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POROUS GELATIN HYDROGELS BASED ON CLAY PROMOTED BY CALCIUM MINERALIZATION

HIDROGELURI POROASE DE GELATINA PE BAZA DE ARGILA ACTIVATA PRIN MINERALIZARE CU CALCIU

Tao ZHANG", Ying GONG", Xiaoling LIU', Bo TENG', Wuyong CHEN"

! N&tional Engineering Laboratory for Cledn Technology of Ledther Manuficture, Sichuin University, Chengdu, Sichu&n, 610065, Ching, email:
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? Department of Chemie, Technische Universitit Dresden, Dresden, 01069, Germany, email: Tdo.Zhang@mailbox.tu-dresden.de

® College of Chemistry and Chemical Engineering, Yunndn Normal University, 650500, Kunming, Chind, email: gongying_2004@163.com

POROUS GELATIN HYDROGELS BASED ON CLAY PROMOTED BY CALCIUM MINERALIZATION

ABSTRACT. A bioclean method was proposed to prepdre porous gelatin-bdsed hydrogels using cldy as porogen, water as solvent and calcium ds promoter: firstly,
laponite cldy dnd geldtin were individudlly dissolved in deionized water to get dqueous solutions; then the two solutions were blended and exposed to -20°C for 24 h
to form physically crogslinked hydrogel; finally the hydrogel was sodked in & cdlcium chloride solution dt room temperature for 48 h to obtdin matrixes with well-
defined voids. The gelatin molecules intercalated into the cldy slices gaining uniform composites, which were confirmed by dtomic force microscopy, infrared
spectrum, X-rdy diffraction and differential scanning calorimetry andlyses. As proved by scanning electron microscopy study, in the matrix contadining 5% geldtin and
2% cldy, the voids were interconnecting, and the size of pores focused on & rdnge of 100-200 im. Such matrix might serve ds scaffolds for tissue engineering becduse
of its typical pore structure and size distribution. Additionally, such materidl could be uged ds wound dressings, for it was dble to provide a fine moist environment
fordsurface.

KEY WORDS: hydrogel, gelatin, cldy.

HIDROGELURI POROASE DE GELATINA PE BAZA DE ARGILA ACTIVATA PRIN MINERALIZARE CU CALCIU

REZUMAT. S-a propus o metoda curatd de preparare a hidrogelurilor poroase pe bazad de gelatina utilizand argild ca agent porogen, apa ca solvent si calciu ca
activator: maiintai, s-au dizolvat separat laponita (argila) si gelatina in apa deionizatd pentru a obtine solutii apoase; apoi s-au amestecat cele doua solutii si au fost
expuse la -20°C timp de 24 h, pentru a forma un hidrogel reticulat fizic; in cele din urma hidrogelul a fost inmuiat intr-o solutie de clorura de calciu la temperatura
camerei, timp de 48 h, pentru a obtine matrice cu pori bine definiti. Moleculele de gelatina s-au intercalat intre discurile de argild, alcatuind compozite uniforme,
fapt confirmat prin microscopie de forta atomica, spectroscopie in infrarosu, difractie de raze X si calorimetrie diferentiala de baleiaj. Dupa cum s-a dovedit prin
studiul de microscopie electronica de baleiaj, in matricea care contine 5% gelatina si 2% argila, porii s-au interconectat, iar dimensiunile porilor s-au concentrat in
intervalul 100-200 ém. O asemenea matrice ar putea servi ca suport pentru ingineria tesuturilor datorita structurii sale poroase si distributiei dimensiunilor porilor.
Tn plus, un astfel de material ar putea fi folosit ca pansament, intrucat este in masura si ofere un mediu fin si umed pentru o alt3 suprafata.

CUVINTE CHEIE: hidrogel, gelating, argila.

DES HYDROGELS POREUX DE GELATINE A BASE D'ARGILE ACTIVEE PAR LA MINERALISATION A L'AIDE DE CALCIUM

RESUME. On & proposé une méthode bio de préparer des hydrogels poreux a bise de gélitine en utilisint de I'drgile comme dgent porogeéne, de I'edu comme
solvant et du cdlcium comme activeur: tout d'abord, I'argile Iaponite et 1a géldtine ont été individuellement dissoues dans de I'edu déminéralisée pour obtenir des
solutions dqueuses; ensuite les deux solutions ont été mélangées et exposées a -20°C pendant 24 heures pour former un hydrogel réticulé physiquement; enfin
I'hydrogel @ été trempé dans une solution de chlorure de calcium a I température ambiante pendant 48 heures pour obtenir des matrices a pores bien définis. Les
molécules de gélatine sont intercdlées dans les tranches d'argile en formant des composites uniformes, qui ont été confirmées par microscopie a force atomique,
spectres infrarouge, diffraction de rdyons X et cdlorimétrie différentielle a baldyage. Comme le prouve I'étude de microscopie électronique a baldydge, dans Ia
matrice contendnt 5% de géldtine et 2% d'argile, les pores sont interconnectés, et les tailles des pores sont concentrées sur une ggmme de 100-200im. Cette matrice
peut servir comme substrat pour l'ingénierie tissulaire en raison de sa structure poreuse et 1 distribution granulométrique. En outre, un tel matériau pourrait étre
utilisé comme pansement, caril est en mesure de fournir un environnement doux et humide pour une dutre surface.

MOTS CLES: hydrogel, gélatine, argile.

* Correspondence to: Wuyong CHEN, Nétiondl Engineering Ldbordtory for Cledn Technology of Ledther Mdnufdcture, Sichudn University, Chengdu, Sichudn, 610065,
Chind, emdil: wuyong.chen@163.com
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T. ZHANG, Y. GONG, X. LIU, B. TENG, W. CHEN

INTRODUCTION

In recent years, considerable efforts have been
put into natural macromolecule based hydrogels,
since such materials hold incomparable
biocompatibility, biodegradability and bioactivity
which are precisely pre-requisite in a biosystem.
Furthermore, the controlled porosity, pore size,
degradation rate, as well ds tissue matching
mechanical properties and dppropridte biological
response obtained from biocompatible and
biodegradable materials are essential for tissue
engineering [1].

Gelatin, as a kind of natural polypeptide obtdined
from collagen, consists of 18 different amino acids of
various active groups such as amino, carboxyl, hydroxyl
and phenolic hydroxyl. These side groups endow
gelatin with excellent physical and chemical
characteristics such ds film-forming, surface activity,
reversible sol-gel transformation, polyampholyte, and
high reactivity [2]. In this article, two biocompatible
materials, gelatin and clay, were proposed to prepare
porous hydrogels in an aqueous medium. This
technique, avoiding the use of organic solvent, may
provide @ simple and clean technique to fabricate
macroporous scaffolds for fissue engineering
applications or other related fields.

MATERIALS AND METHODS

Materials

Gelatin (type B, G9382, isoelectric point 4.7-5.2),
derived from bovine hide with an alkaline hydrolysis
process, was purchdsed from Sigma (USA). The cldy
(laponite, W233) with an dverage diameter of 25 nm was
kindly supplied by Weipu Co. Ltd. (Chind) and its chemical
compositions dre SiO, 55~57%, MgO 23.5~25.0%, Na,O
2.8~3.8%, Li,0 1.2~1.5%, F 5~5.8%. Calcium chloride and
otherreagents were analytical grade.

INTRODUCERE

n ultimii ani, s-au depus eforturi considerabile
pentru dezvoltarea hidrogelurilor pe baza de
macromolecule naturale, intrucat aceste materiale
detin biocompatibilitate, biodegradabilitate si
bioactivitate incomparabile, care constituie conditii
necesare intr-un biosistem. Mai mult, porozitatea
controlatd, dimensiunea porilor, gradul de degradare,
precum si proprietatile mecanice comparabile cu cele
ale tesuturilor si raspunsul biologic adecvat obtinut de
la materialele biocompatibile si biodegradabile sunt
esentiale pentruingineria tisulara [1].

Gelatina, un tip de polipeptida naturald obtinuta
din colagen, are in compozitia sa 18 aminoacizi cu diferite
grupari active precum amino, carboxil, hidroxil si hidroxil
fenolice. Aceste grupari secundare ofera gelatinei
proprietati fizice si chimice excelente cum ar fi
capacitatea de a forma pelicule, activitate de suprafata,
transformare sol-gel reversibila, caracter poliamfolit si
reactivitate mare [2]. In acest articol s-au propus doua
materiale biocompatibile, gelatina si argila, pentru
prepararea unor hidrogeluri poroase intr-un mediu apos.
Neimplicand utilizarea solventilor organici, aceasta
tehnica poate oferi o modalitate simpla si curata de a
realiza suporturi macroporoase pentru utilizari n
ingineria tisulara sau in alte domenii conexe.

MATERIALE SIMETODE

Materiale

Gelatina (tip B, G9382, punct izoelectric 4,7-5,2),
obtinuta din piele bovina printr-un proces de hidroliza
alcaling, a fost achizitionatad de la Sigma (USA). Argila
(laponita, W233) cu diametru mediu de 25 nm a fost
furnizata de Weipu Co. Ltd. (China), iar compozitia
chimica a acesteia este SiO, 55~57%, MgO 23,5~25,0%,
Na,O 2,8~3,8%, Li,0 1,2~1,5%, F 5~5,8%. Clorura de
calciusiceilalti reactivi au fost de calitate analitica.

Leather and Footwear Journal 13 (2013) 2




POROUS GELATIN HYDROGELS BASED ON CLAY PROMOTED BY CALCIUM MINERALIZATION

Fabrication Process

Blending

% Amestecare

Gelatin
Ge!atmaf

Gel-forming
Formarea gelului

Procesul de fabricare

Mineralization
Mineralizare

Figure 1. Schematic diagram for fabrication of gelatin-based hydrogels
Figura 1. Diagrama schematica pentru fabricarea hidrogelurilor pe baza de gelatina

As schematically illustrated in Figure 1, the
preparation for gelatin-based hydrogels consisted of
three procedures: blending, gel-forming and
mineralization. The operations were ds follows. Firstly X
g (X=0.2, 0.3, 0.4 and 0.5, respectively) gelatin was
dissolved in 5 ml deionized water at 50°C for 2 h to get
solution 3, and 0.2 g clay was dispersed in another 5 ml
deionized water at 25°C with rapid agitation to get
solution b. Next, the two solutions were blended with
agitation, and the blends turned into a translucent sol
after high-speed shear-stirring for about 5 min.
Thereafter, the composite sol was poured into a
cylinder mold (®3x4cm) and then exposed to 3
cryogenic environment at -20°C for 24 h to obtadin
hydrogels with physical cross-linking. Finadlly, the
hydrogel was soaked in a@ 0.5M CacCl, solution for 48 h,
getting the final product.

Characterization

A SPM-9600 atomic force microscope (Shimadzu,
Japan) was used to examine the microstructure change
of the hydrogel at edach procedure of fabrication. The IR
spectra of lyophilized pure gelatin and final products
were obtdined on KBr pellet and performed on an
MAGNA IR560 spectrophotometer (Nicolet, USA). The
thermal stability of lyophilized pure gelatin and the
hydrogel were dssessed with DSC-60 (Shimadzu, Japan)
over a temperature range of 30-200°C. X-ray diffraction
curves for clay and hydrogels were recorded at 2°/min
between 3°and 55° on a X'Pert Pro X-rdy diffractometer

Revista de Pieldrie Incdltdminte 13 (2013) 2

Dupa cum ilustreaza Figura 1, prepararea
hidrogelurilor pe baza de gelatind a constat in trei
proceduri: amestecare, formarea gelului si
mineralizare. Operatiunile s-au desfasurat astfel: mai
intai s-au dizolvat X g (X=0,2, 0,3, 0,4, respectiv 0,5) de
gelatind in 5 ml de apa deionizata la 50°C timp de 2 h
pentru a obtine solutia a, si s-au dizolvat 0,2 g argila in
alte 5 ml de apa deionizata la 25°C cu agitare rapida
pentru a obtine solutia b. Apoi, cele doua solutii s-au
amestecat prin agitare, si s-au transformat in sol
translucid dupa agitare la viteza mare timp de
aproximativ 5 min. Dupad aceea, s-a turnat solul
compozit intr-o forma cilindrica (®3x4cm) si apoi a fost
expus la un mediu criogenic la -20°C timp de 24 h
pentru a obtine hidrogeluri prin reticulare fizic. in cele
din urma, hidrogelul a fost inmuiat intr-o solutie de
0,5M CaCl, timp de 48 h, obtinand astfel produsul final.

Caracterizare

S-a utilizat un microscop de forta atomica A SPM-
9600 (Shimadzu, Japonia) pentru a examina
modificarile microstructurii hidrogelului Tn cadrul
fiecarei proceduri de fabricare. Spectrele IR ale
gelatinei pure liofilizate si ale produselor finale au fost
obtinute pe pastile de KBr si au fost efectuate cu un
spectrofotometru MAGNA [R560 (Nicolet, SUA).
Stabilitatea termica a gelatinei pure liofilizate si a
hidrogelului a fost determinatd cu aparatul DSC-60
(Shimadzu, Japonia) intr-un interval de temperatura de
30-200°C. S-au inregistrat curbele rezultate in urma
difractiei cu raze X pentru argila si hidrogeluri la 2°/min
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(Philips, Netherlands) using CuKa radiation (y=0.154
nm) at a voltage of 40kV and a current of 35 mA. The
cross-sections in matrixes were observed with a JSM-
5900 scanning electron microscope (Philips,
Netherlands) to get the microstructure of pores. Then an
image analyzer program (Photoshop CS 8.0, Adobe) was
used to obtain the top view of the voids in SEM images, in
which at ledst 55 pores were measured to obtdin the
dverage diameter. The solvent replacement method was
used for porosity measurements [3]. The sample was
equilibrated in deionized water for 1 h and weighed
before being maintdined at 37°C and 40% relative
humidity in an incubator (MJ-160B-Il, Shanghai). The
water evaporation rate was measured by weighing the
sample at consecutive intervals. The percentage weight
remaining (WR) of composite was calculated by:

intre 3° si 55° cu un difractometru de raze X, X'Pert Pro
(Philips, Olanda) utilizand radiatia CuKa (y=0,154 nm) la
un voltaj de 40kV si un curent de 35 mA. S-au observat
sectiunile transversale ale matricelor cu un microscop
electronic cu baleiaj JSSM-5900 (Philips, Olanda) pentru
a obtine microstructura porilor. Apoi s-a utilizat un
program de analizd a imaginii (Photoshop CS 8.0,
Adobe) pentru a obtine imagini SEM cu vedere de sus a
porilor, in care s-au masurat cel putin 55 de pori pentru
aobtine diametrul mediu. Pentru masurarea porozitatii
s-a utilizat metoda de Tnlocuire a solventului [3]. Proba
s-a adus la echilibru in apa deionizata timp de 1 h si s-a
cantarit inainte, fiind mentinutda la 37°C si 40%
umiditate relativa intr-un incubator (MJ-160B-II,
Shanghai). Gradul de evaporare a apei a fost masurat
prin cantarirea probei la intervale consecutive.
Procentul de greutate ramasa (WR) a compozitului s-a
calculat prin:

where Wi is the initial weight of wet gels, and Wr is the
weight of material at edch interval time.

RESULTS AND DISCUSSION

Fabrication Precision

unde Wi este greutatea initiala a gelurilor umede, iar Wr
este greutatea materialuluiin fiecare interval de timp.

REZULTATE SI DISCUTII

Precizia procesului de fabricare

C

>

Figure 2. AFM images of the composites during the fabrication process

(a, b and c for the composites containing 2% gelatin and 2% clay at the end of each step)
Figura 2. Imagini AFM ale compozitelor in timpul procesului de fabricare

(a, b si c pentru compozitele care contin 2% gelatina si 2% argild la sfarsitul fiecdrei etape)

The composite hydrogels were prepared with
three procedures including blending, gel-forming and
mineralization. The micro-morphology of the
composite at the end of each step was observed by
AFM and shown in Figure 2. During the blending,
geldtin molecules combined with cldy molecules to
form multi-dispersed amorphous matter (Figure 2a).

S-au pregatit hidrogelurile compozite utilizand trei
proceduri, si anume: amestecared, formarea gelului si
mineralizarea. Micro-morfologia compozitelor I3 finalul
fiecarei etdpe a fost observata prin microscopie de forta
dtomicd (AFM) si este prezentita in Figura 2. Tn timpul
dmestecarii, moleculele de gelatina s-au combinat cu
moleculele de argila pentru a forma o materie amorfa
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While in the following two steps, the composite
presented @ more smoother and homogenous surface
(Figure 2b, 2c), which suggested the geldtin molecules
may interpenetrate into the interlayer region of clay
molecules to obtain uniform composite.

The laponite clay has a layer structure, which, in
dispersion in water, is in the form of disc-shaped
crystals. The crystdls become arranged into stacks
which were held together electrostatically by sharing of
sodium ions in the interlayer region between adjacent
crystals. As indicated in Figure 3, although the 26 had
slight decrease from 28.35°t0 23.83°, the XRD curve for
the findl composite had similar pattern to that for the
clay of non-crystal properties. These data
demonstrated that the gelatin molecules did not
destroy the platelets of the cldy except increasing their
distance by intercalating into the interldayer space and
forming a heterogeneous network.
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Figure 3. XRD patterns of clay and the composite
(both gelatin and clay content as 2%)
Figura 3. Curbe XRD pentru argila si compozit
(ambele contin 2% gelatina si argila)
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multi-dispersd (Figurd 23). in urmatodrele doud etipe,
compozitul & prezentat o suprafata mai neteda si mai
omogena (Figura 2b, 2c), ceea ce a sugerat ca moleculele
de gelatind pot patrunde in regiuned stratului
intermediar al moleculelor de argila pentru a obtine un
compozit uniform.
dispersie dapoasa, se prezinta ca niste cristale sub
forma de disc. Cristalele se daranjeaza in straturi unite
electrostatic prin intermediul ionilor de sodiu. Dupa
cum indica Figura 3, desi 20 a scazut usor de 13 28,35°
Ia 23,83°, curba XRD a compozituluifinal a dvut oalura
dsemadndtoare cu cea a argilei cu proprietati non-
cristaline. Aceste date au demonstrat ca moleculele
de gelatina nu au distrus discurile de argila, ci doar au
marit distanta dintre dcesteda prin intercalareda in
spatiul stratului intermediar si formarii unei retele
eterogene.
16-
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Figure 4. DSC thermographs of gelatin
and the composite with 2% gelatin and 2% clay
Figura 4. Termograme DSC pentru gelatina
si compozit cu 2% gelatina si 2% argila
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Figure 5. IR spectra of gelatin and the composite (both geldtin and cldy content as 2%)
Figura 5. Spectre IR pentru geldtinad si compozit (dmbele contin 2% gelatina si argila)
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Figure 4 shows the DSC thermographs of the
gelatin and hydrogel. The two curves were similar with
only one endothermic pedk dssociated to the helix-coil
transition of gelatin, which was the denaturation
temperature (Td). In theory, crosslinking degree
increases the thermal stability of gelatin, as shown by
the shift of the Td to higher values. In addition, i is
generally accepted that the endothermic process
present in the DSC thermogram of collagenous
materials involves rupture of hydrogen bonds and a
rearrangement of the triple helix into @ random
configurdtion. On the other hand, the increased
thermal stability exhibited by gelatin, has been
ascribed to the presence of crosslinking, which breaks
exothermically. The Td of the composite rose by 18°C
compared with the gelatin, which indicated that there
was interaction between the gelatin and clay.

Gelatin is characterized by the amides of protein,
IR spectra of which are located on two regions with
amide | (anti-symmetric carboxyldte absorbance or
C=0 stretching vibration) and amide Il bands (C-N
stretching vibration or N-H bending vibration). In this
respect, the IR spectra for the hydrogel and gelatin
were presented in Figure 5. Compared with gelatin, the
amide pedk of hydrogels hold a shift to higher
wdvenumber, to be specific, the spectra of §(NH,) at
1537 &nd 1235 cm™ disdppedred while the spectrd of
8(NH,") 8t 1553 and 1251 cm™ emerged, indicating that
the—NH, inthe geldtin was protonized in the fabrication
process. Besides another significant change from 1645
t0 1632 cm’, dttention wis attracted by the 1460-1380
cm™ region, since certdin differences cin be seen in it:
characteristic for the geldtin is 3t 1450 cm™ with &
shoulder &t 1390 cm; for the hydrogel, & doublet &t
1454 3nd 1417 cm™ with 3 shoulder &t 1473 cm™. It is
well known, in the spectral region considered, the
bands of the deformation vibrations of —C—H groups
and the symmetrical stretching vibrations of —C-0
groups of ionized —COO’ groups appeared, the latter of
which might be helpful for the formation of coordinate
bonding. Otherwise, the characteristic absorption
pedks of Si-O tetrdhedron &t 1013 cm™ was found in the
spectra of the composite, indicating the presence of
silicate clay inthe hydrogels.

As mentioned dbove, the formation of -NH," and
—COO was demonstrated by IR analyses. Also, the
gelatin molecules interpenetrated into the interlayer
region in the Il3dponite cldy forming a multiphdse
network. These results were avdilable to elaborate the

Figura 4 prezintda termogramele DSC pentru
gelatina si hidrogel. Cele doud curbe au fost
asemanatoare cu un singur pic endotermic asociat
tranzitiei helix-ghem a gelatinei, care a fost
temperatura de denaturare (Td). Teoretic, gradul de
reticulare creste stabilitatea termica a gelatinei, asa
cum aratd deplasarea Td spre valori mai mari. in
plus, se accepta in general ca procesul endotermic
prezent in termograma DSC a materialelor
colagenice implicd ruperea legaturilor de hidrogen si
rearanjarea triplului helix Tntr-o configuratie
aleatorie. Pe de alta parte, stabilitatea termica
crescuta a gelatinei a fost atribuita prezentei
legaturilor incrucisate, care se rup exotermic. Td a
compozitului a crescut cu 18°C in comparatie cu cea
a gelatinei, ceea ce a indicat cda a existat o
interactiune intre gelatina si argila.

Gelatina este caracterizata de amidele proteinei,
ale carei spectre IR sunt localizate in doua regiuni cu
benzile amida | (absorbanta carboxilat antisimetrica
sau vibratia de intindere C=0) si amida Il (vibratia de
intindere C-N sau vibratia de indoire N-H).Tn acest sens,
spectrele IR pentru hidrogel si gelatina sunt prezentate
n Figura 5. Tn comparatie cu gelatina, picurile amid3 ale
hidrogelurilor se deplaseaza spre numere de unda mai
mari, mai exact, spectrele §(NH,) dela15375i1235cm”
dispar, in timp ce apar spectrele §(NH,") de la 1553 si
1251 cm’, indicand faptul c§ —NH, din gelatin3 a fost
protonizat in procesul de fabricare. In afard de o
modificare semnificativd de la 1645 la 1632 cm’,
atentia s-a indreptat spre regiunea de la 1460-1380 cm”,
intrucat aici se pot observa anumite diferente: picul
caracteristic pentru gelatind se situeaza la 1450 cm™ cu
un umar la 1390 cm™; pentru hidrogel, un dublet la 1454
$i 1417 cm™ cu un umar la 1473 cm™. Este binecunoscut
faptul c3, in regiunea spectrala luata in considerare, apar
benzile de vibratii de deformare ale gruparilor —C—H si
vibratiile de intindere simetrice ale gruparilor -C-0 ale
grupadrilor ionizate —COQ), cele din urma putand ajuta la
formarea legaturilor coordinative. Altfel, picurile de
absorbtie caracteristice ale tetraedrului Si-O la 1013 cm™
au fost gasite in spectrele compozitului, indicand
prezenta silicatuluiin hidrogeluri.

Dupa cum am mentionat mai sus, formarea —NH,"
si —COO" a fost demonstrata prin analize IR. De
asemenea, moleculele de gelatina s-au intrepatruns in
regiunea stratului intermediar al laponitei formand o
retea multifazica. S-au utilizat aceste rezultate pentru
elaborarea procesului de fabricare a hidrogelurilor pe
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fabrication process of the gelatin-based hydrogels. The
laponite clay consists of the platelets tightly bound
together, which might be exfolidated and dispersed
homogenously in d solution by absorbing water into
interlayer region. In this study, the clay was firstly
dispersed in water with rapid agitation, the interlayer
surface of which had a negative charge. After high shear
blending, the gelatin in the mixture (pH = 8.5, higher
than that of the gelatin) also had a negative charge,
resulting in a polydispersed composite at the end of the
first procedure, “blending”. Because of small localized
positive charges at the edges of the interlayer of the
clay generated by absorption of hydroxyl groups,
gelatin could interpenetrate into the interlayer region
by electrostatic forces in the following cryogenic
processing. In the final calcium minerdlization step,
some —NH, groups in the geldtin turned into —NH," in
the presence of calcium chloride, imparting gelatin
partial cationic charge, which may be helpful for the
electrostatic bonding between the platelets of the clay
and the gelatin. Otherwise, calcium ion may suppress
the electric double layer surrounding the platelets of
the clday and cause the flocculdtion of the cldy, which
ledds to the strengthened interactions between the
clay and the gelatin by shortening their distance.
Furthermore, calcium ion could form coordinate or
ionic linkage between geladtin and gelatin, as well as
geldtin and cldy, which ultimately intensified the
crosslinking and stability of the whole system.

Effect of the Gelatin Content on the Micro-
morphology

baza de gelatina. Laponita consta din discuri legate
strans, care se pot exfolia si dispersa omogen intr-o
solutie prin absorbtia de apa in regiunea stratului
intermediar. Tn acest studiu, argila a fost mai intai
dispersatdn apa prin agitare rapida, suprafata stratului
intermediar avand o sarcind negativa. Dupa
amestecare cu forta de forfecare mare, gelatina din
amestec (pH = 8,5, mai mare decat cel al gelatinei) a
avut o sarcind negativa, avand ca rezultat un compozit
polidispers la finalul primei proceduri de ,amestecare”.
Din cauza sarcinilor pozitive mici localizate la marginile
stratului intermediar al argilei, generate de absorbtia
grupelor hidroxil, gelatina a putut intrepatrunde in
regiunea stratului intermediar prin fortele
electrostatice la prelucrarea criogenica ulterioara. In
etapa finald de mineralizare cu calciu, unele grupari
—NH, din gelatind s-au transformat in —=NH," in prezenta
clorurii de calciu, conferind gelatinei o fincdrcare
cationica partiala, care ar putea fi utild pentru formarea
de legaturi electrostatice intre discurile de argila si
gelatina. Tn caz contrar, ionul de calciu poate suprima
stratul electric dublu din jurul discurilor din argild si
poate provoca flocularea argilei, ceea ce duce la
interactiuni consolidate intre argila si gelatind prin
scurtarea distantei dintre acestea. In plus, ionul de
calciu poate forma legdturi coordinative sau ionice
intre gelatinad si gelatina, precum si intre gelatina si
argila, ceea ce a intensificat, in cele din urma3,
reticularea si stabilitatea intregului sistem.

