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OBJECTIVE 
Our purpose was to produce functional polyvinyl 
alcohol (PVA) electrospun nanowebs containing 
vanillin having prolonged shelf-life and high 
temperature stability facilitated by cyclodextrin 
inclusion complexation.  
 
INTRODUCTION 
Cyclodextrins (CDs) are cyclic oligosaccharides 
having a truncated cone shaped molecular 
structure, and CDs can form non-covalent host-
guest inclusion complexes with a variety of 
molecules [1-3]. Cyclodextrin inclusion complexes 
(CD-IC) are widely used in food industry in order 
to achieve stabilization/protection and 
controlled/sustained release of volatile or unstable 
flavors and other food additives [1-5].  
Recently, electrospinning has received great 
attention, since this technique is quite versatile and 
cost-effective for producing nanofibers/nanowebs 
[6,7]. Electrospun nanofibers can be quite 
applicable in active food packaging [8,9] due to 
their large surface-to-volume ratio. Moreover, high 
encapsulation efficiency of electrospun 
nanofibrous matrix supplies the stabilization of 
active food additives such as flavors and 
antioxidants. Incorporation of CD-IC into 
electrospun nanofibrous matrix would improve the 
shelf-life, stability and slow release of these food 
additives.  
Vanillin is widely used as flavor and fragrance and 
it is also used as a food preservative due to its 
antioxidant property [10]. However, vanillin has a 
short shelf-life because of its volatile nature, 
therefore, the stabilization of vanillin is very 
important for its prolonged functionality.  
In this study, we have produced functional PVA 
electrospun nanofibers including vanillin having 
long-lasting durability and high temperature 
stability facilitated by cyclodextrin inclusion 
complexation [11]. PVA nanofiber matrix was 
chosen, since PVA is a biodegradable and non-
toxic synthetic polymer and applicable in food 
packaging [12-14].  
APPROACH 
PVA nanowebs incorporating vanillin/cyclodextrin 
inclusion complex (vanillin/CD-IC) were produced  

 
via electrospinning technique [11]. The schematic 
representations of the vanillin/CD/IC formation 
and the electrospun PVA/vanillin/CD-IC 
nanofibers were indicated in Figure 1. The 
vanillin/CD-IC was prepared with three types of 
CDs; α-CD, β-CD and γ-CD to find out the most 
favorable CD type for the stabilization of vanillin. 
For a comparison study, PVA and PVA/vanillin 
nanofibers without CD were also electrospun [11].  
 

        
        

 

Fig. 1. Schematic representations of the (a) 
formation of the vanillin/CD/IC, (b) 
electrospinning of the PVA/vanillin/CD-IC 
nanofibers. 
 
The morphology and the fiber diameter of the 
electrospun nanofibers were analyzed by scanning 
electron microscope (SEM). Other 
characterizations of these functional electrospun 
nanofibers were done by using X-ray diffraction 
(XRD), differential scanning calorimeter (DSC), 
thermogravimetric analyzer (TGA) and the proton 
nuclear magnetic resonance (1H-NMR). The 
durability of vanillin in PVA/vanillin and 
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(b) 



PVA/vanillin/CD-IC nanowebs was also studied at 
different storage time periods [11]. 
 
RESULTS AND DISCUSSION 
PVA/vanillin/CD-IC nanofibers having fiber 
diameters around 200 nm were successfully 
electrospun from aqueous solution mixture of PVA 
and vanillin/CD-IC [11].  Our results indicated that 
the thermal stability of vanillin in 
PVA/vanillin/CD-IC nanowebs increased to higher 
temperature when compared to PVA/vanillin 
nanoweb, since in CD-IC, the thermal evaporation 
of the volatile guest molecules shifts to higher 
temperatures due to their interactions with the CD 
cavity [15,16].  For PVA/vanillin/γ-CD-IC 
nanoweb, the loss of vanillin was observed at 
higher temperature range than PVA/vanillin/α-CD-
IC and PVA/vanillin/β-CD-IC indicating that the 
interaction between vanillin and γ-CD was much 
stronger compared to α-CD and β-CD.  Moreover, 
according to the durability test, PVA/vanillin/CD-
IC nanowebs, the preservation of vanillin was very 
effective compared to PVA/vanillin nanoweb.  In 
addition, we also observed that PVA/vanillin/γ-
CD-IC nanoweb was more effective for the slow 
release of vanillin when compared to 
PVA/vanillin/α-CD-IC and PVA/vanillin/β-CD-IC 
[11]. The reason for forming more stable inclusion 
complex between vanillin and γ-CD is possibly due 
to the bigger cavity size of γ-CD resulting better fit 
in size match between the guest molecule and the 
host CD cavity. This also correlates with our recent 
findings where γ-CD forms more stable inclusion 
complex with vanillin in the solid state [15].        
 
CONCLUSIONS 
Encapsulation of vanillin/CD-IC in PVA nanowebs 
was achieved via electrospinning.  
PVA/vanillin/CD-IC nanowebs show prolonged 
shelf life and high temperature stability.  The 
stability of vanillin was significantly dependent on 
the CD type. PVA/vanillin/γ-CD-IC nanoweb 
effectively stabilized vanillin compared to α-CD 
and β-CD. 
