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Abstract 

Cholecalciferol (Vitamin D3) is used in the nutraceuticals for the prevention and treatment of vitamin D deficiency. This 
study was performed to determine the impact of The Trivedi Effect®-Consciousness Energy Healing Treatment on the 
physicochemical, thermal, and spectral properties of cholecalciferol using modern analytical techniques. Cholecalciferol 
was divided into two parts and termed as a control and treated sample. The treated part only received the Trivedi 
Effect®-Consciousness Energy Healing Treatment remotely by the famous Biofield Energy Healer, Mr. Mahendra Kumar 
Trivedi. The powder X-ray diffraction data revealed that the relative peak intensities and the crystallite size of the treated 
sample were significantly altered ranging from -58.97% to 25.95% and -55.52% to 53.84%, respectively, along with 
23.32% decrease in the average crystallite size compared to the control sample. The latent heat of fusion and latent heat 
of decomposition of the Biofield Energy Treated cholecalciferol were decreased by 4.21% and 4.51%, respectively 
compared to the control sample. Besides, the particle size values of treated sample were significantly increased by 
659.11% (d10), 594.44% (d50), 509.83% (d90), and 570.55% {D(4,3)}, respectively compared to the control sample. 
Therefore, the specific surface area of the treated cholecalciferol was significantly reduced by 81.67% compared to the 
control sample. Thus, it was anticipated that the Trivedi Effect® might have produced the novel polymorphs of 
cholecalciferol via the possible mediation of neutrinos that could be helpful in improving the shape, size, appearance, and 
powder flow ability. Thus, the Biofield Energy Treated cholecalciferol could be useful in designing more efficacious 
nutraceutical and pharmaceutical formulations that may have improved therapeutic response against vitamin D 
deficiency and associated diseases such as, osteoporosis, rickets, cancer, etc.  
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Abbreviations: PXRD: The Powder X-Ray Diffraction; 
PSD: The Particle Size Distribution; FT-IR: Fourier 
Transform Infrared; TGA: Thermal Gravimetric Analysis; 
DTG: Differential Thermo gravimetric Analysis; DSC: 
Differential Scanning Calorimetric; PSD: Particle Size 
Distribution 
 

Introduction 

Vitamin D plays a vital role in the human body as it helps 
in calcium metabolism and thereby essential for bone 
health throughout life. It also helps in maintaining the 
levels of calcium and phosphorous within the serum by 
enhancing their absorption. The process takes place along 
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with the help of parathyroid hormone that further 
enables bone mineralization. Several studies reported the 
association between the status of vitamin D in the body 
with bone mineral density, lower-extremity function, and 
fracture prevention, etc. [1]. There is some emerging 
evidence that also supports the impact of vitamin D on 
rheumatoid arthritis, type 1 diabetes, hypertension, 
cardiovascular disease, multiple sclerosis, common 
cancers, periodontal health, and colorectal cancer [2-4]. In 
cancer research, several epidemiological studies reported 
the role of vitamin D in the pathogenesis as well as the 
progression of cancer. Its active metabolite, calcitriol 
(1,25-dihydroxyvitamin D3), is known to possess pro-
apoptotic, ant proliferative, and pro-differentiating 
effects; therefore imparts the anti-inflammatory effects, 
along with inhibiting the NF-κB signaling, and 
suppressing the prostaglandin metabolism, tumour 
metastasis, and angiogenesis [5]. Cholecalciferol (vitamin 
D3) is the natural form of vitamin D which is made by the 
body from sunlight. It is known to play an important role 
in improving the absorption of various minerals in the 
body such as calcium, magnesium, zinc, iron, and 
phosphate [6]. The studies reported that in nowadays, 
various people are not meeting the recommended dietary 
intakes for vitamin D [7]. Also, according to survey data, 
most of the people over 50 years do not get the adequate 
intake of vitamin D and calcium [8]. The causes behind 
low vitamin D status are limited exposure to sunlight, 
obesity, age-related decrease in the synthesis of vitamin D 
through the skin, use of sunscreens, and low intake of 
milk as well as the vitamin D-fortified foods [9]. Also, 
there are only a few foods that are naturally rich in 
vitamin D such as oily fish (e.g., mackerel, salmon, and 
herring) and cod liver oil. Therefore, vitamin D 
fortification of food and supplements is considered an 
important public health strategy [4]. Vitamin D3 is air and 
light sensitive compound, which creates concern about 
the stability of this compound [10,11]. Since the 
physicochemical properties of a compound are important 
regarding its absorption, bioavailability, and stability 
profile [12]. The main focus of researchers is to improve 
these parameters of the compound. In this scenario, it was 
reported that the Biofield Energy Healing Treatment (the 
Trivedi Effect®) has a considerable effect on various 
properties of a drug such as crystallite size, particle size, 
surface area, and other chemical and thermal behaviour 
[13-15]. Every living organism is known to possess 
unique energy, which is infinite, para-dimensional and 
surrounds the body in the form of the electromagnetic 
field, known as Biofield Energy. There are several Biofield 
(Putative Energy Fields) based Energy Healing Therapies 
that are known to possess significant results against 
various disease conditions [16]. Thus the National 
Institutes of Health/National Center for Complementary 

