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Capsaicin is responsible for the chili’s pungent flavour and is used to suppress different types of cancer cells.
However, capsaicin causes gastrointestinal irritation and shows poor aqueous solubility. To increase the
aqueous solubility and decrease the gastrointestinal irritation, capsaicin was complexed with phospholipid.
A phospholipid complex was prepared and characterized through x-ray diffraction, differential scanning
calorimetry, and Fourier-transform infrared spectroscopy. The prepared phospholipid complexes were
studied for solubility, in vitro drug release and in vitro cytotoxicity. Molecular interaction between capsaicin
and phospholipid was identified through Fourier-transform infrared spectroscopy, which confirmed the
formation of phospholipid complex. X-ray diffractometer and differential scanning calorimetry results
indicated reduced crystallinity of capsaicin in the complex. The solubility of the capsaicin was found to be
enhanced 1.7 and 2.6 fold in 1:1 and 1:2 complex in comparison to free capsaicin. In dissolution studies,
the phospholipid complex exhibited a higher rate of drug release compared to the free drug. Phospholipid
complex showed more cytotoxic potential on MCF-7 and MDA-MB-231 human breast cancer cells compared
to free capsaicin in an MTT assay that measures metabolic activity. The present study demonstrated that a
phospholipid complex of capsaicin overcomes the problems related to the poor aqueous solubility and could

be used as effective delivery carrier for cancer therapy.
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Cancer is the main causes of morbidity throughout the
world"2. Among the different cancers, breast cancer
is the second most important cause of cancer death.
Though significant progress has been made in breast
cancer treatment, only a few patients benefit from breast
cancer by adjuvant chemotherapy and most patients
with metastatic cancer are resistant to chemotherapy!®!.
In addition, chemotherapy causes acute and chronic
toxicities that include sterility, congestive heart
failure, osteoporosis and neuropathy. Recently,
many new avenues of cancer treatment have opened
up but the costs of treatment have sky-rocketed too.
Hence, screening of indigenously available plant and
animal resources for anticarcinogenic potential is an
important branch of anticancer research. Chili peppers
are the regularly consumed naturally occurring spices
worldwide®¢.  Capsaicin, (8-methyl-N-vanillyl-6-
nonenamide, fig. 1a) is the main constituent of chili
peppers with therapeutic activityl”. The chemical
formula of capsaicin is C,;H,_NO, and the molecular
weight is 305.4 g/mol®. Capsaicin is a hydrophobic,
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colourless, pungent and volatile crystalline powder. It
has a benzene ring and a polar amide group with a long
hydrophobic carbon tail. Due to its water insolubility,
alcohols and organic solvents are used to dissolve
capsaicin.

Capsaicin induces apoptosis in several cancer cell lines
including liver cancer, prostate cancer, colon cancer,
pancreatic cancer, and breast cancer without affecting
normal cells®. In human breast cancer, epidermal
growth factor-2 (HER-2) and human epidermal growth
factor receptor are over expressed!!>!l. Capsaicin
inhibited breast cancer cell growth in vitro by reducing
the protein expression of human epidermal growth
factor receptor and epidermal growth factor-2t'2.

This is an open access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 3.0 License, which
allows others to remix, tweak, and build upon the work non-commercially,
as long as the author is credited and the new creations are licensed under
the identical terms

Accepted 18 September 2019

Revised 12 June 2019

Received 24 March 2019

Indian J Pharm Sci 2019;81(6):1011-1019

Indian Journal of Pharmaceutical Sciences 1011


mailto:tapan_ju01@rediffmail.com

www.ijpsonline.com

Moreover, capsaicin decreased by 50 % of the size of
breast cancer tumours in immunodeficient mice. In
another study, capsaicin has been shown to inhibit the
growth of MCF-7 breast cancer cell through a caspase-
dependent pathway and induced DNA fragmentation('3].
Breast cancer patients are resistant to chemotherapy
due to lack of caspase-3 expression. Capsaicin also
induces apoptosis in caspase-3 deficient MCF-7 and
BT-20 breast cancer cells!". Capsaicin significantly
diminished procaspase-7 expression, induced the
cleavage of PARP-1 and decreased membrane potential
of mitochondria in MCF-7 and BT-20 breast cancer
cell.