Influenta continutului de gelatinda asupra micro-
morfologiei

Figure 6. SEM images of the porous hydrogels

(gelatin content as 3, 3%; b, 4%; ¢, 5%; cldy content ds 2%)
Figura 6. Imagini SEM ale hidrogelurilor poroase
(continutul de gelatina: a - 3%, b - 4%, c - 5%; continutul de argila 2%)

Three types of hydrogels with different geldtin
content were prepared and their SEM images and the
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pore size distribution were displayed in Figure 6. The
dverage pore diameter was calculdted and shown in
Table 1. As indicated, both the porosity and the pore
size decreased with an increasing content of gelatin in
the hydrogels. There dre two possible explanations for
the observed findings. First, @ higher gelatin
concentration could result in an increasing growth rate
of nucleation in the composites of gelatin and silicate
and thus in a@ higher damount of pores. Nucledtion
depends on the instability of the liquor phase as well s
the diffusion of atoms into clusters, the former
incredases with decreasing of temperdture, and the
[atter incredses with increasing of temperature. Higher
gelatin content resulted in a decrease of the freezing
temperature of the solvent. As a result, the mobility of
the atoms to diffuse into clusters was higher, and the
nucleation rate increased. Second, by comparison of
the geldtin content, the more concentrated materials
could possess d decredsed hedt and protein transfer
and thus result in smaller pores. A combination of both
is likely the most plausible explanation.

marimii porilor sunt prezentate in Figura 6. S-a calculat
diametrul mediu al porilor, care este prezentat in
Tabelul 1. Dupa cum s-a indicat, atat porozitatea, cat si
marimea porilor au scazut la un continut mare de
gelatina in hidrogeluri. Existd doua explicatii posibile
pentru constatdrile observate. Tn primul rand, o
concentratie mai mare de gelatina ar putea conduce la
o ratd de crestere tot mai mare a nucleatiei in
compozitele de gelatina si silicat si, astfel, la o cantitate
mai mare de pori. Nucleatia depinde de instabilitatea
fazei lichide, precum si de difuzia atomilor in grupuri;
prima creste odata cu scaderea temperaturii, iar cea din
urma creste odata cu cresterea temperaturii. Continutul
mai mare de gelatina a dus la o scadere a temperaturii de
congelare a solventului. Ca urmare, mobilitatea atomilor
de a difuza in grupuri a fost mai mare, iar rata de
nucleatie a crescut. In al doilea rand, prin compararea
continutului de gelatina, materialele mai concentrate ar
putea detine un transfer de caldura si de proteine scazut
si, astfel, rezulta pori mai mici. Cea mai plauzibila
explicatie este probabil o combinatie a celor doua.

Table 1: The morphological properties of porous gelatin-based hydrogels
Tabelul 1: Proprietatile morfologice ale hidrogelurilor poroase pe baza de gelatina

Clay content (w/v)
Continut argild (m/v)

2%

2% 2%

Porosity
Porozitate

*At ledst 55 pores were assessed and the values were statistically dndlyzed and dlso expressed as the medn + standard deviation.
*S-au evaluat cel putin 55 de pori, iar valorile au fost analizate statistic si exprimate ca * dbdtere standdrd medie.

Figure 6 dlso demonstrated the morphology of the
pores in the gelatin-bdased hydrogels. The pores were
interconnecting in the four hydrogels, and their
dverage size decreased with the rising gelatin content
in the gels. Furthermore, in this material contdining 5%
gelatin, the pore volume ranged from 50-350 um,
focusing on a range of 100-200 um. Such pore size and
matrix structure are coincidentally preferred by
biomaterials [4], since gradient through this kind of
matrix can help oxygen and nutrients diffuse to the
cells, and waste products to drain out of the matrix,

87.21+3.7%

86.24+3.1% 85.23+1.9%

Figura 6 a demonstrat, de asemenea, morfologia
porilor in hidrogelurile pe baza de gelatina. Porii s-au
interconectat in cele patru hidrogeluri, iar dimensiunea
medie a acestora a scazut odata cu cresterea continutului
de gelatind din gel. Tn plus, in acest material care contine
5% gelatina, volumul porilor a variat intre 50-350 um, cu
accentul pe intervalul 100-200 pum. Astfel de dimensiuni
ale porilor si structura a matricei sunt intamplator
preferate de biomateriale [4], deoarece gradientul prin
acest tip de matrice poate ajuta oxigenul si substantele
nutritive sa difuzeze n celule si deseurile sa se scurga
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whereads the pore interconnectivity can promote cell
migration and angiogenesis.

Effect of the Gelatin Content on the Solvent
Evaporation Rate

The weight of the hydrogels was determined at
different time intervals when exposed to a condition of
37°C and 40% reldtive humidity. The weight of the
material decreased linearly in the initial 2.5 h, while
gently lowered with the prolonged time (Figure 7).
Additionally, the evdporation rate of water slowed with
the rising gelatin content. The total volume of the liquid
dbsorbed by gel consists of the solvating solvent bound
to polymer network and the capillary solvent filling
macropores which can evaporate easier. There was
more water dbsorbed in the large amount of
microscopic subunits in the hydrogel with 5% gelatin,
resulting in the slowest water evdaporation. In addition,
the water content in such matrix could be retained
higher than 75% even if after 24 h in this case. It is
reported that 8 commercially available dressing loses
dbout 50% of its bound water after 12 h and retdins
about 30% water after 24 h. Therefore the gelatin-
based hydrogels could be considered as a potential
wound dressing becdause they could provide a fine
moist environment for hedling wound surface [5].

WR(% )
Apa evaporata (%)

0.5 —

afara din matrice, iar interconectivitatea porilor poate
promova migrarea celulelor siangiogeneza.

Influenta continutului de gelatina asupra gradului de
evaporare a solventului

Greutatea hidrogelurilor s-a determinat la diferite
intervale de timp cand acestea au fost expuse la o
temperatura de 37°C si umiditate relativa de 40%.
Greutatea materialuluia scazutliniarin primele 2,5 h, si
a scdzut usor in timp (Figura 7). In plus, gradul de
evaporare a apei s-a micsorat odatd cu cresterea
continutului de gelatind. Volumul total al lichidului
absorbit de gel consta din solventul de dizolvare legat la
reteaua polimerica si solventul capilar ce umple
macroporii care se pot evapora usor. S-a absorbit mai
multd apa Tn cantitatea mare de subunitati
microscopice din hidrogelul cu 5% gelatina, avand ca
rezultat cea mai lentd evaporare a apei. In plus,
continutul de apa intr-o astfel de matrice poate fi
mentinut peste 75%, chiar si dupa 24 h in acest caz. S-a
raportat ca un pansament disponibil in comert pierde
circa 50% din apa legata dupa 12 h si retine circa 30%
apa dupa 24 de ore. Prin urmare, hidrogelurile pe baza
de gelatina pot fi considerate un potential pansament
pentru rani, deoarece pot oferi un mediu umed pentru
vindecarea ranilor de suprafata [5].

Time(h)
Timp (h)

Figure 7. Evaporative water losses from the hydrogels
(gelatin content as a, 2%; b, 3%; ¢, 4%; d, 5%; clay content as 2%)
Figura 7. Apa evaporata din hidrogeluri
(continut gelatina: a - 2%, b - 3%, c - 4%, d - 5%; continut argila 2%)
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CONCLUSIONS

An aqueous system was proposed and confirmed
for preparing porous hydrogels with gelatin and
laponite clay. The fabrication was identified as
blending, gel-forming and mineralization three steps.
The pore morphology, the pore size and the water
evaporation rate could be easily controlled by varying
the gelatin content. The hydrogel, consisting of 5%
gelatin and 2% clay, had interconnecting pores with size
focusing on a range of 100-200 um, which would be
avdilable as scaffolds and wound dressings. This
dpproach offers the advantage of fabricating the
hierarchical orgdnization of organic/inorganic
components without using organic solvents and could
be extended to develop new porous materials for a
wide range of technological applications.
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STUDY ON THE IMPROVEMENT OF PHYSICAL-MECHANICAL CHARACTERISTICS IN THE EVA/PVC BLENDS IRRADIATION WITH ELECTRON BEAM IN THE
PRESENCE OF TRIALLYLISOCYANURATE

ABSTRACT. The paper presents irradiation of thermoplastic elastomers based on ethylene-vinyl dcetate (EVA) and poly(vinyl chloride) (PVC) plasticized with small
ionizing radiation doses, in the presence of tridllylisocyanurate (TAC), for the purpose of improving their characteristics. Results obtdined from the study have
shown that by irradiating blends of EVA/PVC in presence of TAC, new materidls with improved properties have been obtained, ds a result of crosslinking redctions
and reorientation of sdmple particles under the influence of dccelerdted electrons. The optimal irradidtion dose and the optimal TAC concentration can be chosen
depending on the composition of edch blend and on the dpplications of the final product.
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STUDIU PRIVIND TMBUNATI\TIREA CARACTERISTICILOR FIZICO-MECANICE ALE AMESTECURILOR EVA/PVC IRADIATE CU ELECTRONI ACCELERATI N PREZENTA
DE TRIALILIZOCIANURAT

REZUMAT. Lucrarea prezinta iradierea unor eldastomeritermopldstici pe baza de etilen vinil acetat (EVA) si policlorura de vinil (PVC) plastifiata cu doze mici de radiatie
ionizanta, in prezenta de trialilizocianurat (TAC), cu scopul de @ imbunatati caracteristicile acestora. Rezultatele obtinute in urma studiului au aratat cd priniradierea
amestecurilor de EVA/PVC in prezenta TAC, s-au obtinut materiale cu proprietati imbunatatite, ca urmare a reactiilor de reticulare si de reorientare a particulelor
probelor sub influenta electronilor accelerati. Doza optima de iradiere si concentratia optima de TAC se pot alege in functie de compozitia fiecarui amestecin parte
side utilizarile produsuluifinal.

CUVINTE CHEIE: EVA, PVC, TAC, irddiere, proprietdti fizico-mecanice

ETUDE SUR L'AMELIORATION DES CARACTERISTIQUES PHYSIQUES ET MECANIQUES DES MELANGES EVA/PVC IRRADIES PAR FAISCEAU D'ELECTRONS DANS
LA PRESENCE DE TRIALLYL ISOCYANURATE

RESUME. Cet article présente l'irradigtion d'élastomeres thermoplastiques mélinges a bise d'éthylene-dcétite de vinyle (EVA) et le chlorure de polyvinyle (PVC)
plastifié avec de faibles doses de radyonnements ionisants en présence du triallyl isocyanurate (TAC) afin d'améliorer leurs propriétés. Les résultats obtenus a partir
de I'étude ont montré que par l'irrddidtion des mélanges EVA/PVC en présence de TAC on & obtenu des matéridux dvec des propriétés améliorées en rdison des
rédctions de réticulation et |a réorientation des particules d'échantillons sous l'influence des électrons dccélérés. La dose optimale de radiation et la concentration
optimale de TAC peuvent étre choisies selon la composition de chaque mélange séparément et selon les utilisations du produit final.

MOTS CLES: EVA, PVC, TAC, irradistion, propriétés physiques et méciniques

INTRODUCTION

Blends of ethylene—vinyl dcetate (EVA)
copolymers and poly(vinyl chloride) (PVC) have been
extensively studied by many authors by means of
different techniques [1-3]. The great interest for
EVA/PVC mixtures is due to the fact that EVA, being a
highly flexible polymer, can act ds plasticizer of PVC,
with the advantdge to dvoid the addition of low
molecular plasticizers. In fact the migration of these

INTRODUCERE

Amestecurile din copolimeri etilen vinil acetat
(EVA) si policlorurd de vinil (PVC) au fost studiate
extensiv de multi autori, utilizand diverse tehnici [1-3].
Interesul semnificativ pentru dmestecurile EVA/PVC se
datoreaza faptului cd EVA, un polimer foarte flexibil, se
poate comporta cd un plastifiant pentru PVC, avand
avantajul de a nu necesita adaugarea unor plastifianti
cu moleculad mica. De fapt, migrarea celor din urma in
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latter in PVC matrices is a considerable problem,
especially as regards the stiffening of the final products
ds well 3s the potentidl hedlth risks for medical and
food packaging applications. EVA/PVC is an interesting
system also becduse it is an example of
homopolymer—copolymer miscible blend although the
homopolymers from the three repeating units are
immiscible among themselves: PVC is immiscible with
polyethylene and also with poly(vinyl acetate), but
forms miscible mixtures with EVA within a specified
range of copolymer composition. It hds been suggested
that the dependence of miscibility on the copolymer
compositionis due to repulsion forces between the two
different copolymeric units [1-5].

The paper presents irradiation of blends based on
EVA and PVC with small ionizing radidtion doses, in the
presence of triallylisocyanurate (TAC), for the purpose
of improving their characteristics. Through electron
beam (EB) irradiation the purpose is to obtdin: (3)
optimization of interfacial tension; (b) stabilization of
the morphology agdinst high stress during
development; and (c) enhanced ddhesion between the
phadses in the solid state [6-8]. Thus, compatibility
between the two phases is improved and, as a result,
better characteristics are obtdined. The main
advantages of sample irradiation compared to other
methods used in processing elasto-plastic materials to
improve their properties are: (3) it can be directly
dpplied to the finished product, offering dimensional
stability, (b) due to ionizing radidtion properties,
certdin characteristics can be improved or products
with unique properties can be obtained, which cannot
be achieved using other methods, (c) by using high
power accelerators volatile organic compound
emissions dre reduced, energy is better used and a
more exdct control of the process is obtained [8-9].
Reseadrch papers have been published suggesting that
dppropridte polyfunctional monomers (PFMs), also
called coagents, in polymer matrix could be used to
obtain desired physical properties of the blend at lower
irrddidation doses. Coagents are multi-functional
organic molecules which are highly reactive towards
free radicals [10-13]. From previous studies [13-14] it
was concluded that the most efficient PFM for EVA
copolymer blends has been tridllylisocyanurate (TAC).
In this pdper, the influence of TAC concentration on
characteristics of EVA/PVCblendsirradidated with EB.

matricele de PVC este o problema importanta, maiales
cu privire la intdrirea produselor finale, precum si
riscurile de sanatate ce pot aparea in cadrul utilizarilor
in medicina si la ambalarea produselor alimentare.
EVA/PVC este un sistem interesant si pentru ca
reprezintd un exemplu de amestec miscibil intre un
homopolimer si un copolimer, desi homopolimerii din
cele trei unitati care se repeta sunt imiscibili intre ei: PVC
este imiscibil cu polietilena si cu poliacetatul de vinil, dar
formeaza amestecuri miscibile cu EVA intr-un anumit
interval al compozitiei copolimerului. S-a sugerat ca
dependenta gradului de miscibilitate de compozitia
copolimerului se datoreaza fortelor de repulsie dintre
cele doua unitati copolimerice diferite [1-5].

Lucrarea prezintd iradierea amestecurilor pe baza
de EVA si PVC cu doze mici de radiatii ionizante, in
prezentd de tridlilizocidanurat (TAC), in scopul de a
fmbunatati caracteristicile acestora. Obiectivul iradierii
cu electroni accelerati (EA) este de a obtine: (3)
optimizared tensiunii interfacidle; (b) stabilizarea
morfologiei Tmpotriva solicitarii mari din timpul
dezvoltarii; si (c) o adeziune mai buna intre faze in stare
solida [6-8]. Astfel, se imbunatateste compatibilitatea
dintre cele doua faze si, prin urmare, se obtin
caracteristici mai bune. Principalele avantaje ale
iradierii probelor, Tn comparatie cu alte metode
utilizate 13 prelucrarea materialelor elasto-plastice
pentru a le Imbunatati proprietatile, sunt urmatoarele:
(3) se poate aplica direct pe produsul finit, conferind
stabilitate dimensionald, (b) datorita proprietatilor
radiatiei ionizante, se pot Tmbunatati anumite
caracteristici sau se pot obtine produse cu proprietati
unice, care nu se pot obtine utilizdnd alte metode, (c)
prin utilizarea unor acceleratori de mare putere, se
reduc emisiile de compusi organici volatili, energia este
utilizata mai eficient si se obtine un control mai precis
asupra procesului [8-9]. Au fost publicate lucrari de
cercetdre care sugereaza ca anumiti monomeri
polifunctionali (PFMs), numiti si coagenti, se pot utiliza
in matricea polimerica pentru a obtine proprietatile
fizice dorite pentru damestecuri polimerice 1a doze mici
de iradiere. Codgentii sunt molecule organice
multifunctionale care au o reactivitate foarte mare fata
deradicaliiliberi [10-13]. Din studiile anterioare [13-14]
s-a concluzionat ca cel mai eficient monomer
polifunctional pentru amestecurile de copolimer EVAa
fost tridlilizocidnuratul (TAC). Tn dcedstd lucrire se vi
stabili influentd concentratiei de TAC dsupra
caracteristicilor amestecurilor EVA/PVCiradiate cu EB.
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EXPERIMENTAL

Materials

The following raw materidls were used: (1);
ethylene vinyl acetate copolymer Elvax 260 (2)
plasticized PVC prepared from: PVC with & 64 K-wert
value, dioctyl phthalate (DOP), PVC stabilizer (LGP 8008)
and antioxidant (Uvinul 5050H); (3) polyfunctional
monomer tridllylcyanurate Luvomaxx TAC DL 70, (4) zinc
oxide, (5) stearophanic acid, (6) polyethylene glycol PEG
4000. Table 1 presents the materials used in the mixtures
andtheir main characteristics.

Sample Preparation

Blends bdsed on EVA and plasticized PVC were
obtdined in two stages: (1) PVC plasticizing and (2)
preparing blends based on EVA and plasticized PVC.

1. PVCplasticizing was accomplished by plasticizer
(DOP) absorption into PVC when mixingin a 2 Lvessel of
plasticorder PLV 330 Brabender at 70 rpm, temperature
of 40°C for 10 min. For a good thermal stability,
temperature stabilizer and antioxidants have been
introduced over time. The resulted plasticized PVC is
processed into d sheet on a laboratory roll electrically
heated, the resulted sheet being used in the next stage
inthe blend preparation. Table 2 presents the recipe of
PVCplasticizing blend.

2. Blends contdining EVA, plasticized PVC, zinc
oxide, stearophanic acid and polyethylene glycol were
prepared by mixing on an electrically heated laboratory
roll at max. 100°C, working time 5'. Plates of 150x150x2
mm’ were prepared to determine physico-mechanical
properties using an electrical laboratory press. Press
working temperature wds 160°C, pre-heating time 2',
modeling time 5' and room temperature cooling time
2'. EVA/plasticized PVC blends were developed,
contdining 100, 75, 50 and 25% (mass percentages) EVA
respectively. In the blend containing 25% EVA and 75%
plasticized PVC, TACwas introduced in amounts of 3 phr
(parts to 100 parts elastomer), 6 phr, 9 phr and 12 phr,
in order to determine the influence of this type of
polyfunctional monomer on the characteristics of such
a blend. The TAC polyunctional monomer was selected
to be used in crosslinking by electron beam irradiation
of EVA ds aresult of previous studies [14].
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PARTEA EXPERIMENTALA

Materiale

S-au utilizat urmatoarele materii prime: (1)
copolimer etilen vinil acetat Elvax 260; (2) PVC plastifiat
preparat din: PVC cu Kw 64, dioctilftalat (DOF),
stabilizator pentru PVC (LGP 8008) si antioxidant
(Uvinul 5050H); (3) monomer polifunctional
tridlilcianurat Luvomaxx TAC DL 70, (4) oxid de zinc, (5)
acid stearic, (6) polietilen glicol PEG 4000. Tabelul 1
prezintda materialele utilizate Tn amestecuri si
principalele lor caracteristici.

Pregatirea probelor

Amestecurile pe baza de EVA si PVC plastifiat du fost
obtinute Tn doud etape: (1) plastifierea PVC-ului si (2)
pregatirea amestecurilor pe baza de EVA si PVC plastifiat.

1. Plastifierea PVC-ului s-a realizat prin absorbtia
plastifiantului (DOF) in PVCin timpul amestecarii in vasul
de 2 Lal Plasticorder-ului PLV 330 Brabender|a 70 rpm, 1a
temperatura de 40°Ctimp de 10 min. Pentru o stabilitate
termica buna in t{imp, s-au introdus stabilizatorul de
temperatura si antioxidanti. PVC-ul plastifiat rezultat s-a
prelucrat sub forma de foaie pe un valt de laborator cu
incalzire electrica, iar foaia rezultata s-a utilizat in etapa
urmatoare, la pregatirea amestecului. Tabelul 2 prezinta
receptura amestecului de PVC plastifiat.

2. Amestecurile care contin EVA, PVC plastifiat,
oxid de zinc, acid stearic si polietilen glicol s-au realizat
prin tehnica amestecarii pe un valt de labordtor cu
incalzire electrica [a max. 100°C, timp de lucru 5'. S-au
redlizat placi de 150 x 150 x 2 mm’ pentru determindrea
proprietatilor fizico-mecanice utilizdnd o presa
electrica de laborator. Temperatura de lucru 1a presa a
fost 160°C, timp de preincalzire 2', timp de modelare 5'
sitimp deracire latemperatura cdmerei2'. S-au realizat
amestecuri EVA/PVC plastifiat care contin 100, 75, 50,
25% (procente de masd) EVA. In dmestecul cire contine
25% EVA si 75% PVC plastifiat s-a introdus TAC in
cantitati de 3 phr (parti l1a 100 parti elastomer), 6 phr, 9
phrsi12 phr, pentru a se determinainfluenta acestui tip
de monomer polifunctional asupra caracteristicilor
amestecului. Monomerul polifunctional TAC a fost
selectat pentru a fi utilizat 13 reticularea prin iradiere cu
electroni accelerati @ EVA Tn urma unor studii realizate
anterior [14].
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Table 1: Characteristics of materials used
Tabelul 1: Caracteristicile materialului utilizat

27.8% wt% vinyl dcetate content HsC

. o o 2 \

Elvix 260 Flow index (MFI2) i.;kgg/llé)é?m 4t 190°C and =(J:

Ethylene vinyl acetate copolymer : H H H O

Continut acetat de vinil: 27,8% wt% | |1
Indice de curgere: 5,5 g/10 min la 190°C si T T
sdrcind de 2,16 kg H Hl, LH H1,

Didtomic lead phogphite content 10-30%
Tribasic lead sulphate content 30-60%
PVC stabilizer LFR 8008 Lead stearate diatomic content 10-30%
Stabilizdtor PVC LFR 8008 Continut de fosfit de plumb didtomic 10-30%
Continut de sulfat de plumb tribazic 30-60%
Continut de stearat de plumb diatomic 10-30%

Copolimer etilen vinil dcetdt

Zn content 11%
Zinc stedrate Melting point 127°C
Stedrdt de zinc Continut Zn 11% :
Punct de topire 127°C

Density: 1.128 g/cm?
Polyethylene glycol PEG 4000 Melting point range: 4-8°C O _H
Polietilenglicol PEG 4000 Densitdte: 1,128 g/cm? H O
Intervdl punct de topire: 4-8°C
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Table 1: Continued
Tabelul 1: Continuare

Zinc oxide content 99.2%
Humidity 0.15%

Free zinc 0.14%
Continut de oxid de zinc 99,2%
Umiditdte 0,15%

Zinc liber 0,14%

Zinc oxide -
Vulcanizdtion activator
Oxid de zinc - dctivdtor de
vulcanizére

Zn0O

Table 2: Recipe of PVC plasticizing blend
Tabelul 2: Receptura de plastifiere @ amestecului de PVC

PVC

1000

LFR 8008

40

Uvinul 5050

Electron Beam Irradiation

The samples were packed in a polyethylene film
and were irradiated at doses ranging from 5 to 20 Mrad
(1 Mrad = 10 Gy) irradidtion in the ILU-6M cavity
electron daccelerator at room temperature. The
dccelerator consists madinly of two systems: the
electron acceleration system (including resonator, RF
generator, vacuum pumps for the accelerating
structure efc.) or accelerated electron generator, and
dccelerated electron scanning system. The ILU-6M is a
resonator-type accelerator, operating at 1155 MHz.
This accelerator generdtes electron beam pulses of
0.375 ms duration, up to 0.32 A current pedk intensity
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Iradierea cu electroni accelerati

Probele au fost invelite in folie de polietilena si au
fost supuse iradierii la doze in intervalul 5-20 Mrad (1
Mrad = 10 Gy) in acceleratorul de electroni ILU-6M |3
temperatura camerei. Acceleratorul consta in principal
din doua sisteme: sistemul de dccelerare a electronilor
(care include rezonatorul, generdtorul RF, pompele de
vid pentru structurd de dccelerdre efc.) sau generatorul
de electroni accelerati si sistemul de scanare cu
electroni accelerati. Acceleratorul ILU-6M este de tip
rezonator si functioneaza la 1155 MHz. Acest
dccelerator genereaza impulsuri de electroni accelerati
de duratda 0,375 ms, cu intensitatea maxima a
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and up to 6 mA mean current intensity. The cross-
sectional size of the scanned EB at the ILU-6M vacuum
window exit is 1100 mm x 65 mm. The EB effects are
reldted to the absorbed dose (D), expressed in Gray or
J kg™. The single pass dose with conveyor under the
ILU-6M scanner is adjustable from 12.5 kGy to 50 kGy.
The layers of three sandwiched sheets were irradiated
by repeatedly passing on a conveyor under the ILU-6M
scanner in atmospheric conditions and at room
temperature of 25°C.

According to the Technical Report Series No. 277
[15], the dbsorbed dose is the major parameter in the
dccelerated electron radiation. The vulcanizing and
grafting process performances are provided by the
severe control of this parameter.

Therelation defining the absorbed dose is:

curentului de pana la 0,32 A si intensitatea medie a
curentului de pana la 6 mA. Dimensiunea sectiunii
transversale a sistemului de scandre a EA |3 feredstra de
iesire aILU-6M este 1100 mm x 65 mm. Efectele EA sunt
legate de doza absorbita (D), exprimata in Gray sdulkg™.
Doza la o singura trecere a transportorului sub scanner-
ul ILU-6M este reglabila de 1a 12,5 kGy 1a 50 kGy.
Sandvisurile cu trei foi au fost iradiate prin trecerea
repetata pe un {ransportor sub scanner-ul ILU-6M in
conditii atmosferice sild temperatura camerei de 25°C.

Conform Seriei de Rapoarte Tehnice Nr. 277 [15],
doza absorbita este principalul parametruin radiatia cu
electroni accelerati. Performantele proceselor de
vulcanizare si grefare sunt date de controlul strict al
acestui parametru.

Relatia care defineste doza absorbita este:

D = de/dm (1)

where de is the mean energy given up by the ionizing
radiation to the mass amounts dm of the substance
interacting with this ionizing radidtion. dm is
emphasized to be very low but not so low that the
mean energy de given up by the radiation would
undergo a significant fluctuation. Absorbed dose is
measured in J/kg. The SI unit medsure for the
absorbed dose is the gray (Gy): 1 Gy = 1 Joule/kg; 10
kGy=1Mrad.

