncd)qu A Ksih( A - =




- [@ao

S S—————

PQQ\L @ﬁg

L Dok leiling has heen the maat coromen

peal &\\Q;P_Q,.Qj_@l’ Qinte the @cr(\

dauys of RP-HPLC

. ‘\q:\g}; DQQ\»J:QJ_\)_D% LQ C\\JQ LD '\h\.(_‘fE’C‘\LiOﬂ

LO\-LLGC\d\F QTJ_C)D_LZ_E'A salan o) QYoups oy - [ —

the &Siwi(:(me QF {b_e,,g\\\\ﬁﬁ ’DCW%\ C\QJ m\‘&m

Hhe, coloumn.

'—W\e m\\ b\\‘r\jtu S\\\J_QQ %\LU\ chﬂeo\

e A\\ ’O“f Q(\\d\c' S\\ \QC] \\Q& \\)C\\n

cn;$@n+ ot ~aidic alanal (-~ si-ow) Qmmm

and  Ehe Dresehce oF mokal \mDU“r L

f@%’DQc\C&) B TC)D Ctho] OJ\UY\)Y\)Um\ ‘F&\T‘\:\\Q»

nevencos the lomization af these Qs

Ls 8@~ sohieh fDrm\éeA cahrap *QIP\wCUBM

Sed .

v 2\anal ‘\zQ)\\ﬁG 1< best Yedured by

J
u&\hcx Q \no\w ?mwﬁru sillica  coloadmn

hot “eete. axe othey '\?QC}WNQ\\PS o

T&A\mrg tC\\\mSJ .

o T ER 1S O \\OTLJ ©F Ffoctive Pom'DQH%cﬁ
‘FOY GF\CXI(‘ Qilana) o“m\\m ot @’n'*\b

Ledaws biah J)U“rﬁu &1\\\@»\ TEA WS

hat nooAPg\J Q/, 1S “fm\r@\q Meo\

Claw ~aqate D‘f(\\\\ O Mg —

v Blow TG&@ «wn\x\am cab be 6&\9 10

Hubbhles \g&k& Oy Pump Drm\\gm

b atth ngm \\Qgc\od Dumﬁs 1'“‘\9 Elouy and &

DY@S&\\T% \\nmj Px\\&e \r Q b,gbj,\g \:&

DTQ:@\\\ \h b\\\\ﬁ one }\\\\X\D \\@Qd

. Loaks  olse U\‘“. norease velention i,

——— — -~ —— —




ﬁ ‘r‘%f‘] D)

' LDO\Z i&y\émﬁ)) h(] -ﬁ A D9$_DT_§_L9L\_(_\,\
de Pastle on £iiiin xg_@i—ﬁﬂl@hm

GS\&\L\QQJ\ o4 1@(‘“?.

> ﬁj\_&P_&L\cd adtention to € Hings

UJP&LQ_CLQ; fram the m\mum\

.Fi:\iiﬂg_c\m\ codlé gneide  dhe,

Mﬂigmpjm mG\LXwO \wm“rd ip \h(DGH—

- Plaghiiaht ond ©mall miyrar cap

Lg,q;gmn\\f

» 1 F &%mn\g&q @&99)’ Fibiyas aye inb
—use. wsually o v turn O the TE’;H)ré

_hat ) &inb Q \ecﬁ

v th hoak 'P\H\hC]L IJE 1§ best {4

aﬂ:mb g\@ DLLMND \‘]oo&eh the ?)t{mq

Dm\\ the J#u)\mo 1o the beotlara (\Q

Hwe Pitipa 'Der & -then lc)o\vfreb the

o
P\—H\m 'g)‘f\(\\r Lo xe&{qr‘cmn “Ihe DU

) T\C’\\f\'\?eh\hﬂ @) PFT\: ‘:\HBHO Cﬂ\“?}ﬁ ~an

ﬁ\om mh‘jmqu CONSE  the Jru}amnm

@\)P n_the ﬁ\’r\r\ﬁdﬂ QY(Dij\hO QXADFQ~
(;Q\C)UJ\{\Y\ \rC)\quo n\m(\\\ CAN o\ogvods

he &e_};ov(xhor\

$

Co\wmh Temn@rmtuw =

- Covloupiny Jr@,mﬁpmture 'S o ueeful er\

For lowering the sustem Dre:muxgxm

Y\ erce D\ma’ WPc Phraugh lowering

+the \)\&(D&J‘HJ of the mc;\ﬂp D\\GAP.\

v Use ot \m d\\ex | %Q\mhmmh\\a— Qh

epyahe ey cased T mu) \ccﬁm L vobye,

Dhode  Mmires  that Pavgnd hot athense

\39, po&mh\@. &k 98¢ becadie P\cgism[,_

b —
s S — e e i ety } i S—— S— ]

—— e . —




[

e Se——m— —— B e o ey —— S——

b@ o m@_s__Lg, x_a@i

N O\q QY ﬁﬁﬂ@lﬂ ey~ Liguall j__\ QQLB:

‘l: o Compo S u.hﬂg—m Fal - 2 qx,xu_hl o

Whick Cc\n alse R%mmn o’ __peaky
hot  baue  otherwise —— cedadively

\th wotentian  timey  an_dhe f)womdg,_

_ad” hraher kemppmiuw-

Ghast+  Peaky
vlate SYudion of D@Cﬂiﬁ wc*rmm Q_Dreul.