In spite of its proven anticancer activity, the clinical
utilization of capsaicin is limited due to its short half-life
and rapid first-pass metabolism!'*.. It is hughly irritating
to skin and mucosa, causing a burning sensation, even in
low concentrations!'. The pungency of capsaicin may
increase salivation and gastrointestinal disorders when
administered orally!'7. Tyagi et al. developed capsaicin-
loaded liposomes and thermosensitive hydrogel for
intravesical therapy of detrusor hyperreflexial'®.
It was observed that capsaicin-loaded liposomes
completely blocked micturition reflexes. However,
hydrogel loaded with capsaicin did not totally block
the micturition reflex but it extensively diminished
the frequency of bladder contraction. In another study,
capsaicin was complexed with hydroxypropyl-beta-
cyclodextrin and incorporated into the hydrogel to
improve the solubility and percutaneous absorption!!?).
It was observed that the complexing agent enhanced the
solubility and percutaneous permeation of capsaicin.
Though there have been some attempts to improve the
solubility and bioavailability of capsaicin®*?!, it is yet
to be developed in a standard anticancer dosage form.
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Fig. 1: Chemical structure of (a) capsaicin and (b) phospholipid
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Recently, phospholipid complex plays an important
role in the delivery of drug and it enhances the solubility
and bioavailability of drug???. The major component
of the biological membrane is phospholipid (fig. 1b)
and composed of a hydrophobic tail and hydrophilic
head™]. It enters the cytoplasm without lipid bilayers
disruption and enhances oral drug absorption?®*.
Soybean phospholipids are extensively used for the
phospholipid complex preparation™!. In the present
study, the development of a capsaicin-loaded
phospholipid complex and evaluation of cytotoxicity
on human breast cancer cells is reported.

MATERIALS AND MEHODS

Capsaicin (purity 99.8 %) was purchased from Naturite
Agro Products Ltd. (Hyderabad, India). Soya lecithin
was purchased from Himedia, India. The analytical
grade of other chemicals was used without any further
purification.

Preparation of capsaicin phospholipid complex:

Phospholipids complex were prepared by refluxing
followed by evaporation of the solvent. The required
quantity of capsaicin was taken in a beaker containing
10 ml ethanol to dissolve it. A measured quantity
of phospholipids was taken in another beaker
containing 20 ml ethanol and stirred to solubilize the
phospholipids. Then the capsaicin solution was poured
into the phospholipids solution with stirring at 50° for
2 h and the solvent was removed. The resultant mixture
was put into a vacuum desiccator for 24 h to get a
complete dry substance. The dried product was stored
in a desiccator for further use.

Fourier-transform infrared spectroscopy (FTIR)
study:

FTIR spectra of capsaicin, phospholipids, capsaicin
and phospholipids physical mixture (1:2), and 1:2
complexes of capsaicin and phospholipids were
measured on FTIR spectrophotometer (Alpha-T,
Bruker, Germany). Approximately, 2 mg of samples
were mixed with 200 mg of KBr and compressed
to prepare circular discs. The sample was scanned
with 4 cm™ spectral resolution over a range of 4000-
500 cm'2¢1,

Differential scanning calorimetry (DSC) study:

DSC studies of capsaicin, capsaicin and phospholipids
physical mixture (1:2) and 1:2 complexes of capsaicin
and phospholipids were carried out using DSC (Pyris
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Diamond, Perkin Elmer, Osaka, Japan). Samples were
heated with 10°/min heating rate from 30-300° in a
nitrogen atmosphere (flow rate, 20 ml/min)&".

