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Abstract

Flutamide is a toluidine derivative that acts as an antiandrogen and binds to the androgen receptor,
thereby inhibits the action of testosterone. This study was done on flutamide to analyze the outcome
of the Trivedi Effect®-Consciousness Energy Healing Treatment on its various physicochemical and
thermal properties. For this, the sample was divided into two parts and named as the control and treated
sample. No treatment was given to the control part, while the treated part was received the Trivedi
Effect® -Biofield Energy Healing Treatment, remotely by a renowned Biofield Energy Healer, Gopal
Nayak. The experimental results revealed the significant reduction in the particle size values by 3.35%
(d,,), 4.95% (d,,), 10.75% (d,,), and 8.91% {D (4, 3)}; thereby, the specific surface area was increased
by 5.32% in the treated sample compared to the control sample. The powder XRD peak intensities and
crystallite sizes were significantly altered in the in the range from -50.66% to 30.17% and -50.56% to
86.54%, respectively; thus, the average crystallite size was significantly reduced by 11.82% in the treated
flutamide compared with the control sample. The residue weight was reduced in the treated sample
by 19.88%; whereas, the maximum thermal degradation temperature was decreased by 2.38% in the
treated flutamide compared to the control sample. The latent heat of fusion of the treated flutamide
was significantly increased by 9.84% compared to the control sample. The overall results indicated the
significant change in the particle size, crystal properties, and thermal stability of the treated sample after
the Biofield Energy Treatment as compared to the untreated sample, which might be due to the possible
formation of a novel polymorph. Hence, the Biofield Energy treated flutamide sample might help in
developing its pharmaceutical formulation with improved solubility, absorption, and bioavailability that
might improve its performance against various diseases, i.e., prostate cancer, androgen-dependent skin
and hair conditions including acne, seborrhea, hirsutism, and scalp hair loss, hyperandrogenism, as well
useful for feminizing hormone therapy aimed at transgender women.

Keywords: Complementary and Alternative Medicine, Flutamide, The Trivedi Effect®, Energy of
Consciousness Healing Treatment, PSA, PXRD, TGA, DSC

Introduction

Flutamide belongs to a category of non-steroidal anti-androgen. It binds to the androgen
receptor and blocks the action of testosterone thereby elevates the plasma testosterone and
estradiol [1,2]. It is used in the treatment of prostatic carcinoma in combination with a GnRH
agonist due to its property to compete for the testosterone receptor binding sites in the
prostate cells and may prevent the “tumor flare” phenomenon related to the GnRH agonists.
The mechanism of action of flutamide is based on its structural similarity with testosterone,
thus it binds to the receptors itself and prevents the attachment as well as the action of
testosterone on the prostate cancer cells. Therefore, the cancer cells stop growth in the lack of
testosterone and their death occurs [3,4]. The other uses of flutamide involve the treatment
of excessive hair growth, acne, and high androgen levels in women [5]. However, it may cause
some adverse reactions such as hot flashes, diarrhea, gynecomastia, and decreased libido [6].
Flutamide is administered through oral route preferably and its absorption, distribution, and
excretion are very rapid. However, it is 95% plasma protein-bound and rapidly metabolized
to various compounds. The biological half-life of its alpha-hydroxylated metabolite is
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approximately 6 hours and 95% of the dose is observed to be
excreted by the kidneys [7,8].

The absorption, bioavailability, and efficacy of a drug are
affected by its physicochemical properties, which also decide
its biological profile [8,9]. Thus, various researches were done
in recent days to improve the efficacy and bioavailability of the
drug by altering the physiochemical properties such as such as
particle size, surface area, crystal properties, melting point, etc.
[10,11]. Biofield Energy Healing is considered nowadays as an
integrated healthcare approach under the field of Complementary
and Alternative Medicine (CAM) therapies and proved beneficial
against various health conditions [12,13]. Various types of Energy
Healing therapies are accepted by most of the U.S. population
and hence, the National Institutes of Health (NIH) included them
under the CAM category [14,15]. In this scenario, the Trivedi
Effect®-Consciousness Energy Healing Treatment has also been
found to have a remarkable effect on the living organisms and
non-living materials. The Biofield Energy Healing Treatment (the
Trivedi Effect®) has been reported in various scientific studies
regarding its significant outcome in the field of agriculture science
[16,17], biotechnology [18], microbiology [19-21], skin health
[22], livestock [23], cancer [24,25], and altering the properties of
various pharmaceutical/nutraceutical compounds [26-28], and
metals, ceramics, and polymers [29,30]. Hence, this study was
designed to analyze the impact of the Biofield Energy Treatment on
the physicochemical and thermal properties of flutamide with the
help of analytical techniques such as, particle size analysis (PSA),
powder X-ray diffraction (PXRD), thermogravimetric analysis
(TGA), and differential scanning calorimetry (DSC).

Materials and Methods

Chemicals and reagents

Flutamide was purchased from Tokyo Chemical Industry Co. Ltd,
Japan; whereas, the other chemicals used during the experiments
were purchased from India.

