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Abstract

Pyridoxine hydrochloride is an important cofactor for the regulation of various enzymatic activities and used in the treatment 
of vitamin B6 deficiency and associated diseases. This study was aimed to analyse the impact of the Trivedi Effect®-Energy of 
Consciousness Treatment on the physicochemical, spectral, and thermal properties of pyridoxine hydrochloride. The pyridoxine 
sample was equally divided into control/ untreated and the Biofield Energy Treated pyridoxine. The treated pyridoxine sample 
received the Biofield Energy Treatment (the Trivedi Effect®) remotely for ~3 minutes by Mr. Mahendra Kumar Trivedi, who was 
located in the USA, while the test samples were located in the research laboratory in India. The treated sample was designated 
as the Biofield Energy Treated sample. The analysis revealed that the particle size values at d10, d50, d90, and D(4,3) in the Biofield 
Energy Treated sample were significantly altered by -5.97%, -0.70%, 20.26%, and 14.15%, respectively compared to the control 
sample. Subsequently, the specific surface area of the treated sample was significantly increased by 3.22% than the control 
sample. Besides, the PXRD analysis showed that the relative intensities as well as the crystallite sizes of various characteristic 
peaks in the treated sample were significantly altered from -7.50% to -41.32% and -38.48% to 9.10%, respectively compared 
with the control sample.

Also, the treated sample showed a significant reduction of 6.23% in the average crystallite size compared with the control 
sample. The thermal analysis involving the TGA study revealed the significant reduction in the weight loss in 1st and 3rd steps 
of degradation of the treated sample by 19.05 and 3.03%, respectively along with 1.02% decrease in the total weight loss 
compared with the control sample. Thus, the thermal stability of the treated sample was observed to be increased compared to 
the control sample. The DSC analysis showed a slight reduction in the melting point of the treated sample, however, the latent 
heat of fusion was increased by 15.65% compared with the control sample. Thus, the Trivedi Effect® might help in producing a 
novel polymorphic form of pyridoxine hydrochloride, which may show improved solubility, dissolution rate, and bioavailability 
compared with the untreated sample. This Biofield Energy Treated pyridoxine hydrochloride might be beneficial in designing a 
better pharmaceutical and nutraceutical formulation in terms of better therapeutic responses against vitamin B6 deficiency, with 
microcytic anemia, autoimmune disorders, Crohn’s disease, ulcerative colitis, glossitis, dermatitis with cheilosis, pyridoxine-
dependency seizures, electroencephalographic abnormalities, metabolic disorders, celiac disease, pulmonary tuberculosis, 
hyperhomocysteinemia, dysmenorrhea, etc. 
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Abbreviations: PLP: Pyridoxal Phosphate; RDA: 
Recommended Dietary Allowance; PSA: Particle Size 
Analysis; TGA: Thermogravimetric Analysis; DSC: Differential 
Scanning Calorimetry; PXRD: Powder X-ray Diffraction; FT-
IR: Fourier Transform Infrared; TGA: Thermal Gravimetric 
Analysis; DTG: Differential Thermogravimetric Analysis; 
PSA: Particle Size Analysis; PXRD: Powder X-ray Diffraction; 
ADHD: Attention Deficit Hyperactivity Disorder.

