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EFFECT OF UV IRRADIATION ON VEGETABLE TANNED LEATHER

INFLUENTA IRADIERII UV ASUPRA PIELII TABACITE VEGETAL

Yanping GAO", Shuang YANG", Xiaoyun JIAN"?, Lucretia MIU®, Carmen GAIDAU?, Wuyong CHEN"*
'Key Laboratory of Ledther Chemistry and Engineering of the Ministry of Educdtion, Sichudn University, Chengdu, 610065, P. R. Chin&
’National Engineering Laboratory for Cledn Technology of Ledther Manuficture, Sichudn University, Chengdu 610065, P. R. China

’INCDTP - Ledther and Footwear Resedrch Institute, 93 lon Minulescu St, sector 3, 031215, Buch&rest, Romania

EFFECT OF UV IRRADIATION ON VEGETABLE TANNED LEATHER

ABSTRACT. This article aims at studying the influence of UV irradiation on vegetable tanned leather. Vegetable tanned leather was treated in QUV chamber (T=50°C,
irradiance = 1.77 W/mm’nm, é,,,=340nm)for0, 30, 60, 90, 120 and 150 hours. Then, these samples were evaluated by different analytical methods to get a whole
picture of the leather during the irradiation. Micro hot table (MHT), differential scanning calorimetry (DSC) and thermogravimetry (TG) were used to evaluate the
influences of UV irradiation on thermal behaviors. Damages to mechanical properties were also analyzed by a standard method. Fourier transform infrared
spectroscopy (FT-IR) and optical microscopy were used to investigate the changes of structural and histological properties during aging process. With the extension
of aging time, thermal stability was gradually reduced to lower values, including shrinkage temperature, thermal denaturation temperature, associated enthalpy
and temperature for maximum decomposition rate. In addition, mechanical properties such as tensile strength, tear strength and elongation at break also gradually
decreased. The FT-IR results showed that, during the aging process, amide | and amide |l band of the tanned collagen gradually shifted to lower numbers, indicating
an increasingly serious damage to the structure of the peptide chain, that corresponds to obvious fibril breakages which are also detected through optical
microscopy.

KEY WORDS: UV irradiation, vegetable tanned leather, aging

INFLUENTA IRADIERII UV ASUPRA PIELII TABACITE VEGETAL

REZUMAT. Acest articol urmareste studiul influenteiiradierii UV asupra pielii tabacite vegetal. Pielea tabdcita vegetal a fost tratatd in camera QUV (T =50°C, iradiere
=1,77 W/mm’nm, &, = 340 nm) timp de 0, 30, 60, 90, 120 5i 150 de ore. Apoi, aceste probe au fost evaluate prin diferite metode analitice pentru a obtine o imagine
de ansamblu a pielii in timpul iradierii. S-au utilizat microplaca incdlzita (MHT), calorimetria cu scanare diferentiala (DSC) si termogravimetria (TG) pentru a evalua
influentele iradierii UV asupra comportamentului termic. Deteriorarea proprietatilor mecanice a fost, de asemenea, analizata utilizand o metoda standard. S-au
utilizat spectroscopia in infrarosu cu transformatd Fourier (FT-IR) si microscopia optica pentru a investiga modificarile proprietatilor structurale si histologice in
timpul procesului de imbatranire. Cu prelungirea timpului de imbatranire, stabilitatea termica a fost redusa treptat la valori mai mici, inclusiv temperatura de
contractie, temperatura de denaturare termica, entalpia asociata si temperatura vitezei maxime de descompunere. in plus, proprietiti mecanice precum rezistenta
larupere, rezistenta la sfasiere si alungirea la rupere au scazut treptat. Rezultatele FT-IR au aratat cd, in timpul procesului de imbatranire, benzile amida | si amida Il
ale colagenului tabdcit s-au deplasat treptat la numere de unda mai mici, indicand o deteriorare mai serioasa a structurii lantului peptidic, ce corespunde unor
ruperi evidente ale fibrilelor, detectate, de asemenea, prin microscopie optica.

CUVINTE CHEIE: iradiere UV, piele tabacitd vegetal, imbatranire

L'EFFET DE L'IRRADIATION UV SUR LE CUIR TANNE VEGETAL

RESUME. Cet article vise a étudier I'influence de I'irradiation UV sur le cuir tanné végétal. Le cuir tanné végétal est traité dans lachambre QUV (T = 50°C, irradiance =
1,77 W/mm’nm, &, =340 nm) pendant 0, 30, 60, 90, 120 et 150 heures. Ensuite, ces échantillons ont été évalués par différentes méthodes analytiques pour obtenir
une vue d'ensemble du cuir au cours de l'irradiation. On a utilisé la micro plaque chauffante (MHT), la calorimétrie différentielle a balayage (DSC) et la
thermogravimétrie (TG) pour évaluer les influences de I'irradiation UV sur le comportement thermique. La détérioration causée aux propriétés mécaniques a
également été analysée en employant une méthode standard. La spectroscopie infrarouge a transformée de Fourier (FT-IR) et la microscopie optique ont été
utilisées pour étudier les changements de propriétés structurelles et histologiques au cours du processus de vieillissement. Avec I'extension du temps de
vieillissement, la stabilité thermique a été progressivement réduite a des valeurs inférieures, y compris la température de rétraction, la température de
dénaturation thermique, I'enthalpie associée et la température pour le taux maximal de décomposition. En outre, les propriétés mécaniques telles que la résistance
a la traction, résistance a la déchirure et I'allongement a la rupture ont été également diminués progressivement. Les résultats FT-IR ont montré que, au cours du
processus de vieillissement, les bandes amide | et amide Il de collagene tanné ont été progressivement déplacées vers les numéros inférieurs, ce qui indique une
détérioration de plus en plus grave pour la structure de la chaine peptidique, qui correspond a des ruptures évidentes de fibrilles, détectées aussi par la microscopie
optique.

MOTS CLES: irradiation UV, cuir tanné végétal, vieillissement

*Correspondence to: Wuyong CHEN, Key Ldbordtory of Ledther Chemistry dnd Engineering of the Ministry of Educdtion, Sichudn University, Chengdu, 610065,
P. R. Chind, Tel: (+86)028-85405237, Fix: (+86)028-85405237, emdil: wuyong.chen@163.com
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Y. GAO, S. YANG, X. JIAN, L. MIU, C. GAIDAU, W. CHEN

INTRODUCTION

Vegetable tanned ledather has been used in Europe
and Asia throughout the ages starting from the
Prehistoric Period up until the present time. Therefore,
a large proportion of collagen-based cultural relics was
made of vegetable tanned leather, such as ancient
helmet, armor, belt, shoes etc. [1] These relics
constitute an extremely valudble heritage, susceptible
to environmental influences: changes of temperature
and relative humidity, excessive light and dir pollution
[2, 3]. However, vegetable tanned leather heritage
objects are often exposed to the solar irradidtion
environment so that UV will ledd to the aging and
damage of vegetable tanned ledther.

In previous papers, the effect of temperature,
reldative humidity and UV irradidtion on chrome-tanned
ledather and wet-white leather have been studied [4, 5].
It has been already demonstrated that UV irradiation
may cduse breakdges in any positions of the peptides
[6] and mdy change the viscosity and the optical
rotation of collagen solution [7]. However, the studies
of synthetic research techniques on the effect of UV
irradiation on vegetable tanned ledther are still rarely
reported.

In this research, the GT-QUV/SE QUV chamber
(GOTECH, Chind) was used to simulate the effect of
UV irradidtion on vegetdble tanned leather.
Vegetable tanned leather was treated in QUV
chamber (T = 50°C, irrddidnce = 1.77 W/mm’nm,
Ay = 340 nm) for 0, 30, 60, 90, 120 and 150 hours.
Some analytical techniques were used to evaluate
the changes of ledther during the aging process:
DSC, TG and MHT were used to evaluate the
variation of their thermal behaviors; tensile
strength, tear strength and elongation at bredk
were analyzed to show the damages of mechanical
properties; FT-IR and optical microscopy were used
to investigdte the changes of structural and
histological properties [8-10].

This study aims at providing some vdludble
references for storage of vegetable tanned leather and
its cultural relics. Moreover, it may form the basis for
improving the methods of leather aging.

INTRODUCERE

Pielea tabacita vegetal a fost folosita in Europa si
Asia de-a lungul timpului Tncepand cu perioada
preistorica si panain prezent. Prin urmare, o mare parte
din relicvele culturale pe baza de colagen, cum ar fi
casti, armuri, curele, incdltaminte etc., au fost facute
din piele tabacita vegetal [1]. Aceste relicve constituie
un patrimoniu extrem de valoros si sunt sensibile la
influentele mediului: schimbari de temperatura si
umiditate relativa, lumina excesiva si poluarea aerului
[2, 3]. Cu toate acestea, patrimoniul din piele tabacita
vegetal este adesea expus radiatiei solare, astfel
radiatiile UV duc la imbatranirea si deteriorarea pielii
tabacite vegetal.

in 3rticolele &nteriodre s-& studidt efectul
temperaturii, umiditatii relative si iradierii UV asupra
pielii tabacite in crom si pielii wet-white [4, 5]. S-a
demonstrat deja ca iradierea UV poate provoca
rupturi in orice pozitii ale peptidelor [6] si poate
modifica viscozitatea si rotatia optica a solutiei de
colagen [7]. Cu toate acestea, studiul tehnicilor de
cercetare de sinteza cu privire la efectul iradierii UV
dsupra pielii tabacite vegetadl sunt inca foarte rar
raportate.

Tn cest studiu de cercetire s-3 utilizdt cdmerd
QUV GT-QUV/SE (GOTECH, China) pentru & simula
efectul iradierii UV asupra pielii tabacite vegetal.
Pieled tabacita vegetal a fost tratatd in cdmera QUV (T
=50°C, irddiere = 1.77 W/mm’nm, A, = 340 nm) timp
de 0, 30, 60, 90, 120 si 150 ore. S-au utilizat cateva
tehnici analitice pentru a evalua modificarile pielii in
timpul procesului de imbatranire: s-au efectuat
analizele DSC, TG si MHT pentru a evalua variatia
comportamentului termic; rezistenta 13 rupere,
rezistentd |a sfasiere si alungirea 1a rupere au fost
anadlizate pentru a evidentia deteriordrea
proprietatilor mecanice; analiza FT-IR si microscopia
optica au fost folosite pentru a investiga modificarile
proprietatilor structurale si histologice [8-10].

Acest studiu Tsi propune sa ofere cateva referinte
valoroase pentru depozitarea pieilor tabacite vegetal si
a relicvelor culturale. Mai mult decat atat, poate
constitui o baza pentru imbunatadtirea metodelor de
imbatranire a pielii.

Leather and Footwear Journal 15 (2015) 4




EFFECT OF UV IRRADIATION ON VEGETABLE TANNED LEATHER

EXPERIMENTAL

Materials

Goat leather was prepared by purely vegetable
tanning mimosa (commercidl tannin, min. 60% pure
tannin) in drum. 20% vegetable tanning mimosa was
used for 72 hours in the tanning process. Besides, 5%
vegetable tanning mimosa and 8% natural type oil were
used in the re-tanning process. Chemicals used for
analysis were all research grade.

Sampling

In order to minimize the area differences from
samples and incredse the data reliability from tests, six
large adjacent leather pieces (10 cm x 7 cm) were cut
dlong the back bone and used for mechanical
properties tests. Another six small ddjacent pieces (3
cm x 2 cm) were also cut along the back bone and used
for structurdl, histological and thermal behavior
analysis.

Leather Aging Process

The vegetdble tanned ledather samples were
tredted in the QUV chamber (T = 50°C, irradiance =
1.20 W/m’nm, A,,, = 340 m) for 0, 30, 60, 90, 120 &nd
150 hours. Treated samples were collected and keptin
glass desiccators for 48 hours, then the samples were

placed in a 65% RH desiccator one week for
equilibrium.

Analytical Methodology

MHT Andlysis

MHT medsurements were performed with an easy-
to-use equipment composed of a stereo microscope
(SBM-20TF Chin3) 3nd & hot tible A WT2000 (Chin3)
equipped with a temperature processor and a home-
made softwdre for temperature regulation and data
collection. Magnification used was x40.

Asample (1-2 mg) of fibers from the corium part of
the samples was divided into ftriplicates. Each sub-
sample was washed with distilled water for 10 min,
placed on a concdve microscope slide and covered with
distilled water and & microscope slip, with the
prerequisite that more than two fibers should be

Revista de Pieldrie Incdltdminte 15 (2015) 4

PARTEA EXPERIMENTALA

Materiale

Pielea de capra a fost preparata printr-un procedeu
de tabacire pur vegetalda cu mimoza (tanin comercial,
min. 60% tanin pur). in procesul de tabacire s-a utilizat
20% tanant vegetal mimoza timp de 72 de ore. In plus, in
procesul de retdbdcire s-au utilizat 5% tanant vegetal
mimoza si 8% ulei natural. Todte produsele chimice
utilizate pentruteste du fost de calitate analitica.

Prelevarea probelor

Pentru a minimiza diferentele de suprafata ale
probelor si pentru a creste fiabilitatea datelor rezultate
in urma testelor, s-au taiat sase bucati mari adiacente
de piele (10 cm x 7 cm) de-a lungul sirei spinarii si s-au
utilizat 13 Tncercari mecanice. S-au tdiat, de asemenea,
inca sase bucdti mici adiacente (3 cm x 2 cm) sirei
spinarii si s-au utilizat 1a analizele structurale,
histologice sitermice.

Procesul de imbatranire a pielii

Probele de piele tabacita vegetal du fost tratate in
cdmerd QUV (T = 50°C, iradiere = 1,20 W/m’nm, A,,, =
340 m) timp de 0, 30, 60, 90, 120 si 150 de ore. Probele
tratate au fost colectate si pastrate in desicatoare de
sticla timp de 48 ore, apoi probele au fost plasate intr-
un desicator cu 65% umiditate relativa timp de o
saptamana pentru d djunge |a echilibru.

Metodologie analitica

AndlizG MHT

Masuratorile MHT au fost efectuate cu un echipament
usor de utilizat compus dintr-un stereomicroscop (SBM-
20TF China) si o microplaca incalzitd A WT2000 (China)
cuplata cu un procesor de temperatura si un software
propriu pentru reglarea temperaturii si colectarea datelor.
Marirea utilizata a fost de 40x.

Un esantion (1-2 mg) de fibre din partea cu
derma a probelor a fost impartit in t{rei. Fiecdre sub-
esantion a fost spalat cu apa distilata timp de 10 min,
plasat pe lama concava de microscop si acoperit cu
apa distilata si o lamela de acoperire, putandu-se
observa cu ochiul liber mai mult de doua fibre. Lama a
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observed in the sight. The slide was placed on the hot
table and hedted &t & rate of 2°C min™. T, was recorded
when more than two fibers were shrunk
simultaneously and continuously. The final resul{s were
the dverage of three tests [11].

DSC Andlysis

DSC measurements on leather samples were
performed in the temperature range from 20 to 250°C,
3t 10°C min™ heéting rate in dry nitrogen flow (20 ml
min~) in sedled dluminium crucibles. Sdmples were
analyzedin a dry condition after a few days' storage in a
controlled environment (dpproximately 20°C and 65%
RH). Medsurements were made with @ NETZSCH DSC
PC200 calorimeter (Germany).

TG Andlysis

TG and DTG were simultaneously recorded
with @ NETZSCH TG 209 F1 thermogravimetric
analyzer (Germany) from 40 to 800°C, &t 10°C min™*
heating rate. Medsurements were made in dry
nitrogen flow (20 ml min™) using AlO, crucibles.
Samples were analyzed in @ dry condition after a
few days' stordage in a controlled environment
(dpproximately 20°C and 65% RH). The sample
masses were 3to 5 mg.

Mechdnicdl Properties

Prior to the analysis of mechdnical properties, the
ledther samples were sampled and conditioned
dccording to the standard method [12, 13]. Tensile
strength, tear strength and elongation at break of the
samples were medsured using an Al-7000S universal
testing machine (Gotech China) following the standard
method [14, 15].

Opticdl Microscope Andlysis

The samples were sliced into 12 um pieces by
freezing microtome (CM1950, Leica, German). After
hematoxylin and eosin staining, the cross sections
were observed by an optical microscope (SZX12
Olympus Optical Co., Ltd., Japan) at 40 times
magnification to observe the changes of collagen
fibres.

fost plasata pe microplaca si s-a incalzit cu o viteza de
2°C min™. S-3 inregistrat T, atunci cand s-au contractat
mai mult de doua fibre simultan si continuu.
Rezultatele findle du reprezentat media a trei incercari
[11].

Andlizé DSC

Masuratorile DSC s-au efectuat pe probele de
pieleinintervalul de temperatura 20-250°C, |a viteza de
incélzire de 10°C min™ in curent de dzot &nhidru (20 ml
min™) in creuzete de aluminiu sigilate. Probele au fost
analizate Tn stare uscata, dupa o depozitare de cateva
zile intr-un mediu controldt (dproximativ 20°C si 65%
RH). Masuratorile du fost efectuate cu un calorimetru
NETZSCH DSCPC200 (Germania).

Andlizd TG

Valorile TG si DTG au fost inregistrate simultan cu
un analizor termogravimetric NETZSCH TG 209 F1
(Germania) in intervalul 4-80°C, |13 viteza de incalzire de
10°C min™. Masurétorile du fost efectuite in curent de
azot &nhidru (20 ml min™), folosind creuzete din Al,O..
Probele au fost analizate n stare uscatd, dupa o
depozitare de cateva zile intr-un mediu controlat

(aproximativ 20°C si 65% RH). Masele probelor du fost
delda3panala5mg.

Proprietdti mecanice

inainte de analiza proprietitilor mecanice,
probele de piele au fost esantionate si conditionate
utilizand metoda standard [12, 13]. Rezistenta la
rupere, rezistenta la sfasiere si alungirea Ia rupere ale
probelor du fost masurate utilizand o masina de testare
universala Al-7000S (Gotech Chind) urmand metoda
standard [14, 15].

Analiza prin microscopie opticd

Probele au fost taiate Tn bucati de 12 um
utilizdnd microtomul de congeldare (CM1950, Leica,
Germaniad). Dupa coloratia cu hematoxilina si eozina,
sectiunile au fost observate Ia un microscop optic
(SZX12 Olympus Optical Co, Ltd., Japonia), Ia marire
de 40 de ori pentru a observa modificarile fibrelor de
colagen.
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FT-IR Andlysis

FTIR spectra in the 4000-400 cm™ were recorded
with a Nicolet 10 FT-IR spectrophotometer (American
Thermo Scientific Corporation) equipped with a
DLATGS detector and a KBr beam splitter. Samples were
prepared by grinding dbout 1 mg leather with 100 mg
KBr and pressing the mixture into very thin disks and
were scanned for 32 {imes. The maximum resolution of
medsurements wis1cm " [16].

RESULTS AND DISCUSSIONS

Shrinkage Temperature

T (i &

62

Andlizd FT-IR

Spectrele FTIR in regiuned 4000-400 cm™ du fost
inregistrate cu un spectrofotometru Nicolet 10 FT-IR
(American Thermo Scientific Corporation) echipat cu
un detector DLATGS si un separator de fascicule KBr.
Probele au fost preparate prin macinarea a aproximativ
1 mg de piele cu 100 mg KBr si presarea amestecului in
discuri foarte subtiri, care du fost scanate de 32 de ori.
Rezolutia maxima 8 mésuratorilor 3 fostde 1 cm™ [16].

REZULTATE SI DISCUTII

Temperatura de contractie

] 30 60

a0

120 150

Aging time (hours)

Figure 1. Shrinkage temperature of aged leather
Figura 1. Temperatura de contractie a pielii imbatranite

Figure 1 shows the T, of vegetdble tanned ledther
as a function of dging ddys. The T, firstly decredses
slowly after aging 30 h, then drops sharply from 30 to
90 h, finally falls relatively smoothly from 90 {o 150 h.
The T, of the sdmple is 80.5°Cin the beginning dnd then
reduces to 64.2°C after 150 h, the AT is 16.3°C. The
shrinkage temperature of leather is d valuable indicator
of the hydrothermal stability of collagen; the
decredsing T, represents the decredsing hydrothermal
stability [11].
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Figura 1 prezinta T, a pielii tabacite vegetal pe
parcursul perioadei de imbatranire. Ld inceput T, scade
incet dupa imbatranire timp de 30 h, apoi scade brusc
de 1a 30 13 90 de ore, si in cele din urma scade fara
intreruperi de la 90 13 150 h. T, @ probei este 80,5°C la
inceput si apoi scade 1a 64,2°C dupa 150 h, AT este
16,3°C. Temperatura de contractie a pielii este un
indicator valoros al stabilitatii hidrotermice a
colagenului, T, in scadere reprezentand scaderea
stabilitatii hidrotermice [11].
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DSCand TG Properties

Proprietati DSCsi TG

Table 1: DSC and TG properties of aged leather
Tabelul 1: Proprietatile DSC si TG ale pielii imbatranite

234.0 328.2

UV-60 87.2 161.4 322.5 5.7
-- ---
UVv-120 3.6 144.6 315.3 12.9

UV-0: control, UV-30: aging 30 hours, UV-60: dging 60 hours,

UV-90: aging 90 hours, UV-120: dging 120 hours, UV-150: aging 150 hours

UV-0: martor, UV-30: imbdtrénire 30 ore, UV-60: imbdtrdnire 60 ore,

UV-90: imbdtrédnire 90 ore, UV-120: imbdtrdnire 120 ore, UV-150: imbdtrdnire 150 ore

DSC analysis of samples allows evaluating the
denaturdtion temperature (T,) of the samples. AH is
the pedk area of the DSC curves and represents
associated enthalpy during heating process. Both T,
and A,H (Table 1) decrease with the aging time, T,
reduces from 91.7 {0 80.5°C and A,H drops from 234.0
t0136.9J kg™ According to previous DSC studies, lower
T, and AH values reflect the decredsed thermal
stability of collagen caused by its progressive
deterioration [17].

The temperature of the maximum speed of the
process (T,,,) was determined by DTG curve. As shown
in Table 1, the results of the T, decredse from 328.2 to
311.9°C and AT, is 16.3°C during the dging process.
The modification of leather structure after UV
irradidtion can reduce the decomposition
temperature, and consequently reduce the thermal
stability of the leather [18].

Mechanical Property

Results of tensile strength, tear strength and
elongation at bredk, during the dging time are shown in
Figures 2, 3 and 4. Both tensile strength and tear
strength firstly rise slowly from 0 to 60 h, then drop
sharply from 60 to 150 h. The elongation at break
reduces sharply between 0to 60 h and falls slowly from
6010 150 h.

Analiza DSC a probelor permite evaluarea
temperaturii de denaturdre (T,) @ probelor. A,H este
zona de varf a curbelor DSC si reprezinta entalpia
dsociata in timpul procesului de Tncalzire. Atat T, cat si
AH (Tabelul 1) scad odata cu timpul de imbatranire, T,
scade de 1a 91,7 1a 80,5°C, iar A,H scade de 1a 234,0 13
136,9 J kg". Conform studiilor DSC &nteriodre, valorile
mai mici adle T, si AH reflecta scaderea stabilitatii
termice a colagenului, cauzatda de o deteriorare
progresiva a acestuia [17].

Temperdtura vitezei maxime a procesului (T,..)
a fost determinata prin curba DTG. Asa cum se arata
in Tabelul 1, valorile T,,, scad de 13 328,2 1a 311,9°C,

iar AT, este 16,3°C in timpul procesului de

imbatranire. Modificarea structurii pielii dupa

iradierea UV poadte scadea temperatura de
descompunere, reducand astfel stabilitatea termica
apielii [18].

Proprietati mecanice

Rezultatele incercarilor de rezistenta la rupere,
rezistenta la sfasiere si alungire la rupere in timpul

imbatranirii sunt prezentate in Figurile 2, 3 si 4. Atat

rezistenta la rupere, cat si cea la tractiune cresc initial

incet de 13 0 13 60 de ore, apoi scad brusc in intervalul

60-150 h. Alungirea |1a rupere scade brusc intre 0 si 60
deoresiapoiincetinintervalul 60-150 h.
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Tensile strength (N/mm 2)

M M L
0 30 60 90 120 150

Aging time (hours)

Figure 2. The tensile strength of aged leathers
Figura 2. Rezistenta la rupere a pielii imbatranite

Elon gation at break (%)

24

T4 pm

Tear strength (N/mm)
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Figure 3. The teadr strength of aged leathers
Figura 3. Rezistenta la sfasiere a pielii imbatranite

i L
0 30 60

Aging time (hours)

Figure 4. The elongation at break of aged leathers
Figura 4. Alungirea la rupere a pielii Imbatranite

The decredsing thermal stability and the loss of
mechanical properties of samples may be referred to
the reduction of combination between collagen fibres
andvegetable tannin which ledds to partly detanning of
samples because of the effect of UV irradiation.
Moreover, during the aging process, collagen peptide
chding may be ruptured randomly and lead to the
destruction of the collagen fibers and the decrease of
cross-linking degree, therefore the thermal stability
and mechanical properties of the ledather were
reduced.
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Stabilitatea termica in scadere si pierderea
proprietatilor mecanice ale probelor pot indica
reducerea combinatiei dintre fibrele de colagen si
taninul vegetal care duce 13 detdbacirea partiala a
probelor din cduza efectului iradierii UV. Mai mult
decat atat, in timpul procesului de Tmbatranire,
lanturile peptidice ale colagenului se pot rupe la
intdmplare si pot conduce la distrugerea fibrelor de
colagen si scaderea gradului de reticulare, prin
urmare se reduc stabilitatea termica si proprietatile
mecanice ale pielii.




Y. GAO, S. YANG, X. JIAN, L. MIU, C. GAIDAU, W. CHEN

Morphology and Structure

The decrease of thermal stability and mechanical
properties of vegetable tanned ledather may be
explained by the changes of morphology and structure.

Morfologie si structura

v

Scaderea stabilitatii termice si & proprietatilor
mecanice ale pielii tabacite vegetal poate fi explicata
prin modificarile de morfologie si structura.

Figure 5. Opticdl micrographs of dged leather (at @8 magnification of 40x):
3) UV-0; b) UV-30; c) UV-60; d) UV-90; e) UV-120; f) UV-150
Figura 5. Micrografii optice ale pielii imbatranite (la marire 40x):

a) UV-0; b) UV-30; c) UV-60; d) UV-90; e) UV-120; f) UV-150

Figure 5 shows the collagen fibers woven more
and more loosely and the gdps among collagen fibres
become bigger and bigger with the aging time (Figure
5b, ¢, d, e and f) compared with the matched samples
(Figure 53), indicating that the collagen fibers were
greatly damaged with the impact of UV irradiation.

After the effect of UV irradiation, the structure of
collagen fibres with peptide bonds had been severely
changed and the changed structure of collagen could
be evaluated with FT-IR.

Figura 5 arata fibrele de colagen intretesute din ce
in ce mai larg si spatiile dintre fibrele de colagen din ce
Tn ce mai mari, pe parcursul imbatranirii (Figura 5b, ¢, d,
e sif), comparativ cu proba martor (Figura 53), indicand
faptul ca fibrele de colagen s-au deteriorat foarte mult
laimpactuliradierii UV.

Dupa efectul iradierii UV, structura fibrelor de
colagen cu legaturile peptidice s-a schimbat drastic,
structurd modificata a colagenului putand fi evaluata
prin FT-IR.

Table 2: The shift of Amide | and Amide Il band of dged leather
Tabelul 2: Deplasarea benzilor amida | si amida Il ale pielii imbatranite

uv-o

1661.99 0 1548.89 0

uv-60 1654.34 7.65 1536.52 12.37

UV-120 1637.38 24.61 1514.52 34.37
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The Table 2 represents the changes of amide |
band (1650-1665 cm™) &nd dmide Il band (1530-1550
cm’) during UV tredtment, the frequencies of two
bands are shifted to the range of lower values and the
shift of amide Il band is gredter. The Amide | band
moves from 1661.99 to 1631.72 cm™ and AAmide | is
30.20 cm™. The Amide Il shifts from 1548.89 cm™ to
1459.48 cm™ and AAmide Il is 89.41 cm™. These results
suggest that the role of UV irradiation destroys the
ordered structure of tanned collagen peptides and the
main changes have taken place in the group of C=0 and
N-H [19].

