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Planar dipole antenna on liquid crystal polymer substrate at 2.4 GHz (Conference
Paper)
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Department of Physics, Hindu College, Machilipatnam, AP, India

Abstract
Liquid crystal polymers are the low cost, flexible structured and low weight substrate materials for making antennas.
Liquid crystal polymers are excellent dielectric materials having good electrical, mechanical properties which suites in
the application of microstrip patch antennas. In this paper liquid crystal polymer with dielectric constant 3.16 is used
as substrate material for planar dipole antenna designed to operate at 2.4 GHz. Ansoft-HFSS software is used to
simulate the proposed model and obtained the return loss, input impedance, 3D-gain, 2D-gain total, radiation
patterns in E and H planes, E-field and H-field distribution results. © (2012) Trans Tech Publications, Switzerland.
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Abstract
As a part of the systematic studies on symmetric liquid crystal dimer homologous series, α,ω-bis-(4-n-alkylaniline
benzylidene-4′- oxy) alkanes, (referred to as m.OnO.m with m = 3, 4, and 5; and n = 8, 9, and 10), we present in this
article the nature of phase transitions across isotropic-nematic and nematic-smectic-A (N-SmA) phases exhibited by
the just mentioned compounds. The methods employed are differential scanning calorimetry and dilatometry. The
compounds studied were 3.O8O.3, 4.O8O.4, and 5.O8O.5; and 3.O9.03, 5.O9O.5, 3.O10O.3, 4.O10O.4, and
5.O10O.5. Different from the case of their corresponding monomers, all these compounds exhibit a nematic phase
only with the exception of 5.O8O.5 which exhibits a SA phase in addition to the nematic phase. The phase transitions
viz., isotropic-nematic transitions studied in all these compounds were confirmed to be of first-order nature, whereas
the N-SmA transition exhibited by the compound 5.O8O.5 only was found to be of second-order nature. We also
report in this article the calculated density jumps, thermal expansion coefficient maxima, and pressure dependence of
transition temperatures which are analyzed in the light of the available literature data. © 2012 Akadémiai Kiadó,
Budapest, Hungary.
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A novel circularly polarized coaxial fed rotated stacked patch antenna is proposed and its performance characteristics
are presented in the current work. The antenna consisting of four parasitic patches, each one being rotated by 300
relative to its adjacent patches. The proposed antenna is giving return loss less than-10 dB with VSWR<2 and
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parametric study and HFSS simulation results are presented in the current work. © Research India Publications.
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Abstract
The physical and structural properties of Cr  doped 19.9 ZnO + xLi O + (30 - x) Na O + 50B O  (5 ≤ x ≤ 25) (ZLNB)
glasses have been studied. Powder X-ray diffraction patterns indicated the amorphous nature of the glass samples.
The physical parameters of all the glasses were also evaluated with respect to the composition. They exhibit the non-
linearity providing the evidence for mixed alkali ions effect. The infrared spectra of the glasses in the range 400-4000
cm  showed the presence of BO  and BO  local structures in all the glass systems. No boroxol ring formation was
observed in the structure of these glasses. Optical absorption and electron paramagnetic resonance studies were
carried out at room temperature. From the optical absorption data various optical parameters such as optical band
gap, Urbach energy were evaluated. Crystal field and Racah parameters are evaluated from optical absorption spectra.
The EPR spectra of Cr  doped ZLNB glasses exhibited resonance signals at g = 4.066 and g = 1.9779 characteristic of
Cr  ions. The evaluated bonding parameters suggest the covalent nature. © 2014 Elsevier B.V. All rights reserved.
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Abstract
Performance evaluation of serrated spike antenna on different Arlon substrate materials are presented in this paper.
Arlon substrate materials with dielectric constant ranging from 2.5 to 3 are taken in this investigation. Spike antenna
is resonating at multiple bands with moderate gain and excellent radiation characteristics. Omni directional radiation
pattern with 2:1 VSWR bandwidth makes the proposed antenna suitable for different communication applications.
Details of the antenna design and results are presented and discussed. © Research India Publications.

Author keywords
Arlon substrates Performance evaluation Serrations Spike antenna

Huff, G.H., Bernhard, J.T. 

 
(2002) IEEE Microwave and Wireless Components Letters, 12 (8), pp. 308-310.  . 
doi: 10.1109/LMWC.2002.802032 

Huff, G.H., Cung, G., Bernhard, J.T. 
Investigation of polarization purity and port isolation in circularly polarized microstrip patch antennas with
ground plane edge serrations 
(2002) Proc. 2002 Antenna Applications Symp, pp. 307-319.  . 
in Monticello, IL, Sept 

 

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

International Journal of Applied Engineering Research
Volume 9, Issue 1, 2014, Pages 117-124

Madhav, B.T.P.a Kandepi, M.b Kanapala, S.c Anjaneyulu, B.c Anada Rao, N.c Vijaya Vardhan, K.d

a

b

c

  View additional affiliations

 View references (15)

ISSN: 09734562
Source Type: Journal
Original language: English

Document Type: Article
Publisher: Research India Publications

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1

Improvements in the performance of microstrip antennas on finite ground planes
through ground plane edge serrations

Cited 18 times

View at Publisher

2

Cited 3 times

PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

7 Citations in Scopus

1.73 Field-Weighted

Citation Impact

Cited by 7 documents

,  ,

(2017) ARPN Journal of
Engineering and Applied
Sciences

,  ,

(2017) International Journal of
Pure and Applied Mathematics

,  ,

(2016) Journal of Theoretical and
Applied Information Technology

Inform me when this document
is cited in Scopus:

 

Related documents

Find more related documents in
Scopus based on:

  ▻View all metrics



A printed staircase serrated CPW
antenna for UWB applications

 Subbareddy, V. Madhav, B.T.P.
Prathyusha, S.

A CPW fed serrated fractal
antenna for UWB applications

 Madhav, B.T.P. Ramkiran, D.S.
Varma, K.M.

Dual band notched planar
printed antenna with serrated
defected ground structure

 Bhavani, K.V.L. Khan, H.
Sreenivasa Rao, D.

View all 7 citing documents

Set citation alert ▻

 ▻Set citation feed

 ▻Authors  ▻Keywords

https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/sourceid/21100217234?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=36135595500&amp;eid=2-s2.0-84893915876
https://www.scopus.com/authid/detail.uri?authorId=55906664600&amp;eid=2-s2.0-84893915876
https://www.scopus.com/authid/detail.uri?authorId=56035121200&amp;eid=2-s2.0-84893915876
https://www.scopus.com/authid/detail.uri?authorId=55995066400&amp;eid=2-s2.0-84893915876
https://www.scopus.com/authid/detail.uri?authorId=56034475300&amp;eid=2-s2.0-84893915876
https://www.scopus.com/authid/detail.uri?authorId=56034896300&amp;eid=2-s2.0-84893915876
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=206c3ee9fa65accf98799f97d3560674&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-84893915876%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-84893915876
https://www.scopus.com/record/display.uri?eid=2-s2.0-0036688675&origin=reflist&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84893915876&refeid=2-s2.0-0036688675&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fLMWC.2002.802032&locationID=3&categoryID=4&eid=2-s2.0-0036688675&issn=15311309&linkType=ViewAtPublisher&year=2002&origin=reflist&dig=9e7b5a36496f93ea6021cd9c9e4612b4&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84893915876&refeid=2-s2.0-3142770110&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/standard/help.uri?topic=12031
javascript:void(0)
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85027713069&noHighlight=false&relpos=0
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57195397259&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=36135595500&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57195397143&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85038567554&noHighlight=false&relpos=1
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=36135595500&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=37041480000&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57199995515&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-84973527047&noHighlight=false&relpos=2
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=36679765400&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=37041210500&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=6506880105&zone=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84893915876&src=s&origin=recordpage
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-84893915876
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84893915876&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84893915876&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments


Madhav, B.T.P., Pisipati, V., Bhavani, K.V.L., Sreekanth, P., Kumar, P.R. 

 
(2010) Journal of Theoretical and Applied Information Technology, 18 (1), pp. 62-66.  . 

 

Madhav, B.T.P., Ujwala, D., Khan, H., Tejaswani, A.L., Guntupalli, S., Bala, A. 

 
(2013) International Journal of Applied Engineering Research, 8 (8), pp. 909-916.  . 

 

Madhav, B.T.P., Pisipati, V.G.K.M., Khan, H., Prasad, P.D. 

 
(2012) Journal of Engineering Science and Technology Review, 5 (2), pp. 42-45.  . 

 

Madhav, B.T.P., Pisipati, V.G.K.M., Khan, H., Prasad, V.G.N.S., Praveen Kumar, K., Bhavani, K.V.L., Ravi
Kumar, M. 

 
(2011) Journal of Engineering Science and Technology Review, 4 (2), pp. 131-134.  . 

 

Madhav, B.T.P., Pisipati, V.G.K.M., Ramesh, N.V.K., Khan, H., Datta Prasad, P.V. 

