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Electrospinning of Functional Nanofibers
with Cyclodextrins

Functional nanofibers by electrospinning

Electrospinning is a versatile and cost-effective technique for producing functional nanofibers
from various polymers, blends, composites, ceramics, etc. Electrospinning is an electro-
hydrodynamic process which has lately become an exciting and versatile platform technology
for the production of nanofibrous materials. The simplicity of the electrospinning setup and the
relatively high production rate of nanofibers make this process highly attractive for both
academia and industry. In electrospinning technique, a continuous filament is electrospun from
polymer solutions (most common) or polymer melts (very limited) under a very high electrical
field (Figure 1a) resulting in ultra-fine fibers (1000 times smaller than a single human hair)
ranging from tens of nanometers to few microns in diameter (Figure 1b). Very briefly, the
electrospinning process takes place between a spinning head (capillary opening (nozzle) or a
rotating drum (nozzle-less)) and a collector counter electrode where a high voltage is applied
(typical 10-30 kV) (Figure 1a). Electrospun nanofibers/nanowebs (Figure 1c) have several
remarkable characteristics such as very large surface-to-volume ratio, high porosity within the
nanoscale, unique physical and mechanical properties along with the flexibility for
chemical/physical functionalization. The outstanding properties and multi-functionality of
nanofibers/nanowebs make them favorable candidates in many areas including healthcare,
filtration, textiles, energy, sensors, electronics, environmental, food, packaging, agriculture,

etc.
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Figure 1. (a) Schematic view of electrospinning,
(b) Electrospun polymeric nanofibers (~50-100 nm diameter) on my single hair (50 micron),

(c) Free-standing and flexible nature of electrospun nanofibrous mat.
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Functionalization of electrospun nanofibers with cyclodextrins

The functionalization of nanofibers with cyclodextrins (CDs) and cyclodextrin inclusion
complexes (CD-ICs) is extremely attractive since electrospun nanofibers/nanowebs containing
CDs and/or CD-ICs will have unique characteristics that can potentially improve and broaden
the application areas of cyclodextrins and electrospun nanofibers/nanowebs. In our research,
the electrospinning of functional nanofibers with CDs and/or CD-ICs is of particular interest to
us, since functional nanofibers/nanowebs can be produced for various application areas such as

filtration, medical, food and food packaging, textile, agriculture, etc.

Cyclodextrin functionalized electrospun polymeric nanofibers

By means of the electrospinning technique, we have successfully produced CD functionalized
polymeric nanofibers (Figure 2a). Various polymers such as polystyrene (PS) [1],
polymethylmethacrylate (PMMA) [2], polyethylene oxide (PEO) [3] and zein [4] were blended
with CDs and electrospun into uniform nanofibers/nanowebs. Three different types of native
CDs; a-CD, B-CD and y-CD were incorporated individually in electrospun polymeric nanofibers.
We found that the addition of CD in the polymer solutions facilitated the ability to
electrospinning nanofibers from polymer solutions at low polymer concentration yielding in
bead-free and uniform nanofibers. We observed that CD molecules were homogeneously
distributed within the polymer matrix without forming phase separated crystalline aggregates.
The choice of polymeric matrix is important in which polymer chains should not make inclusion
complexation with CD cavity and therefore CD will be available for further complexation

depending on the application such as encapsulating organic pollutants for filtration.

Molecular filters based on cyclodextrin functionalized electrospun polymeric

nanofibers

We have reported a new method for taking advantage of the very high surface area of
electrospun nanofibers to form molecular filters and/or nanofilters, with the added advantage
of incorporating CDs as functional additives that can trap molecules and function as highly
efficient filtration systems. The electrospun nanofibrous mats can both physically filter tiny
particles and remove industrial waste. The combination of CDs and the electrospun nanofibers
can potentially increase the efficiency of filters by facilitating complex formation with organic
compounds and the very high surface area of the nanofibers. We have demonstrated that CD
molecules can be incorporated onto electrospun nanofibers/nanowebs in order to develop more
efficient filters by facilitating both inclusion complex formation of CD with hazardous organic
molecules and the very high surface areas of the electrospun nanowebs. The molecular
filtration capability of these CD functionalized nanofibers/nanowebs was utilized for the
removal of organic waste molecules from aqueous solutions. As a proof-of-concept study, CD

molecules were successfully incorporated in electrospun polystyrene (PS) nanofibers and these
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CD functionalized nanofibrous membranes showed potential for efficient removal of organic
compounds (e.g.: phenolphthalein) from solution by the formation of inclusion complexes with
the CD molecules [5-6]. But, most of the CD molecules were buried inside the fiber matrix and
cannot be efficiently used for entrapment of pollutant molecules, only some CD molecules were
present on the fiber surface. Moreover, CD molecules were physically attached to the fiber

surface; so, the leaching of CD molecules from the fiber surface during filtration especially in

the liquid media was problem [5-6]. To overcome the leaching of CD in water filtration, the
surface modification of nanofibers with crosslinked poly-cylodextrin [7] or the chemical
attachment of CD onto electrospun nanofibers by click reaction [8] was successful, and the
removal of phenanthrene (PAH molecule) from aqueous solution was achieved [7-8]. We have
also shown that the electrospun nanofibers from physical mixture of polymer/CD can be quite
applicable for air filtration, for example, removal of volatile organic compounds (VOC) such as
aniline, styrene and toluene, from the surroundings (Figure 2b) [9-11]. Our results
demonstrate that nanofibers produced by electrospinning that incorporate CDs (a-CD, B-CD
and y-CD) with different sized cavities can filter organic molecules and the efficiency of the
filtration was dependent on the type of the CD used [6-11], and therefore, these CD
functionalized electrospun nanofibrous membranes can potentially be used for filtration,

purification, and separation processes.
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Figure 2. (a) Schematic representation of the electrospinning of polymer/CD nanofibers,
(b) Schematic representation of VOC removal by electrospun polymer/CD nanofibrous web for

air filtration application [9-11].

Cyclodextrin functionalized electrospun polymeric nanofibers/nanowebs: High
temperature stability and slow release of volatile active agents and controlled release
of drugs

Bioactive and volatile additives such as fragrances/flavors, essential oils, antioxidants, drugs,

antibacterials are mostly sensitive to heat, oxygen and light, however, cyclodextrin inclusion
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complexation (CD-IC) is very effective for the stabilization/protection and controlled/sustained
release of these additives. Therefore, incorporation of CD-IC into electrospun nanofibrous
matrix would improve the shelf-life, stability and slow release of such active additives.
Controlled release of drugs and antibacterials can also be achieved effectively by CD-IC. Our
research group has been very active in formation of CD-IC with certain additives such as
fragrances/flavors (menthol [12-14], vanillin [15-16]) antibacterial agents (triclosan [17], allyl
isothiocyanate [18]) essential oils and antioxidants (eugenol [19], geraniol [20],
quercetin [21], gallic acid [22], a-tocopherol (Vitamin-E) [23-24], curcumin [25]) and drugs
(naproxen [26], sulfisoxazole [27]) (Figure 3). Then, these CD-ICs were incorporated in
polymeric electrospun functional nanofibers/nanowebs. With this approach, functional
nanofibrous materials for textile, medical textile, food and packaging applications can be
obtained having long-lasting functionality due to stabilization and sustained/controlled release

of these additives by CD complexation.
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Figure 3. Schematic representation of inclusion complex formation between CD and guest
molecule (active agent such as flavor/fragrance) and the electrospinning of polymer/CD-IC

nanofibers.

Electrospinning of nanofibers from cyclodextrins

In principle, electrospinning of nanofibers involves high molecular weight polymers and high
solution concentrations since entanglements and overlapping between the polymer chains
sustain the continuous stretching of electrified jet for uniform fiber formation, otherwise, for
small molecules, electrospraying occurs which yields only beads instead of fibers. Hence, the

electrospinning of nanofibers from non-polymeric systems is quite a challenge. Cyclodextrins
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are cyclic oligosaccharides which are capable of self-assembly and form aggregates via
intermolecular hydrogen bonding in their concentrated solutions. In our earlier study, we
performed electrospinning of cyclodextrin-pseudopolyrotaxane (a-CD/PEG) nanofibers but we
needed to use polymeric carrier matrix (PEO) [28]. Later on, we have demonstrated for the
first time in the literature that chemically modified CD (MBCD) solutions having very high
concentration can be effectively electrospun into nanofibers/nanoweb without using any
polymeric carrier matrix (Figure 4) [29]. To have deep understanding, we have successfully
performed electrospinning of nanofibers from three different chemically modified CDs (HPBCD,
HPyCD and MBCD) in three different solvent systems (water, DMF and DMAc) [30]. However,
the electrospinning of native CDs (a-CD, B-CD and y-CD) is more challenging due to their low
water solubility when compared to that of chemically modified CDs. Nevertheless, we were able
to obtain highly concentrated homogeneous solutions of native CDs by using various solvent
systems and we were able to electrospun nanofibers from a-CD [31], B-CD [31] and
y-CD [32]. We have also demonstrated that the electrospun CD nanofibrous webs were also

capable for molecular capturing of VOCs (aniline, toluene and benzene) [32-33].

