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Introduction
Antimony (Sb) is a silvery white metal in appearance and 

its compounds are mainly used in the preparation of paints, 
flame-proofing materials, ceramic enamels, pottery, and glass. 
However, its compounds have also been used medically after 
they were introduced in the 14th century by the alchemist 
John of Rupescissa [1]. The antimony compounds have main 
pharmacological use in the treatment of the parasitic diseases, 
leishmaniasis, and schistosomiasis. In 1631, the compound of 
antimony, potassium antimony tartrate, has been introduced 
by the German alchemist, Adrian Von Mynsicht; however, after  

 
that, the antimony compounds lost their value due to their toxic 
properties [2]. Later on, during 1918-1920, the interest in such 
compounds revived after the establishment of the medicinal 
value of tartar emetic by Christopherson and Rogers [3]. Since 
then, the antimony compounds have been used for the treatment 
of schistosomiasis and leishmaniasis. The examples of antimony 
compounds used in the treatment of schistosomiasis include 
sodium antimony dimercaptosuccinate, sodium antimony tartrate 
(astiban, stibocaptate), and sodium antimonyl gluconate, etc. 
[4,5]. Nowadays, the medicinal use of antimonials has been largely 
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particle size distribution of the treated antimony powder at d10, d50, d90, and D (4,3) was significantly altered by 4.05%, -1.40%, 
11.92%, and 7.69%, respectively, compared to the control sample. Therefore, the treated sample showed a significant decrease in 
the specific surface area by 20.24% than the control sample. The powder X-ray diffraction peak intensities of the treated sample 
altered ranging from -58.50% to 10.38%; while the crystallite sizes were reduced ranging from of 14.07% to 48.70% compared 
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to the control sample. The total weight loss was decreased during thermal degradation of the treated sample by 2.68%; however, 
the residue weight was significantly increased by 8.75% compared to the control sample. The maximum thermal degradation 
temperature was significantly increased in the treated sample by 11.49% (~60ºC) compared to the control sample. The overall 
study indicated the reduced surface area, altered crystalline properties, and improved thermal stability of the antimony sample 
after the Trivedi Effect®-Consciousness Energy Healing Treatment. Therefore, the Biofield Energy Treatment could be considered 
as a novel approach for generating a new polymorph of antimony that might help in improving its appearance, bioavailability, 
flowability, and thermal stability in comparison to the untreated sample. The Biofield Energy Treated antimony might be proved 
as beneficial in developing more efficacious nutraceutical/pharmaceutical formulations as well as in the heavy industries for the 
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restricted to the treatment of leishmaniasis [6,7]. The antimony 
compounds that have been used in chemotherapy can be broadly 
divided into two classes:

a) carbon-antimony bond containing compound such 
as 4-acetylaminobenzenestibonic acid (Stib-acetin) and 
4-aminobenzenestibonic acid (Stibamin); 

b) antimony-oxygen or antimony-sulphur bonds containing 
compounds that further form an antimoniate ester. 

The examples of such compounds included the trivalent and 
pentavalent antimonials, e.g., triostam, meglumine antimonate 
(glucantime), pentostam, stibocaptate, urea stibamine, stibophen, 
sodium antimony dimethylcystein, and MSb B, etc. [8]. Besides, the 
use of antimonials has also been evident as emetics [9]. The antimony 
compounds are also used in various veterinary preparations as a 
skin conditioner in ruminants, e.g., lithium antimony thiomalate and 
anthiomaline. It has a nourishing effect on the keratinized tissues in 
animals [10]. It was also reported that the compounds of Sb (III) 
might show antitumor activities with amino polydentate carboxylic 
acids for some metal ions coordinates such as, O, Ba, Bi, Co, Mn, Cu, 
Ni, Sn, Pb, and Zn [11]. The scientific studies reported that the in vivo 
application of such compounds showed an increase in the life span 
of mice induced with Ehrlich ascites tumour and spindle sarcoma 
[12,13]. The ADME profile of any drug has been decided mainly by 
its physicochemical properties such as melting point, solubility, 
partition coefficient, and crystalline properties, etc. play Thus, the 
scientific researches these days focus those approaches that might 
help in enhancing the efficacy and biological activities of drug by 
altering the physicochemical properties [14]. The Consciousness 
Energy Healing Treatment is such kind of approach that is used 
these days to modify the physicochemical, crystalline, and thermal 
properties of drugs for improving their role in the body [15-18]. 
The concept of Biofield Energy Healing is widely accepted as an 
alternative integrative approach due to its ability to correct the root 
cause of the diseases and thereby improve the quality of life [19-
21]. In the same manner, the Trivedi Effect®- Consciousness Energy 
Healing Treatment has also been reported for its beneficial impact 
in various fields. A human has the ability to transmit the energy 
to any living organism(s) or nonliving object(s) around the globe 
by harnessing it from the universe. The object or recipient that 
receives the energy always responds in a useful way. This process 
is known as the Trivedi Effect® - Biofield Energy Healing Treatment 
[22,23]. Various research studies reported the beneficial impact of 
The Biofield Energy Treatment in the field of biotechnology [24,25], 
antimicrobial activity [26-28], nutraceuticals [29,30], agriculture 
and productivity [31,32], bone health [33], cancer research [34], 
skin health [35], and metals, chemicals, ceramics and polymers [36-
38], etc. This study has the objective to establish the impact of the 
Trivedi Effect® on the physicochemical and thermal properties of 
antimony by using various analytical techniques.