e
AlS i P ny Cian mip@mr ad L\h@mpﬁed

F <
\\Y(\(‘\A Deaks 10 \SC}CTC}JL\F S@DQYG}'\OM

co ] '
. Fox iSnCradic seperadions H\ehy\cj%
the YQ:%EY\.%:\OY\ ‘L\mp the }\rmnn\lm‘(%}m

ponk  gheol \d heo i\su-}: all peaky (n q

Davyeau) Yoo on ot the O\w(\mcsiocnﬂnn

Sheald \r{n\tp\) C\,\Y’)\,}Y‘r\?ﬁ‘)m(\%)\u]' ‘}‘\\9' SQ\H%L

D@Qk {Cay (‘\H\

A G\\AS* hor\h\ lh Svmd&r\% YUNS Cap \r\n
\&r\ cﬂr@(\\ \nu m&hhmq QA Y\(\h—\h\QC’r\m\

blank %TﬂA\Ph+ (\)ﬁd C)\)SPY\HT)G %\Q,}\(H@-
VQJY\O,

1 \A\wh Ay OACEIN IVE ﬁmh@\r mC D@cﬂ:@

o.ppeax N the . Blank Srﬂc\\@m&? A\Y—!—\l
readRNS  AYR any one \\kQJu (‘om&ﬁm—f—

{j\\e byo b e,

L Hno coge - IRe DPC\‘CQ N the yah af

Erquye. axe m\H& \an\l (-3 oA DG

(noxﬂ (‘\ &\D c\{: \1 +HHe Conceyn fmr Q mmm
(D P opepd C}%S.mj o= peaks In_the r\a§-\r
™M H\\ Qbe AN oo m CN 'Yecmnp Q\\QJHF_L@

J
%\(xr\j. Tk\ QU(‘\\ CAl8ey ¢(hr 3\(\ ho&*ﬁja&*)&

!_,_,Q_Lgcmr@f\iﬁd T S




Pupe pPistMcd EdUcaxion Ascociation

SETH GOVIND RAGHUNATH SABLE COLLEGE

OF PHARMACY , SASKWAD

PBL - Tr?gger

class ;- S.Y. B. Phorm (Semn-1v) Pate i- 94 [os[2021

sublect - Physica) pPharmaceutcs-IL

Group Partcipant -

Roll NO. Name
9} . Jadhov vaishanvi shivol
00Q . Jagtap sahil sumi
0% Javadkar Aditya Hanurmont
24. Kole Sakshy Ravindra
05. kornde Tanula kondibo
28. Kawade Anagha AViDash
2F. Khaire roqurt Sun |
0%, Khaire Yogi\ta shautlesh
09. khalod rar Rutaq Vinoayak

20 - kharot -Akosh Rhagwanraos
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Page No. : |

Date : / /

I«

Trrormahon about pParticle site derrmination.

Many metrbod available for determing parficle See

such as opfcal MCrOSCapY 5 Sieving sedimertaton

and parHcle Vvolume measurement.

I. ophcal mcroscopy Crange @ 0-2-106 um),

n. sleving (range 40-9500 Lm).

2. sedimentaionN Crange 6.0%-200 4m).

4. PartcCle volume pyeasurement (range: 0-%-206.um)

Range of particle Sites.

A guide 4o range o¢ paricle Sices applicakle

40 each ™ethod Jg

Parficie Sice Method.

e ———— - —
IR A Electron mmicroscope ,

uitracerstifuge , adsorpron

|— 106 ™ OPMCA) MICTOSCOPe 4

ced imerttaron, coulter

counter, air permeability

=0 _ Syenwnq |

Il opHca) Microscopy .

(range r 0+2-100 um™)

The mCroscope eyepiece 18 fitkd with o

rojcrome®r by ®bich he gire Of +he poartCles may

be <estimaled.

Scanned with CamScanner



VEDHA

Page No. : 2.
Date : / /

e According o “+he OpHCal Microscopic methods an

emuwsion or Sdspengian ) s Maunted 0N huded

SVide 0n o ™mechanical stage

s The mcroscope <yepiece T3 fitted th g

micromeRyr by ©hich +he &rce of +he particley

can be ect+imalted.

e the ordinNary microscope dged F£Or measuramen-t

+he particle-sice n the range o~ o2 o abouwdt

160 um .

— Dicadvantage Of mmicroscaopic methad

. The diamer 78 obtained 4£rom. anly -HDo | d i mehsi0n

0f -the particle

2. The number cf parficle 4nhat mMust be counted

C200-500) +0 obtauned o good estimation of the

distribtaon makes +he metrhad SamMewhat Slow

and  ter iocuy

L sieving

C(range - 40-gs00 um)

» standard <jre sievesy are avajlable 40 cover a wide

renge oOFfF Sice

e These sievey are degigned +to <+ I g ctack <o

+hat mageriad  fauls though Sroallexr and Smaller
i

meshes until jt reaches a rmesh which < too fioe

for 1+ 40 pass 4ARrough

¢ The stack of sievex T mechcx'h\'cq,uq shaken ‘o

Promote +he Passag=e of the Sol\idg

o The +roction of mairied blw pairs of siave

sites Ts detrmined by weighing e residue

on eaqeh Sheve
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Date : / /

e The resol+ achieved will depend on —+ne durakon

of agitarion and +he Mmanner of agit+akion

— Disodvarrtdges of <ifying method .

. sfeving errors can arice from number of Varwishex

jncluding sieve toading duration and ensity of

agitation

2. C'ogging oF sVt aFrec+ Hhe result.

L sedimentaxion

Ccrange ;. 00%-200 um)

* BY measuring Jhe -erminal settling velocity O f

partiCles through o hquid ™medium n @ graveational

centriFugal environment Using Andreasesh apPoroius.