It is well-known that cyclodextrins are used as reducing and stabilizing agent for the synthesis
of metallic nanoparticles. In an earlier study, we used HPBCD as an additional reducing and
stabilizing agent in order to control size and uniform dispersion of silver nanoparticles (Ag-NP)
in electrospun polyvinyl alcohol (PVA) nanofibers [34]. Later on, the green and one-step
synthesis of gold nanoparticles (Au-NP) incorporated in electrospun cyclodextrin-nanofibers
(CD-NF) without the use of a carrier polymer matrix was also achieved by our group in which

CD was used as reducing and stabilizing agent as well as fiber matrix [35]. By using the CD

nanofibers as a fiber template, atomic layer deposition (ALD) of metal oxides such as Al,O;

and ZnO was performed. Nanocoatings were deposited on polymer-free electrospun

cyclodextrin nanofibers in which CD was dissolved in water to obtain nanotubes of Al,O; and

ZnO without calcination [36]. CD nanofibers/nanowebs having proper structural
stabilization/stability can also surface functionalized with adamantine-containing short-peptide
for the purpose of heavy metal removal [37] for waste water treatment or neurite

outgrowth [38] for tissue engineering applications.
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Figure 4. Schematic representation of the electrospinning of pure CD nanofibers without
polymeric carrier matrix. The photograph of free-standing electrospun CD nanofibrous web
[29-33].
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Electrospinning of cyclodextrin-inclusion complex nanofiber

The strategy of incorporation of CD-IC into high surface area polymeric nanofiber matrix may
offer practical applications. However, in the case of polymeric matrix used, the loading of the
active agents in nanofibers is limited between 3 to 5 % (w/w, with respect to fiber matrix)
since incorporation of enhanced amount of CD-IC 50 % (w/w, which corresponds to 3 to 5 %
active agent) often creates serious problem for the electrospinning of uniform nanofibers.
Additionally, polymer types used could be also a concern about the practices for different
applications. So, electrospinning of active agents of CD-IC nanofibers without using a polymer
matrix would be quite advantageous due to non-toxic nature of CD with the ability to form
inclusion complex which provides high temperature stability, improved water solubility and
enhanced antioxidant or antibacterial property. Moreover, much higher loading (10-15 %,
w/w) of active agents such as flavor, fragrance and essential oils can be efficiently
encapsulated in electrospun polymer-free CD-IC nanofibers than those with polymer matrices
and these active agents can be effectively preserved for a longer time due to inclusion

complexation.

Recently, we have reported the possibility of electrospinning of polymer-free nanofibers and
nanofibrous webs from CD-ICs [39-44]. For the electrospinning of CD-IC by itself without using
a carrier polymeric matrix, we find out that the primary criterion is the self-assembly and self-
aggregation of these supramolecular CD-IC molecules in their highly concentrated solutions.
For instance, free-standing and handy antibacterial electrospun nanofibers/nanowebs from
triclosan/cyclodextrin inclusion complexes were successfully produced [39-40]. The
electrospinning of UV-responsive supramolecular nanofibers from azobenzene/cyclodextrin
inclusion complex was also achieved [41]. The non-toxic and edible nature of CDs make them
quite suitable in food applications. Hence, for possible food applications, free-standing and
fast-dissolving electrospun nanofibrous webs of geraniol/CD-IC [42], vanillin/CD-IC [43] and
limonene/CD-IC [44] were obtained in which these CD-IC nanofibers have shown high thermal

stability, enhanced water solubility and enhanced antibacterial and antioxidant properties.
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Figure 5. (a) Chemical structure of modified CD and vanillin molecules, schematic
representation of IC formation between CD and vanillin, photographs of water based vanillin

dispersion and vanillin/CD-IC solutions,
(b) Schematic representation of the electrospinning of vanillin/CD-IC nanofibers,
(c) The photographs of electrospun vanillin/CD-IC nanofibrous webs (figure is taken from [43]).

In brief, the cyclodextrin functionalized electrospun nanofibers would be extremely interesting

and also sustainable since such bio-based nanofibrous materials will

have unique

characteristics having very high specific surface area, high fiber interconnectivity, nano-scale

porosity. More importantly, electrospinning of nanofibers having CD functionality and host-

guest inclusion complexation capability will enhance/extend the application areas of such
nanofibrous materials in environmental/filtration, medical, food, food packaging, textile,

cosmetics, agriculture, etc.

Edited and produced by: CYCLOLAB - page: 7



VOLUME 31. No 02.

References

1. Uyar, T.; Havelund, R.; Hacaloglu, J.; Zhou, X.; Besenbacher, F.; Kingshott, P. Formation and
characterization of cyclodextrin functionalized polystyrene nanofibers produced by electrospinning.
Nanotechnology, 20, 125605, 2009

2. Uyar, T.; Balan, A.; Toppare, L.; Besenbacher, F. Electrospinning of cyclodextrin functionalized
polymethylmethacrylate (PMMA) nanofibers. Polymer, 50, 475-480, 2009 (Top 25 Hottest Articles,
January to March 2009)

3. Uyar, T.; Besenbacher, F. Electrospinning of cyclodextrin functionalized polyethylene oxide (PEO)
nanofibers. European Polymer Journal, 45(4), 1032-1037, 2009 (Top 25 Hottest Articles, April to
June 2009)

4. Kayaci, F.; Uyar, T. Electrospun zein nanofibers incorporating cyclodextrins. Carbohydrate Polymers,
90(1), 558-568, 2012

5. Uyar, T.; Havelund, R.; Nur, Y.; Hacaloglu, J.; Besenbacher, F.; Kingshott, P. Molecular filters based
on cyclodextrin functionalized electrospun fibers. Journal of Membrane Science, 332, 129-137, 2009

6. Uyar, T.; Havelund, R.; Hacaloglu, J.; Besenbacher, F.; Kingshott, P. Functional electrospun
polystyrene nanofibers incorporating alpha, beta and gamma-cyclodextrins: Comparison of
molecular filter performance. ACS Nano, 4(9), 5121-5130, 2010

7. Kayaci, F.; Aytac, Z.; Uyar, T. Surface modification of electrospun polyester nanofibers with
cyclodextrin polymer for the removal of phenanthrene from aqueous solution. Journal of Hazardous
Materials, 261, 286-294, 2013.

8. Celebioglu, A.; Demirci, S.; Uyar, T. Cyclodextrin-grafted electrospun cellulose acetate nanofibers
via "click" reaction for removal of phenanthrene. Applied Surface Science, 305, 581-588, 2014

9. Uyar, T.; Havelund, R.; Nur, Y.; Balan, A.; Hacaloglu, J.; Toppare, L.; Besenbacher, F.; Kingshott, P.
Cyclodextrin functionalized poly(methyl methacrylate) (PMMA) electrospun nanofibers for organic
vapors waste treatment. Journal of Membrane Science, 365(1-2), 409, 2010

10. Kayaci, F.; Uyar, T. Electrospun polyester/cyclodextrin nanofibers for entrapment of volatile organic
compounds. Polymer Engineering & Science, 54(12), 2970-2978, 2014

11. Kayaci, F.; Sen, H. S.; Durgun, E.; Uyar, T. Electrospun nylon 6,6 nanofibers functionalized with
cyclodextrins for removal of toluene vapor. Journal of Applied Polymer Science, 132(18), 41941,
2015

12. Uyar, T.; Nur, Y.; Hacaloglu, J.; Besenbacher, F. Electrospinning of functional poly(methyl
methacrylate) (PMMA) nanofibers containing cyclodextrin-menthol inclusion complexes.
Nanotechnology, 20, 125703, 2009

13. Uyar, T.; Hacaloglu, J.; Besenbacher, F. Electrospun polystyrene fibers containing high temperature
stable volatile fragrance/flavor facilitated by cyclodextrin inclusion complexes. Reactive & Functional
Polymers, 69(3), 145-150, 2009

14. Uyar, T.; Hacaloglu, J.; Besenbacher, F. Electrospun polyethylene oxide (PEO) nanofibers containing
cyclodextrin inclusion complex. Journal of Nanoscience and Nanotechnology, 11(5), 3949-3958,
2011

15. Kayaci, F.; Uyar, T. Solid inclusion complexes of vanillin with cyclodextrins: Their formation,
characterization, and high-temperature stability. Journal of Agricultural and Food Chemistry, 59(21),
11772-11778, 2011

16. Kayaci, F.; Uyar, T. Encapsulation of vanillin/cyclodextrin inclusion complex in electrospun polyvinyl
alcohol (PVA) nanowebs: Prolonged shelf-life and high temperature stability of vanillin. Food
Chemistry, 133(3), 641-649, 2012

17. Kayaci, F.; Umu, O. C. O.; Tekinay, T.; Uyar, T. Antibacterial electrospun polylactic acid (PLA)
nanofibrous webs incorporating triclosan/cyclodextrin inclusion complexes. Journal of Agricultural
and Food Chemistry, 61(16), 3901-3908, 2013

18. Aytac, Z.; Dogan, S. Y.; Tekinay, T.; Uyar, T. Release and antibacterial activity of allyl
isothiocyanate/B-cyclodextrin inclusion complex encapsulated in electrospun nanofibers. Colloids &
Surfaces B: Biointerfaces, 120, 125-131, 2014

19. Kayaci, F.; Ertas, Y.; Uyar, T. Enhanced thermal stability of eugenol by cyclodextrin inclusion
complex encapsulated in electrospun polymeric nanofibers. Journal of Agricultural and Food
Chemistry, 61(34), 8156-8165, 2013

20. Kayaci, F.; Sen, H. S.; Durgun, E.; Uyar, T. Functional electrospun polymeric nanofibers
Incorporating geraniol-cyclodextrin inclusion complexes: High thermal stability and enhanced
durability of geraniol. Food Research International, 62, 424-431, 2014

Edited and produced by: CYCLOLAB - page: 8



VOLUME 31. No 02.

