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CDS AGAINST CHEMICAL WEAPONS

The chemical weapons have got again into the focus of interest after the chemical attack

in Syria in August. United Nations inspectors have confirmed that the nerve agent sarin

was used. 

Another reason to write on chemical warfares is that the Nobel Peace Prize of 2013 has

been awarded to the Organisation for the Prohibition of Chemical Weapons (OPCW) "for

its extensive efforts to eliminate chemical weapons". The OPCW came into existence in

1997, when the first 100 nations signed the Chemical Weapons Convention (CWC). Since

then the OPCW has worked to check the implementation of the CWC. Today there are just

four nations that have not signed: Angola, Egypt, North Korea and South Sudan. (Syria

signed in September.) A further two nations have signed but not ratified the convention:

Israel and Myanmar. 

According to the CWC, any toxic chemical, regardless of its origin, is considered a

chemical weapon unless it is used for purposes that are not prohibited. One of the major

categories is that of the nerve agents (such as sarin, soman, cyclohexylsarin, tabun, VX)

(Fig. 1). Vesicating or blistering agents (such as mustards) are also well known for the

public (Fig. 2). 

    

Figure 1: Chemical formulas of the organophosphorous nerve agents (OPs): tabun (GA),

sarin (GB), soman (GD), cyclohexylsarin (GF) and VX

 

Figure 2: Chemical formulae of sulfur mustard (mustard gas) and O-mustard



Organophosphorus nerve agents (OPs) are irreversible inhibitors of acetylcholinesterase

(AcChE) [1]. The symptoms after exposure to a nerve agent include shortness of breath,

disorientation, runny nose, eye irritation, blurred vision, nausea, vomiting, general

weakness, and eventual loss of consciousness. Large inhalation exposures are likely to kill

people immediately.

Mustards are good alkylating agents. They alkylate DNA and induce programmed cell

death (apoptosis). They are mutagenic, carcinogenic and cause severe skin, eye and

mucosal pain and irritation. Within 24 hours of exposure, victims experience intense

itching and skin irritation, which gradually turns into large blisters filled with yellow fluid

wherever the mustard agent contacted the skin [2]. Exposure to high doses can be fatal.

There are not so many possibilities to treat people exposed to chemical warfare. Atropine

and pralidoxime chloride are antidotes for nerve agent toxicity; however, pralidoxime

must be administered within minutes to a few hours following exposure (depending on

the specific agent) to be effective. Treatment consists of supportive measures and

repeated administration of antidotes. Applying bioscavangers, such as AcChE and some

other esterases is a novel approach, but these proteins have low stability and efficiency

[3]. 

Current treatment of nerve agent and mustard poisoning has limited efficacy and more

efficient medical countermeasures need to be developed that provide higher survival

rates, eliminate or reduce enduring adverse effects to survivors, and significantly reduce

or eliminate the need for repeated administration of therapeutic drugs.

How can CDs help against nerve agents and mustard?

Catalysing the inactivation

It has been known already since 1970 from the works of van Hooidonk et al. that similarly

to esterases CDs catalyse the hydrolysis of phosphates and phosphonates including also

the nerve agents [4]. While αCD was found effective for sarin [5], βCD catalyzed the

degradation of soman [6]. None of them inactivated tabun and VX [7].

Much better results were obtained with derivatives of βCD containing nucleophilic

substituent iodosobenzoic acid (IBA, Fig. 3) or oxim [8,9]. The nerve agent trapped by the
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CD cavity reacts with the nucleophilic group previously grafted on the CD and cleaves the

P-X (N, F, S) bond. 

Figure 3: Chemical formula of iodosobenzoic acid (IBA)

All the tested G-type agents were efficiently degraded in the presence of βCD-IBA. In

addition, enantioselective degradation of cyclosarin (GF) was observed [10]. 

The ability of CD-IBA to detoxify various nerve agents decreased in the order cyclosarin >

sarin > tabun >> VX. No detoxification of VX could be detected [11]. Recently the IBA-βCD

was further modified by an imidazole group on the glucopyranose moiety adjacent to that

with IBA [12]. The imidazole substituent deprotonates IBA to transform it to anionic form

thus mimicking the mechanism of some hydrolases.

HPBCD can solubilize sarin simulant trimethyl phosphate (TMP), mustard simulant 2-

chloroethyl ethyl sulfide (2-CEES) and methyl parathion. In the presence of HPBCD/IBA

complex a part of CEES was hydrolyzed and the other part of CEES was oxidized by IBA

inside of the complex. The complex was successfully applied for decomposition of

disiopropyl fluorophosphates (DFP), an organophosphorous insecticide used earlier

mixed with mustard as chemical warfare agent. The mechanism is P-F cleavage, after DFP

molecules entered into the cavity of HPBCD [13].

