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Cyclodextrins for Encapsulations in the
Agri-Food Industry

Recently  a  book  with  the  title  „Encapsulations”  has  been  published  by  Academic  Press

(Elsevier) in the series of „Nanotechnology in the Agri-Food Industry” [1]. Three of the 20

chapters are dedicated entirely for cyclodextrin encapsulations and cyclodextrins are discussed

in  further 7 chapters as a novel  approach for nanoencapsulation  of flavors and aromas in

addition  to  electrodynamic  microencapsulation,  coacervation,  emulsion  diffusion  method,

supercritical fluid technologies, liposomes, etc.

Various  aspects  of  encapsulation  by  cyclodextrins  are  covered  with  some  overlapping

information in the various chapters written by different authors.

Chapter 2 gives an overview on the most investigated nanocapsules (polymeric nanocarriers,

lipid-based nanocarriers and molecular complexes) [2].

Chapter 3 describes on the beneficial  properties of cyclodextrins in  a short paragraph in a

subchapter dedicated to carbohydrate encapsulation  materials  [3].  Further polysaccharides,

such as chitosan, dextran, modified starch, cashew gum and inulin are mentioned.

Chapter  4  gives  a  detailed  evaluation  of  the

experimental  techniques  used  for  studying  the

flavor/cyclodextrin  complexes  including  static  head

space chromatography,  UV-visible  and fluorescence

spectroscopy, isothermal titration calorimetry, phase

solubility  studies,  NMR  spectroscopy,

thermoanalytical methods and microscopy [4]. There

is  a  large  table  listing  the  methods  of  complexation  and  analysis  for  over  100  aroma

compounds  and  essential  oils  with  references.  Effect  of  encapsulation,  such  as  solubility

enhancement, protection, controlled release, improved organoleptic behavior and masked off-

flavors, active packaging as well as improved handling and dosage are discussed.

The authors of chapter 6 express their concern on the higher cost of CDs compared to the

conventional carrier materials. The other drawback is that the most versatile BCD can be used

limited (ADI 0—5 mg/day/kg body weight) and the soluble CD derivatives such as HPBCD or

methylated CDs are not approved in food [5].



VOLUME 30. No 9. 

Chapter  8  gives  several  examples  of  molecular

encapsulations in the food industry [6]. Effect on

the organoleptic properties (reduction of bitterness,

protection of color  and clarity  of  juices,  masking

unpleasant  odor),  extraction  of  cholesterol,

removal of toxins, and stabilization of antioxidants,

such  as  vitamins,  anthocyanins,  flavonoids,

curcumin,  resveratrol  are  discussed.  The

application  of  CDs  in  sensors  for  detecting  volatile  amines  and  flavonoids  in  food  is  also

pointed out.

Electrospinning as a novel cost-effective and versatile technique useful for the preparation of

edible  nanofibers  as carriers  of  flavors  and  antimicrobials  is  shown in  chapter  9  [7].  The

complex is formed during the electrospinning process. 

Complexation  of  polyphenols,  such  as  curcumin,

rutin, chlorogenic acid with the advantage of reduced

bitter  taste,  improved  storage  stability  and

bioavailability is summarized in chapter 13 [8].

Compared to microencapsulation, nanoencapsulation

not  only  protects  the  included  essential  oils  from

degradation and volatilization, but improves also the

bioefficacy as discussed in chapter 15 [9]. For instance, CD-complexed cinnamon bark and

clove oil, garlic oil and isothiocyanates showed enhanced antimicrobial effect.

Chapter 17 focuses on the encapsulation of antioxidants (flavonoids and phenolic acids) [10].

Several  examples  are  shown  on  the  application  in  food  products,  food  supplements  and

packaging.

