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ABSTRACT
Introduction: Numerous studies have been conducted on liposomes as potential drug delivery methods for
conditions such as lung cancer. Liposomes are lipid bilayer-based tiny vesicles that can enclose medications. This
protects the medications and enhances their delivery to the target tissues. Liposomes can be utilised to encapsulate
chemotherapy medications or other therapeutic agents and transport them directly to cancer cells in the lungs in
the context of lung cancer. Using liposomes to treat lung cancer has a number of benefits. Here we use omega 3
fatty acids, because it is cheaper.
Materials and Methods: In this method, an ethanol phospholipid solution is injected into an agitated aqueous
solution. Diffusion of ethanol in aqueous solution causes the dissolved phospholipids to precipitate and form
bilayer phospholipid fragments. These fragments then fuse to form closed liposomal structures, which are then
loaded with an anticancer drug.
Results: Liposomes are spherical vesicles with an aqueous core and lipid bilayer that have the ability to
encapsulate medications that are both hydrophilic and hydrophobic with little to no toxicity. With a particle size
ranging from 0.02-1000 pm, these vesicles enable targeted passive delivery to the deeper tissues of the tumor.
Conclusion: Finally, liposomal drug delivery systems have a lot of promise to improve treatment for lung cancer.
Liposomes can increase treatment safety and efficacy through sustained drug release, improved drug
accumulation, combination therapy, overcoming drug resistance, and targeted drug delivery. They can be applied
in diagnostic contexts as well. Because these developments maximise drug concentration at the tumour site, reduce
off-target effects, and allow for more customised treatment plans, lung cancer patients may benefit from improved
outcomes. The treatment landscape for lung cancer may be greatly improved with further research and
development into liposomal drug delivery systems, which could lead to improved patient outcomes and a higher
standard of living.
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Introduction:

Millions of people were affected by bone
cancer in 2023. Almost 3,970 new cases were
diagnosed and about 2,140 deaths happened. Treatment
includes surgery, radiation and chemotherapy. In
surgery wont get rid off all the cancer if it is in many
different parts of the body.In radiation therapy the high
energy rays are used to kill the cancer cells in this the
nearby normal cells are also killed . Chemotherapy
involves the combination of different medicine which
can damage the bone marrow where new blood cells

are made. Lung cancer is the leading cause of cancer
mortality world wide, to improve the therapeutic
outcomes, drug delivery systems, and particularly
liposomes, have been widely investigated. Lung cancer
is one of the leading causes of cancer-related deaths
worldwide(Greenwald, 2013). Treatment includes
surgery, radiation and chemotherapy. In surgery won't
get rid off all the cancer if it is in many different parts
of the body.In radiation therapy the high energy rays
are used to kill the cancer cells in this the nearby
normal cells are also killed . Chemotherapy involves
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the combination of different medicine which can
damage the normal cells .New method liposomal drug
delievery method(Hianik & Passechnik, 1995). In this
the liposomes are lipid bilayer has hydrophobic head
and hydrophilic tail which is made up of the same
material of cell membrane so it can be able to penetrate
easily inside the cell. This method can boost drug
effectiveness, lessen side effects and enhance patient
outcomes(Georgiou et al., 2023; Greenwald, 2013).

The treatment of lung cancer involves a
combination of surgery, radiation therapy, and
chemotherapy. Chemotherapy does, however, have a
number of drawbacks, such as poor solubility, low
absorption, and systemic toxicity.(Garbuzenko et al.,
2014)Liposomes have been thoroughly investigated as
a medication delivery technology for lung cancer
treatment to get over these drawbacks.Drugs can be
delivered selectively to the tumour site using
liposomes, increasing  their  solubility  and
bioavailability = and lowering their systemic
toxicity(Hianik & Passechnik, 1995).

The increasing number of about 2.2million
new cases of lung cancer each year along with an
increase in its causative factors like tobacco smoking
and air pollutants. Liposomes for targeted lung cancer
treatment. Evaluation of liposomes for targeted drug
delivery in lung cancer treatment.

The current treatment strategies for lung
cancer involve the three classical approaches adopted
in all types of cancer that is chemotherapy,radiation
therapy and surgical procedures.Liposomes and their
use through the pulmonary route to control the cancer
growth as well as selective accumulation in the lung
tissue, slow release and higher effectiveness with least
adverse effects. This research is needed to treat the
cancer by liposomal drug delivery
method(Kesharwani, 2019).

Aim of the study:To formulate liposomes based on
bone cancer and infection prevention.

MATERIALS AND METHODS

In this method, an ethanol phospholipid
solution is injected into an agitated aqueous solution.
Diffusion of ethanol in aqueous solution causes the
dissolved phospholipids to precipitate and form bilayer
phospholipid fragments. These fragments then fuse to
form closed liposomal structures, which are then
loaded with an anticancer drug. For two hours, an equal
mixture of methanol and chloroform (1:1) was taken.
Fatty acids, or lipids, were added to the mixture and
stirred for two hours. After being measured and added
to the lipid solution, 5 mg of rifampicin was mixed for

two hours. Following completion, the mixture was left
to dry overnight.