and Alternative Medicine (NIH/NCCAM) recommend such 
Energy therapy under the category of Complementary 
and Alternative Medicine (CAM) [17]. The Trivedi Effect®-
Consciousness Energy Healing treatment has been widely 
known for its impact on alteration of the physicochemical 
properties of pharmaceutical products [18,19], organic 
compounds, metals, and ceramics [20-22], nutraceutical 
[23,24], agricultural science [25, 26], livestock [27], and 
skin health [28, 29] may be via the possible mediation of 
neutrinos. Thus, this study was designed to analyse the 
impact of the Biofield Energy Healing Treatment on the 
physicochemical, thermal and spectral properties of 
cholecalciferol by using various sophisticated analytical 
techniques. 
 

Materials and Methods  

Chemicals and reagents 

The test sample cholecalciferol (Sigma-Aldrich) and other 
chemicals used during the experiments were of analytical 
grade purchased in India. 
 

Consciousness energy healing treatment 
strategies 

The test compound, i.e., cholecalciferol was taken and 
divided into two parts. In this, one part did not receive the 
Biofield Energy Treatment and named as control 
cholecalciferol. Besides, the other part of the test 
compound received the Consciousness Energy Healing 
Treatment by the renowned Biofield Energy Healer, Mr. 
Mahendra Kumar Trivedi (USA), and it was considered as 
the Biofield Energy Treated cholecalciferol. In this 
process, the sample was placed under the standard 
laboratory conditions and the Healer provided the Trivedi 
Effect® - Consciousness Energy Healing Treatment 
remotely for three minutes through his unique energy 
transmission process. Consequently, the control sample 
was subjected to a “sham” healer under similar laboratory 
conditions, who did not have any knowledge about the 
Biofield Energy Treatment. Later both the samples were 
kept in similar sealed conditions and characterized with 
the help of analytical techniques. 
 

Characterization 

The powder X-ray diffraction (PXRD) analysis of 
cholecalciferol powder sample was performed with the 
help of PANalytical X’Pert3 Pro [30,31]. The average size 
of crystallites was calculated from PXRD data using the 
Scherrer’s formula (1) 
 

G = kλ/βcosθ  (1) 
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Where G is the crystallite size in nm, k is the equipment 
constant (0.5), λ is the radiation wavelength (0.154 nm 
for Kα1 emission), β is the full-width at half maximum, 
and θ is the Bragg angle [32,33]. The particle size 
distribution (PSD) analysis was performed with the help 
of Malvern Mastersizer 3000, UK instrument and 
Mastersizer V3.50 software using the wet method [30,31]. 
Similarly, the differential scanning calorimetry (DSC) 
analysis of cholecalciferol was performed with the help of 
DSC Q200, TA instruments. The thermal gravimetric 
analysis (TGA) thermograms of cholecalciferol were 
obtained with the help of TGA Q50 TA instruments 
[30,31]. Fourier transform infrared (FT-IR) spectroscopy 
of cholecalciferol was performed on Spectrum ES (Perkin 
Elmer, USA) Fourier transform infrared spectrometer. 
Ultra violet-visible spectroscopy (UV-Vis) analysis was 
carried out using Shimadzu UV-2400PC series, Japan. 
The % change in crystallite size, peak intensity, particle 
size, surface area, melting point, latent heat, weight loss 
and the maximum thermal degradation temperature of 
the Biofield Energy Treated cholecalciferol was calculated 
compared with the control sample using the following 
equation 2 
 