§

2. || understanding of di&frent HYpey of diametrs ..
\ Va o
[ :
|
= / / } ﬂ
\x\\ o
0 XJ
£i9 DesiniioN of Diamerrs -
_‘\ﬁ‘ == —
\-\
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Page No. : 4 .
Date : / /

. Mlarhin's Diamedter o

T+ Js the longth OF [ine +hat bisects +he

particle  fmage . the Iine may be drawn Tn any

direct on but must be Tn the same dirccHaon for o)

Par+C\es

0 ferets Dlamedty - T+ s the olistance blw +wa Fangen+

on oPpsse  Site g ¢ partiCley parailel Ao Some

i xed directioh

3. Projyected aored  djameser . T )

TA Js he dametls 0F CIWole wiih

Same area a3 Hhok O£ Hhe part+icie O bserved

parpendicular +6 surface N wWhich e pPartcle

Fesie |

Informokion aboudt Gas asgrphton method.

)
|

This method T8 deperding 0N a¥sarpton

Of gay AN poOrtHCle SUrfac.e

Principle &

The gas adsorphbson Medhaod T2 « rmethoo|

for measoring the amouny of 9As adsorbed

on the curface ¢ f POwdor cample as «q

Functan ofF The PressurR of e ngarb o

9as and 13z uUsed o delrmine fe Spealee

Qurface aQrea o0f PoOWIRr camsple .

Measgurement are Usvally performed od the Loty g
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PoinT of 1iquid Mtrogen (-19€c)D

wher +the gas Ts phygicany ad<orbed by —+he

powder Sample, The follawing relakrionship

hdids e

P \ b—P P

Y(Ps-P) k/-mb Ymb Po

where

p - par+ial vapour Pressore GE odsorbalR gax

Yy €equilibriym C Epa)

P, - caurared pregcsvre OF ++he acdcorbatl G4
ax —18¢°c CKRPaD

Yy = Volume of gas 0dSorbed oA @ quitibriom Cmi)

ym = The mMmass of 94 Grod t gram 04 sglid

adcorpHon  can 1 akre WP When monolayor

Te complered

L = COonSHaNt Proporiional +6 necd Of Gdsarphan

and latent heod OF CondensSodion af

a obsequent layers

s equation 19 called BET quadiso

The specific Surface orta < hs oeRrmn<ed

Erom Um. the Vvolume oFf gas adsorsed Inq

monoloyer on “+Hhe gSamPR

S = meN'KO\

M X 226406-
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| where : j )
| S - cpeciFic Curface avea (m,/g)
| N - A\loqu:ro constan+

a4 - ECifechve Cross- secHonal area OfF 0N«

) adcorboke moleco\e (ML)
M - mass of 4he +233 powdlr (9D

Spec\fic LUIFface Area | & gonerally. Lxpre<sad

' Unide OF Ma/g
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PBL -1 TRIGGER

Class: Final Year B. Pharm. (Sem-VII) Subject: Pharmacology-1V
LJ, a 57-year-old man with bipolar disorder, comes to a psychiatric

clinic for routine follow-up. He has been taking lithium for a few years
and states, “I never miss a dose.” During the visit, LJ complains of
fatigue, some gastrointestinal distress, and a new hand tremor. A
lithium level is drawn, and LJ is found to have an elevated level of 1.5
mEg/L. Exhausting other explanations, the clinic staff calls LJ's
community pharmacy to determine if a drug interaction may have
been the cause of the elevated lithium level. The pharmacist checks
LJ's profile and discovers the only recent change in his medications
was the addition of hydrochlorothiazide to treat newly diagnosed

hypertension.

Group No : A(Roll no-1-10)
Facilitators Name : Prof P. N.Jagtap

Date-26/3/2021

Group A leader : Supriya Bankar.



FACILITATOR’s NOTES
Learning objectives:

e To explain bipolar disorder.
e To explain the role of lithium.

* To understand drug drug interaction

Compilation of:
1. Introduction of Bipolar disorder :

. : ‘ . i s to
A disorder associated with episodes of mood swings ranging from depressive low

manic highs.

WHAT IS BIPOLAR DISORDER?
—_— " P HOUVRUERY
Acording to the Nat'onal institute Of Healh, Bipolsr
“18 8 brain disorder that cause's unusual shifts in
Mood, energy, sctivity levels, and the ability to carry
0Jt ay-t0-day tasks. Symptoms of bipolar disorder
ore mn.mnnd'h-tuhnthMum
mdmmnmmmtwmhmumle
Ume.*

Couses:
* Genes, because the finess runs In families
* Abrormal brain structure and brain function,

BIPOLAR DISORDER

Mania Depression
* Reckless behaviour e Fatigue
* Rapld thoughts & speech * Feclings of hopelessness
* Emotional intensity ¢ Decreased motivation
¢ Full of energy ¢ Loss of interest in activities

¢ Grandiose, unrealistic plans ¢ Paranoia / suicidal thoughts

(‘E THERA®PYWORKS

2. What is treatment for the bipolar disorder?

COMMON BIPOLAR TREATMENTS

MOOD STABILIZERS ANTIPSYCHOTICS
These aptly named meds help % a dr

o These faster acting drugs begin
even out the swings, lessening easing symptoms within a few'
the chance of high highs and fow hours;so'they’can'have your.back'
lows. Give ‘em time to work: while mood stabjlizers are doing 1'? V.
They take few weeks to kick in. thelrslowrand:steady thing. 558

ECT

When medication justisnt

TALK THERAPY,
A Working with a therapist helps
working well, electroconvulsive you betst’er understang your & 1
therapy can be a good option

L emations while learnin \
for people with bipolar, It’s even > 2

i | important strategies to help
safe to do during Pregnancy. YOu cope with your condition.

Sfpenanta |




Psycological therapies
Lifestyle changes

prescription medications

Medications

Treatment of bipolar disorder involves three

therapeutic domains: acute mania, acute

depression, and maintenance.

Lithium

Antiepileptic drugs: divalproex, carbamazep™

and lamotrigine 1

« Antipsychotic drugs: olanzapine, risperidone, and
quetiapine

« Used alone or in combination, are increasingly

being used successfully to treat acute mania and

to maintain mood stability (Mcintyre, 2004).