 
(2011) ARPN Journal of Engineering and Applied Sciences, 6 (4), pp. 98-103.  . 

 

Madhav, B.T.P., Pisipati, V.G.K.M., Khan, H., Prasad, V.G.N.S., Murty, K.S.N. 

 
(2010) Journal of Theoretical and Applied Information Technology, 20 (2), pp. 105-109.  . 

 

Rakesh, D., Rakesh Kumar, P., Khan, H., Sri Kavya, K.C.H., Madhav, B.T.P., Prabhu Kumar, K., Bala Durga
Prasad, S. 

 
(2011) Journal of Theoretical and Applied Information Technology, 26 (2), pp. 97-106.  . 

 

Madhav, B.T.P., Pisipati, V.G.K.M., Khan, H., Prasad, V.G.N.S., Praveen Kumar, K., Bhavani, K.V.L., Datta
Prasad, P.V. 

 
(2011) International Journal of Applied Engineering Research, 6 (9), pp. 1099-1104.  . 

 

Madhav, B.T.P., Mohan Reddy, S.S., Sanjay, B., Ujwala, D. 

 
(2013) International Journal of Applied Engineering Research, 8 (12), pp. 1355-1361.  . 

 

3

Rectangular microstrip patch antenna on liquid crystal polymer substrate

Cited 22 times
http://www.jatit.org/volumes/research-papers/Vol18No1/9Vol18No1.pdf

4

Substrate permittivity effects on the performance of slotted aperture stacked patch
antenna

Cited 39 times
http://www.ripublication.com/ijaerv6/ijaerv8n8_04.pdf

5

Shorting plate planar inverted folded antenna on LC substrate for bluetooth
application

Cited 10 times
http://www.jestr.org/downloads/Volume5Issue2/fulltext08050212.pdf

6

Liquid crystal Bow-Tie microstrip antenna for wireless communication applications

Cited 34 times
http://www.jestr.org/downloads/issue2/fulltext222011.pdf

7

Planar inverted-F antenna on liquid crystal polymer substrate for PCS, UMTS, WIBRO
applications

Cited 13 times
http://www.arpnjournals.com/jeas/research_papers/rp_2011/jeas_0411_487.pdf

8

Ultra wide band liquid crystal polymer microstrip elliptical patch antenna

Cited 15 times
http://www.jatit.org/volumes/research-papers/Vol20No2/6Vol20No2.pdf

9

Performance evaluation of microstrip square patch antenna on different substrate
materials

Cited 24 times
http://www.jatit.org/volumes/research-papers/Vol26No2/5Vol26No2.pdf

10

Microstrip 2 × 2 square patch array antenna on K15 liquid crystal substrate

Cited 25 times
http://www.ripublication.com/ijaerv6/ijaerv6n9s_1.pdf

11

Trident shaped ultra wideband antenna analysis based on substrate permittivity

Cited 44 times
http://www.ripublication.com/ijaerv6/ijaerv8n12_02.pdf

https://www.scopus.com/record/display.uri?eid=2-s2.0-78650282805&origin=reflist&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84893915876&refeid=2-s2.0-78650282805&src=s&origin=reflist&refstat=core
http://www.jatit.org/volumes/research-papers/Vol18No1/9Vol18No1.pdf
https://www.scopus.com/record/display.uri?eid=2-s2.0-84883139482&origin=reflist&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84893915876&refeid=2-s2.0-84883139482&src=s&origin=reflist&refstat=core
http://www.ripublication.com/ijaerv6/ijaerv8n8_04.pdf
https://www.scopus.com/record/display.uri?eid=2-s2.0-84876811059&origin=reflist&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84893915876&refeid=2-s2.0-84876811059&src=s&origin=reflist&refstat=core
http://www.jestr.org/downloads/Volume5Issue2/fulltext08050212.pdf
https://www.scopus.com/record/display.uri?eid=2-s2.0-84863195037&origin=reflist&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84893915876&refeid=2-s2.0-84863195037&src=s&origin=reflist&refstat=core
http://www.jestr.org/downloads/issue2/fulltext222011.pdf
https://www.scopus.com/record/display.uri?eid=2-s2.0-84859866426&origin=reflist&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84893915876&refeid=2-s2.0-84859866426&src=s&origin=reflist&refstat=core
http://www.arpnjournals.com/jeas/research_papers/rp_2011/jeas_0411_487.pdf
https://www.scopus.com/record/display.uri?eid=2-s2.0-80855143891&origin=reflist&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84893915876&refeid=2-s2.0-80855143891&src=s&origin=reflist&refstat=core
http://www.jatit.org/volumes/research-papers/Vol20No2/6Vol20No2.pdf
https://www.scopus.com/record/display.uri?eid=2-s2.0-79957605153&origin=reflist&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84893915876&refeid=2-s2.0-79957605153&src=s&origin=reflist&refstat=core
http://www.jatit.org/volumes/research-papers/Vol26No2/5Vol26No2.pdf
https://www.scopus.com/record/display.uri?eid=2-s2.0-84867273727&origin=reflist&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84893915876&refeid=2-s2.0-84867273727&src=s&origin=reflist&refstat=core
http://www.ripublication.com/ijaerv6/ijaerv6n9s_1.pdf
https://www.scopus.com/record/display.uri?eid=2-s2.0-84886693435&origin=reflist&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84893915876&refeid=2-s2.0-84886693435&src=s&origin=reflist&refstat=core
http://www.ripublication.com/ijaerv6/ijaerv8n12_02.pdf


1 of 1

Madhav, B.T.P., Khan, H., Ujwala, D., Bhavani Sankar, Y., Kandepi, M., Nagendra Reddy, A.S., Nagajyothi, D. 

 
(2013) International Journal of Applied Engineering Research, 8 (12), pp. 1349-1354.  . 

 

Madhav, B.T.P., Mohan Reddy, S.S., Sharma, N., Ravindranath Chowdary, J., Pavithra, B.R., Kishore,
K.N.V.S., Sriram, G., (...), Sachin Kumar, B. 

 
(2013) International Journal of Engineering and Technology, 5 (2), pp. 760-764.  . 

 

Madhav, B.T.P., Mohan Reddy, S., Ravindranath Chowdary, J., Vinod Babu, V., Satya Parthiva, S., Kalyana
Saravana, S. 

 
(2013) International Journal of Applied Engineering Research, 8 (4), pp. 461-467.  . 

 

Madhav, B.T.P., Syam Sundar, P., Sarat Kumar, K., Kishore, A.N.V., Jain, A.K. 
Liquid Crystal Polymer Dual Band Pan Slot Antenna 
Wireless and Optical Communications Networks (WOCN), pp. 1-5.  . 
Aug-22-24. 978-1-4673-1989-8/12/$31.00 ©2012 IEEE 

 

 
© Copyright 2015 Elsevier B.V., All rights reserved.

12

CPW fed serrated antenna performance based on substrate permittivity

Cited 25 times
http://www.ripublication.com/ijaerv6/ijaerv8n12_01.pdf

13

Performance characterization of radial stub microstrip bow-tie antenna

Cited 21 times
http://www.enggjournals.com/ijet/docs/IJET13-05-02-042.pdf

14

Analysis of dual feed asymmetric antenna

Cited 36 times
http://www.ripublication.com/ijaerv6/ijaerv8n4_07.pdf

15

Cited 7 times

 Top of page

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

日本語に切り替える
切换到简体中文

切換到繁體中文

Русский язык

Customer Service

Help

Contact us

 

Copyright © 2018 . All rights reserved. Scopus® is a registered trademark of
Elsevier B.V. 
Cookies are set by this site. To decline them or learn more, visit our .

Terms and conditions Privacy policy

Elsevier B.V

Cookies page

https://www.scopus.com/record/display.uri?eid=2-s2.0-84886695190&origin=reflist&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84893915876&refeid=2-s2.0-84886695190&src=s&origin=reflist&refstat=core
http://www.ripublication.com/ijaerv6/ijaerv8n12_01.pdf
https://www.scopus.com/record/display.uri?eid=2-s2.0-84878410759&origin=reflist&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84893915876&refeid=2-s2.0-84878410759&src=s&origin=reflist&refstat=core
http://www.enggjournals.com/ijet/docs/IJET13-05-02-042.pdf
https://www.scopus.com/record/display.uri?eid=2-s2.0-84880222884&origin=reflist&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84893915876&refeid=2-s2.0-84880222884&src=s&origin=reflist&refstat=core
http://www.ripublication.com/ijaerv6/ijaerv8n4_07.pdf
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84893915876&refeid=2-s2.0-84892576548&src=s&origin=reflist&refstat=dummy
https://www.elsevier.com/online-tools/scopus
https://www.elsevier.com/online-tools/scopus/content-overview/
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/legal/privacy-approach
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer
https://www.elsevier.com/
https://www.elsevier.com/locate/termsandconditions
https://www.elsevier.com/locate/privacypolicy
https://www.elsevier.com/
https://www.scopus.com/standard/help.uri?topic=11237
http://www.relx.com/