         
[               ]

       
         (2) 

Statistical analysis 

Data was represented as mean ± standard error of mean 
(SEM). Student’s t-test was used to compare two groups 
to judge the statistical significance. Statistically significant 
values were set at the level of p≤0.05. 
 

Results and Discussion 

Powder X-ray diffraction (PXRD) analysis 

There were sharp and intense peaks in the PXRD 
diffractograms of the control and Biofield Energy Treated 
cholecalciferol (Figure 1), which showed that both the 
samples were crystalline in nature. Moreover, the data 
regarding Bragg angle and other PXRD data such as d-
spacing of the control sample were found to be in 
accordance with the reported literature for cholecalciferol 
[11]. Later on, the PXRD data that were collected from the 
diffractograms, such as Bragg angle (2θ), and relative 
peak intensity (%) of both the control and Biofield Energy 
Treated cholecalciferol. In this regard, the Scherer 
equation [32,33] was used for calculating the crystallite 
sizes across various planes. 

 

Entry No. Bragg angle (°2) 
Relative Intensity (%) Crystallite size (G, nm) 

Control Treated % change Control Treated % change 

1 4.9 53.14 26.65 -49.85 57.36 43.06 -24.93 
2 5.10 36.82 22.08 -40.03 49.23 43.07 -12.51 
3 6.70 9.15 8.69 -5.03 31.34 28.72 -8.36 
4 8.60 7.31 5.02 -31.33 28.75 26.54 -7.69 
5 8.90 6.42 4.58 -28.66 26.55 28.76 8.32 
6 13.00 15.76 9.3 -40.99 26.64 26.64 0.00 
7 13.60 17.59 16.74 -4.83 28.88 21.65 -25.03 
8 15.50 32.77 21.34 -34.88 86.76 38.59 -55.52 
9 15.80 41.64 20.56 -50.62 31.58 31.58 0.00 

10 16.20 22.4 9.19 -58.97 26.73 24.82 -7.15 
11 16.70 8.67 10.92 25.95 43.49 31.62 -27.29 
12 18.00 100 100 0.00 24.88 26.80 7.72 
13 21.80 18.74 19.7 5.12 58.37 29.20 -49.97 
14 23.60 12.99 9.79 -24.63 58.55 29.30 -49.96 
15 27.00 5.35 4.67 -12.71 17.70 27.22 53.84 
16 Average crystallite size 39.79±4.04 30.51±1.63 -23.32 

Table 1: PXRD data for the control and Biofield Energy Treated cholecalciferol. 
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Figure 1: PXRD diffractograms of the control and Biofield Energy Treated cholecalciferol. 
 
 
The PXRD diffractograms of the control and Biofield 
Energy Treated samples showed the highest peak 
intensity (100%) at Bragg’s angle (2θ) equal to 18.0° 
(Table 1, entry 12). Besides, the relative peak intensities 
of the in the Biofield Energy Treated sample were 
significantly altered ranging from -58.97% to 25.95% 
compared to the control sample (Table 1, entry 1-13). On 
the other hand, the crystallite sizes of the Biofield Energy 
Treated sample were significantly altered ranging from -
55.52% to 53.84% compared to the control sample. Also, 
the average crystallite size of the Biofield Energy Treated 
sample was found to be 30.51 nm, which was 23.32% less 
as compared to the crystallite size of the control sample 
(39.79nm). Such significant alterations in the relative 
intensities and crystallite size indicated that there was 
some modification in the crystal morphology of the 
Biofield Energy Treated cholecalciferol, compared to the 
control sample. It was previously reported that Biofield 
Energy Treatment might create a polymorph of the 
compound by modifying its crystal morphology with the 
help of changing the crystallite size and relative 
intensities of the diffraction peaks [34,35]. Thus, it could 
be presumed that the Trivedi Effect®-Energy of 
Consciousness Healing Treatment probably introduced a 
polymorphic form of the cholecalciferol through the 
energy transferring process. Moreover, the polymorphs of 
the compound have significant effects on drug 