3. What is the nature of the interaction between

hydrochlorothiazide and lithium?

Lithium + Thiazide interaction
Probable mechanism:

« Thiazides cause diuresis and initial sodium loss.

» Compensatory sodium retention in proximal
tubules.

* Proximal tubules do not distinguish sodium
from lithium.

« Lithium also retained and accumulates.

Pharmcokinetic Drug Intersctions

The level of lithium is elevated in the blood by interacting with

hydrochlorthiazide

What might happen: Your blood
levels of lithium may increase and
cause toxic effects such as nausea,
vomiting, diarrhea, drowsiness, loss
of appetite, muscle weakness,
slurred speech, trembling, blurred
vision, confusion, seizures,
dizziness, or increased urination.

4. How could this interaction be handled?



Moderate to severe lithium toxicity usually
requires additional treatment, such as:

1. Stomach pumping. This procedure may
be an option if you've taken lithlum
within the last hour,

2. Whole bowel Irrigation. ...
3.1V fluids. ...

4. Hemodlalysis. ...

S. Medication. ...

6. Vital sign monitoring.

Lithium level is elevated due to interavtion with Hydrochlorthiazide
hence its this both drugs should not be prescribed together.



Pune District Education Association’s
Seth Govind Raghunath Sable College of Pharmacy, Saswad

Feedback of students on PBL conducted on 26/03/2021
Subject: Pharmacology V

Class: Final Year B.Pharm

; N ; - i ed in
This questionnaire has been designed to understand the opinion of students involv

the PBL activity so that the activity can be improved in the future. The group leader is

advised to answer the questions on behalf of all the group members.

Please tick the appropriate box:

Can’t

Trigger

Yes

No

say

Was the trigger provided to you easily understandable?

Was the trigger interesting?

Could you relate the trigger to your curriculum?

Role of facilitator

Did you find the role of facilitator useful in understanding the problem?

Did you take the help of the facilitator in identifying the objectives of the

problem?
Resources

Did you refer to the books available in the library for compiling the data
related to your problem?

Were there sufficient reference books available in the library for researching

the problem?

Did you find the internet facility and online resources adequate?

Overall activity

Do you think PBL is enhancing your comprehension and analytical skills?

Do you think PBL is enhancing your referencing & researching skills?

Do you think PBL is contributing towards improving your communication
End presentation skills?

,20 you think this activity should be continued in future also?

NO .

Suggestions if any,

PI. tear from here before submitting

Name of the group leader : Supriya

Group No.: A
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Subject: Pharmacology—TI
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You are the nurse working in an anticoagulation clinic. One of your patients is Kakade A. r\“'

of an irregularly irregular heartbeat (atrial fibrillation, or A ﬁb‘s
Kakade had his rmtral

who has a long-standing history
for which he takes the oral anticoagulant warfarin (Coumadin). Recently,

heart valve replaced with a mechanical valve.

The health care provider does a brief focused history and physical examination, orders additional

lab tests, and determines that
vider discovers that Kakade recently went to the local urgent care center fora

there are no signs of bleeding other than the nosebleed, which has

stopped. The pro
on and had received a prescription for the antibiotic co-trimoxazole

sinus infectl

(sulfamethoxazole-trimethoprim) _ .
=3




"~ FACILITATOR’s NOTES

e -
4

Lea *‘\ g objectives:

1. To learn how to do case studies and its detailed problem solving.
ot 2. To learn about the anticoagulant activity and drug involve in it.
2. To learn about anticoagulant and antibiotic drug-drug interaction.
) Compilation of:
1. How does atrial fibrillation differ from a normal heart rhythm?
2. What is the purpose of the warfarin (Coumadin) in Kakade’s case?
3. What is a PT/INR test, and what are the expected levels for Kakade? What is the
purpose of the INR?
4, What happened when Kakade began taking the antibiotic?

5. What should Kakade have done to prevent this problem?

References:

a. Tripathi KD. Essentials of Medical Pharmacology. 7% edition, Jaypee
Brothers Medical Publishers (P) Ltd. Page Nos.160-169.
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4- Very Good, 3-Good, 2- Satisfacta
% Roll No. of the student F—F’ el
iteria

: gatlon of knowledge base (iﬂ L) 4y -L_I_S‘ 46 4% 49 5o .‘7.

\ ’piles previous knowledge to clarify and define the

: [ Answers questions and shares his/her opinions by
applying acquired knowledge. l’ L’

| Critical Thinking -

Demonstrate, evidence, critical understanding and
critical analysis facts.
Is applicable making conclusion and decision

regarding the diagnostic / therapeutic approaches?

Demonstrates evidence of following a sequential 5_ 5

=
o

analysis of the problem.

IR
——

F.

(Cp w [, |dB

Self Directed Learning( Self study) o

Defines learning objectives and learning goals. s [;

Demonstrates evidence of accomplishment of learning

L5
N
e
n

ﬁ jf necessary, seeks counseling to orient His/her study
: End willing to improve 5 L‘

@hgraﬁve work s
7r'st70waxds achievement of the groups learning

-i..P

h commitment.
s effective interpersonal attributes.

5

- = L'
h openness. 3
b

n | o~
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nd criticism. o)
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) Vity so that the activity

Trigger

Was the trigger provided to you easily understandable?

cen designed to understand the opinion of students
can be improved in the future. The group leader is

involve

<

€s

say

Can’t |

‘Was the trigger interesting?

Could you relate the trigger to your curriculum?

Role of facilitator

Did you find the role of facilitator useful in understanding the problem?

Did you take the help of the facilitator in identifying the objectives of the
problem?

VIS ISR

Resources

Did you refer to the books available in the library for compiling the data
related to your problem?

Were there sufficient reference books available in the library for
researching the problem?

Did you find the internet facility and online resources adequate?