Scopus

Document details

References (46)

1 of 1

Image analysis method to study electro-optic parameters of
nematogens (Article)

,  ,  ,  ,   

Department of Physics, Acharya Nagarjuna University, Nagarjunanagar, Guntur, India
Department of Physics, Gitam University-Hyderabad Campus, Rudraram Village, Medak Dist., Hyderabad, India
Department of Electronics and Communication Engineering, K.L.University, Vaddeswaram, Vijayawada, India

Abstract
This paper demonstrated the image analysis technique for the investigation of electro-optic behaviour of
homogeneously aligned nematic liquid crystals p-n alkyl benzoic acids (nBA) where n = 5 and 6 under the application
of direct current (DC) electric field. Textures of the liquid crystals in the mesophase region of particular temperature
were recorded in three monochromatic image planes at the wavelengths of 635 (red), 530 (green) and 475 nm (blue) as
a function of applied DC voltage. Electro-optic properties such as transmittance, birefringence, phase retardation and
contrast ratio were measured by analysing the optical intensities of the recorded textures using MATLAB software. The
changes in the textural features and formation of new textures as a function of voltage provided information for better
understanding of the electro-optic characteristics of liquid crystals. Results of this study were compared with the data
of the other standard techniques: laser source (633 nm) experiment and United Detector Technology (UDT) sensor of
model UV- 35P silicon photo diode which uses white light as source and filters the wavelengths using three colour
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Typical comparisons between plasma bubble and blob distributions at different
altitudes over the Indian sector using a unique combination of satellite-based
observations – a case study (Article)

,  ,  ,  ,  ,   

Institute of Space Science, National Central University, Chung-Li, Taiwan
Department of Electronics and Communication Engineering, K L University, Vaddeswaram, Andhra Pradesh, India
Department of Physics, SASI Institute of Technology and Engineering, T P Gudem, Andhra Pradesh, India

