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ABSTRACT 
 

As an titanium dioxide (TiO2) with carbon supported materials, particularly in anatase phase, have 
been extensively investigated and utilized in many technological applications due to its excellent 
physicochemical properties. This article summarizes the recent progress in growing carbon 
supported anatase TiO2 crystals from the perspectives of Bridgemen technique. The Bridgmen 
technique is used to grow this crystal with TiO2 directly dissolved with carbon sources and 10 mL of 
Black Raspberry, as well as the performance in various applications are largely determined by 
external surfaces exposed, and thus crystal shape engineering is paramount for this type of 
materials. Furthermore, the antibody response against SRBC immunosuppressed with 
Hydrocortisone in Mice Model is explained here. This Crystal growth technique is also highlighted 
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which would open a new field for the growth of single crystals with unique morphology. The 
objective of this study was to examine the effects of a antibody response against SRBC product 
containing on the induction of the Mice antibody response to various antigens, both systemically 
and in the gut. The Mice received subsequently were immunized with sheep red blood cells 
(SRBC) and bovine serum albumin (BSA) to evaluate antibody responses in serum or with tetanus 
toxoid (TT) to measure the antibody response in gut contents. Control groups received phosphate-
buffered saline. Overall, BSA and SRBC induced a detectable antibody response. 

 
 
Keywords: Sheep red blood cells; X-ray diffractometer; Fourier transform infrared spectrometer; 10 

mL of black raspberry and mice model. 
 

1. INTRODUCTION 
 
Biomedical applications are exciting and, have 
made it a promising material for health care, 
especially treatment of diseases of antibacterial 
activity. For instance, based on its excellent 
photocatalytic activity, photoexcited TiO2 
demonstrates the capability to kill cancer cells 
effectively, and it can also be applied as a 
nucleic acid endonuclease, which is of vital 
importance to genetic engineering.  The unique 
physicochemical properties are not only 
impacted by the intrinsic characteristics, but also 
by crystal shape, size, doping and polymorph. 
Because of the significant impact of crystal 
shape distributions, general methodologies for 
the prediction, measurement, and improvement 
of crystal shape are highly desired for product 
and process design. These topics have been 
studied for a long period, recent breakthroughs in 
theoretical and experimental. For the crystal 
growth of thermoelectric material by the 
Bridgeman technique the following requirements 
have to be fulfilled [1]. 
 

(i). One end of the growth ampoule should be 
tapered. 

(ii). The growth ampoule should be moved with 
respect to the furnace to facilitate single 
crystal growth. 

(iii). The growth ampoule should be attached to 
a thin wire which is wound on a pulley, 
which in turn is fixed, to a clock motor.  

(iv). The diameter of the pulley should be 
chosen to get the optimum rate of 
movement of the growth ampoule. 

(v). The temperature of the furnace should be 
100°C above the melting point of the 
material which is 585°C [2]. 

 

High-index facets have unique surface atomic 
structures, such as a high density of atomic 
steps, dangling bonds, kinks and ledges, that 
render the excellent capability in clean-energy 
and environmental applications. However, high-

index facets present high surface energy and 
thus grow much faster than the other facets; 
consequently, they diminish rapidly and 
disappear during crystal growth. So it is still 
challenging as well as attractive to synthesize 
tailored anatase TiO2 crystals bound by high-
index facets [3]. 
 

2. EXPERIMENTAL 
 
Because the black raspberry is rich in 
anthocyanin pigments, it usually have very dark 
purple black fruits. The black raspberry is also 
closely related to the red raspberries, sharing the 
distinctively white underside of the leaves and 
but differing in the ripe fruit being black, and in 
the stems being more prickly. The black fruit 
makes them look like blackberries, though this is 
only superficial, with the taste being unique and 
not like either the red raspberry or the blackberry 
[4]. 
 
The binary compound was prepared by weighing 
the ultrahigh purity elements of 1% of 10 mL of 
Black Raspberry for the carbon sources 
supported Titanium chloride and in the 
appropriate quantities. They were powdered and 
mixed thoroughly in an agate mortar. The quartz 
tubes used for melting this material were 
precoated internally with pyrolytic graphite. The 
pyrolytic graphite coating is made by cracking 
high purity organic vapours (toluene or benzene) 
inside the tube at the temperature of 1100°C to 
avoid any reaction between tellurium and quartz.  
 
