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Light induced damage and repair in nucleic
acids and proteins: general discussion

Amitava Chandra, Richard Cogdell. @ Carlos E. Crespo-Hemandez, &
Ankona Datta, Angelo Giussani, Stefan Haacke, & John Heltwell,
Roberto Improta, Ramapurath S, Jayasree, Mike Jones, Tolga Karsili,
Bern Kohler, Mahil L. Imon Mandal, & Dimitra Markovitsi, &

Himani Medhi, Padmaja P. Mishra, P. |. Pradeepkurnar, Priyadarshi Roy
Chowdhury. Manas Sarangi. lgor Schapiro, @ lime Schlichting,

Javier Segarra—Marti.@ Arrit Sharma, Vishnu V, Rienk van Grondelle
and Anthony Watts

DO $0.1033/CBFDI0006]

Bem Kohler opened discussion of the paper by Mike Jones: What about charge
transfer as a possible explanation for the emission quenching you ohserve with
the cadmium telluride quantum dots?

Mike Jones answered: So far the data we have are consistent with a FRET
mechanism, but we cannot rule out the involvement of change transfer states.
Professor Rienk van Grondelle has suggested we use Stark spectroscopy to explore
this possibility,

Anthony Watts asked: Do the quantum dots [QDs] cause any spectral shift in
your engineered photoprotemns, as seen with QD coupling to bacteriorhodopsin?

Mike Jones replied: No, we haven't seen any influence of these QDs on the
absorbance spectra of the vanous wild type and mutant RCs and RCLH
complexes we have attached to them,

Richard Cogdell said: We see the quenching of the QD, but do you see the
arrival of the energy at the reaction centre?

Mike Jones replied: Yes. We see enhanced P photobleaching in the presence of - ’l\‘ co.
(Ds and we see enhanced emission from a mutant RC that is engineered to lack P i 5y
the primary electron donor. Nt X )
Eil e \$
Anthony Watts asked: How do you know you'se got that asymmetrical : < N e ! <
arrangement shown in your solar cell figure? Could contmlling orientation be | 1 Oy /I
worth investigating? e L
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Bionanophotonics: general discussion

Amitava Chandra, Amitabha Chattopadhyay, I Richard Cogdell, &
Ankona Datta, Arijit De, © Shaina Dhamija, Murali Golla,

Stefan Haacke, ' Mahesh Hariharan, John Helliwell, &

Roberto improta, Ramapurath S. Jayasree, Mike Jones, Josh&Joseph.
Tolga Karsili, Bern Kohler, Retheesh Krishnan, Imon Mandal,

Dimitra Markovitsi, © Himani Medhi Padmaja P. Mishra, Privadarshi Roy
Chowdhury, Manas Sarangi, llme Schlichting, John Seddon,

Amit Sharma, Atchimnaidu Siriki, Rajaram Swarninathan, © Rienk van
Grondelle, Reji Varghese, Ravindra Venkatraman and Anthony Watts

DOI: 101039/ CBFDB0 C07H

Richard Cogdell opened a general discussion of the paper by Amitabha
Chattopadhyay: The analysis depends on the spatial resolution, so when vou
classify them as dimers or mmers they have to be within a certain volume, so can
you say that they are really dimers or are they just very close to each other?

Amitabha Chattopadhyay responded: The analysis depends on spatial corre-
lanon of the photobleaching data. The size of the oligomers is deduced from
fitting the model.

Amit Shamma asked: What is the size of these clusters when they are dimers or
trimers? Would it not be possible to obtain the size through FRET studies?

Amitabha Chattopadhyay answered: The size of the oligomers will be in
the nm range. FRET will provide proximity (distance| information, not size,

Rajaram Swaminathan said: 1 have two questions, First, what ole does lipid
camposttion play in the results shown? Will results be differentwith another lipid
composition? Second, are there reports in the literature on GPCR oligomerization
in artificial liposomes where compaosition can be contmolled?