21. Aytac, Z.; Kusku, S. I.; Durgun, E.; Uyar, T. Quercetin/beta-cyclodextrin inclusion complex
embedded nanofibres: Slow release and high solubility. Food Chemistry, 197(A), 864-871, 2016

22. Avytac, Z.; Kusku, S. I.; Durgun, E.; Uyar, T. Encapsulation of gallic acid/cyclodextrin inclusion
complex in electrospun polylactic acid nanofibers: Release behavior and antioxidant activity of gallic
acid. Materials Science and Engineering C, 63, 231-239, 2016

23. Avytac, Z.; Uyar, T. Antioxidant activity and photostability of a-tocopherol/B-cyclodextrin inclusion
complex encapsulated electrospun polycaprolactone nanofibers. European Polymer Journal, 79,
140-149, 2016

24. Aytac, Z.; Keskin, N.O.S.; Tekinay, T.; Uyar, T. Antioxidant a-tocopherol/y-cyclodextrin-inclusion
complex encapsulated polylactic acid electrospun nanofibrous web for food packaging. Journal of
Applied Polymer Science, 134(21), 2017 (DOI:10.1002/app.44858)

25. Aytac, Z.; Uyar, T. Core-shell nanofibers of curcumin/cyclodextrin inclusion complex and polylactic
acid: Enhanced water solubility and slow release of curcumin. International Journal of
Pharmaceutics, 518(1-2), 177-184, 2017

26. Fatih Canbolat, M.; Celebioglu, A.; Uyar, T. Drug delivery system based on cyclodextrin-naproxen
inclusion complex incorporated in electrospun polycaprolactone nanofibers. Colloids and Surfaces B:
Biointerfaces, 115, 15-21, 2014

27. Aytac, Z.; Sen, H. S.; Durgun, E.; Uyar, T. Sulfisoxazole/cyclodextrin inclusion complex incorporated
in electrospun hydroxypropy!l cellulose nanofibers as drug delivery system. Colloids & Surfaces B:
Biointerfaces, 128, 331-338, 2015

28. Uyar,T.; Kingshott, P.; Besenbacher, F. Electrospinning of cyclodextrin-pseudopolyrotaxane
nanofibers. Angewandte Chemie: International Edition 47, 9108-9111, 2008

29. Celebioglu, A.; Uyar, T. Cyclodextrin nanofibers by electrospinning. Chemical Communications,
46(37), 6903-6905, 2010 (Inside FRONT COVER)

30. Celebioglu, A.; Uyar, T. Electrospinning of nanofibers from non-polymeric systems: Polymer-free
nanofibers from cyclodextrin derivatives. Nanoscale, 4, 621-631, 2012

31. Celebioglu, A.; Uyar, T. Electrospinning of nanofibers from non-polymeric systems: Electrospun
nanofibers from native cyclodextrins. Journal of Colloid and Interface Science, 404, 1-7, 2013

32. Celebioglu, A.; Uyar, T. Electrospun gamma-cyclodextrin (y-CD) nanofibers for entrapment of
volatile organic compounds. RSC Advances, 3(45), 22891-22895, 2013

33. Celebioglu, A.; Sen, H. S.; Durgun, E.; Uyar, T. Molecular entrapment of volatile organic compounds
(VOCs) by electrospun cyclodextrin nanofibers. Chemosphere, 144, 736-744, 2016

34. Celebioglu, A.; Aytac, Z.; Umu, O.C. O.; Dana, A.; Tekinay, T.; Uyar, T. One-step synthesis of size-
tunable Ag nanoparticles incorporated in electrospun PVA/cyclodextrin nanofibers. Carbohydrate
Polymers, 99, 808-816, 2014

35. Celebioglu, A.; Uyar, T. Green and one-step synthesis of gold nanoparticles incorporated in
electrospun cyclodextrin nanofibers. RSC Advances, 3, 10197-10201, 2013

36. Celebioglu, A.; Vempati, S.; Ozgit-Akgun, C.; Biyikli, N.; Uyar, T. Water-soluble non-polymeric
electrospun cyclodextrin nanofiber template for the synthesis of metal oxide tubes by atomic layer
deposition. RSC Advances, 4(106), 61698, 2014

37. Garifullin, R.; Ustahuseyin, O.; Celebioglu, A.; Cinar, G.; Uyar, T.; Guler, M. O. Noncovalent
functionalization of nanofibrous network with bio-inspired heavy metal binding peptide. RSC
Advances, 3, 24215-24221, 2013

38. Hamsici, S.; Cinar, G.; Celebioglu, A.; Uyar, T.; Tekinay,; Guler, M. O. Bioactive peptide
functionalized aligned cyclodextrin nanofibers for neurite outgrowth. Journal of Materials
Chemistry B, 5, 517-524, 2017

39. Celebioglu, A.; Uyar, T. Electrospinning of polymer-free nanofibers from cyclodextrin inclusion
complexes. Langmuir, 27, 6218-6226, 2011

40. Celebioglu, A.; Umu, O. C. 0O.; Tekinay, T.; Uyar, T. Antibacterial electrospun nanofibers from
triclosan/cyclodextrin inclusion complexes. Colloids and Surfaces B: Biointerfaces, 116, 612-619,
2014

41. Chen, M.; Nielsen, S. R.; Uyar, T.; Zhang, S.; Zafar, A.; Song, J.; Dong, M.; Besenbacher, F.
Electrospun UV-responsive supramolecular nanofibers from cyclodextrin-azobenzene inclusion
complex. Journal of Materials Chemistry C, 1, 850-855, 2013

42. Aytac, Z.; Yildiz, Z. 1.; Kayaci, F.; San, N. O.; Tekinay, T.; Uyar, T. Electrospinning of polymer-free
cyclodextrin/geraniol-inclusion complex nanofibers: Enhanced shelf-life of geraniol with antibacterial
and antioxidant properties. RSC Advances, 6, 46089-46099, 2016

43. Celebioglu, A.; Kayaci, F.; Kusku, S. I.; Durgun, E.; Uyar, T. Polymer-free nanofibers from
vanillin/cyclodextrin inclusion complexes: High thermal stability, enhanced solubility and antioxidant
property. Food & Function, 7, 3141-3153, 2016

Edited and produced by: CYCLOLAB - page: 9



VOLUME 31. No 02.

44, Aytac, Z.; Yildiz, Z. I1.; Kayaci, F.; San, N. O.; Kusku, S. I.; Durgun, E.; Tekinay, T.; Uyar, T.
Fast-dissolving, prolonged release and antibacterial cyclodextrin/limonene-inclusion complex
nanofibrous webs via polymer-free electrospinning. Journal of Agricultural and Food Chemistry,
64(39), 7325-7334, 2016

Tamer Uyar

Institute of Materials Science & Nanotechnology,
UNAM-National Nanotechnology Research Center, Bilkent University,

Ankara, TURKEY

Edited and produced by: CYCLOLAB - page: 10



VOLUME 31. No 02.

BIBLIOGRAPHY & KEYWORDS

1. CDs: Derivatives, Production, Enzymes, Toxicity

Benavent-Gil, Y.; Rosell, C. M.

Comparison of porous starches obtained from different enzyme types and levels
Amyloglucosidase, a-Amylase, CGTase, Branching enzyme, Microstructure

Carbohydrate Polymers, 2017, 157, 533-540; DOI:10.1016/j.carbpol.2016.10.047

Lee, B.-H.; Hamaker, B. R.