A general overview on the nanoencapsulation of flavors and aromas is given in the chapter of

CycloLab (chapter 18) [11]. Starting with the history dating back to the sixties of the last

century, the advantages are summerized, the approval status of CDs in food is evaluated, and

the  methods  of  preparation  and  analysis  are  shortly  outlined.  Flavor  complexes  in  food

processing to reduce the loss in color, odor and taste are revealed. Several examples are given

to  illustrate  the  advantages  of  nanoencapsulation  of  flavors  in  aroma  preserving  food

packaging.
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molecule using spray-dried dispersion: Impact on lead selection 

Hydroxypropyl-β-cyclodextrin  formulation,  Amorphous  solid  dispersion,  Telemetry,
Hemodynamics 

International  Journal  of  Pharmaceutics,  2016,  512,  137  -  146;
DOI:10.1016/j.ijpharm.2016.08.028
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Varan, G.; Öncül, S.; Ercan, A.; Benito, J. M.; Mellet, C. O.; Bilensoy, E.

Cholesterol-targeted  anticancer  and  apoptotic  effects  of  anionic  and  polycationic
amphiphilic cyclodextrin nanoparticles 

Nonionic (6OCaproβCD) or cationic amphiphilic CD (PC βCDC6), Cytotoxicity, In vitro and
cell culture studies 

Journal of Pharmaceutical Sciences, 2016,  In press; DOI:10.1016/j.xphs.2016.06.021

Xiao, S.; Wang, Q.; Si, L.; Zhou, X.; Zhang, Y.; Zhang, L.; Zhou, D.

Synthesis  and  biological  evaluation  of  novel  pentacyclic  triterpene  α-cyclodextrin
conjugates as HCV entry inhibitors 

Hepatitis  C  virus,  Water-soluble  triazole-bridged  α-cyclodextrin  pentacyclic  triterpene
conjugate, Click chemistry 

European  Journal  of  Medicinal  Chemistry,  2016,  124,  1  -  9;
DOI:10.1016/j.ejmech.2016.08.020

Zhang, Q.; Tao, H.; Lin, Y.; Hu, Y.; An, H.; Zhang, D.; Feng, S.; Hu, H.; Wang, R.; Li, X.;
Zhang, J.

A  superoxide  dismutase/catalase  mimetic  nanomedicine  for  targeted  therapy  of
inflammatory bowel disease 

Hydrogen  peroxide-eliminating  nanomatrix,  Oxidation-responsive  β-cyclodextrin,
Mediators, Poly(lactic-co-glycolide), Colitis, Reactive oxygen species 

Biomaterials, 2016, 105, 206 - 221; DOI:10.1016/j.biomaterials.2016.08.010

Malanga, M., Fenyvesi, E.

Multifunctional cyclodextrin derivatives in imaging and photodynamic therapy

Fluorescent  CD derivatives,  NO-releasing,  Bichromophoric  CD systems, Multifunctional
photoresponsive nanoparticles

Energy, Material & Nanotechnology (EMN) Meeting on Smart and Multifunctional Material 23th

to 26th of August, 2016, Berlin, Germany. 

Benkovics, G., Darcsi,  A., Béni,  Sz., Sohajda, T., Fenyvesi,  É., Perez-Lloret, M, Afonso, D.,
Sortino, S.

Cyclodextrin derivatives for cell imaging, photodynamic therapy and targeted drug
delivery.

Eosinyl CD, Anthracenyl CD, NO release, Biofilm

Energy, Material & Nanotechnology (EMN) Meeting on Smart and Multifunctional Material 23th

to 26th of August, 2016, Berlin, Germany. 

4. CDs in Cell Biology

Crichton, E. G.; Malo, C.; Pukazhenthi, B. S.; Nagy, P.; Skidmore, J. A.

Evaluation of cholesterol- treated dromedary camel sperm function by heterologous
IVF and AI 
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Cholesterol-loaded cyclodextrins, In vitro fertilizing ability of frozen-thawed sperm 

Animal Reproduction Science, 2016,  In press; DOI:10.1016/j.anireprosci.2016.08.013

Fitzgerald, K. A.; Guo, J.; Raftery, R. M.; Castaño, I. M.; Curtin, C. M.; Gooding, M.; Darcy, R.;
Brien, F. J. O.; Driscoll, C. M. O.