Materials and Methods
Chemicals and Reagents

The test sample antimony was purchased from Parshwamani 
Metals, Mumbai, Maharashtra, India and the other chemicals used 
in the experiments were purchased in India. 

Consciousness Energy Healing Treatment Strategies
The antimony sample used in the study was first divided into 

two parts. The first part of sample was not received the Biofield 
Energy Treatment and considered as the control sample. Besides, 
the second part of sample was received the Trivedi Effect®-Energy 
of Consciousness Healing Treatment under standard laboratory 
conditions for 3 minutes and known as the treated antimony 
sample. This Biofield Energy Treatment was provided remotely 
through the healer’s unique energy transmission process by the 
well-known Biofield Energy Healer, Dahryn Trivedi, USA, to the 
test sample. Later on, the control sample was treated with a “sham” 
healer for comparison purpose, who did not have any awareness 
about the Biofield Energy Treatment. Finally, both the samples 
were kept in sealed conditions and characterized using PSA, PXRD, 
and TGA/DTG analytical techniques.

Characterization
The particle size distribution (PSD) analysis of antimony 

powder was performed with the help of Malvern Mastersizer 2000 
(UK) using the wet method [39,40]. The powder X-ray diffraction 
(PXRD) analysis of antimony powder also performed with the help 
of Rigaku MiniFlex-II Desktop X-ray diffractometer (Japan) [41,42]. 
The crystallites size was calculated using the Scherrer’s formula (1)

G = kλ/βcosθ                       (1)

Where G is the crystallite size in nm, k is the equipment 
constant, β is the full-width at half maximum, λ is the radiation 
wavelength, and θ is the Bragg angle [43]. Similarly, the thermal 
gravimetric analysis (TGA) of antimony powder was performed 
with the help of TGA Q50 TA instruments [44]. The % change in 
specific surface area, particle size, crystallite size, peak intensity, 
weight loss and the maximum thermal degradation temperature 
of the treated antimony powder was calculated compared with the 
control sample using the following equation 2:

% change=[(Treated-Control)/Control]×100                                           (2)

Results and Discussion
Particle Size Analysis (Psa)

The impact of the Biofield Energy Treatment on the particle 
size distribution and surface area of antimony powder were 
performed and the results were compared with the particle size 
data of the control sample (Table 1). The particle sizes at d10, d90, 
and d (4, 3) of the treated sample were observed to increase by 
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4.05%, 11.92%, and 7.69%, respectively; while the particle size 
at d50 was slightly reduced by 1.40%, as compared to the control 
sample. The significant increase in the particle size resulted in the 
reduced surface area of the treated sample by 20.24% after the 
Biofield Energy Treatment, in comparison to the control sample. 
It was previously reported that the particle sizes of compounds 
might increase after increasing the thermal energy. Thus, it could 

be assumed that the Biofield Energy Treatment might increase the 
thermal energy within the molecules of antimony sample, which 
helps in decreasing the nucleus densities and thereby resulted in 
the increased particle size [45,46]. Besides, the increased particle 
size might be associated with the improved shape, flowability, 
appearance, and compactibility [47,48] of the treated sample as 
compared to the control sample.

Table 1: Particle size distribution of the control and treated antimony.

Parameter d10(µm) d50 (µm) d90 (µm) D (4,3) (µm) SSA(m2/g)

Control 3.7 14.95 63.42 25.62 0.84

Biofield Treated 3.85 14.74 70.98 27.59 0.67

Percent change (%) 4.05 -1.4 11.92 7.69 -20.24

Powder X-Ray Diffraction (PXRD) Analysis 
The PXRD analysis was done in both the samples and the 

corresponding diffractograms are presented in (Figure 1). The 
diffractogram of the control and treated sample showed sharp 
and intense peaks that indicated their crystalline nature. The 
further study analyses the changes in the intensities of peaks, 
and the corresponding crystallite sizes between the control and 
treated sample (Table 2). The treated sample showed significant 
changes in the peak intensities and corresponding crystallite sizes. 
The intensities of the treated sample were altered ranging from 
-58.50% to 10.38%; while the crystallite sizes were decreased 

ranging from 14.07% to 48.70%, as compared to the control 
sample. Also, the treated sample showed a significant reduction in 
the average crystallite size (290.63 nm) by 28.90% in comparison 
to the control sample (408.75 nm). The significant alteration in 
the intensities and crystallite size indicated the altered crystalline 
structure and morphology of drug that might be possible due to 
the new polymorph generation of antimony powder [49,50] after 
the Biofield Energy Treatment. Moreover, it was reported that the 
polymorphic form of the compound might be helpful in improving 
the bioavailability and efficacy profile of the drug [51]. Therefore, 
the treated sample might show better bioavailability and efficacy 
than the control sample. 