performance, such as therapeutic efficacy and 
bioavailability due to the difference in their 
physicochemical and thermodynamic properties [36,37]. 
Hence, the Biofield Energy Treatment might be used as a 
technique for introducing the new crystal polymorph of 
cholecalciferol that would improve its drug performance.  
 

Thermal gravimetric analysis (TGA) / 
Differential thermogravimetric analysis (DTG) 

The TGA/DTG analysis is used for the determination of 
thermal stability of the samples by using the 
thermograms of the control and Biofield Energy Treated 
cholecalciferol (Figures 2 and 3). Also, the TGA and DTG 
data for the control and Biofield Energy Treated samples 
are mentioned in Table 2. According to literature, the TGA 
curve of cholecalciferol showed a significant weight loss 
at 128°C, which might be assigned to the boiling and 
thereby the possible splattering of the sample [11]. In this 
study, the TGA thermo grams of the control and Biofield 
Energy Treated cholecalciferol showed two steps of 
thermal degradation (Figure 2). The percentage weight 
loss in Biofield Energy Treated cholecalciferol sample was 
observed to be significantly increased by 9.67% and 
0.70% in the 1st and 2nd step of degradation, respectively 
compared with the control sample (Table 2).  
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Figure 2: TGA thermograms of the control and Biofield Energy Treated cholecalciferol 
 

 

 

Figure 3: DTG thermograms of the control and Biofield Energy Treated cholecalciferol. 
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Sample 
TGA  Weight loss (%) DTG 

1st step 2nd step Total Tmax (oC) 
Control 1.78 98.16 99.94 302.16 

Biofield Energy Treated 1.96 98.85 100.0 301.97 
% Change 9.67 0.703 0.06 -0.06 

Tmax: Maximum thermal degradation temperature. 
Table 2: Thermal degradation steps and TGA/DTG data of the control and Biofield Energy Treated cholecalciferol. 
 
Moreover, the DTG thermograms of the control and 
Biofield Energy Treated samples (Figure 3) exhibited a 
single peak. It was observed that the maximum thermal 
degradation temperature (Tmax) for Biofield Energy 
Treated sample was 301.97°C, while the control sample 
showed slight more stability and Tmax was found at 
302.16°C. Thus, the Tmax of the Biofield Energy Treated 
sample was slightly lowered by 0.06% as compared to the 
control sample. Overall, the TGA/DTG analysis revealed 
that the thermodynamic stability of the Biofield Energy 
Treated cholecalciferol was decreased as compared to the 
control sample. 
 

Differential scanning calorimetry (DSC) analysis 

The DSC analysis was used for the analysis of melting 
point and latent heat of fusion (∆H) of the control and 
Biofield Energy Treated samples. The DSC thermo grams 
of control and Biofield Energy Treated cholecalciferol are 
shown in Figure 4 and related data are presented in Table 
3. The DSC thermograms of both, the control and Biofield 

Energy Treated cholecalciferol samples (Figure 4) 
exhibited two endothermic and one exothermic peak. It 
was previously reported that the sharp endothermic peak 
present near 86.0° in the DSC curve is due to the melting 
of cholecalciferol; while the exothermic peak present near 
220°C may be due to the decomposition of cholecalciferol 
[11]. This study showed that the melting point of the 
Biofield Energy Treated sample (86.25°C) was slightly 
increased by 0.61% compared to the control sample 
(85.73°C). However, the latent heat of fusion (ΔH) of the 
Biofield Energy Treated sample was found to be 
decreased by 4.21% compared with the control sample. 
Thus, it could be presumed that the Biofield Energy 
Treated cholecalciferol sample needs less energy in the 
form of ΔH to undergo the melting process. Consequently, 
the decomposition temperature and the latent heat of 
decomposition (2nd peak) of the Biofield Energy Treated 
sample were observed to be decreased by 0.23% and 
4.51%, respectively, compared with the control sample. 