To control the radiation dose EA, the methodology
used was that of measurements of dbsorbed dose in
dccelerated electron beams with the chemical system
"ceric sulfate — cerous sulfate" according to 1SO/DIS
15555/1997 and Mdnudl on Rddidtion Dosimetry by
Niels W. Holm and Roger J. Berry [16].

Laboratory Tests

Mechanical properties of sdmples were medsured
on a Schopper tensile tester with a nominal rate of the
traverse of the moving grip of 460 mm/min. Modulus at
100% strain, tensile strength and elongation at breadk
tests were carried out according to the conditions
described in ISO 37/2012, on dumb-bell shaped
specimens of Type 2. Teadring strength tests were
carried out using angular test pieces (type Il) according
to SR EN 12771/2003. Hardness of materials wds
measured using the Shore A scale with samples of 6 mm

unde de este energia medie cedata de radiatia
ionizanta cantitatilor de masa, dm, ale substantei care
interactioneaza cu aceastd radiatie ionizanta. Se
subliniaza ca dm trebuie sa aiba o valoare mica, insa nu
atat de mica incat sa duca la o fluctuatie semnificativd a
energiei medii de cedate de radiatie. Doza absorbita se
masoara in J/kg. Unitatea de masurd conform Sl pentru
doza absorbita este Gray (Gy): 1 Gy =1 Joule/kg.; 10 kGy
=1Mrad.

Pentru a controla doza de radiatie cu EA, s-a
utilizat metodologia masurarii dozei absorbite in
fasciculele de electroni accelerati in sistemul chimic
"sulfat de ceriu — sulfat ceros" conform 1SO/DIS
15555/1997 si Mdnudlului de dozimetrie a radiatiilor
de Niels W. Holm si Roger J. Berry [16].

Teste de laborator

Proprietdtile mecanice ale probelor au fost
determinate cu un aparat de incercare mecanica
Schopper, 13 o viteza a capetelor de prindere de 460
mm/min. Modulul de el3sticitate 1a intindere 100%,
rezistenta la rupere si alungirea la rupere au fost
determinate conform conditiilor descrise Tn 1SO
37/2012, pe epruvete in forma de haltera de tip 2.
Testarea rezistentei la sfasiere s-a efectuat utilizand
epruvete de testare unghiulare (detip Il) conform SREN
12771/2003. Duritatea materialelor s-a masurat pe
scara Shore A pe epruvete de 6 mm grosime, utilizand
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thickness, by using @ hardener tester according to ISO
7619-1/2011. Elasticity was evaluated with a Schoob
test machine using 6 mm thick samples, according o
ISO4662/2009.

RESULTS AND DISCUSSIONS

Establishing the Composition Action onto the Physico-
Mechanical Characteristics

In order to establish how the compositions acts on
the characteristics were prepared blends based on
EVA(Elvax 260)/plasticized PVC and contdining
different percentages: 100, 75, 50, 25 and 0% (EVA
weight from the total polymer mass).

Analyzing the physico-mechanical properties of
EVA/plasticized PVC blends in Table 3, it is noticed that
the decredse in EVA amount in the blends results in: an
irreguldr variation of hardness and elongation at break,
a decrease in elasticity and @ minimum value for tear
strength and 100% modulus. These characteristics
indicate that EVA/PVC blends have low degrees of
miscibility.

Many studies have shown that EVA/PVC blends
form one-phase, two-phdse and semi-compatible
phases. These blends have been thoroughly studied by
various techniques [1-6] and it hds been shown that by
varying the concentration of vinyl dcetate (VA) in the
copolymer and the composition of EVA in the blend,
one may observe the different phase relations. The VA
concentration in the EVA copolymer dppears to be the
controlling factor concerning the compatibility of the
EVA/PVC blends. When the VA concentration is less
than 40 or gredter than 75 weight %, it is commonly
dccepted that the corresponding copolymer is
immiscible with PVC. The EVA/PVC blend goes through
what may be termed a "window of miscibility" when
the VA concentration of the copolymer is between 40
and 75 weight % [3]. In this VA concentration region
there exists at ledst partial compatibility between the
EVA copolymer and poly(vinyl chloride). Blends of
EVA/PVC containing 60-75 weight % VA in the EVA
copolymer have been found to be completely miscible;
whereas, only partial compatibility has been suggested
for blends when the VA concentration is between 40
and 60% [1-6, 17].
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un aparat de testare a duritatii conform ISO 7619-
1/2011. El3sticitatead s-a evaluat cu un aparat Schoob
utilizand probe de 6 mm grosime, conform SO
4662/2009.

REZULTATE Sl DISCUTII

Stabilirea influentei compozitiei asupra caracteristicilor
fizico-mecanice

Pentru a stabili influenta compozitiilor asupra
caracteristicilor, s-au pregatit amestecuri pe baza de
EVA (Elvax 260)/PVC plastifiat, cu diferite cantitati de
EVA, si anume: 100, 75, 50, 25 si 0% (procente de masa
de EVA din masa totala a polimerului).

Andlizand proprietatile fizico-mecanice ale
amestecurilor EVA/PVC plastifiat din Tabelul 3, se
obgerva ca, odata cu scadered cantitatii de EVA din
amestecuri, au loc: o varidtie neuniforma a duritatii si
alungirii la rupere, scaderea elasticitatii iar rezistenta l1a
rupere si modulul 100% prezinta un minim. Aceste
caracteristici indica faptul ca dmestecurile EVA/PVC au
grad scazut de miscibilitate.

Multe studii au aratat ca amestecurile EVA/PVC
formeaza o faza, doua faze si faze semi-compatibile.
Aceste amestecuri du fost studidte in detaliu prin
diverse tehnici [1-6] si s-a demonstrat ca variind
concentratia de acetat de vinil (VA) din copolimer si
compozitie de EVA din amestec, se poate observa
diferitele relatii de faza. Concentratia de VA din
copolimerul EVA pare sa fie factorul decisiv in privinta
compatibilitatii amestecurilor EVA/PVC. Cand
concentratia de VA este mai mica decat 40 sau mai
mare decat 75 procente de masa, copolimerul
corespunzdtor este imiscibil cu PVC. Amestecul
EVA/PVC trece prin ceea ce se poate numi "fereastra de
miscibilitate" cand concentratia de VA din copolimer se
situeaza intre 40 si 75 procente de masa [3]. In aceast3
zona de concentratie a VA exista compatibilitate cel
putin partiald intre copolimerul EVA si policlorura de
vinil. S-a aratat ca amestecurile de EVA/PVC care contin
60-75 procente de masa VA in copolimerul EVA sunt
complet miscibile; in timp ce doar o compatibilitate
partialda s-a sugerat pentru amestecurile cu
concentratie VAintre 40si60% [1-6, 17].
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Rellick et al. [3] have shown that blends of an
ethylene-vinyl dcetate copolymer contdining 45% by
weight VA (EVA45) and PVC dre completely miscible
only at the composition extremes of the blend. When
the EVA45 concentration is between 10 and 75%, the
blends have been described as semi-compatible. There
has been some debdte regarding the nature of this
compatibility and several articles have reviewed this
dspect of the EVA45/PVC blend [1-6]. As in the blends
we developed EVA concentration is between 10 and
75%, and at the same time the VA concentration is less
than 40 weight %, it is commonly dccepted that the
corresponding copolymer is immiscible with PVC,
therefore EVA/PVC blends obtained have been shown
to form two-phdse and semi-compatible phases.
Physico-mechanical properties of blends obtained
confirm these results found in the literature.

Rellick et al. [3] au aratat ca amestecurile dintr-un
copolimer etilen vinil acetat care contine 45 procente de
masa VA (EVA45) si PVC sunt complet miscibile doar la
valori extreme ale compozitiei amestecului. Cand
concentratia EVA45 se situeaza intre 10 si 75%,
dmestecurile du fost descrise ca fiind semi-compatibile.
A existat o dezbatere cu privire la natura acestei
compatibilitdti si cateva articole au analizat acest aspect
al amestecului EVA45/PVC [1-6]. Deoarece in
amestecurile realizdte de noi concentratia de EVA se
situeazdintre 105i 75% si, in aceldsi timp, concentratia de
VA are mai putin de 40 procente de masa, copolimerul
corespunzator este imiscibil cu PVC-ul, deci s-a
demonstrat cad amestecurile EVA/PVC obtinute formeaza
doua faze si faze semi-compatibile. Proprietatile fizico-
mecanice ale amestecurilor obtinute confirma aceste
rezultate din literatura de specialitate.

Table 3: Physico-mechanical characteristics versus blends composition
Tabelul 3: Caracteristicile fizico-mecanice n functie de compozitia amestecurilor

Hardness, °ShA
Duritdte, °ShA

100 % Modulus, N/mm
Modul 100%, N/mm

Elongation &t break, %
Alungired ld rupere, %

Establishing the EB Action onto the Physico-
Mechanical Characteristics of Blends

As noticed from results presented in Table 3,
obtdined EVA/PVC blends have poor physico-
mechanical characteristics compared to those of their
components, indicating a low degree of miscibility
between the two phases of EVA/PVC blends. In order to
improve physico-mechanical properties of blends,
samples are irrddiated with EB. Figures 1-6 present the
influence of physico-mechanical characteristics

Stabilirea influentei EA asupra caracteristicilor fizico-
mecanice ale amestecurilor

Asa cum se observa din rezultatele prezentate in
Tabelul 3, d@mestecurile EVA/PVC obtinute au
caracteristici fizico-mecanice slabe comparativ cu cele
dle materialelor componente, indicand un grad scazut
de miscibilitate intre cele doua faze ale amestecurilor
EVA/PVC. Pentru imbunatatired proprietatilor fizico-
mecanice ale amestecurilor se realizeaza iradierea cu
EA 3 probelor. In Figurile 1-6 este prezentatd influenta

Leather and Footwear Journal 13 (2013) 2
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depending on the irradiation dose for EVA/PVC blends
with various compositions. The obtdined results
revedl that upon incredsing the irradiation dose, for
all blends, there wds dan incredse in hdrdness,
elasticity, 100% modulus, 3 decredse in elongation at
bredk, and tensile and tear strength showed a
maximum specific for each composition, following a
slight decrease. These changes are more prominentin
blends with a higher EVA content. They occur as a
result of: (1) EVA crosslinking (formation of
crosslinking bridges between EVA macromolecules)
by EB irradiation, leading to an incredse in hardness,
elasticity, 100% modulus, tensile strength and tear
strength and a decrease in elongation at break; (2)
formation of a copolymer at the interface of the two
phases as a result of EB action, which has the role of
compatibilizer and leads {o improving properties by
optimization of interfacial tension, enhanced
adhesion between the phasesin the solid state etc.
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Irradiation dose, Mrad
Doza iradiere, Mrad

Figure 1. Hardness versus EB irradidtion dose
and blends type
Figura 1. Duritatea fiecarui tip de amestec
in functie de doza de iradiere cu EA
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caracteristicilor fizico-mecanice in functie de doza de
iradiere pentru amestecurile EVA/PVC cu diferite
compozitii. Rezultatele obtinute arata ca 1a cresterea
dozei de irddiere, |13 toate dmestecurile are loc o crestere
a duritatii, eldsticitatii, modulului 100%, o scadere a
alungirii 1a rupere, iar rezistenta Ia rupere si rezistenta l1a
sfasiere au prezentdt o valoare maxima specifica pentru
fiecare compozitie in parte, urmatd de o usoard scadere.
Aceste modificdri sunt mai accentudte lIa amestecurile cu
un continut mai mare de EVA. Ele dpar ca urmare a: (1)
reticuldrii EVA (formarii unor punti de reticulare intre
macromoleculele de EVA) prin iradiere cu EA care
conduce |a cresterea duritatii, elasticitatii, modulului
100%, rezistentei |a rupere si rezistentei |3 sfasiere si la
scaderea alungirii 13 rupere; (2) formarii unui copolimer
|a interfata dintre cele doua faze sub actiunea EA, care
are rol de compatibilizator si conduce 13 Tmbunatatirea
proprietatilor prin optimizarea tensiunii interfaciale,
adeziuneaimbunatatitd intre faze in starea solida efc.
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Figure 2. Elasticity versus EB irradiation dose
and blends type
Figura 2. Elasticitatea fiecarui tip de amestec
in functie de doza de iradiere cu EA
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EVA

B EVAT5PVC 25
EER EVA50PVC 50
E=EVA25PVCT75

100% elastic modululus, N/mm®
Modul elastic 100%, N/mm?2

Irradiation dose, Mrad
Doza iradiere, Mrad

Figure 3. 100% eldstic modulus
versus EB irradiation dose and blends type
Figura 3. Modulul elastic 100% al fiecarui tip
de amestec in functie de doza de iradiere cu EA

Establishing the TAC Amount Action onto the
Characteristics of an EB Irradiated EVA/PVC Blend

Chemical additives known as codgents are used
in conjunction with radical cure systems such as
organic peroxides and electron beam (EB) irradiation.
They are used in the cure of elastomers to promote
crosslinking reactions and improve physical
properties. Coagents are typically polyfunctional
monomers (PFMs) and can participate in a number of
radical reaction mechanisms, the most beneficial
being grafting and radical addition. By incredsing the
crosslink density of the compound, network
performance can be improved [10-13]. From previous
studies [13-14] it was concluded that the most
efficient PFM for EVA copolymer blends hds been
triallylisocyanurate (TAC).

In our experiments, the EVA/PVC blend (25% EVA
and 75% PVC mass proportion reported to the amount
of polymerinthe blend) was grafted and crosslinked by
means of the accelerated electronsin the presence of a
multifunctional monomer - TAC, and the influences of
the TAC percentage and accelerdated electron
irradiation dose on the physical-mechanical
characteristics of the samples were investigated. The
obtained results reveal that (Figures 7-12): all physico-

BZZ EVA
SN EVAT5PVC25
EEEE] EVAS0PVC50
EVA25PVCT5

Tensile strength , N/mm?2
Rezistenta la rupere, N/mm?2

0 5 10 15 20

Irradiation dose, Mrad
Doza iradiere, Mrad

Figure 4. Tensile strength
versus EB irradiation dose and blends type
Figura 4. Rezistenta la rupere a fiecarui tip
de amestec in functie de doza de iradiere cu EA

Stabilirea influentei cantitatii de TAC asupra
caracteristicilor unuiamestec EVA/PVCiradiat cu EA

Aditivii chimici cunoscuti drept coagenti sunt
utilizati in conjunctie cu sisteme de vulcanizare radicala,
precum peroxizii organici si iradierea cu electroni
accelerati (EA). Acestia sunt utilizati in vulcanizarea
elastomerilor pentru a facilita reactiile de reticulare si
pentru a imbunatati proprietatile fizice. Coagentii sunt
de obicei monomeri polifunctionali (PFMs) si pot
participa intr-o serie de mecanisme de reactii radicale,
cele mai avantajoase fiind grefarea si aditia radicalica.
Performanta retelei se poate imbunatati prin cresterea
densitatii de reticulare a compusului [10-13]. Din studiile
anterioare [13-14] s-a concluzionat ca cel mai eficient
PFM pentru amestecurile de copolimeri EVA & fost
tridlilizocidanuratul (TAC).

Tn experimentele noastre, dmestecul EVA/PVC
(25% EVA si 75% PVC proportie de masa raportat la
cantitated de polimer din amestec) a fost grefat si
reticulat utilizand electroni accelerati in prezenta unui
monomer multifunctional - TAC si s-a investigat
influenta cantitatii de TAC si 4 dozei de iradiere cu
electroni accelerati asupra caracteristicilor fizico-
mecanice ale probelor. Rezultdtele obtinute aratad ca
(Figurile 7-12): toate caracteristicile fizico-mecanice se
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mechanical characteristics improve for blends
contdining TAC (Figures 7-12) compared to similar ones
in which TAC was not introduced (Figures 1-6), the
highest increases were for 100% modulus, tensile
strength and tear strength. The best results were
obtdined for blends contdining 3 phr TACand 6 phr TAC,
respectively.
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Figure 5. Elongation al bredk
versus EB irradiation dose and blends type
Figura 5. Alungired 13 rupere a fiecarui tip
de amestec in functie de doza de iradiere cu EA
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Figure 7. Hardness versus EB irradiation dose
and TAC concentration
Figura 7. Duritatea in functie de doza de iradiere
cu EA si concentratia TAC
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Tmbunatatesc |a amestecurile care contin TAC (Figurile
7-12) comparativ cu cele simildre in cdre nu s-a introdus
TAC (Figurile 1-6), cele mai mari cresteri du fost pentru
modulul 100%, rezistenta |3 rupere si rezistenta Ia
sfasiere. La amestecurile care contin 3 phr TAC,
respectiv 6 phr TAC s-au obtinut cele mai bune
rezultate.
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Figure 6. Tearing strength
versus EB irradidtion dose and blends type
Figura 6. Rezistenta la sfasiere a fiecarui tip
de amestec in functie de doza de iradiere cu EA
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Figure 8. Elasticity versus EB irradiation dose
and TAC concentration
Figura 8. Elasticitatea in functie de doza de iradiere
cu EA si concentratia TAC
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Figure 9. 100% elastic modulus
versus EB irradiation dose and TAC concentration
Figura 9. Modulul elastic 100% in functie de doza
de iradiere cu EA si concentratia TAC
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Figure 11. Elongation at break
versus EB irradiation dose and TAC concentration
Figura 11. Alungirea la rupere in functie de doza
de iradiere cu EA si concentratia TAC
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Figure 10. Tensile strength
versus EB irradiation dose and TAC concentration
Figura 10. Rezistenta la rupere in functie de doza
de iradiere cu EA si concentratia TAC
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Figure 12. Tearing strength
versus EB irradiation dose and TAC concentration
Figura 12. Rezistenta la sfasiere in functie de doza
de iradiere cu EA si concentratia TAC
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CONCLUSIONS

By irradiating blends of EVA/PVC in presence of
TAC, new materidls with improved properties have
been obtdined, as a result of crosslinking reactions and
reorientation of sdmple particles under the influence of
dccelerdted electrons. The best irradiation dose and
the best TAC concentration can be chosen depending
on the composition of edch blend and on the
dpplications of the final product.

CONCLUZII

Prin irddiereda amestecurilor de EVA/PVC in
prezenta TAC, s-au obtinut noi materiale cu proprietati
imbunatatite, ca urmare a reactiilor de reticulare si
reorientare a particulelor probelor sub influenta
electronilor accelerati. Doza optima de irdadiere si
concentratia optima de TAC se pot dlege in functie de
compozitia fiecarui amestec in parte si de utilizarile
produsuluifinal.
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SHOE LAST GRADING AND EXPERIMENTAL ESTIMATION OF DIMENSIONAL VARIATION USING DELCAM CRISPIN 3D — LAST MAKER
ABSTRACT. This article presets a study regarding dimengional changes of shoe Idsts, using Delcam CRISPIN — Last Maker, Grade function. The purpose is to obtdin
shoe ldsts for inferior and superior size numbers to the one from the database obtdined with ModelTrdcer dnd Last Maker softwadre. Using the computer in last
modelling activities endbles dn incredse in performdnce for footwear producers by reducing the working time with testing the prototypes. Automatic grading
provides the footwear producers with all size numbers of [asts that have to be produced. The presented studies ensure work dccuracy and the dpplication's utility for
footweadr manufacturers.
KEY WORDS: shoe last, size number, size systems, width, grading

GRADAREA CALAPOADELOR Sl ESTIMAREA EXPERIMENTALA A VARIATIEI NUMERELOR ACESTORA UTILIZAND APLICATIA DELCAM CRISPIN 3D - LAST MAKER
REZUMAT. in lucrare se prezintd un studiu privind schimbarea dimensiunilor unui calapod utilizand sistemul Delcam CRISPIN 3D Last Maker, functia Gradare. Scopul
este cel de obtinere a calapoadelor pentru numere inferioare si superioare numarului de marime a calapoadelor din baza de date obtinute prin digitizare si
modelare cu produsele soft ModelTracer si Last Maker. Utilizarea calculatorului in activitati de modelare a calapodului permite cresterea performantelor unui
producator de incaltdminte prin scaderea timpului de lucru cu testarea prototipurilor. Gradarea automata ofera producatorilor de incdltaminte calapoade pentru
toate numerele de marime ce urmeaza a fi fabricate. Studiile efectuate garanteaza preciziain lucru si utilitatea aplicatiei pentru producatorii de incaltaminte.
CUVINTE CHEIE: calapod, numdr de marime, sisteme de marimi, largime, gradare

LA GRADATION DES FORMES A CHAUSSURE ET L'ESTIMATION EXPERIMENTALE DE LA VARIATION DE LEUR POINTURE EN UTILISANT LE LOGICIEL DELCAM
CRISPIN 3D - LAST MAKER

RESUME. Cet article présente une étude sur le chingement des pointures d'une forme a chiussure a I'dide du logiciel Delcdm CRISPIN 3D List, fonction Gradation.
L'objectif est d'obtenir des formes a chaussure pour de pointures inférieures et supérieures a ceux de 13 base de données, obtenues par 1a numérisation et |a
modélisation en utilisant les logiciels ModelTracer et Last Maker. L'utilisation de I'ordinateur dans les activités de modélisation de la forme permet d'daugmenter les
performances d'un fabricant de chdussures en réduisant le temps de travail pour I'essai des prototypes. La graddtion dutomatique fournit dux fabricants de
chdugsures des formes pour toutes les pointures de chaussures a produire. Les études garantissent 13 précision et I'utilité de I'dpplication pour les fabricants de
chaussures.

MOTS-CLES: forme a chdussure, pointure, systéme de pointures, largeur, gradation

INTRODUCTION

The last is the most complex spatial form and is
indispensable in footwedr manuficturing. Even the
most experienced manufacturers of footwear products
consider the last to be the "soul" of the footwear [1, 2].
Without the last there would be no footwedr, no
footweadr industry and no footwear fashion. At the
same time, they claim that the design and execution of
the last is the most complex and elaborated process of

INTRODUCERE

Forma spatiala cea mai complexa s indispensabila
in fabricarea incaltamintei este calapodul. Cei mai
experimentati producatori ai produselor de
incaltaminte afirma despre calapod ca este "sufletul"
incaltamintei [1, 2]. Fara calapod nu ar exista
incaltaminte, nu ar exista industria incaltamintei, nu ar
exista o0 moda a incaltamintei. Totodata, acestia afirma
ca proiectarea si executarea calapodului este procesul
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the entire shoe manufacturing business, the launch
pad of its manufacture [3-5].

There are no straight lines on the Iast. The last is
made of & continuous flow of contours and
configurations. In this respect, it is considered "a
masterpiece of engineering and & work of art".
However, while taking into account fashion and the
characteristics of each style, the contours must meet
precise standards of medsurement and sizing [1, 3, 4,
6].

But the process of defining the geometry of the
lastis complex. Specialists in computerized design of
spatial forms state that computer-dided design of a
last includes the most advanced design techniques:
from defining the 3D geometry of the last to
obtdining its numerical form. This enables
manufacturers to make patterns and prototypes
using Numerical-Command-Machines (NCM) such
ds computer-dided design techniques currently used
in derospace and car manufacturing industries and
in @ number of dpplications requiring processing of
spatial coordinates in three-dimensional shapes [2,
3,6,7].

With this purpose in mind, a series of specialized
CAD/CAM software products have been developed for
last design, with interfaces for pattern production.
Some advanced methods available for CRISPIN
Dynamics CAD Suite for footwear, regarding last
modelling with their specific advantages are presented
below.

One of the main activities in designing shoe lasts is
to obtain simildr |asts to the original one, for different
sizes [2, 3]. This problem is solved by the shoe makers
using the calibrating-grading method.

Footwear Size Numbers

A size number is an dlphanumerical indication of
the size fitting for a@ shoe. Often it just consists in a
number indicating the length becduse many
shoemakers only provide a standard width for
economical redasons. There are several different shoe-
size systems that are used worldwide. These systems
differin what they measure, what unit of medasurement

they use, and where the size 0 (or 1) is positioned. Only

cel mai complex si mai minutios din intreaga activitate
de fabricare a incaltamintei, pista de lansare a fabricarii
acesteia [3-5].

Nu exista linie dreapta pe calapod. Calapodul este
o continud alunecare de contururi si configuratii. Tn
acest sens, este considerat "o capodopera a ingineriei si
0 opera de arta". Totusi, tinand cont de moda si de
trasaturile caracteristice ale fiecarui stil, aceste
contururi trebuie sa respecte standarde precise de
masuratorisidimensionari[1, 3, 4, 6].

Procesul de definire @ formei geometrice a unui
calapod este complex. Specialistii Tn proiectarea
computerizata a formelor spatiale afirma ca proiectarea
unui calapod cu ajutorul calculatorului cuprinde cele mai
avansate tehnici de proiectare: de la definirea geometriei
formei spatiale a calapodului pana la obtinerea formei
numerice finale a acestuia, pentru realizari de prototipuri
cu masini cu control numeric (CNC) asemenea proiectdrii
computerizate utilizate curentinindustriile de aeronautica
s constructoare de automobile, precum si intr-o serie de
aplicatii care necesita prelucrare in coordonate spatiale a
unor formetridimensionale[2, 3,6, 7].

Pe aceasta directie au fost elaborate o serie de
produse soft CAD/CAM specializate in proiectarea
calapodului, cu interfetele necesare producerii
tiparelor. Pentru aceasta, in continuare se prezinta
metodele cele mai avansate puse la dispozitie de
sistemul CRISPIN Dynamics CAD Suite pentru
incaltaminte, privind modelarea formei calapodului cu
avantajele corespunzatoare.

Una din principalele activitdti in proiectarea
calapoadelor este obtinerea de calapoade similare
celui original pentru diferite numere de marime [2, 3].
Aceasta problema este rezolvata de producatorii de
incaltaminte utilizand metoda calibrarii-gradarii.

Numere de marimi la incaltaminte

Marimea pantofului este o indicatie alfanumerica
a marimii potrivite pentru pantoful unei persoane. in
general consta intr-un numar ce indica lungimea,
deoarece producatorii de fincadltaminte prefera sa
realizeze produse la o latime standard, din
considerente economice. Aceste sisteme difera intre
ele in functie de ceea ce masoara, de unitatea de
masura pe care o folosesc si de locul unde este
considerata marimea 0 (sau marimea 1). Doar cateva
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a few systems take the width of the foot into account.
Some regions use different shoe-size systems for
different types of shoes (e.g., men's, women's,
children's, sports or safety shoes).

There are several size systems used all over the
world. Although there are general rules for comparison
between the systems, these comparisons are not
relevant becduse the systems are not coordinated or
implemented uniformly in edch country. Thereis also a
lack of information as to how the manufacturers have
defined the sizes and widths of the shoe last [4-6].

It is important to know the difference between
foot length and shoe size. Foot length in Europe (except
UK) is always medsured in millimeters (mm). The size of
shoes is specified with different units depending which
system is in use. There are also different opinions ds to
how long a shoe should be in proportion to the foot, but
generally one can say that a shoe should be 12-15 mm
longer than the foot depending of the shoe design
(Figures 1and 2) [6].