Samples for electrical characterization were also 
prepared as described above. The furnace 
holding the sample was heated by means of a 
power amplifier. With raise in temperature the 
voltage developed is measured through high 
input impedance DC microvolt amplifier and the 
details of the measurement are given. The 
material was put into the quartz tube and it was 
sealed under high vacuum of 10 torn using a 
diffusion pump. One end of the quartz tube was 
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sharply tapered to facilitate single crystal growth 
[5]. This ampoule was mounted in the crystal 
growth set up and centered exactly in the 
furnace. The material was melted by raising the 
temperature of the furnace to 700°C and it was 
maintained at the temperature for 3 hrs to obtain 
a homogeneous melt. Then the clock motor was 
switched on to start the movement of the 
ampoule downwards. After the ampoule moved 
out of the furnace the power was switched off. 
The Phase purity of the material was examined 
by XRD (X-Ray Diffractometer) and no other 
phase was present. Spherical morphology was 
observed by using Scanning Electron 
Microscopy. The Variation of electrical resistance 
with temperature gradient was measured by four 
probe method. These points have been carefully 
taken for designing crystal growth experimental 
setup. The furnace used was made of kanthal 
wire (heating coil) externally wound on a alumina 
tube of 1.5 inches. The length of the furnace is 
considerably long to have long uniform hot zone. 
This was designed and fabricated in the 
laboratory. The temperature of the furnace is 
maintained to an accuracy of ± 2°C. The rate 
of movement of the ampoule was 10 mm / hr [6].    
 
The X-ray powder diffractometer (XRD) 
experiments were measured on a RigaKu 
D/max-RB diffractometer with Ni-filtered graphite 
monochromatized Cukα radiation (λ = 1.54056 Å) 
under 40 kV, 30 mA and scanning between 10° 
to 90°(2θ). The functional groups in carbon 
supported with 10 mL of Black Raspberry TiO2 
were graphed by Fourier transform infrared 

spectrometer (FTIR). Photoluminescence 
Spectrometer (PL) measurements of the as 
synthesized products were carried out an F-
4500KIMON Fluorescence spectrophotometer at 
room temperature with a Xe lamp as the excited 
light source. 
 

3. RESULTS AND DISCUSSION 
 
In general, diffraction peak from a lattice plane is 
labeled as Miller indices (hkl) and these indices 
are related to inter-atomic spacing or ‘d’ spacing. 
For an orthogonal system (ie,  =  =  = 90°), 
the ‘d’ spacing for any set of planes is given by 
the formula: 
 

2 2 2

2 2 2 2
hkl

1 h k l
 = + +

d a b c
  

         
where, ‘a’, ‘b’ and ‘c’ are the cell edges.  
 

The commonly accepted formula for particle size 
broadening is the Scherrer formula:  
 

0.94 λ
D = 

β cosθ                                      (1) 
 

where, ‘D’ is the crystallite size, ‘’ is the full 
width at half maximum (FWHM) of the respective 
peak and ‘’ is the corresponding Bragg’s angle  
[7]. 
 

The grown crystal has the size nearly equal to 45 
nm.  

 

 
 

Fig. 1. Refined XRD pattern of carbon supported TiO2 single crystal 
 

Table 1. Structural parameters of carbon supported TiO2 single crystal 
 

hkl Grystallite size D (nm) Lattice parameter (Å) Bandgap from PL (eV) 
200 
 

45.9 
 

a = 3.777 
c = 9.3613 

3.154 

2Th Degrees
7570656055504540353025

C
o

u
n

ts

700

600

500

400

300

200

100

0

-100

Anatase 77.20 %

Rutile 22.80 %



 
 
 
 

Gayathiridevi and Pasupathi; EJMP, 30(4): 1-8, 2019; Article no.EJMP.53983 
 
 

 
4 
 

3.1 Vicker’s Micro Hardness 
 
An important use of microhardness study is the 
possibility of making an indirect estimate of other 
mechanical characteristics of materials having a 
specific correlation with their hardness.  
Transparent and crack free crystals were chosen 
for hardness measurements. The crystal was 
then subjected to vickers microhardness test 
using HMV. 2T shimdazu instrument and the 
Vickers hardness number Hv is calculated using 
the relation [8]. 
 

�� = 1.8544		
�

��
			(��	/���)                            (2) 

 
Where d is the diagonal length of the indentation 
and P is the applied load in gram. 

 
Table 2. Micro hardness of 

carbonsupportedTiO2 grown crystal 

  
load p (g) Hv (kg/ mm

2
 ) 

25 0.1115 
50 0.1152 
100 0.1723 

 
The photoluminescence properties of carbon 
supported TiO2 is having the wavelength of 388 
nm and its band gap from this study 3.154 eV is 
detected. The band could be connected with 
electronIn PL spectra the bands at relaxation on 
uncharged oxygen interstitials1 (3.154 eV 
relaxed electron affinity of uncharged Oi×). 
However, the luminescence of carbon supported 
TiO2 single crystals this 388 nm (more than 3 eV) 
is useful for the optical applications which is 
shown in Fig. 2 [9,10].  

 
TiO2 shows the typical peaks at 522, 524, 1230, 
1405, 1678 and 2219 cm

−1
, which correspond to 

the carbon, Titanium oxide groups hydroxyl 
groups, carboxyl groups and carbon oxygen 
bond, respectively are shown in Fig. 3 [11,12]. 