Introduction

Pyridoxine Hydrochloride is considered as an important 
cofactor for the regulation of various enzymatic activities 
in more than 100 enzyme reactions, such as synthesis of 
neurotransmitters, amino acids (protein metabolism), and 
sphingolipids. It is the hydrochloride salt of pyridoxine, 
a water-soluble vitamin B. Its active form, pyridoxal 
5’-phosphate (PLP) play a vital role in the body, and it 
defined as a very essential vitamin for the function of 
nervous system, immune systems, red blood cells, and 
to maintain normal blood sugar level. Vitamers has been 
defined due to its six compounds generic name with vitamin 
B6 activity viz. pyridoxine (an alcohol), pyridoxal (an 
aldehyde), and pyridoxamine (an amino group) with their 
respective 5’-phosphate esters [1,2]. Vitamin B6 also plays a 
major role in cognitive development through biosynthesis of 
neurotransmitters and also in sustaining the normal levels 
of homocysteine, an amino acid in the blood. In addition, 
it is majorly involved in gluconeogenesis, glycogenolysis, 
immune function (such as promoting lymphocytes and 
cytokines production), and hemoglobin formation. 
Recommended Dietary Allowance (RDA) has been defined as 
the requirements such as age, sex, nutrient requirements in 
pregnancy and lactation (~2 mg) [3]. It is naturally present 
among various foods and readily available as a dietary 
supplement. Some major sources such as fish, beef liver and 
other organ meats, potatoes, and other starchy vegetables, 
and fruit (non-citrus) are the richest source of vitamin B6, 
while fortified cereals, beef, poultry, starchy vegetables, 
and some non-citrus fruits are the major dietary foods 
in the United States for dietary vitamin B6 [4,5]. Besides, 
28-36% of the population use vitamin supplements as the 
source of vitamin B and its other complex. This is available 
as oral capsules or tablets or in liquids, and its absorption is 
almost similar to that of fortified foods and vegetables. The 
deficiency of vitamin B6 is associated with microcytic anemia, 
electroencephalographic abnormalities, autoimmune 
disorders, celiac disease, Crohn’s disease, ulcerative colitis, 
impaired renal function, dermatitis with cheilosis, and 
glossitis (swollen tongue), depression and confusion, along 
with the weakened immune function [6]. In addition, its 
deficiency also leads to abnormally acute hearing, irritability, 
and convulsive seizures [7]. Vitamin B6 rich diet would help 
to reduce the clinical symptoms of rheumatoid arthritis [8] 

cardiovascular diseases, cancer, cognitive function, and also 
reduce the premenstrual syndrome [9,10]. Nowadays, the 
Biofield Energy Treatment is considered as a novel approach 
that is observed to be useful in improving the absorption 
as well as the bioavailability of the compound [11-13]. The 
Biofield Energy is considered as an ancient healing practice, 
which is based on the transmission of life force energy by the 
Biofield Energy practitioner. 

The Biofield Energy is a dynamic low-level electromagnetic 
field, which is infinite and para-dimensional and present 
surrounds the human body [14,15]. Thus, a human has the 
ability to harness energy from the universe and can transmit 
it to any living organism(s) or non-living object(s) around 
the globe. The object or recipient always receives energy and 
responds in a useful way. This process is known as the Trivedi 
Effect® - Biofield Energy Treatment [16,17]. The Biofield 
Energy Treatment has been significantly reported to affect 
the physicochemical properties of various nutraceuticals 
[18-20], pharmaceuticals [21-23], organic compounds [24-
26], metals and ceramic [27,28], impacting the efficacy in 
different living cells [29,30], and improving the productivity 
of agricultural crops [31,32]. Thus, this study was designed 
to analyse the effect of the Biofield Energy Treatment (the 
Trivedi Effect®) on the physicochemical, spectral and thermal 
properties of pyridoxine hydrochloride by using the analytical 
techniques such as particle size analysis (PSA), powder 
X-ray diffraction (PXRD), FT-IR and UV-visible spectroscopy, 
thermogravimetric analysis (TGA), and differential scanning 
calorimetry (DSC).

Materials and Methods 

Chemicals and Reagents
Pyridoxine hydrochloride was purchased from Tokyo 
Chemical Industry Co. Ltd., Japan. All other chemicals used 
in the experiment were of analytical grade available in India.