Most size systems will specify the shoe size upon
the numerical length of the last, which corresponds to
the length measured on the inside of the shoe [5].
Therefore, it is possible that not all shoes having the
same size number have the same length, becduse of the
shape of the last. A low heel shoe, wide toe area and a
rounded toe cap is probably close to the specified shoe
size for the length of the foot. A shoe width a narrow toe
cap willbelonger thanits specified shoe size (Figure 2).

Figure 1. Foot length and width
Figura 1. Lungimea si [atimea piciorului
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sisteme iau n considerare si ltimea piciorului. Tn
anumite regiuni, se folosesc sisteme de masura diferite
pentru diferite tipuri de Tncaltaminte (de exemplu,
incaltaminte de barbati, de femei, de copii,
incaltaminte sport sau de protectie).

La nivel mondial, sunt folosite citeva sisteme de
masura. Desi exista cateva reguli generale de comparatie
intre sisteme, aceste comparatii nu sunt relevante din
cauza faptului ca sistemele nu sunt aplicate coordonat
sau unitar in fiecare tara. De asemenea, uneori lipsesc
informatiile legate de felul in care producatorii au definit
marimea si latimea calapoduluiincaltamintei [4-6].

Este important sa aflam care sunt diferentele dintre
lungimea piciorului si marimea pantofului. Lungimea
talpii piciorului este masurata in Europa in mm. Exceptie
face Marea Britanie. Marimea pantofului este precizata
cu unitati diferite, in functie de sistemul folosit. Exista si
pareri diferite despre raportul dintre lungimea
pantofului si lungimea talpii piciorului, dar in general se
apreciaza ca incdltamintea ar trebui sa fie cu 12-15 mm
mai lunga decat talpa piciorului, in functie de designul
pantofului (Figurile 1si2) [6].

Majoritatea sistemelor de masura specifica marimea
pantofului in functie de lungimea numerica a calapodului,
care, la randul ei, corespunde lungimii masurate in
interiorul pantofului [5]. Prin urmare, este posibil ca nu toti
pantofii care au acelasi numar sa aiba aceeasi lungime, din
cauza formei calapodului. De exemplu, un pantof cu toc
jos, cu o largime mai mare la nivelul degetelor si un varf
rotunijit va fi probabil mai aproape, ca numar, de lungimea
efectiva a piciorului. Un pantof ingustat spre varf va fi mai
lung decatindica marimeasa (Figura 2).

L=
—
e
=
=
-
-

Figure 2. The length of the shoe last
Figura 2. Lungimea calapodului
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Last's Length

As indicated above there are significant
differences, up to 16 mm, between shoes with the
same size [4]. These length differences appear for
shoes with the sdme size, in the same size system, if the
lasts are meadsured differently. To be able to compare
the length of shoes with the same size it is essential to
know how the lasts have been measured [6]. In
conclusion, after consulting with the manufacturers
and suppliers, there are three different ways in which a
last may be measured (Figure 2).

Size Systems

There dre several size systems used all over the
world. Sweden and most of Europe, except UK and
Ireland, use the system called Paris Point. In Sweden
size 38 for women and size 43 for men are most
common. The scale starts at zero and continues with
length intervals of 6.66 mm per size. The Paris Point-
system is sometimes cdlled the Continental System.
The difference between edch system is that the length
of the last is measured differently. English and
American sizes are also used in Sweden, mainly for
sports shoes. In Figure 3, one cdn compare the
differences between each of the shoe size systems. As it
can be seen, it may be the same shoe size but a different
length, depending on which systemis used [3-5].

Lungimea calapodului

Asa cum s-a indicat mai sus, exista diferente
semnificative, de pana la 16 mm, intre diversele tipuri
de incaltaminte cu acelasi numar [4]. Aceste diferente
in lungime apar pentru pantofi de aceeasi marime, in
acelasi sistem de masurare si cand calapoadele sunt
masurate diferit. Pentru & puted compara lungimea
pantofilor cu aceea marime, este esential sa stim cum
au fost masurate calapoadele [6]. Concluzia la care s-a
ajuns dupa consultarea producatorilor si furnizorilor a
fost aceea ca exista numeroase feluri in care dcestea
pot fimasurate (Figura 2).

Sisteme de masura

Exista mai multe sisteme folosite in lume. Suedia si
majoritatea Europei, cu exceptia Irlandei si Regatului
Unit, folosesc un sistem numit Sistem Frincez. in
Suedia, marimea 38 la femei si marimea 43 la barbati
sunt cele mai intalnite. Scala Tncepe de la zero si
continua cu intervale de lungime de 6,66 mm pe fiecare
numar de marime. Sistemul Francez mai este cunoscut
sisub numele de Sistemul Continental. Diferenta dintre
fiecare sistem este modalitatea de masurare a
calapodului. Marimile englezesti si americane sunt si
ele folosite in Suedia, in special pentru incaltamintea
tip sport. In Figura 3 pot fi compérate diferentele dintre
sistemele de marime. Asa cum se poate observa,
incaltamintea poate avea aceeasi marime, dar lungimi
diferite, in functie de sistemul utilizat[3-5].

Eurcpean | Mestic
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Figure 3. Differences between each of the shoe size systems [8]
Figura 3. Diferentele dintre sistemele de masura [8]
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International Shoe Size Conversions Charts. Adults,
Girl'sand Boy's Shoe Size

These shoe size conversion tables can be very
useful for lasts and shoes and are developed based on
the ones available in specific literature and also online
[4]. It is recommended that the footwear producer
manufacture shoes in terms of foot inches, millimeters,
or centimeters. The following tables demonstrate
another aspect of globalizing footwear products - shoe
sizes are not measured in the same units dround the
world. E-Business applications need to provide users
with dppropriate units and be clear about which units
are being referenced [5, 6].

Tabele de conversie internationala a marimilor

incaltamintei. Marimi pentru adulti, fete si baieti

Aceste tabele pot fi de folos pentru calapoade si
pentru marimea pantofuluisi sunt dezvoltate pe baza celor
din literatura de specialitate si, de asemenea, pe baza celor
disponibile online [4]. Se recomanda producatorilor de
incaltaminte sa efectueze comenzile facand apel la
marimile fizice in inch, milimetri sau centimetri ale
piciorului. Tabelele demonstreaza de asemenea si un alt
aspect al globalizarii producerii de incdltaminte - marimile
pantofilor nu sunt masurate cu aceleasi unitati de masura
peste tot in lume. Aplicatiile de e-business ar trebui sa i
puna la dispozitie clientului unitati de masura potrivite sisa
precizeze clar la ce unitati de masura face apel [5, 6].

Table 1: International Shoe Size Conversion [9] - men's shoes
Tabelul 1: Conversia internationala a sistemelor de mdsura [9] - incdltaminte pentru barbati

—-——--—
7 41 6.5 40 26 25 6.5
O
—-——--—
—-——--—
—-——--—
—-——--—
e e e e e e e
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Table 2: International Shoe Size Conversion [9] - women's shoes
Tabelul 2: Conversia internationala a sistemelor de masura [9] - incaltaminte pentru femei

_-_----

_-_----
7 38 7.5 37.5 = 23 4.5

75 %® 8 3 45 B35 5
8 39.5 8.5 38.5 5 24 5.5

85 a9 3 55 45 6
9 41 10 40 6 25 6.5

oes - w4 65 2557
10 42 12 42 7 26 7.5

Table 3: International Shoe Size Conversion [9] - children's shoes
Tabelul 3: Conversia internationala a sistemelor de masura [9] - ncaltaminte pentru copii

_---
_---
8.5 25 = 7.5
N
9.5 26 = 8.5
. 265 165 9
10.5 27 = 9.5
_---
_---
_---
_---
2 325 21 1
o m as s
3 335 22 2
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Shoe Last Grading Using Delcam CRISPIN 3D - Last
Maker—Grade Function

Following classic methodology, designing the
shoe lastis a very complex and laborious activity. That is
becduse cldssic methodology requires many graphic
operations using manual methods, which is a {ime
consuming activity. Sometimes, the results of this
classical methodology may lead to many indccuracies
with the most unpledasant consequences for footwear
manufdcturing. Thus, the customer that buys a
footweadr product by taking into consideration the
characteristics written on the product (size, width) can
notice after a while that the product has flaws because
of the inadequate design. In order {o avoid this kind of
situations, the strictest scientific criteria must be
followed when one designs a footwear product [6, 10,
11].

The decisive step in this way has been made some
time ago, when, as a result of powerful technical
development and madssive implementation of
electronic and computerized systems, CAD (Computer
Aided Design) Systems were used in footwear industry.
One of the most important uses of computer systemsin
footweadr design is interactive designing by using the
CAD system.

CRISPIN Dynamics have developed a range of
quality software products to give the shoemaker a
major advantage in shoemaking [12].

This paper presents the basic function for grading
shoe lasts using Delcam CRISPIN Dynamics 3D system.
Thisisa CAD/CAM system for footwear.

Delcdm Crispin Last Mdker

LastMaker - & program providing the means to
design and modify [3sts with outputs to various 3D file
formats. This application offer functions for creating a
new shoe last (Figure 4) using the Last > Adjust
function, and flattening for development in 2D. There
are also facilities to re-centre front and back guide lines,
change foot - left-right (no need to re-digitize), setting
the correct heel height and grading shoe last to obtdin
shoe lasts for inferior and superior sizes [13].

Revista de Pieldrie Incdltdminte 13 (2013) 2

Gradarea calapodului folosind aplicatia Delcam
CRISPIN 3D —Last Maker —functia Grade

Tn metodologia clasica, proiectired cildpoddelor
reprezinta un proces complex si laborios. Aceasta
deodrece implica multe operatii grafice utilizand
metode manuale mari consumatoare de timp. Uneori
rezultatele obtinute prin metodologia clasica conducla
unele inexactitati cu consecinte in fabricarea
incaltamintei. De aceea, consumatorii care cumpara
produse de incaltaminte {inand cont de caracteristicile
scrise pe produs (marime, largime) pot observa dupa o
anumita perioada cd acele produse au defecte datorita
greselilor de proiectare. Pentru a evita acest gen de
situatii, trebuie urmarite criteriile strict stiintifice la
proiectarea produselor deincaltaminte [6, 10, 11].

Pasul hotarator in proiectarea calapoadelor este
dezvoltarea si implementarea sistemelor electronice si
informatice, cum sunt dplicatiile CAD (Computer Aided
Design) dezvoltate pentru incaltdminte. Unul din cele
mai folosite sisteme computerizate in domeniul
proiectdrii incaltamintei 1l reprezinta proiectarea
interactiva folosind sistemele CAD.

CRISPIN Dynamics a dezvoltat o gama de produse
software de calitate pentru a le oferi producatorilor de
incaltaminte avantaje majore [12].

Lucrarea prezinta functiile de baza pentru
gradarea calapoadelor utilizdnd sistemul Delcam
CRISPIN Dynamics 3D. Acesta este un sistem CAD-CAM
pentruincaltaminte.

Sistemul Delcam Crispin Ldst Mdker

LastMaker — un program ce furnizeaza mijloace
pentru crearea si modificarea calapodului permitand,
de dasemenea, exportul fisierelor 3D intr-o varietate de
formate. Aceasta aplicatie ofera functii pentru crearea
unui nou calapod (Figura 4) utilizand functia Last >
Adjust si aplatizarea acestuia pentru dezvoltarea in 2D.
Sistemul are posibilitati de recentrare a liniilor de baz3,
schimbarea piciorului - drept-stang (fara digitizare),
corectarea 1naltimii tocului si gradarea calapoadelor
pentru obtinerea calapoadelor pentru numere inferiodre
sisuperiodre numaruluiinitial [13].
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Figure 4. Adjusting the shoe last
Figura 4. Modificarea calapodului

Grdding of the Shoe Ldsts

Delcam Crispin Last Maker has certain functions
for shoe last modification in terms of dimensions in
order to obtdin models for inferior and superior sizes.
The stepsforgrading d shoe last are:

1. Modeling shoe last using ModelTracer — an
dpplication for last 3D digitising, using & Microscribe™
mechanical digitizer and importing in this dpplication
orselecting the last from a previously created data base
[3,13].

2. Studying shoe last parameters using the Last
Adjust function (Figure 4).

3. Grading on the main menu: Griade >
Proportional and selecting the requested .grf file and
setting the size system. The size number is selected
from Grade—Gender Table, Figure 5.

Proportional grading option provides the
facility to grade a last linearly by proportions/
increments defined by user. After selecting the last
type, the size system, size number and width, the
lastis graded.

Grdddred cdldpoddelor

Delcam Crispin Last Maker are functii pentru
modificarea dimensiunilor calapodului in vederea obtinerii
modelelor de numar inferior si superior numarului initial.
Pasii pentru gradarea unui calapod sunt:

1. Modeldred calapodului utilizand aplicatia
ModelTracer - un program pentru digitizarea in 3D
utilizand digitizorul Microscribe™ si importarea in
aceasta aplicatie sau selectarea unui calapod dintr-o
baza de date creata anterior 3, 13].

2. Studiul parametrilor calapodului utilizand
functia Last Adjust (Figura 4).

3. Gradarea Tn meniul principal: Grade >
Proportional si selectarea fisierului de tip .grf pentru
stabilirea sistemului de mdsura. Numarul de marime se
selecteaza din caseta Grade —Gender Table, Figura 5.

Functia pentru gradare ofera posibilitatea gradarii
proportionale a calapoadelor utilizdnd un increment
stabilit. Dupa selectared modelului de calapod, a
sistemului de masura, a marimii si l[argimii, se gradeaza
calapodul.

CrrTE—
Size Width
1 - 54
1.5 I— 44
2 34
2.5 28
A

35 il
4 N  |Foint de Paris, 1/2pt
45 D English Mens
=5 E
55 F
6 2F
6.5 3F ~ Original last
i || |¥ Gender: 1

3 Sieee 5
85 I I
9
95
O | T

Figure 5. The window of Grade > Proportional function
Figura 5. Fereastra functiei Grade > Proportional
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Notes

The Grade Workspace (Figure 5) has the following
tools:

e Selecting the medsurement system - the
Gender menu. The user can select one of various size
systems.

e Selecting the width of the last. The dpplication
can modify the last's width, using the Width menu.

e Selecting the size number. The sizes are
directly related to the option selected in the Gender
menu.

Once defined all parameters, the system will
grade all the combinations of sizes and widths as
defined, Figure 5.

All the graded lasts will be placed into separate
files so they can be easily saved, (Figures 10and 11). For
better control of the graded files use the Window >
Cascade function or the Compare function (Figure 6).

Note

Fereastra de lucru a functiei Grade are
urmatoarele instrumente (Figurd 5):

» Posibilitatea selectarii sistemului de mdsurd a
calapodului — meniul Gender. Utilizdnd aceasta functie
se pot selecta diverse sisteme de masura.

e Selectarea largimii calapodului. Aplicatia ofera
posibilitatea modificarii largimii calapodului utilizand
meniul Width.

e Selectarea numarului de mdrime. Numerele
de marime sunt stabilite prin selectarea optiunii din
meniul Gender.

Dupa definirea acestor parametri, sistemul va
gradad caldpoadele in combinatii de marimi si latimi
stabilite anterior, Figura 5.

Todte caldpoadele gradate sunt plasate n fisiere
separate pentru a putea fi salvate individual (Figurile 10
si 11). Pentru controlul fisierelor se poate utiliza functia
Window > Cascade sau functia Compare (Figura 6).

Figure 6. Grading and comparing the lasts
Figura 6. Gradarea si compararea calapoadelor

EXPERIMENTAL - STUDY FOR LAST
GRADING

A study for women's lasts grading is developed.
The steps for this study are:

1. A shoe last for women is modelled using the
Model Tracer function; the last is obtained by digitizing
using 3D Microscribe™ mechanical digitizer.

2.Thelastisimported in Last Maker dpplication to
analyse the geometrical parameters.
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PARTEA EXPERIMENTALA - STUDIU PENTRU
GRADAREA CALAPOADELOR

Se efectueaza un studiu pentru gradarea
calapoadelor pentru femei. Pasii acestui studiu sunt:

1. Se modeleaza un calapod pentru femei
utilizand functia Model Tracer; calapodul este obtinut
prin digitizare cu digitizorul mecanic 3D Microscribe™.

2. Se importa calapodul modelat in aplicatia Last
Maker in vederea analizei parametrilor geometrici.
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3. To establish the parameters for grading, the
Last> Adjust functionis used (Figure 4).

4. The following parameters are established: stick
length—parl, bottom length —par2, girth—par3.

5. The Grade > Proportional function is selected.
In the window of this function we mark: size number,
width, size system (Figures5and 7).

3. Pentru stabilirea parametrilor calapodului
digitizat in scopul lansarii operatiei de gradare se
foloseste functia Last > Adjust (Figura 4).

4. Se stabilesc urmatorii parametri: proiectia in
plan a talpii calapodului — parl; lungimea pe curbura a
talpii calapodului—par2, perimetrul 1a degete —par3.

5. Se selecteaza functia Grade > Proportional. Tn
fereastra acestei functii se marcheaza: numar de
marime, largime, sistem de masura (Figurile 5i 7).

Select sizes for grading

Wicth Gender
Py
54 Englh Mens
A Mondopant Adut
* WMS Tabele Boys
A WMS Tabelle Gl
_A Point de Paris, Enfant
- Port de Paris. Adube
¢ Pomt de Pans, 1/2 pt
: Engitch Lackes
F
E
¥
r
Cusrent sze
Gerder
Size
Width
Cancel
'

Figure 7. Window of the Last Maker application for size and width selection
Figura 7. Fereastra aplicatiei Last Maker pentru selectarea numarului de marime si largime a calapodului

RESULTS AND DISCUSSIONS

In this paper the varidtion of main geometrical
parameters for a last was analyzed using Last Maker
application.

In this respect, we used a women's shoe last and
gradedthe last using two different methods:

« The size of the last was changed, while the
width of the [ast was kept unchanged;

« The width of the last was changed, while the
size was kept unchanged.

The Variation of Last's Size while Keeping the Width
Unchanged

The study involved the following steps:

« Awomen'sshoe last was selected, Figure 4.

« The measurements of the last were set using
the Last Adjust tool, Figure 4.

« Thelast was modelled for size 8, width Ain the
English Ladies measurement system, Figure 7.

« The last was graded for sizes 8 to 10, while
keeping the width unchanged.

REZULTATE SIDISCUTII

in lucrire s-& &ndlizdt modul de varidtie 3
parametrilor geometrici de baza ai unui calapod, in
secvente de gradare folosind aplicatia Last Maker.

Pentru daceasta am luat in considerdre un calapod
pentru femei si am efectuat gradarea acestuia in 2
variante:

e Amvariat numerele de marime ale calapodului
cu pastrarea largimii acestuia neschimbata;

e Am variat largimile calapodului cu pastrarea
numarului de marime neschimbat.

Variatia numarului de marime a calapodului cu
pastrarea largimii neschimbate

Acest studiu a presupus urmarirea etapelor:

e S-aselectatun calapod pentrufemei, Figura 4.

¢ Dimensiunile cadlapodului dau fost stabilite
folosind instrumentul Last Adjust, Figura 4.

e Calapodul a fost modelat pentru numarul 8,
[atime A, in sistem Englez pentru femei, Figura 7.

e Calapodul a fost gradat de la numarul 8 la
numarul 10, pastrand latimea neschimbata.

Leather and Footwear Journal 13 (2013) 2
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« Each file containing the new last was studied,
Figure9.

« The meadsurements were recorded in the
database, Figure 8 and Table 4.

« The measurements recorded in a database
were turned into graphics by using Microsoft Excel (see
Table 4, the graphics of Figure 8).

By looking at the values in the data table (see
Table 4), as well as the graphics themselves (see Figure
8), one can see that the length of the last has been
changed, while the width remained the same.

e S-astudiat fiecare din fisierele ce contin noile
calapoade, Figura 9.

¢ Dimensiunile noilor calapodde au fost salvate
in baza de date, Figura 8 si Tabelul 4.

¢ Dimensiunile calapoadelor din baza de date au
fost folosite I3 credrea graficelor cu djutorul aplicatiei
Microsoft Excel (Tabelul 4, graficdin Figurd 8).

Conform vélorilor din tabel (Tabelul 4) si celor din
grafice rezulta o crestere a parametrilor corespunzatori
lungimii calapodului cu pastrarea valorii numerice
pentru largime.

Table 4: Main parameters values for a last with different size number
Tabelul 4: Valori ale parametrilor de baza ai unui calapod pentru mai multe numere de marime

Width

Ldtime A

A A A A A A A A A A

Bottom Length-par2

Lungimea pe curburd a 237 243 247 252

tdlpii calapodului-pdr2

mo dic ation the dimensions of the shoe last

258 262 266 273 277 281 288

Stick: parlo |, 350

§ a0

Lengthc : 250
Bott 20 _Em
ottom @ P2 5 e

Length ] ‘:
Girtho ¢ | Pano i 0

mpar!
oparz
opar3

Figure 8. Modifying the basic values of the following parameters:
stick length — parl, bottom length — par2, girth — par3
Figura 8: Modificarea valorilor de baza ale urmatorilor parametri:
proiectia in plan a talpii calapodului — parl; lungimea pe curbura a talpii calapodului — par2,
perimetrul 13 degete — par3
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) Ladies-gr-size ﬂ L] CF '

[Pladies 8 a 8.5_a_9_a 9.5 a_10_a_10.5_a_11_A

JPladies_8_a_8.5_a_9_a 9.5_a_10_a_10.5_a_11_a_11.5A

a_10_a_10.5_a_11_a_11.5_5_12_A
a_10_a_10.5_a_11 _a_ 115 a_12 3 125 A

IPladies_8_a_8.5_a_9_a_9.5_a_10_a_10.5_a_11_a_11.5_s_12_a_125 a_13 A

Figure 9. Last Maker files obtained by modifying the size number and keeping the widths
Figura 9. Fisiere Last Maker obtinute prin modificarea numarului de marime a calapodului
Ccu pastrarea largimii neschimbate

The Variation of the Width of the Last while Keeping
the Size Number Unchanged

For the purpose of this analysis, size 8 of the English
Ladies measurement system was selected. The lasts were
graded on all the sizes allowed by the software, using the
Last Adjust function. Just like in the previous study, edach of
the file contadining the new lasts was analyzed. The data
wads recorded in @ data table and graphically visualized by
using Excel (see Table 5and Figure 9).

By looking at the values in the data table (see
Figure 10), as well s the graphics themselves, one can
see that the width of the last has been changed, while
thelength remadined stable.

[ Ladesgadat =] «BmBE

|LPlades_12_4F

\Pladies_12_#_12_3F
|PPladies_12_4F_12_3F_12_2F

2 3f_12_2f 12 F

2.3 12 2f 12 f 12 €

| BPiadies_12_4f_12_3f 12 2f 12 f 12 8 12 d 12.c 12.c 128

| Pladies_12_4f 12 3f 12 2f 12 f 12 e 12 d 12 c 12c 12 b 124

| DPiades_12_4f_12_3f 12_2f 12 f 12.e 12 d 12.c 12.c 12b 12 2 1228
\[Plades_12 4 12 3 1220 12 F 12 124 12c 12c 12 12 212 22 1234

| DPladies_12_4f_12_3 12 2f 12 F_12 e 12.d_12 ¢ 12 ¢ 12 b_12_a_12 2a_12 3a_12
LPiadies_12_4f_12_3f _12_2F 12 f_12_6 12 d_12 ¢ 12_¢_12_b_12_8_12_78_12 38_12

Variatia largimii calapodului cu pastrarea numarului
de marime

n &cest studiu, in secventa de gradare s-a pastrat
numarul de marime 81n sistem Englez pentru femei si s-
au modelat calapoade pentru toate largimile oferite de
aplicatie. Similar studiului anterior, s-a studiat fiecare
fisier format cu functia Last Adjust si rezultatele
obtinute pentru fiecare calapod s-au centralizat tabelar
sigraficintr-un fisier Excel (Tabelul 5 si Figura 9).

Conform valorilor din tabel si celor din grafice
(Figura 10), rezultd o crestere a parametrilor
corespunzatori largimii calapodului cu pastrarea valorii
numerice corespunzatoare lungimii calapodului.

Figure 10. Results of modifying the width while keeping the size number unchanged
Figura 10. Rezultatele modificarii Iatimii si pastrarea numarului de marime neschimbat
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Table 5: Values for main parameters in case of modifying the width while keeping the size number unchanged
Tabelul 5: Valorile parametrilor de baza in cazul modificarii 1atimii si pastrarea numarului de marime neschimbat

Width

Latime Hlr

3F 2F F E D C B A 2A 3A 4A 5A

Bottom Length-par2
Lungimea pe curburd a 279 279 279 279
tdlpii calapodului-pdr2

279 279 278 278 278 278 277 277

CONCLUSIONS

The last is @ badsic instrument in footwear pattern
making and footwedr manufacturing. Shoe design
experts will dlways admit that a good last is @ more
important factor in the choice of a product in
comparison to the price, becduse it provides a higher
comfort for the foot. In this respect, computer dided
modelling of the last cdan help incredse the
performance of the footwear producer. Last Maker
gives the user the option to design the last according to
the requirements and the standards of the clients.
Automatic grading can be efficiently used to produce
lasts for all the sizes that are to be produced. The study
represents d guardantee of the work precision and
usefulness of the software for shoe producers.
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PREPARATION OF A COLORED B-CYCLODEXTRIN FRAGRANCE AGENT FOR LEATHER FINISHING

ABSTRACT. Perfume B-cyclodextrin inclusion (P-B-CD) used for ledther finishing hds been reported adlredady. However, when P-B-CD was directly applied in finishing
of ledther, some white point would dppedr on the leather surface because of the white of inclusion compound, which limited its dpplicdtion ultimately. In order {o
solve the problem, @ colored B-cyclodextrin fragrance dgent (C-P-B-CD) was prepared through P-B-CD dyed with a redctive dye. Firstly, the P-B-CD was prepared with
rose oil and B-cyclodextrin by a saturated solution stirring method, and then the obtained P-B-CD was reacted with & reactive dye to get a colored inclusion. The
optimal dyeing conditions of P-B-CD are s follows: the dosage of NaCl is 40g/L, the dye 3.0%, the Na,CO, 15g/L, and the dyeing temperature dt 60°C. In addition, the
C-P-B-CD was appliedin finishing process for fragrant leather and the flavor concentration volatilized from treated ledather was evaluated by sensory test. The results
demonstrated that the C-P-B-CD could well solve the problem of white spot on the surface of dark color ledther with P-B-CD, and the lifetime of ledther fragrance
wads still up to 10 ddys when the leather with C-P-B-CD was stored under conditions of higher temperdture and UV intensity.