Overall activity

Do you think PBL is enhancing your comprehension and analytical skills?

Do you think PBL is enhancing your referencing & researching skills?

Do you think PBL is contributing towards improving your
communication and presentation skills?

' Do you think this activity should be continued in future also?

SIS [I<TS

gestions if any,

|
]
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Pune District Education Association’s
Seth Govind Raghunath Sable College of Pharmacy, Saswad.

2020- 2021

PBL -1 TRIGGER

Class: S. Y. B. Pharm. ( Sem.-I11) Subject: Pharmaceutical Organic Chemistry-II

Date: 24/03/2021 Platform: Online mode

An aromatic compound A on treatment with aqueous ammonia and heating forms compound B,
which on heating with Bro and KOH forms a compound C of molecular formula CsH7N.
Compound C gives Hinsberg test positive. It is also used as a intermediate in the synthesis of
sulfa antibacterial drugs.


http://www.fdanews.com/
http://www.fdanews.com/

Pune District Education Association’s
Seth Govind Raghunath Sable College of Pharmacy, Saswad.

FACILITATOR’s NOTES

Learning Objectives:

1)
2)
3)

To learnt the inter conversion of organic compounds
To learn types of reactions.
To study reaction mechanism involved in synthesis of B and C.

Compilation of:

1) Write structures of compound A, B and C.

2) Write the equation for the reaction of compound A with aqueous ammonia.

3) Write the equation for conversion of compound B into compound C.

4) Explain the reaction mechanism of conversion of A into B.

5) Conversion of compound B to the compound C involves popular reaction. Give name and
write in detail reaction mechanism of it.

6) Explain Hinsberg test.

7) Give examples of sulfa antibacterial drugs?

References:

1) Advanced Organic Chemistry by Bahl & Bahl, S Chand Publication, Twentieth Revised
Edition, 2011.

2) Organic Chemistry by Morrison & Boyd, 6th edition, Pearson Education.

3) Advanced General Organic Chemistry A Modern Approach by S. K. Ghosh, New

Central Book Agency (P) Ltd.,3™ edition.



Pune District Education Association’s
Seth Govind Raghunath Sable College of Pharmacy, Saswad.

2020- 2021
PBL
Class: S. Y. B. Pharm. ( Sem.-111))
Subject: Pharmaceutical Organic Chemistry-11
Date: 24/03/2021
Platform: Online mode

Sr. | Facilitator’s | Group Roll number of the Name of group leader
No. Name students

1. A 1-10 Beldar Prajakta Mahesh

2. Prof. J. R. B 11-20 Gaikwad Shruti Surendra

Jagtap

3. C 21-30 Kawade Anagha Avinash

4. D 31-40 Kunjir Kalyani Suresh

5. E 41-50 Patil Manasi Satish

6. F 51-60 Wagh Poonam Gorakhnath

7. G 61-70 Zende Prasad Ramesh

Name and sign of facilitator
(Mrs. J. R. Jagtap)




Pune District Education Association’s
Seth GovindRaghunath Sable College of Pharmacy, Saswad

PBL -1
Class: S. Y. B. Pharm. ( Sem.-I11) Subject: Pharmaceutical Organic Chemistry-II

Date: 24/03/2021
Attendance Sheet

Roll No. Group No. Name of Students Attendance
1 Beldar Prajakta Mahesh P
2 Bhorade Dipti Sham P
3 Bhosale Tanuja Rahul P
4 Chandgude Kshitija Laxman P
5 A Deshmukh Avishkar Vijay P
6 Devi Archana P
7 Dhage Vikas Baburao P
8 Dhavale Sahil A
9 Dhole Isha Popat P
10 Dodke Chetana Ashok P
11 Dorge Akash Abaso P
12 Gaikwad Sakshi Rajendra P
13 Gaikwad Shruti Surendra P
14 B Gaikwad Sujit Dnyandev P
15 Gawade Omkar Vijay P
16 Gore Abhijeet Vitthal P
17 Jadhao Anil Ganesh P
18 Jadhav Adesh Vijaykumar P
19 Jadhav Shivani Ramesh P
20 Jadhavswarup Brijesh P
21 Jadhav Vaishanvi Shivaji P
22 Jagtap Sahil Sunil P
23 Javalkar Aditya Hanumant P
24 c Kale Sakshi Ravindra P
25 Kande Tanuja Kondiba P
26 Kawade Anagha Avinash P
27 Khaire Mayuri Sunil P
28 Khaire Yogita Shailesh P
29 Khaladkar Ruta Vinayak P
30 Kharat Akash Bhagwanrao P

4



31 Khedekar Raj Ashok P
32 Kondhalkar Omkar Balaso P
33 Kulkarni Omkar Sanjay P
34 D Kunjir Kalyani Suresh P
35 Mahala Ruchita Ramesh P
36 Marewar Swati Surakant P
37 Mundlik Pratham Santosh P
38 Natu Chetan Mohan P
39 Nikate Shrinivas Kishor P
40 Nimbalkar Yash Gorakh P
41 Padher Achal Dattatray P
42 Pandit Prateeksha Dnyandeo P
43 Parsalge Mahadev Shyam P
44 Patil Manasi Satish P
45 E Pawar Aditya Ashok P
46 Raut Ashish Umesh P
47 Rokade Vishalakshi Sanjay P
48 Salunkhe Dhanashri Sanjay P
49 Sarwaderanjeet A
50 Sathe Om Vilas P
51 Shiekh Farhan Nazir P
52 Shipalkar Kalyani Hanumant P
53 Shitole Shreya Raju P
54 Takawale Omkar Ramesh P
55 Tanpure Harshad Nagesh P
56 F Taware Chetana Rajkumar A
57 Wagh Poonam Gorakhnath P
58 Yadav Abhishek Mahadev P
59 Yadav Anchal Dadaso P
60 Zagade Ritusha Rajendra P
61 Zende Prasad Ramesh P
62 Zende Priyanka Jalindar P
63 Darade Gitanjali P
64 Kshirsagar Vaishnavi P
65 Lohokare Chaitali P
66 G Bhilare Sejal Anil P
67 Darekar Akash Madhukar P
68 Darkonde Nikhil Ravindra P
69 Gade Samadhan Ganpat P
70 Jagtap Chaitali Hemraj P

Name and Sign of Facilitator
(Mrs. J. R. Jagtap)




Pune District Education Association’s
Seth Govind Raghunath Sable College of Pharmacy, Saswad.