Nanoparticle-mediated siRNA delivery assessed in a 3D co-culture model simulating
prostate cancer bone metastasis 

Cationic cyclodextrin gene delivery vector, Osteoblasts, Collagen-based scaffolds 

International  Journal  of  Pharmaceutics,  2016,  511,  1058  -  1069;
DOI:10.1016/j.ijpharm.2016.07.079

Jiang, Q.; Zhang, Y.; Zhuo, R.; Jiang, X.

Supramolecular  host-guest  polycationic  gene  delivery  system  based  on
poly(cyclodextrin) and azobenzene-terminated polycations 

Atom transfer radical  polymerization, 2-dimethylamino ethyl methacrylate, Polyplexes,
Enhancement of cellular uptake, Transfection efficiency, Poly(β-cyclodextrin) 

Colloids  and  Surfaces  B:  Biointerfaces,  2016,  147,  25  -  35;
DOI:10.1016/j.colsurfb.2016.07.028

Laudati, E.; Gilder, A. S.; Lam, M. S.; Misasi, R.; Sorice, M.; Gonias, S. L.; Mantuano, E.

The  activities  of  LDL  Receptor-related  Protein-1  (LRP1)  compartmentalize  into
distinct plasma membrane microdomains 

Methyl-β-cyclodextrin, Lipid rafts, Cell signaling, Neurite outgrowth, Tissue plasminogen
activator 

Molecular and Cellular Neuroscience, 2016, 76, 42 - 51; DOI:10.1016/j.mcn.2016.08.006

Mystek, P.; Dutka, P.; Tworzydło, M.; Dziedzicka-Wasylewska, M.; Polit, A.

The role of cholesterol and sphingolipids in the dopamine D1 receptor and G protein
distribution in the plasma membrane 

Methyl-β-cyclodextrin, Disruption of cholesterol–sphingolipids containing domains, Lipids
binding motifs 

Biochimica et Biophysica Acta (BBA) - Molecular and Cell Biology of Lipids, 2016, 1861, 1775 -
1786; DOI:10.1016/j.bbalip.2016.08.015

Wojtusik, J.; Pennington, P.; Songsasen, N.; Padilla, L. R.; Citino, S. B.; Pukazhenthi, B. S.

Pretreatment  of  Addra  gazelle  (Nanger  dama  ruficollis)  spermatozoa  with
cholesterol-loaded cyclodextrins improves cryosurvival 

Motility, Acrosome reaction, Endangered species 

Cryobiology, 2016,  In press; DOI:10.1016/j.cryobiol.2016.08.012

Zhu, D.; Mei, Y.; Shi, Y.; Hu, D.; Ren, Y.; Gu, Q.; Shen, W.; Chen, X.; Xu, L.; Huang, L.

Involvement  of  glutathione  in  β-cyclodextrin-hemin  complex-induced  lateral  root
formation in tomato seedlings 

Cell cycle regulatory gene 

Journal of Plant Physiology, 2016, 204, 92 - 100; DOI:10.1016/j.jplph.2016.07.015
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5. CDs in Food, Cosmetics and Agrochemicals

Bosquez-Molina, E.; Zavaleta-Avejar, L.

Chapter 2 - New bioactive biomaterials based on chitosan 

Functionalized chitosans, Chemical modifications, Enzymatic modifications, Application in
medicine, water treatment, pharmaceutical and cosmetic industry, agriculture, and food 

Chitosan in the Preservation of Agricultural Commodities, Bautista-Baños, S.; Romanazzi, G.;
Jiménez-Aparicio, A. Eds., Academic Press, 2016, 33 - 64; DOI:10.1016/B978-0-12-802735-
6.00002-1

Castro, D.; Tabary, N.; Martel, B.; Gandini, A.; Belgacem, N.; Bras, J.