CONCLUSION

The vegetable tanned leather was aged by UV
irradidtion and with the aging time, the thermal
stability dropped obviously; the tensile strength,
tear strength and elongation of the aged leather also
decredsed; the collagen fibers were damaged and
the gaps of fibers were enlarged; the Amide | and
Amide Il band in the tanned collagen were shifted to
lower wave numbers. In conclusion, the UV has a
significant effect on vegetable tanned leather,
leading to damaged morphology and changed
structure. In other words, UV hds a great impact on
the vegetable tanned ledther historical relics and
products.
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PARAMETERS OPTIMIZATION OF PID CONTROLLERS FOR LEATHER MANUFACTURING PROCESS BY USING GENETIC ALGORITHMS
ABSTRACT. Inthis pdperis proposed a control strategy for ledther manufdcturing process. This control strategy makes use of conventional PID control dlgorithms in
combination with an evolutionary optimization technique, ndmely genetic algorithms. In order to find the pardmeters for the PID controllers, different performance
indexes are provided to the genetic adlgorithms. In this study the proposed control strategy is used to control one process parameter, ndamely the pH value.
Simulation results are presented. The results show performance improvement which proves that the proposed control strategy is able to make the closed-loop
system behave as expected according to different given performance indexes.
KEY WORDS: PID, genetic dlgorithms, ledther manufacturing process

OPTIMIZAREA PARAMETRILOR REGULATOARELOR PID PENTRU PROCESUL DE FABRICARE A PIELII UTILIZAND ALGORITMI GENETICI
REZUMAT. in aceastd lucrare se propune o strategie de control pentru procesul de fabricare a pielii. Aceast3 strategie de control utilizeaza algoritmi de control PID
conventionaliin combinatie cu o tehnica de optimizare evolutiva, si anume algoritmi genetici. Pentru a determina pardmetrii pentru reguldtoarele PID, algoritmilor
genetici li se acord3 diferiti indici de performant3. Tn acest studiu, strategia de control propusa este utilizatd pentru a controla un parametru de proces, si anume
valoarea pH-ului. Sunt prezentate rezultatele de simulare. Rezultatele aratd imbunatatirea performantei, ceea ce demonstreaza ca strategia de control propusa este
capabild sa induca sistemuluiin bucladinchisa un comportament dorit in functie de diferitiiindici de performanta stabiliti.
CUVINTE CHEIE: PID, dlgoritmi genetici, procesul de fabricare a pielii

L'OPTIMISATION DES PARAMETRES DE CONTROLEURS PID POUR LE PROCEDE DE FABRICATION DU CUIR EN UTILISANT DES ALGORITHMES GENETIQUES
RESUME. Cet article propose une stratégie de contrdle pour le processus de fabricition du cuir. Cette stratégie de controle utilise des dlgorithmes de contréle PID
classiques en combinadison dvec |3 technique d'optimisdtion évolutive, a savoir les dlgorithmes génétiques. Pour déterminer les pardmetres pour les controleurs
PID, on fourni de différents indicateurs de performance dux algorithmes génétiques. Dans cette étude, |3 stratégie de controle proposée est utilisée pour controler
un parametre de processus, a savoir le pH. Les résultats de simuldtion sont présentés. Les résultats montrent une amélioration des performances, ce qui démontre
que |13 stratégie proposée est cdpable de rendre le systeme de contréle en boucle fermée se comporter comme prévu en fonction de divers indicateurs de
performance établis.

MOTS-CLES: PID, 3lgorithmes génétiques, processus de fibricition du cuir

INTRODUCTION

The PID controller is the most used and
dppreciated controller, being present in industrial
dpplications for many years, proving its relidbility in all
this time. For SISO (single input single output) linear
systems, the task of finding a suitable controller is fairly
easy at the moment, given the extensive and solid
grounds for PID controller design [1-3]. Given the fact
that most plants are not quite linear and the controller
design is made around an dpproximated model of the
considered process, the notion and practice of tuning
such controllers is widespread. When dealing with a

INTRODUCERE

Regulatorul PID este cel mai utilizat si apreciat
regulator (controler), fiind prezent in aplicatii
industriale de multi anisi dovedindu-si fidbilitatea in tot
acest timp. Pentru sistemele liniare SISO (single input
single output), sarcina de a gasi un regulator adecvat
este destul de usoara in acest moment, avand in vedere
experienta extinsd si solidda pentru proiectarea
regulatoarelor PID [1-3]. Avand in vedere faptul ca cele
mai multe procese nu sunt liniare si proiectarea
regulatorului se face n jurul unui model aproximativ al
procesului analizat, notiunea si practica de adjustare a
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SISO system, the task of further funing PID controller in
closed loop is not very demanding, while in the case of
MIMO (multi input multi output) systems there is the
necessity of tuning more parameters. Combining this
notion with the varied classes of nonlinearities and
uncertdinties that may occur, in one form or another, in
real plants, and also taking into account that
sometimes these nonlineadrities and uncertdinties
might make computing 3 suitable controller nearly
impossible, it stands to redson that the task of design
and tuning of PID controllers for MIMO systems
requires a certdin degree of dutomation. In this paper,
the focus of such design and tuning is taken over by the
development, testing and validation of a heuristic
dlgorithm that will eventually find & desired set of
controllers for a MIMO system.

In [4] was presented ad control strategy for ledther
manufacturing processes affected by varidnt
communication deldys. The control strategy is for
nonlinear SISO systems, based on a multi-agent control
structure with fuzzy-logic supervisor. Modeling MIMO
systems has been bdsed on approximation and
linearization, as found in [5] and [6]. Control strategies
for MIMO systems employed over the years include a
wide range of techniques, from intelligent control, such
as hybrid fuzzy-logic-neural-network control strategies
[7], to adaptive control, some ensuring global stability
through control schemes based on linearization [8],
others resorting to multirate sampling in order to
resolve the different number of inputs and outputs
issue [9], or even taking on fuzzy-adaptive-based
control schemes [10].

In this paper the leather manufacturing process is
used as a relevant exdmple of a MIMO non-linear system.

The paper is organized as follows. The authors
start by presenting the proposed control strategy using
genetic dlgorithms. In the next section is presented the
case study. Final section contadins the conclusions and
the directions for future research.

PROPOSED CONTROL STRATEGY

General View of the Proposed Control Strategy

When considering the synthesis of control
systems for MIMO processes, a valid approach is

unor astfel de regulatoare sunt larg raspandite. Atunci cand
este vorba de un sistem SISO, sarcina de ajusta suplimentar
regulatorul PID in bucla inchisa nu necesita mult efort, in
timp ce in cazul sistemelor MIMO (intrari multiple iesiri
multiple) exista necesitated de a djusta mai multi parametri.
Combinand aceasta notiune cu diferitele clase de
neliniaritati si incertitudini care pot aparea, intr-o forma sau
alta, in procesele reale, si avand in vedere ca uneori aceste
neliniaritati si incertitudini ar putea face aprodpe imposibil
calculul necesar unui regulator adecvat, este logic ca sarcina
de proiectare si reglare a regulatoarelor PID pentru
sistemele MIMO necesita un anumit grad de dutomatizdre.
in aceastd lucrare, sircind de proiectire si reglare este
preluata de dezvoltarea, testarea si validarea unui algoritm
euristic, care va gasi in cele din urma un set dorit de
regulatodre pentruun sistem MIMO.

in [4] se prezintd o strategie de control a
proceselor de prelucrare a pieilor afectate de
intdrzierile de comunicatii. S-a utilizat o structura de
control pentru sistemele neliniare SISO bazata pe
tehnologia multi-agent cu supervizare fuzzy-logic.
Modelarea sistemelor MIMO se bazeaza pe aproximare
si liniarizare, dupa cum se specifica in [5] si [6].
Strategiile de control pentru sistemele MIMO utilizate
de-a lungul anilor includ o gama larga de tehnici, de la
controlul inteligent, cum ar fi strategiile hibride de
control logica-fuzzy-retea-neuronala [7], 1a controlul
adaptiv, unele asigurand stabilitate 13 nivel global prin
scheme de control bazate pe liniarizare [8], altele
recurgand |3 esantionari diferite pentru a rezolva
problema numarului diferit de intrari si iesiri [9] sau
chiar 13 sistemele de control fuzzy adaptive [10].

n aceasta lucrare procesul de fabricire & pielii este
folosit ca exemplu relevant al unuisistem neliniar MIMO.

Lucrarea este organizata dupa cum urmeaza.
Autoriiincep prin a prezenta strategia de control propusa
folosind algoritmi genetici. in sectiunea urmatoare este
prezentat studiul de cdz. Sectiunea finald contine
concluziile sidirectiile de cercetare viitoare.

STRATEGIA DE CONTROL PROPUSA

Privire generala asupra strategiei de control propuse

Pentru a face o sinteza a sistemelor de reglare
(control) pentru procesele MIMO, o abordare valabila
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finding one or a set of controllers by means of heuristic
optimization algorithms. This paper makes use of
Genetic Algorithms in order to find the (sub) optimal
tuning parameters for a set of conventional controllers
for different parameters of a leather manufacturing
process. The considered process is of MIMO (multi
input — multi output) type, presenting a3 moderate
level of complexity. The ledther manufacturing
process requires having the displacements on each
controlled parameter. Simulation results showed that
a set of manually tuned controllers for each
displacement requires further tuning in order to
obtain the specified performance criteria: eliminating
any overshoot while trying to keep the response time
relatively short. The tuning parameters are adjusted,
in this pdper, by medns of GA optimization, while
taking into dccount four different types of
performance indexes: two general error minimization
indexes, @ settling time minimizing index and an
overshoot eliminating index.

este aceea de a gasi un reguldtor sau un set de
regulatoare prin algoritmi de optimizare euristici.
Aceasta lucrare utilizeaza algoritmi genetici pentru a
gasi parametrii optimi de ajustare pentru o serie de
regulatodre conventionadle pentru diferiti parametri din
cadrul unui proces de fabricare a pielii. Procesul
considerat este de tip MIMO (multi input — multi output)
si prezinta un nivel moderat de complexitate. Procesul de
fabricare a pielii necesita reglarea fiecarui parametru.
Rezultatele simuldrii au aratat ca un set de reguldtoare
proiectate pentru fiecare parametru necesita o dcordare
suplimentard pentru a obtine criteriile de performanta
specificate: eliminarea oricarui supraregldj, in acelasi
timp incercandu-se obtinerea unui timp de raspuns
relativ scurt. In aceasta lucrare, parametrii de cord sunt
optimizati cu djutorul algoritmilor genetici (GA), luand in
considerare patru tipuri diferite de indici de
performanta: doi indici generali de minimizare erorii, un
indice de minimizare a timpului tranzitoriu si unindice de
elimindre a suprareglajului.

/3 IGENETIC ALGORITHM|
®| 4LGORITM GENETIC

LEATHER .
MANUFACTURING PROCESS Xi
PROCES DE FABRICARE  |f—P

APIELI

Figure 1. The proposed control strategy
Figura 1. Strategia de control propusa

The proposed control strategy makes use of a set
of PID class controllers for the control of process
parameters, as presented in Figure 1, where: x,
represents the controlled displacement variables, r, are
the setpoints, u, are the control signdls and O, represent
the sets of tuning parameters for each PID controller
employed in the system. The performance index to be
minimized is Fe{l, I,, I,, 1,}. These performdnce indexes
dre discussed at the end of this section. Figure 2
presents the simulated response for one manually
tuned controller.
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Strategia de control propusa utilizeaza o serie de
regulatoare de clasa PID pentru controlul parametrilor
de proces, aga cum este prezentdt in Figura 1, unde: x,
reprezinta parametrii reglati din cadrul procesului, r,
sunt valorile de referintd, u, sunt semndlele de
comanda si O, reprezinta seturi de parametri de dcord
pentru fiecare regulator PID folosit Tn sistem. Indicele
de performanta care trebuie redus I8 minimum este
Fefl, 1, 1, 1,}. Acestiindici de performanta sunt discutati
Ia sfarsitul acestei sectiuni. Figura 2 prezinta raspunsul
simulat pentru unregulator ajustat manual.
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Figure 2. Simulated response
Figura 2. Raspuns simulat

The time response of each system can be
considerably improved by fine-tuning the chosen PID
controller. This task is a difficult one, given the
interdependency of the controllers' parameters that

require further adjustment.

Genetic Algorithms

Genetic algorithms (GAs) are based on a heuristic
dpproach. As one of the most cited evolutionary
optimization techniques in literature, GAs are suitable
for a wide range of optimization problems, specifically
those that deal with modeling uncertainties and gross
dpproximations.

Based on the evolutiondry survival-of-the-fittest
concept, GAs code the problem's possible solutions into
individuals. These form a population, for which an artificial
evolution is performed, the advance of generations being
obtdined by medns of natural selection.

The mainstepsof a GAare [11]:

- Populationinitialization;

- Fitness evaluation forinitial population;

- While the termination condition is not met, for
each generation:

-Selection of the new population;

-Recombination of individuals;

- Fitness evaluation for current population;

GAs perform sedrches on multiple directions in
order to find the solution amongst a given
populdtion, by evaluation the fitness of each
individual. The fitness is the result of an evaluation
function modeling & desired objective. I{s
description is problem-specific, but its purpose is to
eliminate unwanted solutions from the gene pool.
The fitness function returns @ minimization
performance index which in turn will be used for the

Timpul de raspuns al fiecarui sistem poate fi
imbunatatit considerabil prin reglajul fin al
regulatorului PID ales. Aceasta sarcina este una dificila,
avand Tn vedere interdependenta parametrilor
regulatodrelor care necesita ajustare suplimentara.

Algoritmi genetici

Algoritmii genetici (GA) se bazeaza pe o abordare
euristica. Fiind una dintre cele mai citate tehnici de
optimizare evolutiva din literaturd, GA sunt adecvati
pentru o serie largd de probleme de optimizare, mai
dles cei care se ocupa de incertitudini de modelare si
aproximari brute.

Pe baza conceptului evolutiv de supravietuire a
celui mai adaptat, GA codifica solutiile posibile ale
problemei in indivizi. Acestia formeaza o populatie,
pentru care se face o evolutie artificiald, iar generatiile
apar carezultat al uneiselectii naturale.

Principalele etape dle unui GA sunt [11]:

- Initializarea populatiei;

- Evaluarea conformitatii populatieiinitiale;

- Daca nu este indeplinita conditia de finalizare,
pentru fiecare generatie:

-Selectia uneinoi populatii;

-Recombinarea indivizilor;

- Evaluarea conformitatii populatieiactuale;

GA efectueaza cautari in directii multiple pentru a
gasi solutia intr-o populatie data, prin evaluarea
conformitatii fiecarui individ. Conformitatea este
rezultatul unei functii de evaluare care modeleaza
obiectivul dorit. Descrierea acesteia este specifica
problemei, dar scopul sdu este de a elimina solutii
nedorite dintr-un fond genetic. Functia de
conformitate are ca rezultat un indice de performanta
dereducere laminimum care, la randul sau, va fi utilizat
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selection of the new generation. The lower the
performance index, the higher the fithess of an
individual (fitness=1/(performance index)), the
closeritis to the solution. The performance index of
the entire algorithm is given by the fitness of the
best population, or, should the case be, by the
fitness of the solution.

This paper tests three different selection
functions for the evaluated population. The roulette
wheel selection generates a roulette wheel in which
each individual is represented according to its fitness,
proportiondlly. The larger the fitness value, the more
room it will have on the wheel. The selection occurs by
generating a random number and counting the wheel
sections. The individuals with greater fitness are more
likely to be selected since they have a larger section of
the roulette wheel assigned. The rank selection
function makes use of a fitness-based sorted
population list, from which the extremes are
eliminated. The resulting populdtion will then have
greater chances to be selected. The method has a
slower convergence than roulette wheel selection. The
tournament selection procedure involves running
several tournaments among a specified number of
individudls chosen at random from the evaluated
populdtion. The winner of edach tournament is
considered to be the one with the best fitness value,
andthereforeis selected for recombination.

Performance Evaluation

By means of the GA evolutionary optimization
technique, the parameters of the chosen PID
controllers are fine-tuned in @ simulated environment.

In [12] is presented a genetic dlgorithm control of
a non-linear MIMO system. The main issue solved in
this paper is finding a suitable set of controllers for the
considered non-linear system. The results show
performance improvement of the system's
performances (settling time, stedady stare error,
overshoot) afterimplementing the GA offline module.

In [13] is developed @ method which allows the
controller designers to perform optimal funing of PID
controller using an adaptive hybrid particle swarm
optimization dlgorithm, néamely AHPSO.

In the current paper a set of four performance
indexes is analyzed, each with its own advantages and
disadvantages.
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pentru selectia unei noi generatii. Cu cat este mai mic
indicele de performanta, cu atat mai madre este
conformitated unui individ (conformitate=1/(indice
performanta)) si cu atat mai aproape este de solutie.
Indicele de performanta al intregului algoritm este dat
de conformitatea populatiei optime sau, daca este
cazul, de conformitatea solutiei.

Tn aceastd lucrare se testeazd trei functii de
selectie diferite pentru populatia evaluata. Selectia
genereaza o roata de ruleta in care fiecare individ este
reprezentat proportional in functie de conformitatea
acestuia. Cu cat este mai mare valoarea conformitatii,
cu atat mai mult spatiu va avea pe roata. Selectia are loc
prin generarea unui numar aleator si numararea
sectiunilor rotii. Indivizii cu conformitate mai mare au
mai multe sanse de a fi selectati, deodrece li se atribuie
o sectiune mai mare de roata. Functia de selectie
utilizeaza o lista a populatiei sortate pe baza
conformitatii, din care sunt elimindte extremele.
Populatia rezultatd va dvea apoi sanse mai mari sa fie
selectata. Metoda are o convergenta mai lenta decat
selectid de tip roata de ruleta. Procedura de selectie de
tip competitie implica efectuarea mai multor
competitii Intre un numar de indivizi alesi laintamplare
din populatia evaluata. Castigatorul fiecarei competitii
este considerat a fi cel cu o valoare optima a
conformitatii si, prin urmare, este selectat pentru
recombinare.

Evaluarea performantei

Prin tehnica optimizarii evolutivda cu GA,
parametrii regulatoarelor PID alese sunt reglati intr-un
mediu simulat.

n [12] se prezinta un algoritm genetic de control al
unui sistem neliniar MIMO. Principala problema rezolvata
n aceastd lucrare este gdsirea unui set de reguldtoare
ddecvate pentru sistemul neliniar ludt in considerare.
Rezultatele aratd imbunatatirea performantei sistemului
(timp tranzitoriu, eroare stationard, suprareglaj) dupa
implementarea modulului GA offline.

Tn [13] se dezvoltd o metodd care le permite
proiectantilor sa ajusteze optim reguldatorul PID
utilizand un algoritm de optimizare hibrid adaptiv cu
roiuri de particule (AHPSO).

Tn aceastd lucrare se analizeazd un set de patru
indici de performanta, fiecare cu propriile avantaje si
dezavantaje.
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I;: the ISE (Integral Squdre Error) performance
index is a general error minimizing index, making use of
the quadratic error values obtained at a step response
simulation:

I,: indicele de performanta ISE (eroarea patratica
integrald) este un indice general de reducere Ia
minimum, care utilizeaza valorile erorilor patratice
obtinute la simularea unuiraspunsintr-o etapa:

L:jg%nm. (1)

By using this performance index the penalization
of positive and negative error values is achieved. ISE
performance index is not very sensitive to parameter
variations.

I,: the IAE (Integral Absolute Error) performdnce
index is a general error minimizing index, making use of
the dabsolute error values:

Utilizand acest indice de performanta se
realizeaza penalizarea valorilor de eroare pozitive si
negative. Indicele de performanta ISE nu este foarte
sensibil la variatiile parametrilor.

I,: indicele de performanta IAE (eroarea absoluta
integrald) este un indice general de reducere 13
minimum, care utilizeaza valori de eroare absolute:

5=jm@nm. (2)

IAE performance index hds a better sensitivity
than ISE. Also, this performance index requires fewer
processor operations, as instead of computing the
square of error, only @ removal of the sign is performed
in order to obtdin the dbsolute values.

I,;: the ITAE (Integral of Time multiplied by the
Absolute value of Error) is a very useful performance
index, which penalizes long-term responses:

Indicele de performanta IAE are o sensibilitate mai
buna decatISE. De dsemenea, acest indice de performanta
necesita mai multe operatii de procesare, deoarece in loc
sa calculeze patratul erorii, se realizeaza doar o inlaturare a
semnului pentru aobtine valorile absolute.

I, ITAE (integrala timpului inmultita cu valoarea
absoluta a erorii) este un indice de performanta foarte
util, care penalizeaza raspunsurile pe termen lung:

g:ﬁmanm. (3)

This performance index is more selective than
ISE and IAE. ITAE performance index generally
produces oscillations and overshoots lower than IAE
and ISE. ITAE uses time values, which, for numeric
systems, are subjected to processor clock
communication delays.

I,: the IEC (Integral of Error and Command)
performance index makes use of the command values:

Acest indice de performanta este mai selectiv
decat ISE si IAE. Indicele de performanta ITAE produce
in general oscilatii si suprareglari mai mici decat IAE si
ISE. ITAE utilizeaza valori de timp, care, in cazul
sistemelor numerice, sunt supuse intarzierilor de
comunicare intre procesor si ceas.

1,: indicele de performanta IEC (integrdla eroare si
comanda) utilizeaza valorile de comanda:

1= [€2 0+ ), @)

where pis a strict positive command penalty factor.

By minimizing this performance index is provided,
besides the desired evolution of the error, the desired
transient response and a minimization of the command
in dccordance with dactuator limitations. Also, IEC
requires more computing capacity than the first three
indexes and is subject to the choice of the penalty
factor.

unde p este un factor de penalizare a comenzii strict
pozitiv.

Prin reducere rezultd acest indice de performant3, pe
|anga evolutia dorita a erorii, rdspunsul tranzitoriu dorit sio
reducere la minimum a comenzii in conformitate cu
limitarile elementului de executie. De dasemenea, IEC
necesitd o capacitate de calcul mai mare decat primii trei
indicisi este supus alegerii factorului de penalizare.
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CASE STUDY

For this study the control of one parameter was
considered, namely the pH value. This SISO (Single
Input Single Output) system is non-linedr and it can be
dpproximated by the rational s-transfer function:

Hyp(s)=

where K, is the gdin, and T, represents the dynamics of
the plant.

This cdse study presents the comparative results
obtained using simulation setup. Making use of three
different selection procedures, the proposed control
architecture is tested. The performance criteria taken
into account include settling time, overshoot and
steddy state error of the step response. Table 2
presents both simulation results for each of the cases
considered in this paper.

For the manually tuned controller, whose
simuldted responses are presented in Figure 2, the
following performdnces were obtained (Table 1):

STUDIU DE CAZ

n acest studiu s-a luat in considerare controlul unui
singur parametru, si anume valoarea pH-ului. Acest
sistem SISO (Single Input Single Output) este neliniar si
poate fiaproximat prin functiarationala de transfers:

KP

AGs) T,-s+1

(5)

unde K, este factorul de amplificare, iar T, reprezinta
constdnta detimp a procesului.

Acest studiu de caz prezinta rezultatele comparative
obtinute utilizdnd un proces de simulare. Arhitectura de
control propusa este testatd utilizdnd trei proceduri de
selectie diferite. Criteriile de performanta luate in
considerare includ timpul tranzitoriu, supraregldjul si
eroarea stationara ale raspunsului sistemului la intrare de
tip treapta. Tabelul 2 prezinta rezultatele ambelor simulari
pentrufiecare dintre cazurile analizate in lucrare.

Pentru regulatorul dcordat manual, ale carui
raspunsuri simulate sunt prezentate in Figura 2, s-au
obtinut urmatoarele performante (Tabelul 1):

Table 1: Simulation performances for the manually tuned controller
Tabelul 1: Performantele de simulare ale regulatorului ajustat manual

Table 2: Simulation study analysis
Tabelul 2: Anadliza studiului de simulare

AG10G RSF 40 4.2

AG25G RSF

34 40

AG25G RWSF 3.8 3.2

The cases analyzed in this paper are (Table 1, Table
2):ITP-the implicit funing parameters are used; AG10G
RSF - the tuning parameters are obtained by running a
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Cazurile analizate in aceastd lucrare sunt
urmatoarele (Tabelul 1, Tabelul 2): ITP - s-au folosit
parametrii de reglare impliciti; AG10G RSF - paramettrii de
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10 generation AG with ranking selection; AG20G RSF -
the tuning parameters are obtained by running a 20
generation AG with ranking selection; AG25G RSF - the
tuning parameters are obtdined by running a 25
generation AG with ranking selection; AG50G RSF - the
tuning parameters are obtdined by running a 50
generation AG with ranking selection; AG25G RWSF -
the tuning parameters are obtdined by running a 25
generation AG with roulette wheel selection; AG25G
TSF - the tuning parameters are obtained by running a
25 generdtion AG with tournament selection. For all
the cases presented in Table 2, the steady state error
was 0.

2 4 6 8
Time (sec)
Figure 3. Simulated response of the best controller
for the first performance index
Figura 3. Raspuns simulat al celui mai bun regulator
pentru primul indice de performanta

1 g
Lo05
¢ 2 4 6 8
Time (sec)

Figure 5. Simulated response of the best controller
for the third performance index
Figura 5. Raspuns simulat al celui mai bun regulator
pentru al treilea indice de performanta

Figures 3, 4, 5, and 6 present the simulation
responses for the best controllers out of all the
analysed cases. Comparing these results with the
implicit set of controllers found manually by @ human
operator (Figure 2), the decrease in settling time is
significant for the system working with GA tuned
controllers.

reglare sunt obtinuti utilizind un GA de generatiaa 10-acu
selectie de tip clasament; AG20G RSF - parametrii de
reglare sunt obtinuti utilizand un GA de generatiaa 20-acu
selectie de tip clasament; AG25G RSF - parametrii de
reglare sunt obtinuti utilizand un GA de generatiaa 25-acu
selectie de tip clasament; AG50G RSF - parametrii de
regldre sunt obtinuti utilizand un GA de generatiaa 50-acu
selectie de tip clasament; AG25G RWSF - parametrii de
reglare sunt obtinuti utilizind un GA de generatia a 25-a
cu selectie de tip roata de ruleta; AG25G TSF - parametrii
de reglare sunt obtinuti utilizdnd un GA de generatia a
25-a cu selectie de tip competitie. Pentru toate cazurile
prezentatein Tabelul 2, erodrea stationara a fost O.

2 4 6 8
Time (sec)
Figure 4. Simuladted response of the best controller
for the second performdnce index
Figura 4. Raspuns simulat al celui mai bun regulator
pentru al doilea indice de performanta

2 4 6 8
Time (sec)
Figure 6. Simulated response of the best controller
for the fourth performance index
Figura 6. Raspuns simulat al celui mai bun regulator
pentru al patrulea indice de performanta

Figurile 3, 4, 5 si 6 prezinta raspunsurile simulate
pentru cele mai bune regulatoare din toate cazurile
analizate. Comparand dceste rezultate cu setul implicit
de regulatoadre gasit manual de un operator uman
(Figura 2), scaderea timpului tranzitoriu este
semnificativa pentru sistemul care utilizeaza
regulatoare reglate cu GA.
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CONCLUSIONS

This paper presented a genetic algorithm bdsed
control strategy for non-linear MIMO systems. The
main issue solved in this paper is finding suitable
parameters of PID controllers for the considered
system by providing different performance indexes to
the genetic algorithms. The control strategy was
dpplied to ledather manufacturing process. Simulation
results show improvement in the system's
performdnces after implementing the GA offline
module. This proves that the proposed control strategy
is able to make the closed-loop system behave as
expected dccording to different given performance
indexes. A madjor issue in this paper was the
initialization procedure of the genetic algorithms which
can influence the outcome of the optimization
performed.