Abstract
We report in this article, for the first time, on the altitudinal variations of ionospheric irregularities during post-sunset
hours between 14 and 17 October 2001 at Indian longitudes by using a unique combination of Challenging Mini
Satellite Payload (CHAMP), Republic of China Satellite (ROCSAT-1), and Defense Meteorological Satellite Programme
(DMSP) satellites located at about 400, 650, and 850 km, respectively. It became possible for us to study the width of
plasma bubbles and plasma blobs in the longitudinal (zonal) direction at different altitudes along with temporal
variations of ion velocity components in horizontal (V ) and vertical (V ) directions as probed by ROCSAT-1 and DMSP
satellites. The dominant features noticed in V and V components are their anti-correlation relationship at the
ROCSAT-1 satellite’s altitude (mirroring effect). The most important observation from this study is that plasma bubbles
are found to have occurred immediately after post-sunset hours, whereas plasma blobs were observed after three
hours following the bubbles’ appearance time and continued until pre-sunrise hours at higher altitudes between
around ±5° and ±20° from the magnetic equator, which indicate that the plasma blobs emanate from plasma bubbles
that generated at the bottomside of the ionospheric F-layer shortly after sunset on similar lines to a few recent
research studies. It is therefore believed that the polarized electric fields generated inside plasma bubbles might have
played a role in the generation of higher-altitude plasma blobs. Importantly, the calculated power spectra of bubbles
and blobs show a nearly equal trend, indicating that they are intricately connected with each other. © 2014, © 2014
Taylor & Francis.
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Abstract
Teaching-Learning-Based Optimization (TLBO) is recently being used as a new, reliable, accurate and robust
optimization technique for global optimization. It outperforms some of the well-known metaheuristics regarding
constrained benchmark functions, constrained mechanical design, and continuous non-linear numerical optimization
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the DE, PSO and conventional TLBO. The results show the better performance of the vTLBO algorithm. Also we have
shown that whenever the performance of vTLBO compare with TLBO by taking simple benchmark function, its
performance has been degraded. © Springer International Publishing Switzerland 2014.
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Abstract
Abstract Cd substituted Cobalt ferrite nano particles are synthesis using co-precipitation method. The as prepared
samples are calcinated at 300 and 600 C respectively. The existence of single phase spinal cubic structure of the
prepared ferrite material is confirmed by the powder XRD measurement. The surface morphology images,
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DTA curves reveal that the thermal stability of the prepared ferrite nanoparticles. The calcination temperature affects
the crystallite size, morphology and magnetic properties of the samples. © 2015 Elsevier Ltd. All rights reserved.
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Ketorolac salt is a newly discovered DDX3 inhibitor to treat oral cancer (Article)
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Abstract
DDX3 belongs to DEAD box RNA helicase family and is involved in the progression of several types of cancer. In this
work, we employed a High Throughput Virtual screening approach to identify bioactive compounds against DDX3
from ZINC natural database. Ketorolac salt was selected based on its binding free energy less than or equals to -5
Kcal/mol with reference to existing synthetic DDX3 inhibitors and strong hydrogen bond interactions as similar to
crystallized DDX3 protein (2I4I). The anti-cancer activity of Ketorolac salt against DDX3 was tested using oral
squamous cell carcinoma (OSCC) cell lines. This compound significantly down regulated the expression of DDX3 in
human OSCC line (H357) and the half maximal growth inhibitory concentration (IC 50) of Ketorolac salt in H357 cell
line is 2.6μM. Ketorolac salt also inhibited the ATP hydrolysis by directly interacting with DDX3. More importantly, we
observed decreased number of neoplastic tongue lesions and reduced lesion severity in Ketorolac salt treated groups
in a carcinogen induced tongue tumor mouse model. Taken together, our result demonstrates that Ketorolac salt is a
newly discovered bioactive compound against DDX3 and this compound can be used as an ideal drug candidate to
treat DDX3 associated oral cancer.
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Abstract
In this paper, 20 μl citrate capped Gold (Au) nanoparticles are dispersed in Schiff base Liquid Crystalline compounds
6O.Om (m = 7 and 9) and characterizations are carried-out to observe the changes occurred with the dispersion of
nanoparticles in Liquid Crystalline compounds. The Polarizing Microscopy (POM) technique is used to measure the
phase transition temperatures. Differential Scanning Calorimetry (DSC) is used to determine the transition
temperatures and enthalpy values. Further characterization is carried-out by Scanning Electron Microscopy (SEM). The
nematic transition temperature is decreased by 1 ï¿½C with the dispersion of citrate capped Au nanoparticles into the
Liquid Crystalline compounds. Image processing technique of textural analysis is also carried-out to identify the
statistical parameters of the images and their transition temperatures. ï¿½ RASĀYAN. All rights reserved.
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A novel monopole asymmetric fractal micro strip antenna is designed and analyzed in this paper. The proposed Koch
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Holmium doped Lead Tungsten Tellurite glasses for green luminescent
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Abstract
Abstract Lead Tungsten Tellurite (LTT) glasses doped with different concentrations of Ho  ions have been synthesized
using the melt quenching method and characterized to understand their visible emission characteristic features using
optical absorption and photoluminescence spectral studies. The Judd-Ofelt (JO) parameters measured from the
absorption spectral features were used to evaluate radiative properties such as transition probability (A ), branching
ratio (β ) and radiative lifetimes (τ ) for the prominent fluorescent levels of Ho  ions in LTT glasses. The
photoluminescence spectra recorded for all the Ho  doped LTT glasses at an excitation wavelength 452 nm gives
three prominent emission transitions F → I , F → I  and F → I , of which F → I  observed in visible green region
(546 nm) is relatively more intense than the other two transitions. The intensity of F → I  emission transition in these
glasses increases up to 1 mol% of Ho  ions and beyond concentration quenching is observed. Branching ratios (β )
and emission cross-sections (σ ) were evaluated for the intense emission transition F → I  in these glasses to
understand the luminescence efficiency in visible green region (546 nm). The CIE chromaticity coordinates were also
evaluated in order to understand the suitability of these glasses for visible luminescence. From the measured emission
cross-sections and CIE coordinates, it was found that 1 mol% of Ho  ions in LTT glasses are most suitable for visible
green luminescence in principle. © 2015 Elsevier B.V. All rights reserved.
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Abstract
The Cd Co Fe O  nanoparticles are synthesized using chemical co-precipitation method. The as-prepared samples
are calcinated at 300 and 600 °C for 2 h. The thermal effects on structural, morphological and magnetic properties are
reported. The X-ray diffraction data confirm the formation of single-phase cubic spinel structure. The Surface
morphology and compositional features are studied using SEM with EDX and TEM measurements. The Magnetic
properties of samples are evaluated using vibrating sample magnetometer. The magnetic properties, like saturation
magnetization and coercivity are increases with increasing calcination temperature. The enhancement is attributed to
the transition from a multi-domain to a single-domain nature. From the FTIR spectra, it is confirmed that the
vibrations of tetrahedral and octahedral complexes corresponds to absorption bands at 590 cm  (ν ) and 460 cm  (ν )
respectively. The particle size enhances significantly with increasing the calcinated temperature. © 2015, Springer
Science+Business Media New York.
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Abstract
Polymetallic sea nodules are the potential resources of copper, cobalt, manganese, and nickel. The exploration and
exploitation of manganese nodules are necessary to meet the future demands of Mn in the world. This work describes
the valuable extraction of Mn through an innovative approach of using sucrose as a reductant. The metal extraction
from the nodule leaching was studied in ambient temperature (27 °C) and at an elevated temperature 90 °C with and
without agitation. In both cases, 99.9% of Mn was extracted while the extraction time appears to be significantly low (2
h) at 90 °C but it requires a longer time of 24 h at 27 °C. The optimum sucrose concentration selected was 7% (w/w) of
nodule for maximum metal extraction. With use of 10% (v/v) H SO , 7% (w/w) sucrose at 90 °C, and solid to liquid
(S/L) ratio of 1:10 the achieved metal recovery figures were the following: Mn >99%, Ni 98%, Cu 87%, Co 83% in 2 h.
The oxidation pathway of sucrose is outlined in this study with the aid of mass spectrometry during reductive leaching
of ocean bed nodule. Sucrose in acidic environment generates 1- or 6-monoacid of sucrose with ions of m/z (mass-to-
charge ratio) 355 and 127, 5-hydroxymethylfurfural (5HMF). A dehydrated glucose complex (m/z 325) was generated at
elevated temperature. These released organics act as reductant for the leaching of Mn  from MnO . Glucaric acid
(m/z 211) is generated as the end product of the sucrose oxidation in the solution. © 2015 American Chemical
Society.
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Abstract
Malaria has remained one of the most devastating diseases, and the problem has further complicated due to wide
spread of chloroquine (CQ)-resistance strain of Plasmodium falciparum. In order to overcome this problem, efforts are
being made to develop new chemical entities that can solve the problem of drug resistance. In this context, both
atom-based and field-based 3D-QSAR (3-Dimensional quantitative structure–activity relationship) studies were carried
out for some of our recently reported 4-aminoquinoline hybrids. The four models generated have shown good
correlation coefficients r  (0.97, 0.97, 0.94, and 0.95) and test set prediction coefficients q  (0.86, 0.88, 0.93, and 0.89).
The 3D-QSAR models gave insights into the facts about the changes in the activity pattern with the change in
pyrimidine, triazine, and triazole rings. These models will be useful in the future projects of developing new
antimalarial compounds against both the CQ-sensitive and CQ-resistance strains of P. falciparum. © Springer
Science+Business Media New York 2014.
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Abstract
In the present paper synthesis and characterization are carried on citrate capped Gold (Au) nanoparticles dispersed in
Liquid Crystalline p-n-Hexyloxycyanobiphenyl (6OCB) compound. We have reported citrate capped Au nano particles
are synthesized by chemical reduction method which is having a broad range of applications and dramatically effects
the birefringence properties of 6OCB when dispersion with low concentration. The Polarizing Microscopy (POM)
technique is used to measure the phase transition temperatures. Further characterization is carried out by various
spectroscopic techniques like X-ray Diffraction Studies (XRD), Scanning Electron Microscopic studies (SEM), Ultra
Violet Visible (UV) spectroscopy. Textural determinations of the synthesized compounds are recorded by using POM
connected with a hot stage and camera. The results showed that the dispersion of citrate capped Au and in 6OCB
exhibit nematic phase as same as the pure 6OCB with slightly reduced clearing temperature as expected. Further, the
birefringence anisotropy of 6OCB with dispersed citrate capped Au nanoparticles increases by 14%. It is found that the
birefringence anisotropy as well as orientation order parameter of 6OCB increases with dispersed citrate capped Au
nanoparticles. © RASĀYAN. All rights reserved.
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Luminescence spectral studies of Tm  ions doped Lead Tungsten Tellurite
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Abstract
Lead Tungsten Tellurite (LTT) glasses doped with different concentrations of Tm  ions of composition (60-x)
TeO +25WO +15PbF +xTm O  (Here x=0.1, 0.5, 1.0, 1.5, 2.0, 2.5 mol%) were prepared by using melt quenching
technique and characterized through optical absorption, photoluminescence and decay spectral studies to know the
feasibility of using these glasses as luminescent devices in visible Red and NIR regions. Judd-Ofelt (J-O) theory has
been applied to the optical absorption spectral profiles to calculate the J-O intensity parameters Ω  (λ=2, 4 and 6) and
consecutively used to evaluate various radiative properties such as radiative transition probability (A ), radiative
lifetimes (ι ι) and branching ratios (ι ι) for the prominent luminescent levels. The luminescence spectra for all the
LTT glass samples have two intense peaks in bright red and near Infrared regions at 650 nm ( G → F ) and 800 nm
( H → H ) respectively for which effective band widths (ι ι), experimental branching ratios (ι ι) and stimulated
emission cross-sections (ι ι) are evaluated. The decay profiles for all the glasses are recorded to measure the
quantum efficiency by coupling the radiative with experimental lifetimes. From the measured emission cross-sections,
quantum efficiency and CIE chromaticity co-ordinates, it was found that 0.5 mol% of Tm  ions doped LTT glass is
most suitable for generating bright visible Red and NIR lasers to operate at 650 and 800 nm respectively. © 2016
Elsevier B.V. All rights reserved.
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Abstract
A compact ultra wideband (UWB) multiple-input multiple-output (MIMO) slot antenna having a size of 22 × 34 mm2
is proposed for portable device applications. The proposed MIMO antenna consists of two symmetric UWB slot
antennas with microstrip-fed placed on the one side of dielectric substrate. To enhance the isolation between the
antenna elements, two rectangular slots along with a ground stub are etched on the ground plane, which is on the
other side of dielectric substrate. The proposed antenna exhibits a good 2:1 VSWR impedance bandwidth over the
entire UWB band from 3.1-10.6 GHz with low mutual coupling less than -20dB, peak gain of 4.3 dBi and efficiency of
more than 80%. The measured results are in good agreement with the simulation results and results show that the
proposed antenna is good candidate for portable UWB applications. © 2006-2016 Asian Research Publishing Network
(ARPN). All rights reserved.
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Abstract
A compact UWB antenna is been designed to notch Wi-Max (3.3GHz-3.7GHz) and W-LAN (5.15GHz-5.85GHZ)
operating bands. The antenna comprises of two square slottedmonopoles with serrated edges on the patch surface
and Tshaped stub as defected ground structure. Coplanar waveguide feeding is used in the antenna structure at two
ports with the impedance of 50 ohms. Both simulation and measurement aredone to study the antenna parameters
like return loss, radiation-characteristics, impedance matching and isolation between the two ports. To enhance
isolation a slot is cut on the T-shaped ground surface. Two inverted L strips are added on either sides of the
groundplane and a slot cut on the ground plane finally form T-shape defected ground structure. The proposed
antenna notches two application bands in the UWB range with low mutual coupling which makes the antenna a
suitable model for desired applications. © 2006-2016 Asian Research Publishing Network (ARPN).
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MoO  Nano powders were synthesized using mechanochemical assisted synthesis technique at different time intervals
