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are commonly used anti-cancer medications, but they work in different ways.Many
cancers, such as those of the breast, ovaries, lungs, brain, and prostate, are treated with
paclitaxel. Carboplatin is a platinum-based chemotherapy drug that is frequently used
to treat a variety of cancers, such as cervical, endometrial, ovarian, lung, thyroid, head
and neck, uterine, germ cell tumor, and upper gastrointestinal tract cancer.

INTRODUCTION

Globally, cancer is a significant public health
issue. Demographic factors indicate that the
incidence of cancer will decline over the next few
decades, with an estimated 420 million new cases
annually by 2025. GLOBOCAN data shows that
14.1 million new cases and 8.2 An estimated
million people died from cancer in 2012[1].In
Europe, the most common cancers diagnosed are
those of the female breast, colorectal, prostate ,and
lung[2]. Today, the most widely used cancer
treatments are chemotherapy, surgery, and
radiation. Although chemotherapy has been

around since the early 1900s, its application in the
treatment of cancer did not start until the 1930s.
The phrase "chemotherapy"” was initially used by
the Paul Ehrlich, a German scientist witha special
interest in alkylating agents, coined the phrase to
refer to the chemical treatment of illness. It
Alkylating medications, like chlorambucil and
cyclophosphamide, were created in the ensuing
yearstocombat cancer was discovered that soldiers
exposed to mustard gas during World Wars | and
I had lower leukocyte counts. This resulted in the
1943 treatment of lymphomas by Gilman with
nitrogen mustard, which was the first
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chemotherapy agent[3,4]. Methotrexate was
developed in 1948 after Kilte and Farber created
folate antagonists like aminopterin  and
amethopterin, which helped children with
leukaemia achieve remission [5]. In 1951, Elion
and Hitchings created 6-mercaptopurine and 6-
thioquanine for Leukaemia treatment [6,7].Every
year, more than ten million people receive a cancer
diagnosis [8].A large range of disorders are
collectively referred to as cancers, and they are all
distinguished by multiplet abnormal and
continuous cell growth in a particular tissue site,

which gives rise to the tumor [9]
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Fig.no. 1 Cancer Cell

I. Paclitaxel:-
Hydrobhobic Paclitaxel is an anticancer drug that
works well for treating lung,ovarian, breast, and as
well as cancer of the head and neck. Paclitaxel is
formulated with the micelle-forming vehicle
Cremophor EL to improve drug solubility due to

its insolubility in water[11].
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Fig.no. 2 Structure of Paclitaxel

A. Category Of Paclitaxel :-
Chemotherapeutic Agent , Antimicrotubular
agent.
B. Mechanism of action:-
The use of paclitaxel as an anticancer medication
has been reported to have the capacity to target
microtubules. In 3 nature, microtubules have a
cylindrical hollow body shape with a diameter
ranging from 25 to 30 nm. which is composed of
tubulin heterodimers, which contain beta and
alpha components of the protein subunits, and
multiple  tubulin  polymers that are in
dynamicequilibrium[13.,14].
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Figure 3. The Major Mechanisms of Paclitaxel
Resistance. The cellular mechanism of action by
which paclitaxel serves as an anticancer drug, as
illustrated following the black arrows. Paclitaxel
enters the cell and binds to b-tubulin on the inner
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surface of microtubules. This stabilizes the
microtubule network, arrests the cell cycle at the
G2/M phase, and therefore leads to apoptosis.
Cancer cells have been found to evade the
microtubule stabilizing action of paclitaxel through
three main mechanisms (illustrated in red): (1)
over-expression  of  transmembrane  efflux
transporters, specifically ABCB1 and ABCC10; (2)
tubulin mutations (both a and B) or alterations in
the stability of the microtubule network; and (3)
reduced function of significant apoptotic proteins,
such as Bcl-2 and p53.] [15].