Amitabha Chattopadbyay responded: To answer the first question, results
from our labomtory and a number of groups have shown that lipid composition
could play a role in GPCR function and oligomerization. To the second guestion,
there are nat too many examples of GPCRs oligomers studied in reconstituted
liposomes. This is due to a variety of reasons which include difficulty in purifi-
cation, and more impaortantly, lack of other cellular ingredients [necessary for
oligomerzation | in liposomal systems.
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Light induced charge and energy transport
in nucleic acids and proteins: general
discussion

Amitabha Chattopadhyay, " Richard Cogdell,

Carlos E Crespo-Hernandez & Ankona Datta, Arijit De, 5

Stefan Haacke, I Mahesh Hariharan, John Helliwell, © Ashley Hughes,
Roberto Improta, Mike Jones, Joshy Joseph. Tolga Karsili, Bern Kohler,
Retheesh Krishnan, Anvy Kuriakose, Mahil L, Dimitra Markovitsi, &
Himani Medhi, Ganga Periyasamy, & P |. Pradeepkumar,

Priyadarshi Roy Chowdhury. Manas Sarangi, lgor Schapiro, &

Gebhard F. X. Schertler, llme Schlichting, Javier Segarra- Marti, ©
Rajaram Swaminathan, 0 Vishnu V, Rienk van Grondelle,

Ravi Kumar Venkatraman, Ravindra Venkatramani and Anthony Watts

DOk 10103/ CRFDI000AC

Amitabha Chattopad hvay opened the d iscussion of the paper by Gebhard F. X,
Schertler: Do you have an idea of the timescale of the dynamics of these water
molecules in GPCR structures?

Gebhard F. X. Schertler replied: This depends on the water molecules that you
are referming to, The water molecules close to the retinal will respond very fast.
From looking at the ume resolved measurements with bacteriothodopsin, we
know that it is faster than 16 nanoseconds. 1 expect it to be on the picosecond
timescale. Water maolecules in the hydrogen bond network connecting w the G
protein binding site will rearrange in the same time fmme as the conformational
changes, In rthodopsin this ranges from microseconds to milliseconds,

Rivhard Cogdell remarked: 1agree that water molecules are imponant, Why do
you think you would use water in this space mther than a farger amino acid?
Water gives you a much greater structural flexibility and a faster imescale, Do you
think that s a reasonable way to think abour it?

Gebhard F. X. Schertler responded: As | pointed our, water molecules can have e
many roles inside a protein. 1 focused on the highly occupied water sites, This gives 7 ,-\P\'
little information about the dynamics and exchange rates of the water molecules. It /.7
also does not mean that less ordered water molecules inside the prowin are not/
important and so they could exise if the space allows it 1 think you are implying
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Electrochemistry: general discussion

Andrew Abbott, Leigh Aldous, ' Natalia Borisenko, Samuel Coles,
Olivier Fontaine, Jorge Daniel Gamarra Garcia, Ramesh Gardas, &
Oliver Hammond. ' Laurence J. Hardwick, ' Paul-Henri Haurmesser,
Florian Hausen, Corie Horwood, Johan Jacquemin, = Robert Jones.
Erdendur Janss&p.ﬁ Abhishek Lahiri. Doug MacFarlane, *= Guy Marlair,
Benjamin May. "~ Himani Medhi. Vitor H. Paschoal.

Joshua E. S. ). Reid, " Theresa Schoetz, Kazuhisa Tamura,

Morgan L. Thomas, = Shraeddha Tiwari, Betul Uralcan, Adriaan van den
Bruinhorst. ' Masayoshi Watanabe and James Wishart

DO 101039/ C7FD900S30G

Andrew Abbott opened a general discussion of the paper by Abhishek Lahiri:
The word "anomalous” at the start of the presentation is only valid when it is put
into perspective, The results are possibly unexpected eompared to pure water but
they are not anomalous once speciation 1s taken into account. Since the redox
potential is governed by speciation, if you get the speciation the same then the
galvame senes should also be the same. Our work has shown the relative redox
potentials for metal couples in deep eutectic solvents [DESs).' Repeating the
experiments in aqueous NaCl solutions produces the same galvanic series and
good comrelation in redox potentials.” 1 would cemainly welcome the publication
of more standard redox potentials in ionic liquids,

1 A, P. Abbott, G. Frisch, S, |, Gurman, A. R. Hillman, J. Hartley, P Holvoak and K. S, Ryder,
Chem. Commun., 2011, 47, 10031 10033,

2 J. Hartley, PhDD theds, University of Leicester, 2021,

Abhishek Lahiri replied: We agree with the comment that speciation govems
the redox potentials of the species/metal ons. In our case we have used the word
*anomalous” by considering the standard aqueous electrochemical senes. In
ornder to obtain a standard redox patential in ionic iquid, fiest one needs o have
a standard reference electrode which can be used for all wonic iguids and won't be
affected by varying the constituent ions. Also understanding the speciation in
chloride/non-chloride-based ILs s not straightforward. Therefore, developing
a universal galvanic senes in ILs still remains a challenge.