Consciousness Energy Healing Treatment Strategies
The pyridoxine hydrochloride sample was divided into two 
parts. One part of the pyridoxine was considered as control/
untreated sample, which was not received the Biofield 
Energy Treatment. The second part of the pyridoxine sample 
was received the Trivedi Effect®-Consciousness Energy 
Treatment remotely under standard laboratory conditions 
for ~3 minutes by Mr. Mahendra Kumar Trivedi and termed 
as the Biofield Energy Treated/the Trivedi Effect® Treated 
pyridoxine. Mr Trivedi was located in the USA, while the test 
samples were located in the research laboratory in India. 
This Biofield Energy Treatment was provided through the 
Mahendra Trivedi’s unique energy transmission process to 
the test item. Consequently, the Control sample was subjected 
to a “sham” healer (who did not have any knowledge about 
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the Biofield Energy Treatment) under the similar laboratory 
conditions. The control as well as the Biofield Energy Treated 
pyridoxine hydrochloride samples were kept in similar 
sealed conditions and further characterized by using PSA, 
PXRD, FT-IR, UV-Vis, TGA/DTG, and DSC. 

Characterization
Particle size analysis (PSA)
The particle size analysis was done using the wet method, 
which involves the use of the instrument, Malvern Mastersizer 
3000 (UK). The instrument has a detection range between 
0.01 µm to 3000 µm [33], and the method involves the 
filling of sample unit (Hydro MV) with light liquid paraffin 
oil, which acts as dispersant medium. The refractive index 
values for dispersant medium and samples were 0.0 and 
1.47, respectively. Later on, it was stirred at 2500 rpm, and 
the measurement was taken twice after reaching obscuration 
in between 10% and 20%, followed by averaging both 
measurements. The PS analysis provides data in the form 
of d10 μm, d50 μm, d90 μm, and D(4,3) values, representing the 
particle diameter corresponding to 10%, 50%, and 90% of 
the cumulative distribution. The calculations were done by 
using software Mastersizer V3.50. 
The percent change in particle size (d) for d10, d50, d90 and 
D(4,3) was calculated. using following equation 1:

[ ]Treated Control

Control

d d
% change in particle size 100

d
−

= ×  (1)

Where, dControl and dTreated are the particle size (μm) for at below 
10% level (d10), 50% level (d50), and 90% level (d90) of the 
control and the Biofield Energy Treated samples, respectively. 
Percent change in surface area (S) was calculated using 
following equation 2:

[ ]Treated Control

Control

d d
% change in particle size 100

d
−

= ×  (2)

Where, SControl and STreated are the surface area of the control 
and the Biofield Energy treated pyridoxine hydrochloride, 
respectively.

Powder X-ray diffraction (PXRD) analysis: The PXRD 
analysis of the control and the Biofield Energy Treated 
samples of pyridoxine hydrochloride was done with the 
help of PANalytical X’Pert3 powder X-ray diffractometer, UK. 
In this, the copper line was used as the radiation source for 
diffracting the analyte at 0.154 nm X-ray wavelength, which 
is running at 40 mA current and 45 kV voltage. Also, the 
scanning rate for instrument was kept at 18.87°/second over 
a 2θ range of 3-90° and the ratio of Kα-2 and Kα-1 was 0.5 (k, 
equipment constant). The data produced by the instrument 

was collected with the help of X’Pert data collector and X’Pert 
high score plus processing software. It provides the data in 
the form of a chart of the Bragg angle (2θ) vs. intensity (counts 
per second), and a table providing information regarding the 
peak intensity counts, d value (Å), full width half maximum 
(FWHM) (°2θ), relative intensity (%), and area (cts*°2θ). 
From this data, the crystallite size (G) was analyzed with the 
help of the Scherrer equation (3) as follows: 

( )  /G k bCosλ θ=  (3)

Where, k is the equipment constant (0.5), λ is the X-ray 
wavelength (0.154 nm); b in radians is the full-width at half 
of the peaks and θ is the corresponding Bragg angle.

Later on, the percent change in crystallite size (G) of 
pyridoxine hydrochloride was calculated using following 
equation 4:

[ ] Treated  Control

 Control

G G
% change in crystallite size 100

G
−

= ×  (4)

Where, GControl and GTreated are the crystallite size of the control 
and the Biofield Energy Treated pyridoxine hydrochloride 
samples, respectively.