 
FUTURE WORK 
As a future work, we will produce CD-IC 
functionalized nanowebs by using different guests 
such as flavors, antimicrobials, antioxidants, drugs, 
and bioactive agents, etc. These functional 
nanofibers/nanowebs may have practical 
applications in food, biomedical, textile and 
personal care industries, depending on the type of 
the guest molecules. 
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	1- Melt Flow Index
	MFI measurement is used to analyse spinnability and determine the spinning temperature condition. As shown in Fig.1, viscosity of PES is highly increased with the incorporation of plasticizer but decreases by rising MWNT content. This observation, due...
	Fig.1 Influence of plasticizer and MWNT content on Melt Flow Index of PES (300 C – 2.16kg – g/10min)
	2- Electrical conductivity
	The influence of MWNT content on electrical conductivity of PES rods is illustrated in Fig. 2. A significant increase of 10 decades is observed between 0.75 and 1 wt.% MWNT emphasizing the path from insulating to conductive character of the material. ...
	Despite the electrical percolation in multifilament is attending to be reached at higher MWNT percentage [7], the percolation threshold on rods is a good indicator to know approximatively the MWNT content allowing to obtain a conductive multifilament ...
	Fig.2 Influence of MWNT content on electrical conductivity σ (S/m) of PES rods
	3- Mechanical properties
	The draw ratio is another important parameter for MWNT dispersion and alignment, but also for mechanical properties of multifilament yarn. Due to its high Tg, PES multifilament yarn can be slightly drawn but significant difference can be observed for ...
	Fig.3 Influence of draw ratio on Young’s Modulus (Gpa) and Elongation at break (%) on PES multifilament yarn
	CONCLUSIONS
	Melt spinning of thermostable polymers is a new challenge which requires the adaptation of new tools to a classical spinning machine. This also causes learning new techniques in order to obtain a final product of quality. The structure and high Tg of ...
	The addition of plasticizer is a good solution to help PES melt spinning by decreasing its Tg, increasing viscosity and making possible to incorporate higher MWNT content.  Plasticizer and MWNT have a significant influence on multifilament yarn proper...
	FUTURE WORK
	In the future, the incorporation of higher MWNT content in multifilament yarn and their dissolution in composites will be investigated. Moreover, other works will focus on the process of thermostable polymers by wet spinning
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	INTRODUCTION
	Since the European commission declared bio-based products as a lead market in the Lead markets initiative (LMI), the textile industry is challenged to make a radical shift that involves an increased use of renewable and recyclable materials as well as...
	Biopolymers for textile applications are commercially available as also biopolymer filaments [3]. The filaments are also absorbed in the markets for specific applications. The production of biopolymer is estimated to increase to 2,33 million tonnes pe...
	The biopolymers studied in this paper are biodegradable polyesters viz. polylactic acid - polyhydroxybutyrate (PLA-PHB) blends. These polymers are polymerized fully or partly from renewable resources, using environmentally friendly process routes for ...
	APPROACH
	The first step for staple fibre spinning is backward planning and establishing process parameters throughout the spinning line. To narrow down the process window with minimum expense of resources, the theory of solving inventive problems (TRIZ) was ap...
	PLA - PHB (2%) blended filaments (160 dtex/ 45 filaments) were obtained from ITCF, Denkendorf. They were textured; heat set and cut into staple fibres of 38mm. Three different methods were explored for texturing of the fibres viz. false twist texturin...
	Figure 1: Staple fibre spinning process for PLA-PHB staple fibres.
	The process parameters along the spinning process were optimised using Box-Behnken Design of experiment. The samples made were tested on STATIMAT 4U tester for their tenacity, elongation and modulus according to the DIN EN ISO 2060 norms. Evenness and...
	RESULTS AND DISCUSSION
	Figure 2 SEM Images of PLA-PHB filaments textured with a) false twist b) air-jet and c) knit de-knit texturing
	Figure 3: Thermal analysis of PLA-PHB filaments a) DSC Thermograph b) Degradation profile
	Figure 3: Effect of rotor speed and rotor diameter on a) Yarn tenacity.
	Figure 2 shows the effect of the crimp structure imparted in the filament with texturing. This crimped structure is essential for the further processing to avoid problems such as roller lapping. The air jet textured yarn is characterized by its bulky,...
	Figure 4 shows the effect of rotor spinning parameters on the properties of the PLA-PHB staple fibre yarns. With higher rotor speeds, the yarn tenacity increases while the elongation decreases. Moreover, the yarn elongation decreases at higher rotor d...
	CONCLUSIONS
	The paper provides an overview of the investigations carried out at ITA on the processing of experimental biopolymers filaments upto staple fibre yarns and narrow woven fabrics. Biopolymer filaments were successfully spun into yarns using the rotor sp...
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	ABSTRACT
	INTRODUCTION
	Over the past decade there has been an increased impetus for development of wearable technology in context to smart textiles. This includes material based development such as use of carbon nanotubes [1, 2], application of conductive polymers [3-5], fu...
	Although silver is a noble metal and quite resistant to corrosion from oxygen present in the atmosphere [14], it is quite susceptible to corrosion in industrial as well as indoor air containing sulfide and chloride moieties [14, 15]. Sweat from human ...
	APPROACH
	RESULTS AND DISCUSSION
	Figure 1 shows the effect of coating speed and viscosity of the coating fluid on the coating thickness obtained on the fibers. An increase in the coating speed for a given coating fluid increases the coating thickness. Furthermore, an increase in visc...