Effect  of  different  carboxylic  acids  in  cyclodextrin  functionalization  of  cellulose
nanocrystals for prolonged release of carvacrol 

Succinic acid, Fumaric acid, Grafting, Antibacterial activity, β-Cyclodextrin 

Materials  Science  and  Engineering:  C,  2016,  69,  1018  -  1025;
DOI:10.1016/j.msec.2016.08.014

hua Cheng, J.; na Hu, Y.; gang Luo, Z.; Chen, W.; ming Chen, H.; chun Peng, X.

Preparation and properties of octenyl succinate β-cyclodextrin and its application as
an emulsion stabilizer 

Droplet size, Storage stability 

Food Chemistry, 2016,  In press; DOI:10.1016/j.foodchem.2016.09.019

Li, R.; Ding, L.; Wu, Z.; Wang, Y.; Liu, W.; Wang, Y.

β-cyclodextrin assisted two-stage foam fractionation of  bromelain from the crude
extract of pineapple peels 

Activity loss induced by the gas-liquid interface 

Industrial Crops and Products, 2016, 94, 233 - 239; DOI:10.1016/j.indcrop.2016.08.046

Yuan, Y.; Liu, Y.; Teng, W.; Tan, J.; Liang, Y.; Tang, Y.

Preparation  of  core-shell  magnetic  molecular  imprinted  polymer  with  binary
monomer for the fast and selective extraction of bisphenol A from milk 

4-Vinylpyridine,  β-CD,  Molecularly  imprinted  polymers  (MIPs),  Atom  transfer  radical
polymerization 

Journal of Chromatography A, 2016, 1462, 2 - 7; DOI:10.1016/j.chroma.2016.06.045

Zhang, C.-L.; Liu, J.-C.; Yang, W.-B.; Chen, D.-L.; Jiao, Z.-G.

Experimental and molecular docking investigations on the inclusion mechanism of the
complex of phloridzin and hydroxypropyl-β-cyclodextrin 

Substitution distribution of HP-β-CD 

Food Chemistry, 2017, 215, 124 - 128; DOI:10.1016/j.foodchem.2016.07.155
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6. CDs for other Industrial Applications

Bai, L.; Wyrwalski, F.; Safariamin, M.; Bleta, R.; Lamonier, J.-F.; Przybylski, C.; Monflier, E.;
Ponchel, A.

Cyclodextrin-cobalt  (II)  molecule-ion  pairs  as  precursors  to  active  Co3O4/ZrO2
catalysts for the complete oxidation of formaldehyde: Influence of the cobalt source 

Zirconia-supported  cobalt  oxide  catalysts,  Cobalt  nitrate,  Cobalt  acetate,  Cobalt
acetylacetonate, Counteranion, Cyclodextrin 

Journal of Catalysis, 2016, 341, 191 - 204; DOI:10.1016/j.jcat.2016.07.006

Deraedt, C.; Astruc, D.

Supramolecular nanoreactors for catalysis 

Crown  ethers,  Cryptands,  Cyclophanes,  Cyclodextrins,  Calixarenes,  Cucurbiturils,  Zn-
porphyrin macrocycles, Cavitands 

Coordination Chemistry Reviews, 2016, 324, 106 - 122; DOI:10.1016/j.ccr.2016.07.007

Hasanzadeh, M.; Shadjou, N.; Marandi, M.

Graphene quantum dot functionalized by chitosan and beta-cyclodextrin as a new
support nanocomposite material for efficient methanol electrooxidation 

Fuel cell technology, Nanocatalyst, Electrocatalyst 

Journal  of  Alloys  and  Compounds,  2016,  688,  Part  B,  171  -  186;
DOI:10.1016/j.jallcom.2016.07.202

Li, X.; Zou, C.; Chen, W.; Lei, X.

Experimental investigation of β-cyclodextrin modified carbon nanotubes nanofluids
for solar energy systems: Stability, optical properties and thermal conductivity 

Chemical synthesis method, Transmittance spectra 

Solar  Energy  Materials  and  Solar  Cells,  2016,  157,  572  -  579;
DOI:10.1016/j.solmat.2016.07.030

Madrid, F.; Rubio-Bellido, M.; Villaverde, J.; Tejada, M.; Morillo, E.