 
Intraperitoneal injection of Hydrocortisone to 
experimental Mice was also explained for DPPH 
(2,2-diphenyl-1-picrylhydrazyl) Free Radical 
Scavenging Activities. The free radical 
scavenging activity of the extracted fatty acid 
methyl esters from flower was examined in vitro 
using the 1,1-Diphenyl-2-picrylhydrazyl (DPPH) 
assay. The spectrophotometric assay was 
carried out according to the method previously 
described [13,14]. The DPPH free radical was 
freshly prepared at a 0.1 mM concentration in 
methanol and protected from light. Stock 

solutions of the FAMEs (1 mg / mL) was 
prepared and diluted to final concentration 0f 
1000, 500, 300, 200, 100, 50 and 5 µg/ mL in 
methanol [15,16,17]. 
 

1 ml of 0.1 mM DPPH methanol solution was 
added to solutions of the sample as well as the 
standard (β-tocopherol) and incubated for 30 
minutes in the dark. The absorbance was 
determined at 517 nm. Blank experiment was 
also carried out to determine the absorbance of 
DPPH before interacting with the sample. The 
percentage antioxidant activity (%AA) was 
obtained as percent DPPH radical scavenging, 
which was calculated using the equation: 
 

% AA = 100× [(Abscontrol – Abssample)] / (Abscontrol) 
 

Where, Abscontrol is the absorbance of the control 
and Abssample is the absorbance of the sample at 
517 nm [18,17]. 

 

We explained that administration of 
hydrocortisone could decrease pain and 
analgesic requirements without significant 
adverse effects. Provision of adequate 
postoperative pain relief is of considerable 
importance. Several factors including patient 
demographics, nature of underlying disease, 
surgical factors, volume of residual gas, number 
of techniques were described to reduce post-
laparoscopy pain including preincisional 
infiltration and intraperitoneal instillation of 
levobupivacaine, intraperitoneal ropivacaine and 
a gas drain, intraperitoneal levobupivacaine with 
epinephrine, intraperitoneal application of 
bupivacaine plus morphine, preincisional 
injection of bupivacaine. It has been suggested 
[19] that a high initial response, characteristic of 
high antibody lines, may preclude resources 
available for Mice anamnestic responses. 
Moreover, the observation that antigen dosages 
used for the initial inoculation influenced the 
responses to re-inoculation only in the low line 
would have implications for the effectiveness of 
vaccination programs involving stocks of differing 
immune competence [20].  
 

Results of the present work are consistent with 
the report by Biozzi, et al. [17] who observed that 
their low SRBC antibody responder line of mice 
required a larger threshold dosage (100-fold) 
than the high line. Although the results indicating 
that line differences in primary antibody titers 
varied directly with SRBC dosage, which is not 
consistent with that reported in mice and for our 
lines include the threshold dosage for either line 
[19]. 
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Fig. 2. Photoluminescence excitation spectra of carbon supported TiO2 crystals 
 

 
 

Fig. 3. FTIR analysis of carbon supported TiO2 single crystals 
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Table 3. Antibody response against SRBC immunosuppressed with hydrocortisone in mice 
model 

 
S. 
No 

Groups Spleen 
weight  
(g) 

Cell 
yield/spleen 

Level of serum 
biomarkers 

Serum 
Triglycerides 

SGOT SGPT U/L 
1. Control 0.20±0.03 5.4±0.1×107 53.6 U/L 46.1 51.7 mgs/dl 
2. Hydrocortisone 0.16±0.03 3.4±1.7×10

7
 61.4 U/L 43.4 54.1 mgs/dl 

3. Carbon supported TiO2 crystal 
Supplemented Solvent  

0.20±0.02 5.1±0.8×10
7 

60.7 U/L 45.2 51.9 mgs/dl 

 
Table 4. DPPH assay for antioxidation studies 

 
S.No Experiment (ml) DPPH (ml) Sample (ml) N1 OD at 517nm 
1. Blank _ (0.5) Methanol 0.00 
2. Control 0.1 (0.5) Methanol 0.19 
3. Standard  1.0 _ 0.51 
4. 0.5 0.1 0.5 0.65 
5. 1.0 0.1 1.0 0.95 
6. 2.0 0.1 2.0 1.74 

 

 
 

Fig. 4. Experimental section of hydrocortisone 
 

4. CONCLUSION 
 
As comparison, the Bridgmen technique would 
be more attractive in view of the unique 
crystalline structures stemmed from nature. For 
example, the skeleton of a brittle star is 
composed of a single calcite crystal with               
regular inner pores which is derived from the 
biological organism. For biomedical applications, 
carbon supported TiO2 crystals with tailored 
facets have offered a host of approaches to 
electrochemical biosensors, such as disease 
diagnosis and drug monitor. But more            
symmetric characterisations and other facets are 
important property which is very helpful for the 
biomedical applications of anatase 10 mL of 

Black Raspberry carbon supported TiO2  
crystals.  Almost all these are closely related to 
the surface properties or crystal geometries               
and thus, crystal shape engineering of 10 mL of 
Black Raspberry carbon supported anatase                
TiO2 crystal is truly valuable in an attempt to  
give promising progress in biomedical 
applications. 
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