	Figure 1: Effect of coating speed and viscosity of fluids on the coating thickness
	Figure 2: Effect of HR2RS exposure on the reflectivity of the fibers. Reflectivity measurements were made at a wavelength of λ=555 nm which corresponds to the wavelength of maximum sensibility of the eye.
	The protective nature of the PU coatings was evaluated by subjecting the fibers to 0.5ppm of HR2RS at 25 C and 75% relative humidity in a corrosion chamber for different exposure times. To determine the extent of corrosion, the reflectivity of the fib...
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	ABSTRACT
	CONCLUSION
	The rate of the decrease of sub-bandage pressure under dynamic condition of the limb is faster as compared with static condition. There is also a significant increase in the rate of sub-bandage pressure drop with increasing speed and angular displacem...
	FUTURE WORK
	The behavior of different compression bandages, such as knitted and woven, as well as those made up of combinations of various fibers, such as PET, spandex and cotton, that are used for compression therapy, needs to be studied in dynamic mode.
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	INTRODUCTION
	Cardiovascular disease, and among them myocardial infarction (MI), account for the major cause auf death in industrialised countries. To date, no curative treatment after a MI is known, pharmaceutical and surgical therapies only delay progression towa...
	RESULTS AND DISCUSSION
	Homogenously distributed, parallel oriented fibres were successfully produced by electrospinning (Fig. 2a). XPS spectrum of chemical C1s environment proves the deposition of an oxygen functional hydrocarbon layer (Fig. 2b). For fibres with micron-scal...
	Echocardiographic analysis of heart function revealed a stabilisation in ejection fraction for biograft treated animals (49±11% vs. 48±8% respectively pre- and post-treatment, p=0.9). Sham operated rats however underwent a decrease in heart function, ...
	Immunofluorescent staining of progenitor cell surface markers nestin and sca1 provided evidence for stem cell recruitment to the infarcted area, possibly involved in endogenous repair mechanisms of the heart (fig 4).
	OUTLOOK
	Although a stabilised heart function was measured, the underlying mechanisms of myocardial regeneration are unknown and need to be elucidated in ongoing studies. Additionally, we aim to further optimise the fibrous substrate by improvement of architec...
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	INTRODUCTION
	MATERIALS AND METHODS
	Single-walled CNT (0.1 wt.%) and vapor-grown CNF (0.5 wt.%) were dispersed homogeneously in an epoxy resin using a combination of ultrasonication and high speed mechanical stirring at 2000 rpm. The effect of each treatment and their combination on the...
	The dispersion of CNF and CNT within epoxy matrix was characterized using Optical microscopy and phase imaging technique of Atomic Force Microscopy. Carbon/epoxy and multi-scale composites were characterized for in-plane mechanical properties in a Uni...
	RESULTS AND DISCUSSION
	Dispersion study
	It was observed from the dispersion study that a much longer dispersion route (combination of 6hr ultrasonication with 2hr mechanical stirring) was necessary to uniformly disperse 0.1% CNT as compared to the treatment required for 0.5% CNF (combinatio...
	Fig.1: Distribution of CNF (a) and CNT (b) within epoxy matrix as observed by AFM phase imaging technique.
	Mechanical Properties
	In-plane mechanical properties of carbon/epoxy and multi-scale composites are listed in Table I. It can be noticed that multi-scale composites showed considerably higher mechanical properties as compared to neat carbon/epoxy composites. Moreover, the ...
	Table I: In-plane mechanical properties of carbon/epoxy and multi-scale composites
	The improvement of mechanical properties in multi-scale composites was mainly attributed to the formation of a strong interface between carbon fiber and epoxy matrix in the presence of CNF or CNT, as can be realized from the strong adhesion between fi...
	Fig.2: Fracture surface of neat carbon/epoxy (a) and multi-scale composites:(b) CNF based and (c) CNT based.
	The strong interface originated in case of multi-scale composites due to increased residual stresses or interface pressure of nano dispersed epoxy on the surface of carbon fibers during composite curing.
	Thermal and electrical conductivity
	Thermal and electrical conductivity of CNF and CNT based multi-scale composites are listed as well as compared with neat carbon/epoxy composites in Table II.
	It can be seen from Table II that both thermal and electrical conductivity of carbon/epoxy composites improved strongly due to presence of CNF and CNT. Presence of CNF or CNT thorough out the epoxy matrix formed a conductive network leading to better ...
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	INTRODUCTION
	Electrostatic forces are ubiquitous in textile and fiber processes. While a basic principles theory behind the nature and origin of these charges has been elusive over thousands of years, fiber and textile processes have found ways to control and mani...
	Recently, Electrostatic Force Microscopy EFM has proven to be a feasible technique to quantitatively measure the magnitude of electrostatic forces and to provide spatial resolution on the location of these charges. EFM is a technique based on Scanning...
	A better understanding of electrostatic forces in fibers and textiles can provide a unique avenue to improve the productivity of the textile industry as new ways to eliminate charging of these materials can allow for higher throughput rates and more e...