Natural attenuation of fluorene and pyrene in contaminated soils and assisted with
hydroxypropyl-β-cyclodextrin. Effect of co-contamination 

Volatilization,  HPBCD,  Biodegradation  of  both  fluorene  and  pyrene,  Dehydrogenase
activity 

Science of The Total Environment, 2016, 571, 42 - 49; DOI:10.1016/j.scitotenv.2016.07.110

Medvedeva, A. S.; Demina, M. M.; Vu, T. D.; Andreev, M. V.; Shaglaeva, N. S.; Larina, L. I.

β-Cyclodextrin-catalyzed three-component synthesis of 4,5-disubstituted 1,2,3-(NH)-
triazoles from propynals, trimethylsilyl azide and malononitrile in water 

Green method

Mendeleev Communications, 2016, 26, 326 - 328; DOI:10.1016/j.mencom.2016.07.020
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Ogbonnaya, U. O.; Thomas, J.; Fasina, S. A.; Semple, K. T.

Impact of two contrasting biochars on the bioaccessibility of 14C-naphthalene in soil 

Hydroxypropyl-β-cyclodextrin  or  methanol  extracton  in  soil,  Biodegradation  potential,
Mineralisation 

Environmental Technology & Innovation, 2016, 6, 80 - 93; DOI:10.1016/j.eti.2016.07.002

Pérez-Álvarez, L.; Matas, J.; Gómez-Galván, F.; Ruiz-Rubio, L.; León, L. M.; Vilas-Vilela, J. L.

Branched  and  ionic  β-cyclodextrins  multilayer  assembling  onto  polyacrylonitrile
membranes for removal and controlled release of triclosan 

Cationic and anionic branched β-cyclodextrins, Wastewater, Layer by layer assembling 

Carbohydrate Polymers, 2016,  In press; DOI:10.1016/j.carbpol.2016.09.020

Punitha, N.; Saravanan, P.; Mohan, R.; Ramesh, P.

Antifouling activities of β−cyclodextrin stabilized peg based silver nanocomposites 

Metal biocide, Marine biofouling, Polymer β-CD 

Applied Surface Science, 2016,  In press; DOI:10.1016/j.apsusc.2016.07.114

Tahir, M. N.; Nielsen, T. T.; Larsen, K. L.

β-cyclodextrin functionalized on glass micro-particles: A green catalyst for selective
oxidation of toluene to benzaldehyde 

Several cycles, Surface chemistry 

Applied Surface Science, 2016, 389, 1108 - 1112; DOI:10.1016/j.apsusc.2016.07.176

Wei, B.; Lu, L.; Li, H.; Xue, Y.

Novel wax-crystal modifier based on β-cyclodextrin: Synthesis, characterization and
behavior in a highly waxy oil 

Oil yield stress, Wax appearance temperature, Paraffins, DFT 

Journal  of  Industrial  and  Engineering  Chemistry,  2016,   In  press;
DOI:10.1016/j.jiec.2016.07.051

Xue, S.-S.; Zhao, M.; Lan, J.-X.; Ye, R.-R.; Li, Y.; Ji, L.-N.; Mao, Z.-W.

Enantioselective  hydrolysis  of  amino  acid  esters  by  non-chiral  copper  complexes
equipped with bis(β-cyclodextrin)s 

Hydrolase  models,  2,6-Bis(6-mono-amino-β-cyclodextrin-methyl)-pyridine),  2,6-Bis(3-
mono-amino-β-cyclodextrin-methyl)-pyridine 

Journal  of  Molecular  Catalysis  A:  Chemical,  2016,   In  press;
DOI:10.1016/j.molcata.2016.09.009

Yu, Y.; Wang, Q.; Yuan, J.; Fan, X.; Wang, P.

A  novel  approach  for  grafting  of  β-cyclodextrin  onto  wool  via  laccase/TEMPO
oxidation 

Enzymatic methodology, Schiff bases, Oxidized β-cyclodextrin 

Carbohydrate Polymers, 2016, 153, 463 - 470; DOI:10.1016/j.carbpol.2016.08.003
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Zhu, F.; Li, L.; Xing, J.