Number of branch points in a-limit dextrins impact glucose generation rates by
mammalian mucosal a-glucosidases

Starch, Slow digestion, Human a-amylase, Slowly digestible oligosaccharide, Postprandial
glycemic response

Carbohydrate Polymers, 2017, 157, 207-213; DOI:10.1016/j.carbpol.2016.09.088

Li, X.; Shi, J.; Wu, K.; Luo, F.; Zhang, S.; Guan, X.; Lu, M.

A novel pH-sensitive aqueous supramolecular structured photoinitiator comprising of
6-modified per-methylated B-cyclodextrin and 1-hydroxycyclohexyl phenyl ketone

6’-Acryloyl ethylenediamine-6'-deoxy-2!,3'-di-O-methyl-hexakis(2"-V", 3T-VI  e!"VI_trj-O-
methyl)-B-cyclodextrin, 1-Hydroxycyclohexyl phenyl ketone

Journal of Photochemistry and Photobiology A: Chemistry, 2017, 333, 18-25;
DOI:10.1016/j.jphotochem.2016.10.001

Li, Z.; Ji, K.; Dong, W.; Ye, X.; Wu, J.; Zhou, J.; Wang, F.; Chen, Q.; Fu, L.; Li, S.; Huang, Y.;
Cui, Z.

Cloning, heterologous expression, and enzymatic characterization of a novel
glucoamylase GlucaM from Corallococcus sp. strain EGB

Glucosidic bands, Hydrolytic activities, a-Cyclodextrin
Protein Expression and Purification, 2017, 129, 122-127; D0OI:10.1016/j.pep.2015.06.009

Sorndech, W.; Sagnelli, D.; Blennow, A.; Tongta, S.

Combination of amylase and transferase catalysis to improve IMO compositions and
productivity

Isomaltooligosaccharide, Cassava starch, Branching enzyme, a-Transglucosidase
LWT - Food Science and Technology, 2017, 79, 479-486; DOI:10.1016/j.lwt.2017.01.071

Sulaiman, S.; Cieh, N. L.; Mokhtar, M. N.; Naim, M. N.; Kamal, S. M. M,

Covalent immobilization of cyclodextrin glucanotranferase on kenaf cellulose
nanofiber and its application in ultrafiltration membrane system

Fouling operation, CGTase activity, Covalent binding
Process Biochemistry, 2017, In Press; D0OI:10.1016/j.procbio.2017.01.025

Edited and produced by: CYCLOLAB - page: 11



VOLUME 31. No 02.

Yao, D.; Zhu, Z.; Cai, H.; Chen, X.; Sun, W.; Barba, F. J.; Li, F.; Shen, W.; Ding, W.
Inhibition of cyclodextrins on a-galactosidase

a-CD, B-CD, y-CD, Hydrogen bond
Food Chemistry, 2017, 217, 59-64; DOI:10.1016/j.foodchem.2016.08.057

2. CD complexes: Preparation, Properties in solution and in
solid phase, Specific guest

Gao, Y. J.; Li, C.; Liu, R.; Jin, W. J.

Phosphorescence of several cocrystals assembled by diiodotetrafluorobenzene and
three ring angular diazaphenanthrenes via CI-:- N halogen bond

Coplanarity, B-Cyclodextrin solution, Bromocyclohexane

Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy, 2017, 173, 792-799;
DO0I:10.1016/j.saa.2016.10.038

Iijima, K.; Aoki, D.; Otsuka, H.; Takata, T.

Synthesis of rotaxane cross-linked polymers with supramolecular cross-linkers based
on y-CD and PTHF macromonomers: The effect of the macromonomer structure on
the polymer properties

Radical polymerization, Vinylic supramolecular cross-linkers, y-Cyclodextrin
Polymer, 2017, In Press; DOI:10.1016/j.polymer.2017.01.024

Jang, K.; Iijima, K.; Koyama, Y.; Uchida, S.; Asai, S.; Takata, T.

Synthesis and properties of rotaxane-cross-linked polymers using a double-stranded
y-CD-based inclusion complex as a supramolecular cross-linker

Radical polymerization, Vinylic supramolecular cross-linker, Poly(ethylene glycol)-based
terminal-bulky macromonomer, N,N-Dimethyl acrylamide

Polymer, 2017, In Press; DOI:10.1016/j.polymer.2017.01.062

Korytkowska-Watach, A.; Dubrawska, B.; Smiga—Matuszowicz, M.; Bieg, T.

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

Association constant, ROESY, Vanillylmandelic acid, Homovanillic acid, Vanillin, Diagnosis
of tumours of the sympathoadrenal system, Hydrogels containing B-CD

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

Odinokov, A.; Alfimov, M.
Computer simulation of a phosphorescent probe inside-cyclodextrin matrices

Molecular dynamics, Non-uniform broadening, B-Cyclodextrin, Adamantane, “"Sandwich”
structural pattern

Chemical Physics Letters, 2017, 667, 108-112; D0OI:10.1016/j.cplett.2016.11.054

Edited and produced by: CYCLOLAB - page: 12



VOLUME 31. No 02.

Stepniak, P.; Lainer, B.; Chmurski, K.; Jurczak, J.

The effect of urea moiety in amino acid binding by B-cyclodextrin derivatives: A 1000-
fold increase in efficacy comparing to native B-cyclodextrin

Azide-alkin coupling, Host-guest chemistry, Isothermal titration calorimetry, Urea-
substituted B-cyclodextrin

Carbohydrate Polymers, 2017, 164, 233-241; DOI:10.1016/j.carbpol.2017.02.018

Sugihara, N.; Nishimura, K.; Nishino, H.; Kanehashi, S.; Mayumi, K.; Tominaga, Y.;
Shimomura, T.; Ito, K.

Ion-conductive and elastic slide-ring gel Li electrolytes swollen with ionic liquid

Gel polymer electrolyte, Polyrotaxane, a-Cyclodextrins, Polyethylene glycol, Cross-linked
by divinyl sulfone

Electrochimica Acta, 2017, 229, 166-172; DOI:10.1016/j.electacta.2017.01.118

Varghese, B.; Al-Busafi, S. N.; Suliman, F. O.; Al-Kindy, S. M.

Tuning the constrained photophysics of a pyrazoline dye 3-naphthyl-1-phenyl-5-(4-
carboxyphenyl)-2-pyrazoline inside the cyclodextrin nanocavities: A detailed insight
via experimental and theoretical approach

Complexation, Fluorescence, Molecular modeling, Intramolecular charge transfer, B/y-
Cyclodextrin associated inclusion complexes

Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy, 2017, 173, 383-389;
DOI:10.1016/j.saa.2016.09.047

Vo, D.-T.; Lee, C.-K.

Cells capture and antimicrobial effect of hydrophobically modified chitosan coating on
Escherichia coli

Grafted alkyl chains, Treating with a-cyclodextrin
Carbohydrate Polymers, 2017, 164, 109-117; DOI:10.1016/j.carbpol.2017.01.093

3. CDs in Drug Formulation

Aykag, A.; Noiray, M.; Malanga, M.; Agostoni, V.; Casas-Solvas, J. M.; Fenyvesi, E.; Gref, R.;
Vargas-Berenguel, A.

A non-covalent “click chemistry” strategy to efficiently coat highly porous MOF
nanoparticles with a stable polymeric shell

Phosphorylation, Non-covalent coating, Iron trimesate, [B-Cyclodextrin-based monomers
and polymers appended with mannose or rhodamine, Drug delivery

Biochimica et Biophysica Acta - General Subjects, 2017, In Press;
DOI:10.1016/j.bbagen.2017.01.016

Boya, V. N.; Lovett, R.; Setua, S.; Gandhi, V.; Nagesh, P. K.; Khan, S.; Jaggi, M.; Yallapu, M.
M.; Chauhan, S. C.

Probing mucin interaction behavior of magnetic nanoparticles

Edited and produced by: CYCLOLAB - page: 13



VOLUME 31. No 02.

Drug delivery, Porcine stomach mucin, Cancer, B-CD, Pluronic 127, Mucoadhesive
biopharmaceuticals

Journal of Colloid and Interface Science, 2017, 488, 258-268; D0I:10.1016/j.jcis.2016.10.090

Chattah, A. K.; Pfund, L. Y.; Zoppi, A.; Longhi, M. R.; Garnero, C.

Toward novel antiparasitic formulations: Complexes of Albendazole desmotropes and
B-cyclodextrin

Characterization, Solubility, Dissolution, Oral bioavailability
Carbohydrate Polymers, 2017, 164, 379-385; DOI:10.1016/j.carbpol.2017.01.098

Choi, 1. M.; Park, K.; Lee, B.; Jeong, D.; Dindulkar, S. D.; Choi, Y.; Cho, E.; Park, S.; Yu, J.-
h.; Jung, S.