	EXPERIMENTAL APPROACH
	Electrostatically charged polypropylene fibers, also known as electrets and extensively used as filtration media, served as specimens for the reported experiments. Electrostatic force microscopy was used to detect electrostatic field gradients between...
	based on Coloumbic interactions as well as capacitive behavior.  Spatial imaging of the location of the charges was also achieved by scanning the specimens along their axes and using a two-step scanning technique that allowed for the conformal probing...
	Figure 1. Schematic of the EFM experimental set-up and b. Scan profile of a fiber showing the dependence of the tip shape on the subtended angle of the profile.
	RESULTS AND CONCLUSIONS
	Electrostatic Field Gradient imaging was used to provide a spatially resolved map of the location of the charges along a polypropylene fiber. The mapping of these charges indicate a highly heterogeneous and uneven charging of the specimens as shown in...
	Figure 2. Phase contrast images indicating the magnitude of the electrostatic forces and painted over the topography of a charged fiber. A highly heterogeneous surface is observed which is a reflection of the charging and discharging mechanisms of pol...
	Several models have been developed to estimate the magnitude of the electrical charges on electrets. In this work we propose a numerical model to estimate the initial surface charge density in a hemispherical dielectric sample. P7,8
	The proposed model is found to give a good approximation when compared to experimental force gradient results.P9P A biased conductive conical tip, simplified as a discrete set of coaxial ‘charge rings’, provides an equipotential surface model of the c...
	Local σS and ke estimations could have a great impact on studies of charge storage efficiency and dynamics of charged dielectric fibers (electrets), electrostatic coatings and optimization of lithographic tools based on EFM techniques.
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	INTRODUCTION
	One promising way to obtain multifunctional fiber materials can be achieved by the introduction of nanoparticle fillers exhibiting specific properties. Titania (TiOR2R) nanoparticles have the potential to improve both UV resistance and antistatic prop...
	In contrast to textile coating processes, where abrasion resistance and washing fastness are the main challenges to obtain functional durability, our investigations target the incorporation of novel doped TiOR2R nanoparticles into polyester (PET) fibe...
	The introduction of nanofillers into polymers is a challenging task. To enable further processing steps like melt spinning or injection moulding, masterbatches exhibiting a high dispersion of the filler and a minimal degradation of the polymer matrix ...
	RESULTS AND DISCUSSION
	Dispersion of TiOR2R particles within PET was mostly enhanced by the use of dispersing agents and appropriate use of dispersive mixing and kneading elements used for the screw build-up. Secondary benefits derived from optimization of the screw rotatio...
	Figure 2:  Dispersion of TiOR2R particles within PET masterbatches using same extrusion parameters (TEM, cryo cutted granules): a) 90%  PET / 10 % TiOR2R b) 85 % PET / 10 %TiOR2R / 5% dispersing agent.
	temperature profile and throughput only had marginal effects. Without dispersing agents, large agglomerates (10 - 50 μm) are found, whereas the use of dispersing agents depicts particles only in the submicron range (Fig. 2).
	Rheological properties of the masterbatches are highly influenced by the introduction of the nanoparticles. A large decrease of the complex viscosity and a change of flow properties are found (Fig.3). For pure melt extruded PET as well as for the 10 %...
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	INTRODUCTION
	APPROACH
	The heterocyclic aramid spinning dope were made via low-temperature copolycondensation from p-phenylene diamine(PPDA), terephthalyl Chloride(TPC) and 5(6)-amino-2-(4-amino-phenyl) benzimidazole (DAPBI) in DMAc/CaClR2R . The inherent viscosity of the p...
	TGA-DTA/MS experiments were carried out in STA449C thermogravimetric analyzer (Netzsch, Germany) coupled to a mass spectrometer (ThermoStarTM, Balzers Instruments, Liechstenstein.
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	INTRODUCTION
	The needlepunched nonwoven materials are prepared by mechanical interlocking of a plurality of layered sheet of fibers using a set of barbed needles. They are used in many products designed for numerous applications including fibrous composites for ci...
	In this work, a series of needlepunched nonwovens was prepared by using viscose fibers and the orientation of the fibers was measured by using image analysis technique. The fibre orientation distributions were compared with a a mathematical model of f...
	MATERIALS AND METHODS
	This work utilized viscose staple fibers of 44 mm cut length and 1.5 denier linear density. It employed opening, roller carding, cross-lapping, and needlepunching technology to prepare needlepunched nonwovens. While preparing nonwovens, a small propor...
	The orientation of fibers in these nonwovens was evaluated as mentioned hereunder. The nonwovens were immersed in a liquid solution (methyl-silicate) that has the same refractive index as that of the fibres (viscose). When these nonwovens were examine...
	The aforesaid nonwovens were also tested for their tensile strength along the machine direction and the cross-machine directions by using Instron Universal Tester in accordance with ASTM D5034-99 standard [3]. The gauge length was kept at 75 mm and th...
	RESULTS AND DISCUSSION
	As stated above, the frequency distribution of fiber orientation in the nonwovens was determined and the histogram of fiber orientation was obtained. The histograms of fibre orientation were compared with the following theoretical expression
	where f(() denotes the probability density function of orientation of fibers inclined at angle ( taken from the cross-machine direction of the nonwovens, ( refers to a parameter characterizing the anisotropy of fiber orientation, and ( indicates the p...
	As stated earlier, these nonwovens were also tested for their tensile strength. When the tensile strength in the cross-machine direction was divided by that in the machine direction, the anisotropy in tensile strength of the nonwovens was obtained. Th...