Selective  adsorption  behavior  of  Cd(II)  ion  imprinted  polymers  synthesized  by
microwave-assisted inverse emulsion polymerization:  Adsorption performance and
mechanism 

Microwave-assisted inverse emulsion polymerization, β-Cyclodextrin, Acrylamide, Kinetic
behavior, Thermodynamics 

Journal of Hazardous Materials, 2017, 321, 103 - 110; DOI:10.1016/j.jhazmat.2016.09.012

Zhu, Q.; Shen, H.; Yang, Z.; Ji, H.

Biomimetic  asymmetric  Michael  addition  reactions  in  water  catalyzed  by  amino-
containing β-cyclodextrin derivatives 

Mono(6-O-p-tolylsulfonyl)-β-cyclodextrin, Enantiomeric excess, 4-Nitro-β-nitrostyrene, 2-
Nitro-β-nitrostyrene, Enantioselective Michael addition, Quantum chemistry calculation 

Chinese Journal of Catalysis, 2016, 37, 1227 - 1234; DOI:10.1016/S1872-2067(15)61122-6

7. CDs in Sensing and Analysis

Avakyan, V. G.; Nazarov, V. B.; Odinokov, A. V.; Koshkin, A. V.; Alfimov, M. V.

Structure and aggregation of β-cyclodextrin–pyrene–analyte supramolecular sensor:
Absorption/emission spectra and simulations 

Pyrene  as  a  fluorescent  probe,  Molecular  dynamics  simulation,  Quantum-chemical
modeling 

Journal of Luminescence, 2016, 180, 328 - 340; DOI:10.1016/j.jlumin.2016.08.051

Chen, S.; Qin, X.; Gu, W.; Zhu, X.

Speciation  analysis  of  Mn(II)/Mn(VII)  using  Fe3O4@ionic  liquids-β-cyclodextrin
polymer magnetic solid phase extraction coupled with ICP-OES 

Adsorption capacity, Extraction efficiency 

Talanta, 2016, 161, 325 - 332; DOI:10.1016/j.talanta.2016.08.062

Korytkowska-Wałach, A.; Dubrawska, B.; Śmiga-Matuszowicz, M.; Bieg, T.

Spectroscopic  study  on  the  inclusion  complexes  of  β-cyclodextrin  with  selected
metabolites of catecholamines 

Vanillylmandelic  acid,  Homovanillic  acid,  Vanillin,  Diagnosis  tumours,  β-CD  moiety
introduced into hydrogel network, Association constant, ROESY 

Journal of Molecular Structure, 2017, 1127, 532 - 538; DOI:10.1016/j.molstruc.2016.08.010

Kučerová, G.; Procházková, H.; Kalíková, K.; Tesařová, E.

Sulfobutylether-β-cyclodextrin as a chiral selector for separation of amino acids and
dipeptides in chromatography 

Dynamic  coating  of  sulfobutylether-β-cyclodextrin  onto  a  strong  anion-exchange
stationary phase, Mobile phase additive, HPLC 

Journal of Chromatography A, 2016,  In press; DOI:10.1016/j.chroma.2016.07.061
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Li, X.; Yu, M.; Chen, Z.; Lin, X.; Wu, Q.

A  sensor  for  detection  of  carcinoembryonic  antigen  based  on  the  polyaniline-Au
nanoparticles and gap-based interdigitated electrode 

Adamantine-modified primary antibodies, Carboxymethyl-β-cyclodextrin, Electrochemical,
Immunosensor 

Sensors and Actuators B: Chemical, 2017, 239, 874 - 882; DOI:10.1016/j.snb.2016.08.101

Ma, Q.; Song, J.; Zhang, S.; Wang, M.; Guo, Y.; Dong, C.