at room temperature. The structural properties were analyzed by Powder X-ray Diffraction technique (PXRD), which
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Abstract
TiO -V O  nanocomposite powders are prepared by simple ball milling process at room temperature. The structural
and optical properties of the synthesised sample powders are characterised by Powder X-Ray diffraction (PXRD), SEM
with EDS, Fourier Transform Infrared (FT-IR) Spectroscopy, UV Vis, Raman spectroscopy, TGA and DTA techniques.
The X-ray diffraction (XRD) pattern contains a series of peaks corresponds to the tetragonal phase structure of both
TiO  and V O  which are well matched with JCPDS data. The surface morphologies are revealed by SEM images. The
average crystallite size is calculated by the scherrer's formula and is found to be 10 nm. SEM images at different
parameters are taken and revels the spherical like structures with little agglomeration. FT-IR shows the fundamental
vibration modes of TiO -V O . The band-gap energies are calculated from the UV Vis spectra. Raman analysis
provided the qualitative information about the structure of the mixed oxide composite. The weight loss and
temperature stability of the powders were analysed by TG and DTA analysis. © 2016 Elsevier Ltd. All rights reserved.
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Abstract
Earlier the production of multiphase system was a challenging task, but with the advance in the ratings of power
semiconductor switches it turned to be effortless through inverters. The main cause for developing multi-phase
system is that, it has some dominant features over the conventional three phase system. In order to obtain a five phase
supply a specially connected transformer is proposed instead of an inverter. The induction motor (five phase) feed by
the five phase output of the specially connected transformer. The performance of the motor is analyzed under
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Abstract
A low profile printed antenna with defected ground structure (DGS) is presented in this work. Initially a square patch
radiating element is constructed on one side of the substrate and the other end of the substrate is etched with
serrated shape DGS. Three different iterations are examined in this work by changing the number of serrated edges
on the ground plane. To improve the gain of the designed antenna models a frequency selective surface is placed
beneath the antenna structure as a reflecting surface. The overall performance characteristics of the proposed antenna
models are simulated using commercial electromagnetic tool HFSS. Optimized proposed antenna model is fabricated
on FR4 substrate and measured results are compared with simulation results for validation. © 2005-2016 JATIT & LLS.
All rights reserved.
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Abstract
A space-based augmentation system (SBAS) provides delay corrections to the Global Navigation Satellite System
(GNSS) along with the residual error bounds falling within a high confidence interval. SBAS considerably improves the
safety of an aircraft during flight even under all weather conditions. The dispersive nature of the ionosphere is the
largest contributor of range error in GNSS, thus threatening its accuracy. Scrutiny of the ionospheric behavior over low
latitudes is one of the most challenging tasks for any SBAS system. In this letter, an attempt has been made to detect
the spatial gradients in the ionospheric vertical total electron content (VTEC), using statistical hypothesis tests, for the
chosen probability of false alarm (P ) and probability of detection (P ). Logarithm of likelihood ratio test (log LRT) and
generalized likelihood ratio test (GLRT) were performed individually on GNSS data recorded by the multifrequency
receiver at Koneru Lakshmaiah University, Guntur (GNT), Andhra Pradesh, India. The tests were performed on the data
recorded on January 22, 2013, and March 17, 2013, which were geomagnetically quiet and disturbed days,
respectively. The tests were validated by selectively introducing external noise in the VTEC and observing the
outcomes. GLRT not only demonstrated a superior performance over log LRT, but it was also simpler to implement as
it did not require any prior knowledge of the probability distribution of TEC values. © 2016 IEEE.
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Abstract
Removal of Aluminum (III) from waste waters using bio-adsorbents derived from plant materials of Withania
somnifera has been investigated by varying various physicochemical parameters such as pH, time of equilibration,
sorbent dosage, agitation time, initial concentration of Aluminum ions, temperature and presence of foreign ions
using simulated waters and by adopting batch methods of extraction. Optimum conditions for the maximum
extraction of Al (III) ions have been investigated. The adsorption process is analyzed with Freundlich, Langmuir,
Temkin and Dubinin-Radushkevich (D-R) isotherm models and found that the Langmuir isotherm model better
describes the adsorption process emphasizing the mono-layer formation of the Al (III) ions on the adsorbent and
further, the mean free energy (E) and heats of sorption (B) of Temkin isotherm and Dubinin-Radushkevich isotherms
indicate that the adsorption is 'physisorption' in nature. Kinetics of adsorption is quantified using pseudo first-order,
pseudo second-order, Weber and Morris intraparticle diffusion, Bangham's pore diffusion and Elovich equations and
found that the adsorption process has good correlation coefficient values with pseudo-second-order model. The
endothermic nature of the adsorption is found on the analysis of the thermodynamic parameters, ΔH, ΔS and ΔG.
Interference of common co-ions has been studied. The methodologies developed are successfully applied to industrial
sewages and polluted natural waters.
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Harmonics are developed in the power systems at various stages with the increased role of power electronic
converters. Harmonics reduces the quality of power systems results in instability and voltage distortion. Several
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Abstract
The primary objective of this study is to characterize G  → H  (1.3 μm, which is highly important in
telecommunications) and also P  → F  (red emission) spectral lines of Pr  ions in lead silicate glasses sensitized with
bismuth ions. The intensity of these spectral lines exhibited large amplification (nearly four times) due to co-doping
with Bi  ions with fixed concentration of Pr  ions. Several radiative parameters, e.g., transition probabilities (A ),
branching ratios (β), radiative life times (τ) and quantum efficiencies (η) of these spectral lines were evaluated using
modified Judd-Ofelt theory. These parameters exhibited the maximal values when the glasses were codoped with the
optimal concentration of Bi O  (5.0 mol%). The increasing population of P  and G  levels of Pr  ions (with the
gradual increase of Bi O  concentration up to 5.0 mol%) that caused the amplification of above mentioned emissions
occurred: (i) due to the energy transfer from P → S  emission transition of Bi  ions and (ii) due to the increasing
presence of Bi  ions in octahedral positions that are predicted to induce structural defects in the glass network. The
quantitative analysis of these results together with the kinetic rate equations suggested that the Pr  ions doped lead
silicate glasses mixed with (about 5.0 mol%) Bi O  are highly efficient in producing intense 1.3 μm ( G  → H ) narrow
emission. Hence, it is concluded that the optical fibers drawn from the glasses of such compositions are highly useful
for the applications in the second telecom window. © 2016 Elsevier B.V.
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Abstract
This paper proposes a novel post processing modality to enhance depth resolution in frequency modulated thermal
wave imaging using chirp Z transform. It explores the spectral zooming feature of the proposed modality to enhance
depth resolution and validates it through the experimentation carried over a carbon fiber reinforced plastic and mild
steel specimens. Further, defect detection capability of the proposed modality has been compared with that of the
other contemporary modalities by taking the defect signal to noise ratio into consideration. © 2017 Author(s).
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nanoparticle dispersion was carried out by chemical reduction method. The Polarizing Microscopy (POM), Differential
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Abstract
Nanocomposites of highly reduced graphene oxide (HRG) and ZnO  nanoparticles doped manganese carbonate
containing different percentages of HRG were prepared via a facile co-precipitation method. The prepared sample
calcined at 300 C yielded i.e., ZnO (1%)–MnCO /)X%(HRG (where X = 0–7), calcination at 400 C and 500 C, yielded
different manganese oxides i.e., ZnO (1%)–MnO /)X%(HRG and ZnO (1%)–Mn O /)X%(HRG respectively. The
prepared catalyst were subjected to catalytic evaluation and a comparative catalytic study between carbonates and
oxides for the liquid-phase aerobic oxidation of benzylic alcohols to corresponding aldehydes using molecular oxygen
as an eco-friendly oxidant without adding additives or bases. The influence of various parameters such as percentage
of HRG, reaction time, catalyst amount, calcination and reaction temperature was systematically examined to optimize
reaction conditions using oxidation of benzyl alcohol as a substrate model. It was found that the catalytic performance
is remarkably enhanced after using HRG as catalyst co-dopant for the aerobic oxidation of alcohols, possibly owing to
the presence of carbon defects and oxygenated functional groups on HRG surface. The as-synthesized catalysts were
characterized by SEM, EDX, XRD, Raman, TGA, BET, and FT-IR. Under optimal conditions, the catalyst with
composition ZnO (1%)–MnCO /)1%(HRG calcined at 300 C exhibited remarkable specific activity (57.1
mmol·g ·h ) with 100% conversion of benzyl alcohol and more than 99% product selectivity within extremely short
time (7 min). The as-prepared catalyst was re-used up to five consecutive times without significant decrease in its
activity and selectivity. To the best of our knowledge, the achieved specific activity is the highest so far compared to the
earlier reported catalysts used for the benzyl alcohol oxidation. A wide range of substituted benzylic and aliphatic
alcohols were selectively oxidized into their corresponding aldehydes with complete convertibility and selectivity in
short reaction times without over-oxidation to the acids. Due to their significant low cost, superior reproducibility,
excellent catalytic efficiency, the ZnO (1%)–MnCO /)X%(HRG nanocomposites possess several application prospect in
other organic chemistry reactions. © 2017 by the authors. Licensee MDPI, Basel, Switzerland.
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Abstract
Ion conducting gel polymer electrolytes based on poly acrylonitrle (PAN) complexed with different weight percent
ratios of Sodium Fluoride (NaF) salt were prepared by using solution cast technique. Structural characterization was
performed using X-ray diffraction (XRD) technique and Fourier transforms infrared (FTIR) spectroscope technique.
From the X-rd results increase in amorphous phase with the increase of dopant salt concentration was observed.
Fourier transform infrared (FTIR) spectroscopic analysis confirmed the complexation of the salt with the polymer
matrix. Electrical conductivity was measured that the magnitude of ionic conductivity increased with the increase in
the salt concentration as well as temperature. The surface morphology was observed by using Scanning Electron
Microscope (SEM), the optical band gap measured from UV-Vis Spectroscopy. The sample containing 30 wt% of NaF
exhibited the highest conductivity of 1.82x10  S cm  at 303K and 2.96x10  S cm  at 373K. The temperature
dependence of ionic conductivity of these films followed Arrhenius relation. Transference number measurements were
carried out to investigate the nature of the charge transport species in the polymer electrolyte systems. The
transference number data showed that the charge transports in these systems are predominantly due to ions. Using
these polymer electrolyte films, electrochemical cells were fabricated and their discharge characteristics were studied.
Various cell parameters, such as open circuit voltage, short circuit current, power density and energy density were
determined. © 2017, Iran University of Science and Technology. All rights reserved.
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Ionospheric delay is the primary source of error in the functional performance of global navigation satellite system
(GNSS) receiver position and time determination. An accurate assessment and modeling of the ionospheric time delay
error can improve the overall positioning accuracy. Concerning the equatorial and low-latitude region, the ionosphere
is triggered by the equatorial electrodynamics introducing large-scale spatiotemporal as well as vertical gradients in
the distribution of electron density over the region. The traditional employment of ionospheric thin-shell models with
single-shell approximations, which assumes the electron density of ionosphere to be compressed to a thin layer at a
fixed altitude above the earth, may not be appropriate for the low and equatorial latitude region. In this paper, a
multishell approximation is proposed based on the spherical harmonics function and a dense network of GNSS
experimental total electron content (TEC) data over in India. Further, the performance of the proposed model is
evaluated; the ionospheric vertical delay estimation is improved by 24.13% as compared to the single-shell model. The
results may be useful and show significant improvement in the context of ionospheric delay modeling of satellite
navigation systems in the low-latitude region. © 2008-2012 IEEE.
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Abstract
The genome-wide association studies (GWAS) have enabled us in identifying different breast cancer (BC) susceptibility
loci. However, majority of these are non-coding variants with no annotated biological function. We investigated such
78 noncoding genome wide associated SNPs of BC and further expanded the list to 2,162 variants with strong
linkage-disequilibrium (LD, r  ≥0.8). Using multiple publically available algorithms such as CADD, GWAVA, and
FATHAMM, we classified all these variants into deleterious, damaging, or benign categories. Out of total 2,241
variants, 23 (1.02%) variants were extreme deleterious (rank 1), 70 (3.12%) variants were deleterious (rank 2), and 1,937
(86.43%) variants were benign (rank 3). The results show 14% of lead or associated variants are under strong negative
selection (GERP++ RS ≥2), and ∼22% are under balancing selection (Tajima's D score >2) in CEU population of 1KGP—
the regions being positively selected (GERP++ RS <0) in mammalian evolution. The expression quantitative trait loci of
highest deleteriously ranked genes were tested on relevant adipose and breast tissues, the results of which were
extended for protein expression on breast tissues. From the concordance analysis of ranking system of GWAVA, CADD,
and FATHMM, eQTL and protein expression, we identified the deleterious SNPs localized in STXBP4 and ZNF404
genes which might play a role in BC development by dysregulating its gene expression. This simple approach will be
easier to implement and to prioritize large scale GWAS data for variety of diseases and link to the potentially
unrecognized functional roles of genes. J. Cell. Biochem. 118: 4296–4307, 2017. © 2017 Wiley Periodicals, Inc. ©
2017 Wiley Periodicals, Inc.
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Distribution of CYP2C8 and CYP2C9 amino acid substitution alleles in South
Indian diabetes patients: A genotypic and computational protein phenotype
study (Article)
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Department of Biotechnology, KL University, Vaddeswaram, Andhra Pradesh, India
Department of Genetic Medicine, Faculty of Medicine & Princess Al-Jawahara Center of Excellence in Research of