D. Paclitaxel in cancer therapy:-

1. Breast cancer:-

Paclitaxel has emerged as an important agent in
treatment of breast cancer. Paclitaxel is active in
treatment of metastatic breast canceras first line
tharapy.[16,18] as well as in heavily pretreated
patients[17,19,21].Especially Encouraging is its
activity in anthracycline resistant disease[21,22].
2. Ovarian cancer:-

Ovarian cancer is the fifth most common cause of
cancer-related deaths in women worldwide, and
its prevalence is rising quickly. An estimate states
that one in every 70 The majority of females who
develop ovarian cancer pass away from it [20].
Paclitaxel has been recommended forth treatment
of ovarian cancer in recent years [23]. After 28
patients with ovarian cancer received weekly
intraperitoneal chemotherapy at a dose of
60mg/m2,the disease's median recurrence time
was found to be 25 months, with mild toxicity
in11% of the patients[31].Bae and colleagues
evaluated the feasibility and efficacy of giving
Paclitaxel or carboplatin to patients with
advanced ovarian cancer during intraperitoneal
hyperthermic chemotherapy(IPHC)[32].

3. Lung cancer:-

Lung cancer is one of the main causes of death in
the world. While the number of lung cancer-
related deaths in the US and the UK has declined
and the number of survivors has increased, the
incidence and mortalityof lung cancer in Since the
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number of developing nations is rising,
considerable effortsare needed to lower the death
rate from lung cancer [24]. Extended weekly
administration of paclitaxel has been achieved in
disseminated non-small cell lung cancer(NSCLC)
trials (phase | and Il) to evaluate its effect on DI
(dose intensity) limits and tolerability in
experimental subjects. Weekly doses of paclitaxel
ranging from 100 to 200 mg/m2 were used in the
Phase-l1 trial. Phase-1l trials administered
paclitaxel at the maximum tolerated dose of 175
mg/m2. Paclitaxel (3-hour infusion/week) was
found to be active in the patients examined in this
study and demonstrated impact on their platelets
that is protective [25].

4. Brain cancer:-

The leading cause of death for children under the
age of 19 is brain cancer. Glioblastoma is the most
dangerous kind of brain tumor and Is also very
resistant to anti-tumor medications [26].Due to
paclitaxel's inadequate penetration throught the
blood-brain barrier, this medication's efficacy is
minimal. The blood-brain barrier was quickly
broken down by low-intensity pulsed ultrasound
(LIPU) and  microbubble injection,which
improved paclitaxel delivery to the brain.Inpre-
clinical gliomamodels,the impact of
administering paclitaxel with LIPU
assistance(nab-paclitaxel and cremophor-
paclitaxel)has been assessed.In conclusion,it was
discovered that paclitaxel delivered with LIPU
assistance was more successful in treating
gliomas.When comparing the two formulations
under investigation, nab-paclitaxel had a more
significant impact than cremophor-paclitaxel
[27].

5. Prostate cancer:-

Prostate cancer is the second most common cause
of death for men worldwide among all cancers
[28]. According to a study with thirty-two patients
who received intravenous 100 mg of paclitaxel in
addition to other medications,
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(intravenous100mg/m2)estramustin ~ phosphate
(oral 10 mg/kg) and carboplatin produced a
successful treatment for prostate cancer that was
hormone-refractory [29]. The proliferation of
DU145prostate cancer cells was effectively
inhibited by paclitaxel-loaded nano-fiber mats,as
evidenced by the results of cell culture. Prostate
cancer treatment was suitable for chitosan-
hyaluronic acid fibers because they influenced the
controlled release of paclitaxel [30].

E. Paclitaxel formulation in clinic:-

The Food and Drug Administration(FDA) in the
United States has only recently approved two
PTX-based chemotherapy treatments: Abraxane®
and Taxol®.These are called PTX Formulations
in Clinic. Although both formulations are meant to
be administered intravenously, they have different
combining agents. Unlike Abraxane®,which uses
albumin to stabilize PTX,Taxol®uses a
combination of Cremophor ELand dehydrated
ethanol (49.7%,vIV)[33]. Liposomal
PTX(Lipusu®)has received approval for clinical
use in China[34, 35].