Solubility and bioavailability enhancement of ciprofloxacin by induced oval-shaped
mono-6-deoxy-6-aminoethylamino-p-cyclodextrin

Complexation, NMR spectroscopy and molecular modeling studies, Antibacterial activity,
Methicillin-resistant Staphylococcus aureus

Carbohydrate Polymers, 2017, 163, 118-128; DOI:10.1016/j.carbpol.2017.01.073

DeBord, M. A.; Southerland, M. R.; Wagers, P. O.; Tiemann, K. M.; Robishaw, N. K.; Whiddon,
K. T.; Konopka, M. C.; Tessier, C. A.; Shriver, L. P.; Paruchuri, S.; Hunstad, D. A.; Panzner, M.
J.; Youngs, W. J.

Synthesis, characterization, in vitro SAR and in vivo evaluation of N,N’-
bisnaphthylmethyl 2-alkyl substituted imidazolium salts against NSCLC

Anti-tumor, Non-small cell lung cancer, 2-Hydroxypropyl-B-cyclodextrin as a chemical
excipient

Bioorganic & Medicinal Chemistry Letters, 2017, 27, 764-775;
DOI:10.1016/j.bmcl.2017.01.035

Fernandez, J. M. G.; Sanchez-Fernandez, E. M.; de laMata, M.; Moreno, M. I. G.; Benito, J. M.;
Nanba, E.; Suzuki, Y.; Higaki, K.; Sanchez-Alcazar, J. A.; Mellet, C. O.

Fluorinated chaperone-pB-cyclodextrin formulations for neuronopathic Gaucher
disease

Molecular Genetics and Metabolism, 2017, 120, S50; DOI:10.1016/j.ymgme.2016.11.106

Gharib, R.; Auezova, L.; Charcosset, C.; Greige-Gerges, H.

Drug-in-cyclodextrin-in-liposomes as a carrier system for volatile essential oil
components: Application to anethole

Double loading, HP-B-CD, Nanometric oligolamellar-type vesicles, Photoprotection
Food Chemistry, 2017, 218, 365-371; DOI:10.1016/j.foodchem.2016.09.110

Ghorpade, V. S.; Yadav, A. V.; Dias, R. J.

Citric acid crosslinked B-cyclodextrin/carboxymethylcellulose hydrogel films for
controlled delivery of poorly soluble drugs

Ketoconazole, Swelling, Drug loading
Carbohydrate Polymers, 2017, 164, 339-348; DOI:10.1016/j.carbpol.2017.02.005

Edited and produced by: CYCLOLAB - page: 14



VOLUME 31. No 02.

Grisin, T.; Bories, C.; Loiseau, P. M.; Bouchemal, K.

Cyclodextrin-mediated self-associating chitosan micro-platelets act as a drug booster
against Candida glabrata mucosal infection in immunocompetent mice

Self-association of oleoyl chitosan and a-cyclodextrin, Amphotericin B-deoxycholate

International Journal of Pharmaceutics, 2017, 519, 381-389;
DOI:10.1016/j.ijpharm.2017.01.048

Hagbani, T. A.; Nazzal, S.

Curcumin complexation with cyclodextrins by the autoclave process: Method
development and characterization of complex formation

Solubility, Freeze-drying, Evaporation, Amorphous form

International Journal of Pharmaceutics, 2017, 520, 173-180;
DOI:10.1016/j.ijpharm.2017.01.063

Hirotsu, T.; Higashi, T.; Motoyama, K.; Arima, H.

Cyclodextrin-based sustained and controllable release system of insulin utilizing the
combination system of self-assembly PEGylation and polypseudorotaxane formation

Covalently PEGylated insulin, a-Cyclodextrin, y-Cyclodextrin
Carbohydrate Polymers, 2017, 164, 42-48; DOI:10.1016/j.carbpol.2017.01.074

Iglesias, T.; de Cerain, A. L.; Irache, ].; Martin-Arbella, N.; Wilcox, M.; Pearson, J.; Azqueta,
A.

Evaluation of the cytotoxicity, genotoxicity and mucus permeation capacity of several
surface modified poly(anhydride) nanoparticles designed for oral drug delivery

Polymeric nanoparticles, Comet assay, Viability, 2-Hydroxypropyl-B-cyclodextrin

International Journal of Pharmaceutics, 2017, 517, 67-79;
DOI:10.1016/j.ijpharm.2016.11.059

Kadota, K.; Senda, A.; Tagishi, H.; Ayorinde, J. O.; Tozuka, Y.

Evaluation of highly branched cyclic dextrin in inhalable particles of combined
antibiotics for the pulmonary delivery of anti-tuberculosis drugs

Rifampicin, Isoniazid, Porous particles, Spray-drying, Dry powder inhalers, Inhalational
properties

International Journal of Pharmaceutics, 2017, 517, 8-18; D0OI:10.1016/j.ijpharm.2016.11.060

Lakkakula, J. R.; Matshaya, T.; Krause, R. W. M.

Cationic cyclodextrin/alginate chitosan nanoflowers as 5-fluorouracil drug delivery
system

Inclusion complex and oral delivery system, Epichlorohydrin, Choline chloride, Cationic-3-
CD as polymeric core, Alginate and chitosan “petals”

Materials Science and Engineering: C, 2017, 70, 169-177; D0OI:10.1016/j.msec.2016.08.073

Liu, M.; Lv, P.; Liao, R.; Zhao, Y.; Yang, B.
Synthesis, characterization and biological activity of Rhein-cyclodextrin conjugate

B-Cyclodextrin, Cytotoxicity against hepatocellular carcinoma (HepG2) cell line,
Antibacterial activity, Herbal medicine

Journal of Molecular Structure, 2017, 1128, 239-244; DOI:10.1016/j.molstruc.2016.08.047

Edited and produced by: CYCLOLAB - page: 15



VOLUME 31. No 02.

Lucio, D.; Irache, J. M.; Font, M.; Martinez-Oharriz, M. C.
Nanoaggregation of inclusion complexes of glibenclamide with cyclodextrins
Non-inclusion phenomena, Self-association, BCD, Semi-folded conformation

International Journal of Pharmaceutics, 2017, 519, 263-271;
DOI:10.1016/j.ijpharm.2017.01.028

Michalska, P.; Wojnicz, A.; Ruiz-Nufo, A.; Abril, S.; Buendia, I.; Ledn, R.

Inclusion complex of ITH12674 with 2-hydroxypropyl-B-cyclodextrin: Preparation,
physical characterization and pharmacological effect

Enhanced solubility and stability, Brain ischemia, Freeze-drying method, Phase II
antioxidant response

Carbohydrate Polymers, 2017, 157, 94-104; DOI:10.1016/j.carbpol.2016.09.072

Monteil, M.; Lecouvey, M.; Landy, D.; Ruellan, S.; Mallard, I.

Cyclodextrins: A promising drug delivery vehicle for bisphosphonate
Host-guest complex, Formation constant, Side chain of bisphosphonate

Carbohydrate Polymers, 2017, 156, 285-293; D0I:10.1016/j.carbpol.2016.09.030

Monteiro, A. P.; Rocha, C. M.; Oliveira, M. F.; Gontijo, S. M.; Agudelo, R. R.; Sinisterra, R. D.;
Cortés, M. E.

Nanofibers containing tetracycline/B-cyclodextrin: Physico-chemical characterization
and antimicrobial evaluation

Inclusion complex, Electrospun, Nanofiber drug delivery systems, Periodontal disease
Carbohydrate Polymers, 2017, 156, 417-426; DOI:10.1016/j.carbpol.2016.09.059

Nobusawa, K.; Naito, M.

Chapter 11 - Nanoarchitectonics for cyclodextrin-mediated solubilization and
nanoassembly of therapeutic agents

Host—-guest  interaction, = Supramolecular =~ manipulation,  Stimuli  responsibility,
Phototherapeutic applications

Supra-Materials Nanoarchitectonics, Ariga, K.; Aono, M. Eds., William Andrew Publishing,
2017, 247-262; D0OI:10.1016/B978-0-323-37829-1.00011-0

Otter, M.; Oswald, S.; Siegmund, W.; Keiser, M.

Effects of frequently used pharmaceutical excipients on the organic cation
transporters 1-3 and peptide transporters 1/2 stably expressed in MDCKII cells

Solubilizing agents, Uptake transport, Hydroxypropyl-B-cyclodextrin, Competition assay,
Inhibition assay, Inhibitory effects, Undesired drug interactions

European Journal of Pharmaceutics and Biopharmaceutics, 2017, 112, 187-195;
DOI:10.1016/j.ejpb.2016.11.028

Padhan, P.; Sethy, A.; Behera, P.

Host-guest interaction between Ofloxacin-B-Cyclodextrin complexes in acidic and
neutral pH: A fluorescence quenching study

Edited and produced by: CYCLOLAB - page: 16



VOLUME 31. No 02.

Fluorescence anisotropy, Copper as quencher, Benesi—Hildebrand relationship, Stern-
Volmer quenching constant, Hydrophobic interaction

Journal of Photochemistry and Photobiology A: Chemistry, 2017, 337, 165-171;
DOI:10.1016/j.jphotochem.2017.01.015

Raza, A.; Sun, H.; Bano, S.; Zhao, Y.; Xu, X.; Tang, J.