By analyzing the simulation and experimental
results, the proposed control strategy proved to be
better that the one proposed by [13]. With the
proposed control strategy were obtained better results
in terms of overshoot, while there cannot be made a
comparison in terms of settling time because in both
studies were considered different plants having
different dynamics. In the presented study more
performance indexes like ITAE, IEC were considered,
and again, the proposed control strategy proved its
efficiency.

The authors consider of mdjor importance the
further study of the genetic dlgorithm control module
which can be enhanced by real-time optimization
implementation in a distributed fully-online control
system.
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CONCLUZII

Aceasta lucrare prezinta o strategie de control
bazata pe un algoritm genetic pentru sisteme neliniare
MIMO. Principala problema rezolvata in lucrare este
gasirea unor parametri adecvati ai regulatoare PID
pentru sistemul studiat prin stabilirea unor diferiti
indici de performanta pentru algoritmii genetici.
Strategia de control a fost aplicata procesului de
fabricare a pielii. Rezultatele simularii arata o
imbunatatire a performantei sistemului dupa
implementarea modulului GA offline. Acest lucru
demonstreaza ca strategia de control propusa are
capacitatea de a induce sistemului Tn bucla inchisa un
comportament dorit in functie de diferitii indici de
performanta stabiliti. O problemd majora a fost
procedura de initializare a algoritmilor genetici, care
poate influenta rezultatul optimizarii efectuate.

Analizand rezultatele experimentale si ale
simularii, strategia de control propusa s-a dovedit a fi
mai buna decat cea propusa in [13]. Cu strategia de
control propusad s-au obtinut rezultate mai bunein ceea
ce priveste suprareglajul, dar nu se poate face o
comparatie Tn ceea ce priveste timpul tranzitoriu
deoarece in ambele studii s-du analizat diferite fabrici
cu dindmici diferite. Tn acest studiu s-au luat in
considerare mai multi indici de performanta, precum
ITAE, IEC, si din nou, strategia de control propusa si-a
dovedit eficienta.

Autorii considera de mare importanta
continuarea studierii modulului de control cu algoritmi
genetici care poate fi iImbunatatit prin implementarea
unei optimizari Tn timp real Intr-un sistem de control
distribuitintegral online.
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RELIABILITY ANALYSIS OF FOOTSCAN PLATE SYSTEM IN MEASUREMENT OF PLANTAR PRESSURE OF
SPASTIC DIPLEGIA CHILDREN

ANALIZA FIABILITATII SISTEMULUI DE SCANARE A PICIORULUI LA MASURAREA PRESIUNII PLANTARE LA
COPIII CU DIPLEGIE SPASTICA

Ting LI', Bingian LI', Wuyong CHEN’, Jianxin WU’, Bo XU’, Jin ZHOU™*
National Engineering Laboratory for Clean Technology of Leather Manufacture, Sichuan University; Chengdu, P. R. China
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RELIABILITY ANALYSIS OF FOOTSCAN PLATE SYSTEM IN MEASUREMENT OF PLANTAR PRESSURE OF SPASTIC DIPLEGIA CHILDREN

ABSTRACT. This study was dimed at evaluating the relidbility of Footscan plate system when medsuring pressure in spastic diplegid children (CP). Eighteen CP and 36
typical developed counterparts (TD) with similar age, height and weight were recruited and their plantar pressure was medsured in at least five trials. Three-mask
model was dpplied and plantar regions were divided into: forefoot, mid foot dnd hind foot, under which pedk pressure (PP) (N/cm’), relitive pressure time integral
(PTlIrel) (%) and relative contact ared (CArel) (%) were célculdted. Coefficient of variance (CoV) and intrd cldss coefficient (ICC) were explored for edch variable and
region. Our outcomes show that in terms of CP, with the incredsing of test times, ICC of PP increased, while those of PTlrel and CArel were lowered; additionally, ICC
of TD of edch pressure varidble successively improved. A simildr tendency was found for CoV. Considering entire feet of CP dnd five medsurements, relidbility of
CArel was the best in the three dreds; whereds PP and PTIrel were demonstrated to be less relidble, except for the midfoot drea. In contrast, relidbilities of TD were
shown to be good for all pressure varidbles under dll three regions. Overall, reliability of Footscan plate system in the study of CP was moderate in most variables and
under most plantar regions. Thereby, by incredsing the test times to no less than five, this protocol could be applied in the clinicdl and scientific investigdtion of CP
children.

KEY WORDS: spastic diplegia children, plantar pressure, relidbility, intra cldss coefficient, coefficient of variance

ANALIZA FIABILITATII SISTEMULUI DE SCANARE A PICIORULUI LA MASURAREA PRESIUNII PLANTARE LA COPIII CU DIPLEGIE SPASTICA

REZUMAT. Acest studiu a avut ca scop evaluarea fiabilitatii sistemului Footscdn |a mdsurarea presiunii |3 copii cu diplegie spastica (PC). S-au recrutat 18 subiecti cu PC
i 36 de subiecti cu dezvoltdare normala (TD), cu varstd, indltime si greutdte simildre si s-a mdsurat presiunea plantara de cel putin cinci ori. S-a aplicat modelul cu trei
zone de analizé si regiunile plantare au fost impértite dstfel: &ntepicior, partea mediana si retropicior, unde s-du célculat presiunea maxima (PP) (N/cm’), integrala
relativa presiune-timp (PTIrel) (%) si zona de contact relativa (CArel) (%). S-au explordt coeficientul de vdridtie (CoV) si coeficientul intra-clasa (ICC) pentru fiecdre
variabild si regiune. Rezultatele noastre arata ca, in ceea ce priveste subiectii cu PC, |a mdrirea numarului de mdsuratori, ICCal PP & crescut, in timp ce ICC 3l PTlrel si
CArel a scazut; in plus, ICC s-a imbunatatit succesiv la subiectii din grupa TD |3 fiecdre variabild de presiune. O tendinta similard s-a constdtat pentru CoV. La andliza
piciorului intreg la subiectii cu PC si la efectuarea masuratorilor de cinci ori, fiabilitatea CArel a fost cea mai buna in cele trei regiuni, iar PP si PTIrel s-du dovedit & fi
méi putin fidbile, cu exceptia regiunii medidne 3 piciorului. Tn schimb, valorile fiabilitatii la grupa TD s-du dovedit & fi bune pentru toate varidbilele de presiune in
toate cele trei regiuni. Tn general, fisbilititea sistemului Footscén 13 studierea subiectilor cu PC a fost moderatd pentru majoritatea varidbilelor si in majorititea
regiunilor plantare. Astfel, prin crestered numarului de masuratori la nu mai putin de cinci, acest protocol ar putea fi aplicat in investigatia clinica si stiintificd a
copiilorcuPC.

CUVINTE CHEIE: copii cu diplegie spastica, presiune plantara, fidbilitate, coeficientul intra-clasa, coeficientul de variatie

L'ANALYSE DE LA FIABILITE DU SYSTEME FOOTSCAN EN MESURANT LA PRESSION PLANTAIRE CHEZ LES ENFANTS DIPLEGIQUES SPASTIQUES
ABSTRAIT. Cette étude a eu le but d'évaluer 13 fiabilité du systéme Footscan en mesurdnt |a pression chez les enfants diplégiques spastiques (CP). On a recruté dix-
huit sujets avec CP et 36 sujets développés normdlement (TD) avec I'age, le poids et 1a taille simildires et on @ mesuré leur pression plantaire d'dau moins cing essais.
On & appliqué le modele a trois régions d'danalyse et les régions plantdires ont été divisées comme suit: avant-pied, médio-pied et drriere-pied, ol on a calculé I3
pression maximale (PP) (N/cm’), I'intégréle relitive pression-temps (PTIrel) (%) et 13 zone de contéct relitive (CArel) (%). On & exploré le coefficient de varidnce (CoV)
et le coefficient intra-classe (ICC) pour chaque variable et région. Nos résultats montrent que, en ce qui concerne les sujets dvec CP, dvec I'dugmentation du nombre
de mesures, I'lCC de PP est dugmenté, tandis que I'ICC de PTlrel et CArel ont abdissé; en outre, I'lCC de chaque vdridble de pression chez le sujets TD est
successivement dmélioré. On a trouvé une tendance simildire pour CoV. En congidérant le pied entier chez les sujets dvec CP et en mesurant cing fois, 1a fidbilité de
CArel a été 1a meilleure dang les trois régions; tandis que le PP et PTIrel ont été moins fidbles, sauf pour le médio-pied. D'dutre part, la fidbilité chez le sujets TD & été
bonne pour toutes les varidbles de pression dans les trois régions. Dans I'ensemble, 13 fidbilité du systéme Footgcan dans I'étude de CP @ été modérée dadns | plupart
des varidbles et dans la plupart des régions plantdires. Ainsi, en dugmentant les mesures a pas moings de cing, ce protocole pourrait étre appliqué dans Ia recherche
clinique et scientifique des enfants avec CP.

MOTS CLES: enfints diplégiques spastiques, pression plantaire, fidbilité, coefficient intri-clisse, coefficient de véridnce
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INTRODUCTION

Feet are the only part of the human body coming
into contact with the ground and they transfer the
ground reaction force to the bones and muscles of the
lower and upper body, in order to generate enough
moment and momentum to propulse the body moving
forward [1]. Nowddays, the pressure plate system has
been widely used in the study of foot biomechanics for
plantar pressure medsurement, in which ground
vertical redction forces were recorded [2, 3]. Since
voluntary movement and irregular motion of children
with cerebral palsy (CP) were commonly observed in
their clinical inspection [4-7], those uncertadinties might
diminish the reliability and validity of outcomes of
plantar pressure distribution of CP. Thereby
effectiveness of Footscan plate system in medsurement
of plantar pressure of CP should be quantitatively
evaluated.

Current literature shows that in terms of
meadsuring healthy subjects, Novel and Tekscan plate
system had been dpproved to be with 3 medium to
good reliability and repeatability [1-3, 8]. Meanwhile,
Low and Dixon [9] used Footscdn insole system to
measure and analyze the pressure distribution at fore
and hind foot; then they confirmed that this insole
system had a good repeatability. In addition, De Cock
[10] also reported that Footscan plate system was a
reliable protocol in the foot pressure acquisition.
Moreover, Jin et dl. [11-13] dpplied pressure plate for
the study of the plantar pressure distribution of healthy
children.

However, in terms of CP, the focus was set on
the study of relidbility of temporal-spatial protocols
[6, 14, 15]. Further, only Jacques [16] studied the
relidbility of pressure medsurement of typical
developed children with foot deformity. But the foot
deformities were only one of the factors affecting
the gait stability, other abnormalities in terms of
central nervous and muscular control were more
critical. As a kind of CP, spastic diplegia (CP)
influenced both lower limbs in terms of muscle
control and coordination whilst walking, hence it
was important to explore the features of CP in the
issues of balance and mechanism of lodading such as

INTRODUCERE

Picioarele reprezinta singurda parte a corpului
uman care intra in contact cu solul si transfera fort{a de
reactie a solului |3 oasele si muschii corpuluiinferior si
superior, pentru a genera suficient moment si impuls
de propulsie & corpului in miscire [1]. Tn zilele noastre
se utilizeaza pe scara larga placa de presiune pentru
studiul biomecanicii piciorului prin masurarea
presiunii plantare, care inregistreaza fortele de
redctiune verticdle &le solului [2, 3]. Tntrucat in
inspectia clinicda s-au observat frecvent miscarile
involuntare si neregulate ale copiilor cu paralizie
cerebrala (PC) [4-7], aceste incertitudini ar putea
diminua credibilitatea si validitatea rezultatelor de
distributie a presiunii plantare la copiii cu PC. Prin
urmare, trebuie sa se evalueze cantitativ eficienta
sistemului Footscan 1a masurarea presiunii plantare Ia
copiiicu PC.

Studiile actuale au aratat ca, in ceea ce priveste
masurarea subiectilor sanatosi, sistemele cu placa de
forta de tip Novel si Tekscan au fost aprobate,
considerate cu fiabilitate si repetabilitate medii spre
bune [1-3, 8]. Low si Dixon [9] du utilizat sistemul
Footscan pentru a masura sianaliza distributia presiunii
la antepicior si retropicior, confirmand ca acest sistem a
avut o repetdbilitite buni. in plus, De Cock [10] &
raportat, de dsemened, fidbilitatea protocolului
sistemului Footscan |a masurarea presiunii piciorului.
Mai mult, Jin si colab. [11-13] au utilizat placa de
presiune pentru studierea distributiei presiunii
plantare la copii sanatosi.

Cu toate acestead, in ceea ce priveste PC, accentul
s-a pus pe studiul fiabilitatii protocoalelor temporal-
spatiale [6, 14, 15]. Mai mult, doar Jacques [16] a
studiat fiabilitatea de masurare a presiunii 1a copii
dezvoltati normal cu deformarila nivelul piciorului. Tns3
deformarile picioarelor du reprezentat doar unul dintre
factorii care afecteaza stabilitatea mersului, alte
anormalitati privind sistemul nervos central si controlul
muschilor fiind mai critice. Ca un tip de PC, diplegia
spastica (PC) influenteaza ambele membre inferiodrein
ceea ce priveste controlul muscular si coordonarea in
timpul mersului, prin urmare, a fost important sa se
exploreze caracteristicile PCin probleme de echilibru si
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the pressure distribution and gait cycle.
Unfortunately, few studies were concerned with
reliability of plantar pressure medsurement of CP,
and the lack of such basic information might hamper
the explicit comprehension of the mechanism of
loading for those subjects.

Thereby, our study was aimed at systemically
evaluating the reliability of Footscan plate systeminthe
pressure meadsurement of children with CP. According
to literature, three hypotheses were proposed for CP:
1) asthe number of tests incredsed, relidbility of plantar
pressure medsurement would be improved gradually;
2) relidbility would vary with the plantar regions, where
pressure distribution at mid and forefoot would be
more reliable than that at hindfoot; 3) reliability would
vary with the pressure variables, where contact area
would be better than peadk pressure and pressure time
integral.

MATERIALS AND METHODS

Subjects

Eighteen spastic diplegia children (CP) and 36
typical developed counterparts (TD) with similar age,
height and weight were recruited. The inclusion
criteria were shown below: (1) Gross Motor Function
Classification System (GMFCS) level less than 3; (2)
walking independently without support including
orthopedic instrument; (3) cooperating in the whole
test and completing all the measurements; (4) at least
5 tridls being successfully recorded. Subjects'
demographic information is given in Table 1. GMFCS
was evaluated by an experienced clinician. The daims
and methods of this test were first expldined to
patients' parents and a formal approval was obtained
before the test. Furthermore, this study was
dpproved by the ethics committee of university and
the whole procedure followed the principles of
Helsinki Declaration.
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mecanism de incarcare, cum ar fi distributia presiunii si
ciclul de mers. Din pdcate, s-au efectuat foarte putine
studii cu privire la fiabilitatea de masurare a presiunii
plantare |13 persodne cu PC, lipsa acestor informatii de
bazd putand Tmpiedica intelegerea explicita a
mecanismului de Tncarcare 13 dcesti subiecti.

Astfel, studiul nostru a avut ca scop evaluarea
sistemica a fiabilitatii sistemului Footscan |a masurarea
presiunii piciorului Ia copiii cu PC. Conform literaturii, s-
au propus trei ipoteze pentru PC: 1) pe masurd ce se
mareste numarul de teste, fiabilitatea masurarii
presiunii plantare se Tmbunatdteste treptat; 2)
fiabilitatea variaza in functie de regiunile plantare,
distributia presiunii [a antepicior si in partea mediana a
piciorului fiind mai fiabila decat |a retropicior; 3)
fiabilitatea variaza in functie de varidbilele de presiune,
zona de contact fiind mai buna decat presiunea maxima
siintegrala timp-presiune.

MATERIALE S| METODE

Subiecti

S-au recrutat optsprezece copii cu diplegie spastica
(PC) si 36 de subiecti dezvoltati normal (TD), cu varsta,
indltime si greutate similare. Criteriile de includere sunt
prezentate mai jos: (1) gradul de clasificare a functiei
motorii grosiere (GMFCS) mai mic decat 3; (2)
capacitatea de a merge in mod independent, fara sprijin,
inclusiv fara instrumente ortopedice; (3) cooperared pe
tot parcursul testului si finalizarea tuturor masuratorilor;
(4) Tnregistrared cu succes a cel putin 5 teste. Datele
demografice dle subiectilor sunt prezentate in Tabelul 1.
GMFCS a fost evaluat de catre un clinician cu experienta.
Obiectivele si metodele acestui test au fost explicdte in
primul rand parintilor pacientilor si s-a obtinut o
aprobare oficiala din partea acestora inainte de test. Mai
mult decat atat, acest studiu a fost aprobat de catre
comitetul de etica al Universitatii si toate procedurile du
respectat principiile declaratiei de 1a Helsinki.
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Table 1: Demogradphic information of subjects
Tabelul 1: Date demografice ale subiectilor

Weight (kg)
Greutdte (kg)

22.8+7.7

21.2+7.7

GMFCS

Niciund

Pressure Measurement

Children's plantar pressure was medsured by
Footscan pressure plate (one meter plate, RSscan Int.,
Belgium). The scanning frequency of this system is 250
Hz, pressure sensor density is 4/cm’, dnd the ridnge of
measure is 0-200N/cm’. A two-step initial protocol wis
performed by the children and they were guided
walking with their selected speed through the pressure
plate which was located in the middle of six-meter-long
track [16]. The protocol of two-steps has been proved
to effectively reduce the times of trial and at the same
time to improve the repeatability of the gait [17].
Before the medsurement, the system was calibrated;
and then three to five minutes warm up was provided.
At least five successful medsurements for edch side of
foot were dlso required.

Level | =4
Nivelul | = 4
Level 11 =8
Nivelul Il = 8
Level Il =6
Nivelul Ill = 6

Masurarea presiunii

v

Presiunea plantara a copiilor a fost masurata
utilizdnd placa de presiune Footscan (placad de un
metru, RSscan Int., Belgid). Frecventda de scandre a
dcestui sistem este de 250 Hz, densitdted senzorului de
presiune este de 4/cm’, iar gama de masurdre este 0-
200 N/cm®. Copiii du urmét un protocol initial in dou3
etape si au fost indrumati sa mearga cu o viteza la
alegere pe placa de presiune, care a fost pozitionata in
mijlocul pistei de sdse metri lungime [16]. Protocolul in
doud etape a redus efectiv durata procesului si, n
dceldsi timp, a Tmbunatatit repetabilitatea mersului
[17]. nainte de mé&surare, sistemul a fost calibrat, &poi
s-au alocat trei pana la cinci minute de incalzire. De
dsemenea, a fost nevoie de cel putin cinci masuratori
reusite pentru fiecare zona a piciorului.

Hindfoot
Retropicior,

Figure 1. Three-mask model for plantar pressure analysis
Figura 1. Modelul cu trei zone pentru analiza presiunii plantare
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Data Processing

Three-mask model was adpplied and plantar
regions were redefined by software of the system:
forefoot (including five toes and five metatarsals), mid
foot and hind foot. Then parameters of pedk pressure
(PP) (N/cm’), pressure time integral (PTI) (S*N/cm?)
and contict dred (CA) (cm’) were cilculdted under
edch area. In order to compare within the group, a
normalization process was carried out for CA and PTI:
Relative CA (CArel) = 100 x (CA (Xi)/2CA (Xi)); relative
PTI (PTIrel) = 100 x (PTI (Xi)/2PTI (Xi)), where Xi
indicates one of plantar regions.

Statistical Analysis

First of all, Q-Q Plot showed that all data tested
followed the normal distribution; meanwhile results of
independent T test confirmed that no significant
differences existed, so data of both two feet were
combined for dnalysis. Suggested by Hopkins, typical
error and re-test reliability needed to be calculated,
where the typical error needed to be normalized in
order to compare within groups. Then the coefficient of
variance (CoV) was calculated by dividing the typical
error by mean value of the group. Test-retest reliability
was evaluated by Intraclass correlation coefficient
(ICC). The ICC's evaluation standard is that if ICC < 0.5,
reliability is poor; if 0.5 < ICC < 0.75, reliability is
medium; if ICC > 0.75, relidbility is good. Reliabilities
were calculated for three groups individually: three
trials, four tridls and five trials. All the statistical models
were operated under the SPSS software with
significant level of 0.05 and confidence interval of 95%.

RESULTS

In terms of CP, with the increadse of test times, ICC
of PP incredased while those of PTlrel and CArel was
lowered; in terms of TD, ICC of each pressure varidble
successively improved. A similar tendency was found
for CoV (Figure 2).

In terms of entire feet of CP, outcomes of five
measurements showed that ICC of CArel was the
highest (ICC = 0.990, CoV = 9.4%,p = 0.000), then was
the PP (ICC = 0.760, CoV = 48.9%, p = 0.000) and the
PTlrel (ICC = 0.714, CoV = 44.5%, p = 0.000); whereas,
CP also showed that with exception of ICC of CArel
under each region was found o be higher thdan 0.8 (p =
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Prelucrareadatelor

S-a aplicat modelul cu trei zone si regiunile plantare
au fost redefinite de software-ul sistemului: antepiciorul
(inclusiv cele cinci degete si cinci metatarsiene), zona
mediana a piciorului si retropiciorul. Apoi s-au calculat
parametri precum presiuned maxima (PP) (N/cm’),
integrald timp-presiune (PTI) (S*N/cm?’) si zond de contict
(CA) (cm?®) in fiecdre zona. Pentru & fice compdrétii in
cadrul grupului, s-a efectuat o prelucrare de normalizare
pentru CA si PTI: CA relativa (CArel) = 100 x (CA (Xi)/2CA
(Xi)); PTl relativa (PTlrel) = 100 x (PTI (Xi)/2PTI (Xi)), unde Xi
indica una dintre regiunile plantare.

Analiza statistica

Mai intai, reprezentarea grafica Q-Q a aratat ca toate
datele testate au urmat distributia normala; rezultatele
testului t independent dau confirmat ca nu au existat
diferente semnificative, astfel incat s-au combinat pentru
analiza datele ambelor picioare. Potrivit lui Hopkins, a fost
necesara calcularea erorii tipice si a fiabilitatii retestarii,
unde erodrea tipica trebuid normalizata pentru a face
compadratii Tn cadrul grupurilor. Apoi s-a calculat
coeficientul de variatie (CoV) prin impartirea erorii tipice Ia
valoarea medie a grupului. Fiabilitatea testare-retestare a
fost evaluata prin coeficientul de corelatie intra-clasa (ICC).
Standardul de evaluare a ICC indica faptul ca laICC < 0,5,
fiabilitatea este slaba; 13 0,5 < ICC < 0,75, fidbilitatea este
medie; |3 ICC > 0.75, fiabilitatea este buna. Fiabilitated a
fost calculata individual pentru trei grupe: trei teste, patru
teste si cinci teste. Toate modelele statistice au fost
prelucrate cu software-ul SPSS cu nivel de semnificatie de
0,05siinterval deincredere de 95%.

REZULTATE

La copiii cu PC, odata cu marirea numarului de
teste, ICCal PP acrescutintimp celCCal PTlrel si CArel &
scazut; 13 copii cu TD, ICC al fiecdrei varidbile de
presiune s-a imbunatatit succesiv. O tendinta similara s-
a constatat pentru CoV (Figura 2).

in ceed ce priveste &nalizd piciorului intreg 13
copiii cu PC, rezultatele a cinci masuratori du aratat ca
ICC al CArel & dvut valoadrea cea mai mare (ICC =0,990,
CoV =9,4%, p = 0,000), apoi au urmat PP (ICC = 0,760,
CoV = 48,9%, p = 0,000) si PTlrel (ICC = 0,714, CoV =
44,5%, p = 0,000); de asemenead, la copiii cu PC, cu
exceptid faptului ca ICC al CArel in fiecare regiune s-a
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0.000), those of PP and PTIrel were proved to be
forefoot < hindfoot < midfoot; meanwhile CoV of those
two variables were higher than 50%, particularly under
hindfoot area. Similar outcomes were observed at TD
group, where reliability sequences were CArel (ICC =
0.994,CoV=9.4%, p=0.000)>PTlIrel (ICC=0.900, CoV =
23.3%, p = 0.000) > PP (ICC = 0.880, CoV = 23.9%, p =
0.000); besides, three pressure varidbles under each
ared were demonstrated to be good to excellent as
well, and CoV values were also in a redasonable range
(CoV<30%) (Table 2).

Overall, reliability of CP was recorded to be
moderate (ICC > 0.5, CoV < 50%, p = 0.000 for all
parameters); further, those of TD were good to excellent
(1CC>0.8,CoV<25%, p=0.000forall parameters).

ICC ave

dovedit a fi mai mare decéat 0,8 (p = 0,000), secventa
valorilor ICCIa PP si PTIrel a fost antepicior < retropicior
< partea mediana; CoV al dcestor doua variabile a fost
peste 50%, mai ales Tn zona retropiciorului. Rezultate
simildre au fost observate la grupa de copii TD, unde
secventele de fidbilitate du fost CArel (ICC = 0,994, CoV
=9,4%, p=0,000) > PTlrel (ICC=0,900, CoV =23,3%, p =
0,000) > PP (ICC = 0,880, CoV = 23,9%, p = 0,000); in
plus, cele trei variabile de presiune in fiecare zona au
fost bune spre excelente, idr CoV a fost, de dsemenead,
intr-uninterval rezonabil (CoV <30%) (Tabelul 2).

in general, fidbilitdted PC & fost moderata (ICC >
0,5, CoV < 50%, p = 0,000 pentru toti parametrii); mai
mult, valorile grupei TD du fost bune spre excelente (ICC
>0,8,CoV<25%, p=0,000 pentru toti parametrii).
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Figure 2. Changes of CoV and ICC in three, four, five medsurements
Figura 2. Modificarile CoV si ICC Tn urma masuratorilor efectuate de trei, patru si cinci ori
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RELIABILITY ANALYSIS OF FOOTSCAN PLATE SYSTEM IN MEASUREMENT OF PLANTAR PRESSURE OF SPASTIC DIPLEGIA CHILDREN

Table 2: Relidbility of pressure varidbles under eadch region of CP and TD bdsed on five {imes test
Tabelul 2: Fiabilitatea variabilelor de presiune in fiecare regiune din grupele PC si TD pe baza celor cinci masuratori

Forefoot

1.267 35.1% 0389  -0.168 0.728 1.638 0.068
Antepicior
iagicoy 7.063 57.3% 074 0.504 00884  3.853  0.000**
Retropicior
Midfoot
PTlrel cp Péirte 0.318 0.013 359% 0849 0711 0.933 6.614  0.000**
mediand
CArel Forefoot 0.001 59% 0854 0721 0935 63867  0.000%
Antepicior
Hindfoot
CArel 0.001 21.1% 0868  0.747 0.941 7551  0.000**
Retropicior
Midfoot
PP D) Pérte 4.287 0.483 162% 0.874  0.759 0.944 794  0.000**
mediand
Foref
PTirel oretoot 4 405 0.007 207% 0833 0681 0926 5999  0.000%*
Antepicior
PTirel SIEIEER 0.007 27.0% 0905  0.818 0.958  10.498  0.000**
Retropicior
Midfoot
CArel ™ Péirte 0.282 0.001 11.2% 0862  0.736 0.938 7.242  0.000**
mediand

*significant differences were lower than 0.05
*diferentele semnificative au fost mdi mici decdt 0,05
**significant differences were lower than 0.001
**diferentele semnificative au fost mai mici decdt 0,001
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DISCCUSION

In our study, 18 CP and 36 TD counterparts were
recruited and their plantar pressure distribution was
medsured by Footscan plate system; then the
reliability of pressure variables under each region was
evaluated. Our outcomes show that at first, in terms
of CP, with the increasing of test times, ICC of PP
increased while those of PTlrel and CArel were
lowered; in terms of TD, ICC of each pressure variable
was successively improved; afterwards, in aspect of
entire feet of CP and badsed on five times
measurement, relidbility of CArel was the best in the
three areas; wheredas PP and PTirel were
demonstrated to be legs relidble and they were
proved to be relatively repedtable at MF area. At last,
relidbility of TD group was shown to be good for all
pressure varidbles under all three regions.