	CONCLUSION
	In this work, the fibre orientation in needlepunched nonwoven was determined and its effect on the tensile strength of the nonwovens was examined. The fiber orientation distribution in the needlepunched nonwovens was explained in light of a mathematic...
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	Figure 1 Plot of fiber orientation histogram and corresponding probability density function of fiber orientation
	Figure 2 Plot of strength utilization coefficient as a function of fiber orientation anisotropy

	JörnLübben-175-Oral
	Atomic Force Microscopy
	for the Characterization of Fibers and Functionalized Surfaces
	UJörn Felix Lübben
	Albstadt-Sigmaringen University of Applied Sciences, Germany
	Textile Product Engineering - Technical Textiles
	3Tluebben@3Ths-albsig.de
	STATEMENT OF PURPOSE/OBJECTIVE
	The objective of this presentation is to demonstrate the possibilities, advantages and limitations of AFM for the characterization of recently developed fibers [1, 2] and functional(ized) surfaces [3-5].
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	RESULTS AND DISCUSSION
	The multi-component nonwoven filters consisting of fibres exhibiting multi-modal fibre diameter distribution were characterized in terms of equivalent fibre diameter as defined below:
	where,  denotes average equivalent fibre diameter,  indicates the average fibre diameter of i-th out of n components, and  refers to relative frequency of weight of i-th out of n components.
	Air permeability of the multi-component nonwoven filters was observed to increase with increase in equivalent fibre diameter in a non-linear manner. Further, the air permeability of the multi-component nonwoven filter was found to be higher than the m...
	Figure 2 displays the results of filtration efficiency and pressure drop of multi-component and mono-component nonwoven filters as a function of equivalent fibre diameter. It can be seen that filtration efficiency and pressure drop of the multi-compon...
	Tensile strength of both multi-component and mono-component nonwoven fabrics decreased with increase in equivalent fibre diameter. While comparing tensile strength, it was observed that the mono-component filters exhibited higher tensile strength than...
	CONCLUSION
	The multi-component nonwoven filters exhibited higher air permeability than the mono-component nonwoven filters of same equivalent fibre diameter. Though the mono-component filters displayed higher filtration efficiency than the multi-component filter...
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	RESEARCH OBJECTIVES
	INTRODUCTION
	RESEARCH APPROACH
	RESULTS AND DISCUSSIONS
	The ultrasonic measurements show very good correlation with fabric performance properties with an ANFIS mapping R-square value of around 0.97 in both woven and knitted fabric samples. Comparing the seven fabric structural properties ANFIS mapping aver...
	CONCLUSIONS
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	INTRODUCTION
	We describe fabrication of microfibers by using polymers and microgels as building blocks. The properties of composite fibers such as water uptake, swelling degree can be easily tuned by variation of polymer/microgel ratio. The incorporation of stimul...
	APPROACH
	We used electrospinning for the fiber fabrication, because it is an easy and elegant way to make fibers with diameters of some hundred nm. PVA was selected as the polymer for fibers, because it is well known and often used in the electrospinning proce...
	The microgels considered in this work are based on Poly (N-vinylcaprolactam) (PVCL) and acetoacetoxyethyl methacrylate (AAEM), furthermore a small amount of 2-Hydroxyethyl acrylate (HEA) is added. The microgels are synthesized by precipitation polymer...
	All syntheses, solution preparations and experiments were performed in water as the solvent. Using water instead of other solvents ensures that no complicated cleaning processes are needed for later biological or medical applications.
	The produced fibers have been analyzed by SEM, DSC, TGA, water sorption analysis and biocompatibility tests.
	RESULTS AND DISCUSSION
	Fiber fabrication Without polymer microgels will form no fibers at all. They do not have the required chain length at their surface to entangle like polymers do during the fiber formation process. To form fibers the polymer has to act as connector bet...
	Fiber morphology The fiber morphology is dependent on the microgel:polymer ratio. Pure PVA fibers are well known and have a smooth surface. In the microgel-based fibers the microgels are homogeneously distributed in the PVA matrix as shown in Figure 1...
	The inner structure of the microgel-based fibers, which is to see in Figure 1B, indicates clearly that microgels are localized not only on the fiber surface but also in the interior. This is a typical structure for a system with binodal segregation.
	Fiber crosslinking The fibers after electrospinning process are not stable in aqueous environment  due to the good water-solubility of PVA and microgels.. After immersion in water the PVA is gone and the microgel particles are lying on the surface of ...
	Fiber analysis TGA measurements were done to analyze the degree of swelling. The microgel-based fibers have a higher degree of swelling at 20 C compared to both PVA and microgels. The increase of microgel content in the fibers increases the degree of ...
	The Volume Phase Transition Temperature (VPTT) was measured by DSC. The measurements show that the microgels, even inside of the fibers, still can swell and deswell at the VPTT.
	Moisture sorption analysis was done to analyze the diffusion kinetics for absorption and desorption depending on the relative humidity at different temperatures. The water diffusion is faster in the microgel-based fibers. This is due to the hydrophili...
	CONCLUSION
	We were able to create homogenous microgel/polymer composite fibers with defined dimensions and morphology. The inner structure is identified as a polymer matrix containing microgel particles. Furthermore the electrospinning process and solution param...