Class: S. Y. B. Pharm. ( Sem.-lll)
Group No- 4

2020- 2021

Subject: Pharmaceutical Organic Chemistry-I

Attendance
Roll No. Name of Students Email Attendance
31 Khedekar Raj Ashok rajkhedekar215121@gmail.com Present
32 Kondhalkar Omkar Balaso omkarkondhalkar0218 @gmail.com Present
33 Kulkarni Omkar Sanjay omkarkulkarni646 @gmail.com Present
34 Kunjir Kalyani Suresh kalyanikunjir5924@gmail.com Present
35 Mahala Ruchita Ramesh mahalaruchi2000@gmail.com Present
36 Marewar Swati Surakant ssm19121999@gmail.com Present
37 Mundlik Pratham Santosh mundlikpratham@gmail.com Present
38 Natu Chetan Mohan natuchetan@gmail.com Present
39 Nikate Shrinivas Kishor shrinivasnikate@gmail.com Present
40 Nimbalkar Yash Gorakh ynimbalkar2612@gmail.com Present
Solutions
1.Write structures of compound A,B and C.
Ans:
NH» NH,

Benzoic acid

(A)

Benzamide

Phenylamine
or
Aniline

(B). ©)

2.Write the equation for the reaction of compound A with agueous ammonia.

AnNs.




e Benzoic Acid reacts with [ag] ammonia to give ammonium benzoate and further on
heating it gives Benzamide

« =Y

3.Write the equation for conversion of compound B into compound C.
Ans.

Benzamide on heating with a mixture of Br2 in presence of NaOH or KOH (i.e. NaOBr or KOBr)
is given aniline.

L
C—WH: MH
Hr; + 4 NalH
@ ’—r@ + NaxCO» + 2NaBr + 2H:O
Benramude Aniline

4.Explain the reaction mechanism of conversion of A into B.
Ans-Benzoic acid reacts with Ammonia gives Benzamide.

Reaction:-

— Reackon-

(0]

o l

_
S~

Ren0ic [Ren20mide

&D)



Reaction mechanism-

Step-1:
Benzoic acid reacts with aqueous ammonia to give ammonium benzoate which is salt of
ammonia.

¥ 7

Scanned by TapScanner

Step-2:
Ammonium benzoate on heating loses a molecule of water to form Benzamide.

 Avomonium Ben zoade Bonramde

Scanned by TapScanner

Reaction mechanism :-
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5.Conversion of compound B to the compound C involves popular reaction. Give name
and write in detail reaction.
Ans:-
a) Name:- Hoffman degradation _reaction
e The Hofmann rearrangement (Hofmann degradation) is the organic reaction of a
primary amide to a primary amine with one fewer carbon atom. The reaction involves
oxidation of the nitrogen followed by rearrangement of the carbonyl and nitrogen to give
an isocyanate intermediate.
Mechanism of Hoffman Rearrangement
Step 1:- Breakage of N-H and the formation of N-Br in the presence of sodium hydroxide
ttresulting in n-bromo amide

o :Br® O Br H,O o
1 .7 [ » 1 | ® 2 1
_C—N—H + Br—Br _C—-N—H C—N-—Br
R ! R < 'OHe R™ !
H Hu. H
Primary amide N-bromo amide

Step 2:- Migration of a carbon atom to displace the bromide group on adjacent nitrogen
followed by deprotonation of the N-H bond giving a neutral isocyanate

Step 3:- Attack on the iso cyanate by water followed by proton transfer resutlting in an
unstable carbamic acid



(\_/"‘_\

_N=C=0 , _oO_
R T .HUH
Isocyanate Water

—— _N-C

o)
R OH

Carbamic acid

H

/ \

Step 4 :- Thermal degradation of the carbamic acid releasing carbon dioxide gas resulting in

an amine after protonation

Hydronium

6.Explain Hinsberg test.
Ans.

Ho -0

/N-C:o . Mkt

R - -
~

H. ©

>N+ HOOH,

R

®
H.,O (o]
H\ =
— 2 /ﬁ’\_c\ o
R o

Hinsberg test is a chemical reaction that can distinguish between primary, secondary, tertiary
amines. The amine is shaken well with Hinsberg reagent in the presence of aqueous alkali (e.g.,

KOH or NaOH).

Primary amine

H 0 0 o
y il 1l NaOH oee
R-N + S-Cl — S-N-R e S-N Na
A" M - HCl T -H,0 |
O H O R
Primary Benzenesulfonyl N-Alkylbenzenesulfonamide Sulfonamide salt
amine chloride (Soluble in aqueous NaOH) of sodium
Secondary amine
R o) 0]
S I I NaOH .
R-N + S-Cl —_— S-N-R —_— No reaction
N\ 1
H Il - HCl n o1
2
Secondary Benzenesulfonyl N,N - Dialkylbenzenesulfonamide
amine chloride (Insoluble in aqueous NaOH)
Tertiary amine
R
R 0 0 o R R,
72 I NaOH N e @ b HCI ®
RFN_ + s-cl —— S-ONa + R-N ~—— R-N=H
1l Il
R3 RJ Cl :@ Rz
Tertiary Benzenesulfonyl Salt of benzenesulfonic  (Insoluble in NaOH, Amine

amine chloride

Mechanism of Hinsberg Test

acid but soluble in aq. HCl)  hydrochloride salt

The amine first reacts with benzenesulfonyl chloride in an addition-elimination reaction on the
highly electrophilic sulfonyl chloride derivative. After the stepwise loss of the chlorine and one
proton from the amine in the presence of sodium hydroxide, the resulting product is a

sulfonamide salt of sodium.