In terms of CP, Chen et dl. [14] investigdted the
relidbility of time-spatial parameters of 45 CP children
(26 hemiplegia and 19 diplegia); their results
demonstrated that ICC of each parameter were higher
than 0.9, when five tridls for hemiplegia and four trials
for diplegia were medsured. Anne Brit Sorsdahl [6]
analyzed reliability of the electronic walkway in the
dpplication of gait pattern of CP children; they also
showed that 70% parameters were recorded with
good reliability. Another similar study concerning
subjects with foot deformity, Jacques Riad et d/. [16]
summarized that although a good reliable outcome
could be obtdined for the subjects without motion
limit, those with limited motion or CP children
required more tridls in order to obtain a more reliable
outcome.

Regarding other pressure systems, Gurney [8]
reported a study which measured plantar pressure of
nine subjects over five successive days and their CoV
and ICC showed that in the higher loading areas, such
ds forefoot and hindfoot ared, pressure outcomes
were relidble and repeatable; whereas, under the toe
and mid foot, where lower loading was obtained,
relidbility and repeatability were inferior. This finding
was confirmed with Zammit et al. [3]; additionally,
Zammit et dl. implied that ds the hallux functioned as

DISCUTII

Tn studiul nostru, s-3u recrutat 18 subiecti cu PC si
36 subiecti dezvoltati normal si s-a masurat distributia
presiunii plantare utilizand sistemul Footscan; apoi s-a
evaluat fiabilitatea variabilelor de presiune in fiecare
regiune. Rezultatele noastre aratda ca la inceput, la
subiectii cu PC, |a cresterea numarului de masuratori,
ICC al PP a crescut, in timp ce ICC al PTlrel si CArel a
scazut; la subiectii dezvoltati normal, ICC pentru fiecare
variabila de presiune s-a imbunatatit succesiv; dupa
aceea, in ceea ce priveste analiza piciorului intreg la
subiectii cu PC Tn urma celor cinci masuratori,
fiabilitatea CArel a fost cea mai bunain cele t{reiregiuni;
PP si PTIrel du fost mai putin fidbile si s-du dovedit a fi
relitiv repetdbile in zona MF. Tn cele din urmg,
fiabilitatea grupei TD s-a dovedit a fi buna pentru toate
variabilele de presiune in todte cele treiregiuni.

n ceed ce priveste subiectii cu PC, Chen si colab.
[14] au investigat fiabilitatea parametrilor temporal-
spatiali 13 45 de copii cu PC (26 cu hemiplegie si 19 cu
diplegie), iar rezultatele lor au demonstrat cd vdloarea
ICC obtinuta pentru fiecare parametru a fost mai mare
decat 0,9, atunci cand s-au efectuat cinci masuratori
pentru hemiplegie si patru masuratori pentru diplegie.
Anne Brit Sorsdahl [6] & analizat fidbilitatea placii
electronice |a analiza tiparului de mers Ia copiii cu PC,
raportand ca 70% din parametri s-au inregistrat cu
fiabilitate buna. Un alt studiu similar privind subiectiicu
deformari ale piciorului, Jacques Riad si colab. [16] au
relatat ca, desi s-ar putea obtine un rezultat de
incredere pentru subiecti fara limitdri de miscare, ceicu
limitari de miscare sau copiii cu PC necesita mai multe
masuratori pentru d obtine rezultate maifiabile.

Tn ceed ce priveste alte sisteme de masurdre &
presiunii, Gurney [8] & rdaportat un studiu in care a
masurat presiunea plantara a noua subiecti timp de
cinci zile consecutive, iar valorile CoV si ICC du aratat ca,
in zona cu Tncarcare mai mare, cum ar fi antepiciorul si
retropiciorul, rezultatele presiunii au fost fidbile si
repetabile; la degete si in zona mediana s-a obtinut o
incarcare mai mica, iar fiabilitatea si repetabilitated au
fost inferioare. Aceasta constatare a fost confirmata de
Zammit si colab. [3]; in plus, acestia du sugerat ca
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pushing off, this ared was received ds @ moderate CoV
and ICC; Nevertheless, opposite outcomes were also
reported in the study of RaAmanathan, A.K. [1], whose
finding showed that results of hallux area were
unstable.

In our study, according to the outcomes of
comparison within three, four, and five
medsurements, with the test tridls incredsing and
exception of PTlrel, relidbility of PP and CArel of CP
increased. We suggested that das both the contact
time and loading force were unstable, PTlrel was
unreliable. Thereby our outcomes confirmed our first
hypothesis, where reliability of two variables was
found to incredase upon increasing the test times.
Further, our finding was also consistent with that of
Chenetadl.

Since gait pattern of CP varied for edch subject,
such 3s footflat and forefoot contact, some plantar
areas did not participate in the gadit cycle, three-mask
model strategies were ddopted and reliability of those
areas were considered in our study. Our results
indicated that the best relidble data were obtained for
CArel in all three dreas; while the reliability of PP and
PTIrel under heel and forefoot were poor, this might
be caused by the unstable gait patterns. Hence, our
second dnd third hypotheses were partially
confirmed.

At last, dlthough ICC and CoV of CP varied with
various regions, 44.4% ICC items were larger than
0.75, 33.3% of those were higher than 0.5, and 77.8%
CoV items were lower than 50%, thereby, we
suggested that Footscan pressure plate was reliable in
the study of CP subjects in terms of plantar pressure
distribution.

Although positive outcomes were obtained,
limitations still existed and need {o be comprehended
with caution: 1) subjects were asked to walk with their
own selected speed and the factor of speed was
potentially correlated with PP dand PTlrel; 2) a small
sample strategy was adopted in this study and this
might contribute to a larger vibration range of data.
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halucele ar functiona ca mecanism de Tmpingere,
dcedsta regiune a avut valori moderdte pentru CoV si
ICC. Cu toate acestea, rezultate opuse au fost raportate
in studiul lui Ramanathan, A.K. [1], care a constatat ca
rezultatele zonei haluceluiau fost instabile.

Tn studiul nostru, in conformitite cu rezultitele
comparatiei celor trei, patru si cinci masuratori, la
cresterea numarului de masuratori, cu exceptia PTlrel,
fiabilitatea PP si CArel la subiectii cu PC a crescut. Noi
am sugerat ca, Intrucat atat timpul de contact, cat si
forta de incarcare au fost instabile, valorile PTIrel nu au
fost fiabile. Astfel rezultatele nodstre dau confirmat
prima ipoteza, in care fidbilitdtea a doua variabile a
crescut cu marirea numarului de masuratori. Mai mult,
constatarea noastra a fost, de asemenea, in
concordantd cu aceed d lui Chensi colab.

Tntrucat tiparul de mers al subiectilor cu PC &
variat de 13 unul 13 altul, cum ar fi faza de sprijin si
contactul antepiciorului, si unele zone plantare nu au
participat |a ciclul de mers, s-a adoptat modelul cu trei
zone si s-a studiat fidbilitatead acestor zone. Rezultatele
noastre au indicat ca cele mai bune date fiabile au fost
obtinute pentru CArel in toate cele trei regiuni; in {imp
ce fiabilitatea PP si PTIrel Ia calcai si antepicior a fost
slaba, acest lucru putand fi cduzat de tiparul instabil al
mersului. Prin urmare, a doua si a treia noastra ipoteza
aufost partial confirmate.

Tn cele din urma, desi ICC si CoV la subiectii cu PC §u
variatin diverse regiuni, 44,4% din elementele ICC au fost
mai mari decat 0,75, 33,3% dintre dcestea au fost mai
mari decat 0,5, si 77,8% din elementele CoV au fost mai
mici decat 50%; astfel, am sugerat ca placa de presiune
Footscdn a fost de incredere in studiul subiectilor cu PCin
ceea ce priveste distributia presiunii plantare.

Desi s-au obtinut rezultate pozitive, du existat si
limitari si dcestea trebuie sa fie luate in considerare cu
precdutie: 1) subiectii du fost rugati sa mearga cu o
viteza la alegere, iar factorul de viteza a fost corelat
potential cu PP si PTlrel; 2) in acest studiu s-a adoptat o
strategie pentru un esantion mic si acest lucru ar putea
contribuild mai mare variabilitate a datelor.




T. LI, B. LI, W. CHEN, J. WU, B. XU, J. ZHOU

CONCLUSION

Overall, relidbility of Footscan plate system in the
study of CP patients was moderate in most variables
and under most plantar regions. Thereby, by incredsing
the test times to no less than five, this protocol could be
dpplied in the clinical and scientific investigation of CP
children.
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COLLAGEN-ALBUMIN-GENTAMICIN HYDROGELS USABLE FOR INFECTED WOUND HEALING
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COLLAGEN-ALBUMIN-GENTAMICIN HYDROGELS USABLE FOR INFECTED WOUND HEALING
ABSTRACT. The dim of this study was to develop new hydrogels for infected wound treatment. The mdin components of hydrogels were fwo proteins, one fibrous
(type | collagen in the form of gel) and one globular (dlbumin) in different ratios (10, 20 and 30%), and gentamicin was selected as dn antibiotic drug model. The
properties of the obtdined hydrogels were estimated by rheological medasurements and the corresponding lyophilized forms by water up-take capacity. The results
showed that the promising hydrogels which can provide good absorbance and antimicrobial properties at the sdme time are the ones with maximum 20% albumin
and 0.2% gentamicin and the in vitro tests are further recommended.
KEY WORDS: hydrogels, collagen, rheology, dlbumin

HIDROGELURI PE BAZA DE COLAGEN-ALBUMINA-GENTAMICINA UTILIZATE PENTRU TRATAREA RANILOR INFECTATE
REZUMAT. Scopul dcestei lucrdri @ fost de @ dezvoltd noi hidrogeluri pentru tratdmentul ranilor infectdte. Componentii principali ai hidrogelurilor au fost doua
proteine, una fibrodsa (colagen de tip | sub forma de gel) si una globuldra (albumina) in proportii diferite (10, 20 si 30%) si gentamicina a fost selectata ca model de
antibiotic. Proprietatile hidrogelurilor obtinute au fost determinate prin masuratori reologice, iar formele corespunzatoare liofilizate, prin cdpacitatea de absorbtie.
Rezultatele du aratat ca hidrogelurile cele mai promitatodre care prezinta absorbtie buna si in aceldsi timp proprietdti antimicrobiene sunt cele cu maxim 20%
dlbuminadsi0,2% gentdmicing, idr testele in vitro sunt recomdndate in continuare.
CUVINTE CHEIE: hidrogeluri, colagen, reologie, dlbumina

DES HYDROGELS A BASE DE COLLAGENE-ALBUMINE-GENTAMICINE UTILISES POUR TRAITER LES PLAIES INFECTEES
RESUME. Le but de cet article & été de développer de nouvedux hydrogels pour le traitement des pldies infectées. Deux protéines, I'une fibreuse (colligéne de type |
sous forme de gel) et I'une globulaire (dlbumine) dans des proportions différentes (10, 20 et 30%) ont été les principaux composants d'hydrogels et |d gentamicine a
été choisie comme un modele d'antibiotique. Les propriétés des hydrogels obtenus ont été estimées par des mesures rhéologiques et les formes appropriées
lyophilisées, par 1a capacité d'absorption. Les résultats ont montré que les hydrogels les plus prometteurs qui peuvent fournir une bonne dbsorption et également
des propriétés antimicrobiennes sont ceux qui contiennent un maximum de 20% d'albumine et 0,2% gentamicine et les tests in vitro sont toujours recommandés.
MOTS-CLES: hydrogels, colldgéne, rhéologie, dlbumine
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INTRODUCTION

Burn accidents have various sources (headt,
chemicals, radiation, electricity, etc.) and are
common painful injuries. In case of major injury or
inddequate treatment over time the result can vary
from permanent scars to death [1]. There are
numerous types of dressings with different
structures: membranes, scaffolds or hydrogels made
from natural or synthetic materidls. For a proper
hedling, the used materidls must fulfill several
conditions such as: maintdining local humidity,
wound protection against infections, wound fluids
and exudates absorption, eldsticity, non-toxicity,
biocompatibility and biodegradability [1].

Hydrogels are polymeric materidls with
tridimensional structure, moderate cross-linked
rate and high hydrophilicity. Due to these
characteristics, hydrogels can absorb a high amount
of water, thus providing @ moist environment for the
wound and at the same time absorbing the wound
exudates [2].

Depending on the materidls used, hydrogels
can be natural, synthetic or semi-synthetic.
Recently, researchers developed hydrogels from
natural polymers like sodium alginate [3], hyaluronic
acid [4], chitosan [5], dextran [6], gelatin [7],
collagen or dlbumin, ds such, or in combination with
other synthetic polymers such ds PVA (polyvinylic
dlcohol) [8].

Collagen is the most common protein in human
body. The one extracted from bovine tissue has the
nearest structure to the human one [9]. Due to this
similarity, devices made from this materiadl present
high biocompatibility and they are of great help for
wound headling. I can be processed into many forms
like fibers, gels, scaffolds, films and successfully
used in tissue engineering [10]. Besides
biocompatibility and biodegradability, collagen
provides a pattern for cell attachment, migration
and proliferation [11].

Albumin, the main protein of human plasma, is
a hydrophilic protein that can be found mostly in
blood vessels and corneal epithelium. It has the role
to maintdin osmotic pressure and by this typical
fedture tissue tolerance can be controlled [12].
Many studies showed that albumin is a proper

INTRODUCERE

Accidentele soldate cu arsuri provenite din diverse
surse (caldura, chimicale, radiatii, electricitate etc.) sunt
cele mai comune si dureroase leziuni. Tn cazul unor rani
majore sau 1n cazul in care tratamentul de-a lungul
timpului nu este cel adecvat, rezultatele pot varia de la
cicatrici permanente la moarte [1]. Exista numeroase
tipuri de pansamente cu structuri diferite: membrane,
matrici spongioase sau hidrogeluri, realizate fie din
materiale naturale, fie sintetice. Pentru o vindecare
propice, materialele utilizate trebuie sa indeplineasca
numeroase conditii precum: mentinerea umiditatii
locale, protectia ranii impotriva infectiilor, absorbtia
fluidelor si a exsudatelor, elasticitate, non-toxicitate,
biocompatibilitate si biodegradabilitate [1].

Hidrogelurile sunt materiale polimerice cu structura
tridimensionald, procent limitat de reticulare si hidrofilie
ridicatd. Datorita acestor caracteristici, hidrogelurile pot
absorbi o cantitate ridicata de apa, asadar ofera ranii un
mediu umed si Tn acelasi timp are capacitatea de a absorbi
exsudatele produse de aceasta [2].

n functie de materialele utilizate, hidrogelurile
pot fi naturale, sintetice sau semisintetice. Recent,
cercetatorii au dezvoltat hidrogeluri din polimeri
naturali precum alginatul de sodiu [3], acidul
hidluronic [4], chitosanul [5], dextranul [6], gelatina
[7], colagenul sau dlbumina, folosite cd atare sau in
combinatie cu alti polimeri sintetici precum APV-ul
(alcoolul polivinilic) [8].

Colagenul este cea maiintalnita proteina din corpul
uman. Cel extras din piele bovina are cea mai apropiata
structura de cel uman [9]. Datorita acestei similitudini,
dispozitivele realizate din acest tip de material prezinta
biocompatibilitate ridicata si sunt de un real ajutor in
vindecarea ranilor. Colagenul poate fi procesat in
numeroase forme: fibre, geluri, matrici spongioase,
filme, si pot fi utilizate cu succes in ingineria tisulara [10].
Pe langa biocompatibilitate si biodegradabilitate,
colagenul reprezintd si un model pentru atasarea,
migrareasi diferentierea celulelor [11].

Albumina, proteina principala din plasma umana,
este o proteina hidrofila ce se poate gdsi predominant
in vasele de sange si epiteliul corneal. Are rolul de a
mentine presiunea osmotica si prin aceasta
caracteristica se poate controla toleranta tisulara [12].
Numeroase studii au demonstrat ca albumina este un
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carrier for fatty acid and it can bind oleic acid.
Therefore it was used in dressing materidls to
transport oleic acid to the wound. This way, the
human neutrophil eldastase, a cationic protease
present in high amount in the non-headling wound, is
inhibited [13]. Albumin has been widely dpplied to the
delivery of drugs such as nanoparticle albumin-bound
(Nab) for the delivery of paclitaxel (Abraxane) in
tredting metastatic bredst cancer, theranostic
dlbumin nanoparticles physically lodaded with an
anticancer drug (doxorubicin) [14].

Over the years, gentamicin has been used {o {reat
skin infection due to its dction agdinst aerobic gram-
negative and gram-positive bacteria [15].

Thus, the purpose of this study was to design and
characterize some hydrogels with potentidl use in
infected wound dressings, based on collagen, albumin
and gentamicin, and to characterize them by
rheological and water uptake and enzymatic
degradation measurements. The results of
characterization showed us that hydrogels are
promising materidls and can bein vitro tested.

MATERIALS AND METHODS

Materials

Type | fibrillar collagen gel (Coll) was extracted
from calf hide with initidl concentration of 2.46%, using
technology currently available in Collagen Department
of Division Leather and Footwear Research Institute
[16]. Albumin (Alb) and glutaraldehyde (GA) were
purchased from Merck (Germany), and gentamicin
(Gen) from Fluka (USA).

Collagen Hydrogel Preparation

Collagen hydrogels were obtained by continuous
stirring of gels adjusted at 1% and 7.3 pH, using 1M
sodium hydroxide, gentamicin with 0.2% (w/v) and
different concentrations of dlbumin (10, 20 dnd 30%),
reported to dry collagen substance. Then, all the
composite gels were crosslinked with a specific
amount of glutaraldehyde (0.5% reported to collagen
dry substance), cast in Petri dishes, kept at 4°C for 24
hours, resulting in hydrogels, named as shown in
Table 1.
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transportor corespunzator pentru acizii grasi si poate lega
acidul oleic. Asadar, aceasta a fost utilizata in obtinerea
pansamentelor pentru transportul acidului oleic catre
rana. Astfel este inhibata elastaza neutrofilda umana, o
proteaza cationica prezentd in cantitate ridicata in ranile
nevindecate [13]. Albumina a fost aplicata pe scara larga in
eliberarea de medicamente precum nanoparticule de
albumina (Nab), pentru eliberarea paclitaxelului
(Abraxane) in tratarea canceruluila san aflat in metastaza,
nanoparticule de albumina incarcate cu medicament
anticancer (doxorubicina) utilizate in teranostica [14].

De-a lungul timpului, gentdmicina a fost utilizata
pentru a trata infectiile tisulare datorita activitatii sale
impotriva bacteriilor aerobe gram-negative si gram-
pozitive [15].

Astfel, scopul acestei lucrari a fost de a proiecta
hidrogeluri cu utilizare potentiala ca pansamente
pentru rani infectate, pe baza de colagen, albumina si
gentamicina, cu ajutorul masuratorilor reologice si
absorbtiei de apa. Rezultatele caracterizarilor ne-au
aratat ca hidrogelurile sunt materiale promitatoare ce
pot fitestate in vitro.

MATERIALE SI METODE

Materiale

Gelul de colagen fibrilar de tip I (Coll) a fost extras
din piele de vitel cu concentratie initiala de 2,46%,
utilizand tehnologia prezenta in Departamentul de
Colagen din cadrul Institutului de Cercetari Pielarie
Tncaltdminte [16]. Albumina (Alb) si glutaraldehida (GA)
au fost achizitionate de la Merck (Germania) si
gentamicina (Gen) de la Fluka (USA).

Prepararea hidrogelurilor colagenice

Hidrogelurile colagenice au fost obtinute prin
amestecare continua a gelurilor ajustate la concentratie
de 1% si pH 7,3, utilizdnd hidroxid de sodiu 1M, a
gentamicinei cu o concentratie de 0,2% (w/v) si diferite
concentratii de albumina (10, 20, 30%), raportate la
substanta uscata. Apoi, toate gelurile compozite au fost
reticulate cu cantitatea specifica de glutaraldehida (0,5%
raportata la substanta uscata de colagen), turnatein vase
Petri, tinute la o temperatura de 4°C timp de 24 de ore,
rezultand hidrogeluri denumite asa cum arata Tabelul 1.
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Table 1: Collagen hydrogel composition
Tabelul 1: Compozitia hidrogelurilor de colagen

_----
_----
A5 1 = 0.2 0.5
K110 02 05
A7 1 20 0.2 0.5
o1 02 05

Rheological Studies

The flow properties of the designed hydrogels
were determined with a rotational viscometer
MultiVisc-Rheometer, Fungildb, equipped with
standard spindle TR 9 and ultrathermostat
ThermoHaake P5. The rheological measurements were
carried out at 37°C+0.5°C. The operational conditions
were detdiled in our previous studies [17]. The viscosity
of the hydrogels was evdluated as a function of shear
rate and the corresponding curves were recorded. To
quantify the rheological behaviour of hydrogels, the
Power law model was dpplied (eq. 1):

where m and n are flow parameters correlated with the
designed hydrogels composition and determined
through the linedrization of eq. (1) by double
logarithmic method [18].

After rheological determinations the collagen gels
were freeze-dried with Deltd 2-24 LSC (Martin Christ,
Germany) freeze-dryer, using the lyophilization
program previously described [19] and collagen
matrices were obtdined. They were coded from P1 to
P8 having the same composition as A1+ A8 hydrogels.

Water Uptake

Collagen matrices obtdined by lyophilization
were tested in terms of water absorption. They were
firstly immersed in water at 36°C then withdrawn
and weighed at fixed time intervals. The equation

Analize reologice

Proprietatile de curgere ale hidrogelurilor
proiectate au fost determinate cu un viscozimetru de
rotatie MultiVisc-Rheometer, Fungilab, echipat cu un
ax standard TR 9 si un ultratermostat ThermoHaake P5.
Masuratorile reologice au fost realizate la 37°C+0,5°C.
Conditiile de operare au fost detaliate in lucrarile
anterioare [17]. Viscozitatea hidrogelurilor a fost
evaluata ca o functie a vitezei de forfecare si curbele
corespunzatoare au fost finregistrate. Pentru a
cuantifica comportamentul reologic al hidrogelurilor, a
fost aplicat modelul legii de tip putere (ec. 1):

n=m-y " (1)

unde m si n sunt parametrii de curgere corelati cu
compozitia hidrogelurilor proiectate si determinati
prin liniarizarea ec. (1) prin metodd dublu
logaritmica [18].

Dupa determinarile reologice, gelurile de colagen
au fost liofilizate utilizand liofilizatorul Delta 2-24 LSC
(Martin Christ, Germania), folosind programul de
liofilizare prezentat anterior [19] si au fost obtinute
matrici colagenice. Acestea au fost notate de la P1 1a P8
avand aceeasi compozitie cu hidrogelurile A1+ A8.

Absorbtia de apa

Matricile colagenice obtinute Tn urma liofilizarii du
fost testate din punctul de vedere al absorbtiei de apa.
Acestea au fost initial imersate in apa la 36°C apoi
scoase si cantdrite la intervale de timp fixe. Ecuatia
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used (eq. 2) for water dbsorption determination
was:

%Water up-take / %Absorbtie apd = (Wt — Wd)/ Wd (g/g)

where Wt is the weight of the swollen samples at
immersion time {, and Wd denotes the weight of the
dry samples. Allthe samples were studied in triplicate.

RESULTS AND DISCUSSION

The influence of formulation factors on the
rheological behaviour of the tested hydrogels,
plotted as viscosity versus sheadr rate, is shown in
Figure 1a (series A1-A4) and Figure 1b (series A5-
A8).

utilizatd (ec. 2) pentru determinarile de absorbtie de
apa a fost:

(2)

unde Wt este greutatea probei imersate la timpul t si
Wd este greutatea probei uscate. Toate probele au fost
studiateTntriplicat.

REZULTATE Sl DISCUTII

Influenta factorilor de formulare asupra
comportamentului reologic al hidrogelurilor testate,
reprezentati grafic ca viscozitate in functie de viteza de
forfecare, este prezentata in Figura 1a (probele A1-A4)
siFigura 1b (probele A5-A8).
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Figure 13. Plots of viscosity ds a function of shear rate
for the collagen-albumin hydrogels
(series A1-A4) evaluated at 37°C
Figura 1a. Graficul viscozitatii Tn functie de viteza
de forfecare pentru hidrogelurile colagen-albumina
(seriile A1-A4) evaluate 13 37°C

As it can been seen in Figure 1 a-b similar flow
profiles were recorded for all hydrogels without (A1-
A4) and with gentamicin (A5-A8), the viscosity
decreasing with shedr stress increadse. This
behaviour leads to pseudoplastic properties of the
samples which facilitate the formulations flow and
consequently their suitable manipulation [20].
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Shearrate (s )

Figure 1b. Plots of viscosity as a function of shear rate
for the collagen-albumin hydrogels with gentamicin
(series A5-A8) evaluated &t 37°C
Figura 1b. Graficul viscozitatii in functie de viteza
de forfecare pentru hidrogelurile colagen-albumina
cu gentamicina (seriile A5-A8) evaluate Ia 37°C

Asa cum se poate observa in Figura 1 a-b, au fost
inregistrate profiluri de curgere similare pentru toate
hidrogelurile fara (A1-A4) si cu gentamicind (A5-A8),
viscozitatea scazand cu cresterea tensiunii de forfecare.
Acest comportament duce la proprietati pseudoplastice
ale probelor care faciliteaza curgerea formularilor si, in
consecinta, manipularea adecvata a acestora [20].
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The Power law equation dpplied to rheological Ecuatia legii de tip putere aplicata datelor
data led to flow parameters, m and n, mentioned in reologice a dus la parametrii de curgere m si n,
Materials and Methods section, and listed in Table 2. mentionati in sectiunea Materiale si metode si listatiin
The coefficient value determinations, ranging between Tabelul 1. Determinarile valorilor coeficientilor, variind
0.9828 and 0.9967, indicate that this rheological model intre 0,9828 si 0,9967, indica faptul ca acest model
fitted well the experimental data. reologic se potriveste cu datele experimentale.

Table 2: Power l[aw model fitting parameters and the corresponding coefficients value determinations
for collagen hydrogels analyzed at 37°C
Tabelul 2: Parametrii de fitare ai modelului legii de tip putere
si determinarile valorilor coeficientilor corespunzatori pentru hidrogelurile colagenice analizate 1a 37°C

10.921 12.812 13.605 12.483 5.162 6.676 8.357 7.121

R? 0.9914 0.9964 0.9939 0.9866 0.9917 0.9967 0.9828 0.9904

From Table 2 it can be noticed that the presence of Din Tabelul 2 se podte observa ca prezenta albuminei
dlbumin in hydrogel formulations (A1-A4) leads to a in compozitia hidrogelurilor (A1-A4) conduce la o valoare
higher m value (associated with the viscosity recorded m (asociata cu viscozitatea inregistratda pentru viteza de
for the shear rate of 1-s-1) [18, 21, 22] than the one forfecare de 1-s-1) [18, 21, 22] mai mare decat cea
corresponding to the sample without albumin (A1). For corespunzatoare probelor fara albuminda (Al). Pentru
both hydrogel series, A1-A4 and A5-A8, the highest m ambele serii de hidrogeluri, A1-A4 si A5-A8, cea mai mare
value was obtdined for a concentration of 20% albumin, valoare a lui m a fost obtinutda la o concentratie de
dbout 1.25 and 1.62 times higher in comparison with albumina de 20%, de 1,25 si 1,62 de ori mai mare in
thereference collagen hydrogels A1and AS. comparatie cu hidrogelul de referinta din colagen A1 si AS.

The addition of gentamicin in formulations (A5- Adaugarea gentamicinei in compozitie (A5-A8)
A8) ledds to @ marked decredse of m parameter, duce la o scadere accentuata a parametrului m, intre
between 38.5-52.8%. 38,5-52,8%.