Leigh Aldous asked: You talked about the conventional galvanic series, but this

refers to pure metals, while you are actually forming complexes or alloys, Is this

a genuine ionic liguid effect or would you see the same effect in aqueous mediaor

organic solvents?
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Phase behaviour and thermodynamics:
general discussion

Andrew Abbott, Hiroshi Abe, Leigh Aldous, ' Rob Atkin,

Magdalena Bendova, ™ Matteo Busato. José Nuno Canongia Lopes,
Margarida Costa Gomes, Benjamin Cross, Carin Dietz, Jeffrey Everts,
Millicent Firestone, = Ramesh Gardas. ' Matthieu Gras,

Tarar Greaves, Simon Halstead, Chrstopher Hardacre,

Jason Harper, ™ John Holbrey, & Johan Jacquemin, =

Philip Jessop. ' Doug MacFarlane, © Florian Maier, Himani Medhi,
Markus Mezger.@ Agilio Padua, Susan Perkin, Joshua E. S. J. Reid, &
Satyen Saha, John M. Slattery, '© Morgan L. Thomas,

Shraeddha Tiwari, Seiji Tsuzuki, Betul Uralcan, Masayoshi Watanabe,
James Wishart and Tristan Youngs

LG 101039/<71490 D91k

Agilio Padua opened the discussion of the introductory lecture by Doug Mac-
Farlane: Why are phosphonium/phosphate onic liquids such good lubricanes?
Tunderstand they tend to form jon pairs in the bulk ligquds because both cation and
anion contain a charged center surrounded by long alkyl chains, resulting in an
“oily” chamcter, Is it known if these aggregates remain in the interfacial layers wath
the metal, or if the ions pairs dissociate and itis single tons that attach o the surface?

Doug Mackadane replied: In low dielectric constant media such as base
lubncant oils, the degree of dissociation is unlikely to be very high. At the surface
there may be specific ad sorption of one of the ions m particular, depending on the
charge or functionality of the surface, however the counterion is likely to remain
in close association in the secondary layer.

Andrew Abbott asked: Concerning the diagmm correlating conductivity vs.
composition we have previously suggested that the difference between an jonic
liquid and an fonic solution s that the charge changes from being dominated by
hole mobility to ion mobility," Does your desenption support this idea or move it
to a point where jons cluster. On another point: Your assumption ignores the
issues of heterogeneity. Work in the literature suggests poots of water in 1Ls and
vice versa, how does this fic into the modef?

1 A P. Abbott, K. 8. Ryder, P. Licence and A, W, Tavlor, What s an Tonic Ligeid? In lonit
Liguids Complvtely UnCOLed, e, Plechkovs and Seddon, John Wiley and Soes, Hobokers,
NJ, USA, 2015,
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Electrotunable wetting, and micro- and
nanofluidics: general discussion

Martin Bazant. Roland Bennewitz, Lydeéric Bocquet. Nikolay Brilliantov,
Ranabir Dey, Carles Drummond. Robert Dryfe, Hubert Girault,

Kelsey Hatzell, Konstantin Komev, Alexei A. Komyshev,

Irena Kratochvilova, Anthony Kucernak, Mohit Kulkarni, Sunny Kumar,
Alpha Lee, Serge Lernay, Himani Medhi, Andrew Mourt, Frieder Mugele,
Susan Perkin. Mark Rutland. George Schatz, David Schiffrin,

Elisabeth Smela, Evgeny Smirnov, Michael Urbakh

and Andriy Yaroshchuk

DOl 101033/CTFDI0028G

David Schiffrin opened discussion of the introductory lecrure by Serge Lemay:
After listening carefully to your challenging presentation | was left wondering if
you believe in the validity of modeling as a reasonable approach o solving
svientific issues?