Protective wear is proposed based on functionalized polymer nanofibre membranes from

PVC polymer fabricated with βCD, IBA, a blend of βCD + IBA, and IBA-substituted βCD.

These functionalized nanofibres were found effective for the decontamination of

paraoxon, a nerve agent stimulant [14].

As βCD-IBA cannot detoxify tabun, another CD derivative: CD substituted with

hydroxamic acid (CDHA) was synthesized [15]. βCD derivatives monosubstituted by a 2-

pyridin-aldoxime moiety at O-2 position proved to be able to hydrolyse tabun [9]. The

highest activity was observed for a βCD containing a 4-formylpyridinium oxime residue

in O-6-position of one glucose subunit. Comparison of the activity of this compound with

that of an analogue in which the cyclodextrin ring was replaced by a glucose residue
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demonstrated that the cyclodextrin is not necessary for activity but beneficial. The mode

of action of the cyclodextrin involves covalent modification of its oxime group rendering

the scavenger inactive after reaction with the tabun molecule [16,17]. Covalently bound

soman-βCD conjugate was found by FAB/MS and FAB/MS/MS as the main product

identified from the reaction of βCD and soman, as well [18].

Artificial enzymes based on CDs were patented as catalytic coating for the degradation of

chemical warfare agents [19].

Solubilizing and stabilizing the drugs against poisoning by nerve agents 

Pyridostigmine bromide, a potent anticholinesterase drug [20] and ondansetron used

against vomiting [21] as a cure for symptoms caused by nerve agents were complexed by

CD to obtain formulations with improved stability, bioavailability and taste.

Enantioselective analysis of nerve agents

The chiral analysis of nerve agents is important because there exist significant differences

in the reported toxicity and AChE inhibition rates of the various stereoisomers. All four

stereoisomers of soman, and the two-two isomers of the other nerve agents were

successfully resolved on 2,6-di-O-pentyl-3-O-butyryl γCD staztionary phase [22,23].

A fast, sensitive and easily applicable GC-MS assay was developed for the chiral

quantification of tabun and VX, respectively, in biological samples using βCD capillary

column (Supelco BetaDex 225) and Hydrodex-β-TBDAc column [24,25].

A sensitive, stochastic nanopore-based analytical method was described for the detection

of cyclohexyl methylphosphonic acid (CMPA) and pinacolyl methylphosphonate (PMPA),

hydrolytes of nerve agents soman and cyclosarin, resp. The method uses a multi-

functionalized α-hemolysin protein ion channel as the sensing element, with a host

molecule  βCD lodged in the lumen of the channel as a molecular adapter. The capture

and release of CMPA/PMPA by the βCD host caused current modulations in the nanopore

[26]. Sarin, tabun, and VX hydrolysis products, as well as other common pesticides, do not

interfere with detection of the analytes [27].
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The properly designed CD derivatives can effectively detoxify the nerve agents. The most

active CDs could be immobilized on textiles in order to develop protective equipments

[28]. They could be also used by injection to treat intoxicated persons, or to design

hemofilters for an out-patient detoxification by an extra-corporeal treatment. Thus, these

various scavengers devices could be applied at various stages after an attack by chemical

warfare agents.

In addition to detoxification, CDs can be used in the traditional way for improving the

formulations of the antidotes and other drugs used for relief of the symptoms after a

chemical attack. The CD-containing stationary phases and nanopores are useful in the

analysis of nerve agents.
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Beta-cyclodextrin, Chitosan, Diabetes, Glipizide, In vitro permeation, Transdermal drug

delivery

Behin, S. R.; Punitha, I. S.; Saju, F.: Der Pharmacia Lettre, 2013, 5, 278-286

Synergistic interaction of paclitaxel and curcumin with cyclodextrin polymer

complexation in human cancer cells

Beta-cyclodextrin, Cellular Uptake, Delivery, Cisplatin, Taxol, Nanoformulations

Boztas, A. O.; Karakuzu, O.; Galante, G.; Ugur, Z.; Kocabas, F.; Altuntas, C. Z.; Yazaydin, A.

O.: Mol. Pharm., 2013, 10, 2676-2683; DOI:10.1021/mp400101k
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Modified-release ointment with nitroglycerin ββββ-cyclodextrin inclusion complex for

treatment of anal fissures

Beta-cyclodextrin, Anal fissures, Nitroglycerin, Ointment, Prolonged release

Centkowska, K.; Sznitowska, M.: Journal of Pharmacy and Pharmacology (2013);

DOI:10.1111/jphp.12120

Use of inclusion complex of cyclodextrin with ambenonium to improve the treatment

of anticholinesterase poisoning

Beta-cyclodextrin, Acetylcholinesterase, Strategies

Yudin, M. A.; Ivanov, I. M.; Nikiforov, A. S.; Kornyukhina, T. M.; Tyunin, M. A.: Bull. Exp. Biol.