	FUTURE WORK
	For the future it is planed to investigate more the biocompatibility of these microgel-based fibers. Furthermore, other fiber morphologies with microgels only in the core or only on the surface of the fibers are of interest. Additionally, one of the b...
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	INTRODUCTION
	Aramid fibre has been applied in the areas of various technical textiles. Among them, para-aramid was mostly applied as the reinforced materials. On the other hand, aramid/nylon hybrid ATY yarns have been used on the areas of the rubber reinforced com...
	EXPERIMENTAL
	RESULT AND DISCUSSIONS
	CONCLUSIONS
	As the overfeeds of core and effect and air pressure were increased, the denier was increased and heat-set treatment made yarn linear density lower. The tenacity was decreased with increasing core overfeed and air pressure. But, the tenacity of the hy...
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	STATEMENT OF PURPOSE
	INTRODUCTION
	PCM (phase change materials) absorb, accumulate and release large amounts of energy in the form of latent heat in phase change temperature range. During the transition to the liquid state (melting point), the PCM absorbs and accumulates large amounts ...
	During the process of phase change for the possibility of accumulation, or heat dissipation corresponds the  total enthalpy H (latent heat, enthalpy of melting and solidification) (Fig. 1). The thermal conductivity is responsible for the effective ab...
	Fig. 1 Schematic of DSC heating thermogram of PCM [2]
	PCM are used both in construction, medicine, transport and they are also used in clothing and textile products [3].
	The history of textile with phase change materials began at NASA. It was used to produce suits for astronauts. This discovery inspired scientists to further research. In the '90s, scientists and companies Frisby Technologies and Outlast Technologies h...
	Commercially available vests (with PCM) or with Outlast® have the poor performance. That is the cause, why new solutions are sought.
	Currently, in studies at PCM, involving thermal manikin, are used research method which assumes that the temperature of the manikin's skin is equal to ambient temperature. It could compensate heat loss.
	For a better understanding tested PCM, other methodology of research will be apply. The manikin's mode Comfort will be used. Results obtained from both research methodologies will give a complete picture of the effectiveness of PCM.
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	INTRODUCTION
	Carbon nanotube (CNT ) reinforced composite materials are hot research issue now[1-5], but continuous SWNTs/polymer composite nano-scale fiber filaments still can not be successfully prepared by electrospinning. In this paper, continuous filaments con...
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	FIGURE 3 XPS wide-scan and CR1sR core-level spectra of untreated cotton(a and b) and C-g-PDMAEMA(c and d)
	Antibacterial Property From Table I it can be seen that C-q-PDMAEMA with different weight gain had good antibacterial property to both S. aureus and E. coli. And, bacterial inhibition rate increased with the weight gain increasing. In addition, the in...
	TABLEⅠ The anti-bacterial properties of quaternized silk
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	Plasma treatment: The samples were plasma-treated with hydrated OR2 Rand OR2R/ CHFR3  Rusing a low vacuum plasma apparatus under the following conditions: 40kHz AC power, pressure of 100mTorr, and 570V for 1-7Min..
	Results and Discussion
	Surface morphology
	Figure 1 shows typical results caused by etching the surface with OR2R plasma (A-D) as a function of the plasma time. The magnitude of the prominence and surface roughness increased with increasing plasma exposure time. An additional surface treatment...
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	INTRODUCTION
	Cyclodextrins(CDs) are produced by the enzymatic degradation of starch, and have toxicological and ecological advantages in the area of food, cosmetics, pharmaceutical and textile industries[1-3].  CDs are macrocyclic compounds comprised of glucopyran...
	Sweat and sebum secreted from the body give rise to body malodor through the metabolism of microorganisms living on the skin. Body odor is a mixture of various volatile compounds, of which 1-octen-3-one and isovaleric acid are some of the stronger com...
	In this study, the amounts of 1-octen-3-one and isovaleric acid adsorbed on cotton, nylon 66, and PET fabrics, which were either untreated or treated with β-CD, were compared. Fabric samples were soiled with 1-octen-3-one or isovaleric acid, and the r...
	EXPERIMENT
	Cotton, nylon 66, and PET fabrics were used. For finishing β-CD, the fabrics were treated using the pad-dry-cure process. The aqueous padding solution consisted of β-CD (10%w/v), 1, 2, 3, 4-butanetetracarboxylic acid (BTCA, 10%w/v) as a crosslinking a...
	The Moisture regains of the β-CD treated and untreated fabrics were determined by measuring the weight of the fabric samples after keeping at 20 C and 65% RH for 2 days and after drying at 110 C for 2 hrs.
	Isovaleric acid and 1-octen-3-one were used as volatile organic compounds. Fabric samples were cut into 5cm x10 cm to compare the amounts adsorbed for 24 hrs between the untreated and the β-CD treated fabrics. Each of a 200μL aliquot of volatile compo...
	GC-MS analysis was carried out on a gas-chromatograph CP-3800 (Varian, USA) equipped with a quadrupole spectrometer detector 1200L (Varian). Analysis was performed on capillary columns (DB-5ms, 30m x 0.32mm x 0.25μm) with helium as the carrier gas, an...
	RESULTS AND DISCUSSION
	The regain of the cotton fabric decreased with the β-CD finish. In contrast, the regain of nylon 66 and  PET fabrics was increased with that of PET fabrics increasing the most. This result was attributed to β-CD having a  toroidal shape with a hydroph...