X-ray diffraction (XRD) study:

XRD studies of capsaicin, capsaicin and phospholipids
physical mixture (1:2) and 1:2 complexes of capsaicin
and phospholipids were carried out using XRD (Smart
Lab, Rigaku, Japan). The tube voltage and current were
set at 45 kV and 200 mA, respectively. The sample
was placed in an aluminium sample holder and scan
between 5-80° in 20 with a 0.04°/min step size with a
scan speed of 5°/min[*,

Solubility studies:

The solubility of capsaicin was determined in a
volumetric flux by adding an excess amount of
capsaicin to 10 ml of water and sonicated for 1 h. Then,
the mixture was shaken for 24 h (BOD Shaker, India) at
3740.5° and centrifuged at 15 000 rpm for 15 min. The
supernatant was filtered through a Whatman number 1
filter paper and absorbance was measured at 279 nm
by UV/Vis spectrophotometer (UV 1800, Shimadzu,
Japan) to determine the solubility of capsaicin in the
solute. Each experiment was performed 3 times.

In vitro drug release study:

The release of a drug was performed in a beaker
containing release media, pH 1.2 KCI/HCI buffer for
2 h and pH 7.4 phosphate buffer for the remaining
time, kept on a magnetic stirrer with 300 rpm rotation
at 37°. A known amount of sample was taken in a
dialysis bag (Himedia, Mumbai, India) and the bag
ends were bound with the thread. Then the dialysis bag
was dipped into the buffer solution. The samples were
withdrawn at a fixed time interval with replacement of
the buffer solution. The solutions were filtered through
a Whatman number 1 filter paper and drug content was
determined by UV/Vis spectrophotometer at 279 nm
with the respective buffer solution as a blank. The mean
dissolution time (MDT) was determined to understand
the formulations dissolution performance. MDT
was calculated using the following Eqn.”), MDT =
Z“Fl t”jAMi/an:I AM. , where n is the number of
sample times, j is the sample number, t” is the time
at the midpoint between t and t and AM. is the drug
dissolved between t and t..

In vitro cytotoxicity study:

The  cytotoxic  effect of
phospholipid complex was

capsaicin-loaded
determined through
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[3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT) assay where viable cell’s reducing
enzymes convert MTT to formazan crystals. The
cytotoxicity was performed using MCF-7 and
MDA-MB-231 breast cancer cell lines using MTT
assay for assessing cell metabolic activity. Roswell
Park Memorial Institute medium (RPMI 1640) and
Dulbecco’s modified Eagle medium were used to
culture MDA-MB-231and MCF-7cells, respectively.
Five percent fetal bovine serum and 1 % antibiotic
were added to both media. All reagents were purchased
from Himedia (Mumbai, India). The cells were
incubated in 5 % CO, and humidified atmosphere at
37°. MDA-MB-231 and MCF-7 cells were seeded in
a two different 96-well culture plate and incubated for
overnight. Four different doses (100, 150, 225, and
300 uM) were selected for the treatment of cells with
a drug, blank formulation and drug-loaded formulation
in 150 pl complete media for 24 h. After incubation at
37° for 24 h, each well was added with 50 pl of MTT
reagent (5 mg/ml). Then the cells were incubated at 37°
for another 4 h. After removal of the MTT solution,
the formazan crystals (purple) produced at the wells
were solubilized using 150 pl DMSO with shaking for
30 s. Then, the absorbance was recorded at 570 and
650 nm by Spectramax (Molecular Devices, USA).
The following Eqn. was used to determine the cell
viability, cell viability (%) = (T/C)x100, where T is the
optical density of the treated cells and C is the optical
density of control cells.