10



R-NG 4 (O)s-a —— SS o —— S-N-H
\H 1l ”\NH i) no
0 072 -Clt O R
Primary Benzenesulfonyl R
amine chloride
‘CI
®
(0] N (o] O H
I e ® ®OH:/’—”\- I Cl®
HO+()-S-N: Na «——— ()-S-N-H «——— S*NZH
[T i - HCI n o
O R O R O R
Sulfonamide salt N-Alkylbenzenesulfonamide
of sodium (Soluble in aqueous NaOH)

7.Give examples of Sulfa Antibacterial Drugs?
Ans. Definition :- Sulfa drugs were the first chemical substances systematically used to treat
and prevent bacterial infections in humans. Their use has diminished because of the availability
of antibiotics that are more effective and safer and because of increased instances of drug
resistance.
-Structures:-

1) Sulfadiazine :-

2) Sulfamethoxazole :-

e}
o,0 N
\S: /I\/}\
N
IO
H,N

2

3) Sulfisoxazole :-

O O N\
\ //
4 [ N

H,N

11



Pune District Education Association’s

Seth Govind Raghunath Sable College of Pharmacy, Saswad

Feedback of students on PBL conducted on 24/03/2021
Subject: Pharmaceutical Organic Chemistry-I|
(Sem.-ll)

e This questionnaire has been designed to understand the opinion of students

Class: S. Y. B. Pharm.

involved in the PBL activity so that the activity can be improved in the future. The
group leader is advised to answer the questions on behalf of all the group

members.
Please tick the appropriate box: Please tick the appropriate box:

Trigger

Yes

No

Can’t
say

Was the trigger provided to you easily understandable?

Was the trigger interesting?

Could you relate the trigger to your curriculum?

Role of facilitator

Did you find the role of facilitator useful in understanding the problem?

Did you take the help of the facilitator in identifying the objectives of the
problem?

Resources

Did you refer to the books available in the library for compiling the data
related to your problem?

Were there sufficient reference books available in the library for
researching the problem?

Did you find the internet facility and online resources adequate?

Overall activity

Do you think PBL is enhancing your comprehension and analytical skills?

Do you think PBL is enhancing your referencing & researching skills?

Do you think PBL is contributing towards improving your communication
and presentation skills?

Do you think this activity should be continued in future also?

< L2l 222 < P L2222l 2]=2]

Name of the group leader: Kalyani Suresh Kunjir Signature....................cocooii.

Group No.: 4
12




Pune District Education Association’s
Seth Govind Raghunath Sable College of Pharmacy, Saswad.
FACILITATOR ASSESSMENT FORM
PBL No.: 1 Date: 24/03/2021
Subject: Pharmaceutical Organic Chemistry-I1 Cass: S. Y. B. Pharm. (Sem.-111)
Please rate in the 5 point scale: 5- Excellent, 4- Very Good, 3- Good, 2- Satisfactory, 1 - Not
satisfactory

Roll No. of the student 3132|133 |34 |35 |36 |37 |38 |39
Criteria

Application of knowledge base

Applies previous knowledge to clarify and define the |3 |4 |2 4 |13 |3 |2 |5 |5
problem.

Answers questions and shares his/her opinions by applying |3 |4 |2 4 3 3 |2 5 5
acquired knowledge.

Critical Thinking

Demonstrate, evidence, critical understanding and critical | 3 |4 | 2 4 (3 |3 |2 |5 |5
analysis facts.

Is applicable making conclusion and decision regardingthe | 3 |4 |2 4 |13 |3 |2 |5 |5
diagnostic / therapeutic approaches?

Demonstrates evidence of following a sequential analysisof | 3 |4 |2 4 |3 |3 |2 5 5
the problem.

Self Directed Learning( Self study)

Defines learning objectives and learning goals. 3 |4 |2 4 |3 |3 |2 5 5

Demonstrates evidence of accomplishment of learning |3 |4 |2 4 |3 |3 |2 5 5
objectives.

If necessary, seeks counseling to orient His/her study and |3 |4 |2 4 |3 |3 |2 5 5
willing to improve

Collaborative work

Works towards achievement of the groups learning goals | 3 4 |2 4 3 3 2 5 5
with commitment.

Demonstrates effective interpersonal attributes.

Accepts feedback with openness.

Reacts positively to feedback and criticism.

Stands up for his/her points of view.

W W W w w
Ee N N
N N N NN
EE N N
W W W w w
wW| W W w w
N N N NN
ol o1 o o1 o1
ol o1 o1 o1 o1

Shows ability to change his/her point of view of new
information given/ obtained.

Signature of Facilitator
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FACILITATOR’s NOTES

- ' ’ .'-':~ 0 Obj| Ilu es:

1) To learnt about acidity of organic compounds
2) To learnt about the different functional groups and its acidity
3) To study effect of substituent on acidity of organic compounds.

- Compilation of:

1) Select correct option of acidity order.
2) Give explanation of correct option

3) Give explanation of incorrect options "
4) Explain about acidity of organic compounds.
5) Explain effect of substituent on acidity of organic compounds. |

References:

1) Advanced Organic Chemistry by Bahl & Bahl, S Chand Publication, Twentieth Re 5:*.._

Edition, 2011. ':;{-' _;.-
'f 2) Organic Chemistry by Morrison & Boyd, 6th edition, Pearson Education.