The water up-take studies showed that all the Studiile de dbsorbtie de apd au ardtat cd toate
matrices were very dbsorbent, even from the first matricile au fost foarte absorbante, chiar din primele
minutes and this property is influenced both by minute si aceasta proprietate este influentata atat de
dlbumin and gentamicin contents. In Figure 2 are continutul de albumina, cat si de gentamicina. Tn Figura 2
presented the water up-take for sdmples with dlbumin sunt prezentate absorbtiile de apa pentru probele cu
and gentamicin compared with the control one. albumina sigentamicina comparate cu proba de referinta.

45
40
0o 35
?30
;*_.; 25
E20
£15
F 1o
3
0
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Figure 2. The water up-take for matrices: P1 (control), P3 (colldgen with dlbumin) and P5 (colldgen with gentamicin)
Figura 2. Absorbtia de dpa pentru matricile: P1 (martor), P3 (colagen cu dlbumina) si P5 (colagen cu gentamicina)

Ledther and Footwear Journal 15 (2015) 4

@



COLLAGEN-ALBUMIN-GENTAMICIN HYDROGELS USABLE FOR INFECTED WOUND HEALING

As we can see in Figure 2, the albumin, being a
globular protein, incredased the hydrophilicity of
matrices, meanwhile the gentamicin which is an
aminoglycoside, crosslinked the collagen, obtdining
more dense structures.

As Figure 3 showed, among the samples with
dlbumin and gentamicin, the maximum water
dbsorption is for sdmple P7, with 20% dlbumin and
0.2% gentamicin.

Water up-take, g/g
N A T
s & 8 4L &8 & 8

w

Asa cum putem observa in Figura 2, albumina,
fiind o proteind globulara, creste hidrofilicitatea
matricilor, Tn timp ce gentamicind, care este un
aminoglicozid reticulat de colagen, duce la obtinerea
uneistructurimaidense.

Asa cum prezinta Figura 3, dintre probele cu
dlbumina si gentamicind, capacitatea maxima de
absorbtie o prezinta proba P7, cu 20% albumina si 0,2%
gentamicina.

0 I I I I
Ps P65 7 2

Figure 3. The water up-take for Series 2 of matrices
Figura 3. Absorbtia de dpa pentru matricile din serid 2

This behavior showed that an amount higher than
20% albumin is not as efficient and could make the
hydrogel unstable.

CONCLUSIONS

Collagen-albumin hydrogels with and without
gentamicin were prepared and characterized by
rheological analysis and water uptake. The results
showed that high amount of albumin results in high
viscosity and gentamicin content decredses the
viscosity. The rheological analysis was in correlation
with water up-take and showed that the maximum
amount of albumin is 20% reported to collagen (dry
substance) in order to obtdin a stdble and hydrophilic
composition. Based on these results the obtdined
hydrogels are promising to be used in infected wound
healing.
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Acest comportdament aratd ca o cantitate mai
mare de 20% de albumind nu este eficienta si poate
duce lainstabilitatea hidrogelului.
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EFFECT OF ULTRASOUND ON THE DRY HEAT BEHAVIORS OF CATTLEHIDE COLLAGEN FIBERS

INFLUENTA ULTRASUNETELOR ASUPRA COMPORTAMENTULUI TERMIC IN STARE USCATA AL FIBRELOR
DE COLAGEN DIN PIELEA BOVINA

Keyong TANG", Wei TIAN', Fang WANG’, Pengxiang JIA', Jinglong LIU*, M&dilina Georgiana ALBU®
'College of Materisls Science & Engineering, Zhengzhou University, Zhengzhou 450001, Chind

’INCDTP - Division Ledther 3nd Footwear Reseirch Institute, Colldgen Department, 93 lon Minulescu St., 031215, Bucharest, Romania

EFFECT OF ULTRASOUND ON THE DRY HEAT BEHAVIORS OF CATTLEHIDE COLLAGEN FIBERS
ABSTRACT. In this paper, the dry heat behaviors of different cattlehide collagen fiber samples with and without power ultrasound process are studied, and such
instruments as Thermal Platform Microscope, Differential Scanning Calorimetry (DSC) and Thermogravimetry (TG) are employed in the study. Itis indicated that the
dry heat behavior of the samples is slightly decreased because of the power ultrasound process. The reason why it is the case may be that part of the crystalline
structure inthe samplesis destroyed by the power ultrasound process.
KEY WORDS: ultrasound, dry heat behavior, cattlehide collagen fibers, tanning, retanning

INFLUENTA ULTRASUNETELOR ASUPRA COMPORTAMENTULUI TERMIC IN STARE USCATA AL FIBRELOR DE COLAGEN DIN PIELEA BOVINA
ABSTRACT. Tn aceastd lucrare s-a studiat comportamentul termic in stare uscat al diferitelor probe de fibre de colagen din piele bovina cu si fir3 tratament cu
ultrasunete, utilizand instrumente precum microscopul cu platforma termica, calorimetria cu scanare diferentiala (DSC) si termogravimetria (TG). Rezultatele arata
ca comportamentul termic in stare uscata al probelor scade usor datorita tratamentului cu ultrasunete. Motivul este acela ca o parte din structura cristalind a
probelor este distrusa prin tratamentul cu ultrasunete.

CUVINTE CHEIE: ultrasunete, comportament termicin stare uscatd, fibre de colagen din piele boving, tabacire, retabacire

L'INFLUENCE D'ULTRASONS SUR LE COMPORTEMENT THERMIQUE SEC DES FIBRES DE COLLAGENE DU CUIR BOVIN
RESUME. Dans cet article on & étudié le comportement thermique sec de différents échantillons de fibres de colldgene du cuir bovin dvec et sdns traitement par
ultrasons, en utilisant des instruments tels que le microscope a plate-forme thermique, 13 calorimétrie différentielle a balayage (DSC) et I thermogravimétrie (TG).
Les résultats ont indiqué que le comportement thermique sec des échantillons est légérement diminué a cause du traitement par ultrasons. La raison est qu'une

partie dela structure cristdlline des échantillons est détruite par le traitement par ultrasons.
MOTS CLES: ultrdsons, comportement thermique sec, fibres de colldgéne du cuir bovin, tdnnige, retdnnige

INTRODUCTION

It has been more than one hundred years since
people began using power ul{rasound. Ultrasound, an
efficient and green technology, hds been widely used in
mechanics, metallurgy, chemistry, biology, medicine
and many other fields.

After the Second World War, the action of power
ultrasound in leather-making (modification of collagen
fibers) has been recognized gradually. The chemical
dction of power ultrasound comes from cavitation. It is
well known that cavitation may lead to such effects as
librations, decentralization, emulsification, and so on.
Free radicals may even be generated by the power
ultrasound process [1]. Because many liquid-
processing and surface penetrations are involved in
ledather-making, the cavitation and additional effects of

INTRODUCERE

Au trecut mai mult de o suta de ani de cand
odamenii au inceput sa foloseasca ultrasunetele.
Tehnologie eficienta si ecologica, ultrasunetele au fost
utilizate pe scara larga in mecanica, metalurgie, chimie,
biologie, medicina si multe dlte domenii.

Dupa al Doilea Razboi Mondial, a fost recunoscuta
treptat actiunea ultrasunetelorin procesul de fabricare
a pielii (modificarea fibrelor de coldgen). Actiunea
chimica a ultrasunetelor vine de |a cavitatie. Sunt bine
cunoscute efectele cavitatiei, cum ar fi oscilatia,
descentralizarea, emulsiondrea, si multe altele.
Procesul cu ultrasunete podte genera chiar radicali
liberi [1]. Tntrucat fabricarea pielii presupune procese
de prelucrare cu lichide si penetrarea suprafetei,
cavitatia si efectele suplimentare ale ultrasunetelor pot

' Correspondence to: Keyong TANG, College of Mdteridls Science & Engineering, Zhengzhou University, Zhengzhou 450001, Chind. emdil: keyongtdngzzu@ydhoo.com
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power ultrasound may accelerate the process of wet
manufacture to different degrees [2, 3]. There are many
studies on the application of power ultrasound in such
fields as soaking, degredsing, de-hairing, liming,
tanning, dyeing, fatliquoring, and even in the sewage
sludge treatment of leather-making. Power ultrasound
may do well with the dissolution of protein and fat, and
will not induce obvious changes in cattlehide collagen
fibers [3].

Ultrasound may evidently destroy the fat tissues,
and even may make pellicle bredk off from hypoderm.
Power ultrasound hds a good effect on degreasing,
which could eliminate most part of the fat in pig skins.
Its effect is better than that without ultrasound. There
are many studies on the application of ultrasoundinthe
process of tanning, most of which are in the fields of
vegetable tanning, chrome tanning, and synthetic
tanning. The results indicated that ultrasound has an
dssistant effect on tanning, which may shorten the
tanning period, and accelerate the penetration
process. The ultrasound frequencies used in the studies
were from audibility to million of Hertz. In the recent
years, some studies are reported on the application of
power ultrasound on glutaraldehyde tanning, chrome
tanning and titanium tanning. These studies focus on
the effect of power ultrasound on the physical
properties of ledthers.

About the influence of ultrasound on the structure
and dry heat behaviors of collagen fibers, few studies
may be found. These studies show that ultrasound does
not modify the collagen fibers, neither in pre-tanning
process nor in tanning. Little change may take place in
the hydrothermal stability of the ledthers [4-7]. As to
the influence of power ultrasound on the dry hedt
behaviors of cattlehide collagen fibers, no reports may
be found at all. In this pdper, on the basis of our
previous study [8-11], the dry heat behaviors of both
chrome tanned cattlehide collagen fibers and retanned
samples with and without power ultrasound process
are studied. Such ingtruments as Thermal Platform
Microscope, Differential Scanning Calorimetry (DSC)
and Thermogravimetry (TG) are employed in the study.
It is indicated that the dry heat behavior of the samples
is slightly decreased because of the power ultrasound
process. The redason why it is the case may be that part
of the crystalline structure in the samples is destroyed
by power ultrasound process.

dccelera procesul de prelucrare umeda in diferite grade
[2-3]. Exista multe studii cu privire 13 aplicarea
ultrasunetelor Tn operatiuni precum fnmuierea,
degresarea, Tndepartarea parului, cenusarirea,
tabacirea, vopsirea, ungerea pielii, si chiar siin tratarea
namolului rezultat Tn urma fabricarii pielii.
Ultrasunetele pot avea efecte pozitive asupra dizolvarii
proteinelor §i grasimilor, si nuinduc modificari evidente
in structura fibrelor de colagen din piele bovina [3].

in mod evident, ultrdsunetele pot distruge
tesuturile adipoase, si chiar pot duce I3 ruperea
peliculei din hipoderma. Ulirasunetele au un efect
pozitiv asupra degresarii, putand elimina cea mai mare
parte a grasimii din pieile de porc. Efectul sdau este
preferabil unui proces fara tratare cu ultrasunete.
Exista multe studii cu privire 13 aplicarea ultrasunetelor
in procesul de tabdcire, majoritatead la tabacirea vegetala,
n crom si sintetica. Rezultatele au indicat ca ultrasunetele
ajutalatabacire, reducand timpul de tabacire sidccelerand
procesul de penetrare. Frecventele ultrasunetelor folosite
n studii au fost de I3 pragul de audibilitate Ia milioane de
Hz. Tn ultimii &ni, unele studii du riportat aplicires
ultrasunetelor la tabacirea cu glutaraldehida, tabacirea in
crom si tabacirea cu titan. Aceste studii se concentredza
asupra efectului ultrasunetelor asupra proprietatilor fizice
ale pielii.

Exista putine studii despre influenta ultrasunetelor
dsupra structurii fibrelor de colagen si asupra
comportdmentului termic in stare uscata al acestora.
Aceste studii drata ca ultrasunetele nu modifica fibrele de
colagen, nici in procesul de pre-tabacire, nici in cel de
tabacire. Pot avea loc mici modificari in stabilitatea
hidrotermica a pieilor [4-7]. In ceed ce priveste influentd
ultrasunetelor asupra comportamentului termic Tn stare
uscata al fibrelor de colagen din piele bovina, nu exista
deloc rapoarte. In aceast lucrare, pe baza studiului nostru
anterior [8-11], se studiazd comportamentul termic in
stare uscata al fibrelor de coldgen din pielea bovina
tabacitd cu crom si retabacita, cu si fara tratare cu
ultrasunete. Tn studiu se utilizeaza instrumente precum
microscopul cu platforma termica, cadlorimetria
diferentiala de baleiaj (DSC) si termogravimetria (TG). Se
constata o scadere usoara a comportamentului termic in
stare uscata al probelor datorata procesului de tratare cu
ultrasunete. Motivul poate fifaptul cd o parte din structura
cristalina a probelor este distrusa prin actiunea
ultrasunetelor.
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EXPERIMENTAL

Main Materials and Apparatus

Sodium chloride, analytically pure, and sodium
hydroxide, chemically pure, were made by Shanghai
Chemical Redgent Co., Ltd. Silver nitrate made by
Shanghai Silica Gel Factory, is analytically pure.
Glutaraldehyde solution (25%), which is biochemical
reagent, was made by Shanghai Chemical Reagents
Co., Ltd. Sodium carbonate, which is analytically pure,
was made by Tianjin Sitong Chemical plant. Chrome
tanned liquor reduced by glucose, whose basicity was
38%, was prepared in our ldaboratory. Un-tanned
cattlehide collagen fibers were prepared according to
reference [9]. Chemically pure, Analytically pure, and
Biochemical reagent are different grades of national
reagent purity standards of P. R. China. Ultrasonic
generator is made by Kunshan ultrasonic dapparatus
Co. Ltd. PHS-2A pH measurement instrument was
made by Leici Instrument Plant, Shanghadi, China.
TG209 thermal analyzer was made by NETZSCH,
Germany.

Procedures
Prepdrdtion of Untdnned Cdttlehide Colldgen Fibers

Sample without Ultrdsound Process

Seethereference [9].

Sample with Ultrasound Process

0.5 grams of untanned cattlehide collagen fibers
are putinto a beaker which contding 20 g distilled water.
The bedker was put into the ultrasonic generator. It was
ensured that the liquid level in the beaker was lower
than that of ultrasonic generator. And then, the
samples were processed with ultrasound (25 kHz) for
an hour at room temperature. After being bathed and
filtrated, the samples were put into a desiccator with
silica gel in it for more than two weeks until the weight
of the sdmple did not change anymore. This means that
the moisture content in the sample reached a stable
level. The samples were ready for subsequent study.
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PARTEA EXPERIMENTALA

Materiale si aparate utilizate

Clorura de sodiu, de calitate analitica pura, si
hidroxidul de sodiu chimic pur au fost fabricate de
Shanghai Chemical Redgents Co., Ltd. Azotatul de argint
fabricat Shanghai Silica Gel Factory este de calitate
analitica pura. Solutia de glutaraldehida (25%), redctiv
biochimic, a fost fabricatd de Shanghdi Chemical
Reagents Co., Ltd. Carbonatul de sodiu, de calitate
analitica pura, a fost fabricat de Tianjin Sitong Chemical
Plant. Solutia de crom redusa cu glucoza, cu bazicitate
de 38%, a fost preparata in laboratorul nostru. Fibrele
de coldagen din piele bovina netabacita au fost
preparate in conformitate cu referinta [9]. Chimic pur,
analitic pur, si reactiv biochimic reprezinta diferite
grade de puritate a reactivilor conform standardelor
nationale dle R.P. China. Generatorul de ultrasunete
este fabricat de Kunshdan Co. Ltd. Instrumentul de
masurare d pH-ului PHS-2A & fost fabricat de Leici
Instrument Plant, Shanghai, China. Analizorul termic
TG209 a fost fabricat de NETZSCH, Germania.

Proceduri
Prepdrdred fibrelor de colagen din piei bovine netdbdcite

Proba fard tratament cu ultrasunete

Asevedea referinta [9].

Proba tratatd cu ultrasunete

S-au pus 0,5 g fibre de colagen din piele bovina
netabdacita intr-un pahar cu 20 g apa distilata. S-a pus
paharul in generatorul de ultrasunete. S-a asigurat ca
nivelul de lichid din pahar sa fie mai mic decat cel al
generatorului de ultrasunete. Apoi, probele du fost
tratate cu ultrasunete (25 kHz) timp de o ora la
temperatura camerei. Dupa spalare si filtrare, probele
au fost puse intr-un desicator cu gel de silice timp de
peste doud saptamani, pana ce greutatea probelor a
ramas constantd. Aceasta fnseamna ca continutul de
umiditate al probei d ajuns |3 un nivel stabil. Probele du
fost gata pentru studiu ulterior.
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Prepdration of Chrome Tanned Cdttlehide Colldgen
Fibers

Sample without Ultrasound Process

The processed technology was according to
reference [9].

Samples Tdnned with Tdnning Liquors Being
Ultrdsound Processed before

The chrome tanning liquor was processed in the
ultrasound generator with the frequency of 25 kHz for
an hour. And then, the processed chrome tanning
liguor was used in the tanning of cattlehide collagen
fibers dccording to reference [9].

Ultrdsound Process before Bdsificdtion of the Tdnning
Process

The process was according to relevant reference
[9] except that, in the tanning process, the
concentration were 2 g/L, 5g /L and 10 g/L (calculated
as Cr,0,), respectively, and sdmples were processed
with ultrasound at the beginning of tanning for an hour.
Thefrequency was 25 kHz and 20 kHz, respectively.

Ultrasound Process at Basification of the Tanning
Process

The process wads according to reference [9] except
that, at the basification, the mixture was processed
with ultrasound, whose frequency was 25kHz, for an
hour.

Prepdrdtion of Chrome Retdnned Cdttlehide Collagen
Fibers

Chrome Retdanning without Ultrdsound Process

0.5 grams of cattlehide chrome tanning collagen
fibers were processed in solution, which contdined 4.8
grams of sodium chloride, 60 milliliters of distilled
water, and 10 grams of chrome tanning liquor reduced
by glucose per liter (calculdted as Cr,0,) for four hours.
In the normal temperature, the pH of the mixture was
ddjusted with 0.01 M of sodium hydroxide to 4.0.
Sufficient shaking was needed occasionally. After being
taken out and filtered, the filtered cake (cattlehide

Prepdrdred fibrelor de colagen din piei bovine
tabadcite cu crom

Proba fdrd tratament cu ultrasunete

Tehnologia de prelucrare a fost in conformitate cu
referinta [9].

Probele tdbdcite cu solutii tanante trdtdte dnterior cu
ultrdsunete

Solutia de tabacire cu crom a fost prelucrata in
generatorul de ultrasunete cu frecventa de 25 kHz timp
de o ora. Apoi, solutia de tabacire cu crom s-a utilizat 13
tabacirea fibrelor de colagen din piele bovina conform
referintei [9].

Procesul de tratdre cu ultrdsunete indinte de
bazificared din cadrul procesului de tabdcire

Procesul a fost in conformitate cu referinta [9] cu
exceptia faptului ca, in procesul de tabacire,
concentratia a fost de 2g/l, 5g/l, respectiv 10g/I
(cdlculate ca Cr,0,) si probele au fost tratate cu
ultrasunete 13 Tnceputul tabacirii timp de o ora.
Frecventa afost de 25kHz, respectiv 20kHz.

Procesul de trdtdre cu ultrdsunete Id bazificdred din
cadrul procesului de tabdcire

Procedeul s-a desfasurat in conformitate cu
referinta [9] cu exceptia faptului ca, la bazificare,
amestecul a fost tratat cu ultrasunete, cu o frecventa de
25kHz,timp de oora.

Prepdrdrea fibrelor de colagen din piei bovine
retdbdcite cu crom

Retdbdcirea cu crom fdrd procesul de trdtdre cu
ultrdsunete

S-au prelucrat 0,5 g fibre de colagen din piele
bovina tabacita cu crom in solutie cu continut de 4,8 g
clorura de sodiu, 60 ml apa distilata si 10 g solutie de
tabacire cu crom redus cu glucoza per litru (calculat ca
Cr,0,) timp de pdtru ore. La temperatura normald, pH-
ulamesteculuia fost ajustat cu 0,01 M hidroxid de sodiu
pana Ia 4,0. Din cand in cand a fost nevoie de agitare.
Dupa ce a fost scoadsa si filtrata, turta (fibre de colagen
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collagen fibers) was purged with distilled water, until
precipitation could not be observed when dropping a
solution of 0.05 gram silver nitrate per liter into the washed
water. The filtered sample was put in @ desiccator with
silica gel in it for more than two weeks until its weight did
not change any more. This means that the moisture
content in the sample did not change anymore at all. The
sample wds ready for subsequent study.

Chrome Retdnning with Ultrdsound Process before
Bdsification

The technology was according to relevant
reference [9] except that the mixture was processed by

d ultrasound of 25 kHz at 40°C before basification for an
hour.

Chrome Retdnning with Ultrdsound Process Gt
Bdasification

The technology was according to relevant
reference [9] except that the mixture was processed by
a ultrasound of 25 kHz at 40°C at basification for an
hour.

Prepdrdtion of Glutdrdldehyde Retdnned Cdttlehide
Colldagen Fibers

Glutdrdldehyde Retdnning without Ultrdsound
Process

The processed technology was according to
relevant reference [9].

Glutdrdldehyde Retdnning with Ultrdsound Process Gt
the Beginning of the Retdnning

The processed technology was daccording to
relevant reference [9] except that the mixture was
processed by a ultrasound of 25kHz at 40°C for an hour
atthe beginning of the retanning.

Glutdardldehyde Retdnning with Ultrdsound Process at
the End of the Retdnning

The processed technology was according to
relevant reference [9] except that the mixture was
processed by a ultrasound of 25kHz at 40°C for an hour
attheend of the retanning.
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din piele bovina) a fost curatata cu apa distilata, pana ce
nu s-a mai putut observa precipitarea dupa turnarea
unei solutii de 0,05 g azotat de argint 13 litru Tn apa de
spalat. Proba filtrata a fost pusa intr-un desicator cu gel
de silice timp de peste douda sdaptamani pana ce
greutatea acesteia a ramas constantda. Aceasta
inseamna ca continutul de umiditate al probei a djuns 1a
un nivel stabil. Proba a fost gata pentru studiu ulterior.

Retdbdcirea cu crom si tratarea cu ultrasunete inainte
de bazificare

Tehnologia a fost Tn conformitate cu referinta [9],
cu exceptia faptului ca amestecul a fost {ratat cu
ultrasunete la frecventa de 25 kHz, Ia 40°C, indinte de
bazificare, timp de o ora.

Retdbdcirea cu crom si tratarea cu ultrasunete la
bazificare

Tehnologia a fost Tn conformitate cu referinta [9],
cu exceptia faptului ca amestecul a fost tratat cu
ultrasunete la frecventa de 25 kHz, 1a 40°C, indinte de
bazificare, timp de o ora.

Prepdrdred fibrelor de colagen din piei bovine
retabdcite cu glutaraldehidd

Retdbdcirea cu glutaraldehida fard tratdre cu
ultrdsunete

Tehnologia de prelucrare a fost in conformitate cu
referinta [9].

Retdbdcirea cu glutaraldehida si tratarea cu
ultrasunete la inceputul retdbdcirii

Tehnologia a fost Tn conformitate cu referinta [9],
cu exceptia faptului ca amestecul a fost {ratat cu
ultrasunete la frecventa de 25 kHz, Ia 40°C, indinte de
bazificare, timp de o ora, laTnceputul retabacirii.

Retdbdcirea cu glutaraldehida si tratarea cu
ultrasunete la finalul retabdcirii

Tehnologia a fost Tn conformitate cu referinta [9],
cu exceptia faptului ca amestecul a fost tratat cu
ultrasunete la frecventa de 25 kHz, 1a 40°C, indinte de
bazificare, timp de o ora, la finalul retabacirii.
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Determindtion of the Dry Hedt Shrinkdge of the
Samples

The dry heat shrinkdge behdviors of the samples
were determined dccording to reference [11].

Thermo-grdvimetric (TG) dnd Differentidl Scénning
Cdlorimetry (DSC) Andlysis

The Thermo-gravimetric (TG) and Differential
Scanning Calorimetry (DSC) analysis were conducted
dccording to reference [9].

RESULTS AND DISCUSSION

Effect of Ultrasound on Untanned Cattlehide
Collagen Fibers

The dry heat shrinkdage behaviors, Differentidl
Scanning Calorimetry (DSC) and Thermogravimetry
(TG) curves of cattlehide collagen fibers with and
without power ultrasound process are shown in
Figures 1,2 and 3, respectively.

From Figure 1, compared with the cattlehide
collagen fibers without ultrasound process, the
shrinkdge beginning temperature of ultrasound
processed samples slightly decredses, but the sharp
shrinkdge temperdture is almost invariable. From
Figure 2, after being processed by ultrasound, the
melting temperature of the sample decreases from
221°C to 219°C. The DSC curve of samples being
ultrasound processed is lower than that of the sample
without being ultrasound processed. The redason may
be that, by processing under ultrasound condition, part
of the crystalline structure in the collagen fibers is
destroyed. And, as a result, less energy is needed to
destroy the whole crystalline structure when the
shrinkage takes place. From Figure 3, for thermal
degradation taking place, the initidl degradation
temperature is the same. But the thermal degradation
of cattlehide collagen fibers with a power ul{rasound
processed history is edsier than that of the sample
without power ultrasound processed history. Another
evidence for the contention that part of the crystalline
structure may be destroyed by ultrasound process is
provided.

Determindrea comportamentului termic la contractie
al probelor

Comportamentul termic de contractie in stare uscata
al probelor afost determinat conform referintei [11].

Andlizd termogravimetricd (TG) si cdlorimetrid
diferentiald de baleiaj (DSC)

Andliza termogravimetrica (TG) si calorimetria
diferentiala de baleiaj (DSC) s-au efectuat fin
conformitate cu referinta [9].

REZULTATE SI DISCUTII

Influenta ultrasunetelor asupra fibrelor de colagen
din piele bovina netabacita

in Figurile 1, 2, respectiv 3 sunt prezentite
comportamentul termic la contractie in stare uscata,
curbele rezultdte in urma calorimetriei de scanare
diferentiala (DSC) si dnalizei termogravimetrice (TG) a
fibrelor de colagen din piele bovina cu si fara tratare cu
ultrasunete.

Figura 1 arata ca, in comparatie cu fibrele de
colagen din piele bovina fara tratare cu ultrasunete,
temperatura de contractie initiald a probelor tratate
cu ultrasunete scade usor, dar apoi ramane dproape
invariabila. Din Figura 2 reiese ca, dupa tratamentul
cu ultrasunete, temperatura de topire a probei scade
de 13 221°C 13 219°C. Curba DSC a probelor tratate cu
ultrasunete este mai mica decat cea a probei fard
tratare cu ultrasunete. Motivul poate fi faptul ca, prin
tratarea cu ultrasunete, o parte din structura
cristalina a fibrelor de colagen este distrusa. Prin
urmare, este necesdara mai putina energie pentru a
distruge intreaga structurd cristalind cand are loc
contrdctia. Figura 3 arata ca, 1a degradarea termica,
temperatura initiald de degradare este aceeisi. Insd
degradarea termica a fibrelor de colagen din piele
bovina tratate anterior cu ultrasunete are loc mai usor
decat cea a probei fara tratament cu ultrasunete.
Acedsta este o alta dovada pentru afirmatia ca o parte
din structura cristalina poate fi distrusa printr-un
proces de tratare cu ultrasunete.
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Figure 1. Dry heat shrinkage behaviors of untanned
samples: —W — untanned sample without ultrasound,
—e — untanned sample processed by ultrasound
Figura 1. Comportamentul termic la contractie
n stare uscata al probelor netdbacite:

—m — proba netabdcita fara {ratdre cu ultrasunete,
—e — proba netdbacita tratata cu ultrasunete
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Figure 2. DSC curves of untanned samples:
1 - untanned sample without power ultrasound,
2 - untanned sample processed by power ultrasound
Figura 2. Curbele DSC ale probelor netabacite:
1 - proba netabacita fara tratare cu ultrasunete,
2 - proba netabdcita tratata cu ultrasunete
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Figure 3. TG curves of untdanned samples:
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1 - untanned sample without power ultrasound,

2 - untanned sample processed by power ultrasound
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2 - proba netabdcita tratata cu ultrasunete

Effect of Ultrasound on Chrome Tanning

Tdnning with Chrome Liquors Processed by
Ultrasound before

The dry heat shrinkdage curves of cattlehide
collagen fibers tanned by chrome tanning liquors with
and without ultrasound process history are shown in
Figure4.
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Influenta ultrasunetelor asupra tabacirii cu crom

Tabdcirea cu solutie de crom a probelor tratate
anterior cu ultrdsunete

Curbele de contractie termica in stare uscata a
fibrelor de colagen din piele bovina tdbacite cu solutie
pe baza de crom, cu sau fard tratare cu ultrasunete, sunt
prezentate in Figura 4.
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Figure 4. Dry heat shrinkdge behaviors of samples tanned with Chrome liquors:
—m — without ultrasound process history, —e — with ultrasound process history
Figura 4. Comportamentul termic la contractie in stare uscata al probelor tabacite cu solutie de crom:
—m — fara tratare cu ultrasunete, —e — tratate cu ulfrasunete

From Figure 4, it may be found that, for all the
samples studied here, the initial shrinkdge
temperatures are almost the same, and the sharp
shrinkdge temperature of the sample tanned by
chrome tanning liquor without ultrdsound process
history is higher than that of the rest. In short, the dry
heat resistance of the sample tanned by chrome
tanning liquor without ultrasound process history is
better than that of the sample with an ultrasound
process history. The component of the tanning liquor is
rather complex. Because of the ultrasound process, the
component in the chrome tanning liquor is changed.
Thetanning functionis changed as a resulf.

