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Keywords: ABSTRACT: Background: The current study assessed the effect of
Antineoplastic, Nanoformulation, an  Antineoplastic-loaded  transdermal patch in  Dimethyl-

Tamoxifen, Transdermal patch benzanthracene (DMBA)-induced breast cancer. Materials and
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INTRODUCTION: Tamoxifen is used for
preventative care in  premenopausal and

E-mail: sharma.chandrashekharl6@gmail.com

This approach is crucial for increasing the
pharmacokinetic profile, improving effectiveness,

postmenopausal female patients with cancer . It is
a non-steroidal triphenylethylene derivative that
competes with steroids for the steroid receptors in
cancer cells. However, this medication has several
negative effects, including blood problems, viscous
sphacelus, hepatotoxicity, multifocal viscous and
fatty infiltration # . Transdermal patches with
tamoxifen-loaded  formulations  would  have
decreased hepatotoxicity and greater patient
adherence to therapy for hemolytic carcinoma.
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and reducing toxicity *, which may result from the
ability of small particles to cross biological barriers
> © Nanoparticles can be used as a controlled
release method in the treatment of cancer and can
lessen the explosion of several adverse effects.
Because of this, the current study looked at how
well a transdermal patch filled with tamoxifen
protected against breast cancer. Various amounts of
medication (tamoxifen), a polymer (SA: RA), and a
cryoprotectant (glucose and mannitol) made up the
formulations. Table 1 provides a summary of the
specifics of several formulations.

MATERIALS AND METHODS:

Evaluation of In-vivo Antitumor Property: The
investigation was conducted after completing the
OECD 423 " acute toxicity test. 25 mg of DMBA
was dissolved in 1 ml of a vehicle before being
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administered subcutaneously. After the trial was
over, the tumour yield was assessed. There were
seven separate groups, each with 12 female albino
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Group 3: The tamoxifen group positive control
(PC).

. . Group 4: F1.
rats. Each group comprised 12 female albino rats. Group 5: F2.
Group 1: The normal control. Group 6: F3.
Group 2: The cancer group negative control. Group 7: F4.
TABLE 1: COMPOSITION OF FORMULATIONS
Formulation Drug Polymer Cryoprotectant
Tamoxifen Poly Citrate (mg) (SA: RA) 7:3 (mg) Glucose(mg) Mannitol(mg)
F1 10 190 14 14
F2 20 180 14 14
F3 40 160 14 14
F4 60 140 14 14

Test Sample Treatment: Tamoxifen was
intravenously administered for PC. A vehicle was
introduced into the control group. Similar
treatments were administered to Groups 4, 5, 6 and
7, and the trial lasted 30 days. Numerous physical
and biochemical indicators were assessed at the
conclusion of the research.

Parameters Evaluated: After the trial, body
weight was assessed for each group and compared
in order to assess the contribution of formulation to
the management of tumours. Similarly, peripheral
blood was also evaluated for haematological
parameters such as haemoglobin, white blood cell
(WBC), and red blood cell (RBC) counts.
Additionally, serum levels of glutamic-pyruvic
transaminase (SGPT) and glutamic-oxaloacetic

transaminase (SGOT) were measured using
commercially available kits. The institutional ethics
committee granted its consent for institutional
ethics.

RESULTS:

Effect on Final Body Weight: The disease group's
body weight increased significantly compared to a
normal group. Comparatively to the cancer group,
there was also a sizable drop in body weight in the
PC group. The body weight of formulation F1 was
also much lower than that of the cancer group. The
body weight of formulation F2 was much lower
than that of the cancer group. Furthermore, the F3
group had a significant drop compared to the
cancer group. Similar to the cancer group, the F4
group had a significant decline. Fig. 1.
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FIG. 1: EFFECT OF MULTIPLE FORMULATION IN BODY ***P<COMPARED TO NORMAL CONTROL,

#P<0.05, ###P<0.001 COMPARED TO CANCER GROUP

Effect on Hemoglobin Content: When compared
to the healthy control group, the illness group's
haemoglobin content was shown to be significantly
lower. The PC's haemoglobin content also
increased significantly as compared to the illness

group. Like the normal illness group, formulations
F1, F3 and F4 also showed a significant rise in
haemoglobin content. Contrary to the disease
group, formulation F2 did not affect hemoglobin
content Fig. 2.
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FIG. 2: EFFECT OF FORMULATIONS ON HEMOGLOBIN CONTENT (GM/DL) ***P<0.001 COMPARED TO
NORMAL GROUP, ##P<0.01 COMPARED TO DISEASE CONTROL GROUP