Med., 2013, 155, 218-220

Glucose-triggered release using enzyme-gated mesoporous silica nanoparticles

Benzimidazole, Cyclodextrin Modified Glucose Oxidase, Glucose, Capping Phenomenon,

Chemical Analysis, Chemical Reaction, Chemical Structure, Proton Transport, Substitution

Reaction

Aznar, E.; Villalonga, R.; Gimenez, C.; Sancenon, F.; Marcos, M. D.; Martinez-Mañez, R.; Diez,

P.; Pingarron, J.M.; Amoros, P.: Chemical Communications, 2013, 49, 6391-6393;

DOI:10.1039/c3cc42210k

Problems in ophthalmic drug delivery: evaluation of the interaction between

preservatives and cyclodextrins

Benzalkonium Compounds, Ethylenediaminetetraacetic Acid, Fluorometholone, Parabens

Malaekeh-Nikouei, B.; Fazly Bazzaz, B. S.; Soheili, V.; Mohammadian, K.: Jundishapur Journal

of Microbiology, 2013, 6; DOI:10.5812/jjm.6333

The antitumor effects of an arsthinol-cyclodextrin complex in a heterotopic mouse

model of glioma

Arsenic, Brain Tumors, Cancer, Glioblastoma, Glioma

Becherirat, S.; Lanhers, M.-C.; Socha, M.; Yemloul, M.; Astier, A.; Loboda, C.; Aniceto, N.;

Gibaud, S.: European Journal of Pharmaceutics and Biopharmaceutics (2013);

DOI:10.1016/j.ejpb.2013.06.021

Formation of extended probe-cyclodextrin nanotubular supra structures: endogenous

surfactants triggered on-demand release

Aqueous Medium, Ground-State Interactions, On-Demand Release, Picosecond Time,

Steady-State Absorption, Supramolecular Complexes, Targeted Drug Delivery,

Transmission Electron

Mallick, A.; Haldar, B.; Roy, U.K.: Chemical Physics Letters, 2013, 580, 82-87;

DOI:10.1016/j.cplett.2013.06.057
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Preparation of soluble stable c60/human serum albumin nanoparticles via

cyclodextrin complexation and their reactive oxygen production characteristics

Antioxidant Activity, Phototoxicity, 2-Hydroxypropyl-Beta-Cyclodextrin, Fullerene, Human

Serum Albumin, Photodynamic Therapy

Abdulmalik, A.; Hibah, A.; Zainy, B.M.; Makoto, A.; Daisuke, I.; Masaki, O.; Kaneto, U.;

Fumitoshi, H.: Life Sciences, 2013, 93, 277-282; DOI:10.1016/j.lfs.2013.06.021

Itraconazole: an update on pharmacology and clinical use for treatment of invasive

and allergic fungal infections

Antifungal, Itraconazole, Pharmacodynamics, Pharmacokinetics, Toxicodynamics

Lestner, J.; Hope, W. W.: Expert Opin. Drug Metab. Toxicol., 2013, 9, 911-926;

DOI:10.1517/17425255.2013.794785

Enhanced antibacterial and anti-quorum sensing activities of triclosan by

complexation with modified ββββ-cyclodextrins

Antibacterial activity, Biofilm, Cyclodextrin, Pathogenic bacteria, Quorum sensing,

Triclosan

Fidaleo, M.; Zuorro, A.; Lavecchia, R.: World Journal of Microbiology and Biotechnology, 2013,

29, 1731-1736; DOI:10.1007/s11274-013-1335-z

An oral formulation of angiotensin-(1-7) reverses corpus cavernosum damages

induced by hypercholesterolemia

Angiotensin-(1-7), Erectile Dysfunction, Fibrosis, Hydroxypropyl-Cyclodextrin,

Hypercholesterolemia, Mas Receptor, Oxidative Stress

Fraga-Silva, R. A.; Costa-Fraga, F. P.; Savergnini, S. Q.; De Sousa, F. B.; Montecucco, F.; Da

Silva, D.; Sinisterra, R. D.; Mach, F.; Stergiopulos, N.; Da Silva, R. F.; Santos, R. A.: Journal

of Sexual Medicine (2013); DOI:10.1111/jsm.12262

Biomimetic pseudopolyrotaxane prodrug micelles with high drug content for

intracellular drug delivery

Alpha-cyclodextrin, Block-Copolymer

Wang, Y.; Wang, H.; Chen, Y.; Liu, X.; Jin, Q.; Ji, J.: Chem. Commun., 2013, 49, 7123-7125;

DOI:10.1039/c3cc43687j

Edited and produced by: CYCLOLAB – page: 34



VOLUME 27. No 10. 