	TABLE 1. Characteristics of the β-CD finished fabrics
	The amount of 1-octen-3-one and isovaleric acid adsorbed onto fabrics, which were suspended for 24hrs in the closed glass cabinet laying a 200μL of each compound, were extremely small amounts, even though the odor from the fabrics could be recognized....
	Residual amounts of 1-octen-3-one or isovaleric acid on the fabrics, which had been spotted evenly with 100μL and exposed to air for 24 hrs, were measured. Among the β-CD unfinished fabrics, cotton contained the highest amount of 1-octen-3-one and iso...
	Isovaleric acid was not detected on the laundered fabrics, but 1-octen-3-one was left on all the fabrics. Isovaleric acid is more polar and more easily removed easily than 1-octen-3-one. As the fabrics were finished with β-CD, less 1-octen-3-one was r...
	β-CD finished fabrics did not always reserve more volatile aliphatic compounds in this study, though β-CD finished cotton fabric retains more aromatic oil than  untreated  cotton fabric[7]. This difference came from the enclosed materials in the inner...
	Figure 1. Amounts of volatile compounds adsorbed on the fabrics for 24 hours in a closed cabinet.
	Figure 2. Residual amounts of volatile compounds on the fabrics, which had been soiled with the compounds after being left in the open air for 24 hours.
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	OBJECTIVE
	INTRODUCTION
	Electrospinning is a method that composite and polymeric fibers obtained using this method, can reach nano-scale dimension. In construction and aerospace industry, epoxy-based composite materials are being used as structural components because of some...
	Polyvinyl butyral (PVB) polymers have been extensively used for many applications because of advantages such as low-cost alternative, strong binding, flexibility, optical clarity, adhesion to many surfaces to polymers [6].
	APPROACH
	In needle system, the polymer solution is taken in a capillary and high voltage supplier is connected to generate an electric field between the tip of the capillary and a grounded collector. The polymer solution droplet is held at the tip of the capil...
	Optimum process parameters of the needle electrospinning which were determined previous experimental works were applied during the spinning process (Table I).
	RESULTS AND DISCUSSION
	PVB/epoxy nanofibers were spun at various epoxy concentrations such as 0-5-10-15 wt. %. From the fiber morphology analysis, 5 wt. % epoxy concentration was chosen for all solutions because of good fiber morphology. When the well dissolved solutions we...
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	FIGURE 3. SEM images of the PVB/epoxy/MWCNT nano composite fibers (x3.000) (a) 0.25- (b) 0.5- (c) 0.75- (d) 1 wt. % MWCNT.
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	CONCLUSIONS
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	INTRODUCTION
	As world population and economic prosperity grow side by side, the total energy consumption is bound to increase. The present annual worldwide energy consumption is ~15 TW (terawatts) and more than 80% of this requirement is met from non-renewable sou...
	Despite achieving high power conversion efficiencies, further improvement in the photovoltaic performance has been limited because of slow electron transport in the TiOR2R nanoparticles film. It may be expected that the well-ordered and perpendicular ...
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	The solution for electrospinning was prepared by dissolving 2 gr Polyacrylonitrile (PAN) polymer (Mw = 82,000, Sigma Aldrich) in 20 cc              N,N-dimethyl formamide (DMF). The solution loaded into a hypodermic syringe which was connected to 60 n...
	FIGURE 1. The schematic of 60 nozzles and rotating drum in electrospinning set up.
	RESULTS AND DISCUSSION
	Aligned polymeric nanofibers ribbons were produced using modified electrospinning set up and then erected to vertical nanofibers on a FTO substrate after post-treatment. By sol gel treatment of TTIP the nanofibers were coated with TiOR2R and then heat...
	FIGURE 3. The schematic of TiOR2R nanotubes on FTO substrate for making DSSC.
	CONCLUSIONS
	In summary, we have developed an effective approach for the fabrication of vertically aligned anatase TiOR2R nanotubes by electrospinning methods. To the best of our knowledge, this is the first report of anatase TiOR2R nanotubes in a vertical archite...
	KEYWORDS
	Dye-sensitized solar cells (DSSC), Nanofibers, TiOR2 Rnanotubes, Electrospinning.
	REFERENCES
	[1]Nair, A.S., etal., "Anisotropic TiOR2R Nanomaterials in Dye-Sensitized Solar Cells," Phys. Chem. Chem. Phys., 13, 2011, 21248-21261.
	[2] Ramakrishna, S., etal., "Science and engineering of electrospun nanofibers for advances in clean energy, water filtration, and regenerative medicine," J Mater Sci, 45, 2010, 6283–6312.
	[3] O'Regan, B.  and Gratzel, M., "A low-cost, high-efficiency solar cell based on dye-sensitized colloidal TiOR2R films," Nature, 353,1991, 737-740.
	[4] Chen, C.-Y., etal., "Highly efficient light-harvesting ruthenium sensitizer for thin-film dye-sensitized solar cells," ACS Nano, 3, 2009, 3103-3109.
	[5] Park, N.G., etal., "Comparison of Dye-Sensitized Rutile- and Anatase-Based TiOR2R Solar Cells," J. Phys. Chem. B, 104, 2000, 8989-8994.