Colorimetric  detection  of  riboflavin  by  silver  nanoparticles  capped  with  β-
cyclodextrin-grafted citrate 

Stabilizer and reducer, Aggregation, Non-inclusion complexes 

Colloids  and  Surfaces  B:  Biointerfaces,  2016,  148,  66  -  72;
DOI:10.1016/j.colsurfb.2016.08.040

Na, W.; Liu, Q.; Sui, B.; Hu, T.; Su, X.

Highly sensitive detection of acid phosphatase by using a graphene quantum dots-
based förster resonance energy transfer 

Biosensor, Lecithin/β-cyclodextrin, Fluorescence detection 

Talanta, 2016, 161, 469 - 475; DOI:10.1016/j.talanta.2016.08.043

Orlandini, S.; Pasquini, B.; Caprini, C.; Bubba, M. D.; Squarcialupi, L.; Colotta, V.; Furlanetto,
S.

A  comprehensive  strategy  in  the  development  of  a  cyclodextrin-modified
microemulsion electrokinetic chromatographic method for the assay of diclofenac and
its impurities: Mixture-process variable experiments and quality by design 

Methyl-β-cyclodextrin, Capillary electrophoresis 

Journal of Chromatography A, 2016,  In press; DOI:10.1016/j.chroma.2016.09.013

Pasquini, B.; Orlandini, S.; Caprini, C.; Bubba, M. D.; Innocenti, M.; Brusotti, G.; Furlanetto,
S.

Cyclodextrin-  and solvent-modified  micellar  electrokinetic  chromatography for  the
determination of  captopril,  hydrochlorothiazide  and their  impurities:  A  Quality  by
Design approach 

Sodium  cholate,  n-Butanol,  γ-Cyclodextrin,  Capillary  electrophoresis,  Cis-trans
isomerization, Combined dosage form 

Talanta, 2016, 160, 332 - 339; DOI:10.1016/j.talanta.2016.07.038

Sandbaumhüter, F. A.; Theurillat, R.; Bektas, R. N.; Kutter, A. P.; Bettschart-Wolfensberger,
R.; Thormann, W.

Pharmacokinetics  of  ketamine  and  three  metabolites  in  Beagle  dogs  under
sevoflurane vs.  medetomidine comedication assessed by enantioselective capillary
electrophoresis 

γ-Cyclodextrin as chiral selector 

Journal of Chromatography A, 2016,  In press; DOI:10.1016/j.chroma.2016.07.060
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Saz, J.; Marina, M.

Recent  advances  on  the  use  of  cyclodextrins  in  the  chiral  analysis  of  drugs  by
capillary electrophoresis 

Dual chiral systems, Modified capillaries, Non-aqueous media, Microfluidic devices 

Journal of Chromatography A, 2016,  In press; DOI:10.1016/j.chroma.2016.08.029

Shao, K.; Zhang, C.; Ye, S.; Cai, K.; Wu, L.; Wang, B.; Zou, C.; Lu, Z.; Han, H.

Near–infrared  electrochemiluminesence  biosensor  for  high  sensitive  detection  of
porcine reproductive and respiratory syndrome virus based on cyclodextrin-grafted
porous Au/PtAu nanotube 

β-Cyclodextrin,  Adamantine,  Supramolecular  "bridge",  Electrochemiluminescence,
Enzyme catalysis 

Sensors and Actuators B: Chemical, 2017, 240, 586 - 594; DOI:10.1016/j.snb.2016.08.162

Tan, Z.; Li, F.; Zhao, C.; Teng, Y.; Liu, Y.

Chiral separation of mandelic acid enantiomers using an aqueous two-phase system
based on a thermo-sensitive polymer and dextran 

Maleic anhydride modified β-cyclodextrin, Chiral selector

Separation  and  Purification  Technology,  2017,  172,  382  -  387;
DOI:10.1016/j.seppur.2016.08.039

Vetter, W.