Isothermal titration calorimetry (itc) study of natural cyclodextrins inclusion

complexes with drugs

alpha-Cyclodextrin, Beta-Cyclodextrin, ((+/-))Brompheniramine, (+)Brompheniramine,

Cyclopentolate, Inclusion complexes, Isothermal titration calorimetry (ITC)

Wszelaka-Rylik, M.; Gierycz, P.: Journal of Thermal Analysis and Calorimetry, 2013, 111,

2029-2035; DOI:10.1007/s10973-012-2251-4

Preparation and in vitro evaluation of self-assembled beads drug delivery system of

berberine hydrochloride

alpha-cyclodextrin, Beads, Berberine hydrochloride, Lipid-based formulations, Self-

assembled drug delivery system, Soybean oil

Liu, C.; Xu, Y.; Ouyang, H.; Yi, T.: Zhongguo Zhongyao Zazhi, 2013, 38, 1924-1928;

DOI:10.4268/cjcmm20131216

In vitro antimicrobial activity of the leaf extracts of argemone mexicana against

selected pathogenic microorganisms

Alkaliphilic bacteria, Cyclodextrin glycosyl transferase, Lonar lake, Paenibacillus sp L55,

Taguchi DOE

Krishna Kumari, C.; Shanmuga Reddy, C.; Raja Ratna Reddy, Y.; Narapa Reddy, D.; Damodar

Reddy, C.: International Journal of Pharma and Bio Sciences, 2013, 4, B536-B541

Sugammadex, a neuromuscular blockade reversal agent, causes neuronal apoptosis

in primary cultures

AIF, Apoptosis, CytC, Smac/Diablo and CASP-3, Sugammadex

Palanca, J. M.; Aguirre-Rueda, D.; Granell, M. V.; Aldasoro, M.; Garcia, A.; Iradi, A.; Obrador,

E.; Mauricio, M. D.; Vila, J.; Gil-Bisquert, A.; Valles, S. L.: International Journal of Medical

Sciences, 2013, 10, 1278-1285; DOI:10.7150/ijms.6254

Sildenafil citrate monohydrate-cyclodextrin nanosuspension complexes for use in

metered-dose inhalers

Aerosols, Cyclodextrin, Metered-dose inhaler, Nanosuspension, Sildenafil citrate,

Sildenafil-cyclodextrin complex: Int. J. Pharm. (2013)

Sawatdee, S.; Phetmung, H.; Srichana, T.; DOI:10.1016/j.ijpharm.2013.07.023

Preparation of gastric soluble enrofloxacin granules with short-time delayed release

properties

Acrylic resin, Dissolution, Enrofloxacin, Granules, Short-time delayed release

Li, D.; Zhao, H.; Ma, G.: Beijing Huagong Daxue Xuebao Ziran Kexueban/Journal of Beijing

University of Chemical Technology (Natural Science Edition), 2013, 40, 98-102
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ββββ-Cyclodextrin-complexed (-)-linalool produces antinociceptive effect superior to that

of (-)-linalool in experimental pain protocols

acetic acid, Analgesic agent, Beta cyclodextrin derivative, Capsaicin, carrageenan,

Glutamic acid, Linalool, terpene, Tumor necrosis factor alpha, animal experiment,

Antiinflammatory activity, Antinociception, article, Biological activity, Drug structure, Hot

plate test, Leukocyte migration, Locomotion, male, Nonhuman, pain, Peritoneal fluid,

Peritonitis, priority journal, Rat, writhing test, Cinnamomum verum, Lamiaceae,

Lauraceae, Mentha, Mus, Rodentia

Quintans-Junior, L. J.; Barreto, R. S. S.; Menezes, P. P.; Almeida, J. R. G. S.; Viana, A. F. S.

C.; Oliveira, R. C. M.; Oliveira, A. P.; Gelain, D. P.; de Lucca Jr., W.; Araujo, A. A. S.: Basic

and Clinical Pharmacology and Toxicology, 2013, 113, 167-172; DOI:10.1111/bcpt.12087

Model predicting impact of complexation with cyclodextrins on oral absorption

Absorption, Bioavailability, Cyclodextrins, Low-solubility drugs, Modeling

Gamsiz, E. D.; Thombre, A. G.; Ahmed, I.; Carrier, R. L.: Biotechnology and Bioengineering,