Ultrasound Process before Bdsificdtion of Chrome
Tdnning

The shrinkdage behaviors, DSC, and TG curves of
chrome tanned samples with and without power
ultrasound process before basification of chrome
tanning are shown in Figures 5, 6 and 7, respectively. The
chrome contentinthe chrometanningliquors here was 5
g/L(calculated 35 Cr,0,).

Din Figura 4 se poate constata ca, pentru toate
probele studiate aici, temperaturile initiale de
contractie sunt aproadpe la fel, iar temperatura de
contractie a probei tabacite cu solutie pe baza de
crom fara tratament cu ultrasunete este mai mare
decat a celorlalte probe. Pe scurt, rezistenta la caldura
a probei tabacite cu crom, fara tratament cu
ultrasunete este mai buna decat cea a probei tratate
cu ultrasunete. Componentele solutiei de tabacire
sunt destul de complexe. Din cauza procesului tratare
cu ultrasunete, componentele solutiei de tabacire cu
crom se modificad. Prin urmare, se modifica si functia
de tabacire.

Procesul de trdtdre cu ultrasunete inainte de
bazificarea din cadrul procesului de tdbdcire cu crom

Comportamentul la contractie si curbele DSC
si TG ale probelor tdbacite cu crom cu si fara
tratament cu ultrasunete Thainte de bazificare sunt
prezentate in Figurile 5, 6 si 7. Continutul de crom
din solutia de tabacire a fost de 5 g/| (calculat ca
Cr,0,).
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Figure 5. Dry heat shrinkdage behaviors of chrome
tanned samples: —m —chrome tanned sample
without power ultrasound, —e —chrome tanned
sample processed by power ultrasound
Figura 5. Comportamentul termic la contractie
n stare uscata al probelor tabacite cu crom:
—m — proba tabacitd cu crom fara tratare
cu ultrasunete, —e — proba tabacita cu crom
tratata cu ultrasunete
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Figure 6. DSC curves of chrome tanned samples:
1 - chrome tanned sample without power ul{rasound,
2 - chrome tanned sample processed
by power ultrasound
Figura 6. Curbele DSC ale probelor tabacite cu crom:
1 - proba tabdcita cu crom fara {ratdre cu ultrasunete,
2 - proba tabacita cu crom tratata cu ultrasunete
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Figure 7. TG curves of chrome tanned samples: 1 - chrome tdnned sample processed by power ultrasound,
2 - chrome tanned sample without power ultrasound
Figura 7. Curbele TG ale probelor tabacite cu crom: 1 - proba tabacita cu crom tratata cu ultrasunete,
2 - proba tabacita cu crom fara tratare cu ultrasunete

From Figure 5, it may be found that the two curves
are almost similar. It shows that, before the basification
of chrome tanning, power ultrasound has little
influence on the dry heat shrinkage behaviors of the
samples. From Figure 6, it may be found that, for both
samples, the dry heat shrinkage decalescence cannot
be observed, and the thermal degradation parts in the
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Din Figura 5 se poate constata ca cele douad curbe
sunt aproape similare. Acest lucru arata ca, inainte de
bazificare, tratamentul cu ultrasunete are o influenta
redusa asupra comportamentului probelor I3
contractie termica in stare uscata. Figura 6 arata ca, in
cazulambelor probe, nu se poate observa decalescenta
la contractie in stare uscata, idr degradarea termica
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curves of the two samples dre dlmost similar. The DSC
curve of chrome tanned sample with ultrasound
process before basificdtion is lower than that of the
chrome tanned sample without ultrasound process.
The redason why it is the case may be that, by ultrasound
process, the crystalline structure in the sample is partly
destroyed. And, as a result, less energy is needed to
destroy the whole crystalline structure in the cattlehide
collagen fibers. In Figure 7, the two curves are almost
the sdme except at the last part. In the last part of the
curves, the thermal degradation of chrome tdnned
sample without power ultrasound process is faster and
the degradation is more complete. If means that the
degradation redction is made more difficult by the
process of ultrasound.

Some research studies [5-6] demonstrated that
ultrasound process before basification of chrome
tanning process may incredse the penetration of
chrome tanning complexes. There may be two reasons
dbout the effect. Firstly, the cavitation of ultrasound
may have some sepdrating effect on the collagen fibers
and tanning complexes, which may do well {o the
uniform distribution of tanning complexes in the
collagenfibers. As aresult, the leathers are tanned well.
So ultrasound may do well with the tanning process.
Secondly, ultrasound might increase the temperature
of the tanning liquors, which might improve the
coordination of chrome complexes with collagen
molecules. Ultrasound process before basification of
chrome tanning process did well to both the
penetration of the chrome complexes and the
combination of the tanning agents with the collagen
fibers. After this process, the chrome content in the
ledthers wasincreased and the hydrothermal shrinkdge
temperature also improved. However, in this resedrch,
the dry heat shrinkage behaviors of the both samples
are almost the same. It may be that, when the amount
of chrome tanning agents combined with the collagen
fibers reaches a definite degree, the dry heat shrinkage
temperadture reaches its maximum value. Once the
amount of tanning dgents used in the tanning process is
increased agdin, there will be no more chrome
complexes combined with the collagen fibers and no
obvious increase may be found in dry heat shrinkdge of
thesamplesasaresult.

The dry heat shrinkdge curves of cattlehide
collagen fibers processed with different ultrasound

indicata de curbele celor doua probe este aproape
similard. Curba DSC a probei tabdcite in crom tratata cu
ultrasunete indinte de bazificare este mai mica decat
cea a probei tabacite Tn crom fara tratare cu
ultrasunete. Motivul pentru dceasta este ca, prin
tratamentul cu ultrasunete, structura cristalind a
probei este partial distrusa. Prin urmare, este necesara
mai putina energie pentru a distruge intreaga structura
cristalind & fibrelor de coldgen din piele bovina. n
Figura 7, cele doua curbe sunt aproape identice cu
exceptia ultimei parti. In ultima parte a curbelor,
degradarea termica a probei tabacite in crom fara
Aceasta inseamna ca reactia de degradare este
ingreunata de tratamentul cu ultrasunete.

Unele cercetari [5-6] au demonstrat ca
tratamentul cu ultrasunete Tndinte de bazificare poate
creste gradul de penetrare a complecsilor tananti pe
baza de crom. Pot exista douda motive pentru acest
efect. Tn primul rand, civititia ultrisunetelor poate
avea un efect de separare asupra fibrelor de colagen si
complecsilor tananti, cdre poate facilita distributia
uniforma a complecsilor tananti in fibrele de colagen.
Ca urmare, pieile sunt tabacite bine. Asadar,
ultrasunetele au un efect pozitiv dsupra procesului de
tabacire. In &l doiled rand, ultrasunetele ar putea creste
temperatura solutiei de tabacire, ceea ce ar putea
imbunatati coordonarea complecsilor de crom cu
moleculele de colagen. Tratamentul cu ultrasunete
indinte de bazificare a dvut un efect pozitiv atat asupra
patrunderii complecsilor de crom, cat si combinatiei
dintre agentii tananti si fibrele de colagen. Dupa acest
proces, continutul de crom al pieilor a crescut, iar
temperatura de contractie hidrotermica s-a
imbunatatit. Cu toate acestea, Tn acest studiu,
comportamentul 1d contractie termica n stare uscata al
ambelor probe este aproape identic. Este posibil ca,
atunci cand cantitatea de agenti tananti cu crom in
combinatie cu fibrele de coldgen a atins un grad final,
temperatura de contractie sa fi atins valoarea maxima.
Odatd ce cantitateda de agenti tananti utilizata in
procesul de tabacire creste din nou, nu vor mai exista
complecsi de crom combinati cu fibrele de colagen si,
prin urmdre, nu se va mai constata nicio crestere
evidenta a temperaturii de contractie a probelor.

Curbele de contractie termicd a fibrelor de
colagen din piele bovind tratate cu ultrasunete de
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frequencies before basification of chrome tanning
process are shownin Figure 8.

frecvente diferite indinte de bazificare sunt prezentate
in Figurd 8.
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Figure 8. Dry heat shrinkage behaviors of chrome tanned samples: —® — chrome tanned sample
without power ultrasound, —e — chrome tanned sample processed by power ultrasound (25 kHz),
— A — chrome tanned sample processed by power ultrasound (20 kHz)
Figura 8. Comportamentul termic la contractie Tn stare uscata al probelor tabacite cu crom: —B — proba tabacita
cu crom fara tratare cu ultrasunete, —e® — proba tabdacita cu crom tratata cu ultrasunete (25 kHz),
— A — proba tabacita cu crom tratata cu ultrasunete (20 kHz)

From Figure 8, it mdy be found that the dry heat
shrinkage behaviors of cattlehide collagen fibers are all
moved forward becduse of ultrasound process. The
frequency of the ultrasound affects the dry heat
shrinkage behaviors slightly, whether the frequency is
20 kHz or 25 kHz. Compared with sample without
ultrasound process, their initial shrinkage temperature
are almost the same. It could be seen from Figure 8 that
the sharp shrinkage temperature reduced because of
ultrasound process. And the dry heat shrinkage curves
of the sample processed with different ultrasound
frequencies are similar, which demonstrates that the
frequency of ultrasound has little influence on the
chrome retanning effect.

The dry heat shrinkage curves of chrome tanned
cattlehide collagen fibers with and without ultrasound
process before basification are shown in Figures 9, 10
and 11, respectively. The chrome contentin the tanning
liquors are 2 g/L, 5 g/L and 10 g/L, respectively
(calculated ds Cr,0,).

From these figures, it can be found that, for all the
samples processed by ultrasound, the dry heat
behaviors decredase because of ultrasound process
before basification. It demonstrates that the
ultrasound process decreases the dry heat resistance of
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Figura 8 arata accelerarea comportamentului
termic 13 contractie al fibrelor de colagen din piele
bovina, datorita fratamentului cu ultrasunete. Frecventa
ultrasunetelor afecteaza usor comportamentul I3
contractie, indiferent daca frecventa este 20 kHz sau 25
kHz. Comparativ cu proba fara tratare cu ultrasunete,
temperatura de contractie initiala a probelor este
dproape identica. Se podte observa din Figura 8 ca
temperatura de contractie scade datorita procesului de
tratare cu ultrasunete. Si curbele de contractie termica
ale probelor prelucrate cu ultrasunete 13 frecvente
diferite sunt similare, ceea ce demonstreaza ca
frecventa ulirasunetelor are o influenta redusa asupra
efectuluide retabacirein crom.

Curbele de contractie termica ale fibrelor de
colagen din piele bovina tabacite in crom cu si fara
tratdment cu ultrasunete Tndinte de bazificare sunt
prezentate in Figurile 9, 10 si 11. Continutul de crom in
solutiile tanante este de 2 g/, 5 g/l, respectiv 10 g/I
(calculdtca Cr,0,).

Din aceste figuri se poate constata ca, pentru
toate probele tratate cu ultrasunete, comportamentul
termic scade din cauza tratamentului cu ultrasunete
indinte de bazificare. Se demonstreaza ca tratamentul
cu ultrasunete reduce rezistenta la caldura a fibrelor de
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cattlehide collagen fibers. It can also be found that,
when the chrome content in the tdnning liquoris 2 g/L
and 10 g/L, both the initial shrinkdage temperature and
sharp shrinkdge temperatures decredse greatly. In the
case that chrome content is 5 g/L, however, no obvious
decredse in shrinkage temperature may be found. As to
the shrinkage ratios, they decredse when the chrome
content in the chrome liquors is 2 g/L and 5 g/L. In the
caseof 10 g/L, the shrinkage ratio increases. The redson
for this is still unknown and further studies dabout it are
being done.
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Figure 9. Dry heat shrinkage behaviors of chrome
tanned (2 g/L) samples: —m —traditional chrome
tanned sample (2 g/L), —e® — chrome tanned
sample (2 g/L) processed by power ultrasound
Figura 9. Comportamentul termic la contractie
n stare uscata al probelor tabacite cu crom (2 g/l):
—Mm — proba tabacita cu crom, metoda
conventionala (2 g/l), —e — proba tabacita
cu crom (2 g/l) tratata cu ultrasunete

colagen din piele bovina. Se poate constata, de
dsemenea, cd atunci cand continutul de crom din solutia
tanantd este de 2 g/l si 10 g/l, atat temperaturd de
contractie initiald, cat si cea ulterioara scad fodrte mulf.
n cdzul in cire continutul de crom este de 5 g/I, nu se
poate constata nicio scadere evidenta a temperaturii de
contractie. in ceed ce priveste gradul de contrictie,
acesta scade atunci cand continutul de crom din solutiile
cromate este de 2 g/l si 5 g/l. La un continut de 10 g/I,
gradul de contractie creste. Cauza este inca necunoscuta
sise efectueaza studii suplimentare in aceasta privinta.

50
] [ 1]
o] 7;/: |
g o
?”’“ 0°: ]
i Py
o 104 " s

o
L L

S il

T T T T T T T T T T T T
0 50 100 150 200 250 300
Temperature / | &

Figure 10. Dry heat shrinkage behaviors of chrome
tanned (5 g/L) samples: —m — traditional chrome
tanned sample (5 g/L), —e — chrome tanned
sample (5 g/L) processed by power ultrasound
Figura 10. Comportamentul termic la contractie
n stare uscata al probelor tabacite cu crom (5 g/l):
—m — proba tabacitd cu crom, metoda
conventionala (5 g/l), —e — proba tabacita
cu crom (5 g/l) tratata cu ultrasunete
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Figure 11. Dry heat shrinkdge behaviors of chrome tanned (10 g/L) samples: —m —traditional chrome tanned
sample (10 g/L), —e —chrome tanned sample (10 g/L) processed by power ultrdsound
Figura 11. Comportamentul termic la contractie in stare uscata al probelor tabacite cu crom (10 g/l): —m — proba
tabacita cu crom, metoda conventionala (10 g/l), —e — proba tabacita cu crom (10 g/l) tratata cu ultrasunete
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Ultrasound Process dt Bdsificdtion of Chrome Tanning

The dry heat shrinkdge curves of sdmples without
ultrasound process, with ultrasound process before
basification and with ultrasound process at the
basification of chrome tanning process are shown in
Figure 12. The chrome content in the chrome tanning
liquors was 5 g/L (calculated as Cr,0,).

Procesul cu ultrasunete la bazificarea din cadrul
procesuluide tdbdcire cucrom

Curbele de contractie termica ale probelor, fara
tratare cu ultrasunete, tratdte cu ultrasunete indinte de
bazificare sila bazificarea din cadrul operatiunii de tabacire
cu crom sunt prezentate in Figura 12. Continutul de crom
dinsolutiile de tabacire afostde 5 g/l (cdlculat ca Cr,0,).
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Figure 12. Dry headt shrinkdge behaviors of chrome tanned samples: —® —chrome tanned sample
without power ul{rasound, —e —chrome tanned sample processed by ultrasound before basification,
— A —chrome tanned sample processed by ultrasound at basification
Figura 12. Comportamentul termic la contractie Tn stare uscata al probelor tabacite cu crom:
—m — proba tabacita cu crom fara tratare cu ultrasunete, —e® — proba tabacitd cu crom tratata cu ultrasunete
Tnainte de bazificare, — A — proba tabacita cu crom tratata cu ultrasunete la bazificare

From Figure 12, it may be found that both the initial
shrinkdge temperature and the sharp shrinkage
temperature are decreased becduse of ultrasound. It can
be concluded that ultrasound process both before
basification and at the basification of chrome tanning
may reduce the dry heat shrinkdage behaviors of collagen
fibers. Compared with the sample processed by
ultrasound before basification, the decredse is more
obvious in the case of the sample processed by
ultrasound at basification. The redson may be that, at the
basification, the main reaction is the combination of the
chrome complexes with the collagen chains. Ultrasound
possesses the ability of separation, which may have
some bad influence on the combination of the chrome
complexes with the collagen chains. And as a result, the
amount of chrome that tanned leather is decreased and
the shrinkage temperdture of the sample is decredsed.

Effect of Ultrasound on Chrome Retanning

The dry heat shrinkdage curves of chrome
retanned cattlehide collagen fibers with and without
ultrasound process are shownin Figure 13.
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Din Figura 12 se poate constata ca atat
temperatura de contractie initiala, cat si cea
ulterioara scad din cauza ultrasunetelor. Se poate
concluziona ca tratamentul cu ultrasunete atat
indinte de bazificare, cat si la bazificare poate reduce
comportamentul termic |a contractie al fibrelor de
colagen. Comparativ cu proba tratata cu ultrasunete
indinte de bazificare, scaderea este mai evidenta in
cazul probei tratate cu ultrasunete la bazificare.
Motivul poate fi faptul ca, la bazificare, reactia
principala este combinatia complecsilor de crom cu
l[anturile de colagen. Ultrasunetele au capacitatea
de separdre, care poate dvea o influentd nefasta
asupra combinatiei dintre complecsii de crom si
l[anturile de colagen. Ca urmare, scade cantitatea de
crom din pieile tabacite, si scade si temperatura de
contractie a probei.

Influenta ultrasunetelor asupra retabacirii cu crom

Curbele de contractie termica ale fibrelor de
colagen din piele bovind retabacite cu crom, fara
tratdment cu ultrasunete, sunt prezentate in Figura 13.
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From Figure 13, it can be seen that, in the case of
the sample without ultrasound process, the dry heat
shrinkage begins at a lower temperature and ends at a
higher temperature. There is no sharp shrinkage, and the
shrinkdge range is rather wide. In the cases of samples
processed by ultrasound, no matter if the ultrasound
process is before basification or at basification, the
shrinkage temperature ranges are rather narrow. The
reason mady be that ultrasound process results in the
more uniform distribution of chrome complexes in the
samples and the congregation structure in the samples
becomes uniform. Some bigger crystalline regions turn
into smaller ones. The two curves dre dlmost the same,
which means that the function of ultrasound process
before basification and at basification is almost the
same.

Din Figura 13 se poate observa ca, in cazul probei
fara tratament cu ulirasunete, contractia termica incepe
la o temperaturd mai scazutda si se incheie la o
temperatura mai ridicata. Nu are loc nicio contractie
bruscd, idr gdma de contrictie este destul de largs. in
cazul probelor prelucrate prin ultrasunete, indiferent
daca tratamentul cu ultrasunete dre loc Tndinte de
bazificare sdu |a bazificire, intervalele temperaturii de
contractie sunt destul de inguste. Motivul poate fi faptul
ca tratamentul cu ultrasunete duce |3 o distributie mai
uniforma a complecsilor de crom in probe, iar structura
probelor devine uniforma. Unele regiuni cristaline mai
mari se transforma in regiuni mai mici. Faptul ca cele
doua curbe sunt aproape identice inseamna ca functia
tratamentului cu ultrasunete Tnainte de bazificare si la
bazificare este dproape identica.
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Figure 13. Dry heat shrinkage behaviors of chrome re-tanned hide collagen fibers: —B —chrome re-tanned sample
without power ultrasound process, —® —chrome re-tanned sdmple processed by power ultrasound
before basification, — A —chrome re-tanned sample processed by power ultrasound at basification
Figura 13. Comportamentul termic la contractie in stare uscata al fibrelor de colagen din pielea retabacita cu crom:
—Mm — proba retabacita cu crom fara tratare cu ultrasunete, —e — proba retabdcitd cu crom tratata cu ultrasunete
inainte de bazificare, — A — proba retabacita cu crom tratata cu ultrasunete la bazificare

Effect of Ultrasound on Glutaraldehyde Retanning

The dry heat shrinkage curves of glutaraldehyde
retanned cattlehide collagen fibers with and without
ultrasound process are shownin Figure 14.

Influenta ultrasunetelor asupra retabacirii cu
glutaraldehida

Curbele de contractie termica ale fibrelor de colagen
din piele bovina retdbacite cu glutaraldehida, fara
tratdment cu ultrasunete, sunt prezentatein Figura 14.
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Figure 14. Dry heat shrinkage behaviors glutaraldehyde re-tanned cattlehide collagen fibers: —m —glutaraldehyde
re-tanned sample without ultrasound, —e —glutaraldehyde re-tdanned sample processed by ultrasound at the
beginning of retanning, — A —glutaraldehyde re-tanned sample processed by ultrasound at the end of retanning
Figura 14. Comportamentul termic la contractie in stare uscata al fibrelor de colagen din pielea bovina retabacita
cu glutaraldehidd: —m — proba retdbacita cu glutaraldehida fara tratare cu ul{rasunete, —e — proba retabacita
cu glutaraldehida tratata cu ultrasunete la inceputul retabacirii, — A — proba retabacita cu glutaraldehida
tratata cu ultrasunete la finalul retabacirii

Compared with the glutaraldehyde retanned sample
without ultrasound process, in the case of using
ultrasound process at the beginning of glutaraldehyde
retanning, the initial shrinkage temperature is incredsed.
On the contrary, in the case of the sample with ultrasound
process at the end of glutaraldehyde retanning, the initial
shrinkage temperatureis decreased.

For the sdmple without ultrasound process, there
is no sharp shrinkage, and the shrinkage range is wide.
In cases of samples processed by ultrasound, whether
at the beginning or at the end of glutaraldehyde
retanning, the shrinkdge temperature ranges of the
samples are narrow. The redson may be that ultrasound
process results in more uniform distribution of
glutaraldehyde in the samples and the congregation
structure in the samples becomes uniform. Some
bigger crystalline regions turninto smaller ones.

With the effects of ultrasound process on chrome
retanning being considered, it mady be deduced that, in
the process of retanning, the structure of collagen
fibersis more uniform becduse of ultrasound process.

CONCLUSIONS

The dry heat shrinkage behaviors of untanned
cattlehide fibers are decredased because of ultrasound

Revista de Pielarie Incaltdminte 15 (2015) 4

Comparativ cu proba retdbacita cu glutaraldehida
fara tratament cu ultrasunete, la proba tratata cu
ultrasunete 13 Tnceputul retabacirii cu glutaraldehida
temperatura de contractie initiala creste. Dimpotriva,
in cdzul probei tratdte cu ultrasunete 13 finalul
operatiunii de retabacire cu glutaraldehida,
temperatura de contractie initiala scade.

n cdzul probei fird tratdment cu ultrdsunete, nu
are loc nicio contractie brusca, iar gama de contractie
este largd. In cdzul probelor tratate cu ultrasunete, fie 13
inceputul, fie 13 sfarsitul operatiunii de retdabacire cu
glutaraldehida, gamele temperaturii de contractie a
probelor sunt inguste. Motivul poate fi faptul ca
tratamentul cu ultrasunete duce I3 o distributie mai
uniformad a glutaraldehidei in probe, iar structura
probelor devine uniforma. Unele regiuni cristaline mai
mari se transformain regiuni mai mici.

Luand in considerare efectele {ratamentului cu
ultrasunete asupra retabacirii cu crom, se poate deduce c3,
in procesul de retabacire, structura fibrelor de colagen este
mai uniforma datorita fratdmentului cu ultrasunete.

CONCLUZII

Comportamentul termic |3 contractie al fibrelor de
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process. It may be that part of the crystalline region is
destroyed by ultrasound process.

The dry heat shrinkage behaviors of chrome
tanned cattlehide collagen fibers are decredsed by
ultrasound process, no matter if the ultrasound
process is conducted before or at basification. When
the ultrasound process is before basification, little
difference may be found in the influence of
ultrasound frequency on the tanning effect.
Compared with the ftraditional chrome tanning,
ultrasound process at the chrome tanning may
decredase the dry heat shrinkdage behdviors of
cattlehide collagen fibers.

In the retanning process, ultrasound process may
make the structure of the samples more uniform.
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SPATIUL EUROPEAN AL CERCETARII

APELURI CLUSTERE 2015-2016

n cadrul clusterelor Eureka se organizeazs apeluri de proiecte , Eureka-Cluster” conform calendarului stabilit |a
nivelul consortiului. Evaludred propunerilor de proiecte depuse in competitie se realizeaza potrivit procedurilor
comunicate in pagina web dedicata fiecarui apel.

Participarea in cadrul clusterelor Eureka este deschisa tuturor statelor membre sau asociate EUREKA indiferent
dacafacsaunu parte dinrandul statelor initiatoare sau care si-au exprimat suportul Ia constituirea clusterului.

Clusterul Eureka acorda proiectelor selectate o recomandare sub forma unui certificat (label) cu valabilitate
limitata, care certifica candidatura in obtinerea finantarii nationale din partea tarilor participante. Proiectele ce implica
parteneri din Romania pot beneficia de finantare |3 nivel national prin conditiile impuse in Pachetul de informatii
EUREKA.

Mai multe informatii: http.//uefiscdi.gov.ro/articole/4231/Apeluri-clustere-2015.htm|/

APEL CHIST-ERA 2015

Afost deschis cel de-3l 6-lea dpel in cadrul proiectului CHIST-ERA (European Coordinated Research on Long-term
Challenges in Information and Communication Sciences and Technologies ERANET) pentru propuneri de proiecte in
urmatodrele doud domenii:

« User-Centric Security, Privacy and Trust in the Internet of Things (SPTloT)
« Terahertz Band for Next-Generation Mobile Communication Systems (TMCS)

Romania va sustine participarea cercetatorilor in ambele tematici de cercetare, prin Unitatea Executiva pentru
Finantarea invatdmantului Superior, 3 Cercetarii, Dezvoltarii si Inovarii (UEFISCDI).

Consortiul Chist-ERA a creat un instrument de finantare comuna pentru sustinerea grupurilor internationale de
cercetdre care se angajeaza in cercetarea pe termen lung in domeniul tehnologiilor informatiei si comunicatiilor, prin
realizarea de proiecte colaborative multidisciplinare cu un inalt grad inovativ. Prin dacest instrument, organizatiile de
finantare implicate sprijina si se alatura agendei Uniunii Europene "Tehnologii viitoare siemergente (FET)".

Institutiile care dplica pentru finantare trebuie sa fie eligibile conform regulilor nationale de finantare ale tarilor
din care fac parte. Grupurile multidisciplindre de cercetare, ce alcatuiesc consortiul proiectului, pot cuprinde minim 3
parteneri din cel putin 3 tari distincte participante la apel. De asemenea, se va urmari ca partenerii dintr-o singura
tara participanta la consortiu sa nu depaseasca 60% din finantarea pe proiectul respectiv.

Modalitate de aplicare

Propunerile se depun doar in format electronic de catre coordonatorul de consortiu, prin sistemul ESS -
Electronic Submission System gazduit de site-ul proiectului: http://www.chistera.eu/call-2015-announcement si care
va fidisponibil incepand cu luna decembrie.