Hereditary Disorders, King Abdulaziz University, Saudi Arabia

Abstract
The CYP2C8 and CYP2C9 are two major isoforms of the cytochrome P450 enzyme family, which is involved in drug
response, detoxification, and disease development. This study describes the differential distribution of amino acid
substitution variants of CYP2C8 (*2-I269F & *3-R139K) and CYP2C9 (*2-C144R & *3-L359A) genes in 234 type 2
diabetes mellitus (T2DM) patients and 218 healthy controls from Andhra Pradesh, South India. Single locus genotype
analysis has revealed that homozygous recessive genotypes of 2C8*2-TT (P ≤.03), 2C9*2-TT (P ≤.02), and heterozygous
2C9*3-AC (P ≤.006) are seen to be increasingly present in the case group, indicating a significant level of their
association with diabetes in Andhra population. The statistical significance of these recessive genotypes has persisted
even under their corresponding allelic forms (P ≤.01). Genotype association results were further examined by
computational protein structure and stability analysis to assess the deleteriousness of the amino acid changes. The
mutant CYP 2C8 and 2C9 (both *2 and *3) proteins showed structural drifts at both amino acid residue (range
0.43Å-0.77Å), and polypeptide chain levels (range 0.68Å-1.81Å) compared to their wild-type counterparts.
Furthermore, the free energy value differences (range –0.915 to –1.38 Kcal/mol) between mutant and native protein
structures suggests the deleterious and destabilizing potential of amino acid substitution polymorphisms of CYP
genes. The present study confirms the variable distribution of CYP2C8 (*2 and *3) and CYP2C9 (*2 and *3) allelic
polymorphisms among South Indian diabetic populations and further warrants the serious attention of CYP gene
family, as a putative locus for disease risk assessment and therapy. © 2017 John Wiley & Sons Australia, Ltd
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gossypiella (Saunders) (Lepidoptera: Gelechiidae) using mitochondrial
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Abstract
Pink bollworm (PBW), Pectinophora gossypiella is one of the most destructive pest’s globally inflicting huge economic
losses in cotton even during later stages of crop growth. In the present investigation, the population genetic structure,
distribution, and genetic diversity of P. gossypiella in cotton growing zones of India using partial mitochondrial DNA
cytochrome oxidase-I (COI) gene was addressed. The overall haplotype (Hd), number of nucleotide differences (K), and
nucleotide diversity (π) were 0.3028, 0.327, and 0.00047, respectively which suggest that entire population exhibited
low level of genetic diversity. Zone-wise clustering of population revealed that central zone recorded low level of Hd
(0.2730) as compared to north (0.3619) and south (0.3028) zones. The most common haplotype (H1) reported in all 19
locations could be proposed as ancestral/original haplotype. This haplotype with one mutational step formed star-like
phylogeny connected with 11 other haplotypes. The phylogenetic relationship studies revealed that most haplotypes of
populations are closely related to each other. Haplotype 5 was exclusively present in Dharwad (South zone) shared with
populations of Hanumangarh and Bathinda (North zone). The result indicated that there is no isolation by distance
effect among the Indian populations of PBW. The present study reports a low genetic diversity among PBW
populations of India and H1, as ancestral haplotype from which other haplotypes have evolved suggests that the
migration and dispersal over long distance and invasiveness are major factors. © 2016 Informa UK Limited, trading as
Taylor & Francis Group.
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Abstract
A facile hydrothermal route to control the crystal growth on the synthesis of Co O  nanostructures with cube-like
morphologies has been reported and tested its suitability for supercapacitor applications. The chemical composition
and morphologies of the as-prepared Co O  nanoparticles were extensively characterized using X-ray diffraction (XRD)
and transmission electron microscopy (TEM). Varying the temperature caused considerable changes in the
morphology, the electrochemical performance increased with rising temperature, and the redox reactions become
more reversible. The results showed that the Co O  synthesized at a higher temperature (180 °C) demonstrated a high
specific capacitance of 833 F/g. This is attributed to the optimal temperature and the controlled growth of nanocubes.
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Abstract
Spectroscopic properties of 60 P O  – 20 CdO – x MgO – (20-x) LiF – y Dy O + x=5,10,15 and y = 0.01, 0.03, 0.05, 0.08
and 0.1 glasses were studied. Their characteristic bands were observed in optical absorption spectra from ground
state H  to different excited states. By using Judd–Ofelt (J–O) intensity parameters Ω  (λ=2,4 and 6) various
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glasses. For an excitation maximum at 348nm, emission spectra show three emission bands in visible region at
483nm, 573nm and 662nm corresponding to F → H , F → H , and F → H  transitions respectively which
are shown by energy level diagram. The relative emission intensity ratio can be tuned by varying the concentrations of
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Extracellular L-asparaginase from streptomyces labedae VSM-6: Isolation,
production and optimization of culture conditions using RSM (Article)
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Abstract
Objective: The present study was intended to isolate actinomycetes VSM-6 from deep sea sediment samples of Bay of
Bengal that is potent to produce L - asparaginase. Materials and Methods: The identification of the isolate was
executed by polyphasic taxonomy. Optimization was carried out one factor at a time (O-F-A-T) for the production of
the L - asparaginase. RSM was pledged to optimize the L - asparaginase production by S.labedae VSM-6. Central
composite design was applied to study the influence of the variables and their interactive effects on the production of
L - asparaginase. Unstructured Kinetic modelling for L - asparaginase production was adopted using Leudeking-Piret
(LILP) and Logistic Incorporated Modified Leudeking-Piret (LIMLP) models. Results: Optimization using One-Factor-
At-A-time registered a turnout of 8.92 IU/ml of L - asparaginase production. But results obtained from the statistical
design are in agreement with the experimental results. The model followed the second order polynomial equation and
the model adequacy was determined by the P value (<0.0001), Coefficient determination (R2) with a value of 0.9942
and the adjusted R  = 0.9087 which determines that the model was significant. The experimental values are in
compliance with the model anticipated values and catalogued an escalation in yield of L - asparaginase (10.17 IU/ml)
by RSM. Unstructured Kinetic modelling for L - asparaginase production adopting Leudeking-Piret (LILP) and Logistic
Incorporated Modified Leudeking-Piret (LIMLP) models showed L - asparaginase production of (10.17 IU/ml), closer to
model anticipated value (10.23 IU/ml) so unstructured models provided a better approximation for L - asparaginase
production by S.labedae VSM-6. Conclusion: From our study we have reported for the first time the production of L -
asparaginase from S.labedae VSM-6 using central composite design and kinetic modelling.
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Performance evaluation of linear time-series ionospheric Total Electron
Content model over low latitude Indian GPS stations (Article)