 

 

Figure 4: DSC thermograms of the control and Biofield Energy Treated cholecalciferol. 
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Sample 
Melting/Decomposition Temperature (°C) ΔH (J/g) 

1st Peak 2nd Peak 3rd Peak 1st Peak 2nd Peak 3rd Peak 
Control 85.73 220.27 306.31 61.94 128.7 87.46 

Biofield Energy Treated 86.25 219.77 310.50 59.33 122.9 87.49 
% Change 0.61 -0.23 1.37 -4.21 -4.51 0.03 

Table 3: Comparison of DSC data between the control and Biofield Energy Treated cholecalciferol. 
ΔH: Latent heat of fusion/latent heat of decomposition. 
 
Later on, the 2nd broad endothermic peak (3rd peak) at 
306.31° in the control sample and 310.50° in the Biofield 
Energy Treated sample might represent the slow 
degradation of non-volatile intermediates that may 
develop during the thermal reaction. The temperature 
and ΔH of the Biofield Energy Treated sample 
corresponding to this peak were found to be increased by 
1.37% and 0.03%, respectively (Table 3) compared to the 
control sample. The overall results suggested that the 
thermodynamic stability of the Biofield Energy Treated 

sample was significantly altered as compared to the 
control sample. 
 

Fourier transform infrared (FT-IR) spectroscopy 

The FT-IR spectra of both the control as well as Biofield 
Energy Treated cholecalciferol samples are presented in 
Figure 5. The FT-IR spectra of both the samples showed 
the clear stretching and bending peak in the functional 
group and fingerprint region. 

 
 

 

Figure 5: FT-IR spectra of the control and Biofield Energy Treated cholecalciferol. 
 
 
The broad peaks near 3306cm-1 in the functional group 
area were observed in both control and Biofield Energy 
Treated spectra and were assigned to O-H stretching. The 
spectra showed aromatic C-H stretching at 3080 cm-1 in 
case of both, the control and Biofield Energy Treated 
samples. Also, there were aliphatic C-H stretching at 2935 
cm-1 and 2869 cm-1 in the spectra of control as well as the 

Biofield Energy Treated sample. Besides, the variable 
peak observed at 1647cm-1 in the spectra of control and 
Biofield Energy Treated cholecalciferol samples were the 
results of C=C stretching. Moreover, both the spectra 
showed aromatic C=C stretching frequency at 1440 and 
1460 cm-1. The overall FT-IR analysis revealed that the 
fingerprint region of the spectra of control and Biofield 
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Energy Treated sample remained same and there were no 
changes in the vibrational frequencies. Thus, it could be 
assumed that there was no alteration in the structural 
properties of the Biofield Energy Treated sample as 
compared to the control sample. 
 

 Ultraviolet-visible spectroscopy (UV-Vis) 
analysis 

The UV-visible spectra of both the control and biofield 
Energy Treated cholecalciferol samples are shown in 
Figure 6.  

 

 

Figure 6: UV-vis spectra of the control and Biofield Energy Treated cholecalciferol. 
 
 
The UV spectrum of both the control and Biofield Energy 
Treated sample showed the maximum absorbance at 212 
nm (λmax) and 264 nm (λmax). Thus, the analysis revealed 
that the electronic transitions between the highest 
occupied molecular orbital and lowest unoccupied 
molecular orbital remained the same in the control and 
Biofield Energy Treated cholecalciferol sample. 
 