3) Advanced General Organic Chemistry A Modern Approach by S. K. Ghosh _,1
Central Book Agency (P) Ltd.,3" edition. 8
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 Pune District Education Association’s B
Seth Govind Raghunath Sable College of Pharmacy, Saswad

h-h‘-...-....-...- : ll?,.:h_'f’l_ | .
 RELLL L PP PP R ppepp———

' l:“eedback of students on PBL. conducted on 0072021
SuPJect: E’_hann?ceutlcal Organic Chemistry-| Class: 1. Y, B, Pharm, (Sem.-1f)
This questionnaire has been designed to understand the opinion of students involved in the PBL

activity S0 that the activity can be improved in the future, The group leader is advised to ansy _5
the questions on behalf of all the group members, ), .

_Please tick the appropriate box:

-------------
------------------------------------ - - -
L L T T

Trigger LG % #
Was the trigger provided to you easily understandable?
Was the trigger interesting? T
Could you relate the trigger to your curriculum? |
Role of facilitator 5l -
Did you find the role of facilitator useful in understanding the problem? P s i
Did you take the help of the facilitator in identifying the objectives of the W :
_problem?
| Resources
Did you refer to the books available in the library for compiling the data >
| related to your problem?
Were there sufficient reference books available in the library for 2 T
| researching the problem? % |
Did you find the internet facility and online resources adequate? e
Overall activity e
| Do you think PBL is enhancing your comprehension and analytical skills? | «* | [ :
| Do you think PBL is enhancing your referencing & researching skills? v’ :
Do you think PBL is contributing towards improving your communication =
| and presentation skills?
Do you think this activity should be continued in future also? v

-------------------------------------------------------------------------------------
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"Group - Roll NO. 21 1020.

PBL -1 TRIGGER

Class: Second Year B. Pharm. (Scm-M) Subject: Pharmacology-I

A taxi driver aged 30 years presented with sudden onset running & itchy nosc, bouts of

sneezing partial nasal blockage, redness & watcring from the eyes, but no fever,

bodyache or malaise. He gave history of similar episodes occurring off & on during the

spring season. A diagnosis of scasonal allergic rhinitis was made & the doctor decided

to prescribe antiallergic medication.



FACILITATOR’s NOTES
Learning objectives:

e Which antiallergic medicine would be suitable for this patient?

* Which antiallergic drugs should be avoided?

Compilation of:

1. Synthesis, storage & destruction of Histamine

2. Mechanism of action of Histamine

3. Pathophysiological role of Histamine

4. Classification of Antihistaminics

5. Marketed formulation of histamine & Antihistaminics.
References:

a. Tripathi KD. Essentials of Medical Pharmacology. 7th edition, Jaypee
Brothers Medical Publishers (P) Ltd. Page Nos.160-169.



Pune District Education Association’s
Seth Govind Raghunath Sable College of Pharmacy, Saswad.
FACILITATOR ASSESSMENT FORM

PBL No.: 1
Please rate in the 5 point scale:  5- Excellent,
2- Satisfactory, 1 - Not satisfactory

Subject: Pharmacology-II
4- Very Good, 3-Good,

Roll No. of the student

critical analysis facts.

Criteria b\ |22 (2% [ 24|57 26(20 |23 |19
Application of knowledge base
Applies previous knowledge to clarify and define the = |4 |4 4 215 |5 |4
problem.
Answers questions and shares his/her opinions b -
oA PR s Inalala |z s |5 |G
applying acquired knowledge.
Critical Thinking
Demonstrate, evidence, critical understanding and | e | &
S5 |5 |ajaliy |5 |99

Is applicable making conclusion and decision

regarding the diagnostic / therapeutic approaches?

Demonstrates evidence of following a sequential

analysis of the problem.

E | F

-~ |
o

Self Directed Learning( Self study)

Defines learning objectives and learning goals.

i
A5

L=

Demonstrates evidence of accomplishment of learning

objectives.

I

L=

If necessary, seeks counseling to orient His/her study

and willing to improve

o

Collaborative work

Works towards achievement of the groups learning

goals with commitment.

Demonstrates effective interpersonal attributes.

Accepts feedback with openness.

Reacts positively to feedback and criticism.

Stands up for his/her points of view.

Shows ability to change his/her point of view of new

information given/ obtained.

e o D] O
Slole|b o W
D,S\@,P(;\)D
DD@PJ\J_\

4|4
AR
44
SN
44
41

Tl o] w
LTI | w| R
S |e|RPle] o

26

Lo

IS

Signature of Facilitator
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Pune District Education Association’s

Seth Govind Raghunath Sable College of Pharmacy, Saswad

Feedback of students on PBL condugted on

Subject: Natural drug technology CI:lss:gmi car B.Pharm.

This questionnaire has been designed to understand the opinion of students involved in

the PBL activity so that the activity can be improved in the future. The group leader is

advised to answer the questions on behalf of all the group members.

Please tick the appropriate box:

Trigger

No

Can’t
say

Was the trigger provided to you easily understandable?

Was the trigger interesting?

Could you relate the trigger to your curriculum?

Role of facilitator

Did you find the role of facilitator useful in understanding the problem?

Did you take the help of the facilitator in identifying the objectives of the
problem?

NENENNN

Resources

Did you refer to the books available in the library for compiling the data
related to your problem?

Were there sufficient reference books available in the library for
researching the problem?

Did you find the internet facility and online resources adequate?

Overall activity

Do you think PBL is enhancing your comprehension and analytical skills?

Do you think PBL is enhancing your referencing & researching skills?

Do you think PBL is contributing towards improving your
communication and presentation skills?

Do you think this activity should be continued in future also?

<SS 1SS

NO..

Suggestions if any,

PI. tear from here before submitting

Name of the group
leader.. XN QO AKOSh. B..

..................................

Group No.: &.
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