Fourier transform infrared (FT-IR) spectroscopy: FT-
IR spectroscopy of pyridoxine hydrochloride was done by 
using Spectrum ES Fourier transform infrared spectrometer 
(Perkin Elmer, USA) with the frequency array of 400-4000 
cm-1. The process involves pressed KBr disk technique in 
which, ~2 mg of sample was taken along with about 300 mg 
of KBr as the diluent, followed by forming the pressed disk 
and running the sample in the spectrometer. 

Ultraviolet-visible spectroscopy (UV-Vis) analysis: The 
UV-Vis spectral analysis of the control and the Biofield 
Energy Treated pyridoxine hydrochloride samples was 
done with the help of Shimadzu UV-2400PC SERIES with UV 
Probe (Shimadzu, JAPAN). The spectrum was recorded in 
the wavelength range of 190-800 nm using 1 cm quartz cell 
having a slit width of 0.5 nm. The absorbance spectra (in the 
range of 0.2 to 0.9) and wavelength of maximum absorbance 
(λmax) were recorded.

Thermal gravimetric analysis (TGA) / Differential 
thermogravimetric analysis (DTG): TGA/DTG analysis 
was done using TGA Q500 themoanalyzer apparatus, USA 
under dynamic nitrogen atmosphere (50 mL/min). It 
involves heating the samples from 25°C to 800°C at the rate 
of 10ºC/min using platinum crucible [34]. In TGA analysis, 
the weight loss in gram as well as percent loss for each step 
was recorded from the thermogram with respect to the 
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initial weight of the sample. Consequently, the DTG analysis 
revealed the thermogram from which, the onset, endset, peak 
temperature and integral area for each peak was recorded. 
The percent change in weight loss (W) was calculated using 
following equation 5:

[ ] Treated  Control

 Control

W W
% change in weight loss 100

W
−

= ×  (5)

Where, WControl and WTreated are the weight loss of the control 
and the Biofield Energy Treated samples, respectively.

Also, the percent change in maximum thermal degradation 
temperature (Tmax) (M) was calculated using following 
equation 6:

( ) [ ] Treated  Control

 Control

M M
% change in T  M 100

Mmax

−
= ×  (6)

Where, MControl and MTreated are the Tmax values of the control 
and the Biofield Energy Treated pyridoxine hydrochloride 
samples, respectively.

Differential Scanning calorimetry (DSC): The DSC analysis 
of the samples was done under the dynamic nitrogen 
atmosphere with the help of DSC Q2000 differential scanning 
calorimeter, USA, at the flow rate of 50 mL/min. In this process, 
2-4 mg sample was weighed and sealed in Aluminum pans. 
Later on, the sample was equilibrated at 30°C followed by 
heating up to 450ºC at the rate of 10º C/min under nitrogen 
gas as purge atmosphere [34]. The thermogram reveals the 
value for onset, end set, peak temperature, peak height (mJ 
or mW), peak area, and change in heat (J/g) for each peak. 
Later on, the percent change in melting temperature (T) of 

the control and the Biofield Energy Treated samples was 
calculated using following equation 7:

[ ]Treated Control

Control

T T
% change in melting temperature 100

T
−

= ×  (7)

Where, TControl and TTreated are the melting temperature of 
the control and the Biofield Energy Treated pyridoxine 
hydrochloride samples, respectively.

Also, the percent change in the latent heat of fusion (ΔH) was 
calculated using following equation 8:

 (8)

Where, ΔHControl and ΔHTreated are the latent heat of fusion of 
the control and the Biofield Energy Treated pyridoxine 
hydrochloride, respectively.