RESULTS AND DISCUSSION

Development of a novel drug delivery system using
natural resources is essential due to the advantage of
an herbal drug for the treatment of different diseases.
In the phospholipid complex, it was speculated that
capsaicin’s nonpolar functional group forming quasi-
stable bonding with phospholipid and consequently
hydrophobic moiety was masked?®.. The phospholipid
is a vital constituent of cell membranes and promotes
drug transport from the gastrointestinal (hydrophilic)
milieu to the intestinal cell membrane (lipophilic) and
finally into the blood®". In the present experiment, a
capsaicin phospholipid complex was prepared by a
simple and reproducible method.

The interaction between the phospholipids and capsaicin
was determined to confirm the complex formation.
Hydrogen bond or van der Waals forces were formed
in the phospholipid complex*>*!. FTIR studies were
carried out to explore the type of interaction between
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capsaicin and phospholipid. FTIR spectra of capsaicin
and phospholipid are represented in fig. 2. Capsaicin is
depicted peak at 3447 cm! due to broadened N-H and
O-H stretch (fig. 2). The peaks showed at 1633 cm'
represents C=0 stretch and at 1516 cm™ for N-H bends.
The peak shown at 1283 cm™ represents C-N bonds
stretching and the peak depicted at 806 cm™ for out of
plane C-H bend. A similar observation was reported by
the other authors®®*¥, The peaks in phospholipid showed
at 3010, 2925, 2855 cm™! represented strong stretching
vibration of -CH, -CH, and -CH, respectively
(fig. 2) in the phosphate group. The peak at 3408 cm’!
represented —OH stretching vibration of phospholipid.
The peak at 1736 cm! represented C=0 stretching
vibration of the ester group. The peak shown at
1230 cm! represented the P=O stretching of a phosphate
group. The peak at 1070 cm! represented stretching of
P-O-C of a phosphate group. A similar observation was
reported by the other workers®>36l,

FTIR spectra of physical mixture and phospholipid
complex are represented in fig. 2. Capsaicin peaks of
C=0 stretch, N-H bends, C-N bonds stretching, and
C-H bend were observed at 1629, 1516, 1282, and
808 cm' in the physical mixture. Similarly,
phospholipid —CH, vibration, CH, vibration, CH
vibration, C=0 stretch, P=0 stretch, and P-O-C
stretch are observed at 3010, 2925, 2855, 1736, 1230,
and 1070 cm! in the physical mixture. The physical
mixture of capsaicin and phospholipids showed almost
similar FTIR spectra of capsaicin and phospholipid
with slight changing of few peaks compared to the pure
drug (fig. 2). This shift of peaks may be occurred due
to the development of some weak forces amongst the
capsaicin and phospholipid. The peak at 3448 cm™! due
to N-H and O-H stretch of capsaicin was not observed
in the physical mixture, possibly due to shielding by
the phospholipid molecule. The phospholipid complex
of capsaicin and phospholipids showed changing of
peaks in comparison to drug and physical mixture
(fig. 2). The IR of the complex showed a shift in
phenolic —OH of capsaicin from 3447 to 3314 cm'.
Similarly, the phospholipid peaks at 1230 and 1070 cm'!
were not observable in the complex spectrum. These
changes indicated that capsaicin and phospholipids
formed a complex by hydrogen bonding between the
capsaicin phenolic “OH group and the P=O group of
the phospholipids*.

DSC is a technique for the thermal analysis of a broad
diversity of materials. Changes in material properties
with changes in the temperature can give valuable
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Fig. 2: FTIR spectra of capsaicin, phospholipids, physical
mixture and phospholipid complex