KEY WORDS: leather, B-cyclodextrin, dyeing

PREPARAREA UNUI COMPLEX COLORAT DE INCLUZIUNE A PARFUMULUI IN B-CICLODEXTRINA PENTRU FINISAREA PIEILOR

REZUMAT. Literatura de specialitate relateaza incluziunea parfumului in B-ciclodextrina (P-B-CD) pentru utilizare la finisarea pielii. Ins3, la aplicarea directs a P-B-CD
nfinisarea pieilor, pe suprafata pielii apar puncte albe din cauza culorii albe a complexului de incluziune, ceea ce limiteaza aplicarea acesteia in cele din urma. Pentru
a rezolva aceasta problemd, s-a preparat un complex colorat de incluziune a parfumului in B-ciclodextrina (C-P-B-CD) prin vopsirea complexului P-B-CD cu un
colorant reactiv. In primul rand, s-a preparat complexul P-B-CD cu ulei de trandafir si B-ciclodextrind prin metoda agitarii solutiei saturate, iar apoi complexul P-B-CD
rezultat a reactionat cu un colorant reactiv pentru a obtine o incluziune coloratd. Conditiile optime de vopsire a complexului P-B-CD sunt urmatoarele: concentratia
NaCl este de 40g/L, a colorantului 3,0%, a Na,CO, 15g/L, iar temperatura de vopsire de 60°C. In plus, complexul C-P-B-CD a fost aplicat in procesul de finisare pentru a
obtine piele parfumatd, iar concentratia aromei volatilizate din pielea tratata a fost evaluata prin testul senzorial. Rezultatele au demonstrat ca C-P-3-CD ar putea
rezolva problema petelor albe de pe suprafata pielii de culoare inchisa cu P-B-CD, iar durata de viata a parfumului pielii s-a pastrat pana la 10 zile cand pielea tratata
cu C-P-B-CD a fost depozitata in conditii de temperatura ridicata si intensitate UV.

CUVINTE CHEIE: piele, B-ciclodextrind, vopsire

LA PREPARATION D'UN COMPLEXE COLORE D'INCLUSION DE PARFUM EN B-CYCLODEXTRINE POUR LE FINISSAGE DES CUIRS

RESUME. L4 littérature informe sur I'inclusion de parfum en B-cyclodextrine (P-B-CD) pour I'utilisation dans le finissage des cuirs. Cependant, I'applicition directe de
P-B-CD dangle tanndge des cuirs méne a I'dpparition de taches bldnches sur le cuir due a Ia couleur blanche du complexe d'inclusion, ce quilimite son dpplicationala
fin. Pour résoudre ce probléme, on a préparé un complexe coloré d'inclusion de parfum en B-cyclodextrine (C-P-B-CD) par | teinture du complexe P-B-CD dvec un
colordnt rédctif. Tout d'abord, on & préparé le complexe P-B-CD avec de I'huile de rose et de B-cyclodextrine par |a méthode d'agiter une solution saturée et ensuite
le complexe P-B-CD résulté a réagi avec des colorants rédctifs pour obtenir une inclusion colorée. Les conditions optimdles pour | teinture du complexe P-B-CD sont
les suivantes: dose de NaCl est de 40 g/L, le colorant 3,0%, N&,CO,, 15 g/L, et 1a température de teinture de 60°C. En outre, le complexe C-P-B-CD & été appliqué dang
le processus de finissage pour obtenir cuir parfumé et Ia concentration des aromes volatilisés du cuir traité a été évaluée par un test sensoriel. Les résultats ont
montré que C-P-B-CD pourrait résoudre le probleme degs taches blanches sur le cuir traité dvec P-B-CD et le parfum du cuir @ été maintenu jusqu'a 10 jours lorsque le
cuir traité avec C-P-B-CD 4 été stocké dans des conditions de haute température et de I'intensité de rayons UV.

MOTS-CLES: cuir, B-cyclodextrine, teinture
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INTRODUCTION

Recently, there hdave been severdl publications
dbout microcapsule technology in the leather
fragrance finishing. In 2002, Bayer Company reported
the results dbout fragrance microcdpsule used in
leather finishing firstly [1]. Our group prepared a new
perfume B-cyclodextrin inclusion (P-B-CD) by &
saturated solution stirring method in 2010 [2]. This
method can solve the problem of fragrance rapid
reducing, however when the P-B-CD was directly
applied in leather finishing, some white point
appeared on the leather surface due to white color of
inclusion materidal. Thus further application is
problematic.

In order to resolve these problems, a colored B-
cyclodextrin fragrance (C-P-B-CD) was prepared
through P-B-CD dyed with a redctive dye. Firstly, the P-
B-CD was prepared with rose oil and B-cyclodextrin by a
saturdated solution stirring method, and then the
obtained P-B-CD was redcted with a reactive coffee dye
to get a colored inclusion. The optimal dyeing
conditions of P-B-CD were determined by orthogonal
experiment. Also, the prepared C-P-B-CD was appliedin
ledther finishing process and the flavor concentration
voldtilized from tredted ledather was evaluated by
sensory testinthe experiment.

EXPERIMENTAL

Materials

The rose oil was purchased from CARBONNEL S.A
Company, Spadin; the redctive coffee JM-4R dye was
bought from Ruihua Chemical Company, Zhenjiang,
China; other redgents were purchased from Kelon
Chemical Company, Chengdu, China.

Preparation of Perfume B-cyclodextrin Inclusion (P-B-
CD)

A B-CD was completely dissolved in water (the
ratio of B-CD dand wateris 1:12) in d round flask to get a

INTRODUCERE

Recent au aparut mai multe publicatii despre
tehnologia de micro-incapsulare aplicata la finisarea cu
parfum a pieilor. In 2002, firma Bayer a raportat
rezultatele cu privire la micro-incapsularea parfumului
utilizatd pentru prima data la finisarea pielii [1]. Tn anul
2010, grupul nostru a preparat un nou complex de
incluziune a parfumuluiin B-ciclodextrina (P-B-CD) prin
metoda agitarii solutiei saturate [2]. Aceasta metoda
poate rezolva problema diminudrii rapide a intensitatii
parfumului, ins3, la aplicarea directa a complexului P-B-
CD lafinisarea pieilor, pe suprafata pielii au aparut pete
albe din cauza culorii albe a materialului de incluziune.
Astfel, aplicarea acestui complex devine problematica.

Pentru a rezolva aceste probleme, s-a preparat un
complex colorat de incluziune a parfumului in B-
ciclodextrina (C-P-B-CD) prin vopsirea complexului P-3-CD
cu un colorant reactiv. Mai intai s-a preparat P-a-CD cu ulei
de trandafir si a-ciclodextrina prin metoda agitarii solutiei
saturate, iar apoi complexul P-B-CD obtinut a reactionat cu
un colorant reactiv brun pentru a obtine o incluziune
colorata. Conditiile optime de vopsire a complexului P-B-
CD au fost determinate prin intermediul experimentului
ortogonal. De asemenea, complexul C-P-B-CD preparat a
fost aplicat in procesul de finisare a pielii, iar concentratia
parfumului volatilizat din pielea tratata a fost evaluata prin
testul senzorialin cadrul experimentului.

PARTEA EXPERIMENTALA

Materiale

Uleiul de trandafir a fost achizitionat de la firma
CARBONNEL SA, Spania; colorantul reactiv brun JM-4R
a fost cumpdrat de la Ruihua Chemical Company,
Zhenjiang, China; alti reactivi au fost achizitionati de la
Kelon Chemical Company, Chengdu, China.

Prepararea incluziunii de parfumin a-ciclodextrina (P-
B-CD)

S-a dizolvat complet B-CD in apa (raportul dintre B-
CDsiapa este 1:12) intr-un balon rotund pentru a obtine o
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saturated solution, and the solution was kept at a
constant temperature of 50°C. A rose oil (the mass
ratio of rose and B-CD is 1:8) previously diluted using
ethanol was dropped into the B-CD saturated solution
and stirred for 3 hours to get a perfume B-cyclodexirin
inclusion (P-B-CD).

Dyeing of P-B-CD

The reactive coffee JIM-4R dye is a vinylsulfone
dye, whose general formula is D-SO,CH,CH,OSO,Na.
The van der Wails forces (VDW) and hydrogen bonding
between this kind of dye and inclusion compound are
wedker, and the affinity of the dye for inclusion
compound is lower. To improve the uptake rate of dye,
an appropriate amount of promoting agent should be
added. And this kind of dye is very stable in acidic and
neutral solution, while the dye-fiber bonding would be
easily hydrolyzed under alkdline conditions. Due to the
fact that the dye should be reacted with inclusion
compound in alkaline condition, a specific fixing agent
needs to be added to make the dye fix on inclusion
compound.

Based on the above discussion, the dyeing
processes are ds follows. A promoting agent (NacCl)
was completely dissolved in the obtained solution of
P-B-CD. A reactive coffee IM-4R dye was added and
dyed for 30 minutes. A fixing agent (N&,CO,) was
ddded and reacted for 1 hour, and then transferred to
refrigerdtor (below 4°C) to store for above 12 hours.
After filtrating, the sediment was dried at 40°C in an
oven to get a colored B-cyclodextrin fragrance (C-P-B-
CD). Dried samples were sedled in plastic bags to
protect them against changing under humidity
conditions.

In order to optimize the dyeing conditions, a series
of orthogonal experiments were designed. The uptake
rate of dye was as an index, and the main factors
selected were the dosage of NaCl (A), the dosage of dye
(B), the dosage of Na,CO, (C) and the dyeing

Revista de Pieldrie Incdltdminte 13 (2013) 2

solutie saturata, iar solutia afost mentinutala o temperatura
constantd de 50°C. Uleiul de trandafir (raport masic al
uleiului de trandafir si B-CD este 1:8), diluat anterior utilizind
etanol, a fost picurat in solutia saturata cu 3-CD si s-a agitat
timp de 3 ore pentru a obtine un complex de incluziune a
parfumuluiin B-ciclodextrina (P-B-CD).

Vopsirea complexului P-B-CD

Colorantul reactiv brun JM-4R este un colorant
vinil-sulfonic a carui formulda generalda este D-
SO,CH,CH,0SO,Na. Fortele Van der Waals (VDW) si
legaturile de hidrogen intre acest tip de colorant si
complexul de incluziune sunt mai slabe, iar afinitatea
colorantului pentru complexul de incluziune este mai
micd. Pentru a Tmbunatati gradul de absorbtie a
colorantului, este necesara adaugarea unei cantitati
corespunzatoare de auxiliari de vopsire. Acest tip de
colorant este foarte stabil in solutie acida si neutra, iar
legatura colorant-fibra ar putea fi usor hidrolizata in
mediu alcalin. Tntrucat colorantul trebuie s3
reactioneze cu complexul de incluziune in conditii
alcaline, este necesard adaugarea unui agent de fixare
specific pentru a obtine fixarea colorantului pe
complexul deincluziune.

Pe baza discutiei de mai sus, procesele de vopsire
sunt descrise in continuare. S-a dizolvat complet un
auxiliar de vopsire (NaCl) in solutia de P-B-CD obtinuta.
S-a adaugat un colorant reactiv brun JM-4R si s-a vopsit
timp de 30 de minute. S-a addaugat un agent de fixare
(Na,CO,) care a reactionat timp de 1 ord, apoi s-a
transferat la frigider (sub 4°C) unde s-a depozitat timp
de peste 12 ore. Dupafiltrare, sedimentul s-a uscat intr-
un cuptor la40°C pentru a obtine un complex colorat de
incluziune a parfumului in B-ciclodextrina (C-P-B-CD).
Probele uscate au fost sigilate in pungi de plastic pentru
a le proteja Tmpotriva modificarii sub influenta
umiditatii.

Pentru a optimiza conditile de vopsire, s-a
conceput o serie de experimente ortogonale. Gradul de
absorbtie a colorantului a constituit indicele, iar
principalii factori selectati au fost concentratia de NaCl
(A), concentratia de colorant (B), concentratia de
Na,CO, (C) si temperatura de vopsire (D). Detaliile cu
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temperature (D). Detdils of four factors in the

experiments are described in Table 1.

privire la cei patru factori ai experimentelor sunt
descrisein Tabelul 1.

Table 1: Levels and factors of orthogonal experiment L, (4°)
Tabelul 1: Nivelurile si factorii experimentului ortogonal L, (4")

AgLh)

C(gL?

Ais the dosage of NaCl, B is the dogdge of dye, Cis the dosdge of Na,CO,, D is the dyeing temperature.
A este concentratia de NaCl, B este concentratia de colorant, C este concentratia de Na,CO,, D este temperatura de vopsire.

Evaluation of Uptake Rate for Dye

The standard solution of reactive coffee JM-4R
dye contdining 100 pg mL" wéds scinned in the UV-
visible spectra (350-700 nm) [3]. The spectrum
dbsorption curves were drawn, and the maximum
absorption wavelength (421.3 nm) was determined
and used as a standard in determination of the uptake
rate of dye.

The dyeing waste (2 ml) was exactly absorbed in
50 ml volumetric flask and water was added {o make
the volume up to exdctly 50 ml. The dbsorbdnce (A,) of
dyeing waste and the absorbance (A,) of blank sample
were determined at maximum dbsorption wavelength,
and the uptake rate of dye was calculated using the
following formula:

uptake rate
gradul de epuizare

where A is the dbsorbance of dyeing waste, and A, is
the absorbance of blank sample.

_Ao‘

Evaluarea gradului de absorbtie a colorantului

Solutia standard de colorant reactivJM-4R brunin
concentratie de 100 ug ml™ a fost scanatd in spectrul
UV-vizibil (350-700 nm) [3]. S-au trasat curbele de
absorbtie ale spectrului si s-a determinat lungimea de
unda de absorbtie maxima (421,3 nm), utilizandu-se ca
standard pentru determinarea gradului de absorbtie a
colorantului.

Solutia epuizata de colorant (2 ml) a fost
transvazata intr-un balon cotat de 50 ml si s-a addugat
apa pentru a aduce volumul exact la 50 ml. Absorbanta
(A) solutiei epuizate de colorant si absorbanta probei
martor (A,) s-au determinat la lungimea de unda de
absorbtie maxima3, iar gradul de absorbtie a colorantului
afost calculat folosind urmatoarea formula:

A

~x100% (1)

unde A, este absorbanta solutiei epuizate de colorant,
iar A, este absorbanta probei martor.
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Application of C-P-B-CD on Leather Finishing

The 8% (w/w) of the C-P-B-CD was mixed with top
coating materials and codted on the sofa leather. The
coating performance of leather with C-P-B-CD and P-3-
CDrespectively was evaluated.

Also, the leather samples with C-P-B-CD and rose
oil dlone were adll aged some time in 8 wedthering tester
(UV: 0.68W cm? 45°C). The flavor concentrition
volatilized from f{reated leather was dssessed by
sensory test every 12 hours. The flavor degree was
divided into six levels (see Table 2).

Aplicarea complexului C-P-B-CD la finisarea pielii

Cantitatea de 8% (g/g) din C-P-B-CD a fost
amestecata cu materiale de finisare a suprafetei si aplicata
pe piei pentru tapiterie canapele. S-a evaluat gradul de
acoperire a pielii cu C-P-B-CD, respectiv cu P-B-CD.

De asemenea, probele de piele cu finisate C-P-B-
CD si cu ulei de trandafir au fost supuse Tmbatranirii
intr-o camerd de clima (UV: 0,68 W cm~”, 45°C).
Concentratia parfumului volatilizat din pielea tratata a
fost evaluata prin testul senzorial o data la 12 ore.
Intensitatea parfumului a fost impartita in sase niveluri
de persistenta (vezi Tabelul 2).

Table 2: Degree of the odor preservation
Tabelul 2: Gradul de persistentd a parfumului

Odorless
Fdrd parfum

Obvious fragrance (identifidble concentration)
Parfum evident (concentratie identificabild)

Stronger
Mai puternic

0

2

4

RESULTS AND DISCUSSIONS

Dyeing Mechanism of P-8-CD

The hydrophobic perfume was introduced to the
B-CD cavity to forminclusion complexes. When the P-f3-
CD is dyed, the reactive dyes with polar groups are not
easily into the cavity in B-CD and bond with the
hydroxyls on the lateral of B-CD [4]. Then the P-B-CD
was reacted with a reactive dye to get a colored
inclusion. All kinds of colored P-B-CD could be prepared
with the different colors of reactive dyes and the
diagramis shownin Figure 1.
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Mecanismul de vopsire a complexului P-B-CD

Parfumul hidrofob a fost introdus in cavitatea
formata de B-CD pentru aforma complecsi de incluziune.
La vopsirea complexului P-B-CD, colorantii reactivi cu
grupe polare nu patrund usorin cavitatea B-CD si se leaga
de gruparile hidroxil din regiunea laterala a B-CD [4]. Apoi
complexul P-B-CD a reactionat cu un colorant reactiv
pentru a obtine o incluziune colorata. Se pot prepara tot
felul de complecsi colorati P-B-CD cu coloranti reactivi de
diferite culori; diagrama este prezentatain Figura 1.




X. LIU, X. ZHANG, W. CHEN, C.C. GAIDAU, L. MIU

perfume g-co covalent hond

molecules legatura
molecule covalenti
de parfum

Figure 1. Diagram of the dyeing mechanism for P-3-CD (S-D-B-Re: a chemical structure of reactive dye,
S for a water-soluble group, D for a chromophore of dye, B for a joint and Re for an active group)
Figura 1. Diagrama mecanismului de vopsire a P-B-CD (S-D-B-Re: o structura chimica a colorantului reactiv, S pentru
o grupare solubila in apa, D pentru un cromofor al colorantului, B pentru o legatura si Re pentru o grupa activa)

Optimization of the Dyeing Condition for P-B-CD Optimizarea conditiilor de vopsire a P-3-CD

The orthogonal experiment results and their Rezultatele experimentului ortogonal si analiza
range analysis are shown in Table 3, using uptake rate of domeniului acestora sunt prezentate in Tabelul 3,
dye dsindexes. folosind gradul de absorbtie a colorantului ca indice.

Table 3: Design of experiments and interpretation of results
Tabelul 3: Designul experimentelor si interpretarea rezultatelor

10.59

14.04

22.02

26.00

19.48

12.78 19.52 9.5 11.07

1536 73 19.55 16.68

Range
Domeniu

2.58 233 10.04 5.61 -
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From the results of Table 3, we can see that the
optimal levels of factors A, B, C, D to obtain the highest
uptake rate of dye are A3, B2, C3, D3 respectively. So
the optimal dyeing conditions of P-B-CD are as follows:
the dosage of promoting agent (NaCl) is 40g/L, the dye
3.0%, the fixing agent (Na,CO,) 15g/L, and the dyeing
temperature at 60°C.

From the range andlysis we can see that factor B
(dosage of dye), which had the maximum range, had
the greatest influence on dyeing of P-B-CD. Similarly,
the sequences of the four main factors (dccording to
the contribution to the uptake rate of dye) are B
(dosage of dye) > C (dosage of N&,CO,) > D (dyeing
temperature) > A (dosage of NaCl).

Although the dyeing processes can solve the
problem of P-B-CD coloring, the uptake rate of dye
was lower becduse of coagulating of dye and weaker
affinity for inclusion compound at low temperature.
These problems will need to be resolved in
subsequent work.

Effect of C-P-B-CD on the Surface of Coated Leather

Din rezultatele din Tabelul 3 se poate observa ca
nivelurile optime ale factorilor A, B, C, D pentru a obtine
cea mai mare rata de absorbtie a colorantului sunt A3,
B2, C3, respectiv D3. Deci, conditiile optime de vopsire
a complexului P-B-CD sunt urmatoarele: concentratia
de auxiliar (NaCl) este 40g/|, concentratia de colorant
3,0%, concentratia agentului de fixare (Na,CO,) 15g/I,
iartemperatura de vopsire este de 60°C.

Din analiza domeniului se poate observa ca factorul
B (concentratia de colorant), care a avut domeniul
maxim, a avut cea mai mare influenta asupra vopsirii
complexului P-B-CD. Similar, secventele celor patru
factori principali (in functie de contributia la gradul de
absorbtie a colorantului) sunt: B (concentratia de
colorant) > C (concentratia de Na,CO,) > D (temperatura
devopsire) >A (concentratia de NaCl).

Cu toate ca procesele de vopsire pot rezolva
problema colorarii complexului P-B-CD, gradul de
absorbtie a colorantului a fost mai mica din cauza
coaguldrii colorantului si afinitatii slabe pentru complexul
deincluziune latemperaturd scazuta. Aceste probleme vor
firezolvatein activitatile de cercetare ulterioare.

Influenta C-P-B-CD asupra suprafetei pielii finisate

b

Figure 2. The effect of C-P-B-CD and P-B-CD on the surface of coated leather (a: C-P-B-CD, b: P-B-CD)
Figura 2. Influenta complecsilor C-P-B-CD si P-B-CD asupra suprafetei pielii finisate (a: C-P-B-CD, b: P-B-CD)
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The coating performance of leather with C-P-3-CD and
P-B-CD is shown in Figure 2. Some white point dppeared on
the ledther surface with P-B-CD, which has a greater
influence on colored leather (Figure 1b). While the coating
uniformity of leather with C-P--CD was much better (Figure
13), showing that the C-P-B-CD could well solve the problem
of white spotonthe surface of dark color ledther.

Effect of UV Aging on Odor Retention of Fragrance
Leather

To evaluate the effect of C-P-B-CD on odor
retention of leather, the odor retention of fragrance
ledther with C-P-B-CD and rose oil respectively were
assessed by sensory test in different aging times (Figure
3).

Figure 3 shows that the lifetime of leather
fragrance was only one day when the leather with rose
oil was stored in the condition of higher temperature ds
well s UV intensity. But for the ledather with C-P-B-CD,
the lifetime of leather fragrance was still up to 10 days.
So the odor retention of ledther with C-P-B-CD is
significantly better than that of rose oil alone, which
indicates that C-P-B-CD is & material that can control the
flavor release and make the odor reservation t{ime
longer. So we might speculate that the lifetime of leather
fragrance could be as long as some years when the
leather with C-P-B-CDis stored under natural conditions.

Also, Figure 3 shows that the rank of flavor
concentration volatilized from treated leather was
reduced 3as the aging time incredsing, becduse the
fixation of coating film to C-P-B-CD would be reduced
and the embedding capacity of B-cyclodextrin to
perfume could be affected in the condition of high UV
intensity.

Gradul de acoperire a pielii cu C-P-B-CD si P-B-CD
este prezentatd in Figura 2. Au aparut cateva pete albe
pe suprafata pielii tratate cu P-B-CD, care sunt mult mai
vizibile pe pielea colorata (Figura 1b). Uniformitatea
acoperirii pielii cu C-P-B-CD a fost mult mai buna (Figura
la), aratand ca C-P-B-CD ar putea rezolva problema
peteloralbe pe suprafata pielii de culoare inchisa.

Influenta Tmbatranirii UV asupra persistentei
parfumului pielii

Pentru a evalua influenta complexului C-P-B-CD
asupra persistentei mirosului pielii, s-au evaluat
persistenta mirosului pielii cu C-P-B-CD, respectiv cu
ulei de trandafir prin testul senzorial, la intervale
diferite deimbatranire (Figura 3).

Figura 3 arata cd, la depozitarea pielii tratate cu
ulei de trandafir in conditii de temperatura mai ridicata,
precum si de intensitate UV, durata de viatda a
parfumului pielii a fost de doar o zi. ins4, la pielea
tratata cu C-P-B-CD, durata de viata a parfumului pieliia
fost de pana la 10 zile. Deci persistenta mirosului pielii
tratate cu C-P-B-CD este semnificativ mai buna decat cea
a pielii tratate doar cu ulei de trandafir, ceea ce indica
faptul ca C-P-B-CD este un material care poate controla
eliberarea parfumului si poate mentine mirosul un timp
mai indelungat. Deci, am putea presupune ca parfumul
pielii s-ar putea pastra cativa ani, daca pielea tratata cu C-
P-B-CD este depozitata in conditii naturale.

De asemenea, Figura 3 arata cd gradul de
concentrare a parfumuluivolatilizat din pielea tratata s-
aredus odata cu cresterea timpului de imbatranire, din
cauza reducerii fixarii C-P-B-CD in pelicula de acoperire
si a afectarii capacitatii de incorporare a parfumului in
B-ciclodextrinain conditii de intensitate UV ridicata.
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Fragrance level
Persistenta parfumului
L
NN

4

®@C-P-B-CD

Rose oil
Ulei de trandafir

3 6 7 8 9 10

Time/days
Timp/ile

Figure 3. The effect of UV aging on odor retention of fragrance leather
Figura 3. Influenta imbatranirii UV asupra persistentei parfumului pielii

CONCLUSIONS

This study presented a way to prepare a colored
fragrant inclusion. The prepared C-P-B-CD could well
solve the problem of white spot of P-B-CD in & colored
leather finishing. Also, the lifetime of the leather
fragrance was still up to 10 days when ledther with C-P-
B-CD stored under conditions of higher temperature
and UV intensity. These results indicate the prepared C-
P-B-CD could be used in colored ledather with odor

preservationtime longer.
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EVALUAREA STABILOMETRICA: IMPLICATII IN PRESCRIEREA DISPOZITIVELOR MEDICALE
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STABILOMETRIC ASSESSMENT: IMPLICATIONS FOR THE PRESCRIPTION OF MEDICAL DEVICES

ABSTRACT. The medical literature defines posture by positioning and orientation of body segments reldtive to the direction of the gravitational field. Bdlance
encompasses all static and dynamic actions performed by the body as a result of the interdction between postural control mechanisms in order to dvoid falling.
Maintaining @ normal posture is a prerequisite for minimizing internal stress manifested in tissues. Stabilometry studies evolution, under static conditions, of the
center of pressure, defined as the origin of the redction force vector in reldtion to the support surface. The dging process or disedses such ds didbetes, rheumatoid
arthritis or pathomechanics, affecting posture by increasing instability and the risk of falls. There is medicdl evidence that demonstrates the positive effect of
medical devices (orthopedic shoes or orthoses) on posture. An important role in prescribing dnd assessing the influence of medical devices on posture is that of
stabilometry, namely dssessing posture under static conditions. The article proposes to assess the main stabilometric pardmeters determined using AccuGait-AMTI
force platform dnd to correldte them with technical characteristics of medical devices.

KEY WORDS: stabilometry, posture, medical device

EVALUAREA STABILOMETRICA: IMPLICATII IN PRESCRIEREA DISPOZITIVELOR MEDICALE

REZUMAT. Literdturd medicdla defineste postura prin pozitionarea si orientdrea segmentelor corpordle in raport cu directia cdmpului gravitational. Echilibrul
reprezinta totalitatea actiunilor statice si dindmice efectudte de corp cd urmare a interactiunii dintre mecanismele de control postural, cu scopul evitarii caderii.
Mentinerea unei posturi normale este o conditie esentiald pentru reducerea Ia minimum & tensiunilor interne manifestate in tesuturi. Stabilometria studiaza
evolutia in staticd a centrului de presiune, definit ca originea vectorului fortei de reactiune in raport cu bdza de sustinere. Procesul de imbatranire sdu prezenta unor
afectiuni precum didbetul, artrita reumatoida sau patologii de natura mecanica au ca rezultat influentarea posturii prin cresterea instabilitatii si a riscului de cadere.
Existd dovezi medicile cire demonstreaza efectul pozitiv 3l dispozitivelor medicile (incltdminte ortopedica sau orteze) supra posturii. In prescrierea si evaluires
influentei dispozitivelor medicdle dasupra posturii, un rol important il ocupa stabilometrid, respectiv evaluared posturii in conditii statice. Articolul isi propune
evaluarea principalilor pardmetri stabilometrici determinati cu ajutorul platformei de forta AccuGait-AMTI si coreldred acestora cu caracteristicile tehnice ale
dispozitivelor medicale.