Consciousness energy healing treatment strategies

The test compound flutamide was first divided into two parts.
One part among them was denoted as a control sample and it did
not receive any Biofield Energy Treatment; but, was subjected to
a “sham” healer under the similar laboratory conditions, who
did not have any knowledge about the Biofield Energy Healing
Treatment. Besides, the second part of the sample was considered

as the Biofield Energy Treated sample, which received the Trivedi
Effect®-Consciousness Energy Healing Treatment by the renowned
Biofield Energy Healer, Gopal Nayak (India) remotely for 3 minutes.
This Biofield Energy Treatment was provided through the healer’s
unique energy transmission process. Consequently, the control
and the Biofield Energy Treated flutamide samples were kept in
similar sealed conditions and further characterized with the help of
sophisticated analytical techniques.

Characterization

The PSA, PXRD, TGA/DTG, and DSC, analysis of flutamide were
performed. The PSA was performed with the help of Malvern
Mastersizer 2000 (UK) using the wet method [31,32]. Similarly, the
powder XRD analysis of flutamide powder sample was performed
with the help of Rigaku MiniFlex-II Desktop X-ray diffractometer
(Japan) [33,34]. The average size of crystallites was calculated from
the powder XRD data using the Scherrer’s formula (1):

G = kA/ Bcos@ 1

Where G is the crystallite size in nm, k is the equipment
constant, A is the radiation wavelength, §3 is the full width at half
maximum, and 0 is the Bragg angle [35].

Similarly, the TGA/DTG thermograms of flutamide were
obtained with the help of TGA Q50 TA instruments [31,32]. The DSC
analysis of flutamide was performed with the help of DSC Q200, TA
Instruments. The % change in particle size, specific surface area
(SSA), peak intensity, crystallite size, melting point, latent heat,
weight loss and the maximum thermal degradation temperature
(T,,) of the treated flutamide was calculated compared with the
control sample using the following equation 2:

_ [Treated — Control]

Y%change = (2)

x100

Control

Result and Discussion
Particle Size Analysis (PSA)

The particle size analysis of the control and treated flutamide
samples was done and mentioned in Table 1. The treated sample
showed particle size distribution at d,,, d., d,,, and D (4,3) was
reduced by 3.35%, 4.95%, 10.75%, and 8.91%, respectively,
compared to the particle size distribution of the control sample.
Moreover, the Biofield Energy Treated sample also showed an
increase in the specific surface area by 5.32% in comparison to the

control sample.

Table 1: Particle size distribution of the control and Biofield Energy Treated flutamide.

Parameter d,, (um) d,, (um) d,, (um) D(4,3) (nm) SSA (m?/g)
Control 50.43 204.2 694.72 298.04 0.094
Biofield Treated 48.74 194.1 620.01 271.47 0.099
Percent change (%) -3.35 -4.95 -10.75 -8.91 5.32

d

10?

d,, and d,: particle diameter corresponding to 10%, 50%, and 90% of the cumulative distribution, D(4,3): the aver-

age mass-volume diameter, and SSA: the specific surface area.

The particle size distribution of a drug may have a huge impact
on its solubility and dissolution parameters that further plays a
significant role in the absorption and bioavailability profile of the

drug [36,37]. Moreover, the reduced particle sizes contribute to
the increased surface area of drug, which helps in improving its
solubility. Thus, itis anticipated that the treated sample might show
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better solubility, absorption, and bioavailability after the Biofield
Energy Treatment, compared to the control sample.

Powder X-ray diffraction (PXRD) analysis

The PXRD diffractograms of the control and treated samples
are given in Figure 1 that showed the presence of intense and
sharp peaks in the diffractograms, thereby indicated the crystalline
nature of both the samples. The further analysis was done for the
comparative study of the relative peak intensities, and crystallite
size among the control and the treated sample and data was
presented in Table 2. The peak intensities of the diffraction peaks
of the treated flutamide sample were significantly altered in the
range from -50.66% to 30.17% compared to the control sample
that might indicate the altered crystallinity of the sample after the
Biofield Energy Treatment in comparison to the untreated sample.
The treated sample also showed alterations in the crystallite
sizes corresponding to the characteristic peaks in the range from
-50.56% to 86.54% compared with the control sample. The average
crystallite size of the treated flutamide sample (158.66nm) was
also found to be decreased by 11.82% compared to the control
sample (179.92nm).
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Figure 1: PXRD diffractograms of the control and
biofield energy treated flutamide.

Table 2: PXRD data for the control and biofield energy treated flutamide.