1. Taxol:-

Bristol-Myers-Squibb introduced Taxol®,the first
authorized form of PTX,on to the market
in1992.Six milli liters of PTX are dissolved in
each milli liter of the Taxol® formulation,which is
composed 0f49.7% ethanol and 527 mg of
polyoxyethylated castor oil,or Cremophor EL.[36]
usually,Taxol® administered by 3 or 24-hour
infusion following dilution with a fluid that is
balanced.Table 1displays the typical
pharmacokinetic parameters of Taxol®dosed at
175 mg/m2 following a 3-hour intravenous
fusion.It is currently approved to treat ovarian
cancer, non-small cell lung cancer,primary and
metastatic breast cancer, and Kaposi's sarcoma
associated with AIDS.[37] Along with PTX-
induced nephrotoxicity and neurotoxicity,
Taxol®'s non-linear  pharmacokinetics and
hypersensitivity represent significant drawbacks

in its clinical use.[36] For example, when 135 or
175 mg/m2 of Taxol® was given by 30% dosage
increase after three hours of infusion can actually
result in an 89% increase in

o -

1Vial » 5 mL per vial
Muitidose Vial

30mg

(6 mg/mL)

TAXOL®

(paclitaxel)
i Injection

CAUTION:

Dilution required.
Read accompanying
package insert,

WARNING: Cytotoxic Agent
& Bristol-Myers Squibb

Fig. no. 3 Taxol
AUCO-o and a 68% increase in Cmax. Patients
receiving Taxol® treatment should be
premedicated with corticosteroids,
diphenhydramine, and H2 antagonists to reduce
severe hypersensitivity reactions. It is thought that
the use of CremophorEL is the cause of these
problems: 1) AUCO-o increases non-
proportionally when cremophor EL forms micelles
in blood at high concentrations and traps PTX in

the hydrophobic Core [38]. and 2) The
complement system may be triggered by
cromatophorEL.high  dosages of histamine

activation and release.[39, 40] Longer infusion
times are frequently required to reduce the
negative effects of Cremophor EL-rooted
medication. These restrictions had inspired
Manufacturers and researchers should look for
PTX formulations without Cremophor EL. [figno
.4 Taxol] [46]

2. Abraxane:-

The second PTX formulation utilized in clinical
settings is called Abraxane®, and it was created by
Abrax is BioScience (later acquired by Celgene).
The FDA first approved Abraxane® in 2005 to
treat metastatic breast cancer, and later approved it
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to treat locally advanced or metastatic pancreatic
adenocarcinoma and metastatic non-small cell
lung cancer.[41] Human serum albumin is used in
the formulation of PTX in Abraxane®. (HAS).[42]
HAS, which has a half-life of approximately 19
days, is the most prevalent plasma protein in
human blood. It has the ability to bind
hydrophobic chemicals reversibly, carry them
throughout the body ,and release them at the
surface of cells.[43] More over, HAS binds to
gp60 to facilitate cellular up take and
transcytosis.It also binds to SPARC,a secreted
protein that is acidic and rich in cysteine and is
known to be highly expressed in cancerous cells
and stromal cells linked to in conjunction with
neoplasia. The exact amount that HAS's biological
functions add to Abraxane®'s higher response
rates is still unknown, though. Unquestionably,
removing Cremphor EL makes it possible to
administer a higher dose of PTX with equivalent
toxicities. When compared to Taxol®, Abraxane®
has a maximum tolerated dose of 300 mg/m2, and
its administration time can be significantly
reduced (30 min for Abraxane® versus 3or24
hrforTaxol®).[45] Furthermore, the findings from
Abrax is BioSciences indicated that, in
comparison to an equal dose injection of Taxol®,
Abraxane® increases intratumor PTX
concentration by 33% and has a predictable, linear
pharmacokinetic profile.Eliminating Cremophor
EL also removes the need for special IV tubing and
premedication in order to administer Taxol®, as
well as hypersensitivity reactions
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Fig.no. 4 Abraxane
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3. Other approved formulations :-

The first injectable PTX liposome to hitthe
Chinese clinical market was Lipusu® ,created by
Luye Pharmaceutical Co.Ltd.in 2003. The PTX,
lecithin, and cholesterol formulations have been
approved for the treatment of ovarian cancer,
breast cancer,and lung cancer with non-
cells.Lipusu® demonstrated comparable
efficaciousness against gastric cancer,non-small
cell lung cancers,and breast cancer in comparison
to Taxol®,but with noticeably fewer side
effects[48,49]. Therefore,Lipusu® may be a good
substitute for Abraxane®.The2007 formulation of
PTX known as Genexol-PM® was made with
poly(ethylene glycol)-b-poly(lacticacid)(PEG-b-
PLA)block copolymers and sold by Samyang
Corporation. In South Korea, it has been
authorized for the therapy for non-small
cell,ovarian,and breast cancer.Clinical trials
showed that Genexol-PM is well tolerated by
patients and has dose-dependent
pharmacokinetics, especially for those with
advanced pancreatic cancer or metastatic breast