FTIR spectra of (a) free capsaicin, (b) phospholipids (c)
capsaicin and phospholipid physical mixture (1:2) and (d)
capsaicin and phospholipid complex (1:2)

information about the drug-excipient interactions and
new entities formation. Fig. 3 showed differential
scanning thermograms of the capsaicin, physical
mixture of capsaicin and phospholipids, and complex
of capsaicin and phospholipids. Pure capsaicin
(fig. 3a) showed a sharp endothermic (melting) peak
at 66°, representing capsaicin crystalline nature.
Similar melting endotherm was observed by another
author®®. The thermogram of the physical mixture
(fig. 3b) exhibited peaks at 65°, slightly lower than pure
capsaicin. It was shown that an increase in temperature
might cause melting of individual constituents and
form aggregates of capsaicin and phospholipids whose
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melting point is lower than capsaicin®’. Thermograms
ofthe complex (fig. 3¢) showed two new peaksat31° and
58¢, which is different from the capsaicin peak. There
is a complex formation through weak intermolecular
interaction (hydrogen bonding, van der Waals
interactions) between capsaicin and phospholipid.
These interactions possibly allow the fatty acid chains of
the phospholipid molecule to rotate freely and surround
the capsaicin molecule, thus dispersing the capsaicin
molecule into the phospholipid molecule at a molecular
level. Such complex formation might contribute to an
enhancement in the dissolution profile of capsaicin. In
another study, naringenin showed melting endothermic
peak at 253° and complex showed two new peaks at 51°
and 62°™ They concluded that naringenin complex
with phospholipids through hydrogen bonding and
hydrophobic interaction. In the present study, the -OH
groups of the capsaicin phenol rings might be involved
in hydrogen bonding while the aromatic rings could be
involved in hydrophobic interaction. These DSC data
are supported by the outcome of the DSC profile of the
phospholipid complexes prepared by other authors*!42.

XRD study was carried to check the crystalline
properties of the drug in the formulation*¥). X-ray
powder diffraction of capsaicin, physical mixture,
and complex was shown in fig. 4. Capsaicin exhibited
intense diffraction peaks (fig. 4a) at 20 = 5.8° (258226),
11.7° (35705), 16.6° (32673), and 19.9° (21480)
representing the crystalline properties of a drug.
Similarly, diffraction peaks of capsaicin at 5.8°, 11.7°,
16.4°, and 19.8° were observed by other authors®.
The diffractogram of the physical mixture showed

Heat flow endo down (mW)

u ~06 6
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o 50 100 150 200 250 300

Temperature (°)

Fig. 3: DSC thermograms of capsaicin, physical mixture and
phospholipid complex

DSC thermogram of (a) free capsaicin (b) capsaicin and
phospholipid physical mixture (1:2) and (c¢) capsaicin and
phospholipid complex (1:2)
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diffraction peaks (fig. 4b) at 20 = 5.8° (8352), 11.7°
(8352), 16.6° (10361), and 19.9° (13130) representing
reduced capsaicin peak. Moreover, the diffraction peak
at19.9°(13130) was wider and this may be the combined
peak of capsaicin and phospholipid. The broad peak of
phospholipid around 26=20.1° was observed by other
authors*. This decrease might be due to the lesser
amount of capsaicin in the mixture or formation of
aggregates between capsaicin and phospholipid™]. The
diffractogram of the complex showed peaks (fig. 4c)
at 20 = 5.8° (8121), 11.7° (7184), 16.6° (8014), and
19.9° (9455) representing more reduced capsaicin peak
compared to the physical mixture. This indicated that
the crystallinity of drug in the complex was decreased
and that most of the drugs existed in an amorphous form
with a minority in the crystalline state. The preparation
of complex with reduced crystallinity might facilitate
the dissolution process, which was desirable mainly
due capsaicin have low solubility in aqueous media.
Similar results were obtained by earlier studies with
diclofenac phospholipid complexes“l.