,   

Department of ECE, KLEF, K L University, Vaddeswaram, Guntur, Andhra Pradesh, India

Abstract
Precise modeling of the ionospheric Total Electron Content (TEC) is a critical aspect of Positioning, Navigation, and
Timing (PNT) services intended for the Global Navigation Satellite Systems (GNSS) applications as well as Earth
Observation System (EOS), satellite communication, and space weather forecasting applications. In this paper, linear
time series modeling has been carried out on ionospheric TEC at two different locations at Koneru Lakshmaiah
University (KLU), Guntur (geographic 16.44° N, 80.62° E; geomagnetic 7.55° N) and Bangalore (geographic 12.97° N,
77.59° E; geomagnetic 4.53° N) at the northern low-latitude region, for the year 2013 in the 24th solar cycle. The
impact of the solar and geomagnetic activity on periodic oscillations of TEC has been investigated. Results confirm
that the correlation coefficient of the estimated TEC from the linear model TEC and the observed GPS-TEC is around
93%. Solar activity is the key component that influences ionospheric daily averaged TEC while periodic component
reveals the seasonal dependency of TEC. Furthermore, it is observed that the influence of geomagnetic activity
component on TEC is different at both the latitudes. The accuracy of the model has been assessed by comparing the
International Reference Ionosphere (IRI) 2012 model TEC and TEC measurements. Moreover, the absence of winter
anomaly is remarkable, as determined by the Root Mean Square Error (RMSE) between the linear model TEC and
GPS-TEC. On the contrary, the IRI2012 model TEC evidently failed to predict the absence of winter anomaly in the
Equatorial Ionization Anomaly (EIA) crest region. The outcome of this work will be useful for improving the
ionospheric now-casting models under various geophysical conditions. © 2017 COSPAR
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Abstract
The Total Electron Content (TEC) is an essential component describing the temporal and spatial characteristics of the
ionosphere. In this paper, an empirical orthogonal function (EOF) model is constructed by using ground based Global
Navigational Satellite System (GNSS) TEC observation data at the Bangalore International GNSS Service (IGS) station
(geographic – 13.02° N, 77.57° E; geomagnetic latitude 4.4° N) during an extended period (2009–2016) in the 24th
solar cycle. EOF model can be decomposed into base functions and its corresponding coefficients. These decomposed
modes well represented the influence of solar and geomagnetic activity towards TEC. The first three EOFs modes
constitute about 98% of the total variance of the observed data sets. The Fourier Series Analysis (FSA) is carried out to
characterize the solar-cycle, annual and semi-annual dependences by modulating the first three EOF coefficients with
solar (F10.7) and geomagnetic (Ap and Dst) indices. The TEC model is validated during daytime and nighttime
conditions as well as under different solar activity and geomagnetic conditions. A positive correlation (0.85) of
averaged daily GPS-TEC with averaged daily F10.7 strongly supports those time-varying characteristics of the
ionosphere features depends on the solar activity. Further, the validity and reliability of EOF model is verified by
comparing with the GPS-TEC data, and standard global ionospheric models (International Reference Ionosphere,
IRI2016 and Standard Plasmasphere-Ionosphere Model, SPIM). The performances of the standard ionospheric models
are marked to be relatively better during High Solar Activity (HSA) periods as compared to the Low Solar Activity (LSA)
periods. © 2017 COSPAR
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Spectroscopic studies of Pr  doped lithium lead alumino borate glasses for
visible reddish orange luminescent device applications (Article)
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Abstract
Lithium Lead Alumino Borate (LiPbAlB) glasses doped with Pr  ions were prepared via melt quenching technique to
study their luminescence behavior using absorption, excitation, photoluminescence (PL) and decay spectral studies. A
broad hump observed in XRD confirms the amorphous nature of the as-prepared glass. The glass transition
temperature (T ) and thermal stability (ΔT) were measured from Differential Scanning Calorimetry (DSC). FT-IR and
Raman studies were performed to understand the network functional groups involved in the host glass. Various
radiative parameters for the prominent fluorescent levels of Pr  were evaluated with in the frame work of Judd-Ofelt
theory. PL and confocal images recorded under 445ï¿½nm Continuous Wave (CW) diode laser excitation were used to
understand the visible emission characteristic features of the as-prepared glasses. The decay profiles of
D ï¿½→ï¿½ H  show single exponential for lower concentration and non-exponential for higher concentration