Propunerile se pot depune pana cel tarziu 13 ianuarie 2016 (17:00 CET). Informatii complete despre acest
apel (tari partenere, beneficiari eligibili, cerinte pentru aplicanti, procedura de evaluare, raportare, reguli de
eligibilitate ale tarilor participante 1a call) sunt disponibile |3 ddresa de web: http://www.chistera.eu/call-2015-
announcement.

Bugetul Romaniei aprobat pentru acest call este de 300.000 euro pentru ambele tematici. Propunerile de
proiecte acceptate 1a finantare (echipa din Romania) vor fi contractate cu respectarea regulilor PN 11l (Planul National

Revista de Pieldrie Incaltdminte 15 (2015) 4




de Cercetare, Dezvoltare silnovare 2014-2020). Durata unui proiect poate fide 24 sau 36 de luni.

Mai multe informatii: http.//www.chisterd.eu/cdll-2015-Gnnouncement

APEL 7 - ERA-IB-2 2015

€RA 1B

ERA-IB-2 are placerea de a anunta lansarea celui de-al saptelea apel transnational pentru proiecte multilaterale
de cercetdre in domeniul Biotehnologiilor Industridle (2 nov 2015). Acest dpel este orgdnizat in colaborare cu
ERASynBio si ERA-MBT.

Prin combinarea celor trei forte ale ERA-NET-urilor in acest dapel, mai multe fonduri vor fi disponibile, iar
acoperirea geografica este extinsa. Scopul principal al apelului este de a genera activitati europene comune de
cercetare sidezvoltare in domeniul biotehnologieiindustridle adresandu-se biotehnologiilor si biologiei sintetice.

Tematicile apelului

Cu acest dpel comun, ERA-IB-2 ERASynBio si ERA-MBT doresc sa promoveze integrared diferitelor etape ale
intregului lant de valori in conceptul "Biotehnologii industriale pentru Europa: o dbordare integrata". Finantarea este
disponibild pentru proiecte inovative, relevante pentru biotehnologiiindustridle pe urmatoarele teme:

- Conversia subproduselorindustriale si a biomaseiin produse cu valoare ddaugata;

- Sisteme originale de procese noi, durabile (enzime, micro-organisme si sisteme de biosinteza dcelulare naturale
sau deorigine sintetica). Acedsta include biosisteme ortogonale, abordari minimale genomice si protocelulare;

- Compusiprinintelegerea cailor de inginerie metabolica, incluzand abordari dle biologiei sintetice;

- Dezvoltares, intensificarea si/sau integrarea proceselor in procese industridle existente (in aval si amonte,
proiectare proces, scalabilitate);

- Biomateriale;

- Dezvoltarea de platforme chimice, inclusiv bio-monomeri, oligomeri si polimeri, produse farmaceutice,
ingrediente functionale pentru produse dlimentare/furaje.

Procedurade aplicare

Proiectele comune trebuie sa aiba un minim de trei si un maxim de opt participanti din cel putin treitari partenere
diferite ERA-IB-2, ERASynBio si/sdu ERA-MTB. Participarea unui partener industrial in consortiu este recomandata, dar
nu obligatorie.

Depunerea proiectelor va avea locintr-o singura etapa. Depunerea proiectului se redlizeaza utilizand platforma de
depunere dedicata dpelului curent - https://www.submission-era-ib.eu/home.

Termenul limita de depunere a propunerilor de proiecte este 1 februarie 2016 (13:00 CET).
Proiectele se asteaptd sainceapa la sfarsitul anului 2016.
Bugetul alocat de Romania pentru aceasta competitie: 500.000 Euro.

Mai multe informatii: http://uefiscdi.gov.ro/articole/4235/Apel-7--ERA-IB-2-2015. html
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APEL EURONANOMED Il ERA NET - 2016

S-alansat al 7-lea apel transnational, in cadrul proiectului EuroNanoMed Il ERA NET, pentru cercetared europeana
comuna privind aspectele legate de nanomedicina —aplicatie nanotehnologie pentru sanatate. Nanomedicina este un
domeniu in crestere rapida, cu un mare potential de Tmbunatatire a solutiilor de didgnosticare si terdpie pentru
numeroase maladii.

Termenul limita pentru depunerea proiectelor este 11 februarie 2016 ora 17:00 (CET).

Al 7-lea apel EuroNanoMed Il ERA NET este finantat de catre agentii de finantare din 13 {ari europene partenerein
consortiul proiectului. Apelul este deschis pentru propuneri inovatodare de cercetare transnationale axdte pe
nanomedicina, descrise maijosin cele treiteme:

« Medicindaregenerativa;

» Didgnostic;

« Sisteme cu eliberaretinta.

Maimulte informatii: http://uefiscdi.gov.ro/articole/4278/Apel-EuroNanoMed-1I-ERA-NET--2016.html

APEL ENSUF 2016

Afost deschis dpelul transnational pentru propuneri de proiecte in parteneriat international, in cadrul proiectului
ENSUF—ERA-NET Cofund Smart Urban Futures (ENSUF).

Sevor finanta proiecte pe urmatoarele feme:

- Concepte sistrategii pentru transformarea si cresterea urbana inteligenta;

-Noua dinamica a serviciilor publice;

- Comunitatiurbaneinclusive, vibrante si accesibile.

Apelul este finantat atat de programul Horizon 2020, cat si din fondurile nationale ale celor 18 tari participante.
Institutiile care aplica pentru finantare trebuie sa fie eligibile conform regulilor nationale de finantare ale tarilor din
care fac parte. Pot participa parteneri de tipul: companii (IMM-uri, intreprinderi mari), organizatii de cercetare
(institute de cercetare, universitati etc.).

Maimulte informatii: http://uefiscdi.gov.ro/drticole/4287/Apel-ENSUF-2016.html

APEL MARINE BIOTECHNOLOGY ERA-NET 2016

n cadrul proiectului Méarine Biotechnology ERA-NET & fost lansat al 2-led dpel transnational pentru propuneri de
proiecte in domeniul biotehnologiei marine 'Bioactive molecules from the marine environment —Biodiscovery'.

Scopul principal al apelului este de a stimula activitati europene comune de cercetare, dezvoltare si inovare in
domeniul biotehnologiei marine.

Echipele de cercetare care aplica pentru finantare se supun criteriilor de eligibilitate nationale, specifice tarilor din
care fac parte. Finantarea va fi dcordata pentru o perioada maxima de trei ani, in conformitate cu reglementarile
nationale.

Termenul limita pentru depunerea propunerilor de proiecte este 16 martie 2016 (15:00 CET).

Maimulte informatii: http://uefiscdi.gov.ro/drticole/4282/Apel-Mdrine-biotechnology-ERA-NET-2016.html!
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APEL E-RARE 2016

n cadrul proiectului E-RARE 3 3 fost |ansat 3l 8-led dpel transnational pentru propuneri de proiecte in domeniul
bolilor rare 'Clinical research for new therapeutic uses of dlready existing molecules (repurposing) in rare diseases'.

Scopul apelului este acela de a da posibilitatea oamenilor de stiinta din diferite tari sa dezvolte colaborari eficiente
in proiecte comune de cercetare interdisciplinara, bazate pe complementaritate si schimb de expertiza, cu clara
dbordare pentru cercetarea transnationala. Proiectele trebuie sa aiba ca tematica un grup de boli rare sau o singura
boala rara (conform definitiei europene - boala ce afecteaza nu mai mult de 5 din 10.000 de persoane din Comunitatea
Europedna, statele asociate si Canada).

Echipele de cercetare care aplica pentru finantare se supun criteriilor de eligibilitate nationale, specifice tarilor din
care fac parte. Pot participa echipe de cercetare din organizatii de cercetare (universitati, institute de cercetare etc.) si
intreprinderi. Vor fi finantate doar proiecte transnationale.

Fiecare consortiu trebuie sa cuprinda cel putin 3, dar nu mai mult de 6 grupuri de cercetare eligibile din minim 3
tari participdnte 13 pel. Intr-o propunere de proiect nu pot participd mai mult de 2 grupuri de cercetire eligibile din
aceeasitara.

Aplicantii sunt incurajati sa includa parteneri din tarile est-europene participante (Letonia, Polonia, Romania,
Turcia, Ungaria), situatie in care numarul maxim de grupuri de cercetare implicate intr-un consortiu poate djunge pana
1as8.

Echipele de cercetdre din tari care nu participa 13 apel pot participa in proiecte daca isi asigura finantarea din
venituri proprii.

Depunerea propunerilor de proiecte se va face in doua etdpe cu pre-inregistrare incepand cu luna ianuarie 2016
13: https://www.pt-it.de/ptoutline/application/erarel6. Termenul limitd pentru depunered pre-propunerilor de
proiecte este 01 februarie 2016, iar termenul limita pentru depunered propunerilor de proiecte este 03 martie 2016.

Maimulte informatii: http://uefiscdi.gov.ro/drticole/4281/Apel-E-RARE-3-2016.html

APEL iN PREGATIRE FLAG-ERA

Tnluna februdrie 2016 se vi 13nsa cel de-3l doiled dpel comun transnational (JTC), in cidrul proiectului FLAG-ERA.

Scopul dcestui pre-anunt este de a facilita demararea construirii consortiilor si elaborarea propunerilor de
proiecte de catre persoanele interesate sa participe in dcest dpel.

Proiectul FLAG-ERA reuneste organizatii nationale si regiondle de finantare, dvand ca scop sprijinirea programelor
si conceptelor de tip Flagship pentru dezvoltarea viitodrelor tehnologii emergente (FET-Future Emerging
Technologies). FLAG - ERA reuneste cele mai multe organizatii de finantare din Europa, fie direct, fie in calitate de
partener dsociat siincurajeaza cooperaread internationala cu organizatii de finantare din afara Europei.

Tn procesul de selectie & celor doud proiecte de cercetire de dvingirds, ”Graphene” si ,Human Brain Project”, du
fost preselectate, din 21 de propuneri si patru alte proiecte pilot, denumite pe scurt «Piloti» : FuturlCT, Guardian
Angels, IT Future of Medecine si Robot Companions. Desi aceste patru proiecte nu au fost selectate in faza finala, ele au
identificat tematici in care modelul de Flagship podte aduce mai multa valodre adaugata, fapt pentru care s-du bucurat
de uninteres considerabil in multe tari din Uniunea Europeana. Din acest motiv, dupad primul apel transnational dedicat
celor doua Flagship-uri, cel de-al doilea apel de proiecte este construit pe viziunea identificata de cele patru Flagship-
uri pilot.

Tematici

Principalele tematici ale dpelului sunt;:
» ICTforSocial Sciences
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e High-Efficiency Sensor Networks
« Digital Medicine for Cancer;
* Cooperative Robots

Durata

Proiectele pot fi finantate pe o perioada de 36 de luni, functie de reglementarile individuale ale organizatiilor de
finantare.

Eligibilitatea consortiilor

Fiecare consortiu care va depune o propunere de proiect trebuie sa specifice tematica selectata. Bugetul solicitat
nu trebuie sa depaseasca bugetul alocat tematicii respective. Deodrece se doreste ca in cadrul fiecarei tematici sa se
finanteze mai mult de un proiect, este incurdjata cea mai buna utilizare a bugetului siimplicarea de parteneri din todte
organizatiile care finanteaza dpelul. Consortiile pot include membrii care du participat in proiectele pilot sau care nu au
participat in aceste proiecte. Se recomanda participarea in consortiu a cel putin unui membru din cadrul fiecarei
organizatii care finanteaza tematica respectiva. Un partener poate participa in mai multe propuneri de proiect.

Modalitatea de aplicare

Exista o singura etapa pentru depunerea propunerilor de proiecte. Un document comun de propunere (in limba
engleza, maximum 40 pagini, in format PDF) va fi pregatit de catre partenerii fiecarui consortiu, urmand a fi depus
electronic de catre persoana desemnata drept coordonatorul proiectului. Termenul limita pana la care propunerile de
proiecte trebuie depuse in format electronic prin sistemul de depunere online (http://submission.flagerd.eu/) va fi
anuntatin periodda urmatoare.

Maimulte informatii: http://uefiscdi.gov.ro/drticole/4273/Apel-in-pregdtire-FLAG-ERA.html!

APEL MANUNET Il 2016

A fost lansat apelul transnational pentru propuneri de proiecte in parteneriat international, in cadrul proiectului
ERA-NET “MANUFACTURING RESEARCH—-MANUNET 11",

Apelul pentru propuneri de proiecte MANUNET Il este directionat catre proiecte transnationale de cercetare si
dezvoltare orientate spre procese de fabricatie cu aplicatii si risc ridicat.

Propunerile de proiecte trebuie sa demonstreze:

e Orientarea catre piata;

e Aplicareasiutilizarea practica a tehnologiilor de fabricatie;

e Expertiza partenerilor din propuneriin domeniile de competenta declarate;

e Valodreaadaugata prin cooperare transnationala;

e Scdradeimpactsipozitionare in piata a solicitantilor;

e Gradulridicatdeinovare sirisc stiintific sitehnic.

Apelul MANUNET 2016 include toate domeniile din procesele de fabricatie, structurate in urmatoarele topici:

e Tehnologii de inginerie bazata pe cunoastere, tehnologiile informatiei si comunicatiilor pentru fabricatie
(robotica industridld, inginerie dsistata de calculator si proiectare, fabricatia automatizata, managementul duratei de
viata a produsuluietc.);

« Tehnologii de fabricatie pentru aplicatii energetice si de mediu, inclusiv utilizarea eficienta a resurselor si
reciclareg;
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e Tehnologii de fabricatie adaptive, inclusiv procese de indepartare, aderare, adaugare, formare, consolidare,
dsamblare;

e Materiale noi pentru industria prelucratoare (aliaje, lubrifianti, acoperiri, fibre textile, constructii, compozite,
izolare, etc.);

* Noimetode, componente sisisteme de fabricatie (dezvoltarea de demonstratoare, dispozitive si echipamente,
sisteme logistice, etc.);

» Altetehnologii/ produse legate de domeniul industriei prelucratoare.

Regiunile/tarile participante in apelul Manunet 2016 vor fi confirmate pana la sfarsitul anului 2015.

Apelul este finantat din fondurile nationale ale tarilor participante care sprijina participarea in proiecte comune
de cercetare. Institutiile care aplica pentru finantare trebuie sa fie eligibile conform regulilor nationale de finantare ale
tarilor din care fac parte. Pot participa parteneri de tipul: companii (IMM-uri, intreprinderi mari), organizatii de
cercetare (institute de cercetare, universitati etc.).

Proiectele vor fifinantate pe o periodada de maxim 3 ani.

Termenul limita pentru trimitered pre-propunerilor este 17 martie 2016, ora 17:00 (CET).

Termenul limita pentru trimitered propunerilor findle este 28 iunie 2016, ora 17:00 (CET).

Maimulte informatii: http://uefiscdi.gov.ro/drticole/4280/Apel-MANUNET-I-2016.html
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EVENIMENTE INTERNE Sl INTERNATIONALE

THE 6™ INTERNATIONAL CONFERENCE ON ADVANCED SYSTEMS AND MATERIALS (ICAMS 2016)
OCTOBER 20™-22"°, 2016, BUCHAREST, ROMANIA

A 6-A CONFERINTA INTERNATIONALA A MATERIALELOR $1 SISTEMELOR AVANSATE (ICAMS 2016)
20-22 OCTOMBRIE 2016, BUCURESTI, ROMANIA

The National Research and Development Institute
for Textiles and Leather (INCDTP) Leather and Footwear
Resedrch Institute (ICPI) Bucharest, Romania
dnnounces The 6th International Conference on
Advanced Materials and Systems ICAMS 2016 - to be
held in Bucharest, Romania, on October 20-22,2016.

The aim of the Conference is to bring together
researchers, scientists, engineers, experts and policy
makers from all over the world to exchange and share
their experiences, new ideds, and research results on
important issues related to novel materials and
systems in science and technology in the 21st century,
and to provide @ good opportunity for networking for
allthese groups.

The attendees will discuss issues of smart and
functional materials and biomaterials, systems and
technologies, including new processing methods, and
innovative applications. Special attention will be given
to quality mandagement and competitiveness on the
global market and the impact on the environment and
culturdl heritage.

The abstract and paper submission deadlines, ds
well s the venue and program of the Conference will
be dnnounced shortly onthe ICAMS 2016 website.

More informdtion: http://icdms.ro

Institutul National de Cercetare-Dezvoltare pentru
Textile si Pielarie (INCDTP), Sucursala Institutul de Cercetari
Pieldrie si Tnciltdminte (ICPI) din Bucuresti, Romania
anuntd A Sasea Conferinta Internationala a Materialelor
si Sistemelor Avansate - ICAMS 2016 - care va dvea loc la
Bucuresti, Romania, in perioada 20-22 octombrie 2016.

Obiectivul conferintei este de a reuni cercetatori,
oameni de stiinta, ingineri, experti si factori de decizie
din intredaga lume pentru a-si impartasi experienta,
ideile novatoare si rezultatele cercetarilor ce vizeaza
probleme importante legate de noi materiale si sisteme
in domeniul stiintei si tehnologieiin secolul 21, oferind,
de asemenea, oportunitati de networking pentru
categoriile mentionate.

Participantii vor discuta probleme legate de
materiale si biomateriale inteligente si functionale,
sisteme si tehnologii, inclusiv noi metode de prelucrare
si aplicatiiinovatoare. O atentie deosebita de va acorda
mondiala, precum si impactului asupra mediului si
patrimoniuluicultural.

Termenele limita pentru trimiterea rezumatelor si
lucrarilor, precum si locul de desfasurare si programul
Conferinteivorfianuntatein curand pe site-ul ICAMS 2016.

Mdimulte informdtii: http://icdms.ro

SIMAC TANNING TECH
FEBRUARY 23*°-25™, 2016, MILAN, ITALY

SIMAC TANNING TECH
23-25 FEBRUARIE 2016, MILANO, ITALIA

Simac Tanning Tech — the international exhibition
of machinery and technology for the footwear, leather-
goods and tanning industry — prepdres to welcome
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operdtors from all over the world for three days of
meetings and business opportunities in Milan, Italy, from
231025 February 2016, concurrently with Linedpelle.
Once againthis yearvisitors will be able to see the most
important technologies in the world for the footwear,
leather goods and tanning industries with their own eyes,
exhibited by top manufacturers from Argentind, Belgium,
Brazil, China, France, Germany, Greece, Holland, Japan,
India, Iran, Italy, Mexico, Portugal, Romania, Spain, Sweden,
Switzerland, Taiwan, the United Kingdom and Turkey.

More informdtion: http://www.simdctdnningtech.it

vizitatori din intreaga lume timp de trei zile de intalniri
si oportunitati de afaceri in Milano, Italia, in perioada
23-25februdrie 2016, concomitent cu Lineapelle.

Si in acest an vizitatorii vor putea vedead cele mai
importante tehnologii din lume pentru industria de
incaltaminte, pieldrie si marochinarie, expuse de catre
producatorii de varf din Argentina, Belgia, Brazilia,
China, Franta, Germania, Grecia, Olanda, Japonia,
India, Iran, Italia, Mexic, Portugalia, Romania, Spania,
Suedia, Elvetia, Taiwan, Marea Britanie si Turcia.

Mdi multe informdtii: http://www.simdctdnningtech.it

WORLD CONGRESS ON LIVING POLYMERIZATIONS AND POLYMERS (LPP16)
MAY 29™ - JUNE 3", 2016, BUDAPEST, HUNGARY

CONGRESUL MONDIAL AL POLIMERILOR S| POLIMERIZARII VIl (LPP16)
29 MAI - 3 IUNIE 2016, BUDAPESTA, UNGARIA

DD .
16

The LPP16 World Congress aims to bring together
scientists, technologists, producers and end-users and
provide an exceptional opportunity for a forum and
networking in all related areas of all kinds of living
polymerizations and polymers made thereby.

The congress topics will include but not limited to the
following subject areds: new living polymerizations,
kinetics and mechanism of living polymerizations,
synthesis of new polymer architectures, new materials,
functional polymers, analysis, physics and material science
of living polymers, structure-property relations, polymeric
biomaterials and drug carriers, living polymerization
technologies and processes, products by living
polymerizdtions etc. Abstracts for oral dand/or poster
presentdtions are highly welcomedin any of these fields.

Deadlines

Abstract submission and early registration: 29
March, 2016
Late registration: 5 May, 2016

More informdtion: http://éki.ttk.mtd.hu/polychem/lpp16

Congresul Mondial LPP16 isi propune sa reuneasca
oameni de stiintd, tehnologi, producatori si utilizatori si sa
ofere o0 ocazie exceptionala de a schimbaidei side adezvolta
relatii profesionale Tn domeniile legate de toate tipurile de
polimerizare vie si polimerirealizati prin acest procedeu.

Temele congresului includ urmatoarele domenii de
activitate: noi polimerizarii vii, cinetica si mecanismul
polimerizarilor vii, sinteza unor noi arhitecturi de
polimeri, materiale noi, polimeri functionali, analiza,
fizica si stiinta materialelor din polimeri vii, relatii de tip
structura-proprietati, biomateridle polimerice si
purtatori de medicamente, tehnologii si procese de
polimerizare vie, produse redlizate prin polimerizare vie
etc. Rezumatele prezentarilor ordle si/sau posterelor
sunt binevenitein oricare dintre dceste domenii.

Termene-limita

Trimiterea rezumatelor si inregistrarea timpurie:
29 martie 2016
Inregistrare tarzie: 5mai 2016

Mdimulte informditii: http://Gki.ttk.mtd.hu/polychem/lpp16
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RE(ACT) CONGRESS 2016
MARCH 9™-12™, 2016, BARCELONA, SPAIN

CONGRESUL RE(ACT) 2016
9-12 MARTIE 2016, BARCELONA, SPANIA

The 3" international congress on research of rire
and orphan diseases will be held at the Crowne Plaza
Barcelona — Fird Center in Barcelond, Spain, from 9" to
12" of Mérch 2016, & superb setting for stimuldting
learning, exchanges and networking. This congress is
jointly organized by the Blackswan Foundation and E-
Réare (project partner UEFISCDI).

The conference sessions will explore issues and
cutting-edge technologies that affect many adult and
pediatric conditions. The following topics are to be
discussed:

e Drugrepositioning and personalized medicine

e NGSandundidgnosedrare diseases

e Pathophysiology

e Bringingtreatmentstotheclinic

e Neurological diseases

e Patientsandresearch

More informdtion: http://www.redct-congress.org

Al treilea congres international de cercetare a bolilor
rare si orfane va dvea loc la Crowne Plaza Barcelona - Fira
Center din Barcelona, Spania, intre 9 si 12 martie 2016 intr-
un un decor superb pentru stimularea fnvatarii,
schimburilor si dezvoltarea relatiilor profesionale. Acest
congres este organizat in comun de catre Fundatia
Blackswan si E-Rare (partener proiect UEFISCDI).

Sesiunile conferintei vor explora probleme si
tehnologii de varf cu privire la afectiuni rare ale adultilor
si copiilor. Urmatoarele subiecte vor fi discutate:

e Repozitiondarea medicamentelor si

medicdmente personalizate

e NGSsibolilrare nediagnosticate

e Fiziopatologie

e Aducereatratamentelorlaclinica

e Bolineurologice

e Pacientisicercetare

Mdi multe informatii: http://www.redct-congress.org

THE 2"° SOUTH EAST EUROPEAN CONFERENCE ON SUSTAINABLE DEVELOPMENT OF ENERGY,
WATER AND ENVIRONMENT SYSTEMS (SDEWES SEE2016)
JUNE 15™-18™, 2016, PIRAN, SLOVENIA

A DOUA CONFERINTA DIN EUROPA DE SUD-EST A DEZVOLTARII DURABILE A SISTEMELOR DE ApA,
ENERGIE Sl MEDIU (SDEWES SEE2016)
15-18 IUNIE 2016, PIRAN, SLOVENIA

nd

@sdewes

WATER AND ENVIRONMENT

The main challenge for South East Europe (SEE)
economies is to commit to, and sustdin the
implementation of long-term reforms aimed at
incredsing competitiveness and promoting
sustainable, inclusive and baldanced development, as
well 3s better integration between the EU Member
States, candidate and potential candidate countries
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SOUTH EAST EUROPEAN CONFERENCE
ON SUSTAINABLE DEVELOPMENT OF ENERGY,

Principala provocare pentru economiile din
Europa de Sud-Est (ESE) este sa se angajeze si sa sustina
punerea in aplicare a unor reforme pe termen lung,
dezvoltarii durabile, dezvoltarea incluziunii si
echilibrului, precum si o mai buna integrare intre
statele membre adle UE, tarile candidate si posibile




and neighbouring countries. An adequate response to
this challenge will certdinly require using the best
dvailable scientific knowledge and constant re-
evaluation of the development process in light of the
scientific findings. Therefore, it will be essential to
enhance the scientific understanding, improve the
long-term scientific dssessments, strengthen the
scientific capacities and ensure that the sciences are
responsive to the emerging needs.

Along this line, @ regional series of biannual
Sustdindble Development of Energy Water and
Environment Systems (SDEWES) conferences have
been initiated to provide a venue for the researchers
from the SEE region, but dlso for world-wide
researchers and specialists and those interested in
ledrning about the sustainability of development, to
present research progress and to discuss the state of
the art, the future directions and priorities in the
various areads of sustainable development and regional
integration.

The 2nd SDEWES SEE Conference will be held in the
bedutiful Slovenidan coastal cities Piran and Portoroz.

Deadlines

Abstract deddline: Februdry 29,2016
Full fee for conference papers: May 20, 2016
Conference full paper: May 30, 2016

More informdtion: http://www.pirdn2016.sdewes.org

candidate si tarile vecine. Un raspuns adecvat la
aceasta provocare va necesita cu siguranta utilizarea
celor mai bune cunostinte stiintifice disponibile si re-
evaluarea constanta a procesului de dezvoltare in
lumind concluziilor stiintifice. Prin urmare, va fi
esentiala cresterea intelegerii stiintifice, imbunatatirea
evaluarilor stiintifice pe termen lung, consolidarea
capacitatilor stiintifice si asigurarea ca stiintele sunt
receptive |a nevoile emergente.

Tn &cest sens, s-a initiat o serie regiondld de
conferinte bianuale de dezvoltare durabila a sistemelor
de ap3, energie si mediu (SDEWES) pentru a oferi un loc
deintalnire cercetatorilor din regiunea ESE, dar si pentru
cercetatorii si specialistii din intredaga lume si cei
interesati de procesul de finvatare cu privire 1a
sustenabilitatea dezvoltarii, pentru a prezenta progresul
cercetarii si pentru a discuta stadiul actual al tehnologiei,
viitodre directii si prioritati in diferite domenii ale
dezvoltarii durabile si ale integrarii regionale.

A 2-3 Conferinta SDEWES va avead loc in
frumoadsele orase slovene Piran si Portoroz.

Termene-limita

Termen limita pentru trimiterea rezumatului: 29
februarie 2016

Taxaintegrala pentru conferinta: 20 mdi 2016

Trimiterea lucrarilor in extenso: 30 mai 2016

Mdimulte informdtii: http.//www.pirdn2016.sdewes.org

THE FIRST INTERNATIONAL CONFERENCE ON RADIOANALYTICAL AND NUCLEAR CHEMISTRY (RANC-2016)
APRIL 10™-15™, 2016, BUDAPEST, HUNGARY

PRIMA CONFERINTA INTERNATIONALA A CHIMIEI RADIOANALITICE $I NUCLEARE (RANC-2016)
10-15 APRILIE 2016, BUDAPESTA, UNGARIA

B

-

RANE

1st International Conference on
Radioanalytical and Nuclear Chemistry:

April 10-15, 2016 / Budapest, Hungary

The Journal of Radioanalytical and Nuclear
Chemistry (JRNC) launched a new conference series
called “Radioanalytical and Nuclear Chemistry (RANC)”

The Journal of Radioanalytical and Nuclear
Chemistry (JRNC) a lansat o noua serie de conferinte
numita , Chimie Radioanalitica si Nucleara (RANC)”,
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that will take place on April 10th-15th 2016 in
Budapest, Hungary.