Solubility studies were carried out to see the solubility
enhancement of capsaicin in a complex formulation.
A marked improvement in aqueous solubility of
capsaicin was observed in the phospholipid complex
formulation (Table 1). The aqueous solubility of the
drug increased significantly in 1:1 complex (p<0.05)
and 1:2 complex (p<0.05) compared to pure drug.
The aqueous solubility of the drug was increased
1.7 fold in 1:1 complex and 2.6 fold in 1:2 complex
compared to pure drug. The 1:1 and 1:2 physical
mixtures of capsaicin and phospholipids failed to
show any significant increase in aqueous solubility of
capsaicin. The increase in solubility of capsaicin in
the complex formulation can be explained by partial
amorphization of the capsaicin, the creation of micelle
due to phospholipids amphiphilic nature and wetting of
the capsaicin in the phospholipids7+%,

In vitro dissolution behaviour of pure capsaicin,
physical mixture and prepared complex in hydrochloric
acid buffer solutions (pH 1.2) and phosphate buffer
solutions (pH 7.4) are represented in fig. 5. About
18 % of the free drug was released at the end of 8 h
of dissolution study. The physical mixture of a drug
to phospholipid molar ratios of 1:1 and 1:2 released
about 26 % drug at the end of 8 h of dissolution study.
Dissolution rate enhancement of physical mixture
could be due to phospholipid amphiphilic nature and
enhanced the aqueous solubility of the drug by the
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Fig. 4: X-ray diffractograms of capsaicin, physical mixture and
capsaicin phospholipid complex

X-ray diffractograms of (a) free capsaicin (b) capsaicin and
phospholipid physical mixture (1:2) and (c¢) capsaicin and
phospholipid complex (1:2)

action of dispersion and wetting*’. Phospholipid
complex of a drug to phospholipid molar ratios of 1:1
and 1:2 released 32 and 50 % drug respectively, at the
end of 8 h of dissolution study. The enhanced release
rate of the drug was observed from the phospholipid
complex compared to free drug and physical mixture.
The increase in the release rate of capsaicin from the
complexes can be ascribed to the improved solubility
and enhanced wettability of capsaicin in the prepared
phospholipid complex**<%, Table 2 shows the MDT of
different formulations and lower MDT was observed
in the case of 1:2 complexes. The lower the MDT the
faster the release rate. MDT was decreased significantly
(p<0.05) with an increasing drug to lipid ratio from 1:1
to 1:2 compared to pure capsaicin.

The faster drug release and lower MDT were obtained
from phospholipid complex with drug and phospholipid
ratio of 1:2. So, this formulation was chosen for the
cytotoxicity study. The effects of capsaicin-loaded
phospholipid complex as well as capsaicin solution on
the viability of the MCF-7 and MDA-MB-231 human
breast cancer cells were examined by MTT assay.
The outcome of the MTT assay were represented in
figs. 6aandb. It was observed that both capsaicin-loaded
phospholipid complex and pure capsaicin exerted
cytotoxicity activity. Phospholipid complex enhanced
the cytotoxicity of capsaicin in comparison to the free
capsaicin after 24 h. The survival of breast cancer
cells upon incubation of capsaicin and phospholipid
complex formulation in different concentration was
presented in Table 3. Dose-dependent cytotoxicity
was observed in both drug solution and phospholipid
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complex formulation and cell viability reduced upon
increasing the capsaicin concentration.

When MDA-MB-231 breast cancer cells were treated
with capsaicin, the % cell viability at 100, 150, 225,
and 300 uM concentration of capsaicin were 87, 80,
66 and 47, respectively (Table 3). Similarly, cells were
treated with a formulation, the % cell viability at a
same equivalent concentration of capsaicin was 75, 74,
66, and 45, respectively (Table 3). Both capsaicin and
phospholipid formulation containing capsaicin reduced
cell viability significantly (p<0.05) with increasing
concentration of capsaicin. MCF-7 cells were treated
with capsaicin, the % cell viability at 100, 150, 225,
and 300 uM concentration of capsaicin were 84, 81, 79
and 78, respectively (Table 3). Cells were treated with
a formulation, the % cell viability at a same equivalent
concentration of capsaicin was 82, 79, 77, and 76,
respectively (Table 3). Both capsaicin and phospholipid
complex formulation containing capsaicin reduced cell
viability with increasing concentration of capsaicin
without statistical significance (p>0.05). Chang et al.
reported that the capsaicin reduced the viability of a
cancer cell in a dose-dependent manner and arresting
the cell cycle in the S phase in BT-20 and MCF-7 breast
cancer cells!'*. Phospholipid complex was cytotoxic to
a greater degree in both MCF-7 and MDA-MB-231