Serge Lemay responded: 1t appears that 1 may have taken an overly pessimistic
tone during the presentation! Yes, | believe that modeling is an important tool for
disentangling complex transport processes involving diffusion, convection and
electron transfer. In our work on electrochemical nanofluidics, for example, we
have strived w account gquantitatively for expenmental observations using
a combination of analyteal caleulations, simplified one-dimensional transport
maodels and three-dimensional finite-clement calculations. In practice, however,
new effects are usually first encountered in the form of unexpected results w an
experiment. For the case of concentration polarization, for example, we only came
to the realization that it is pecessary to account for the differences in diffusion
coefficients berween redox states after observing crosstalk berween different
electrades co-located in a panofluidic channel, While this could have been first
predicted wa modeling, there was little mouvation to attempt such modeling
until an experiment exhibited behaviour that was not fully understood.

Andriy Yaroshchuk opened a general discussion of the paper by Frieder
Mugele: In the paper, you mention a surface charge density of 32 mC m” esti-
mated from a zeta potential of approximately - 40 mV at the salt concentmation of
10 " mol L ', Aceording to my estimate, the charge density, should actually be
about two orders of magnitde lower. To what extent could this change your
conclusions?

(s PLLES TR o Rowst Sooaty o fredry 2007 Ceadyy Oisouss 2017 199 195.3%57 | 195
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Structure and dynamics of ionic liquids:
general discussion

Matthew Addicoat. Rob Atkin, José Nuno Canongia Lopes.
Margarida Costa Gomes, Millicent Firestone, ** Ramesh Gardas,
Simon Halstead, Christopher Hardacre, Laurence J. Hardwick,
John Holbrey, & Patricia Hunt, & Viadislav Ivanistsev, &

Johan Jacquemin, ¥ Robert Jones, ¥ Barbara Kirchner,

Ruth Lynden-Bell © Doug MacFarlane, Guy Marlair, Himani Medhi,
Markus Mezger, ' Agilio Padua, Isabel Pantenburg, Susan Perkin,
Joshua E. S. J. Reid, ™ Mark Rutland, Satyen Saha, Karina Shimizu,
John M. Slattery, @ Malgorzata Swadiba-Kwasny, Shraeddha Tiwari,
Selji Tsuzuki. Betul Uralcan, Adriaan van den Bruinhorst,
Masayoshi Watanabe and James Wishart

DO 101053/ CPFDI00824

Mark Rutland opened the discussion of the paper by Markus Mezger: In these
clegant expeniments you fit your reflectometry data to an oscillatory function with
a characteristic wavelength, relared w the jon profiles away from the surface,
Upon applving electncal potentials, changes in the composition of the layer
closest to the surface are observed, but subsequent layers remain largely
unchanged. The surface roughness is comparable to the spacing which reduces
the resolution. Is an oscillatory profile moded justified under these circumstances,
or could the data be equally well titted wath a single layer model?

Markus Mezger responded: The observed reflectivity curves, in pamicular for
-2.5V, the blue squares in Fig. 5b of our paper (DOL: 10,1039/ 7fd001 71a), cannot
be adequately described using a single layer model. Indeed, the periodicity of the
oscillatory profile of 7.3 A is more than twice the surface roughness of 2.6 A.
Similar oscillatory profiles have been found for a wide variety of IL/solid interfaces
by us' and by other groups.”™" In fact, the only case where we can fit the experic
mental XRR data using a single layer model is the [boum|'[BF,] /sapphire
interface.’ However, unlike most other ILs, [bmim|'BF,) also exhibits no clear
scattering peak from the charge correlations in bulk.

IM. Mezgger, H. Schrader, H. Reichert, S, Scéhramm, | S Okasinski,
8. Schoder, V. Honkimdki, M. Deutsch, B. M. Ockn, . Ralston, M. Robwerder,
M. Stratmann and H. Dosch, Scwnar, 2008, 322, 424 428,

2 2. BrHjacs, M. Klimczuk, Z. Milicevic, M. Weisser, N, Taccardi, P. Wasserscheid, D, M.
Smith, A Magerl and A-S. Smith, J. Phys. Chem. Lett,, 2015, 6, 549 555,
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Electrotunable wetting, and micro- and
nanofluidics: general discussion

Martin Bazant. Roland Bennewitz, Lydéric Bocquet. Nikolay Briliantov,
Ranabir Dey, Carlos Drurmmond, Robert Dryfe, Hubert Girault,

Kelsey Hatzell, Konstantin Komev, Alexei A. Komyshev,

Irena Kratochvilova, Anthony Kucernak, Mohit Kulkarni, Sunny Kumar,
Alpha Lee, Serge Lemay, Himani Medhi, Andrew Mount, Frieder Mugele,
Susan Perkin, Mark Rutland. George Schatz, Dawd Schiffrin,

Elisabeth Smela, Evgeny Smirnov, Michael Urbakh

and Andriy Yaroshchuk

G0N 101039/ CIFDO00285G

David Schiffrin opened discussion of the introductory lecture by Serge Lemay:
After listening arefully to your challenging presentation | was left wondering if
you believe in the validity of modeling as a reasonable approach to solving
scientific issues?