resulting decrease in experimental lifetime (τ ) with increase in concentration. Such decrease in τ  and decay
conversion from single to non-exponential with increase in rare earth ion concentration has been attributed to the
cross-relaxation processes and subsequent concentration quenching observed. From the emission cross-sections,
branching ratios, quantum efficiency, CIE coordinates and confocal images, it was concluded that 1ï¿½mol % Pr  ion
concentration is optimum in LiPbAlB glasses to develop visible reddish orange luminescent devices. ï¿½ 2017 Elsevier
B.V.
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Abstract
Background: DDX3 is the human RNA helicase and enhanced expression of DDX3 protein was found in several
cancers including leukemia. Statin family of drugs shown to inhibit the growth of acute myeloid leukemia cells.
Objective: In this paper we report the molecular interaction of Rosuvastatin Calcium (RST) salt with DDX3 by
Molecular docking. Molecular dynamics simulation (MDS) using Desmond further confirmed that the RST forms
strong intra and inter molecular hydrogen bond network with DDX3 as similar to Ketorolac salt, a known inhibitor of
DDX3. Materials and methods: To validate the biological activity, RST and KT nanoemulsions were prepared using
propylene glycol monocaprylate (type II) NF, glycerol monolinoleate EP, Lauroyl macrogol-6 glycerides EP and
poloxamer 188 to improve the bioavailability in rats. Solution state stability study was performed at various pH for 24 h
to determine the integrity of RST and KT in nanoemulsion formulations. The prepared formulations have been
evaluated for permeability across porcine buccal membrane. The RST and KT nanoemulsions were evaluated for
anticancer activity using K-562 leukaemia cancer cell lines. Results: It showed both the nanoemulsions inhibited the
growth of the cancer cell and also reduced the expression of DDX3 protein. Bioavailability study in rats revealed that
nanoemulsion formulations have exhibited higher systemic concentrations. Conclusion: In summary, taken together,
our result demonstrates, for the first time, inhibition of DDX3 expression by RST nanoemulsions indicates that this
nanoformulation can be used as an ideal drug candidate to treat DDX3 associated blood cancer.
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Abstract
An efficient method for the preparation of chromone based α -amino acid derivatives by alkylation of glycinate schiff
base with 3-bromomethyl chromone as well as 2-bromomethyl chromone has been described. Using this method, 2-
amino-3-(4-oxo-2-chromenyl)propanoic acid and 2-amino-3-(4-oxo-3-chromenyl)propanoic acid, two novel
chromone-amino acid conjugates have been prepared. Furthermore, the separation of chromone amino acid
enantiomers by chiral column chromatography was accomplished. Graphical Abstract : Synopsis: An efficient method
for the preparation of chromone based α -amino acid derivatives by alkylation of glycinate schiff base with 3-
bromomethyl chromone as well as 2-bromomethyl chromone has been described. These conjugates can be
considered as analogues of phenyl alanine where phenyl group has been replaced by chromone moiety.[Figure not
available: see fulltext.]. © 2017, Indian Academy of Sciences.
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Abstract
A novel macrocyclic Schiff base ligand was synthesized by reacting 4-(4-aminophenoxy)benzenamine with 2,6-
diformyl-4-methyl phenol and a series of metal complexes with this new Schiff base was synthesized by reaction with
Co(II), Ni(II), Cu(II) and Zinc(II) metal salts. The Schiff base and its complexes have been characterized by elemental
analysis, IR, H NMR, UV–vis, ES  mass, ESR spectra, fluorescence, thermal, magnetic and molar conductance data.
The analytical data reveal that the Co(II), Ni(II), Cu(II) and Zn(II) complexes possess 1:1 metal– ligand ratios. All the
complexes are non-electrolytes in DMF and DMSO due to their low molar conductance values. Infrared spectral data
suggest that the azomethanine Schiff base behaves as a hexadentate ligand with NON donor sequence towards the
metal ions. The ESR spectral data of copper complexes show that the metal–ligand bond has considerable covalent
character. The electrochemical behavior of the copper (II) complex was investigated by cyclic voltammetry. The Schiff
base and its complexes have also been screened for their antibacterial (Escherichia coli, Staphylococcus aureus,
Shigella dysentery, Micrococcus, Bacillus subtilis, Bacillus cereus and Pseudomonas aeruginosa) and antifungal
activities (Aspergillus niger, Penicillium and Candida albicans) by MIC method. © RASAYAN. All rights reserved.
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Abstract
Nocardiopsis trehalosi VSM 13, an actinobacterium isolated from marine environment was tested for the optimum
culture conditions in shake-flask fermentations using one-factor-at-atime method. Response Surface Methodology
(RSM) based Central composite Design was used to design the experiments, build the model and determine the
optimum conditions for the desirable responses. RSM using a full factorial Box- Behnken design evaluated the
optimized process conditions as 10 days of incubation time, pH - 8.0, temperature - 35°C, fructose @ 1.5% (w/v) and
yeast extract @ 1% (w/v) which influenced the bioactive metabolite production by N. trehalosi VSM 13 and RSM
model obtained results (R > 0.99) revealed a satisfactory correlation between the experimental and predicted values.
Unstructured kinetic model-based parameters were also evaluated using non-linear regression method to test the
fitness of the selected models. Parameters of growth and substrate utilization rates have shown excellent significant R
values of 0.996 and 0.994, respectively. © 2017, Association of Biotechnology and Pharmacy. All rights reserved.
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Abstract
The Nurse Rostering Problem is an NP-hard combinatorial optimization, scheduling problem for assigning a set of
nurses to shifts per day by considering both hard and soft constraints. A novel metaheuristic technique is required for
solving Nurse Rostering Problem (NRP). This work proposes a metaheuristic technique called Directed Bee Colony
Optimization Algorithm using the Modified Nelder-Mead Method for solving the NRP. To solve the NRP, the authors
used a multiobjective mathematical programming model and proposed a methodology for the adaptation of a
Multiobjective Directed Bee Colony Optimization (MODBCO). MODBCO is used successfully for solving the
multiobjective problem of optimizing the scheduling problems. This MODBCO is an integration of deterministic local
search, multiagent particle system environment, and honey bee decision-making process. The performance of the
algorithm is assessed using the standard dataset INRC2010, and it reflects many real-world cases which vary in size
and complexity. The experimental analysis uses statistical tools to show the uniqueness of the algorithm on
assessment criteria. © 2017 M. Rajeswari et al.
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Synthesis and comparative catalytic study of zinc oxide (ZnO ) nanoparticles
promoted MnCO , MnO and Mn O for selective oxidation of benzylic alcohols
using molecular oxygen (Article)
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Abstract
Selective oxidation catalysts play an important role in several industrial processes. Efforts towards finding better
oxidation catalysts have always been a focus of studies. In this study we report the synthesis of ZnO doped
MnCO [ZnO (1%)–MnCO ] via a facile co-precipitation method, which upon calcination at different temperatures
yields different manganese oxides i.e., [ZnO (1%)–MnO ] and [ZnO (1%)–Mn O ]. A comparative catalytic study was
carried out to evaluate the catalytic performance of carbonate and oxides for the selective oxidation of benzyl alcohol.
During this study various catalysts were prepared by varying the w/w percentage of ZnO and calcination temperature.
The catalytic performance in the liquid-phase oxidation of benzyl alcohol with molecular oxygen as the oxidant was
examined and the influence of various parameters such as reaction temperature, reaction time and catalyst
concentration has been thoroughly investigated. The ZnO (%1)–MnCO obtained after calcination at 300ºC showed
the best catalytic performance and possessed highest surface area which suggests that the calcination temperature
and surface area play a crucial role. Typically, an extremely high specific activity of 60 mmol·g ·h with complete
benzyl alcohol conversion as well as product selectivity of >99% was achieved within very short reaction time (4 min). It
was found that ZnO nanoparticles also play an important role in enhancing the catalytic activity for the aerobic
oxidation of alcohols. A selective conversion of substituted benzyl alcohols and high benzaldehyde selectivity was
observed at different reaction times under mild conditions. Additionally, the catalyst was recycled six times without
considerable loss of the catalytic performance and the selectivity remained almost unchanged. © 2017 American
Scientific Publishers. All rights reserved.
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Abstract
Early stage symptomatic detection of Breast Cancer (BC), helps radiologists and internists in their diagnosis to combat
the mortality rate. Pre-processing and removal of false-positives used K-means clustering, Otsu’s thresholding
method and CLAH (Contrast Limited Adaptive Histogram) equalisation techniques. The nuclei are detected using
Circular Hough Transform. The nuclei extraction was initially done adopting Marker Controlled Watershed Approach,
but results suffer from local intensity inhomogeneities. So, the model is proposed which integrates Adaptive
Structuring Element size Marker Controlled Watershed Approach with Novel Multi- Phase Level Sets. Performance
results proved that the proposed hybrid strategy is faster, automatic and has higher accuracy for BC tissue image
segmentation useful in diagnosis. © 2017, Institute of Advanced Scientific Research, Inc. All rights reserved.
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An unexplored remarkable PNIPAM-osmolyte interaction study: An integrated
experimental and simulation approach (Article)
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K L College of Pharmacy, K L University, Guntur, India
Discipline of Pharmaceutical Sciences, School of Health Sciences, University of KwaZulu – Natal (UKZN), Westville

Campus, Durban, South Africa

Abstract
We investigate the aggregation and collapse of water soluble amphiphilic polymer, poly(N-isopropylacrylamide)
(PNIPAM), in aqueous solution containing variable amount of trehalose, sucrose and sorbitol. The effect of these
osmolytes on the coil to globular transition of the PNIPAM is studied by the use of comprehensive biophysical
techniques like UV–visible spectroscopy, fluorescence spectroscopy, dynamic light scattering and Fourier transform
infrared spectroscopy (FTIR). The polarization induced by these additives promotes the collapsed state of PNIPAM at
much lower temperature as compared to the pure PNIPAM in aqueous solution. The decrease in the lower critical
solution temperature (LCST) of the polymer with increase in the concentration of osmolyte is due to the significant
changes in the interactions among polymer, osmolyte and water. The high affinity of these additives toward water
destabilize the hydrated macromolecular structure via preferential interactions. To investigate the molecular
mechanism behind the decrease in the LCST of the polymer in presence of the osmolytes, a molecular dynamics (MD)
study was performed. The MD simulation has clearly shown the reduction in hydration shell of the polymer after
interacting with the osmolyte. MD study revealed significant changes in polymer conformation because of osmolyte
interaction and strongly supports the experimental observation of polymer phase transition at temperature lower than
typical LCST. The driving force for concomitant sharp configurational transition has been attributed to the rupture of
hydrogen bonds between water and polymer and to the hydrophobic association of the polymer. The results of the
present study can be used in the bioresponsive smart PNIPAM-based devices as its LCST is close to body temperature.
This study provides an alternative method to tune the LCST of the widely accepted model PNIPAM polymer. © 2017
Elsevier Inc.
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Abstract
Building intrusion detection system (IDS) for an enterprise is a complex and challenging task as the attack types are
growing day by day. Hence, there is a need for a smart heuristic scanner in an IDS to perform deep packet inspection
in order to detect newer form of attacks and decisively declare a source as trusted or un-trusted. To perform deep
packet inspection, packet headers at transport and network layers are processed through a two-level machine learning
classifiers. Naive Bayes is applied in the first stage on TCP level heuristics. The output of the first stage classifier and IP
heuristics are given as input to the k-nearest neighbours (KNNs) classifier in the second stage. At the end of the
second stage classification, results are rendered as trusted or un-trusted. The experimental results showed that the
proposed approach is efficient in terms of detection rate and false alarms. Copyright © 2017 Inderscience Enterprises
Ltd.
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Abstract
A defected ground structured monopole antenna is proposed for X and Ku band communication applications in this
article. To achieve high bandwidth, monopole antenna is added with L-shaped strips on both sides of radiating
element. The stub loaded designed antenna is showing an impedance bandwidth of 96% in the range of 8 to 25 GHz.
The proposed antenna is showing good radiation characteristics with peak realized gain of more than 6 dB. In
addition, effects of added additional strips length on the performance of the proposed antenna is also examined and
presented in this work. The simulation of the proposed antenna is done on CST microwave studio and a measured
result of the prototyped antenna is verified on ZNB 20 Vector Network Analyzer.
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Abstract
A multi-block copolymer based on main-chain fullerene repeating units is used in organic photovoltaic devices for the
first time. A poly(fullerene) (PFDP) is linked at the chain-ends to poly(3-hexylthiophene) (P3HT) to give poly[poly(3-
hexylthiophene)-block-poly{([1,4]-fullerene)-alt-[1,4-dimethylene-2,5-bis(cyclohexylmethyl ether)phenylene]}] (P3HT-b-
PFDP). While normal devices give poor results, inverted architectures result in near 50-fold improvements in
performances to a block copolymer efficiency of 2.8% for this novel system. PFDP-b-P3HT is also employed as an
additive to P3HT:PCBM bulk heterojunction devices and demonstrates increases from 3.6% to 4.2%, and remarkably
gives a stable flat-line efficiency over the time studied. © The Royal Society of Chemistry.
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