TABLE 1: WATER SOLUBILITY OF CAPSAICIN,

PHYSICAL MIXTURE AND PHOSPHOLIPID
COMPLEX

Formulation Solubility (pg/l; meanxSD, n=3)
Capsaicin 0.04+0.002

Physical mixture (1:1) 0.04+0.006

Physical mixture (1:2) 0.04+0.001

Complex (1:1) 0.07+0.002

Complex (1:2) 0.11+0.006
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80.00
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Cumulative percentage release of drug

20.00
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0 5 10 15 20 25 30 3s 40 45 50
Time (h)
Fig. S: In vitro dissolution profiles of capsaicin from capsaicin
suspension, physical mixture and phospholipid complex
(=—4=—) Drug, (—m=—) 1:1 complex, (—A=—) 1:2 complex,
(=——e=—) 1:1 physical mixture, (—m==) 1:2 physical mixture
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TABLE 2: MEAN DISSOLUTION TIME OF DIFFERENT FORMULATIONS

Drug 1:1 physical mixture 1:2 physical mixture 1:1 complex 1:2 complex
(mean+SD, n=3) (mean+SD, n=3) (mean+SD, n=3) (mean+SD, n=3) (meanzSD, n=3)
MDT 7.50.02 6.7+0.05 6.7+0.11 6.2+0.29 4.6+0.07

TABLE 3: CYTOTOXIC EFFECT OF CAPSAICIN AND PHOSPHOLIPID FORMULATION CONTAINING

CAPSAICIN
Breast cancer ‘ % Cell viability at different concentrations of capsaicin
cell line Formulation 100 pM 150 pM 225 pM 300 pM
(mean+SD, n=3) (mean+SD, n=3) (mean+SD, n=3) (mean+SD, n=3)
Capsaicin 87+4.3 8015.1 66x4.7 47+4.2
MDA-MB-231 Phospholipid complex 75+4.1 74+3.9 66+2.9 45+3.6
MCF-7 Capsaicin 84+1.1 81+3.3 79+4.3 78+4.2
Phospholipid complex 82+1.7 79+2.3 77+4.1 76+8.4
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Fig. 6: Effect of free capsaicin, blank formulation and drug-
loaded formulation on % viability of MDA-MB-231 and MCF-
7 cell line

% Cell viability of (a) MDA-MB-231 cell line and (b) MCF-7
cell line after 24 exposure to free capsaicin, blank formulation
and drug-loaded formulation. a. &) 100 pM, (&) 150 uM,
(& 225 pM, (llllh 300 pM; b. (Il 100 pM, &) 150 uM, &) 225
M, (£) 300 pM

cells compared to plain capsaicin. The augmented effect
of these phospholipid complexes could be ascribed to
the improved aqueous solubility and dissolution rate of
capsaicin.

In the present investigation, capsaicin-phospholipid
complex was prepared using a solvent evaporation
technique. The physicochemical investigations showed
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that capsaicin formed a complex with phospholipids.
The drug entrapped into the phospholipid complex and
the solubility was increased 1.7 and 2.6 fold for 1:1
and 1:2 complexes in comparison to pure drug. The
release study revealed that the phospholipid complex
exhibited enhanced drug release compared to pure
capsaicin. The in vitro cytotoxicity studies on MCF-7
and MDA-MB-231 human breast cancer cells showed
that capsaicin-loaded phospholipid complex have
greater cytotoxicity than capsaicin solution and blank
phospholipid complex. Capsaicin-loaded phospholipid
complex can be considered as a potential carrier for
breast cancer therapy.
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