Results and Discussion

Particle Size Analysis (PSA)
The particle size analysis was done for both the pyridoxine 
hydrochloride samples and the results are given in Table 
1. The particle size distribution of the control pyridoxine 
hydrochloride was found at d10 = 9.22 μm, d50 = 28.5 μm, 
d90 = 92.3 μm, and D(4, 3) = 41.0 μm. Moreover, the particle 
size distribution of the Biofield Energy Treated sample was 
observed at d10 = 8.67 μm, d50 = 28.3 μm, d90 = 111.0 μm, and 
D(4, 3) = 46.8 μm. The analysis revealed that the particle 
size values at d10, d50, d90, and D(4, 3) in the Biofield Energy 
Treated sample were significantly altered by -5.97%, -0.70%, 
20.26%, and 14.15%, respectively compared to the control 
sample. 

Test Item d10 (µm) d50 (µm) d90 (µm) D(4,3) (µm) SSA(m2/Kg)
Control sample 9.22 28.5 92.3 41.0 283.0

Biofield Energy Treated sample 8.67 28.3 111.0 46.8 292.1
Percent change* (%) -5.97 -0.70 20.26 14.15 3.22

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

d10, d50, and d90: particle diameter corresponding to 10%, 
50%, and 90% of the cumulative distribution, D(4,3): the 
average mass-volume diameter, SSA: the specific surface 
area; *denotes the percentage change in the particle size 
distribution of the Biofield Energy Treated sample with 
respect to the control sample.

Besides, the specific surface area of the Biofield Energy 
Treated pyridoxine hydrochloride (292.10 m2/Kg) was 

observed to be increased by 3.22% compared with the control 
sample (283.00 m2/Kg). It is assumed that the Trivedi Effect® 
might act as an external force that resulted in the alteration 
of the particle sizes of pyridoxine hydrochloride along with 
its surface area. It was reported that a drug having increased 
surface area might show improved solubility, dissolution 
rate, and bioavailability profile [35,36]. Thus, it is anticipated 
that the Biofield Energy Treated sample might offer better 
bioavailability as compared to the untreated sample. 
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Powder X-ray Diffraction (PXRD) Analysis 
The PXRD diffractograms of the control and the Biofield 
Energy Treated pyridoxine hydrochloride samples are shown 
in Figure 1. The diffractograms of both the samples possess 
sharp and intense peaks thereby showing the crystalline 
nature of both the samples. Moreover, the PXRD data such 

as Bragg angle (2θ), relative peak intensity (%), FWHM was 
collected from these diffractograms and were used further 
regarding the analysis of crystallite size (G) for both the 
samples (Table 2). In this regard, the Scherer equation [37] 
was used for calculating the crystallite sizes of both the 
samples across various planes.

Figure 1: PXRD diffractograms of the control and the Biofield Energy Treated pyridoxine hydrochloride.

The highest peak intensity (100%) in the PXRD diffractograms 
of the control and the Biofield Energy Treated samples were 
observed at 2θ equal to 25.0° (Table 2, Entry 7). However, 
the relative intensities of the peaks at 2θ equal to 10.3°, 
16.9°, 18.6º, 20.7°, 21.9°, 24.1°, 25.9°, and 27.8° (Table 2, 
entry 1-6, 8, and 9) in the Biofield Energy Treated sample 
were observed to be significantly reduced from 7.50% 
to 41.32% compared to the control sample. Besides, the 
relative intensity of the peak at 33.7° (Table 2, entry 10) in 
the Biofield Energy Treated sample remained same as that 
of the control sample. It showed that the crystallinity of the 
Biofield Energy Treated sample was reduced as compared to 
the control sample. On the other hand, the crystallite sizes of 

the Biofield Energy Treated sample at 2θ equal to 10.3°, 21.9°, 
24.1°, 25.9º, 27.8º, and 33.7° (Table 2, entry 1, 5, 6, and 8-10) 
were found to be significantly altered from -38.48% to 9.10% 
as compared to the control sample. However, the crystallite 
sizes of the Biofield Energy Treated sample at position 2θ 
equal to 16.9°, 18.6º, 20.7º, and 25.0º (Table 2, entry 2-4 and 
7) remained same as that of the control sample. Also, the 
average crystallite size of the Biofield Energy Treated sample 
(31.60 nm) was significantly reduced by 6.23% than the 
control sample (33.70 nm). Thus, the analysis showed that 
the crystallinity as well as the crystallite size of the Biofield 
Energy Treated pyridoxine hydrochloride was significantly 
decreased when compared with the control sample. 
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Entry 
No.