	[6] Krishnamoorthy, T., et al., "A first report on the fabrication of vertically aligned Anatase TiOR2R nanowires by electrospinning: Preferred architecture for nanostructured solar cells," Energy Environ. Sci., 4, 2011, 2807-2812.

	EnginAkcagun(Yildz)-214-Oral
	Investigation of Fabric Stiffness on Tencel Fabrics in Terms of Clothing Comfort
	Vedat DalP1P, UEngin AkcagunUP2P, Zehra YildizP3P, Kazim YildizP4
	P1PMarmara University, Technology Faculty, Department of Textile Engineering; P2PMimar Sinan Fine Arts University, Department of Apparel Production Technology; P3PMarmara University, Technical Education Faculty, Department of Textile Education; P4PMar...
	KEY WORDS
	Fabric stiffness, sewing parameters, tencel fabric.
	ABSTRACT
	In this work, the effects of several sewing parameters such as seam allowance and seam density on fabric stiffness have been investigated. As fabric, tencel (100 %) and tencel/linen (70/30 %) were chosen because nowadays tencel fabric is widely used i...

	INTRODUCTION
	This study aimed to investigate the effect of seam allowance and seam density on fabric stiffness. 100 % tencel and 70/30 % tencel/linen fabrics were used in the experimental study with various seam allowance and seam density values.
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	ABSTRACT
	In this study, core spun yarns (core part copper, outer part cotton) at three different yarn counts and in three different twist degrees were manufactured in a laboratory type ring spinning machine. Every yarn type contains the same size copper wire (...

	INTRODUCTION
	MATERIALS AND METHOD
	60 µ copper wire was used the core part, Ne 1 cotton cord was used for the outer layer. Laboratory type ring spinning machine was used for the production process. Tensile strength measurements were carried out in Instron 4411 instrument according to t...
	By using these materials, three different yarns counts (Ne 5, Ne 10 and Ne 15) in three different twist degrees (twist coefficients; 4, 4.4 and 4.8) were produced in the laboratory type ring spinning machine. The effects of cotton amount (insulator pa...
	RESULTS AND DISCUSSION
	The electrical resistance values of each core-spun yarns can be seen in Table 1. According to the table, at each yarn count, electrical resistance was increased up to twist degree of 4.4, then at the 4.8 twist degree it decreases. In other words the m...
	Table 1. Electrical resistance values at 20 mA, 0.03 V for each yarn counts and twist degrees.
	Tensile strength values for each core-spun yarn are illustrated in Figure 1. According to the figure, in the same twist degrees, tensile strength decreases at a certain level and reaches its minimum point in the count of Ne 10, than it starts to incre...
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	CONCLUSION
	Metal part added cotton yarn production was chosen to improve conductive textile materials. For this purpose, three different yarn counts, with three different twist degrees were produced, and evaluated in terms of the tensile strength, hairiness, and...
	Results showed that, by doing the exact twist and yarn count combination, it is possible to improve conductive textile materials with the desired conductivity values. The maximum conductivity value was obtained in Ne 5, twist degree 4 core-spun yarn s...
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	INTRODUCTION
	PRELIMINARY TESTS – NATURAL METHODS
	In the literature are mentioned different method for the degumming of the AV plants (retting) as for instance – pure chemical retting, microbiological retting, combined chemical and microbiological retting, mechanical separation [1,2,4].
	The application of the mechanical separation using combing was not successful with the available plants.
	The attempts to reduce the connection between the fibers and the plant stem  using long term water treatment at normal 20 C temperature over more than 4 weeks leads to building of mould, but does not improved the separation of the fibers from the stem...
	CHEMICAL METHODS
	Since the attempts to loosen the connection between the fibers and stem were not successful, the chemical method was applied. In the Patent [3] is described an approach, where the stemps are treated in the temperature between 80 C and 180 C  in sodium...
	The plan for the tests is presented on the Table 1.
	Table 1. Parameters of the trials – time variation
	The higher liquid ratio was not possible in the laboratory conditions, since the amount of the plant material was very minimal and enough liquid for good wetting was necessary. On the Figure 2 can be recognized the fibers separated from the stem after...
	Figure 2. Fibers and the plant's stem after the chemical threatment with NaOH.
	During the tests different plants was tested simultaneously – with the difference in the drying process. The plant drying was in this case necessary, because the plants had to be transported from Asian Countries to Germany. In the industrial condition...
	CONCENTRATION VARIATION
	For the estimation of the optimal concentration, the optimal conditions from the first set first the tests was selected an keept constant, and only the NaOH concentration was varied durint the second set. The other parameters are : Liquid ratio 1:25. ...
	After the retting, the samples were washed in mild water and then immediately detached from stalks by hand. Fiber was left under standard climatic conditions for 5 day to dry in open beaker. The preliminary tests on the extracted fibers confirms the i...
	CONCLUSIONS
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	OBJECTIVE
	INTRODUCTION
	APPROACH
	The induced vibrations create a thin air sheet between the finger and the plate: the sqeeze-film effect. Therefore, the air film acts as a lubricant and reduces the friction coefficient between the finger and the plate of STIMTAC.
	CONCLUSION
	This study shows the signal designed in order to simulate a velvet fabric need to have some criteria. In order to have those, a measurement with fingertips and with a fixed altitude of the slider is necessary.
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