Enantiomer separations by gas chromatography 

Modified cyclodextrins, α-Cyclodextrin, β-Cyclodextrin, γ-Cyclodextrin 

Reference Module in Chemistry, Molecular Sciences and Chemical Engineering, Elsevier, 2016,
In press; DOI:10.1016/B978-0-12-409547-2.11723-8

Wang, C.; Li, T.; Liu, Z.; Guo, Y.; Li, C.; Dong, C.; Shuang, S.

An ultra-sensitive sensor based on β-cyclodextrin modified magnetic graphene oxide
for detection of tryptophan 

Coprecipitation method, Electron transfer rate, Electrochemical impedance spectroscopy,
Cyclic voltammetry, Electrochemical sensor 

Journal of Electroanalytical Chemistry, 2016,  In press; DOI:10.1016/j.jelechem.2016.07.028

Weiß, J. A.; Kadkhodaei, K.; Schmid, M. G.

Indirect  chiral  separation  of  8  novel  amphetamine  derivatives  as  potential  new
psychoactive compounds by GC–MS and HPLC 

4-Fluoroamphetamine,  4-Fluoromethamphetamine,  Sulfated  β-cyclodextrin,  Chiral
selector, Enantioseparation, Position isomers 

Science & Justice, 2016,  In press; DOI:10.1016/j.scijus.2016.08.007

Yang, H.; Wang, H.; Xiong, C.; Liu, Y.; Yuan, R.; Chai, Y.

An electrochemiluminescence immunosensor based on ABEI and FCA functionalized
Platinum@Copper hierarchical trigonal bipyramid nanoframes 

Amine-modified  β-cyclodextrin,  Nanocomposite,  Signal  amplification,  Mucin-1,  N-
(aminobutyl)-N-(ethylisoluminol), Ferrocenecarboxylic acid 

Electrochimica Acta, 2016, 213, 512 - 519; DOI:10.1016/j.electacta.2016.07.149
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Zhang, Q.; Qi, X.; Feng, C.; Tong, S.; Rui, M.

Three  chiral  ionic  liquids  as  additives  for  enantioseparation  in  capillary
electrophoresis and their comparison with conventional modifiers 

Tetramethylammonium-l-arginine,  Tetramethylammonium-l-hydroxyproline,
Tetramethylammonium-l-isoleucine, HP-β-CD, Synergistic system 

Journal of Chromatography A, 2016, 1462, 146 - 152; DOI:10.1016/j.chroma.2016.07.066

Zielińska, A.; Oleszczuk, P.

Bioavailability  and  bioaccessibility  of  polycyclic  aromatic  hydrocarbons  (PAHs)  in
historically  contaminated  soils  after  lab  incubation  with  sewage  sludge-derived
biochars 

Content of PAHs, Solution of cyclodextrins, Biochar-amended soil 

Chemosphere, 2016, 163, 480 - 489; DOI:10.1016/j.chemosphere.2016.08.072

Zor, E.; Morales-Narváez, E.; Alpaydin, S.; Bingol, H.; Ersoz, M.; Merkoçi, A.

Graphene-based hybrid for enantioselective sensing applications 

γ-CD, Tryptophan enantiomers, Recognition mechanism, Enantioselective electrochemical
and photoluminescence quenching, Graphene oxide, Molecular docking 

Biosensors and Bioelectronics, 2017, 87, 410 - 416; DOI:10.1016/j.bios.2016.08.074

Avakyan, V.

New high selective fluorescent chemosensor based on the aggregated pyrene βCD
dimer complex, optical properties and structure

Benzene, Toluene, Hexane, Ethanol, Acetonitrile, Aromatic amino acids

Energy, Material & Nanotechnology (EMN) Meeting on Smart and Multifunctional Material 23th

to 26th of August, 2016, Berlin, Germany. 

Zarzycki, P. K.  

Temperature  sensitive  multifunctional  nanomaterials  based  on  supramolecular
complexes involving macrocyclic oligosaccharides 

HPBCD, RP-HPTLC, PAHs, Endocrine disruptors

Energy, Material & Nanotechnology (EMN) Meeting on Smart and Multifunctional Material 23th

to 26th of August, 2016, Berlin, Germany. 
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