Bragg an-
gle(°2θ)

Relative Intensity (%) Crystallite size (G, nm)
Control Treated % Change* Control Treated % Change*

1 10.3 14.97 10.48 -29.99 34.55 31.41 -9.10
2 16.90 5.17 3.53 -31.72 34.79 34.79 0.00
3 18.60 2.91 2.46 -15.46 31.70 31.70 0.00
4 20.70 70.96 65.64 -7.50 31.80 31.80 0.00
5 21.90 3.76 2.38 -36.70 43.83 26.96 -38.48
6 24.10 6.34 4.26 -32.81 29.32 31.99 9.10
7 25.00 100 100 0.00 32.05 32.05 0.00
8 25.90 6.05 3.55 -41.32 29.43 32.10 9.10
9 27.80 73.9 65.51 -11.35 29.54 27.27 -7.70

10 33.70 3.1 3.1 0.00 39.96 35.96 -10.01

Table 2: PXRD data for the control and the Biofield Energy Treated pyridoxine hydrochloride.
*denotes the percentage change in the crystallite size of the Biofield Energy Treated sample with respect to the control sample.

It was previously reported that the Biofield Energy Treatment 
has a significant impact on the crystalline structure of 
compounds as it might produce a new polymorph by 
altering the relative intensities and crystallite sizes of the 
characteristic plane and thereby the crystal morphology 
[38,39]. Thus, it could be anticipated that the significant 
alterations in the crystallite size and relative intensities of the 
Biofield Energy Treated sample might indicate the alteration 
in its crystal morphology as compared to the control sample. 
Moreover, the reduced intensity of characteristic peaks and 

crystallinity may be responsible for the increased dissolution 
rate of compound [35,40]. Thus, it could be concluded that 
the Biofield Energy Treated pyridoxine hydrochloride might 
offer better dissolution and bioavailability profile in its oral 
formulation as compared to the untreated sample. 

Fourier Transform Infrared (FT-IR) Spectroscopy
The FT-IR spectra of the control and the Biofield Energy 
Treated pyridoxine hydrochloride are shown in Figure 2. 

Figure 2: FT-IR spectra of the control and the Biofield Energy Treated pyridoxine hydrochloride.
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The FT-IR spectra of both the pyridoxine hydrochloride 
showed the clear stretching and bending peaks in the 
functional group and fingerprint region. The broad peaks in 
the functional group area of the spectra of both the samples 
were observed near 3325 cm-1 due to O-H stretching. The 
spectra showed aromatic C-H stretching at 3095 cm-1 for 
both the samples. Also, the spectra showed aliphatic C-H 
stretching in the control sample at 2821 cm-1 and 2822 cm-1 in 
the Biofield Energy Treated sample. Moreover, both samples 
showed the aromatic C=N stretching peak at 1625 cm-1. Later 
on, the aromatic C=C stretching peaks were observed at 1483, 
and 1544 cm-1 in the spectra of control as well as the Biofield 
Energy Treated samples of pyridoxine hydrochloride [41]. 
The fingerprint region of both the samples, i.e., the control 
and the Biofield Energy Treated sample remained same. It 
concluded that the FT-IR spectra of both the samples did not 
show any changes in the vibrational frequencies. Overall, 

there was no alteration in the structural properties observed 
in the Biofield Energy Treated sample as compared to the 
control sample.