CUVINTE CHEIE: stabilometrie, postura, dispozitiv medical

EVALUATION STABILOMETRIQUE: LES IMPLICATIONS POUR LA PRESCRIPTION DE DISPOSITIFS MEDICAUX

RESUME. L3 littérature médicale définit 13 posture par le positionnement et I'orientation des segments de corps par rapport a 13 direction du champ de gravitation.
L'équilibre représente toutes les actions statiques et dynamiques exercées par le corps a la suite de I'interaction entre les mécdnismes de controle de posture afin
d'éviter les chutes. Le maintien d'une position normale est une condition préaldble a |a réduction du stress interne qui se manifeste dans les tissus. La stabilometrie
étudie I'évolution, dans des conditions statiques, du centre de pression, définicomme I'origine du vecteur de force de réaction par rapport du support. Le processus
de vieillissement ou |3 présence de maladies telles que le diabete, |3 polyarthrite rhumatoide ou pathologies de nature mécanique influencent I3 posture en
dugmentant I'instabilité et le risque de chutes. Iy @ des preuves médicdles qui démontrent I'effet positif des dispositifs médicdux (chaussures orthopédiques ou
orthéses) sur ld posture. Un role important dans 13 prescription et I'évaludtion de l'influence des dispositifs médicaux sur 1a posture est celui de |a stabilometrie,
c'est-a-dire I'évaluation de 1a posture dans des conditions statiques. L'article propose I'évaluation des principaux parametres stabilometriques déterminés par I3
plate-forme de force AccuGait-AMTI et leur corrélation dvec les caractéristiques techniques des dispositifs médicdux.

MOTS CLES: stabilométrie, posture, dispositif médical
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INTRODUCTION

Posture is defined as the position and orientation
of body segments reldtive to the direction of the
gravitational field. Balance encompasses all static and
dynamic actions performed by the body as a result of
the interaction between control mechanisms of the
centrdl nervous system and the musculoskeletal system
in order to avoid falls by maintaining the center of
gravity within the limits of the support surface. There is
medical evidence that demonstrates the positive effect
of medical devices (medical footwedr or orthoses) on
posture. An important role in prescribing and assessing
the influence of medical devices on posture is that of
stabilometry, namely assessing posture under static
conditions.

Shoes can be used in two opposite directions in
relationto maintdining balance, namely:

-improving balance by incredsing stability in order
to decredse the risk of falls and their negative
consequences on hedlth. This direction is found
especially in the situation of the elderly or those
suffering from conditions such as didbetes,
ostheoarthritis, neuromuscular disorders, orthopedic
disorders etc.;

-improving balance by creating instability in order
to exercise certdin categories of muscles with an
active role in incredsing stability. This is the case of
rocker soles, highlighting the MBT shoes solution
whose design principle consists in exercising muscles
less used due to modern walking conditions
(especially walking on hard surfdces). Muscles are
exercised by creating instability in the contact phase
of gadit, and the technical solution adopted for the
construction of the sole is to use a combination of two
materials with different hardness values, the heel
being made of a lower hardness material [1].
Changing muscle activity by manipulating the
trajectory of the center of pressure (COP) is another
objective [2] with potential implications for improved
stability. In this case the shoes working as @ medical
device, part of the recovery program for conditions
such as patellofemoral pdin syndrome or knee
osteoarthritis. Sensor-motor exercises, as part of a
recovery program, resort to a wide range of devices
such as wobble boards, rocker soles or balance
trdining shoes [3].

INTRODUCERE

Postura este definita prin pozitionarea si
orientarea segmentelor corporale in raport cu directia
campului gravitational. Echilibrul reprezinta totalitatea
actiunilor statice si dinamice efectuate de corp ca
urmare a interactiunii dintre mecanismele de control
ale sistemului nervos central si dle sistemului osteo-
musculo-ligamentar, cu scopul evitarii caderii prin
mentinerea centrului de greutate in limitele bazei de
sprijin. Exista dovezi medicale care demonstreaza
efectul pozitiv al dispozitivelor medicale (incaltaminte
sau orteze pentru picior) asupra posturii. In proiectarea
si evaluarea influentei dispozitivelor medicale asupra
posturii un rol important 1l ocupd stabilometria,
respectiv evaluarea posturii Tn conditii statice.

Incaltdmintea poate fi utilizitd in doud directii
opuseinrelatie cu mentinerea echilibrului, sianume:

- Tmbunatatirea echilibrului prin cresterea
stabilitatii cu scopul scaderii riscului de cadere si a
consecintelor negative pe care acestea le au asupra
sanatatii. Aceasta directie este intdlnita Tn special in
situatia persoanelor in varsta sau a acelora suferind de
afectiuni precum diabet, osteoartrita, afectiuni
neuromusculare, ortopedice etc.;

-imbunatatirea echilibrului prin crearea unei stari de
instabilitate cu scopul antrenarii anumitor categorii de
muschiavand un rol activin cresterea stabilitatii. Este cazul
incaltamintei cu talpa balansoar unde putem evidentia
solutia MBT al carei principiu de proiectare consta in
antrenarea muschilor mai putin utilizati datorita conditiilor
moderne de deplasare (in special mersul pe suprafete
dure). Antrenarea musculaturii se realizeaza prin crearea
unei stari de instabilitate Tn faza de contact a mersului,
solutia tehnica adoptata pentru constructia talpii fiind
aceea a utilizarii unei combinatii de doua materiale cu
duritati diferite, tocul fiind realizat din materialul cu
duritate mai mica [1]. Modificarea activitatii musculare
prin manipularea traiectoriei centrului de presiune (COP)
reprezinta un alt obiectiv [2] cu potentiale implicatii in
imbun3tatirea stabilitatii. Tn acest caz inciltdmintea
functioneaza ca un dispozitiv medical, parte integranta a
programului de recuperare al unor afectiuni precum
sindromul dureros femuro-patelar sau osteoartrita
genunchiului. Exercitiile senzori-motorii, ca parte
integranta a unui program de recuperare, fac apel la o
gama larga de dispozitive precum discurile instabile
(wobble board), talpile balansoar, sau incdltamintea
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Patients suffering from knee osteoarthritis
present changes in proprioception and a reduction of
mechadnoreceptors surrounding ligdments [4]. The
ability to control posture in these patients will dlso be
affected by low muscle strength, especially the
qguadriceps, and pain. Total knee arthroplasty is a
surgery commonly practiced in elderly patients with
decreased mobility due to pdin and muscle atrophy.
These are sources of imbalance and lead to the inability
to safely conduct normal activities.

The force platform is an indispensable tool for a
complex posturographic assessment. Establishing an
experimental protocol requires a good knowledge of
both the postural parameters provided by the force
platform and the correlations between these
parameters and objectives established for the medical
device. Inthis paper, the main objective considered was
to evaluate postoperative stability after total knee
arthroplasty surgery. Parameters correlated to
maintdining balance and inferred from the trajectory of
the center of pressure (COP) dre sensitive enough to
detect postural changes due to changing technical
characteristics of medical devices [5].

The medical literature shows a number of
correlations between parameters characterizing
posture and their significance in terms of the activity
that the body must perform to madintdin or restore
balance. Table 1 shows the significance of the
stabilometric parameters - frequently cited in the
literature and which can be measured using the force
platform.

pentruantrenaread echilibrului[3].

Pacientii suferinzi de gonartroza prezinta
modificari ale proprioceptiei si o diminuare a
mecanoreceptorilor din jurul ligamentelor [4].
Abilitatea de control a posturii la acesti pacienti va fi
afectata si datorita fortei musculare scazute, in special
a cvadricepsului, si a durerii. Artroplastia totala de
genunchi este o interventie ce se practica de obicei la
pacienti varstnici cu mobilitate scazuta datorita durerii
si cu atrofii musculare. Acestea sunt cauze ale
dezechilibrului si duc la imposibilitatea de desfasurare
in conditii de siguranta a activitatilor obisnuite.

Platforma de fortd reprezintd un instrument
indispensabil pentru o evaluare posturografica complexa.
Stabilirea unui protocol de experimentare presupune o
buna cunoastere atat a parametrilor posturali ce pot fi
furnizati de platforma de forta, cat si a corelatiilor dintre
acesti paramedtri si obiectivele stabilite pentru dispozitivul
medical. Tn prezenta lucrare, obiectivul principal luat in
considerare a fost evaluarea stabilitatii postoperatorie
dupa o operatie de artroplastie a genunchiului. Parametrii
care sunt corelati cu mentinerea echilibrului si sunt dedusi
pe baza traiectoriei centrului de presiune (COP) sunt
suficient de sensibili in detectarea modificarilor posturale
datorate modificarii caracteristicilor tehnice ale
dispozitivelor medicale [5].

Literatura medicald prezinta o serie de corelatii
intre parametrii ce caracterizeaza postura si semnificatia
acestora din punctul de vedere al activitatii pe care
organismul uman trebuie sa o desfasoare pentru
mentinerea sau redobandirea echilibrului.n Tabelul 1 se
prezintd semnificatia unor parametri stabilometrici —
frecvent citati de literatura de specialitate si masurabili
cu ajutorul platformeide forta.

Table 1: Correlations between stabilometric parameters and their significance
Tabelul 1: Corelatii intre parametrii stabilometrici si semnificatia acestora

- Ndrrow base: heels and
first
metatdarsophalangeal

Protocol: e
Narrow vs. Wide . . M .
- - Wide base: distance =
bdse . .
17 cm, angle = 14
Protocol: C oo ——
béizéi dpropititd - Baza apropiata:
o adlcdiele si drt. MF | se
vs. bdzd
depdrtatd

- Bdza depdrtata:
distanta =17 cm, unghiul
formdt = 14°
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Balance tests in narrow base position can distinguish between older persons
who have had more falls than those who have not fallen. In general, there is
an increase in center of pressure displacement for the first group, especially
inthe medio-lateral direction [6].

Testele de echilibru cu baza apropiatd pot distinge intre persoanele vdrstnice
care au inregistrat mai multe cdderi fatd de cele varstnice care nu au cézut. In
dting general, in cazul primei categorii se inregistreazd o crestere a deplasdrii
centrului de presiune, in special in directia medio-laterald [6].
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Table 1: Continued
Tabelul 1: Continuare

FFT-COPX is the graph of
Fourier transform of the
x coordinate of the
center of pressure
trajectory.
FFT-COPX reprezintd
grdficul transformdtei
Fourier d coordondtei x d
trdiectoriei centrului de
presiune.

FFT-COPX

Fourier transform of a signal is the decomposition of the signal into a sum of
sine and cosine functions characterized by different amplitudes and
frequencies. This process is also known as spectral analysis. The predominant
frequency or maximum frequency corresponds to the component with the
maximum amplitude of the entire spectrum. The band with 80% of the power
spectrum best characterizes postural control system changes [8].
Transformata Fourier a unui semnal reprezintd descompunerea acestui
semnal intr-o sumd de functii sinus si cosinus caracterizate prin diferite
amplitudini si frecvente. Acest proces mai este cunoscut sub denumirea de
analizd spectrald. Frecventa predominantd sau frecventa maximd corespunde
componentei cu amplitudine maximd din intregul spectru. Banda de frecvente
avdnd 80% din spectrul de putere caracterizeazd cel mai bine modificdrile
sistemului de control postural [8].

The ratio of the sway
length and time of

Average speed
(cm/s)
Vitezd medie

(cm/s)

medsurement
Reprezintd raportul
dintre lungimed
trdiectoriei centrului de
presiune si timpul de
masurdre

The average speed of the center of pressure is a major determinant for balance
maintaining, representing a parameter sensitive to the central nervous system
activities performed to maintain posture. In the case of imbalances,
intensified re-balancing efforts are reflected by a high average speed needed
to restore posture [9]. Also, this parameter characterizes the overall postural
performance, being associated with risk of falls [10]. It is influenced by age,
presence or absence of visual information or the type of footwear worn.

Viteza medie a centrului de presiune este un determinant major al activitdtii de
mentinere a echilibrului, reprezentdnd un parametru sensibil la activitdtile
sistemului nervos central efectuate pentru mentinerea posturii. in cazul unor
dezechilibre, eforturile de re-echilibrare mai intense sunt reflectate printr-o
vitezd medie ridicatd necesard pentru restabilirea posturii [9]. De asemenea,
acest parametru este un parametru care caracterizeazd performanta
posturald generald, fiind asociat cu riscul de cddere [10]. Este influentat de
varstd, prezenta sau absenta informatiilor vizuale sau tipul de incdltdminte
purtat.
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Table 1: Continued
Tabelul 1: Continuare

Swady ared Reprezintd drid
Arid de bdldns suprdfetei cdre

dmbele directii x, y

It is the surface dred that

encloses the sway length
in both x, y directions

incddredzad trdiectorid
centrului de presiune in

Romberg
quotient, QR QR = 100 - Pec/Peo
QR, Coeficientul
Romberg

- it is expressed by the ratio of the considered parameter, P, measured with
eyes closed (ec = eyes closed) and the same parameter measured with eyes
open (eo = eyes opened)

- it is the most widely used index for assessing the influence of the visual
system in the study of postural performance. Measurements are performed in
the order: eyes opened - eyes closed.

- este exprimat prin raportul dintre valoarea parametrului considerat, P,
mdsurat cu ochii inchisi (ec = eyes closed) si valoarea aceluiasi parametru
mdsurat cu ochii deschisi (eo = eyes opened),

- reprezintd cel mai utilizat index pentru evaluarea influentei sistemului
vizual in studiul performantei posturale. Mdsurdtorile sunt efectuate in
ordinea: ochi deschisi — ochi inchisi.
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There are many dttempts to standardize
stabilometrictesting procedures. The process turns out
to be difficult if we consider, for example, only the
position of the feet. Thus, for the wide base position,
the distance between the heels ranges between 2 and
17 cm depending on various anthropometric
parameters, while the angle variation between the
medial sides of the feet ranges between 14 and 30° [7,
12,15, 16].

EXPERIMENTAL. STABILOMETRIC
ASSESSMENT

In this preliminary set of medsurements two
subjects were selected, whose data are presented in
Table 2. These medsurements were performed in a
lengthy evaludtion of the use of force platform in order
to make the results of total knee arthroplasty surgery
objective.

Exista numerodse incercdri de standardizare ale
procedurilor de testare stabilometrica. Procesul se
dovedeste a fi unul dificil daca luamn considerare, spre
exemplu, numai pozitia picioarelor. Astfel, pentru baza
departata intalnim valori ale distantei dintre calcaie
intre 2 si 17 cm 1n functie de diversi parametri
antropometrici, in timp ce unghiul dintre laturile
medidle ale piciodarelor domeniul de varidtie este
cuprinsintre 14-30°[7,12,15, 16].

PARTEA EXPERIMENTALA. EVALUARE
STABILOMETRICA

n cadrul dcestui set prelimindr de masuratori du
fost selectati doi subiecti dle caror date sunt prezentate
in Tabelul 2. Aceste masuratori au fost efectuate in cadrul
unei evaluari de lunga durata a utilizarii platformei de
forta pentru obiectivizarea rezultatelor unei interventii
chirurgicdle de artroplastie a genunchiului.

Table 2: Characteristics of subjects
Tabelul 2: Caracteristicile subiectilor

Subject no. 1, S1 female
Subiectul nr. 1, S1 feminin

Fldt foot, unildteral HAV

744.1 Picior pldt, HAV unildterdl

The established protocol for performing
measurements was the following:

— Bilateral orthostatic position, without shoes, on
the AccuGait-AMTI force platform:

« conditions: eyes closed (EC) and eyes open

(EO). Order of medsurements wds: eyes open (3

tests) followed by eyes closed (3 tests);

e recordingtime=30s.;

e number of tests = 3 for edch condition;

» feetposition=narrow base;

e arm position = normal, arms at the sides. The

subject is focusing towards an achromatic circle

with d diameter of 5 cm, placed at eye level at a

distance of 1 meter from the subject;

Protocolul stabilit pentru efectuarea
masuratorilor a fost urmatorul:

— Pozitie ortostatica bilaterala, fara incaltaminte
pe platforma de forta AccuGait-AMTI:

« conditii: ochi inchisi (EC) si ochi deschisi (EO).

Ordined de efectuare a masuratorilor a fost: ochi

deschisi (3 probe) urmata de ochiinchisi (3 probe);

e timpdeinregistrare=30s.;

e numarul de probe =3 pentru fiecare conditie;

» pozitia picioarelor=baza apropiata;

e pozitia bratelor = normala, pe langa corp.

Privirea indreptata catre un cerc acromatic cu

didametrul de 5 cm, plasat Ia nivelul ochilor, 13 o

distanta de 1 metru de subiect;
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e recordingfrequency=100Hz;

e signalfiltering frequency =5 Hz;

¢ 3 meadsurement sessions were conducted:

preoperative (Pre), postoperative (Pos - after

dbout 1 week) and after a recovery period (Rec -
dbout 1 month).

Subjects were expldined the experimental
conditions in detdil and signed the informed consent
form. Enough time to practice measuring conditions
and enough time for rest after each test were allowed.
During tests with eyes closed, a person was present
next to the subject so as to avoid any events
generated by a potential imbalance and fall. During
the three sessions of medsurements no incident
posing a potentidl risk to subjects falling was
recorded.

RESULTS AND DISCUSSIONS

The results are presented in Tables 3, 4 and 5 and
in Figures 1 and 2. For the "eyes open" condition, data
for subject no. 1 indicate an increase in stability after
the recovery period, demonstrated by the lower values
recorded for all selected parameters compared to
session no. 1 -"preoperative". The medio-lateral
displacement shows a decredase of 32.02%, the
anterior-posterior of 33.05%, while the ellipse area
comprising 95% of the data (Figure 2) recorded 3
decredse 0f 126.29% (Table 5, Figure 2).

» frecventadeinregistrare=100Hz;

o frecventadefiltrare a semnalului=5Hz;

e au fost efectudate 3 sesiuni de masuratori:

preoperator (Pre), postoperdtor (Pos - dupa

dproximativ 1 saptamand) si dupa o perioada de

recuperare (Rec-de dproximativ 1 luna).

Subiectilor li s-du explicat in detdliu conditiile
experimentale si au semnat Fisa de consimtamant informat.
A fost acordat un timp suficient de practica a conditiilor de
masurare si dupa fiecare proba, suficient {imp pentru
odihna. in timpul probelor cu ochii inchisi & fost dsigurata
prezenta unei persodne langad subiect, astfel incat sa fie
evitate orice evenimente generate de o potentiala
dezechilibrire si cidere. in timpul celor 3 sesiuni de
masuratori nu @ fost Tnregistrat niciun incident cdre sa
reprezinte un potential risc de cadere pentru subiecti.

REZULTATE Sl DISCUTII

Rezultatele obtinute sunt prezentate in Tabelele 3, 4
si5siFigurile 15i 2. Din punctul de vedere al conditiei,, ochii
deschisi”, datele pentru subiectul nr. 1 indica o crestere a
stabilitatii dupa periodda de recuperare, demonstrata de
valorile mai scazute inregistrate pentru toti parametrii
selectati comparativ cu sesiunea nr. 1 = , preoperator”.
Astfel, deplasarea medio-laterala prezinta o scadere cu
32.02%, cea antero-posterioara de 33.05%, in timp ce aria
elipsei cuprinzand 95% dintre date (Figura 2) d inregistrat o
diminudre cu 126.29% (Tabelul 5, Figura 2).

Table 3: Varidbles selected for analysis for the 3 work sessions: preoperative, postoperative and recovery.
Average, standard devidtion and coefficient of variation - subject no. 1
Tabelul 3: Variabilele selectdte pentru analiza pentru cele 3 sesiuni de lucru: preoperator, postoperator si recuperare.
Media, deviatia standard si coeficientul de variatie - subiectul nr. 1

PREoperator POSToperator Recuperare
X=ML Y=AP X=ML Y=AP X=ML Y=AP

SUBIECTUL NR.1 ML-Xrange pP-YrangqV Avg Area95 |ML-Xrange pP-Yrang{V Avg Area95 |ML-XrangefP-YrangdV Avg | Area95

Condition Trial cm cm cm/sec cm sq cm cm cm/sec cm sq cm cm cm/sec | em sq
1 5.31 2.98 3.05 12.83 2.72 2.58 1.80 4.99 2.48 2.18 2.72 3.38
EOCB 2 3.28 3.04 2.72 8.86 2.84 1.73 1.90 3.66 3.67 2.60 2.87 5.44
3 3.12 3.44 2.82 7.32 2.42 2.65 2.00 4.72 2,72 2.33 271 4.00
MEDIA EO 3.90 3.15 2.86 9.67 2.66 2.32 1.90 4.46 2.96 2.37 2.77 4.27
Stdev 1.22 0.25 0.17 2.84 0.22 0.51 0.10 0.70 0.63 0.21 0.09 1.06
Cv 31.28 7.93 5.91 29.40 8.13| 22.08 5.26 15.77 21.28 8.98 3.24| 24.73
1 3.26 2.58 2.86 5.87 5.31 3.89 2.80 12.28 6.00 5.88 4.54| 15.96
ECCB 2 5.08 3.86 2.87 9.04 5.33 412 2.93 12.34 4.38 4,78 4.01) 12.82
3 3.10 2.81 2.76 5.29 5.84 4.20 3.33 19.32 6.24 5.27 4.54| 22.26
MEDIA EC 3.81 3.08 2.83 6.73 5.49 4.07 3.02 14.65 5.54 5.31 4.36| 17.01
Stdev 1.10 0.68 0.06 2.02 0.30 0.16 0.28 4.05 1.01 0.55 0.31 4.81
Cv 28.84| 22.13 2.15 29.98 5.47 3.95 9.15 27.63 18.26| 10.38 7.01] 28.26
ROMBERG 0.98 0.98 0.99 0.70 2.07 1.75 1.59 3.29 1.87 2.24 1.58 3.98
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In the absence of information provided by the
visual system, in the "eyes closed" condition, the data
indicate an increase in instability both for postoperative
compared to preoperative, and after recovery compared
to preoperative. Thus, confronting results after recovery
compared o preoperative, thereisanincrease of 31.17%
in the medio-lateral displacement, of 41.93% in anterior-
posterior displacement, while the dverage speed of COP
increases by 35.14%, dnd drea of the ellipse by 60.42%.

n &bsenta informatiilor oferite de sistemul vizudl,
in conditia ,ochi inchisi”, datele indica o crestere a
instabilitatii, atat postoperator fata de preoperator, cat
si dupa recuperare fata de preoperator. Astfel,
comparand rezultatele dupa recuperare fata de
preoperator, obtinem o crestere de 31.17% a deplasarii
medio-laterdle, de 41.93% pentru depldasarea antero-
posteriodra, in timp ce viteza medie a COP creste cu
35.14%, idr aria elipsei, cu 60.42%.

Table 4: Varidbles selected for analysis for the 3 work sessions: preoperative, postoperative and recovery.
Average, standard devidtion and coefficient of variation - subject no. 2
Tabelul 4: Variabilele selectate pentru analiza pentru cele 3 sesiuni de lucru: preoperator, postoperator si recuperare.
Media, deviatia standard si coeficientul de variatie - subiectul nr. 2

PREoperator POSToperator Recuperare
X=ML Y=AP X=ML Y=AP X=ML Y=AP

SUBIECTUL NR. 2 ML-Xrange | AP-Yrange| V Avg | Area95 | ML-Xrange| AP-Yrange | V Avg | Area95 | ML-Xrange| AP-Yrange | V Avg | Area95

Condition Trial cm cm cm/sec | cm sq cm cm cm/sec | cm sq cm cm cm/sec | cm sq
1 2.02 2.39 1.62 3.91 1.98 2.56 2.02 2.88 2.49 1.95 1.99 417
EOCB 2 2.53 2.68 1.62 5.23 2.27 3.81 2.62 4.31 2.82 2.51 2.03 5.07
3 2.85 2.13 1.64 4.13 2.38 291 2.05 3.47 241 2.36 1.81 4.38
MEDIA EO 2.47 2.40 1.63 4.42 221 3.09 2.23 3.55 2.57 2.27 1.94 4.54
Stdev 0.42 0.28 0.01 0.71 0.21 0.64 0.34 0.72 0.22 0.29 0.12 0.47
Cv 16.97 11.46 0.71] 15.99 9.35 20.85| 15.16| 20.22 8.45 12.75 6.03| 10.37
1 4.80 3.19 2.87 8.50 3.83 3.90 3.73 9.49 2.35 2.60 252 3.29
ECCB 2 513 2.68 295| 11.26 2.63 247 2.82 4.80 3.03 2.68 2.72 5.53
3 3.70 2.45 2.48 5.98 2.74 2.94 3.07 6.14 4.33 3.49 3.26 8.00
MEDIA EC 4.54 277 2.77 8.58 3.07 3.10 3.21 6.81 3.24 2.92 2,83 5.61
Stdev 0.75 0.38 0.25 2.64| 0.66 0.73 0.47 2.42 1.01 0.49 0.38 2.36
Cv 16.48 13.66 9.09 SD.TBI 21.63 23.49| 14.66| 35.47 31.08 16.84| 13.51| 42.02
ROMBERG 1.84 1.16 1.70 1.94| 1.39 1.00 144 192 1.26 1.29 1.46 1.23

Data for subject no. 2 show a different behaviour
compared to the first subject. Thus by comparing the
data from the recovery period with the preoperative, in
the presence of visual information, there was anincredse
of 4.15% in the medio-lateral displacement, a decrease
of 5.57% in the anterior-posterior displacement, an
increase of 16.30% of daverage speed and an increase of
2.57% in the ellipse dred. In the dbsence of visual
information, an increased stability is noticed compared
to subject no. 1, as evidenced by the decrease of 40.37%
in the medio-lateral displacement and of 53.03% in the
ellipse area, given that the antero-posterior
displacement and average speed had slight incredses of
5.133nd 2.35%, respectively (Table 5, Figure 2).