Bragg angle (°20) Intensity (cps) Crystallite size (G, nm)
ERR Control Treated Control Treated % change Control Treated % change
1 9.01 8.8 2952 3092 4.74 234 157.8 -32.56
2 11.74 11.52 105 88 -16.19 214 192 -10.28
3 17.64 17.39 401 522 30.17 261 164 -37.16
4 19.17 18.9 1930 1422 -26.32 168.2 159 -5.47
5 20.11 20.03 302 149 -50.66 162 161 -0.62
6 26.32 26.1 1720 1173 -31.8 135.1 136.1 0.74
7 28.45 28.18 176 203 15.34 104 194 86.54
8 31.76 31.69 164 123 -25 178 88 -50.56
9 40.58 40.28 770 573 -25.58 163 176 7.98

The altered peak intensity and crystallite sizes of the crystalline
compound are indicative of the altered crystal morphology [38].
Also, the changes in the PXRD pattern might indicate the formation
of a new polymorph of the flutamide sample, which may help in
improving the drug performance during the product development
[39,40]. Hence, it is presumed that there might be a polymorphic
transition of flutamide that takes place due to the Biofield Energy
Treatment, which might ensure its better performance as compared
to the control sample.

Thermal gravimetric analysis (TGA)/Differential ther-
mogravimetric analysis (DTG)

The TG analysis revealed the thermal degradation pattern of
both, the control and the treated sample (Figure 2). The thermal
analysis results revealed that the treated sample showed 0.33%
more weight loss during the thermal heating. However, the residue
weight was significantly reduced by 19.88% as compared to the
control sample (Table 3). The reduced residue quantity and more
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weight loss during the heating process indicated that the thermal
stability of the biofield energy treated flutamide was reduced
compared to the control sample.

Besides, the DTG thermograms of both the samples showed
a single peak (Figure 3). The maximum thermal degradation
temperature (T, ) was analysed from the thermogram that showed

2.38% reduction in the T __ of the treated sample as compared

120 to the control flutamide sample (Table 3). The TGA/DTG data
100 - indicated the increased thermal degradation of the treated sample
\ Control after the Biofield Energy Treatment compared to the untreated
= 80 \ sample, which might occur due to the reduction in the particle size
£ 60 | of the treated flutamide sample [41].
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Figure 2: TGA thermograms of the control and bio-

field energy treated flutamide.
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Figure 3: DTG thermograms of the control and bio-
field energy treated flutamide.

Table 3: TGA/DTG data of the control and biofield energy treated samples of flutamide.

TGA DTG
Sample
Total weight loss (%) Residue % T, .. (°C)
Control 98.39 1.61 250.13
Biofield Energy Treated 98.71 1.29 244.18
% Change 0.33 -19.88 -2.38
Differential scanning calorimetry (DSC) analysis
2r .
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Figure 4: DSC thermograms of the control and biofield energy treated flutamide.
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Table 4: DSC data for the control and biofield energy treat-
ed samples of flutamide.

Sample Melting point (°C) AH (J/8)
Control Sample 113.05 103.7
Biofield Energy Treated 112.96 113.9
% Change -0.08 9.84

The DSC thermograms of the control and the treated flutamide
samples were shown in Figure 4 that revealed the presence of a
single peak in both the thermograms. This sharp endothermic peak
was considered as the melting peak of the control and the treated
sample. The further analysis showed the slight decrease (0.08%)
in the melting temperature of the treated sample; however, the
latent heat of fusion (AH) was significantly increased by 9.84%
as compared to the control sample (Table 4). The altered melting
temperature and AH of the treated sample might result due to
some changes in the particle size, molecular chain and the crystal
structure of the flutamide [41,37] after the Biofield Energy
Treatment.

Conclusion

The study indicated the significant impact of the Trivedi Effect®-
Consciousness Energy Healing Treatment on the physicochemical
properties of flutamide. The particle size data revealed a significant
decrease in the particle size of the Biofield Energy Treated sample
atd,, d,, d,, and D (4,3) by 3.35%, 4.95%, 10.75%, and 8.91%,
respectively in comparison to the control sample. The effect of
the reduced particle size of the Biofield Energy Treated sample
was also visible on the specific surface area that was observed to
be increased by 5.32% compared with the untreated sample. The
powder XRD peak intensities and crystallite sizes were significantly
altered in the in the range from -50.66% to 30.17% and -50.56%
to 86.54%, respectively; thus, the average crystallite size was
significantly reduced by 11.82% in the treated flutamide compared
with the control sample. The residue weight was reduced in
the treated sample by 19.88%; whereas, the maximum thermal
degradation temperature was decreased by 2.38% in the treated
flutamide compared to the control sample. The latent heat of fusion
of the treated flutamide was significantly increased by 9.84%
compared to the control sample. Thus, the overall results concluded
that the Trivedi Effect®-Consciousness Energy Healing Treatment
has a significant effect on the flutamide that might help in forming
a novel polymorph of it with improved solubility, absorption, and
bioavailability and altered thermal stability as compared to the
control sample. Hence, the Biofield Energy Treated flutamide
sample might be more beneficial to be used during formulation
development by providing better bioavailability and efficacy
against various diseases, i.e., prostate cancer, androgen-dependent
skin and hair conditions including acne, seborrhea, hirsutism, and
scalp hair loss, hyperandrogenism, as well useful for feminizing
hormone therapy aimed at transgender women.
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