Ultraviolet-visible Spectroscopy (UV-Vis) Analysis
The UV-vis spectra of both the samples are shown in Figure 
3. The UV spectrum of the control sample showed the 
maximum absorbance at 205 nm (λmax) and 293 nm (λmax). 
The Biofield Energy Treated sample also showed similar 
peaks at 205 nm and 293 nm; however, the peak at 205 nm 
showed a minor shift of absorbance maxima from 1.1396 (in 
the control sample) to 1.1430 in the treated sample. Thus, 
the UV-Vis studies didn’t show any difference in the control 
and the Biofield Energy Treated sample regarding λmax, which 
revealed the similar molecular structure [42] of the Biofield 
Energy Treated sample as that of the control sample.

Figure 3: UV-vis spectra of the control and the Biofield Energy Treated pyridoxine hydrochloride.

Thermal Gravimetric Analysis (TGA)/ Differential 
Thermogravimetric Analysis (DTG)
The TGA/DTG technique was used to study the thermal 
stability profile of the control and the Biofield Energy 
Treated pyridoxine hydrochloride. The TGA thermograms of 
both the samples showed three steps of thermal degradation 

(Figure 4). According to previous studies, the pyridoxine 
hydrochloride was thermally stable below 150°C [43,44] 
and the thermograms of both the samples were found 
to be in concordance with the mentioned literature. The 
analysis showed that the Biofield Energy Treated pyridoxine 
hydrochloride showed a significant reduction in the weight 
loss in 1st and 3rd steps of degradation by 19.05 and 3.03%, 
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respectively. Although, there was a slight increase in the 
percentage weight loss in the 2nd step by 0.35%, however, the 
total weight loss in the Biofield Energy Treated pyridoxine 
hydrochloride was also decreased by 1.02% compared to the 

control sample (Table 3). It showed that the thermal stability 
of the Biofield Energy Treated sample was significantly 
improved as compared to the control sample.

Sample
TGA

Weight loss (%)
DTG

Tmax (oC)
1st step 2nd step 3rd step Total

Control 0.126 19.94 12.19 32.26 215.24
Biofield Energy Treated 0.102 20.01 11.82 31.93 214.01

% change* -19.05 0.35 -3.03 -1.02 -0.57

Table 3: Thermal degradation steps of the control and the Biofield Energy Treated pyridoxine hydrochloride.
Tmax: Maximum thermal degradation temperature, *denotes the percentage change in the weight loss of the Biofield Energy 
Treated sample with respect to the control sample.

Figure 4: TGA thermograms of the control and the Biofield Energy Treated pyridoxine hydrochloride.
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Besides, the DTG thermograms of both the samples (Figure 
5) showed the single peak. Based on this, it was observed 
that the maximum degradation temperature (Tmax) of the 
Biofield Energy Treated sample (214.01°C) was slightly 

decreased by 0.57% as compared to the control sample 
(215.24°C). Overall, the TGA/DTG studies revealed that the 
thermal stability of the Biofield Energy Treated sample was 
altered as compared with the control sample. 

Figure 5: DTG thermograms of the control and the Biofield Energy Treated pyridoxine hydrochloride.

Differential Scanning Calorimetry (DSC) Analysis
The thermal properties such as melting and crystallization 
properties of the pyridoxine hydrochloride sample were 
studied using the DSC technique [35]. The DSC thermograms 
of both the pyridoxine hydrochloride samples were shown 
in Figure 6. The thermograms of both the samples showed a 
single sharp endothermic peak (melting temperature), which 
was observed at 214.11°C in the control sample; whereas at 
213.97°C in the Biofield Energy Treated sample. Thus, the 

melting point of the Biofield Energy Treated sample was 
observed to be slightly decreased by 0.07% compared to the 
control sample (Table 4). Moreover, the latent heat of fusion 
(ΔH) of the Biofield Energy Treated sample was found to 
be 162.6J/g, which was significantly increased by 15.65% 
compared with the control sample (140.6J/g). It is assumed 
that the Biofield Energy treatment may cause alterations in 
the molecular chains as well as the crystallization structure 
of the pyridoxine hydrochloride [35], which might be 
responsible for the alteration in ΔH. 
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Figure 6: DSC thermograms of the control and the Biofield Energy Treated pyridoxine hydrochloride.