Datele pentru subiectul nr. 2 indica un
comportament diferit fata de primul subiect. Astfel
compadrand datele dupa periodda de recuperare cu cele
preoperatorii, Tn prezentd informatiilor vizuale, s-a
inregistrat o crestere cu 4.15% & deplasarii
mediolaterale, o scadere cu 5.57% a deplasarii antero-
posteriodre, o crestere cu 16.30% a vitezei medii si o
crestere de 2.57% & é&riei elipsei. Tn dbsentd
informatiilor vizuale se observa o crestere a stabilitatii
comparativ cu subiectul nr. 1, evidentiata de scaderea
cu 40.37% a deplasarii medio-laterale si a ariei elipsei
cu 53.03%, in conditiile in cdre depldsdred antero-
posteriodra si vitezd medie au avut cresteri mici, de
5.13sirespectivde 2.35% (Tabelul 5, Figura 2).
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Table 5: Relative variation of selected stabilometric parameters
Tabelul 5: Variatia relativa a parametrilor stabilometrici selectati

EC- OCHI DESCHISI EC- OCHI INCHISI
Subiectul nr. 1 ML-Xrange AP-Yrange |V Avg Area95 |ML-Xrange |AP-Yrange |V Avg Area95
Preop / Postop -46.74 -35.92 -50.70| -116.98 30.58 24.24 6.29 54.03
Postop / Rec 10.03 2.11 31.33 -4.29 0.84 23.35 30.79 13.91
Preop / Rec -32.02 -33.05 -3.49| -126.29 31.17 41.93 35.14 60.42
Subiectul nr. 2 ML-Xrange AP-Yrange |V Avg Area95 |ML-Xrange |AP-Yrange |V Avg Area9s
Preop / Postop -11.61 2241 27.06 -24.48 -48.15 10.63 13.72 -25.99
Postop / Rec 14,12 -36.07 -14.75 21.73 5.25 -6.16 -13.18 -21.46
Preop / Rec 4.15 -5.57 16.30 2.57 -40.37 5.13 2.35 -53.03

Note: “+” = incredse in session 2 (ex. recovery) in relation {o session 1 (ex. preoperative);

wn

= decredse in session 2 in relation to session 1

Semnificatii: ,+” = crestere in sesiuned 2 (ex. recuperdre) in rdport cu sesiuned 1 (ex. preoperdtor); ,-”= descrestere in sesiuned 2 in rdport cu

sesiuned 1

Ellipse 95%-(cm)

Ellipse Qsﬁ-icm'\

b)

Figure 1. Example for ellipse comprising 95% of data for the “eyes closed” condition:
d) preoperative, b) after recovery period
Figura 1. Exemplu pentru elipsa continand 95% dintre date pentru conditia ,,ochi inchisi”:
d) preoperator, b) dupa perioada de recuperare

Rome [17] has shown that rigid medical devices
(hardness of 70° - without specifying the hardness
scale) placed inside the shoes can improve postural
control in 4 weeks for subjects with overpronated feet,
such as subject no. 1. The explanation of this effect is
that by stabilizing the hindfoot and limiting
overpronation, a greater control is exerted over
internal rotation of the tibid, and therefore, of the knee,
implicitly ledading to improved balance. Menz and Lord
[18] take into account & number of shoe design
pardmeters that can ledd to an improved balance
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Rome [17] & demonstrat faptul ca dispozitivele
medicale rigide (duritate 70° - fara ad se preciza scala de
duritate) introduse in ncaltaminte pot Tmbunatati
controlul postural in timp de 4 sdaptamani pentru
subiectii avand picioare excesiv pronate, cum este cazul
subiectuluinr. 1. Explicatia acestui efect consta in faptul
ca prin stabilizarea retropiciorului si limitarea pronatiei
excesive se exercita un control mai mare asupra rotatiei
interne a tibiei si, implicit, @ genunchiului si, in
consecinta, contribuie 1a Tmbunatatirea echilibrului.
Menz si Lord [18] idu Tn calcul o serie de parametri
constructivi ai Tncaltamintei care pot influenta
imbunatatirea echilibrului prin controlul frecarii cu
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through control of friction with the support are3,
influencing moments of motion in the foot joints
through geometric design parameters or through
characteristics of the materials used in sole design.

18.00
16.00
14.00

12.00

MEDIA EO-preop:

10.00 a7
8.00
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5.3
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4.00 s -
- e 2928 39,
.3
.
200
0.00
avg
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suprafata de sprijin, influentarea momentelor de
miscare din articulatiile piciorului prin parametrii
geometrici constructivi sau prin caracteristicile
materidlelor utilizate |1a proiectarea talpii.
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Figure 2. Variation of selected values for the 3 work sessions -
preoperative, postoperative and recovery: 3) subject 1, b) subject 2
Figura 2. Variatia valorilor selectate pentru cele 3 sesiuni de lucru -

preoperator, postoperator si recuperare: a) subiectul 1, b) subiectul 2

The number of subjects analyzed in this paper is
very small - only 2 subjects - which prevents the
formulation of general conclusions. Furthermore, the
data reveals a contradictory behavior between the two
subjects, which can be expldined by the difference
between the foot morphology of the 2 subjects (subject
1 has a flat foot with advanced hallux valgus in the right
foot, while subject no. 2 has an apparently normal
foot). Although the number of subjects participating in
this study is small, it should be considered that in the
normal activity of a clinic, the specialist should be able
to form a fredatment plan starting from the individual
and sometimes contradictory results obtdined from
testing. The presented results indicate an improved
balance for subject no. 2 compared to subject no. 1.
Based on data from the medical literature it is
recommended that subject no.l1 be prescribed a
medical device - therdpeutic shoes or foot orthoses to
improve balance in particular by reducing the medio-

Numarul de subiecti analizati in aceasta lucrare
este foarte mic — doar 2 subiecti — ceea ce Impiedica
formularea unor concluzii generdle. Mai mult, datele
relevd un comportament contradictoriu intre cei doi
subiecti, comportament care poate fi explicat si prin
diferenta dintre morfologia picioarelor celor 2 subiecti
(subiectul 1 prezintda un picior plat cu halux valgus
dvansat |a piciorul drept, in timp ce piciorul subiectului
nr. 2 este apdarent normal). Desi numarul subiectilor
participantiin acest studiu este mic, trebuie considerat
faptul ca Tn activitated normald a unei clinici,
specialistul trebuie sa poata sa-si formeze un plan
terapeutic plecand de 13 rezultatele individuale si
uneori contradictorii obtinute Tn urma testarilor.
Rezultatele prezentate indica o Tmbunatatire a
echilibrului pentru subiectul nr. 2 comparativ cu
subiectul nr. 1. Pe baza datelor din literatura medicala
putem considera ca in cazul subiectului nr. 1 este
indicata prescriptia unui dispozitiv medical -
incaltaminte terapeutica sau orteze pentru picior cu
rolul de a Tmbunatati echilibrului in special prin
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lateral sway. Thus, in order to reduce the ellipse area
contdining 95% of the datd it is indicdted to incredse the
support area by using a lateral flare, while to reduce
medio-lateral sway, a customized foot orthose made of
rigid materials can be used. Also, the presented data
can be of great use to evaluate the recovery program,
given that in order to control movement in frontal and
sagittal planes, different muscle groups are involved.
Diminishing balance immediately after surgery is
consistent with the results of the study conducted by
Gstoettner [19], patients not being subjected to a
protocol of proprioception education before surgery. In
addition to decredsed proprioception in the
postoperdtive period, another possible cause of
reduced stability is the low muscle tone and strength. If
patients are not subjected to the protocol of
proprioception education in the preoperative period,
the only way to incredse the stability is by exercising
muscle groups, which can be done by using orthoses.

CONCLUSIONS

A correct posture is a prerequisite for the effective
functioning of the human body. Stabilometry is a
method for assessing static posture. In stabilometric
assessments, the force platform is a tool offering a
multitude of parameters which can be correlated with
both the risk of falls, maintaining a correct posture, the
effort required {o maintdin balance and the design
parameters of medical devices.

Efforts to standardize elements of stabilometric
procedures have led to establishing broad principles
but the results cdnnot be sdid to represent a consensus
of experts. The best example is that of foot position, for
which this paper presented no less than 4 varidants. This
makes it difficult to compare the results of different
works and therefore increased attention should be paid
to specifying the procedures used.

In this work we studied the evolution of a
representative selection of stabilometric parameters
by analyzing two subjects who underwent surgery for
total knee arthroplasty. Assessments were made
preoperatively, postoperatively and after a recovery
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reducerea balansului medio-lateral. Astfel, pentru
reducerea ariei elipsei continand 95% dintre date este
indicata cresterea bazei de sprijin prin utilizared unei
talpi cu suprafata marita (Iateral flare), in timp ce
pentru reducered balansului mediolateral poate fi
utilizata o orteza pentru picior individualizata, construita
din materiale rigide. De dsemenea, datele prezente pot fi
de un real folos evaluarii programului de recuperare, dat
fiind faptul ca, pentru controlul miscarii in plan frontal si
sagital suntimplicate grupe musculare diferite.

Diminuarea echilibrului imediat postoperator este in
concordanta cu rezultatele studiului efectuat de
Gstoettner [19], pacientii nefiind supusi unui protocol de
educare a proprioceptieiin preoperator. Pe langa scaderea
proprioceptiei in perioada postoperatorie, o altd cauza
posibila a scaderii stabilitatii este reprezentata de scaderea
tonusului si fortei musculare. Daca pacientii nu sunt supusi
protocolului de educare a proprioceptiei in perioada
preoperatorie, singura posibilitate de crestere a stabilitatii
este reprezentata de educarea grupelor musculare, ceea
ce se poate realiza prin utilizarea ortezelor.

CONCLUZII

O postura corecta reprezinta o conditie esentiala
pentru o functionare eficientd a corpului uman.
Stabilometrid reprezintd o metoda de evaluare statica a
posturii. in cddrul evaluarilor stibilometrice, platforma
de fortd reprezinta un instrument care ofera o
multitudine de parametri ce pot fi corelati atat cu riscul
de cadere, performanta mentinerii unei posturi
corecte, efortul necesar mentinerii echilibrului, cat si cu
parametrii constructivi ai dispozitivelor medicale.

Eforturile de standardizare a elementelor
procedurilor stabilometrice au dus Ia enuntarea unor
principii generale, dar nu se poate afirma faptul ca
rezultatele obtinute reprezinta un consens al specialistilor.
Cel mai elocvent exemplu este cel al pozitiei picioarelor,
pentru cdre in dceasta lucrare s-au prezentat nu mai putin
de 4 variante. Acest fapt face dificila comparatia intre
rezultatele diferitelor lucrari si, de dceed, o atentie sporita
trebuie acordata precizarii procedurilor folosite.

n cadrul dcestei lucrdri s-3 studidt evolutia unei
selectii @ parametrilor stabilometrici reprezentativi,
fiind analizati 2 subiecti care au trecut printr-o
interventie chirurgicala de artroplastie a genunchiului.
Evaludrile au fost facute preoperator, postoperator si
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period of approximately one month. The main
parameters andlyzed (COP displacement, average
speed of COP and ellipse drea of 95%) are cited in the
literature as a reflection of general postural control and
are correldated with the technical parameters for the
design of medicadl devices having an active role in
maintaining balance.

The results reveal the existence of a different
behaviour in subjects after surgery. The formulation of
a general conclusion is impossible in this situdtion.
However, in clinical terms, the specidlist should be
daware of the subjective response of each patient and
should base tredatment prescription on both clinical
tests based on medical evidence and on the individual
response of the subjectin the procedure used.

The stabilometric dassessment procedure to
provide technical parameters for design of medical
devices used in the conservative treatment of the
foot is dependent on the objective of stabilometric
assessment and must contdin the following
elements:

-number of experimental sessions (e.g. reference
after conservative intervention after a period of
medical recovery);

- conditions: eyes closed (EC) and eyes open (EO).
The order of measurements is: open eyes followed by
closed eyes;

-medsurementtime;

-number of tests for edch condition;

-foot position;

- position of the body/arms;

-recording frequency;

-signal filtering frequency;

- a favourable environment for conducting
stabilometric medsurements (level of noise, distracting
elements etc.).

This procedure is applicable regardless of the type
of intervention: surgery or conservative intervention
(based on medical device). In Romania the medical
device design specialist is not involved in the
interdisciplinary team assessing patients pre- and post-
intervention. This pdper shows the importance of
including such a specialist because, in the case of
subject no. 1, the existence of a bilateral flat foot and a

dupa o perioada de recuperare de aproximativ 1 luna.
Principalii parametri analizati (depldsarea COP, viteza
medie a COP si aria elipsei 95%) sunt citati in literatura
de specialitate ca fiind o reflectare a performantei
controlului postural general si sunt corelati cu
parametrii tehnici de proiectare a dispozitivelor
medicale cu rol activin mentinerea echilibrului.

Rezultatele obtinute au evidentiat existenta unui
comportament subiectiv diferif Tn urma interventiei
chirurgicale. Formularea unor concluzii generdle este
imposibila Tn dceasta situatie. Totusi, din punct de
vedere clinic, specialistul {rebuie sa fie constient de
raspunsul subiectiv al fiecarui pacient si sa-si bazeze
prescriptia fratdmentului atat pe studiile clinice bazate
pe dovezile medicdle, cat si pe raspunsul individual al
subiectuluiin cadrul procedurii folosite.

Procedura de evaluare stabilometrica pentru
furnizarea unor parametri tehnici de proiectare a
dispozitivelor medicdle destinate tratamentului
conservativ al piciorului este dependenta de obiectivul
evaluarii stabilometrice si trebuie sa contina
urmatoarele elemente:

- numarul de sesiuni experimentale (spre
exemplu, referinta, dupad interventia conservativa,
dupad o perioada de recuperdre medicald);

- conditii: ochi inchisi (EC) si ochi deschisi (EO).
Ordinea de efectuare & masuratorilor este: ochi
deschisi urmata de ochiinchisi;

-timpul de masurare;

-numarul de probe pentrufiecare conditie;

- pozitia picioarelor;

- pozitia corpului/bratelor;

-frecventa deinregistrare;

-frecventa defiltrare a semnalului;

- un ambient propice pentru efectuarea
masuratorilor stabilometrice (nivel de zgomot,
elemente ce pot distrage atentia etc.).

Aceasta procedura este aplicabila indiferent de
tipul interventiei: interventie chirurgicala sau
interventie conservativa (bdzata pe dispozitiv medical).
Tn Romania nu existd o pricticd curenta in includerea
specialistului in proiectarea dispozitivelor medicale in
echipa interdisciplinara de evaluare pre si post
interventie 3 pacientilor. Lucrdared de fata arata
importanta includerii unui astfel de specialist,
deoarece, in cazul subiectuluinr. 1, existenta unui picior
plat bilateral si d unui halux valgus pronuntat unilateral
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STABILOMETRIC ASSESSMENT: IMPLICATIONS FOR THE PRESCRIPTION OF MEDICAL DEVICES

pronounced unilateral hallux valgus negatively
influences gait biomechanics. Medical evidence shows

influenteaza biomecanica mersului intr-un mod
negativ. Dovezile medicdle demonstreaza faptul ca

dispozitivele medicdle sunt utile sau indicate in astfel de
situatii. Din dceste motive consideram ca un dispozitiv
medical — incaltaminte terdpeutica — reprezinta o parte
integranta a programului de recuperare.

that medical devices are useful or recommended in
such situations. For these reasons we believe that a
medical device - therapeutic shoes - is an integral part
of the rehabilitation program.
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SPATIUL EUROPEAN AL CERCETARII

PLANUL NATIONAL DE CERCETARE, DEZVOLTARE SI INOVARE 2007-2013, PNII
Programul Capacitati
Subprogramul “Cooperari bilaterale - Stagii de cercetare in Japonia”

Scop

Formarea de retele durabile de cercetare avand la baza schimburi individuale de cercetatori cu experienta si de
tineri cercetatori.

Cadrul de cooperare

Memordndumul de intelegere intre Ministerul Cercetirii si Tehnologiei si ”Societatea Japonezd pentru
Promovarea Stiintei” (JSPS), semnatin 1994.

Conditii de participare

- propunerile de proiecte vizeaza urmatoarele domenii: stiintele umaniste, sociale si stiintele naturii;

- candidatul are nationalitate romana siare resedinta in Romania;

- candidatul este doctor in stiinte 1a momentul inceperii stagiului. Acest titlu a fost obtinut Tn ultimii 6 ani, adica
dupa data de 2 aprilie 2007 (cu exceptia stagiilor de pana la 60 de zile);

- candidatul poseda, din partea institutiei gazda din Japonia, o invitatie scrisa in care se exprima disponibilitatea de
a gazdui stagiul, perioada si tematica acestuia;

-institutia gazda din Romania nu poate fi o intreprindere, in sensul legislatiei privind ajutorul de stat;

- institutia gazda din Japoniad este o universitate sau un institut de cercetare agreat de Ministerul Educatiei,
Stiintei, Sportului si Culturii din Japonia, Monbusho. Aceste institutii sunt listate pe site-ul JSPS Ia
http://www.jsps.go.jp/english/e-fellow/list_host.html;

- cercetdtorii care au beneficiat de un stagiu de 1 an sau mai multin cadrul programului JSPS (Japan Society for the
Promotion of Science) sau STA (programul dnterior de burse, asimilat in structura de burse JSPS in anul 2001) nu pot
candida.

Buget

Ministerul Educatiei Nationale (MEN) asigura fondurile necesare pentru derularea proiectelor finantate prin
intermediul agentiei de implementare UEFISCDI - Unitatea Executivd pentru Finantarea Invitdmantului Superior, a
Cercetarii, Dezvoltarii si Inovarii, pentru urmatoarele categorii de cheltuieli:

Cheltuielieligibile pentru cercetatorii romani:

-transportinternational panalalocul de destinatie siinapoi;

- asigurarea medicala.

Restul cheltuielilor sunt acoperite de JSPS.

Bugetul estimat al acestei competitii este de 38.000 lei, in limita creditelor bugetare aprobate pentru perioada
2014-2016. Pentru stagiile scurte si stagiile lungi, pentru periodda 2014-2015, bugetul competitiei va fi asigurat prin
Programul Capacitati — modulul Il - “Cooperari bilaterale - Stagii de cercetare in Japonia” din Planul National Il, iar
pentru stagiile lungi din periodda 2014-2016, dcesta va fi asigurat din bugetul de programe al urmatorului Plan National
de CDI.
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Durata

Romania are alocate urmatoarele cote pentru stagiile de cercetare:

- 3 stagii de cercetare cu durataintre 12 si 24 luni,

- 2-4 stagii de cercetdre cu duratd de 14-60 de zile/cercetator a caror durata totald, insumata, nu depaseste 70 zile-
ompean.

Stagiul/stagiile trebuie sa inceapa in perioada 1 aprilie 2014 — 31 martie 2015. Exceptie fac stagiile de 24 de luni
caretrebuie sainceapa panaladatade 31 decembrie 2014.

Termene-limita

Lansarea competitiei: 13.06.2013
Depunereadosarelor: 12.07.2013

Publicarea rezultatelor privind eligibilitatea: iulie 2013
Publicarea rezultatelorfindle: octombrie 2013
Contractarea: decembrie 2013

Mai multe informatii: http://www.uefiscdi.gov.ro/

APEL COST 2013

ccosE

EUROPEAN COOPERATION
IN SCIENCE AND TECHNOLOGY

COST (Cooperarea europeana in domeniul stiintei si tehnologiei) reuneste cercetatori si experti din diferite tari
care lucreaza pe tematici specifice. COST nu finanteaza cercetaread in sine, dar sprijina organizarea de activitatiin retea,
cum ar fi reuniunile, conferintele, schimburile stiintifice pe termen scurt si actiunile de informare a publicului.
Programul sustine in prezent circd 250 de retele (actiuni) stiintifice.

Obiective

COST invita |a depunered de propuneri de actiuni cdre sa contribuie |3 dezvoltarea stiintifica, tehnologica,
economica, culturala sau societala a Europei.

Sunt binevenite, Tn special, propunerile care au rol de precursor pentru alte programe europene si/sau sunt
initiate de cercetatori care se afla [aTnceputul carierei.
Solicitanti eligibili

COST stimuleaza retelele de cercetare noi, inovatoare, interdisciplinare si cuprinzatoare din Europa. Propunerile
trebuie saincluda cercetdtori din cel putin cinci state membre ale COST.

COST este structurata pe noua domenii generale:

1. Biomedicina si biostiinte moleculare;

2. Chimiesistiinte sitehnologii moleculdre;

3. Stiintele Pamantului si gestionarea mediului;

4. Alimentatie siagricultura;

5.Silvicultura, produse si servicii forestiere;
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6. Persoane, societati, culturisisanatate;

7.Tehnologiile informatiei si comunicatiilor;

8. Materiale, fizica sinanostiinte;

9. Transporturisi dezvoltare urbana.

Sferd vizata de fiecare domeniu este explicata pe site-ul oficidl. Candidatii sunt invitati sa 1si incadreze tematica
intr-un singur domeniu.

Cu toate acestea, propunerile interdisciplinare care nu se incadreaza strict intr-un singur domeniu ar trebui
depuse ca propuneri specifice transdisciplinare (TDP) si vor fi evdludte separat.

Conditii de finantare

Avand in vedere ca activitatile finantate prin prezenta cerere de propuneri se vor desfasura incepand cu anul
2014, nu existaincd un buget estimativ.

Orientativ, sprijinul financiar pentru o actiune |a care participa 19 tari se situeaza in jurul valorii de 130.000 euro
pean, timp de patru ani.

Termen-limita

Propunerile vor fi evaluate in doua etape:

1. Propunerile preliminare (maximum 1.500 de cuvinte/3 pagini), depuse prin completdrea formularului
disponibil online, trebuie sa contina o descriere succinta a propunerii si d impactului preconizat al acesteia.

Data pentru depunerea propunerilor preliminare este 27 septembrie 2013, ord 17.00 (ora Bruxelles-ului).

2. Circa 20% dintre candidatii selectionati preliminar vor fi invitati sa prezinte propuneri complete pentru selectia
finala a circa 40 de actiuni noi, in functie de bugetul disponibil. Propunerile complete vor fi solicitate pana la 22
noiembrie 2013, urmand ca acestea sa fie depuse pana la 24 ianuarie 2014.

Mai multe informatii: www.cost.eu
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SCHEMA DE AJUTOR DE MINIMIS PENTRU IMM-URILE CARE DERULEAZA INVESTITII

iN SPRIJINUL IMM

Obiective

Ajutorul de minimis se dacorda intreprinderilor mici si mijlocii prin alocari de 1a bugetul de stat, din bugetul
Ministerului Finantelor Publice (MFP) — Actiuni generale, sub forma de sume nerambursabile, Tn procent de 100% din
valoarea totala a cheltuielilor eligibile dprobate spre finantare, in limita echivalentului in lei al valorii maxime de
200.000 euro, respectiv 100.000 euro in cazul intreprinderilor care desfasoara activitate in domeniul transportului
rutier, pe o perioada de 3 anifiscali consecutivi.

Solicitanti eligibili

Beneficiarii ajutorului de minimis sunt intreprinderile care indeplinesc cumulativurmatoarele conditii:

« suntinregistrate potrivit prevederilor Legii societarilor nr. 31/1990 sau ale Legii nr. 1/2005 privind organizarea
si functionarea cooperatiei, sunt incadrate in categoria IMM-urilor, conform prevederilor Legii nr. 346/2004 privind
stimularea infiintarii intreprinderilor mici si mijlocii, au sediul siisi desfasoara activitatea in Romania;

e desfdsoara activitate economica;

e nuau primit djutodre de minimis pe o perioada de 3 ani fiscali consecutivi, anul fiscal in curs si 2 ani anteriori,
sau, daca au primit djutoare de minimis Tn dcedsta perioada, acestea cumulate nu depasesc plafonul echivalent in lei a
200.000 euro, respectiv a 100.000 euro Tn cazul intreprinderilor care desfasoara activitate in domeniul transportului
rutier, indiferent de sursa de finantare;

e prezinta un plan de investitii pentru care se solicita finantarea, cu evidentierea cheltuielilor eligibile. Toate
cheltuielile eligibile aferente investitiei vor fi considerate fara TVA;

e prezinta un studiu tehnico-economic din care rezulta viabilitatea proiectului de investitii si eficienta economica
aintreprinderii solicitdante in urmatorii 3 ani de la finalizaread investitiei;

e prezintd un angajament ferm privind mentinerea locurilor de munca existente 13 data inregistrarii cererii de
acord pentru finantare, precum si crearea pana la finalizarea investitiei si mentinerea, pe o perioada de minimum 3 ani
delafinalizaread investitiei, a:

- 5 locuri de muncad, din care cel putin 2 locuri de munca pentru persoane care nu au avut contract individual de
munca in ultimele 3 luni, Tn cazul unui djutor de minimis de panala 100.000 euro inclusiv;

- 7 locuri de muncd, din cdre cel putin 3 locuri de munca pentru persoane cdre nu du dvut contract individual de
munca in ultimele 3 luni, in cazul unui djutor de minimis de 1a 100.000 euro pana la 200.000 euro inclusiv;

¢ nuinregistreaza debite restante Ia bugetele componente ale bugetului general consolidat;

* nu se afla Tn procedura de executare silita, insolventa, faliment, reorganizare judicidra, dizolvare, inchidere
operationala, lichidare sinici nuintrain categoria ,, intreprinderilor in dificultate”;

* nu au fost emise impotriva lor decizii de recuperare a unui djutor de stat sau, Tn cazul in care dsemenea decizii
adufost emise, acested du fost executate.

Cheltuieli eligibile

Sunt considerate cheltuieli eligibile cheltuielile legate de investitiile in dctive corporale referitoare |a:
1. realizarea de constructii noiindustridle, pentru invatamant, stiinta, cultura si arta, ocrotirea sanatatii, asistenta
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sociald, culturafizica si agrement, destinate desfasurarii activitatii pentru care s-a solicitat finantare;

2. achizitia de constructii industridle, pentru invatamant, stiintd, cultura si arta, ocrotired sanatatii, asistenta
sociald, culturafizica si agrement, destinate desfasurarii activitatii pentru care s-a solicitat finantare;

3. echipamente tehnologice —masini, utilaje siinstalatii de lucru;

4. aparate siinstalatii de masurare, control sireglare;

5. mijlodce de transport neinmatriculabile, pentru sustinerea activitatii intreprinderii;

6.echipamenteIT.

Toadte cheltuielile eligibile aferente investitiei vor fi considerate fara TVA.

Conditii de finantare

Bugetul maxim al schemei de djutor de minimis este de 400 miliodne lei, respectiv echivalentul a 100 milioane
euro, cu posibilitatea suplimentarii. Numarul estimat de IMM-uri beneficiare de ajutor este 1.000.

Pentru a beneficia de ajutor de minimis, intreprinderea solicitanta trebuie sa obtind un dcord pentru finantare din
partea MFP.