Preparation, characterization, and in vitro anti-inflammatory evaluation of novel
water soluble kamebakaurin/hydroxypropyl-B-cyclodextrin inclusion complex

Spectroscopic characteristics, Phytochemicals
Journal of Molecular Structure, 2017, 1130, 319-326; DOI:10.1016/j.molstruc.2016.10.059

Saokham, P.; Loftsson, T.
y-Cyclodextrin

Complexing agent, Solubilization, Aggregation, Biological membranes, Toxicological
profile, Production, Physiochemical properties, Pharmacokinetics, Toxicity

International Journal of Pharmaceutics, 2017, 516, 278-292;
DOI:10.1016/j.ijpharm.2016.10.062

Serri, C.; Argiro, M.; Piras, L.; Mita, D. G.; Saija, A.; Mita, L.; Forte, M.; Giarra, S.; Biondi, M.;
Crispi, S.; Mayol, L.

Nano-precipitated curcumin loaded particles: Effect of carrier size and drug
complexation with (2-hydroxypropyl)-p-cyclodextrin on their biological performances

Nanoparticles, PLGA, Poloxamers, Mesothelioma, Nanoprecipitation

International Journal of Pharmaceutics, 2017, 520, 21-28;
DOI:10.1016/j.ijpharm.2017.01.049

Siva, S.; Nayaki, S. K.; Rajendiran, N.

Spectral and molecular modeling investigations of supramolecular complexes of
mefenamic acid and aceclofenac with a- and B-cyclodextrin

Inclusion complex, Self-aggregates, Nano-sized particles

Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy, 2017, 174, 349-362;
DOI:10.1016/j.saa.2014.12.002

Song, X.; Zhu, J.-l.; Wen, Y.; Zhao, F.; Zhang, Z.-X.; Li, J.

Thermoresponsive supramolecular micellar drug delivery system based on star-linear
pseudo-block polymer consisting of B-cyclodextrin-poly(N-isopropylacrylamide) and
adamantyl-poly(ethylene glycol)

Doxorubicin, Non-covalently connected supramolecular block polymer, Biocompatibility
Journal of Colloid and Interface Science, 2017, 490, 372-379; DOI:10.1016/j.jcis.2016.11.056

Tang, P.; Yang, H.; Tang, B.; Wu, D.; Du, Q.; Xu, K.; Li, H.

Dimethyl-B-cyclodextrin/salazosulfapyridine inclusion complex-loaded chitosan
nanoparticles for sustained release

2,6-DIMEB, Job’s plot, Loading efficiency, Toxicity
Carbohydrate Polymers, 2017, 156, 215-222; DOI:10.1016/j.carbpol.2016.09.038

Edited and produced by: CYCLOLAB - page: 17



VOLUME 31. No 02.

van der Vossen, A.; van der Velde, I.; Smeets, O.; Postma, D.; Eckhardt, M.; Vermes, A.;
Koch, B.; Vulto, A.; Hanff, L.

Formulating a poorly water soluble drug into an oral solution suitable for paediatric
patients; Lorazepam as a model drug

Propylene glycol, HP-B-CD, Glycerol

European Journal of Pharmaceutical Sciences, 2017, 100, 205-210;
DOI:10.1016/j.ejps.2017.01.025

Wathoni, N.; Motoyama, K.; Higashi, T.; Okajima, M.; Kaneko, T.; Arima, H.

Enhancement of curcumin wound healing ability by complexation with
2-hydroxypropyl-y-cyclodextrin in sacran hydrogel film

Crystallization of curcumin, Elastic modulus, Antioxidant properties, Wound healing
ability in hairless mice

International Journal of Biological Macromolecules, 2017, 98, 268-276;
DOI:10.1016/j.ijbiomac.2017.01.144

Wathoni, N.; Motoyama, K.; Higashi, T.; Okajima, M.; Kaneko, T.; Arima, H.

Enhancing effect of y-cyclodextrin on wound dressing properties of sacran hydrogel
film

a-CD, B-CD, y-CD, Surface roughness, Swelling ratio, Improved wound healing in mice

International Journal of Biological Macromolecules, 2017, 94, 181-186;
DOI:10.1016/j.ijbiomac.2016.09.093

White, K. L.; Paine, S.; Harris, J.

A clinical evaluation of the pharmacokinetics and pharmacodynamics of intravenous
alfaxalone in cyclodextrin in male and female rats following a loading dose and
constant rate infusion

Anaesthetics, 2-Hydroxypropyl-3-cyclodextrin, Plasma clearance, Mean residence time
Veterinary Anaesthesia and Analgesia, 2017, In Press; D0OI:10.1016/j.vaa.2017.01.001

Xu, X.; Wang, C.; Li, H.; Li, X.; Liu, B.; Singh, V.; Wang, S.; Sun, L.; Gref, R.; Zhang, J.

Evaluation of drug loading capabilities of y-cyclodextrin-metal organic frameworks by
high performance liquid chromatography

Retention, Stationary phase, Ketoprofen, Fenbufen, Diazepam, m-Xylene
Journal of Chromatography A, 2017, 1488, 37-44; DOI:10.1016/j.chroma.2017.01.062

Yakavets, I.; Yankovsky, I.; Bezdetnaya, L.; Zorin, V.

Soret band shape indicates mTHPC distribution between B-cyclodextrins and serum
proteins

5,10,15,20-Tetra(m-hydroxyphenyl)chlorin, Release from inclusion complex with -
cyclodextrin

Dyes and Pigments, 2017, 137, 299-306; DOI:10.1016/j.dyepig.2016.11.007

Yang, D. H.; Moon, S. W.; Jang, G.; Park, K.; Yoo, Y.; Lee, D.-W.

Surface modification of titanium with B-CD/polydopamine for a controlled release of
lovastatin, and its effect on the enhanced osteogenic activity

Edited and produced by: CYCLOLAB - page: 18



VOLUME 31. No 02.

Osteointegration, Surface morphology, Wettability, Initial burst, Alkaline phosphatase
activity, Enhanced bone formation

Journal of Industrial and Engineering Chemistry, 2017, In Press;
DOI:10.1016/j.jiec.2017.01.023

Zaman, H.; Bright, A. G.; Adams, K.; Goodall, D. M.; Forbes, R. T.

Characterisation of aggregates of cyclodextrin-drug complexes using Taylor
Dispersion Analysis

Peptide prodrug, Solubility enhancement, Formulation, Hydroxypropyl-B-cyclodextrin,
Hydrodynamic radii

International Journal of Pharmaceutics, 2017, In Press; D0OI1:10.1016/j.ijpharm.2017.02.012

Zhang, S.; Zhang, H.; Xu, Z.; Wu, M.; Xia, W.; Zhang, W.

Chimonanthus praecox extract/cyclodextrin inclusion complexes: Selective inclusion,
enhancement of antioxidant activity and thermal stability

Bioactive compound, Flavonoids
Industrial Crops and Products, 2017, 95, 60-65; DOI:10.1016/j.indcrop.2016.09.033

4. CDs in Cell Biology

Hafiane, A.; Genest, J.

ATP binding cassette A1 (ABCAl) mediates microparticle formation during high-
density lipoprotein (HDL) biogenesis

Modulation of membrane cholesterol content, Methyl--cyclodextrin
Atherosclerosis, 2017, 257, 90-99; DOI:10.1016/j.atherosclerosis.2017.01.013

Horak, D.; Bene$, M.; Prochazkova, Z.; Trchova, M.; Borysov, A.; Pastukhov, A.; Paliienko, K.;
Borisova, T.

Effect of O-methyl-B-cyclodextrin-modified magnetic nanoparticles on the uptake and
extracellular level of L-glutamate in brain nerve terminals

Central nervous system, Cholesterol-depleting agents, Magnetic nanoparticles with
immobilized cholesterol-depleting agent such as O-methyl-B-cyclodextrin,
Triethoxy(3-isocyanatopropyl)silane

Colloids and Surfaces B: Biointerfaces, 2017, 149, 64-71; DOI:10.1016/j.colsurfb.2016.10.007

Kluzek, M.; Thalmann, F.; Schmutz, M.; Marques, C.
Ring and tails: Exploring the intimacy of cyclodextrin - membrane interactions
Biophysical Journal, 2017, 112, 223a; DOI:10.1016/j.bpj.2016.11.1229

Krieken, R. V.; Chen, G.; Gao, B.; Read, J.; Saleh, H. A. A.; Li, R.; Al-Nedawi, K.; Krepinsky, J.
C.

Sterol Regulatory Element Binding Protein (SREBP)-1 is a novel regulator of the
Transforming Growth Factor (TGF)-B receptor I (TBRI) through exosomal secretion

Edited and produced by: CYCLOLAB - page: 19



VOLUME 31. No 02.