cancer[50].
Table 1: Comparison of Taxol® and Abraxane®
Taxol Abraxane
Cremophor EL
Formulation | and dehydrated | Albumin NPs
ethanol
Partical size N/A ~130nm
MTD 240 mg/m? 300 mg/ m?
(E)I(I)z;(;ael 175 mg/m? 260 mg/m?
Administration i.v3h i.v 30 min
VD(L/m2) 227 632
Clearance
(LIh/m?) 12 .2 15
Cmax(ng/ml) 3,650 18,741
AUC
(h*ng/ml) 15,007 17,434
T%(h) 20.2 27

All values acquired from FDA website. MTD: the
maximum tolerated dose; VVd: apparent volume of
distribution; Cmax: Maximum Concentration;
AUC: plasma area under the curve; tl/2half-
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lifetime.
https://www.accessdata.fda.gov/drugsatfda_docs/
label/2013/021660s0371bl.pdf

Il.  Carboplatin:-
A platinum anticancer medication called
carboplatin, also known as cis-

diammine(cyclobutane-1,1

dicarboxylato)platinum(ll), Fig. 1, is used to treat
a variety of human cancer types [54-58]. Although
the exact chemical mechanism of action of
carboplatin is unknown, it is believed to work by
interacting with cellular targets such tubulin,
genomic DNA, and other proteins to produce its
biological effects [59-61].Barnett Rosenberg and
others created carboplatin in the early 1970s in an
effort to enhance the therapeutic efficacy of
cisplatin, also known as cis-
diamminedichloroplatinum(ll), a first-generation
platinum anticancer medication (Fig. 1) [59,62].
Carbaplatin was eventually licensed as a
medication in 1989 under the trade name
paraplatin as it was discovered to be significantly
less oto-, neuro-, and nephrotoxic than cisplatin

[54,59,63].
A. Structure of carboplatin:-
O
O _NH;
Pt
/N
O NH,
@)

Fig.no. 6 Structure of Carboplatin
B. Category Of Drug:-
Antineoplastics, Alkylating , Platinum Analogs
C. Mechanism of action :-
As a cisplatin derivative, carboplatin functions
similarly but has a different structure and toxicity.
Since the FDA gave it approval in the 1980s, it has
been extensively utilized to treat a variety of tumor
forms. This agent's unique property is its capacity
to cause lesions in DNA by forming adducts with
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platinum, which block transcription and
replication and ultimately cause cell death. A[66]
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Fig no. 7 Mechanism of action of carboplatin

D. Carboplatin in cancer therapy:-
1. Ovarian cancer;-
Before the mid-1990s, Cyclophosphamide with
carboplatin was the wusual treatment for
advanced-stage ovarian cancer, however some
doctors still preferred single-agent carboplatin.
Comparative investigations of combinations
comprising carboplatin vs cisplatin provided the
foundation. There were no differences observed
in response rates or survival in the two North
American studies comparing carboplatin-
cyclophosphamide and cisplatin-
cyclophosphamide [67,68].
2. Testicular cancer:-
Testicular cancer was known to be moderately
susceptible to chemotherapy before cisplatin
was discovered. Dactinomycin was the most
effective treatment, producing responses in
about 50% of patients, 10% of whom were
complete [69]. Merely 5% of the patients
experienced recovery. Patients were thus free to
participate in studies of novel drugs, and in the
first Phase-1 trials of cisplatin, patients with
testicular malignancies showed responses [70].
3. Lung cancer:-
A randomized ECOG trial indicated that
carboplatin therapy was associated with a
survival advantage over combination regimens,
although it yielded an objective response rate of
just 9%. These rather unexpected results were
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the outcome of early trials of carboplatin as a
single-agent in NSCLC[71]. Compared to
cisplatin, carboplatin did show notable single
agent activity in SCLC, with response rates that
were close to 60% [72].

4. Cancer of the head and neck:-
Researchers from France presented their
randomized outcomes utilizing carboplatin-
based chemo radio therapy at the 1998 ASCO
meeting: 226 patients received radiation alone
versus carboplatin (70 mg/m2 daily x 4) and 96-
hour infusion of 5-FU every 21 days with
radiation.  Significantly longer three-year
survival was seen in the chemo radio therapy
group (51% vs. 31%, p = 0.002) [73]. An
absolute survival benefit of 8% for chemo radio
therapy in locally advanced head and neck
cancer was verified by Bourhis, Pignon et al. in
a meta-analysis of 63 randomized trials
including over 10,000 patients [74].