Serge Lemay responded: 1t appears that 1 may have taken an overly pessimstic
tone during the presentation! Yes, [ believe that modeling s an important wol for
disentangling complex transport processes mvolving diffusion, convection and
electron transfer. In our work on elecrrochemical nanofluidics, for example, we
have strived to account quantitatively for expenmental observations using
a combination of analytical caleulations, simplificd one-dimensional transport
models and three-dimensional finite-element calculations. In practice, however,
new effects are usually first encountered in the fonn of unexpected resules t an
experiment. For the case of concentration polarization, for example, we only came
to the realization that it is necessary to account for the differences in diffusion
coefticients berween redox states after observing crosstalk between different
electrodes corlocated in a nanofluidic channel. While this could have been first
predicted vig modeling, there was httle motivation to attempt such modeling
until an experiment exhibited behaviour that was not fully understood.

Andriy Yaroshchuk opened a general discussion of the paper by Frieder
Mugele: In the paper, you mention a surface charge density of 32 mC m” esti-
mated from a zeta potential of approxmately 40 mV at the salt concentmoon of
10 " mol L ', According to my estimate, the charge density, should actually be
about two orders of magnitude lower. To what extent could this change your
conclusions?

cutrais B The Royet Sucoy of Sheevistey 21N Faraday Dvscrns 2017 198 19%-237 | 195
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 DISCUSSIONS

Nanocomposites: general discussion

Guruswamy Kurmaraswamy, Sanat Kumar, Siddharth Kulkarni,

Ajeet Srivastav, Privadarshi Roy Chowdhury, G. V. Pavan Kumar,
Erika Eiser, Alison Edwards, B. L. V. Prasad Madivala G. Basavaraj,
Nagaraj Shetti, Michael Bockstaller, Himani Medhi, Yogesh M. Joshi,
Neena S, John, Charusita Chakravarty, Vandana Shinde,

Rajdip Bandyopadhyaya, Nicholas Kotov, Ramanan Krishnamoorti,
Marc Couty, Jacques Jestin and Daan Frenkel

DOt: 101039/C6FDC003H

Yogesh M. Joshi opened a discussion of the paper by Mare Courty: It is indeed
a very novel way of manufactunng the composite: first dissolving and swelling
Styrene butadiene copolymer in styrene and subsequently crosslinking the lacter.
Does such assembly have any spedal benefits in terms of mechanical or other
properties over the usual Styrene butadiene copolymer?

While it has been claimed that post swelling occurs, it is possible to separate
the filler into the small aggregares, The SEMs in Figure 3 in your manuscript do
not show any appreciable change in aggregate size. As expected, it seems only the
average inter-particle distance has increased.

Marc Couty responded: After polymerisation, the polystyrene content is so
high that the sample is glassy at room temperature and of no use for tyre prop-
erties. The expenment should be repeated at a lower swelling mtio to test the
mechanical properties of such a material,

Indeed, SEM does not show any reducrion in size of the object. We must keep
in mind that since SEM is revealing only 10 nm under the surface of the matenal,
for such branched objects made of pnmary particles around 10 nm it gives only
informations on cuts of the "hranches”. If one assimilates the aggregate with
a human hand, SEM would be equivalent to image finger cuts.

B. L. V. Prasad enquired: 1. Dunng the prepamtion process some reagents are
added rothe filler silica particles and it is seen that these reagents then adhere to
the siica particles. What happens if these silica pamicles are pre-grafted with
these reagents?