Figure 1: PXRD diffractograms of the control and treated antimony.
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Table 2: PXRD data for the control and treated antimony.

Entry No.
Bragg angle (°2θ) Intensity (cps) Crystallite size (G, nm)

Control Treated Control Treated % Change Control Treated % Change

1 23.64 23.58 80 33.2 -58.5 509 325 -36.15

2 28.64 28.6 496 536 8.06 465 329 -29.25

3 41.84 41.85 221 203 -8.14 356 290 -18.54

4 48.4 48.31 126 66 -47.62 423 217 -48.7

5 51.5 51.48 207 135 -34.78 327 281 -14.07

6 59.34 59.31 47.2 52.1 10.38 519 377 -27.36

7 65.88 65.89 53 55 3.77 326 263 -19.33

8 68.53 68.51 68 70 2.94 345 243 -29.57

Thermal Gravimetric Analysis (TGA)/ Differential 
Thermogravimetric Analysis (DTG)

The TGA/DTG technique helps in establishing the thermal 
degradation and stability profile of the sample. In this study, this 
technique helps in analysing the difference in the thermal stability 
profile of the treated sample compared to the control sample. The 
TGA thermograms (Figure 2) of the control and treated samples 
showed significant weight loss during their thermal degradation. 
The data indicated that the total weight loss of the treated sample 
was reduced by 2.68% after the Biofield Energy Treatment in 
comparison to the control sample (Table 3). Such a reduction in 
the weight loss signifies the increase in the residue weight of the 
treated sample by 8.75% after the thermal degradation, compared 
to the control sample. Such changes in the thermal degradation 
pattern might be attributed to the significant increase in the particle 
size of the treated sample after the Biofield Energy Treatment as 

the large sized particles might reduce the thermal degradation, 
compared to the control sample [52]. The DTG thermograms 
of both the samples, i.e., the control and treated samples were 
showed a single peak in both the thermograms (Figure 3). The peak 
present in the thermograms of both the samples (Tmax) denoted the 
temperature at which maximum thermal degradation has taken 
place. The results revealed that the Tmax of the treated sample 
was significantly increased by 11.49% (~60oC) as compared to 
the control sample. Hence, it could be suggested that the thermal 
degradation of the treated sample was reduced after the Biofield 
Energy Treatment in comparison to the control sample. Thus, the 
overall analysis indicated the improved thermal stability profile of 
the treated sample as compared to the untreated sample. It would 
be more important in the pharmaceutical industry as well as in the 
heavy industries for the production of alloys, fire retardant, solders, 
electrical cables, microelectronics, bullets, plain bearings, etc.

Figure 2: TGA thermograms of the control and treated antimony.
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Figure 3: DTG thermograms of the control and Biofield Energy Treated antimony.

Table 3: TGA/DTG data of the control and treated samples of antimony.

Sample
TGA DTG

Total Weight Loss (%) Residue % Tmax (°C)

Control 76.58 23.42 528.17

Biofield Energy Treated 74.53 25.47 588.88

% Change -2.68 8.75 11.49

Tmax = the temperature at which maximum weight loss takes place in TG or peak temperature in DTG.

Conclusion
In this study, the Trivedi Effect®-Consciousness Energy 

Healing Treatment has been shown its significant impact on the 
physicochemical and thermal properties of antimony sample in 
comparison to the untreated sample. The particle size distribution 
of the Biofield Energy Treated antimony powder at d10, d50, d90, and 
D (4,3) was significantly altered by 4.05%, -1.40%, 11.92%, and 
7.69%, respectively, compared to the control sample. Therefore, 
the Biofield Energy Treated sample showed a significant decrease 
in the specific surface area by 20.24% than the control sample. The 
powder X-ray diffraction peak intensities of the Biofield Energy 
Treated sample altered ranging from -58.50% to 10.38%; while the 
crystallite sizes were reduced ranging from of 14.07% to 48.70% 
compared with the control sample. The average crystallite size of 
the Biofield Energy Treated sample was also significantly reduced 
by 28.90%, compared to the control sample. The total weight 
loss was decreased during thermal degradation of the Biofield 
Energy Treated sample by 2.68%; however, the residue weight was 
significantly increased by 8.75% compared to the control sample. 
The maximum thermal degradation temperature was significantly 

increased in the Biofield Energy Treated sample by 11.49% (~60ºC)  
compared to the control sample. Hence, the overall study indicated 
the significant impact of the Trivedi Effect®-Consciousness Energy 
Healing Treatment on the antimony powder that might form a novel 
polymorph of antimony with improved appearance, compatibility, 
and flowability along with increased thermal stability as compared 
to the control antimony sample. Thus, the Biofield Energy Treated 
antimony could be used in the novel pharmaceutical/ nutraceutical 
preparations with improved performance and efficacy profile for 
the treatment of disorders such as leishmaniasis, and other uses 
such as emetics, veterinary preparations, skin conditioner in 
ruminants, and anti-tumor agent, etc. Besides, it can be more useful 
in heavy industries for the production of alloys, fire retardant, 
solders, electrical cables, microelectronics, bullets, plain bearings, 
etc.
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