Result:
TEM analysis:

From Fig a and b TEM analysis the morphology
of the material was found to be nano in size and the size
of liposomes is found to be 22 to 30nm.
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MIC(Minimal Inhibitory Concentrations):

From Fig C: antibacterial result it is found that
reduction of bacterial growth is observed within 24
hours.
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From Fig d: drug delivery the sustained
release of drugs Rifampicin is obtained and uniformly
released and analysed from 0 hours to 3 days(72 hours).
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DISCUSSION:

The TEM microscopical analysis showed uniform
spherical morphology and core shell in nature. The
formed liposomes were found to be in the range of 10
to 50 nm which is suitable to penetrate in every region
of the body. MIC showed reduction in bacterial growth
which proves there is no bacterial growth when
liposomes are used. While a reduction in microbial
growth observed in a Minimum Inhibitory
Concentration (MIC) assay may suggest an inhibitory
effect, it doesn't necessarily conclude the absence of
bacterial growth when liposomes are used. MIC
represents the lowest concentration of an antimicrobial
agent that inhibits visible growth of a
microorganism(Samal et al., 2012). It's crucial to note
that a reduction in MIC indicates a potential inhibitory
effect, but it doesn't equate to complete bacterial
eradication. Liposomes, as lipid-based vesicles, are
often utilised for drug delivery or antimicrobial
applications due to their ability to encapsulate and
transport substances(Ganesh et al., 2012). The
observed reduction in bacterial growth may result from
the liposomes altering the microenvironment, affecting
the availability of nutrients, or interfering with cellular
processes. However, residual bacterial growth or
partial inhibition could still be present at the tested
concentrations. To assert the claim of no bacterial

growth when liposomes are used, additional assays or
methods, such as time-kill kinetics, colony-forming
unit assays, or microscopic examination, might be
necessary. These would provide a more comprehensive
understanding of the dynamic interactions between
liposomes and bacteria, helping to validate the
statement more conclusively(Florence, 1993).

Drug delivery: Cumulative release of drugs
(liposomes) is observed up to 72 hours. The cumulative
release of drugs from liposomes over a 72-hour period
is a critical parameter in drug delivery systems. This
observation reflects how the encapsulated drug is
gradually released from the liposomes into the
surrounding environment. Several factors contribute to
this controlled release profile. Liposomes, being lipid-
based vesicles, consist of one or more phospholipid
bilayers. The drug can be encapsulated within the
aqueous core or embedded in the lipid bilayers. The
structure of liposomes influences the release kinetics.
The size of liposomes plays a role in drug release.
Smaller liposomes might have a faster release due to a
higher surface area-to-volume ratio, while larger
liposomes may have a more sustained release
pattern(Sezer, 2014). The composition of lipids used in
the liposome formulation is crucial. Lipids with
different properties can affect the permeability of the
liposomal membrane, influencing drug release rates.
The characteristics of the encapsulated drug, such as
solubility, molecular weight, and chemical structure,
impact its release from liposomes. Hydrophobic drugs
tend to be retained longer in liposomes. External
conditions, such as temperature and pH, can influence
liposome stability and drug release(“Development of a
Nanoliposomal Formulation of Erlotinib for Lung
Cancer and in vitro/In Vivo Antitumoral Evaluation
[Retraction],” 2022; Sezer, 2014). Changes in these
parameters might alter the membrane properties and
subsequently affect drug release kinetics. Liposomes
can degrade or destabilise over time, leading to the
release of encapsulated drugs. The rate of liposome
degradation is influenced by environmental conditions
and the liposome composition. Understanding the
cumulative drug release up to 72 hours provides
insights into the sustained therapeutic effect achievable
with the liposomal drug delivery system. It allows
researchers and clinicians to optimise the formulation
for specific therapeutic applications, ensuring a
controlled and prolonged release of the drug over an
extended period, potentially improving treatment
efficacy and reducing the frequency of administration.
liposomes are spherical vesicles with an aqueous core
and lipid bilayer that have the ability to encapsulate
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both hydrophilic and hydrophobic medications with
low toxicity. With a particle size ranging from 0.02-
1000 um, these vesicles enable targeted passive
delivery to the deeper tissues of the tumour. The drug
distribution pattern inside the pulmonary airways is
determined by the size of the aerosolized liposomes,
not by the size or kind of vesicles. Studies have shown
that phospholipid that verifies vesicle stability and
minimises lipid-drug interactions was the best
liposome formulation for inhalation. Liposomal
vesicles with cholesterol exhibit a reduction in drug
release rate and an enhancement in in vivo stability.
The slow-release pattern of liposomes allows for
longer drug residence times in pulmonary airways and
improved  macrophage  uptake. Conversely,
phosphatidylglycerol facilitates drug release by
assisting liposomes in spreading at the alveolar
interface. Multilamellar liposomes are preferred over
unilamellar liposomes for continuous drug release into
the lungs.

Conclusion:

Finally, liposomal drug delivery systems have a
lot of promise to improve treatment for lung cancer.
Liposomes can increase treatment efficacy and safety
through targeted drug delivery, improved drug
accumulation, sustained drug release, combination
therapy, overcoming drug resistance, and diagnostic
applications. These developments can improve lung
cancer patients' prognosis by boosting medication
concentration at the tumour site, reducing side effects,
and facilitating individualised treatment plans.
Liposomal drug delivery systems have the potential to
dramatically change the lung cancer treatment
landscape with further research and development,
improving patient outcomes and quality of life.
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