2013, 110, 2536-2547; DOI:10.1002/bit.24932

Analgesic efficacy and safety of a novel injectable formulation of diclofenac compared

with intravenous ketorolac and placebo after orthopedic surgery: a multicenter,

randomized, double-blinded, multiple-dose trial

2 hydroxypropyl beta cyclodextrin, Diclofenac, ketorolac, Morphine, placebo, adult, Aged,

analgesia, Article, controlled study, Double blind procedure, Drug efficacy, Drug safety,

Female, human, Major clinical study, Male, multicenter study, Orthopedic surgery,

Postoperative pain, Priority journal, Randomized controlled trial

Daniels, S.; Melson, T.; Hamilton, D.A.; Lang, E.; Carr, D.B.: Clinical Journal of Pain, 2013, 29,

655-663; DOI:10.1097/AJP.0b013e318270f957

Synthesis and characterization of thiolated carboxymethyl chitosan-graft-

cyclodextrin nanoparticles as a drug delivery vehicle for albendazole

1,6-Hexamethylene Diisocyanate, Carboxymethyl Chitosan

Alamdarnejad, G.; Sharif, A.; Taranejoo, S.; Janmaleki, M.; Kalaee, M.R.; Dadgar, M.;

Khakpour, M.: J. Mater. Sci.: Mater. Med., 2013, 24, 1939-1949; DOI:10.1007/s10856-013-

4947-9
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4. CDs in Cell Biology

Cyclovector - a versatile platform technology for delivery of RNAi-based therapeutics

Click Chemistry, Pre-Clinical Case Studies, Huntington's Disease, Prostate Cancer,

Neurodegenerative Diseases

O’Driscoll, C. M.: IL-05 Abstract Book of 3rd European Conference on Cyclodextrins, October 2-

4, 2013, Antalya, Turkey

Application of flow cytometry for estimation of lipid content changes induced by

arachidonic acid and methyl-beta-cyclodextrin in the lipid bodies of epithelial cells

Unsaturated Fatty-Acids, Nile-Red, Eicosanoid Formation, Body Formation, Droplets,

Cholesterol, Triglycerides, Trafficking, Macrophage, Perilipin

Fock, E. M.; Fedorova, E. V.; Parnova, R. G.: Biologicheskie Membrany, 2013, 30, 221-229;

DOI:10.7868/S0233475513020047

Supramolecular host-guest pseudocomb conjugates composed of multiple star

polycations tied tunably with a linear polycation backbone for gene transfection

Transfer Radical Polymerization, Beta-cyclodextrin Cores, Poly(glycidyl methacrylate),

Delivery, Polymers, Nanoparticles, Vectors, Copolymer

Hu, Y.; Chai, M. Y.; Yang, W. T.; Xu, F. J.: Bioconjug. Chem., 2013, 24, 1049-1056;

DOI:10.1021/bc400115e

Cetuximab enhances trail-induced gastric cancer cell apoptosis by promoting [disc]

formation in lipid rafts

TRAIL, Cetuximab, DISC, Lipid rafts, Gastric cancer

Xu, L.; Hu, X.; Qu, X.; Hou, K.; Huachuan Zheng; Yunpeng Liu: Biochemical and Biophysical

Research Communications, 2013, 439(2), 285–290; DOI:10.1016/j.bbrc.2013.08.040

Cationic and pegylated amphiphilic cyclodextrins: co-formulation opportunities for

neuronal sirna delivery

Small Interfering RNA, Intracellular Trafficking, Nonviral Vectors 

O'Mahony, A. M.; Ogier, J.; Darcy, R.; Cryan, J. F.; O'Driscoll, C. M.: PLOS ONE, 2013, 8;

DOI:10.1371/journal.pone.0066413

Edited and produced by: CYCLOLAB – page: 37



VOLUME 27. No 10. 

Hyperglycemia-induced protein kinase C ββββ(2) activation induces diastolic cardiac

dysfunction in diabetic rats by impairing caveolin-3 expression and akt/enos

signaling

Induced Rhoa Activation, Nitric-oxide Synthase, Contractile Dysfunction, Myocardial

Dysfunction, Glut-4 Translocation, N-acetylcysteine, Heart-failure, Growth-factor,

Cardiomyopathy, Inhibition

Lei, S.; Li, H.; Xu, J.; Liu, Y.; Gao, X.; Wang, J.; Ng, K. F. J.; Lau, W. Bond; Ma, X-L.;

Rodrigues, B.; Irwin, M. G.; Xia, Z.: Diabetes, 2013, 62, 2318-2328; DOI:10.2337/db12-1391

Synthesis, characterization, and evaluation of pluronic-based beta-cyclodextrin

polyrotaxanes for mobilization of accumulated cholesterol from niemann-pick type c

fibroblasts

Inclusion Complexes, Drug-Delivery, Poly(Propylene Glycol), Poly(Ethylene Glycol),