2. 1s the chemical narure of the interactions between the grafted silica parti-
cles and then polymer well understood? How important s this for the final quality
and function of the material?
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Dynamics of chemical bond: general
discussion

Kunal Dhoke, Martin Zanni, Upendra Harbola, Ravi Kumar Venkatraman,
Elangannan Arunan, King-Chuen Lin, Artur Nenov, Jonathan Skeiton,
R J Dwayne Miller, Jonathan D. Hirst, Vincenzo Aquilanti,

John R, Heliwell. Srihari Keshavamurthy, Sai Ramesh, Mike Ashfold,
Anuradha Pallipurath, Priyadarshi Roy Chowdhury

Sanghamitra Mukhopadhyay, Jemmis £ D, i Mec
Debabrata Goswami, Prasenjit Halder, Wolfgang Junge

Mahesh Hanharan, Santosh Kumar Singh, Siva Umapathy,
Adithya Lakshmannam, Martin Meedom Nielsen,

Sankarampadi Aravamudhan, Volker Deckert, Kenneth Ghiggino,
Keisuke Torminaga and Alison Edwards

DOk 101039 CSFD0016F

Wollgang Junge began the discussion by asking Volker Decken: If your AFM-
tip is optimally placed on a given target, what would be the highest time reso-
lution for o Raman-tmnsient under a single turnover?

Volker Deckent answered: We have not done such experiments with our tips
vet, however, the results from the van Duyne group report Raman spectra with
pulse durations of 1 ps.'

1 E A Pogi et al, Ultrabigh Vacuum TipEnhanced Raman Spectroscopy with Picosecond
Excitation, The fournal of Physical Chemistry Letrers, 2004, 5, 2667 2661,

2], M. Klingsporn, M. D, Sonntag, T, Seideman and R, P. van Duyee, Tip-Enbanced Raman
Spectroscopy with Picosecond Pulses, The Jourmal of Physical Chemisery Letters, 2014, 5,
106110,

Siva Umapathy followed with the guestion: When you compare the SERS vs. the
TERS spretrum do you expect the spectral intensities of various Raman peaks to
remam the same, considering the molecular conformation of the adsorbed
molecule may be different?

Volker Deckert responded: The way we compare SERS and TERS spectra, we do
not consider and compare the intensities for exactly this reason. However, the
SERS spectra, in particular the ones measured on the silver island films, show
only minute intensity variations. So, macroscopically different enhancement
sites, hotspots and vanous conformation changes are being averaged in the
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Time and Space resolved Methods: general
discussion

Martin Zanni, Jemmis E D, Sankarampadi Aravamudhan,

Anuradha Pallipurath, Elangannan Arunan, Christoph Schnedermann,
Ashok Kumar Mishra, Mark Warren, Jonathan D. Hirst, Franklin John,
R. Pal. John R. Heliwell, Kiran Moirangthemn, Shamik Chakraborty,
Arend G. Dijkstra, Priyadarshi Roy Chowdhury, Kenneth Ghiggino,

R J Dwayne Miller, Stephen Meech, Himani Medhi, Mahesh Hariharan,
Freek Anese, Alison Edwards, Ajith R. Mallia, Siva Umapathy,

Martin Meedom Nielsen, Neil Hunt, Zhen-Yu Tian, Jonathan Skelton,
Gopinathan Sankar and Debabrata Goswami

DOI: 101039/254d90017d

John R. Helliwell opened a general discussion of the paper by Franklin John: |
think your paper didn't prove encapsularion, can you please summarise your
poster results? Le. as they truly prove the encapsulation of the drug.

Franklin John responded: The in vitre release profile indicated that nearty 80%
of SCR7 was released within 4 days. In 24 h, which is the time scale of the cytotoxic
studies, i witro release showed 50% drug release.

The best fit values of the Dyvnamic Light Scattering {DLS) data indicate the
formation of micelles with a hydrodynamic diameter of 22.8 nm with a poly-
dispersity index (PDI) of 0.188. Further evidence for drug encapsulated miceltes
was obtained from Small Angle Neutron Scattering (SANS) measurements.

Analysis of the SANS data indicated the formation of micelles with a core
radius of 35 A and a shell thickness of 46 A.

John R. Helliwell asked: What is the anticipated timescale of the release of the
anticancer agent from its capsule?

Franklin John responded: Nearly 80% release occurred in vitro within 4 days. In
24 h, about 50% release was observed.