Effect on Red Blood Cell Count: When compared  group. RBC count increased during formulation
to a normal group, the RBC count was much lower treatments. However, the outcomes weren't really
in the illness group, while it was higher in the PC  significant Fig. 3.
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FIG. 3: EFFECT OF FORMULATIONS IN RED BLOOD CELL ***P<0.001 COMPARED TO NORMAL ###P<0.001
COMPARED TO DISEASE GROUP

Effect on White Blood Cell Count: The illness compared to the illness group. The WBC count
group's WBC count was significantly lower increased in the formulation-treated groups, but the
compared to the normal group. Similar to how the  outcomes were not significantly different from the
WBC count significantly increased in the PC group  disease control group Fig. 4.
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FIG. 4. EFFECT OF FORMULATIONS IN WHITE BLOOD CELL ***P<0.001 COMPARED TO NORMAL
###P<0.001 COMPARED TO DISEASE GROUP

Effect on Tumor Weight: Compared to the illness  decreased. Similar results were seen when using
group, the PC group's tumour weight significantly ~ formulations F1 and F2, which both demonstrated a
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significant reduction in tumour weight compared to
disease control. Similar to formulation F2, the
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decreased compared to formulation F3. In contrast
to the illness group, formulation F4 showed no

illness group's tumour weight significantly  effect on tumour weight reduction Fig. 5.
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FIG. 5: EFFECT OF FORMULATIONS IN TUMOR WEIGHT *P<0.005<***P<0.001 COMPARED TO DISEASE
GROUP

Effect on SGPT: In comparison to the normal
group, the illness group's SGPT level was shown to
be significantly higher. The SGPT level did,
however, significant decline in the tamoxifen and

formulation (F1-F4) treated groups. In addition, the
SGPT level in formulations was lower compared to
the tamoxifen group Fig. 6.
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FIG. 6: EFFECT OF SGPT LEVELS ***P<0.001 COMPARED TO NORMAL GROUP, ###P<0.001 COMPARED TO
DISEASE GROUP

Effect on SGOT Level: The illness group's SGOT
level was shown to be substantially higher than

formulation (F1-F4) treated groups. In addition, the
SGOT level in formulations was lower compared to

usual. However, the SGOT level showed a the tamoxifen group Fig. 7.
significant decline in the tamoxifen and
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FIG. 7: EFFECT OF SGOT LEVELS ***P<0.001 COMPARED TO NORMAL GROUP, ##P<0.001 COMPARED TO
DISEASE GROUP

DISCUSSION: We examined four distinct
formulations in the current study and evaluated

them for several factors, including body weight,
tumour weight, RBC, WBC and haemoglobin
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content. All of the outcomes were contrasted with
the  tamoxifen gold standard of care.
Nanoformulations in the pharmacotherapy of
several illnesses, including breast cancer, is widely
acknowledged. ® Additionally, a polygenic risk
exists for the aetiology of breast cancer °.

Since treating such polygenic disorders is
straightforward and the medicine is released
quickly using this method, it is more practical. The
current investigation also showed that F1, F2 and
F3 formulations reduced tumour weight. Similarly,
the formulation-treated group's body weight
dropped. This indicates that the formations have the
ability to release the drug at the desired location.
Additionally, cancer is a polygenic disease *°.
Despite the fact that we are focusing on a particular
molecule or protein, pharmacotherapy for this
ailment may be challenging. However, a single
substance has the ability to control several proteins
and pathways .

Even though the tamoxifen-loaded formulation was
examined in the current investigation, there is
always a chance that it might affect a number of
proteins and pathways, as previously predicted **°
> This possibility must still be considered for
tamoxifen-loaded formulations. The formulation
used in the current investigation indicated what
previous research implies is a reduction in
haemoglobin during cancer aetiology. RBC and
WBC levels also rose; however, they were not
significantly higher than the illness group. This
demonstrates that sympathomimetic relief has not
been attained in the shorter period that may have
been attained following long-term therapy, which is
the focus of future research. Increased SGOT and
SGPT levels, which suggest hepatotoxicity *” and
need to be reduced, are one of the main drawbacks
in cancer pharmacotherapy. After receiving
tamoxifen medication, the levels of SGOT and
SGPT decreased in our research. Additionally,
SGOT and SGPT levels in our formulation were
lower than those in the tamoxifen group, which
may be due to focused drug administration.

CONCLUSION: The current study demonstrated
the anticancer activity of different formulations and
their efficacy in a wide range of biochemical and
hematological  parameters, emphasizing the

importance  of  nanoparticles in  cancer
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pharmacotherapy and targeted drug delivery
systems.
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