Alpha-Cyclodextrin, Self-Diffusion, Every Organ, Disease, Mouse, Gene

Collins, C. J.; McCauliff, L. A.; Hyun, S-H.; Zhang, Z.; Paul, L. N.; Kulkarni, A.; Zick, K.; Wirth,

M.; Storch, J.; Thompson, D. H.: Biochemistry, 2013, 52, 3242-3253; DOI:10.1021/bi3010889

N-glycosylation modulates the membrane sub-domain distribution and activity of

glucose transporter 2 in pancreatic beta cells

Glycosylation, N-acetylglucosaminyltransferase-IVa, Lipid Raft-microdomain

Ohtsubo, K.; Takamatsu, S.; Gao, C.; Korekane, H.; Kurosawa, T. M.; Taniguchi, N.:

Biochemical and Biophysical Research Communications, 2013, 434(2), 346-351;

DOI:10.1016/j.bbrc.2013.03.076

Procyanidins can interact with caco-2 cell membrane lipid rafts: involvement of

cholesterol

Deoxycholate, Flavanols, Flavonoid-membrane interactions, Lipid rafts, Membrane

cholesterol, Procyanidin

Verstraeten, S.V.; Jaggers, G.K.; Fraga, C.G.; Oteiza, P.I.: Biochimica et Biophysica Acta -

Biomembranes, 2013, 1828, 2646-2653; DOI:10.1016/j.bbamem.2013.07.023

Interleukin-1ββββ alters the sensitivity of cannabinoid CB1 receptors controlling

glutamate transmission in the striatum

Cytokines, Endocannabinoid System, Glutamate, Inflammation, Neurodegeneration,

Synaptic Transmission

De Chiara, V.; Motta, C.; Rossi, S.; Studer, V.; Barbieri, F.; Lauro, D.; Bernardi, G.; Centonze,

D.: Neuroscience, 2013, 250, 232-239; DOI:10.1016/j.neuroscience.2013.06.069
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A versatile approach towards the compaction, decompaction, and immobilization of

dna at interfaces by using cyclodextrins

DNA, Interfaces, Monolyers, Self-assembly

Gonzalez-Perez, A.; Ruso, J. M.: ChemPhysChem, 2013, 14, 2544-2553;

DOI:10.1002/cphc.201300234

Epigallocatechin-3-gallate reduces inflammation induced by calcium pyrophosphate

crystals in vitro

Chemokines, Cytokines, Epigallocatechin-3-gallate, Inflammation, Osteoarthritis

Oliviero, F.; Sfriso, P.; Scanu, A.; Fiocco, U.; Spinella, P.; Punzi, L.: Frontiers in Pharmacology,

2013, 4, art_number 51; DOI:10.3389/fphar.2013.00051

Lipid efflux mediated by alkylphospholipids in HEPG2 cells

Cellular Cholesterol Efflux, Plasma-Membrane Cholesterol, Endoplasmic-Reticulum,

Human Fibroblasts, Sphingomyelin, Miltefosine

Rios-Marco, P.; Segovia, J. L.; Jimenez-Lopez, J. M.; Marco, C.; Carrasco, M. P.: Cell Biochem.

Biophys., 2013, 66, 737-746; DOI:10.1007/s12013-013-9518-7

Curcumin inhibits the proliferation of airway smooth muscle cells in vitro and in vivo

Caveolin 1, Curcumin, Mitogen Activated Protein Kinase, Platelet Derived Growth Factor,

Cell Infiltration, Cell Proliferation, Comparative Study, Dysphoria, Dyspnea Respiratory

Tract Inflammation, Smooth Muscle Fiber, Tachypnea, Western Blotting

Zeng, X.; Cheng, Y.; Qu, Y.; Xu, J.; Han, Z.; Zhang, T.: International Journal of Molecular

Medicine, 2013, 32, 629-636; DOI:10.3892/ijmm.2013.1425

The effect of cholesterol addition, buffer, and ph on equine sperm stored at 5 oc

Buffer, Cholesterol, Cooling, pH, Semen, Stallion

Crespilho, A. M.; Spizziri, B. E.; Meyers, M.; Graham, J. K.: Journal of Equine Veterinary

Science, 2013, 33, 663-666; DOI:10.1016/j.jevs.2012.09.004

Epidermal stem cells manipulated by pDNA-vegf165/cyd-pei nanoparticles loaded

gelatin/ββββ-tcp matrix as a therapeutic agent and gene delivery vehicle for wound

healing

Beta-cyclodextrin-Linked Polyethylenimine, Epidermal Stem Cells, Gelatin/Beta-Tricalcium