Particle size distribution (PSD) analysis 

Particle sizes (d10, d50, and d90) and the surface area of the 
control and Biofield Energy Treated cholecalciferol 
samples were analysed and the results are mentioned in 
Table 4. The particle size distribution of the control 

sample was observed at d10=7.68µm, d50=32.40µm, 
d90=65.10 µm, and D(4, 3) = 34.30 µm. Consequently, the 
particle size distribution of the Biofield Energy Treated 
sample was observed at d10=58.30µm, d50=225.0 µm, d90 = 
397.0 µm, and D(4, 3)=230.0 µm. It revealed that the 
particle size values at d10, d50, and d90, and D(4, 3) in the 
Biofield Energy Treated sample were significantly 
increased by 659.11%, 594.44%, 509.83%, and 570.55%, 
respectively compared to the control sample. Besides, the 
specific surface area (SSA) of the Biofield Energy Treated 
sample (57.84 m2/Kg) was found to be significantly 
decreased by 81.67% as compared to the control sample 
(315.60 m2/Kg).  
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Test Item d10 (µm) d50 (µm) d90 (µm) D(4,3) (µm) SSA(m2/Kg) 
Control sample 7.68 32.40 65.10 34.30 315.60 

Biofield Energy Treated sample 58.30 225.0 397.0 230.0 57.84 
Percent change (%) 659.11 594.44 509.83 570.55 -81.67 

Table 4: The particle size distribution of the control and Biofield Energy Treated cholecalciferol. 
d10, d50, and d90: particle diameter corresponding to 10%, 50%, and 90% of the cumulative distribution, D(4,3): the 
average mass-volume diameter, and SSA: the specific surface area. 
 
Some studies reported that the elevation in the thermal 
energy may affect the particle size of the compound. Thus, 
it is presumed that the Biofield Energy Treatment might 
reduce the thermodynamically driving force that further 
decreases the nucleus densities and thereby enhances the 
particle size [38,39]. Moreover, the Biofield Energy 
Treated sample showed a reduction in the specific surface 
area as compared to the control sample that might be due 
to the enhanced particle size after the Biofield Energy 
Treatment. Moreover, the increased particle size of the 
compound may help in enhancing the appearance, shape, 
and flow ability of the compound [40, 41]. Thus, the 
Biofield Energy Treatment might be used as a measure to 
improve the powder flow ability of cholecalciferol. 
 

Conclusions 

The Trivedi Effect®-Energy of Consciousness Healing 
Treatment significantly affect the physicochemical and 
thermal properties, i.e., crystallite size, particle size, 
surface area, and thermodynamic properties of 
cholecalciferol. The powder X-ray diffraction data 
revealed that the relative peak intensities and the 
crystallite size of the Biofield Energy Treated sample were 
significantly altered ranging from -58.97% to 25.95% and 
-55.52% to 53.84%, respectively, along with 23.32% 
decrease in the average crystallite size compared to the 
control sample. Such changes in the relative intensities 
and crystallite size of the treated sample indicated that 
the Trivedi Effect®-Consciousness Energy Healing 
Treatment might produce a polymorphic form of the 
cholecalciferol with the help of energy transferring 
process. The latent heat of fusion and latent heat of 
decomposition of the Biofield Energy Treated 
cholecalciferol were decreased by 4.21% and 4.51%, 
respectively compared to the control sample. However, 
the particle size values of the Biofield Energy Treated 
sample were significantly increased by 659.11% (d10), 
594.44% (d50), 509.83% (d90), and 570.55% {D(4,3)}, 
respectively compared to the control sample. Therefore, 
the specific surface area of the Biofield Energy Treated 
cholecalciferol was significantly reduced by 81.67% 
compared to the control sample. Thus, it was anticipated 
that the Trivedi Effect® might have produced the novel 
polymorphs of cholecalciferol via the possible mediation 

of neutrinos that could be helpful in improving the shape, 
size, appearance, and powder flow ability. Thus, the 
Biofield Energy Treated cholecalciferol could be useful in 
designing more efficacious nutraceutical and 
pharmaceutical formulations against vitamin D deficiency 
associated diseases such as rickets, osteoporosis, 
rheumatoid arthritis, type 1 diabetes, hypertension, 
multiple sclerosis, cardiovascular disease, periodontal 
disease, and colorectal cancer. 
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