Kidney mesangial cells, Disruption of lipid rafts with cyclodextrin
Cellular Signalling, 2017, 29, 158-167; DOI:10.1016/j.cellsig.2016.11.004

Liu, P.; Li, X.; Song, F.; Li, P.; Wei, J.; Yan, Q.; Xu, X.; Yang, J.; Li, C.; Fu, X.

Testosterone promotes tube formation of endothelial cells isolated from veins via
activation of Smad1 protein

Caveolae disruptor methyl-B-cyclodextrin
Molecular and Cellular Endocrinology, 2017, In Press; D0OI:10.1016/j.mce.2017.02.005

Mokhtarzadeh, A.; Alibakhshi, A.; Hashemi, M.; Hejazi, M.; Hosseini, V.; de la Guardia, M.;
Ramezani, M.

Biodegradable nano-polymers as delivery vehicles for therapeutic small non-coding
ribonucleic acids

Biodegradable, biocompatible and nontoxic biopolymers, Carriers for in vivo delivery
Journal of Controlled Release, 2017, 245, 116-126; D0OI:10.1016/j.jconrel.2016.11.017

Ontsouka, C. E.; Huang, X.; Aliyev, E.; Albrecht, C.

In vitro characterization and endocrine regulation of cholesterol and phospholipid
transport in the mammary gland

Efflux, Pretreatment with B-cyclodextrin, Lowering membrane cholesterol, Hormone
Molecular and Cellular Endocrinology, 2017, 439, 35-45; D0OI:10.1016/j.mce.2016.10.016

Prajapati, J. D.; Bhamidimarri, S. P.; Winterhalter, M.; Kleinekathoefer, U.

Effect of electroosmotic flow on the transport of a-cyclodextrin through the channel
CymA

Biophysical Journal, 2017, 112, 550a-; DOI:10.1016/j.bpj.2016.11.2969

Qin, Q.; Ma, X.; Liao, X.; Yang, B.

Scutellarin-graft cationic B-cyclodextrin-polyrotaxane: Synthesis, characterization
and DNA condensation

Gene delivery in living cells, Planar structure
Materials Science and Engineering: C, 2017, 71, 1028-1036; DOI:10.1016/j.msec.2016.11.055

Shi, P.; Ju, E.; Wang, J.; Yan, Z.; Ren, J.; Qu, X.
Host—-guest recognition on photo-responsive cell surfaces directs cell-cell contacts

Cell surface engineering method, Azobenzene-labeled aptamer, Peripheral blood
mononuclear cells

Materials Today, 2017, In Press; DOI:10.1016/j.mattod.2016.12.006

Edited and produced by: CYCLOLAB - page: 20



VOLUME 31. No 02.

5. CDs in Food, Cosmetics and Agrochemicals

Diamanti, A. C.; Igoumenidis, P. E.; Mourtzinos, I.; Yannakopoulou, K.; Karathanos, V. T.

Green extraction of polyphenols from whole pomegranate fruit using cyclodextrins
Inclusion complex, Bioactive phytochemicals, Solid-liquid percolation

Food Chemistry, 2017, 214, 61-66; DOI:10.1016/j.foodchem.2016.07.072

Eslami, P.; Davarpanah, L.; Vahabzadeh, F.

Encapsulating role of B-cyclodextrin in formation of pickering water-in-oil-in-water
(W1/0/W2) double emulsions containing Lactobacillus dellbrueckii

Tween-80, Survival of the entrapped cells
Food Hydrocolloids, 2017, 64, 133-148; D0OI:10.1016/j.foodhyd.2016.10.035

Li, Y.; Chen, Y.; Li, H.

Recovery and purification of cholesterol from cholesterol-pB-cyclodextrin inclusion
complex using ultrasound-assisted extraction

Optimization, Response surface methodology, Duck yolk oil
Ultrasonics Sonochemistry, 2017, 34, 281-288; D0OI:10.1016/j.ultsonch.2016.05.032

Matencio, A.; Hernandez-Gil, C. J. G.; Garcia-Carmona, F.; Lopez-Nicolds, J. M.

Physicochemical, thermal and computational study of the encapsulation of rumenic
acid by natural and modified cyclodextrins

Conjugated linoleic acid, Critical micellar concentration, HP-3-CD
Food Chemistry, 2017, 216, 289-295; DOI:10.1016/j.foodchem.2016.08.023

Sukhtezari, S.; Almasi, H.; Pirsa, S.; Zandi, M.; Pirouzifard, M.

Development of bacterial cellulose based slow-release active films by incorporation of
Scrophularia striata Boiss. extract

B-Cyclodextrin, Physical properties, Controlled release, Antioxidant food active packaging
Carbohydrate Polymers, 2017, 156, 340-350; DOI:10.1016/j.carbpol.2016.09.058

Tao, Y.; Wang, P.; Wang, J.; Wu, Y.; Han, Y.; Zhou, J.

Combining various wall materials for encapsulation of blueberry anthocyanin
extracts: Optimization by artificial neural network and genetic algorithm and a
comprehensive analysis of anthocyanin powder properties

Maltodextrin, B-Cyclodextrin, Whey protein isolate, Gum Arabic, Encapsulation efficiency
Powder Technology, 2017, 311, 77-87; DOI:10.1016/j.powtec.2017.01.078

Wilkowska, A.; Czyzowska, A.; Ambroziak, W.; Adamiec, J.
Structural, physicochemical and biological properties of spray-dried wine powders

Wine polyphenol, Chokeberry, Blackcurrant, Blueberry, HP-B-CD, Anthocyanin retention
during storage, Antiradical activities

Food Chemistry, 2017, 228, 77-84; DOI:10.1016/j.foodchem.2017.01.115

Edited and produced by: CYCLOLAB - page: 21



VOLUME 31. No 02.

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-B-cyclodextrin

Nutraceutical, Substitution distribution of HP-3-CD
Food Chemistry, 2017, 215, 124-128; DOI:10.1016/j.foodchem.2016.07.155

6. CDs for other Industrial Applications

Jiang, L.; Liu, Y.; Liu, S.; Hu, X.; Zeng, G.; Hu, X.; Liu, S.; Liu, S.; Huang, B.; Li, M.

Fabrication of B-cyclodextrin/poly(l-glutamic acid) supported magnetic graphene
oxide and its adsorption behavior for 17p-estradiol

Langmuir model, Regeneration experiments, Sorption capacity
Chemical Engineering Journal, 2017, 308, 597-605; D0OI:10.1016/j.cej.2016.09.067

Liu, J.; Xiao, Y.; Liao, K.-S.; Chung, T.-S.

Highly permeable and aging resistant 3D architecture from polymers of intrinsic
microporosity incorporated with beta-cyclodextrin

Gas separation, Gas permeation tests, CO, permeability, Resistance to physical aging
Journal of Membrane Science, 2017, 523, 92-102; D0OI:10.1016/j.memsci.2016.10.001

Sadjadi, S.; Heravi, M. M.; Daraie, M.

A novel hybrid catalytic system based on immobilization of phosphomolybdic acid on
ionic liquid decorated cyclodextrin-nanosponges: Efficient catalyst for the green
synthesis of benzochromeno-pyrazole through cascade reaction: Triply green

Heteropolyacids, Ethyl acetoacetate, a- or B-Naphthol, Benzaldehyde
Journal of Molecular Liquids, 2017, 231, 98-105; D0OI:10.1016/j.molliq.2017.01.072

Takeshita, T.; Umeda, T.; Hara, M.

Fabrication of a dye-sensitized solar cell containing a noncarboxylated spiropyran-
derived photomerocyanine with cyclodextrin

Inclusion complex, Carboxymethyl-B-cyclodextrin, TiO. surface, Photovoltaic conversion,
Photoresponsivity

Journal of Photochemistry and Photobiology A: Chemistry, 2017, 333, 87-91;
DOI:10.1016/j.jphotochem.2016.10.017

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

N-Isopropylazylamide, Maleic anhydride, Modified B-cyclodextrin, Chiral selector

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

Edited and produced by: CYCLOLAB - page: 22



VOLUME 31. No 02.

Xing, W.; Li, C.; Chen, G.; Han, Z.; Zhou, Y.; Hu, Y.; Meng, Q.

Incorporating a novel metal-free interlayer into g-C:N, framework for efficiency
enhanced photocatalytic H, evolution activity

Effective charge separation, Thermal polymerization of B-cyclodextrin and melamine
Applied Catalysis B: Environmental, 2017, 203, 65-71; DOI:10.1016/j.apcatb.2016.09.075

Xu, W.; Dai, G.; Tang, K.; Zhang, P.; Xiong, B.; Liu, Y.

Continuous chiral separation of 2-phenylbutyric acid by liquid-liquid extraction in
centrifugal contactor separators

Multistage equilibrium model, Enantioselective extraction, Hydroxyethyl-B-cyclodextrin,
Enantiomeric excess

Separation and Purification Technology, 2017, 179, 53-60; DOI:10.1016/j.seppur.2017.01.063

Zhao, X.; Xiao, D.; Alonso, J. P.; Wang, D.-Y.