Topics of the Conference

1. Analytical methods and detection techniques

2. Environment

3. Effects of radiation, radiation chemistry

4. Radiolabeled compounds and
radiopharmaceuticals

5. Actinide chemistry, super-hedvy elements

6. Nuclearindustry

7.Separation, speciation

8. Radionuclides

9. Instrumentation and methodology

Important Deadlines

Abstract submission deadline for ORAL
presentation: December 01,2015

Abstract submission deadline for POSTER
presentation: February 01,2016

Early-bird registration deadline: January 31, 2016

More informdtion: http://www.jrnc-rdnc.com/index.
php/conference

care va avea locintre 10i 15 aprilie 2016 in Budapesta,
Ungaria.

Subiecte ale conferintei

1. Metode de analiza si tehnici de detectare

2. Mediu

3. Efectele radiatiilor, chimia radiatiilor

4. Compusiradiomarcati si radiofarmaceutice
5. Chimia actinidelor, elemente super-grele
6. Industria nucleara

7.Separarea, speciatia

8. Radionuclizii

9. Instrumente si metodologie

Termene limita importante

v

Data limita de trimitere @ rezumatului pentru
prezentdred ORALA: 1 decembrie 2015

Data limita de trimitere @ rezumatului pentru
prezentarea POSTER: 1 februarie 2016

Termenul limitd de fnregistrare timpurie: 31
ianuarie 2016

Mdi multe informdtii: http://www.jrnc-rdnc.com/
index.php/conference

THE 19™ EDITION OF THE INTERNATIONAL CONFERENCE ON COMPOSITE STRUCTURES (1CCS19)
SEPTEMBER 5™-9™, 2016, PORTO, PORTUGAL

A 19-A EDITIE A CONFERINTEI INTERNATIONALE A STRUCTURILOR COMPOZITE (ICCS19)
5-9 SEPTEMBRIE 2016, PORTO, PORTUGALIA

This event is one of the largest and longest
conferences on composite materials and structures,
chdired by Antonio J. M. Ferreird, Professor of
Mechanical Engineering, at the University of Porto,
Portugal.

Deadline for submission of abstracts: 31 January
2016.

More informdtion: http://events.mercdturd.pt/iccs19
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Aceasta conferinta este una dintre cele mai mari si
mai longevive referitoare |a materidle compozite si
structuri, condusa de Antonio J. M. Ferreira, profesor
de inginerie mecanica 1a Universitatea din Porto,
Portugalia.

Data limita de trimitere d rezumatelor: 31 ianuarie
2016.

Mdimulte informdtii: http://events.mercdturd.pt/iccs19




THE 10™ CONFERENCE ON ORGANIC RESOURCES AND BIOLOGICAL WASTE TREATMENT (ORBIT)
MAY 25™-28™, 2016, HERAKLION, CRETE, GREECE

A 10-A CONFERINTA A RESURSELOR ORGANICE S| TRATARII DESEURILOR BIOLOGICE (ORBIT)
25-28 MAI, HERAKLION, CRETA, GRECIA

;;é{BlT

esources and Biologi

Harokopio University together with Technological
Education Institute of Crete orgdnise the International
Conference ORBIT 2016 “Circular Economy and Organic
Widste Mandgement”, under the auspices of the
Europedan Compost Network.

Following the tradition of its predecessors, the
10th ORBIT Conference will tackle all aspects of
management and recovery of organic residues — from
waste prevention and decoupling organic waste
generation to beneficidl recycling of compost and
digestate into soil and energy recovery as methane and
hydrogen. The “traditional” themes of composting and
anaerobic digestion — processes, technologies, product
quality, and the role of organic matter in combating
desertification — remain the core topics. In addition to
them, ORBIT 2016 will tackle issues reldated to
sustainable resource management in context with
waste, efficient separate collection of organic waste,
the impact of economic crisis on waste generation and
management. To go further and to realize the potential
of a circuldar economy, we have introduced new issues,
such as smart cities biowaste applications and novel
products from composts, the need to develop
colldborations between disciplines, which were not
used tointeract with one another.

A particuldr focus will be on the food waste
generation, prevention and management issue,
highlighting the geographical aspects of it. The
practices to tackle with it need to be adapted to meet
specificregional conditions.

Important Dates

Abstract Submission Period Extended — New
De&dline 31"of Janudry 2016

[reatment

Universitatea Harokopio impreuna cu Institutul de
Educatie tehnologica din Creta organizeaza Conferinta
Internationald ORBIT 2016 cu tema ,Economie
circulara si gestionarea deseurilor organice”, sub
duspiciile Retelei Europene de Compost.

Urmand traditia editiilor precedente, a 10-3
Conferinta ORBIT va aborda toate aspectele legate de
manadgement si de recuperare a reziduurilor organice - de
la prevenirea generarii deseurilor si decuplarea generarii
de deseuri organice pana la reciclared benefica a
compostului si a digestatului in sol si valorificarea
energetica sub forma de metan si hidrogen. Temele
Jraditionale” de compostare si digestie anaeroba -
procese, tehnologii, calitatea produselor, precum si rolul
materiei organice in combaterea desertificarii - raman
subiecte de baza. Pe langa acestea, ORBIT 2016 va aborda
aspecte legate de gestionarea durabild a resurselor in
contextul deseurilor, colectarea separata eficienta a
deseurilor organice, impactul crizei economice asupra
generarii si gestionarii deseurilor. Pentru @ merge mai
departe si de a redliza potentialul unei economii circulare,
s-au introdus aspecte noi, cum ar fi aplicatii ale
bioreziduurilor pentru orase inteligente si produse noi din
compost, necesitdted de a dezvolta colabordri intre
discipline care nuinteractioneaza de obicei.

O atentie deosebita va fi acordata problemei
generarii, prevenirii si gestionarii deseurilor alimentare,
subliniind dspectele geogrifice dle dcesteid. in Acest
sens, practicile de abordare trebuie sa fie adaptate
pentru dindeplini conditiile regionale specifice.

Date importante

Trimitereda rezumatelor, termen extins: 31
ianudrie 2016
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Notification of Acceptince: 31" of Janudry 2016
Early registration deddline: 29" of February 2016
Full Pdper Submission: 31" of M&rch 2016

More informdtion: http://www.orbit2016.gr

Notificarea de acceptare: 31lianuarie 2016
Tnregistrare timpurie: 29 februdrie 2016
Trimiterea lucrdriiin extenso: 31 martie 2016

Mdi multe informdtii: http://www.orbit2016.gr

THE 3% INTERNATIONAL CONGRESS ON WATER, WASTE AND ENERGY MANAGEMENT (EWWM)
JuLy 18™-20™, 2016, ROME, ITALY

AL 3-LEA CONGRES INTERNATIONAL AL GESTIONARII APEI, DESEURILOR Sl ENERGIEI (EWWM)
18-20 IULIE 2016, ROMA, ITALIA

[

3" International Congress

water., waste

and energy management

The 3 Intern&tional Congress on Water, Waste dnd
Energy Management (EWWM) is organized by dcademics
and researchers belonging to different scientific areas of
the C3i/Polytechnic Institute of Portalegre (Portugal) and
the University of Extremadura (Spain) with the technical
support of ScienceKnow Conferences.

The event hds the objective of credting an
international forum for academics, researchers and
scientists from worldwide to discuss worldwide results
and proposals regarding to the soundest issues related
Water, Waste and Energy.

This event will include the participation of
renowned keynote speadkers, ordl presentations,
posters sessions and technical conferences related to
the topics dealt with in the Scientific Program as well as
anattractive social and cultural program.

Deadlines

Abstracts sending: March 31*2016
Acceptance notification: April 15" 2016
Early bird registration: My 32016

More informdtion:
http://www.wdterwdste.skconferences.com
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Al 3-lea Congres International privind gestionarea
apei, deseurilor si energiei (EWWM) este organizat de
cadre universitare si cercetatori din diferite domenii
stiintifice din C3i / Institutul Politehnic Portalegre
(Portugalia) si Universitatea din Extremadura (Spania),
cu sprijinul tehnic al ScienceKnow Conferences.

Evenimentul are ca obiectiv crearea unui forum
international pentru cercetatori, dacademicieni si
odameni de stiinta din strainatate, pentru a discuta
rezultatele obtinute Ia nivel mondial si propunerile
privind problemele legate de apa, deseurisi energie.

Acest eveniment va include participarea unor
vorbitori de renume, prezentdri orale, sesiuni de
postere si conferinte tehnice legdte de subiectele
abordate in cadrul Programului Stiintific, precum si un
program social si cultural atractiv.

Termene-limita

Trimiterea rezumatelor: 31 martie 2016
Notificarea de acceptare: 15 aprilie 2016
Tnregistrare timpurie: 3 mai 2016

Madi multe informdtii:
http://www.wdterwdste.skconferences.com




THE 2"° INTERNATIONAL CONGRESS ON GREEN CHEMISTRY AND SUSTAINABLE ENGINEERING
JuLy 20™-22"°, 2016, ROME, ITALY

AL 2-LEA CONGRES INTERNATIONAL PRIVIND CHIMIA VERDE $I INGINERIA DURABILA
20-22 |ULIE 2016, ROMA, ITALIA

Green Chemistry and
Sustainable Engineering

The 2nd International Congress Green Chemistry
and Sustadinable Engineering is organized by academics
and researchers belonging to different scientific dreds
of the C3i/Polytechnic Institute of Portalegre (Portugal)
and the University of Extremadura (Spain) with the
technical support of ScienceKnow Conferences.

The event has the objective of credting an
international forum for academics, researchers and
scientists from worldwide to discuss worldwide results
and proposals regarding to the soundest issues related
to Green Chemistry and Sustainable Engineering.

This event will include the participation of
renowned keynote spedkers, oral presentations,
posters sessions and technical conferences related to
the topics dealt with in the Scientific Program as well as
an attractive socidl and cultural program.

Deadlines

Abstracts sending: March 31*2016
Acceptance notification: April 15" 2016
Early bird registration: My 32016

More informdtion:
http://www.greenchemistry.skconferences.com

Al 2-lea Congres International privind chimia
verde si ingineria durabila este organizat de cadre
universitare si cercetatori din diferite domenii
stiintifice din C3i / Institutul Politehnic Portdlegre
(Portugalid) si Universitatea din Extremadura (Spania),
cu sprijinul tehnic al ScienceKnow Conferences.

Evenimentul dre ca obiectiv creareda unui forum
international pentru cercetatori, academicieni si oameni
de stiinta din strainatate, pentru a discuta rezultatele
obtinute 13 nivel mondial si propunerile privind
problemele legate dechimid verde siingineria durabila.

Acest eveniment va include participarea unor
vorbitori de renume, prezentdri orale, sesiuni de
postere si conferinte tehnice legate de subiectele
dbordate n cadrul Programului Stiintific, precum si un
program social si cultural atractiv.

Termene-limita

Trimiterea rezumatelor: 31 martie 2016
Notificarea de acceptare: 15 aprilie 2016
Tnregistrare timpurie: 3m3i 2016

Madi multe informdtii:
http.//www.greenchemistry.skconferences.com

THE 16" INTERNATIONAL MULTIDISCIPLINARY SCIENTIFIC GEOCONFERENCE AND EXPO - SGEM 2016
JUNE 28™ - JULY 07™, 2016, ALBENA RESORT, BULGARIA

A 16-A GEOCONFERINTA STIINTIFICA INTERNATIONALA MULTIDISCIPLINARA SI EXPOZITIE - SGEM 2016
28 IUNIE - 7 IULIE, ALBENA, BULGARIA

The International Multidisciplinary Scientific
GeoConferences SGEM bring together researchers,
educators and practitioners representing research and
educational institutions, companies, government

GeoConferinta Stiintifica Internationala
Multidisciplinara SGEM reuneste cercetatori, profesori
sipracticieni reprezentanti aiinstitutiilor de cercetare si
educdtionale, ai companiilor, agentiilor guvernamentale
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dgencies and consulting organizations from all over the
world to exchange ideds, to define the research
priorities in the fields of geosciences. Our overdll
objective is to propose potential solutions of problems
related to the global changes, to contribute to the
integration of environmental consideration into the
decision-making process - hoping to ensure that
present consumption will not compromise the ability of
future generations to meet their own needs.

Deadlines

Abstract Submissions: 10 March 2016
Full Paper Submissions: 01 May 2016

More informdtion: http://www.sgem.org

si organizatiilor de consultanta din intreaga lume pentru
a face schimb de idei, a defini prioritdtile de cercetare in
domeniile stiintelor pamantului. Obiectivul nostru
general este de a propune posibile solutii ale
problemelor legate de schimbarile globale, de a contribui
[d integrarea mediului in procesul de ludre a deciziilor - in
speranta de a ne asigura ca nivelul de consum din prezent
nu va compromite capacitatea generatiilor viitoare de a-
sisatisface propriile nevoi.

Termene-limita

Trimiterea rezumatelor: 10 martie 2016
Trimiterea lucrarilor: 1 mai 2016

Mdi multe informdtii: http://www.sgem.org

THE 5™ FREIBERG LEATHER DAYS CONGRESS
JUNE 15™-16™, 2016, FREIBERG, GERMANY

AL 5-LEA CONGRES ,,ZILELE PIELARIEI”
15-16 IUNIE 2016, FREIBERG, GERMANIA

5™ FREIBERG LEATHER DAYS FILK

The 5th Freiberg Leather Days is organised by the
Research Institute of Leather and Plastic Sheeting -
FILK, Germany and will take place on June 15th-16th
2016 in Freiberg, Germany, in conjunction with the
2016 COTANCE Assembly General and Council meeting.
Registration for the congress is open until June 1st,
2016.

More informdtion: http://www.filkfreiberg.de/1/
news/conferences/5th-freiberg-ledther-ddys-june-15-
dnd-16-2016

- Leather up to date -

June 15 and 16, 2016, Freiberg

Al 5-lea congres , Zilele pieldriei” este organizat de
Institutul de Cercetare pentru Pieldarie si Material
Plastic - FILK, Germania si va avea loc in perioada 15-16
iunie 2016 in Freiberg, Germania, in colaborare cu
Adunarea Generald si Sedinta de Consiliu COTANCE
2016. inregistrired pentru participare 13 congres este
deschisa panalaliunie2016.

Mdi multe informdtii: http.//www.filkfreiberg.de/1/
news/conferences/5th-freiberg-ledther-ddys-june-15-
dnd-16-2016

FILTECH 2016
OCTOBER 11™-13™, 2016, COLOGNE, GERMANY

FILTECH 2016
11-13 OCTOMBRIE 2016, KOLN, GERMANIA

FILTECH is the largest and most important
filtration event world-wide. This Exhibition is a must for
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FILTECH este cel mai mare si cel mai important
eveniment in domeniul filtrarii la nivel mondial. Aceasta




all those concerned with designing, improving,
purchasing, selling or resedrching filtration and
sepdration equipment and services. FILTECH is the
international platform and solution provider for all
industries covering every market segment.

FILTECH 2016 will be held on 11-13 October in
Cologne, Germany. Abstracts for presentation at the
FILTECH 2016 Conference can be submitted until
February 24, 2016.

More informdtion: http://www.filtech.de

expozitie este o necesitate pentru toti cei preocupati de
proiectared, imbunatatirea, cumpadrarea, vanzarea sau
cercetarea echipamentelor siserviciilor defiltrare. FILTECH
este platforma internationala si furnizorul de solutii pentru
toateindustriile, dcoperind fiecare segment de piata.

FILTECH 2016 va avea loc in perioada 11-13
octombrie 13 K6In, Germanid. Rezumatele prezentarilor
pentru conferinta FILTECH 2016 pot fi trimise pana la
data de 24 februarie 2016.

Mdimulte informdtii: http://www.filtech.de
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APARITII EDITORIALE

Au aparut noi lucrari relevante pentru domeniul pieldrie-incaltdminte:

TEHNOLOGII INOVATIVE PENTRU SECTORUL DE PIELARIE

Viorica Deselnicu
Marian Crudu Dana Corina Deselnicu

Editura AGIR, Bucuresti, 2015
ISBN 978-973-720-584-1

Autori: Vioricd Deselnicu, Mdridn Crudu, Ddné Corind Deselnicu

Lucrdrea contribuie 13 dezvoltarea cunostintelor in domeniul prelucrarii
pieilor, prin elaborarea unor noi concepte de obtinere a unor agenti de tabacire
fara crom si evaluarea impactului noilor tehnologii asupra mediului. Lucrarea se
TEHNOLOGI! INOVATIVE aliniaza Strategiei 2020 a Uniunii Europene privind cresterea inteligenta,

PENTRU SECTORUL durabila si favorabila incluziunii, prin contributii la crearea ,low-carbon

DE PIELARIE economy” pana in 2050, prin reducerea emisiilor gazelor de sera cu 30-35% in
sectorul de pieldrie, ca parte a eforturilor globale de actiune impotriva
schimbarilor climatice, si promovarea unei cresteri sustenabile a locurilor de
munca.

INGINERIE INDUSTRIALA

Editura AGIR @)

INOVARE S| COMPETITIVITATE IN SECTORUL DE PIELARIE
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pierdute, urmarind alinierea la obiectivele stabilite pentru industria europeana de
catre Comisia Europeana si Agenda 2020.

Carted se adreseaza specialistilor in domeniu, cercetatorilor, managerilor
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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

incdltdminte
PVC

cauciuc, TR, PVC

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

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

Determinarea comportdrii la imersie in medii lichide a tdlpilor pentru incdltdmintea de protectie — tdlpi

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

:

Iz
"~
ri

@ Leather and Footwedr Journal 15 (2015) 4



INCDTP

INCDTP — SUCURSALA INSTITUTUL DE CERCETARI PIELARIE-INCALTAMINTE

METHODS FOR RHEOLOGIC
CHARACTERISTICS (VISCOSITY)
METODE PENTRU CARACTERISTICI
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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 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

Determining uppers seams resistance — footwear

ELECTROCHEMICAL METHODS Determinarea rezistentei cuséturilor fetelor — incdltéminte
METODE ELECTROCHIMICE

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

:
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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
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RUBBER TESTS
INCERCARI PENTRU CAUCIUC

Determining elasticity — hard rubber

Determindred eldsticitdtii — cduciuc vulcdnizat

Determining tear resistance — hdard rubber

Determindred rezistentei Id sfdsiere — cauciuc vulcanizat

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

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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INSTRUCTIONS TO AUTHORS

Presentation of papers

The scientific papers should be presented for publishing in Romanian and English by the
Romanian authors, and in English by the foreign authors.

The text of the article should be clear and precise, as short as possible to make it
understandable. As a rule, the paper should not contain more than fifteen pages,
including figures, drawings and tables. The paper should be divided into heads and
chapters in a logical sequence. Decimal classification is recommended. Manuscripts
must meet high scientific and technical standards. All manuscripts must be typewritten
using MS Office facilities, single spaced on white A4 standard paper (210 x 297 mm) in
11-point Times New Roman (TNR) font. Please note that the content of the articles is
the sole responsibility of the authors.

Format. Title. Title (Centered, 12 pt.TNR font) should be short and informative. It
should describe the contents fully but concisely without the use of abbreviations.

Authors. The complete, unabbreviated names should be given (Centered, font TNR
10), along with the affiliation (institution), city, country and email address (Centered, 9
pt.TNR font). The author to whom the correspondence should be addressed should be
indicated, as well as email and full postal address.

Abstract: A brief abstract of no more than 200-250 words must accompany each
manuscript (8 pt. TNR font). The abstract should describe the content and results of the
paper.

Keywords. Authors should give 3-5 keywords.

Text. Introduction. Should include the aims of the study and results from previous
notable studies.

Materials and Methods. Experimental methods should be described clearly and
briefly.

Results and Discussions. This section may be separated into two parts. Unnecessary
repetition should be avoided.

Conclusions. The general results of the research are discussed in this section.
Acknowledgements. Should be as short as possible.

References. Must be numbered in the paper, and listed in the order in which they
appear.

Diagrams, Figures and Photographs should be constructed so as to be easy to
understand and should be named “Figures”; their titles should be given below the
Figure itself. The figures should be placed immediately near (after or before) the
reference that is being made to them in the text. Figures should be referred to by
numbers, and not by the expressions ,below” or ,above”. The number of figures should
be kept to minimum (maximum 10 figures per paper).

Tables. Should be numbered consecutively throughout the paper. Their titles must be
centered at the top of the tables (12 pt. TNR font). The tables text should be 9 pt. TNR
font. Their dimensions should correspond to the format of the Journal page. Tables will
hold only the horizontal lines defining the row heading and the final table line. The
tables should be placed immediately near (after or before) the reference that is being
made to them in the text. Tables should be referred to by numbers, and not by the
expressions ,below” or ,above”. The measure units (expressed in International
Measuring Systems) must be explicitly presented.

Formulas, Equations and Chemical Reactions should be numbered by Arabic numbers
in round brackets, in order of appearance, and should be centered. The literal part of
formulas should be in Italics. Formulas should be referred to by Arabic numbers in
round brackets.

Nomenclature. Should be adequate and consistent throughout the paper, should
conform as much as possible to the rules for Chemistry nomenclature. It is preferable to
use the name of the substances instead of the chemical formulas in the text.

References should be numbered consecutively throughout the paper in order of
citation in square brackets; the references should list recent literature also. Footnotes
are not allowed. If the cited literature is in other language than English, the English
translation of the title should be provided, followed by the original language in round
brackets. Example: Handbook of Chemical Engineer (in Romanian), vol. 2, Technical
Press, Bucharest, 1951, 87.

Citation of journal articles: all authors' names (surname, name initials), abbreviated
journal title, article title,year, volume number, issue number, full page reference. Ex:
Helissey, P., Giorgi—Renault, S., RenaultJ., Chem. Pharm. Bull., 1989, 37,9, 2413-2425.

In case the reference is not cited in original, the author(s) should also list the original
paper that has been consulted.

Citation of texts from books: authors' full name and name (initials), title of the book,
issue number in Arabic numbers, publishing house, editors name (if present), city
where the book has been published, year of publication, the page(s) containing the
textthat has been cited.

Citation of patents: all authors' names (surname, name initials), or company's name,
country and patent number, date of issuance.

Manuscripts should be submitted in electronic format by email to the following
address:

Dr. Viorica DESELNICU, Editor-in-chief

INCDTP - Leather and Footwear Research Institute (ICPI)

93 lon Minulescu Street, code 030215, Bucharest, Romania
Phone: +4021-323.50.60; Fax: +4021-323.52.80.

E-mail: jlfjournal @gmail.com

INSTRUCTIUNI PENTRU AUTORI

Prezentarea lucrarilor

Lucrarile stiintifice se vor prezenta redactiei spre publicare in limba romana si in limba
engleza de catre autorii romani, siin limba engleza de cétre autorii straini.

Continutul lucrarii trebuie sa fie clar si cat mai concis posibil. Articolele nu vor depdsi 15
pagini, inclusiv figurile si tabelele. Lucrarea va fi impartita in paragrafe si capitole intr-o
succesiune logicd. Este recomandata clasificarea zecimald. Articolele vor intruni un inalt
standard stiintific i tehnic. Toate manuscrisele vor fi editate utilizind facilitdtile MS Office
(Word '97 sau ulterioare) pe hartie albd A4 standard (210 x 297 mm) cu font Times New
Roman (TNR) 11, spatiere la un rand. Continutul articolelor este responsabilitatea
autorilor.

Formatul lucrdrilor. Titlu. Titlul trebuie sd descrie concis continutul lucrarii fara a folosi
abrevieri. Titlul va fi centrat, font TNR 12.

Autori. Se prefera numele complet al autorilor (Centrat, font TNR 10), impreund cu
afilierea (institutia), orasul, tara si adresa de email (Centrat, font TNR 9). Se va indica
autorul pentru corespondenta cu adresa completa.

Rezumat: Un rezumat de 200-250 cuvinte va insoti lucrarea (font TNR 8). Rezumatul
trebuie sa descrie continutul lucrarii si rezultatele obtinute.

Cuvinte cheie. Se vor prezenta 3-5 cuvinte cheie.

Textul lucrarilor. Introducere. Va include obiectivele studiului si rezultatele studiilor
relevante anterioare.

Materiale si Metode. Metodele experimentale vor fi descrise clar si pe scurt.

Rezultate si Discutii. Aceastd sectiune poate fi separata in doud parti. Se vor evita
repetitiile care nu sunt necesare.

Concluzii. Tn aceasts sectiune vor fi discutate rezultatele generale ale cercetérii.
Multumiri. Vor fi cat mai scurte posibil.

Bibliografie. Referintele bibliografice vor fi numerotate in lucrare si listate in ordinea in
care aparin text.

Diagrame, figuri si fotografii. Vor fi construite in asa fel incét sa fie ugor de inteles si vor fi
denumite ,Figuri”; denumirea lor va fi datd sub figura propriu-zisa. Ele vor fi plasate
imediat Ianga (inainte sau dupa) referirea care se face la ele in text. Referirile la figuri se vor
face prin numere, nu prin cuvintele ,mai sus” sau ,,mai jos”. Numarul figurilor s3 fie cel

strict necesar (maxim 10).
Tabele. Vor fi numerotate in continuare cu cifre arabe. Fiecare va avea un titlu, centrat

deasupra tabelului (TNR 11). Textul tabelului va respecta fontul TNR 9. Dimensiunile
tabelelor trebuie sa corespunda formatului revistei. Tabelele vor prezenta numai liniile
orizontale ce delimiteaza capul de tabel si sfarsitul tabelului. Tabelele vor fi plasate imediat
langa (inainte sau dupa) referirea care se face la ele in text. Referirile |a tabele se vor face
prin numere, nu prin cuvintele ,mai sus” sau ,mai jos”. Unitatile de masura folosite
(exprimate in Sistem International) trebuie prezentate explicit.

Formule, ecuatii si reactii chimice. Vor fi numerotate cu cifre arabe, in paranteza mica in
ordinea aparitiei, si vor fi plasate centrat. Partea literala a formulelor trebuie sa fie scrisa cu
caractere italice. Referirile din text la formule se pot face prin numere arabe scrise intre

paranteze rotunde.
Nomenclaturd. Trebuie sa fie corespunzdtoare si univoca, sa se conformeze pe cét posibil

regulilor pentru nomenclatura in chimie, iar in text este preferabil sa se foloseasca numele

substantelorin loc de formule chimice.
Referinte bibliografice. Vor fi numerotate in continuare, in ordinea citdrii, i notate in text

prin cifre corespunzdtoare, in paranteze patrate; bibliografia va contine si lucrari recent
publicate. Nu este permisa folosirea notelor de subsol. Dacd lucrdrile citate sunt in altd
limba decét limba engleza, se va oferi titlul in limba englezd, urmat de precizarea limbii
originale in parantezd rotunda. Exemplu: Handbook of Chemical Engineer (in Romanian),

vol. 2, Technical Press, Bucharest, 1951, 87.

Citarea articolelor din reviste: numele tuturor autorilor (nume, initiale prenume), titlul
articolului, titlul abreviat al periodicului, anul aparitiei, numarul volumului, numdrul
editiei, paginile de inceput si sfarsit ale articolului. Ex: Helissey, P., Giorgi—Renault, S.,
Renault)., Chem. Pharm. Bull., 1989,37,9, 2413-2425.

Tn cazul in care referinta nu a fost citat3 in original, se va indica dupé ea si lucrarea care a
fost consultata.

Citarea textelor din cdrti: numele si prenumele (initiala) autorilor, titlul cartii, numarul
editiei in cifre arabe, editura, numele editorilor (dacd este cazul), localitatea, anul
aparitiei, pagina (sau paginile) la care se face referirea.

Citarea brevetelor: numele tuturor autorilor (nume, initiale prenume), sau firmei, tara si
numarul brevetului, data.

Manuscrisele se vor preda in format electronic la urmdtoarea adresd, prin email:

Dr. Viorica DESELNICU Editor sef

INCDTP - Sucursala Institutul de Cercetare Pielarie — Inciltdminte (ICPI)

Str. lon Minulescu nr. 93., cod 030215, Bucuresti, Romania, Tel: +4021-323.50.60, Fax:
+4021-323.52.80, E-mail: jIfjournal@gmail.com
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