5. Urothelial Cancer:-

Cisplatin is a key component of all the most
effective combination regimens found to date
and is used in the treatment of advanced
transitional carcinomas of the bladder. The M-
VAC regimen (methotrexate, vinblastine,
doxorubicin, and cisplatin), created at Memorial
in the 1980s, is the current standard of therapy
[75]. Recently published phase Il trials have
demonstrated the efficacy of carboplatin with
paclitaxel. Vaughn & associates [76].

6. Germ cell tumor:-

In a major multicenter trial, etoposide was
compared in a randomized fashion with either
carboplatin or cisplatin for germ cell
malignancies [77]. The scientists came to the
conclusion that carboplatin, the conventional
first-line platinum analogue for metastatic germ
cell cancers, was not as effective as cisplatin in
this combination chemotherapy treatment.

7. Upper Gastrointestinal tract cancer :

R(éb/
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Cisplatin is a cornerstone of the treatment for
esophageal adeno carcinomas and squamous-
cell carcinomas.Patients with advanced disease
have reported response rates of up to 40% with
cisplatin alone. The EORTC observed that when
cisplatin was given with 5-FU by continuous
infusion as opposed to cisplatin alone, the
response rate doubled to 35% from 19% [78-
80].

8. Cervical and endometrial Cancer:-

A 15% response rate with carboplatin was
observed in the GOG's 1989 report on the
outcomes of a sizable randomized trial
comparing  carboplatin  and  iproplatin
monotherapy. This finding suggested that
carboplatin's activity might not be equivalent to
that of cisplatin in the treatment of cervical
cancer [81].

E. Carboplatin Formulation in clinic :-

1. CARBOTIN:

R 45ml ‘ ;
i Carboplatin - (5,

w24 Injection ; '

x’éamomann = carBOTIN |

Injection e
CARBOTIN {| 450mgidSmi
Eaeract |

For LV, Intusion aher giutor

N )

Fig no .8 carboplatin
Used to treat advanced bladder, head, and neck
cancer, and also metastatic testicular and
reproductive carcinomas .
2. Injection of Carboplatin BP:-
A chemotherapy drug called carboplatin is used to
treat many cancer types. This encompasses
cancers of the ovaries, lungs, head & neck, brain,
and neuroblastoma.

794 |Page



Rutuja P. Nirmal , Int. J. of Pharm. Sci., 2024, Vol 2, Issue 1, 788-801 | Research

CARBOPLATIN
INJECTION B.P.
450MG IN 45ML

Sterde Aqueous Soluton
For Intravenous Use.
450mg/45ml
(Single dose vial
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Fig no. 9 carboplatin
Stability Testing of Pharmaceutical Products :-
Pharmaceutical stability testing is an intricate
process that requires a great deal of money, time,
and scientific knowledge in order to ensure that a
medicine formulation is safe, effective, and of high
quality.
Stability testing methods:-
Stability testing is a common practice used at
different phases of product development on
medicinal substances and products. Accelerated
stability testing, conducted at relatively high
temperatures and/or humidity levels, is utilized in
the first phases to identify the kinds of degradation
products that might be discovered after extended
storage.
1. Real-time stability testing:
To allow for significant product degradation under
advised storage settings, real-time stability testing
is typically carried out over a longer test period.
2. Accelerated stability testing:
In this type of testing, a product is subjected to
many high temperatures (warmer than room
temperature) in order to identify the minimum
amount of heat input necessary to cause the
product to fail. This is done in order to put the
product in an environment that speeds up
degradation .
3. Testing for stability of retained samples:
Every marketed product for which stability data
are needed follows this standard procedure.
Stability samples that will be kept in storage for at

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

least one batch every year are chosen for this
investigation. Stability samples from two batches
should be obtained if the number of batches
marketed exceeds fifty.