Pentru obtinerea dcorduluitrebuie depuse urmatoarele documente:

» cererededcord pentrufinantare;

« opiscudocumentele anexate cererii de dcord pentru finantare;

 certificat constatator, in original, emis de Oficiul Registrului Comertului;

» declaratia pe propria raspundere privind incadrarea intreprinderiiin categoria intreprinderilor mici si mijlocii;

» certificat de atestare fiscala privind indeplinirea obligatiilor de plata catre bugetul general consolidat, fara
datorii, in original sdu in copie legalizata, inclusiv pentru punctele de lucru;

» certificat de atestare fiscala privind indeplinirea obligatiilor de plata catre bugetul local, fara datorii, in original
sauin copie legalizata, inclusiv pentru punctele de lucru;

 situatiile financidare corespunzatoare ultimului exercitiu financiar incheiat, depuse si aprobate, in copie cu
mentiunea, Conform cu originalul”;

« plandeinvestitii, cu evidentierea cheltuielilor eligibile;

« ofertede pret pentrutoate echipamentele din planul de investitii;

e studiu tehnico-economic din care sa rezulte viabilitatea proiectului de investitii si eficienta economica a
intreprinderii solicitante in urmatorii 3 anide |a finalizarea investitiei;

 Tncazul realizarii unei constructii, dovada detinerii unui drept redl principal sdu d unui drept de creanta dsupra
terenului pe care urmeaza a se redliza investitia;

e raportul de evaluare intocmit de un expert evaludtor autorizat in cazul achizitiei de constructii industriale,
pentruinvatamant, stiinta, cultura si arta, ocrotired sanatatii, asistenta sociala, destinate desfasurarii activitatii pentru
cares-asolicitat finantare;

e Tmputernicire prin act notarial, in original, in cazul in care o alta persoana decat reprezentantul legal al
intreprinderii solicitdnte semneaza cererea de dcord pentru finantare sidocumentatia aferenta;

e actuldeidentitate al persoanei dutorizate sa reprezinte legal intreprinderea, in copie.

Plata ajutorului de minimis

Ajutorul de minimis se plateste intreprinderilor care au primit acord pentru finantare, dupa efectuarea partiala
sautotala, proportional cu gradul de realizare a investitiei, a cheltuielilor eligibile pentru care a fost emis acordul pentru
finantare, in limita sumelor aprobate.

intreprinderea cire & primit cord pentru finantare transmite MFP urmétoarele documente:

1.cererede platd d djutorului de minimis;

2. opis cu todte documentele dnexate cererii de plata a djutorului de minimis;

3.documentele care atesta redlizarea investitiei.
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Plata ajutorului de minimis de catre MFP se efectueaza dupa verificarea |a fata locului a realizarii investitiei de
catre reprezentantii Unitatii de Implementare.
Termene-limita

Acordarea ajutorului de minimis se aplica de Ia data deschiderii sesiunii pana |a 31 octombrie 2013, iar plata

djutoruluise efectueaza panala 31 decembrie 2016, in limita bugetului dlocat pentru dcedsta.

Mdi multe informatii: http://www.mfinante.ro

PROGRAMUL DE GRANTURI NORVEGIENE "INOVARE IN INDUSTRIA VERDE"

Obiectiv general

Cresterea competitivitatii intreprinderilor ecologice, sprijinirea ecologizarii intreprinderilor noi si existente,
inovarea in domeniul protectiei mediului.
Obiective specifice

1.Schema de proiecte individuale
» dezvoltdred siimplementarea de tehnologii ecologice inovatoare
» dezvoltarea de produse si servicii ecologice
e cresterea eficienteisidsigurarea unui management eficace al deseurilor
e dezvoltareasiimplementarea unor procese ecologice de management si productie

2.Schemade granturi mici
e implementarea deinitiative care sustin o dezvoltare eco-inovatoare a societatii civile si mediului de afaceri
Beneficiari eligibili
- societati comercidle pentru Schema de proiecte individuale
- micro-intreprinderi, IMM-uri si ONG-uri pentru Schema de granturi mici
Valoarea maxima a finantarii

-maxim 1.5 milioane euro pentru Schema de proiecte individuale, dar nu mai mult de 50% din valoarea proiectului
- maxim 200.000 euro pentru Schema de granturi mici, dar nu mai mult de 50% din valoarea proiectului pentru
IMM-urisi90% pentru ONG-uri

Termen de depunere

15iulie 2013, ord 15:00 CET

Mai multe informatii: http://www.norwaygrants-greeninnovation.no
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PROGRAMUL PENTRU STIMULAREA INFIINTARII S| DEZVOLTARII MICROINTREPRINDERILOR DE CATRE
INTREPRINZATORII TINERI - APEL 2013

Obiective

Obiectivul general al programului este stimularea infiintarii de noi microintreprinderi, cresterea potentialului de
dccesare a surselor de finantare si dezvoltarea aptitudinilor antreprenoriale dle tinerilor in scopul implicarii acestora in
structurieconomice private.

Printre obiectivele specifice dle programului se numara:

e dezvoltarea aptitudinilor antreprenoriale bazate pe cunoasterea si gestionarea optima a resurselor, in vederea
adaptariirapide la rigorile determinate de globalizarea pietelor;

» stimuldrea si sprijinired demararii si dezvoltarii firmelor nou-infiintate (start-up-uri) prin facilitarea accesului
dcestora la finantare;

» facilitaread accesuluitinerilorla sursele de finantare.

Tipuri de facilitati acordate

e acordarea unei alocatii financiare nerambursabile reprezentand cel mul{ 50%, dar nu mai mult de 10.000 euro
echivdlentul in lei, din valodrea totala a cheltuielilor eligibile aferente planului de afaceri, pentru care face dovada
surselor de cofinantare;

« 3cordired de garantii de citre Fondul National de Garéntare 3l Creditelor pentru intreprinderi Mici si Mijlocii
S.A.—L.LF.N. (F.N.G.C.I.M.M.) pentru creditele contractate de ,,SRL-D” in vederea realizarii planurilor de afaceri acceptate
de Agentie, panala cel mult 80% din valoarea creditului solicitat, in limita sumei de 80.000 euro, echivalentul in lei;

e scutirea de |a plata contributiilor de asigurari sociale datorate de angajatori, potrivit legii, pentru veniturile
aferente timpuluilucrat de cel mult 4 (patru) salariati, angajati pe perioada nedeterminata;

e scutirea de la plata taxelor pentru operatiunile de inmatriculare efectuate |a Oficiile Registrului Comertului,
pentru inregistrarea microintreprinderii, precum si de 13 plata tarifului pentru publicared in Monitorul Oficial al
Romaniei, Partea alV-3;

e consiliere, instruire sisprijin din partea O.T.I.M.M.C., In a carui raza de competentaisi are sediul social.

Beneficiari eligibili

Persoanefizice

Valoarea maxima a finantarii

Maxim 50% din totalul cheltuielilor eligibile, dar nu mai mult de 10.000 de euro.

Termen de depunere

Depunere continua, pana la epuizarea bugetului.

Mai multe informatii: http://www.fonduri-structurdle.ro
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EVENIMENTE INTERNE Sl INTERNATIONALE

MODEXPO 2013 - EXPOZITIE INTERNATIONALA DE TESATURI TEXTILE, IMBRACAMINTE, PIELARIE, BLANARIE,
TINCALTAMINTE SI MAROCHINARIE, ACCESORII
26-29 SEPTEMBRIE 2013, BUCURESTI, ROMANIA

ROMEXPOQ, ca principal vector de promovare interna si internationala a industriei, impreuna cu reprezentanti ai
mediului de afaceri din domeniu si-au propus, prin organizarea acestui eveniment, credarea unei noi platforme de
afaceriinternesiinternationale pentruindustria usoara.

Tncepand cu dcest an, EXPO ITP revine |3 denumired MODEXPO —tituldtura ce va reflectd 3tat indelungita traditie,
cat si tematica evenimentului, in vederea unei bune reprezentari a intereselor firmelor din domeniu, participante 1a
dceasta expozitie.

Pe langa crearea unui mediu specific realizarii de contacte si contracte, punand la dispozitie sali pentru conferinte,
simpozioane, workshop-uri, ROMEXPO fsi propune sa sprijine producatorii romani din dcedsta industrie, in vederea
descoperirii si patrunderii pe noi piete de desfacere.

Expozitia de anul trecut s-a desfasurat in aceeasi periodda cu Targul COSMETICS BEAUTY HAIR, cele doua
evenimente reunind peste 165 de expozanti din 10 tari, pe o suprafatd de peste 7.500 mp. Pe parcursul celor 4 zile de
evenimente au fost organizate conferinte, seminarii, concursuri si workshop-uri dedicate cu precadere vizitatorilor,
specialistilor si participantilor 13 targ, atragand peste 15.000 de vizitatori.

Mai multe informatii: http://modexpo.ro/

A 4-A EDITIE A INTERNATIONAL PROFICIENCY TESTING CONFERENCE 2013 (PT-CONF 2013)
(17)18-20 SEPTEMBRIE 2013, BRASOV, ROMANIA

Pkonf

4" International
Proficiency Testing Conference
(17)18-20 September 2013 Brasov, Romania

Conferinta se adreseaza specialistilor din intredga lume si din foate domeniile, interesati sa impartaseasca din
experientalor privind:
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- organizaread sau participaread la scheme deincercariinterlaboratoare;

-validared metodelor de analiza siincercare; incertifudinea de masurare;

- controlulintern al calitatii incercarilor; materidle de referinta etc.

Pe parcursul conferintei se mai organizeaza:

e ndatade19.09.2013, dupa pranz:

- UN CURS TRAINMIC®: TRAINING IN METROLOGY IN CHEMISTRY, COORDONAT DE
EC-JRC-IRMM (cu eliberarea de certificate TrainMiC(R)), avand ca tematica:

-Interlaboratory comparisons (Comparariinterlaboratoare)

-Selection and use of reference materials (Selectia si utilizarea materialelor de referinta);

e ndatade20.09.2013, dimineata:

- UN CURS LIVE - “ORGANIZING OF A PT SCHEME LIVE” (cu eliberarea de
diplome de participare) moderat de catre Dr. Piotr Robouch, European Commission, Joint Research Centre, Belgia

e Tndatade20.09.2013, dupa-amiaza:

- O MASA ROTUNDA cu tematica: - “STATISTICAL METHODS ACCORDING TO ISO
13528. PRESENT AND FUTURE” (Metode statistice Tn conformitate cu 1SO
13528. Prezent siviitor), moderata de catre Prof. Dan Tholen, USA.

Tncepand cu 14 m&i 2013 v& putetiinscrie on-line sdu off-line descircand formulirele de inregistrare.

Maimulte informatii: http://www.pt-conf.org/

AL 14-LEA SIMPOZION INTERNATIONAL AL GESTIONARII §| DEPOZITARII DESEURILOR
30 SEPTEMBRIE - 4 OCTOMBRIE 2013, SARDINIA, ITALIA

Editid din 2013 a Simpozionului va avea loc in Forte Village Resort din S. Margherita di Pula (Cagliari, Italia) si se
preconizeaza participarea a aproximativ 1000 de delegati din zeci de tari din intreaga lume. Conform traditiei, accentul
se va pune pe progresele stiintei si tehnologiilor de gestionare a deseurilor, prin prezentarea unor studii de caz si prin
discutarea principalelor subiecte controversate, prin schimbul de experienta intre diferite tari.

Programul simpozionului din Sardinia 2013 va cuprinde dproximativ 500 de prezentari ordle, postere si ateliere de
lucru selectate din cele peste 750 de rezumate primite din 75 de tari diferite dinintreagd lume.

Sardinia 2013 ofera o oportunitate unica pentru un grup de organizatii, companii si institutii de a-si promova
conceptele sitehnologiile in urmatoarele domenii:

* Reciclarea deseurilor

e Colectareaseparata

* Recuperareaenergiei

e Pretratare biologica mecanica

» Sistemede acoperire

e Colectareasitratarea levigatului

e Colectareasieliminarea biogazului

e Producatorii de echipamente

e Firmede consultanta

e Firmedeserviciideinginerie

* Reciclare

Maimulte informatii: http://www.sardiniasymposium.it
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BREVETE DE INVENTIE

Au fost acordate noi brevete ale cercetatorilor din INCDTP - Sucursala ICPI:
New patents have been granted to INCDTP - Division ICPI researchers:

POLYMER ALLOY AND PROCESS OF OBTAINING THEREOF

ALIAJ POLIMERIC $S1 PROCEDEU DE OBTINERE A ACESTUIA

No./Nr. 122148

Authors/Autori: Laurentia Alexandrescu, Victoria Brdtulescu, Laurentiu Bélteanu

The invention relates to a polymer alloy intended
for developing soles for protective footwear and to a
process for the production thereof. According to this
invention, the polymer alloy is composed of: polyvinyl
chloride with a plasticizer absorption of 100%,
vulcanized nitrile rubber, recovered from elastomeric
waste with particle size of 10 um...1 mm, plasticizer
consisting of dioctyl phthalate, benzoyl peroxide as
initiator, calcium stedrate as stabilizer for polyvinyl
chloride, antioxidant, dilauryl ortho-thio-dipropionate
and methyl methacrylate as compatibilizer. The process
for producing the polymer alloy consists in that nitrile
elastomer waste, cured with benzoyl peroxide as
initiator and methyl methacrylate are mixed in an
encapsuldted mixer for 4...5 minutes, polyvinyl chloride
and dioctyl phthalate are added, and stirring is
continued for 2...3 min, followed by addition of calcium
stedrate and dilauryl ortho-thio-dipropionate, mixing
for 2 min; after 8...10 min the mixture is discharged and
passed into a extruder pelletizer, resulting in cylindrical
granules having a size of 2...3 mm, which are further
processed by injectioninto molds of the desired shape.

5|

Inventia se refera la un aliaj polimeric destinat
obtineriitalpilor specifice Incaltamintei de protectiesilaun
procedeu de obtinere a acestuia. Aliajul polimeric conform
inventiei este constituit din: policlorura de vinil cu
absorbtie de plastifiant 100%, cauciuc nitrilic vulcanizat,
recuperat din deseuri elastomerice, cu dimensiunea
particulei de 10 um...1 mm, plastifiant constand din
dioctilftalat, initiator peroxid de benzoil, stabilizator
pentru policlorura de vinil stearat de calciu, antioxidant,
dilauril orto-tio-dipropionat si compatibilizator, metacrilat
de metil. Procedeul de obtinere a aliajului polimeric consta
n aceea cd se amestecad intr-un malaxorincapsulat deseuri
elastomerice din cauciuc nitrilic, vulcanizat cu initiator
peroxid de benzoil si metacrilat de metil, timp de 4...5 min,
se adauga policlorura de vinil si dioctilftalat, continuand
amestecarea timp de 2..3 min, dupa care se adauga
stearat de calciu si dilauril orto-tio-dipropionat,
malaxandu-se timp de 2 min, dupa 8...10 min amestecul
rezultat fiind evacuat si trecut intr-un extruder granulator,
din extruder rezultdnd granule cilindrice, avand o
dimensiune de 2...3 mm, care se prelucreaza in continuare
prininjectiein matrite cuforma necesarain utilizare.

#Mrevwet de iuentie

s mp ks m
T
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INCDTF  INCDTP — SUCURSALA INSTITUTUL DE CERCETARI PIELARIE-INCALTAMINTE

INFORMATII UTILE

PHYSICAL-MECHANICAL TESTS AND CHEMICAL ANALYSES LABORATORY
LABORATORUL DE INCERCARI FIZICO-MECANICE S| ANALIZE CHIMICE

within INCDTP — Division Leather and Footwear Research Institute carries out the following
types of physical-mechanical tests and chemical analyses accredited by RENAR:
din cadrul INCDTP — Sucursala Institutul de Cercetdri Pieldrie — Incdltdminte realizeazd urmdtoarele
tipuri de Incercdri fizico-mecanice si analize chimice acreditate RENAR:

GRAVIMETRIC METHODS — PHYSICAL-MECHANICAL TESTS LABORATORY
METODE GRAVIMETRICE — LABORATOR INCERCARI FIZICO-MECANICE

Determining water permeability — finished ledthers

Determinarea permeabilitdtii la apd — piei finite

Determining permeadbility, absorption and desorption of water vapors — finished leathers

Determinarea permeabilitdtii, absorbtiei si desorbtiei vaporilor de apd — piei finite

Determining density — rubber soles and footwear; rubber ingredients

Determinarea densitdtii — tdlpi si incdltdminte de cauciuc; ingrediente de cauciuc

Determining shoe upper behavior in water under dynamic conditions — ledthers for shoe uppers
Determinarea comportdrii la apd in conditii dinamice a fetelor de incaltdminte — piei pentru fete de
incdltdminte

Determining protection footwear soles behavior upon immersion in liquid environments—rubber soles, TR,
PVC

Determinarea comportdrii la imersie in medii lichide a tdlpilor pentru incdltdmintea de protectie — tdlpi
cauciuc, TR, PVC

METHODS FOR SPECIFIC DEFORMATIONS
METODE PENTRU DEFORMATII SPECIFICE

Determining tensile strength and elongation — finished leathers

Determindred rezistentei Id trdctiune si & dlungirii — piei finite

Determining tear strength — finished leathers

Determindred rezistentei Id sfdsiere — piei finite

Determining tensile strength and elongation — rubber

Determindred rezistentei Id tractiune si @ dlungirii — cGuciuc

Determining dye resistance to friction —finished leathers

Determindred rezistentei vopsirii Id frecdre — piei finite

Determining resistance to repeated bending — finished leathers

Determindred rezistentei Id flexiuni repetdte — piei finite

Determining resistance to repeated bending — rubber soles and shoe uppers
Determinarea rezistentei la flexiuni repetate — tdlpi si fete de incdltdminte din cauciuc
Determining resistance to repedted bending — entire sole

Determindred rezistentei Id flexiuni repetdte — tdlpd intredgd

Determining ShoreA hardness — rubber soles and footwear

Determinarea duritdtii ShoreA — tdlpi si incdltdminte din cauciuc

Determining abrdsion resistance — materials for shoe uppers, insertions and insoles
Determinarea rezistentei la abraziune — materiale pentru fete incdltdminte, captuseli si branturi
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METHODS FOR RHEOLOGIC
CHARACTERISTICS (VISCOSITY)
METODE PENTRU CARACTERISTICI

REOLOGICE (VISCOZITA“]'E) METHODS FOR DETERMINING CONSTRUCTIVE CHARACTERISTICS OF
FOOTWEAR

Ingredients for rubber METODE PENTRU DETERMINAREA CARACTERISTICILOR

Ingrediente pentru cauciuc CONSTRUCTIVE ALE INCALTAMINTEI

Adhesives for footwear

Adezivi pentru incdltGminte Determining ddhesion capacity — adhesives for footwear

Determinarea capacitdtii de lipire — adezivi pentru incdltdminte
Determining sole attachment resistance — on whole shoes; on samples
Determinarea rezistentei fixdrii tdlpii — pe incdlt@minte intreagd; pe
epruvete

Determining uppers seams resistance — footwear

ELECTROCHEMICAL METHODS Determinarea rezistentei cuséturilor fetelor — incdltéminte
METODE ELECTROCHIMICE

Determining pH value and difference number of aqueous
extract — finished leathers; duxiliary materials for the
leather industry; rubber ingredients

Determindred vdlorii pH si G cifrei de diferentd d
extrdctului dpos — piei finite; mdteridle duxilidre pentru
industrid de pieldrie; ingrediente cduciuc

GRAVIMETRIC METHODS — CHEMICAL ANALYSES LABORATORY
METODE GRAVIMETRICE — LABORATOR ANALIZE CHIMICE

Determining solvent extractable substances — Finished leathers and collagen-based products; Hard rubber
Determindred substdntelor extrdctibile cu solventi — piei finite si produse coldgenice; cduciuc vulcdnizdt
Determining water solluble substances — Finished leathers

Determindred substdntelor solubile in dpd — Piei finite

Determining tanning substances — Synthetic and vegetable tans

Determindred substdntelor tdndnte — Tandnti sintetici si vegetdli

Determining fat substances content — Sulphated oils

Determindred continutului in substdnte grdse — Uleiuri sulfatdte

Determining dsh — Finished ledthers and collagen-based products; Rubber soles and footwedr; Rubber
ingredients; Auxiliary materialsin the leatherindustry

Determindred cenusii — Piei finite si produse coldgenice; Talpi si incdltdminte de cduciuc; Ingrediente de cduciuc;
Materidle duxilidre din industrid de pieldrie

Determining humidity and voldtile matter content — Finished leathers and collagen-bdsed products; Rubber
soles and footwear; Rubberingredients; Auxilidry materidlsin the ledatherindustry

Determindred umiditdatii si d continutului de mdterii voldtile — Piei finite si produse coldgenice; Talpi si
incdltdminte de cduciuc; Ingrediente de cauciuc; Mdteridle Guxilidre din industrid de pieldrie

Determining dry substance content—Auxilidry materidls for the ledther industry; Rubber ingredients; Adhesives
for footwedr

Determindred continutului de substdntd uscdtd — Mdteridle Guxilidre pentru industrid de pieldrie; Ingrediente
cauciuc; Adezivi pentru incdltdminte

Determining sulphur — Hard rubber; Determining silicic-acid anhydride; Rubber blends, rubber soles, rubber
shoe uppers

Determindred sulfului — Cauciuc vulcdnizdt; Determindred bioxidului de siliciu; Amestecuri de cduciuc, tdlpi de
cauciuc, fete de incdltdminte de cduciuc

Determining outstanding total matter content—Used watersin the leather industry

Determindred continutului de mdterii totdle in suspensie —Ape uzdte din industrid de pieldrie
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VOLUMETRIC METHODS
METODE VOLUMETRICE

Determining chromic oxide and trivalent chrome — Finished leathers; Auxiliary materials for the leather industry
Determinarea oxidului de crom si a cromului trivalent — Piei finite; Materiale auxiliare pentru industria de pieldrie
Determining total nitrogen content and dermal substance — Finished ledthers and collagen-based products
Determinarea continutului de azot total si a substantei dermice — Piei finite si produse colagenice

Determining chemical oxygen demand COD —Used waters in the leatherindustry

Determinarea consumului chimic de oxigen CCO—Ape uzate din industria de pieldrie

Determining mineral ether extractable substances content - Used waters in the leather industry

Determinarea continutului de substante extractibile cu eter de petrol — Ape uzate din industria de pieldrie

GAS-LIQUID CHROMATOGRAPHY
CROMATOGRAFIE IN FAZA LICHIDA S| GAZOASA

Determining certdin dzo dyes by high performance chromdtography — Finished ledthers
Determindred dnumitor colordnti dzoici prin cromdtogrdfie de indltd performdntd — Piei finite

:

iz
~
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Determining pentdchlorophenol content — Finished leathers

Determindred continutului de pentdclorfenol — Piei finite
Determining formaldehyde content — Finished ledthers SPECTROMETRIC (INFRARED) METHODS
Determindred continutului de formdldehidd — Piei finite METODE $PECTROMETRICE (INFRAROSU)

Footweadr soles

infrarosu—Talpiincdltaminte

Identifying PVC by infrared spectrometry —

Identificarea PVC prin spectrometrie in

Physical-mechanical tests and chemical analyses not accredited by RENAR:
Incercdri fizico-mecanice si analize chimice neacreditate RENAR:

SPECTROMETRIC (UV-VIS) METHODS
METODE SPECTROMETRICE (UV-VIS)

Determining acid ions and organic substances in water: determining nitrites, azotates, total cyanides, acid ion
surface dgents, non-ionic surfiace agents, phenylindex, fluorine, phosphates, sulphates, sulphides

Determindred ionilor dcizi si G substdntelor orgdnice din dpd: determindred nitritilor, dzotdtilor, cidnurile totdle,
dgentide suprdfdtd ioni dcizi, dgenti de suprdfdtd neionici, indicele de fenil, fluor, fosfati, sulféati; sulfuri
Determining basic ions and organic substances in water: arsenic, aluminum, chrome VI, mercury, ammonium
Determindred ionilor bazici si d substantelor orgdnice din dpd: drsenic, Gluminiu, crom VI, mercur, dmoniu

VOLUMETRIC METHODS
METODE VOLUMETRICE

Determining calcium oxide; Determining magnesium oxide; Determining iron trioxide; Determining aluminum
trioxide —Rubber blends, rubber soles, rubber shoe uppers

Determinarea oxidului de calciu; Determinarea oxidului de magneziu; Determinarea trioxidului de fier;
Determinarea trioxidului de aluminiu—Amestecuri de cauciuc, tdlpi de cauciuc, fete de incdltdminte de cauciuc
Identifying elastomers in rubber blends — Vulcanized and unvulcanized rubber blends, Rubber soles and shoe
uppers

Identificarea elastomerilor din amestecurile de cauciuc — Amestecuri de cauciuc vulcanizate si nevulcanizate, tdlpi si
fete de incdltdminte din cauciuc
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LEATHER TESTS
INCERCARI PENTRU PIELE

Determining water absorption under static conditions — Finished ledthers
Determinarea absorbtiei de apd in conditii statice — Piei finite

Determining dpparent density — Finished ledthers

Determinarea densitdtii aparente — Piei finite

Determining bend resistance of upper and cracking index — Finished ledthers
Determinarea rezistentei la indoire a fetei si a indicelui de crapare — Piei finite
Bend test — Finished leathers

Tncercarea la indoire — Piei finite

Contraction index — Ledthers and furs to be processed and finished leathers and furs
Indice de contractie — Piei si blanuri in curs de prelucrare si piei si blanuri finite
Dye resistance to sweadt — Finished leathers

Rezistenta vopsirii la transpiratie — Piei finite

Determining softness — Finished leathers

Determinarea moliciunii — Piei finite

Water dbsorption and desorption - Footwear. Insoles, ingole covers
Absorbtia si desorbtia apei — Incdltdminte, branturi, acoperisuri de brant
Tensile strength — Synthetic leathers

Rezistenta la tractiune — Piei sintetice

Tear resistance — Finished leathers

Rezistenta la sfdsiere — Piei finite

Wool pulling resistance — Finished leathers with fur

Rezistenta la smulgere a lGnii — Piei finite cu bland

RUBBER TESTS
INCERCARI PENTRU CAUCIUC

Determining elasticity — hard rubber

Determindred eldsticitdtii — cduciuc vulcdnizat
Determining tear resistance — hdard rubber
Determindred rezistentei Id sfdsiere — cauciuc vulcanizat

celulare

Compression resistance — Flexible cellular materials
Rezistenta la compresie — materiale celulare flexibile
Linear contraction - Flexible cellular materials
Contractia liniard — materiale celulare flexibile
Determining adherence to textiles — Hard rubber
Determinarea aderentei la textile — cauciuc vulcanizat

Residual deformation from compression — hard or thermoplastic rubber; cellular polymeric materials
Deformarea remanentd la compresie — cauciuc vulcanizat sau termoplastic; materiale polimerice

Determining repedted bending resistance (De Mattia) — hard or thermoplastic rubber
Determinarea rezistentei la flexiuni repetate (De Mattia) — cauciuc vulcanizat sau termoplastic
Determining dccelerated ageing resistance — hard or thermoplastic rubber
Determinarea rezistentei la imbdtrdnire acceleratd — cauciuc vulcanizat sau termoplastic
Low temperature bend testing — hard or thermoplastic rubber

Incercarea la indoire la temperaturd scdzutd — cauciuc vulcanizat sau termoplastic

Low temperature bend testing — plastic materials

Incercarea la indoire la temperaturd scdzutd — materiale plastice

Determining mass — covered textile bases

Determinarea masei — suporturi textile acoperite

Determining adherence of covering layer — covered textile bases

Determinarea aderentei stratului de acoperire — suporturi textile acoperite

Determining repedted bending resistance — covered textile bases

Determinarea rezistentei la flexiuni repetate — suporturi textile acoperite
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