Phosphate Scaffold, Nonviral Gene Delivery, Wound Repair And Regeneration

Peng, L-H.; Wei, W.; Qi, X-T.; Shan, Y-H.; Zhang, F-J.; Chen, X.; Zhu, Q-Y.; Yu, L.; Liang, W-

Q.; Gao, J-Q.: Molecular Pharmaceutics, 2013, 10, 3090-3102; DOI:10.1021/mp400162k
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Detection of cd133 (prominin-1) in a human hepatoblastoma cell line (huh-6 clone 5)
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Akita, M.; Tanaka, K.; Murai, N.; Matsumoto, S.; Fujita, K.; Takaki, T.; Nishiyama, H.:

Microscopy Research and Technique, 2013, 76, 844-852; DOI:10.1002/jemt.22237

Oral formulation of angiotensin-(1-7) improves lipid metabolism and prevents high-

fat diet-induced hepatic steatosis and inflammation in mice

Angiotensina-(1.7), Fatty liver, Lipid metabolism, Obesity, Visceral steatosis, congenital

Feltenberger, J. D.; Andrade, J. M. O.; Paraiso, A.; Barros, L. O.; Filho, A. B. M.; Sinisterra, R.

D. M.; Sousa, F. B.; Guimarães, A. L. S.; De Paula, A. M. B.; Campagnole-Santos, M. J.;

Qureshi, M.; Dos Santos, R. A. S.; Santos, S. H. S.: Hypertension, 2013, 62, 324-330;

DOI:10.1161/HYPERTENSIONAHA.111.00919

5. CDs in Food, Cosmetics and Agrochemicals

Encapsulation of apple polyphenols in ββββ-CD nanosponges 

Rutin, Phloridzin, Chlorogenic acid

Ramirez-Ambrosi, M.; Caldera, F.; Trotta, F.; Gallo, B.; Berrueta, L. A.: P-18 Abstract Book of

3rd European Conference on Cyclodextrins, October 2-4, 2013, Antalya, Turkey

Electrospun polylactic acid nanofibers incorporating gallic acid-cyclodextrin inclusion

complex 

Antioxidant Activity, Food Packaging

Aytac, Z.; Uyar, T.: P-22 Abstract Book of 3rd European Conference on Cyclodextrins, October

2-4, 2013, Antalya, Turkey

Investigation of anethole and estragole complexation with cyclodextrins

Alpha-, Beta-, Gamma-CD, HPBCD, RAMEB, CRYSMEB

Kfoury, M.; Auezova, L.; Greige, H.; Mallard, I.; Fourmentin, S.: OP-12 Abstract Book of 3rd

European Conference on Cyclodextrins, Oct. 02-04, 2013, Antalya, Turkey 

Preparation and physicochemical characterization of the supramolecular inclusion

complex of naringin dihydrochalcone and hydroxypropyl-ββββ-cyclodextrin

Sweetener, Antioxidant, Naringin Dihydrochalcone, Hydroxypropyl-Beta-Cyclodextrin,

Inclusion Complex, Supramolecule, Physicochemical Property

Liu, B.; Zhu, X.; Zeng, J.; Zhao, J.: Food Research International, 2013, 54(1), 691–696;

DOI:10.1016/j.foodres.2013.08.007
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The effect of caseinate on inclusion complexes of γγγγ-cyclodextrin for oxidative

stabilization of fish oil

Polyunsaturated Fatty-Acids, Sodium Caseinate, Encapsulation, Stability, Emulsions

Lee, C-M.; Kim, M-H.; Na, H-S.; Kim, J.; Lee, K-Y.: Biotechnology and Bioprocess Engineering,

2013, 18, 507-513; DOI:10.1007/s12257-012-0752-4

Host-guest molecular interactions in vanillin/amylose inclusion complexes

Inclusion complex, Amylose, Fourier transformed infrared spectroscopy (FT-IR), Circular

dichroism (CD), Differential scanning calorimetry (DSC)

Rodriguez, S. D.; Bernik, D. L.: Applied Spectroscopy, 2013, 67, 884-891; DOI:10.1366/12-

06981

Prevalent and persistent escherichia coli o157:h7 strains on farms are selected by

bovine passage

E. coli O157:H7, Pulsed-Field Gel Electrophoresis, Evolution, Bovine Passage, Population

Dynamics, Pathogen Prevalence

Jeong, K. C.; Hiki, O.; Kang, M. Y.; Park, D.; Kaspar, C. W.: Veterinary Microbiology, 2013,

162(2–4), 912-920; DOI:10.1016/j.vetmic.2012.11.034

Fe-pillared clay mineral-based formulations of imazaquin for reduced leaching in soil

Controlled release formulation, Cyclodextrin, Herbicide, Imazaquin, Montmorillonite,