Siva Umapathy enquired: How do we know that the encapsulated drug goes in
and out of the cell membrane and then further into the nuclear membrane. What
is the mechanism that induces the drugs to enter the cell?
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Functionalized Nanomaterials for Pollution Abatement
Himani Medhi and Krishna G. Bhattacharyya

Gouhatt University, Department of Chemitstry, Guwohat), Assam 781004, Indig

19.1 Introduction

Recent advances in nanoscience and technology offer leapfrogging achievements
and opportunities to develop next-generation technologies for better environ-
ment and better society. The current practices of treating contaminated water rely
heavily on huge centralized systems and are considered mostly unsustainable. It
has been foreseen that newer forms of nanomaterials are destined to play a very
important role in water treatment. The novel size-dependent properties of
nanomaterials in clear distinction from their large counterparts make them
important candidates for applications in water and wastewater treatment. Prop-
erties such as high specific surface area, fast dissolution rate, high reactivity, and
strong sorption, important in water treatment and in a spectrum of other
applications, can be improved by functionalization of the nanomaterials through
introduction of selective materials. Their discontinuous properties such as super-
paramagnetism, localized surface plasmon resonance, quantum confinement
effect, and so on can also be taken advantage of in modeling suitable materials.

The modular and multifunctional processes enabled in the functionalized
nanomaterials are likely to make them ideal and highly efficient for water
treatment that does not rely on large infrastructure [1-3]. Nanotechnology-
enabled air, water and wastewater treatment processes promise to overcome
major challenges faced by the existing treatment technologies and augment new
capabilities for an enlarged scope of economic utilization of unconventional water
sources (Figure 19.1).

In the recent years, new carbonaceous nanomatenals have been reported such
as graphene nanosheets (GNs), single-wall (SW) and multwall (MW) carbon
nanotubes (CNTs), and their functionalized varieties with high surface area, and
an array of functional groups for use as adsorbents. With newer materials being
synthesized and chemically modified, nanomaterials and their functionalized
forms have attracted tremendous interest and their applications have increased
dramatically in the past few years. Some aspects of environmental applications of
the functionalized nanomaterials are listed in Table 19.1.

Nanotedmology b Exvironmiental Scionce, First Edition. Edited by Chaudhery Mustansar Hussain and
Ajay Kunsar Mishra,

£ 2018 Wiley-VCH Verlag GmbH & Co. KGaA, Published 2018 by Wiley-VCH Verlag GmbH & Co. KGaA.
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19.1 Introduction

Recent advances in nanoscience and technology offer leapfrogging achievements
and opportunities to develop next-generation technologies for better environ-
ment and better society. The current practices of treating contaminated water rely
heavily on huge centralized systems and are considered mostly unsustainable. It
has been foreseen that newer forms of nanomaterials are destined to play a very
important role in water treatment. The novel size-dependent properties of
nanomaterials in clear distinction from their large counterparts make them
important candidates for applications in water and wastewater treatment. Prop-
erties such as high specific surface area, fast dissolution rate, high reactivity, and
strong sorption, important in water treatment and in a spectrum of other
applications, can be improved by functionalization of the nanomaterials through
introduction of selective materials. Their discontinuous properties such as super-
paramagnetism, localized surface plasmon resonance, quantum confinement
effect, and so on can also be taken advantage of in modeling suitable materials.

The modular and multifunctional processes enabled in the functionalized
nanomaterials are likely to make them ideal and highly efficient for water
treatment that does not rely on large infrastructure [1-3]. Nanotechnology-
enabled air, water and wastewater treatment processes promise to overcome
major challenges faced by the existing treatment technologies and augment new
capabilities for an enlarged scope of economic utilization of unconventional water
sources (Figure 19.1).

In the recent years, new carbonaceous nanomaternials have been reported such
as graphene nanosheets (GNs), single-wall (SW) and multiwall (MW) carbon
nanotubes (CNTs), and their functionalized varieties with high surface area, and
an array of functional groups for use as adsorbents. With newer materials being | /
synthesized and chemically modified, nanomaterials and their functionalized | %
forms have attracted tremendous interest and their applications have mcreasa:l\

dramatically in the past few years. Some aspects of environmental applications of \ »,

the functionalized nanomaterials are listed in Table 19.1,

Nanotedmology in Environmental Science, Furst Edition. Edited by Chaudhery Mustansar Hussain and
Ajay Kumar Mishra
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general discussion
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Nichols Kotow opened a discussion of the inrroductory lecture by Stewe Gra-
meke 1 much appreciated the historical perspective of the particie seif-assembly
studies. It is important to know where the current research came from. The
connection between the nanoscale matter and biological matter is also significant
and represents the growth paint of the flield. From your studies it is clear that the
colloidal systems become particularly interesting when pamticles acquire anisot-
ropy which 15 dipolar anisotropy in your works, What are the other degrees of
isotropies that you can engineer into these particles and what self-assembly
effects would you expect from them?