4. Cycle temperature stress testing:

This is not a standard testing procedure for goods
that are sold. This method involves designing
cyclic temperature stress tests based on product
knowledge to replicate expected market storage
conditions. Since the earth's diurnal rhythm is 24
hours, which marketed medications are most likely
to experience during storage, the cycle period is
typically considered to be 24 hours.
CONCLUSION

The analysis concludes by highlighting the critical
role that Paclitaxel and Carboplatin play as potent
anti-cancer medications, especially when treating
lung, breast, and ovarian malignancies. The review
report concludes by highlighting the encouraging
potential of paclitaxel and carbonation as strong
anticancer medications. When combined, their
distinct methods of action show synergistic
benefits, providing a novel approach to cancer
treatment. To validate these results and maximize
the therapeutic outcomes, more investigation and
clinical testing are essential. The combination of
paclitaxel with carbonation may lead to better
overall patient outcomes, decreased side effects,
and increased efficacy in the fight against
cancer.[84]

Improving the stability of anticancer drugs:-
The problem of maximizing patient care under the
limitations of the pharmacy's resources is one that
oncology pharmacists frequently encounter in
their line of work. One factor that may cause
delays and longer patient wait times is the day's
centralized infusion preparation. All parties
involved may benefit, though, if this is done
beforehand or through outsourcing. Sadly, there
are frequently few stability studiesThe authors of
the recently released recommendations on the
practical  stability studies of anticancer
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medications noted the need for more stability data
encompassing  applications  of  anticancer
medications. The manufacturer's given data
frequently misrepresents the actual stability of the
medications.[85]. Despite the fact that anticancer
medications are typically made in centralized units
under  rigorous aseptic  conditions, the
manufacturer typically quotes the stability of these
drugs as being stable for 8 to 12 hours for bacterial
contamination after the dilution phase. As a result,
carrying out stability studies on cytotoxic
medications will make use of additional
information regarding their stability profile and
enable weekend or household
preparation.Chemotherapy treatment cycles can be
planned ahead of time, which can save cancer
centers money. Increasing the stability profile of
chemotherapy drugs can assist pharmacists in
providing patients with a less disruptive regimen
and streamlining services, both of which can
contribute to a higher quality of life. We read with
interest the recently published article‘Long-term
stability of clofarabine injection concentrate and
diluted clofarabine infusion solution’[86]. It is
always interesting to read a stability study of an
anticancer drug and observe the storage conditions
for the test solutions that will mimic normal
clinical practices. It is important to note that these
clinical practices will vary from one country to
another as some countries’ room temperature
could exceed 30C depending on the climate of the
country and the air-conditioning facilities
available at each hospital. Additionally, anticancer
medications could be given to patients through
elastomeric portable pumps, making at-home
chemotherapy easier. Since the patients will be
wearing these pumps and covering them with their
clothing, they will be exposed to temperatures
greater than the surrounding air, up to or exceeding
37C[87]. The anticancer medication may
deteriorate at this higher, unidentified temperature,
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and unfavorable substances may leak into the
solution from the containers or delivering
equipmemt. It is necessary to take into account the
temperature at which these chemotherapy drugs
are exposed. Since cytotoxic medications are
known to have a limited therapeutic range,
stability tests must be conducted for each
anticancer medication while it is being stored
under in-use settings. This is because giving
patients the appropriate dose is crucial to their
prognosis[88]. We are excited to present the
results of our most recent and ongoing study on the
application of elastomeric pumps to home
chemotherapy. By doing so, we will be able to
replicate common clinical procedures, such as at-
home chemotherapy, and ascertain the anticancer
drug's durability at these various temperatures.
Furthermore, each anticancer medication will be
evaluated separately based on how long it is in
contact with the delivering devices and/or
containers. The real room temperature of the
hospitals or cancer research facility must be taken
into consideration when conducting stability
studies of cytotoxic medications.

CONCLUSION

In conclusion, the review underscores the pivotal
role of Paclitaxel and Carboplatin as formidable
anti-cancer drugs, particularly in the treatment of
ovarian, lung, and breast cancers . In conclusion,
the review paper highlights the promising potential
of carbonation and paclitaxel as effective
anticancer drugs. Their unique mechanisms of
action, when combined, demonstrate synergistic
effects, offering a novel approach in cancer
treatment. Further research and clinical trials are
crucial to validate these findings and optimize the
therapeutic outcomes. The integration of
carbonation and paclitaxel could pave the way for
enhanced efficacy, reduced side effects, and
improved overall patient outcomes in the battle
against cancer.
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