Inclusion complex between beta-cyclodextrin and phenylphosphonicdiamide as novel
bio-based flame retardant to epoxy: Inclusion behavior, characterization and
flammability

Thermal stability, Limiting oxygen index, Heat and smoke releases
Materials & Design, 2017, 114, 623-632; DOI:10.1016/j.matdes.2016.11.093

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

Pseudo-second-order kinetic model, Diffusion model, Langmuir adsorption isotherm
model, Thermodynamics, B-CD, Acrylamide, Epichlorohydrin, Ammonium persulfate,
Competitive selectivity experiment

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

7. CDs in Sensing and Analysis

Cheng, L.; Wei, B.; He, L. L.; Mao, L.; Zhang, J.; Ceng, J.; Kong, D.; Chen, C.; Cui, H.; Hong,
N.; Fan, H.

“Off-On"”switching electrochemiluminescence biosensor for mercury(II) detection
based on molecular recognition technology

Ruthenium(II) tris-(bipyridine)(Ru(bpy)s**)/cyclodextrins-Au nanoparticles, Ferrocene,
Noncovalent interaction

Analytical Biochemistry, 2017, 518, 46-52; DOI:10.1016/j.ab.2016.09.018

Fang, L.-l.; Wang, P.; Wen, X.-l.; Guo, X.; Luo, L.-d.; Yu, J.; Guo, X.-j.

Layer-by-layer self-assembly of gold nanoparticles/thiols B-cyclodextrin coating as
the stationary phase for enhanced chiral differentiation in open tubular capillary
electrochromatography

Edited and produced by: CYCLOLAB - page: 23



VOLUME 31. No 02.

Enantioseparation, 3-Mercaptopropyl-trimethoxysilane-modified fused-silica capillary,
Self-assembly of thiols B-cyclodextrin, Meptazinol

Talanta, 2017, 167, 158-165; DOI:10.1016/j.talanta.2017.01.082

Hu, C.; Qu, Y.; Zhan, W.; Wei, T.; Cao, L.; Yu, Q.; Chen, H.
A supramolecular bioactive surface for specific binding of protein

Layer by layer assembly, Host-guest interaction, Protein adsorption, Surface
regeneration, Biosensors, Biological detection, Adamantane, B-Cyclodextrin, Biotin units,
High binding capacity and high selectivity for avidin, Sodium dodecyl! sulfate

Colloids and Surfaces B: Biointerfaces, 2017, 152, 192-198;
DOI:10.1016/j.colsurfb.2017.01.025

Izumi, K.; Utiyama, M.; Maruo, Y. Y.

A porous glass-based ozone sensing chip impregnated with potassium iodide and
a-cyclodextrin

Volatilization of iodine, Measuring Os, Hourly variations of ambient Os concentration
Sensors and Actuators B: Chemical, 2017, 241, 116-122; D0OI:10.1016/j.snb.2016.10.026

Jogee, P. S.; Ingle, A. P.; Rai, M.

Isolation and identification of toxigenic fungi from infected peanuts and efficacy of
silver nanoparticles against them

Aspergillus differentiation medium, Antifungal, Minimum inhibitory concentration (MIC),
Yeast extract sucrose agar (YES) medium with an additive methylated B-cyclodextrin

Food Control, 2017, 71, 143-151; DOI:10.1016/j.foodcont.2016.06.036

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

Electrochemical detection, Immunoassay, Immunosensor, Adamantine-modified primary
antibodies, Carboxymethyl-B-cyclodextrin

Sensors and Actuators B: Chemical, 2017, 239, 874-882; D0OI:10.1016/j.snb.2016.08.101

Moreira, F. T.; Sales, M. G. F.

Smart naturally plastic antibody based on poly(a-cyclodextrin) polymer for
B-amyloid-42 soluble oligomer detection

Natural building blocks, Screen-printed electrodes, Alzheimer disease, BIOPLAST-based
biosensor

Sensors and Actuators B: Chemical, 2017, 240, 229-238; D0OI:10.1016/j.snb.2016.08.150

Myrgorodska, I.; Javelle, T.; Meinert, C.; Meierhenrich, U. J.

Enantioresolution and quantification of monosaccharides by comprehensive
two-dimensional gas chromatography

Enantioseparation, Derivatization with trifluoroacetic anhydride, B-Cyclodextrin column
Journal of Chromatography A, 2017, 1487, 248-253; D0OI:10.1016/j.chroma.2017.01.043

Edited and produced by: CYCLOLAB - page: 24



VOLUME 31. No 02.

Pasquini, B.; Melani, F.; Caprini, C.; Bubba, M. D.; Pinzauti, S.; Orlandini, S.; Furlanetto, S.

Combined approach using capillary electrophoresis, NMR and molecular modeling for
ambrisentan related substances analysis: Investigation of intermolecular affinities,
complexation and separation mechanism

Enantioseparation, Inclusion complexation, SDS micelles, y-Cyclodextrin, 1:1:1 Mixed
complexes

Journal of Pharmaceutical and Biomedical Analysis, 2017, In Press;
DOI:10.1016/j.jpba.2017.01.038

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

Enzyme catalysis, B-Cyclodextrin, Adamantine, Supramolecular “bridge”, Sandwich
immunosensor

Sensors and Actuators B: Chemical, 2017, 240, 586-594; D0OI:10.1016/j.snb.2016.08.162

Sumithra, M.; Sivaraj, R.; Selvan, G. T.; Selvakumar, P. M.; Enoch, I. V.

Ca’* ion sensing by a piperidin-4-one derivative and the effect of B-cyclodextrin
complexation on the sensing

Turn-on fluorescence, Anthracene piperidin-4-one
Journal of Luminescence, 2017, 185, 205-211; DOI:10.1016/j.jlumin.2017.01.021

Tang, C.; Qian, Z.; Qian, Y.; Huang, Y.; Zhao, M.; Ao, H.; Feng, H.

A fluorometric and real-time assay for a-glucosidase activity through supramolecular
self-assembly and its application for inhibitor screening

Carbon quantum dots nanoprobe, B-Cyclodextrin, 4-Nitrophenyl-a-d-glucopyranoside,
Acarbose, Signal transduction mechanism

Sensors and Actuators B: Chemical, 2017, 245, 282-289; D0OI:10.1016/j.snb.2017.01.150

Trapani, A.; Tricarico, D.; Mele, A.; Maqoud, F.; Mandracchia, D.; Vitale, P.; Capriati, V.;
Trapani, G.; Dimiccoli, V.; Tolomeo, A.; Scilimati, A.

A novel injectable formulation of 6-fluoro-L-DOPA imaging agent for diagnosis of
neuroendocrine tumors and Parkinson’s disease

B-Cyclodextrin, *H and °F NMR investigations, Physico-chemical and pharmacological
features, Oncology, Thiol-antioxidant agent, L-Cysteine, Tolerability

International Journal of Pharmaceutics, 2017, 519, 304-313;
DOI:10.1016/j.ijpharm.2017.01.038

Wang, J.; Guo, X.; Jia, L.

A simple method for the determination of benzoic acid based on room temperature
phosphorescence of 1-bromopyrene/y-cyclodextrin complex in water

Detection of benzoic acid in various beverages
Talanta, 2017, 162, 423-427; DOI:10.1016/j.talanta.2016.10.070

Edited and produced by: CYCLOLAB - page: 25



VOLUME 31. No 02.

Yang, L.; Zhao, H.; Li, Y.; Zhang, Y.; Ye, H.; Zhao, G.; Ran, X.; Liu, F.; Li, C.-P.

Insights into the recognition of dimethomorph by disulfide bridged B-cyclodextrin
and its high selective fluorescence sensing based on indicator displacement assay

SS-B-CD functionalized reduced graphene oxide, Dual-CD, Safranine, “Switch-on”
fluorescence

Biosensors and Bioelectronics, 2017, 87, 737-744; D0OI1:10.1016/j.bios.2016.09.044

Zor, E.; Morales-Narvaez, E.; Alpaydin, S.; Bingol, H.; Ersoz, M.; Merkoci, A.
Graphene-based hybrid for enantioselective sensing applications

Molecular docking, Coupling reduced graphene oxide with y-cyclodextrin, Tryptophan
enantiomers, Voltammetric and photoluminescence measurements

Biosensors and Bioelectronics, 2017, 87, 410-416; D0OI:10.1016/j.bios.2016.08.074

CvcLoLas )
18§, Edited and produced by: CYCLOLAB
A5 Homepage: www.cyclolab.hu
H-1525 P.O. 435, Budapest,
Hungary

Tel.: (+361)347-6060
Fax.: (+361)347-6068
e-mail: cyclolab@cyclolab.hu

Edited and produced by: CYCLOLAB - page: 26