Sample
Melting Temperature (°C)

ΔH (J/g)
TOnset TPeak TEndset

Control 213.97 214.11 215.45 140.6
Biofield Energy Treated 213.89 213.97 215.67 162.6

% Change* -0.04 -0.07 0.10 15.65

Table 4: Comparison of DSC data between the control and the Biofield Energy Treated pyridoxine hydrochloride.
Tonset: Onset melting temperature, Tpeak: Peak melting temperature, Tendset: Endset melting temperature, ΔH: Latent heat of fusion, 
*denotes the percentage change of the Biofield Energy Treated sample with respect to the control sample.
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Conclusion

The Trivedi Effect® - Energy of Consciousness Treatment has 
been found to possess a significant impact on the particle 
size, surface area, crystallite size, and relative intensities of 
the characteristics diffraction peaks and the thermal stability 
profile of pyridoxine hydrochloride. The particle size values 
at d10, d50, d90, and D(4, 3) in the Biofield Energy Treated 
sample were significantly altered by -5.97%, -0.70%, 20.26%, 
and 14.15%, respectively compared with the control sample. 
Also, the specific surface area of the Biofield Energy Treated 
sample was significantly increased by 3.22% compared to the 
control sample. The PXRD studies revealed the reduction in 
the relative intensities of the most characteristic diffraction 
peaks from 7.50% to 41.32% in the Biofield Energy Treated 
sample compared with the control sample. Subsequently, 
the crystallite sizes corresponding to those diffraction peaks 
were also significantly altered from -38.48% to 9.10% in the 
Biofield Energy Treated sample compared with the control 
sample. Besides, the Biofield Energy Treated sample showed 
6.23% reduction in the average crystallite size as compared 
with the control sample. 

The thermal studies involving TGA analysis showed that 
the Biofield Energy Treated sample exhibited a significant 
reduction in the weight loss in 1st and 3rd steps of degradation 
by 19.05 and 3.03%, respectively; however, there was a slight 
increase of 0.35% in the 2nd step of degradation as compared 
to the control sample. Also, there was a reduction of 1.02% in 
the total weight loss of the Biofield Energy Treated pyridoxine 
hydrochloride as compared to the control sample. Besides, 
the DTG analysis indicated a slight reduction (0.57%) in the 
Tmax of the Biofield Energy Treated sample compared with 
the control sample. Overall, the thermal analysis indicated 
the significant increase in the thermal stability of the 
Biofield Energy Treated pyridoxine hydrochloride than the 
control sample. DSC analysis of both the samples revealed a 
slight reduction in the melting point of the Biofield Energy 
Treated sample along with a significant increase in the latent 
heat of fusion by 15.65% compared to the control sample. 
Thus, it could be concluded that the Trivedi Effect® might 
help in producing a new polymorphic form of pyridoxine 
hydrochloride that would be more soluble, having a higher 
dissolution rate and bioavailability profile as compared to 
the untreated pyridoxine hydrochloride. Hence, the Biofield 
Energy Treated pyridoxine hydrochloride might show better 
therapeutic response against several disorders such as, 
pyridoxine deficiency, premenstrual syndrome, Alzheimer’s 
disease, celiac disease, sideroblastic anemia, pyridoxine-
dependant seizures, cardiovascular disease, metabolic 
disorders, autoimmune disorders, pulmonary tuberculosis, 
hyperhomocysteinemia, attention deficit hyperactivity 
disorder (ADHD), depression, dysmenorrhea, dermatitis 
with cheilosis, birth outcomes, carpal tunnel syndrome, 

stroke recurrence, hyperkinetic cerebral dysfunction 
syndrome, immune system function, cognitive function, 
McArdle’s disease, febrile seizures, autism, etc.
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