Pillared clay

Undabeytia, T.; Galan-Jimenez, M.C.; Gomez-Pantoja, E.; Vazquez, J.; Casal, B.; Bergaya, F.;

Morillo, E.: Applied Clay Science (2013); DOI:10.1016/j.clay.2013.07.001

Off-flavor precursors in soy protein isolate and novel strategies for their removal

Beta-cyclodextrin, Oleosins, Phospholipase A(2), Ultrasound, Off-Flavor, Soy Protein

Isolate, Seed Oil Bodies, Supercritical Carbon-Dioxide, Lipid Monolayers, Aqueous-

Solution, 11s Globulin

Damodaran, S.; Arora, A.: Annu. Rev. Food Sci. Technol., 2013, 4, 327-346;

DOI:10.1146/annurev-food-030212-182650

ββββ-Cyclodextrin as a photostabilizer of the plant growth regulator 2-(1-naphthyl)

acetamide in aqueous solution

2-(1-Naphthyl)-acetamide, Photodegradation, Photoprotector, Plant Growth Regulator

Da Silva, E. S.; Burrows, H. D.; Wong-Wah-Chung, P.; Sarakha, M.: Journal of Inclusion

Phenomena and Macrocyclic Chemistry, 2013, 1-8; DOI:10.1007/s10847-013-0355-5
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Encapsulation and controlled release of antifungal propionic acid utilizing

biodegradable active films based on natural polymers

Active Packing, Propionic Acid, Antimicrobial Films, Biodegradable Films, Encapsulation,

Controlled Release

Poverenov, Elena; Granit, Rina; Gabai, Shiran: European Food Research And Technology,

2013, 237, 19-26; DOI:10.1007/s00217-013-2011-0

6. CDs for other Industrial Applications

Modification of synthetic polymers using amphiphilic cyclodextrins

Self-Assembled Layers, Coat Efficacy, Coat Stability, Contact Angle Measurments

Lumholdt, L.; Nielsen, T. T.; Larsen, K. L.: P-37 Abstract Book of 3rd European Conference on

Cyclodextrins, October 2-4, 2013, Antalya, Turkey

Trapping of volatile organic compounds by amphiphilic cyclodextrin functionalized

polypropylene nonwovens

Pollutants, Textile, Multi-Layers

Lumholdt, L.; Fourmentin, S.; Nielsen, T. T.; Larsen, K. L.: P-36 Abstract Book of 3rd European

Conference on Cyclodextrins, October 2-4, 2013, Antalya, Turkey

Functionalization of cellulose acetate nanofibers with cyclodextrins by using 'click'

chemistry

Phenanthrene, Filtration, Azide-beta-CD, Insoluble CD-Polymers

Celebioglu, A.; Demirci, S.; Uyar, T.: P-61 Abstract Book of 3rd European Conference on

Cyclodextrins, October 2-4, 2013, Antalya, Turkey

Biodiesel fuel production from waste cooking oil by the inclusion complex of

heteropoly acid with bridged bis-cyclodextrin

Transesterification, Fatty Acid Methyl Estersbiodiesel, Bridged Bis-Cyclodextrin,

Heteropoly Acid, Waste Cooking Oil

Zou, C.; Zhao, P.; Shi, L.; Huang, S.; Luo, P.: Bioresource Technology (2013);

DOI:10.1016/j.biortech.2013.07.149

Phosphane-phosphite chelators built on a alpha-cyclodextrin scaffold: application in

Rh-catalysed asymmetric hydrogenation and hydroformylation

Regioselective A,B-Functionalisation of a Methylated Alpha-cyclodextrin, Rhodium

Complexes, asymmetric Catalysis, Cavitands, Cyclodextrins, Phosphane Li-Gands,

Platinum, Rhodium

Jouffroy, M.; Semeril, D.; Armspach, D.; Matt, D.: European Journal of Organic Chemistry

(2013); DOI:10.1002/ejoc.201300854
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Designing a photoresponsive molecularly imprinted system on a silicon wafer

substrate surface

Polymer, Wettability, Separation, Nanotubes, Membranes, Binding

Wang, D.; Xie, D.; Shi, W.; Sun, S0; Zhao, C.: Langmuir, 2013, 29, 8311-8319;

DOI:10.1021/la401201w

New approach to the reduction of recombination in dye-sensitised solar cells via

complexation of oxidised species

Polyethyleneglycol Dimethyl Ether, ab initio, Dye-Sensitised Solar Cells, Electrochemical

Impedance Spectra, Intensity Modulated Photovoltage Spectroscopies Iodide/Triiodide

Redox Couples

Song, H-K.; Yoon, J.; Won, J.; Kim, H.; Yeom, M. S.: Journal of Nanoscience and
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