Steve Granick responded: Your important question encapsulates some of the
most urgent and pressing questions of this research field. Anisotropy can
generate important and interesting shapes, which we as a community know well,
starting from the proud tradition of studying surfactant self-assembly. Increas-
ingly recognized 1s that anisotropy can also generate impomant and interesting
shapes out of equilibrium, as we know in nature from the flocking of birds and
the generation of schoals of fish, and perhaps also in the social interactions of
people. Many people around the waorld are exploring the implications,

Vinothan N. Manoharan remarked: In response to Prof, Kotov's question about | -

designing other types of anisotropy in nanoparticles: one point to take away from
Prof. Granick's lecrure is that we should focus not only on spatial anisotropy, but
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A Case Study on Economy of Chemical Education

H. Medhi"*, A. Das', Dr. P. D. Baruah'
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'"Teacher, Department of Chemistry
Guwahati College, Guwahati-781021
Research Scholar, Department of Chemistry
Guahati University, Guwahati-781014

Key words : Chemistry, chemicals, apparatus, pollution and economical chemical education.

Introduction :

Higher education is considered as a facilitator for growth of society. UNESCO reported
in the 21st century that "higher education is the mandate to bridge the knowledge gap between
countries and communities enriching dialogues between people, culture, international living and
networking of ideas, research and technologies." The higher educational institutions are those
where post 10+2 education is provided. Higher Education in India has acquired special significance
since independence (N. Konwar and S. Chakraborty, 2013).

Chemistry is a branch of physical science that studies the composition, structure, properties
and change of matter. Chemistry deals with such topics as the properties of individual atoms,
how atoms form chemical bonds to create chemical compounds, the interactions of substances
through intermolecular forces that give matter its general properties, and the interactions between
substances through chemical reactions to form different substances. Again, it is realised or not
it is a fact that, as a living being, we are all chemists. Every time we light a match, boil an egg
or simply breathe in and out, we perform so many chemical processes and reactions within our
body. Hence, chemistry is a very fundamental science that impacts all of us and our environment.
Chemistry is often referred to as the central science because it joins together physics and
mathematics, biology and medicine, and the earth and environmental science. Hence, chemical

education is a necessary part for higher education in sciences. Some examples of pure chemical
substances are shown below that are used in our day to day life.

% ’

Figure 1. From left to right: Sucrose (pure sugar; C H, 0, ), Sodium chloride (salt;
Citric acid (lemon juice; C,H,0,), Sodium bicarbonate (baking soda, NaHCO,), h
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State Level Conferance on ‘Impact of Noise Pollution on Environment with special
reference to Traffic Noise' held at Dhing College, Dhing, Nagaon, 4 ssam
ISBN No.978-81-202-8804- dated :20th June 2017 h

NOISE POLLUTION AND ITS
IMPACT-AREVIEW

Himani Medhi*
Dr. Pulakananda Dutta Baruah**

Abstract ;

Noise is the sound that causes discomfort to us. It
is a creation of modern life. The noise may be low or
high. It is measured in ‘Bel’ (B) unit. 60 decibel (dB) is
the sound intensity in our normal conversation and
above this limit we feel discomfort. In general sound
at 120 decibel and above it we feel pain. The noise
produces various adverse effects to human. The effects
of noise on human are well known and now day's
researchers attract their attention towards effects of
noise on wildlife of our environment to attain a
sustainable ecosystem. Various animals, insects and
birds communicate among themselves through sound,
not audible to us. The animals and birds move away
Sfrom the intermittent noisy places (like traffic point,
industrial area, loud music playing stations etc.) for
their comfort and communication.In check of noise
pollution, various laws have been enacted but a little
effort has been given during its implementation. Noise
pollution is not diminished, but with the development
and urbanization of the society, it is increasing day by
day. Without proper control of noise, the mankind and
the whole ecosystem will have to suffer a lot.

*Department of Chemistry, Guwahati College,
**Bamunimaidam, Guwahati, Assam, India.
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