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EVALUATION OF SHEEPSKIN SITTING PAD IN PRESSURE RELIEVING

EVALUAREA CAPACITATII DE REDUCERE A PRESIUNII DE CONTACT A PERNELOR DIN BLANA DE OVINE

Jin ZHOUY, Bo XU, Carmen GAIDAU’, Wuyong CHEN"

National Engineering Laboratory for Cledn Technology of Ledther Manuficture, Sichudn University Chengdu 610065, P. R. Chin&, emiil:
zZj_scu@qqg.com, wuyong.chen@163.com

*Key Laboratory for Ledther Chemistry and Engineering of the Educétion Ministry, Sichuin University, Chengdu 610065, P. R. Chin3

*INCDTP - Division: Ledther dnd Footwear Resedrch Institute, 93 lon Minulescu, Buchirest 031215, Romania

EVALUATION OF SHEEPSKIN SITTING PAD IN PRESSURE RELIEVING

ABSTRACT. This study dimed at quantitatively evdludting the effectiveness of sheepskin sitting pad (SSP) in pressure relief in the wheelchair. Eighteen students were
recruited from the university dnd those subjects with Body Mdss Index (BMI) over 24.5 and with & history of back pain were excluded. Participants were guided to sit
in @ wheelchdir, where contact pressure with and without SSP was medsured by sitting pad pressure medsurement. Four masks model was developed (total region,
left, right and central buttock) &nd under edch region peék pressure (mmHg) (PP), medn pressure (MP) dnd contéct dred (cm’) (CA) were cilculdted. Wilcoxon Signed
Ranks and relidbility andlysis were used for statistical analysis with a significant level of 0.05. Our results show that, with the dssistance of SSP, CA at edch dred was
improved, but those findings were not significantly recorded; further, mean MP was significantly reduced by 15.8 mmHg dand the decrease of PP was less significant
than that of MP. Most of our outcomes were dapproved to be relidble and repeatable. Overall, sheepskin sitting pad could significantly incredse the contact drea and
reduce the intensity of pressure concentration; further, most of our outcomes were relidble and repedtable. Hence, sheepskin sitting pad is a useful pressure
relieving product.

KEY WORDS: contact pressure; sheepskin sitting pad; ulcer prevention; pressure ulceration

EVALUAREA CAPACITZ\TII DE REDUCERE A PRESIUNII DE CONTACT A PERNELOR DIN BLANA DE OVINE

REZUMAT. Acest studiu a avut ca scop evaluarea cantitativa a eficacitdtii unei perne pentru sezut din blana ovina in reducerea presiunii de contact dintre corp si
scaunul cu rotile. S-au selectat optsprezece studenti voluntari de la universitate, iar acei subiecti cu indice de masa corporala (IMC) de peste 24,5 si cu antecedente
privind afectiuni ale spatelui au fost exclusi. Participantilor li s-a cerut sa se aseze intr-un scaun cu rotile, determinandu-se presiunea de contact cu si fara perna din
blana ovina prin masurarea presiunii exercitate asupra pernei pentru sezut. S-a dezvoltat un model cu patru zone (regiune totala, fesa stanga, fesa dreapta si zona
centrald) si sub fiecare regiune s-au calculat presiunea maxima (mmHg) (PP), presiunea medie (MP) si zona de contact (cm’) (CA). S-au utilizat testul Wilcoxon Signed
Ranks si testul de fiabilitate pentru analiza statistica, cu un nivel de semnificatie de 0,05. Rezultatele noastre arata ca, la utilizarea pernei din blana ovina, s-a
Tmbunatatit CA pentru fiecare zona, dar aceste constatari nu au fost semnificative; in plus, MP a fost redusa semnificativ cu 15,8 mmHg, iar scdderea PP a fost mai
putin semnificativa decat cea a MP. Majoritatea rezultatelor au fost considerate fiabile si repetabile. in general, perna pentru sezut din blana de oaie poate creste in
mod semnificativ zona de contact si reduce intensitatea concentrarii presiunii, in conditiile in care majoritatea rezultatelor au fost fiabile si repetabile. Prin urmare,
perna pentru sezut din blana de oaie este un produs util pentru reducerea presiunii de contact si reducerea suferintelor pacientilor.

CUVINTE CHEIE: presiune de contact; perna pentru sezut din bland ovina; prevenirea ulcerului; ulcer de presiune

EVALUATION DE LA REDUCTION DE LA PRESSION DE CONTACT EN UTILISANT DES COUSSINS EN FOURRURE DE MOUTON

RESUME. Cette étude & eu I'objectif d'évaluer quantitativement I'efficicité d'un coussin en fourrure de mouton déns I3 réduction de 13 pression de contict entre le
corps et le fauteuil roulant. Dix-huit étudiants bénévoles ont été choisis de I'université, et les sujets dyant un indice de mdsse corporelle (IMC) supérieur a 24,5 et des
antécédents de mal de dos ont été exclus. On @ demandé dux participants de s'asseoir dans un fauteuil roulant et on a déterminé I3 pression de contact avec et sans
le coussin en fourrure de mouton en mesurant 13 pression sur le coussin. On & développé un modeéle a quatre zones (superficie totale, joue gauche, joue droite et
région centrile) et ddns chique région on & cdlculé 13 pression méximale (mmHg) (PP), I3 pression moyenne (MP) et 13 zone de contéct (cm?) (CA). On & utilisé le test
de Wilcoxon et le test de fidbilité pour I'andlyse statistique dvec un niveau de signification de 0,05. Nos résultats montrent que I'utilisation du coussin en fourrure de
mouton méne al'améliordtion de CA pour chaque zone, mais ces résultats ne sont pas significatifs; en outre, MP a été significativement réduite par 15,8 mmHget |a
diminution de PP d été moingimportante que celle de MP. La plupart des résultats ont été considérés fiables et reproductibles. Généralement, le coussin en fourrure
de mouton peut dugmenter considérablement |d surface de contact et réduire I'intensité de la concentration de |d pression, étant donné que |a plupart des résultats
sont fidbles et reproductibles. Par conséquent, le coussin en fourrure de mouton est un produit utile pour réduire 13 pression de contact et 13 souffrance des
patients.

MOTS-CLES: pression de contéct; coussin en fourrure de mouton; prévention de I'ulcére; ulcére de pression

' Correspondence to: Wuyong CHEN, Ndtiondl Engineering Ldbordtory for Cledn Technology of Ledther Mdnufdcture, Sichudn University Chengdu 610065,
P. R. Chind, emdil: wuyong.chen@163.com
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INTRODUCTION

Sitting is the most common posture for rest,
whereds this posture is used to maintain daily
movement for those persons who have lost their
walking ability due to body disability or other diseases.
Although ergonomic design has been widely used in
the wheelchair, according to the consideration of the
cost, the sitting area is generally ignored and cheadp and
thin foam is largely adopted by the manufacturer. Due
tothese drawbacks, pressure ulcer was usually foundin
the buttock area from long-term wheelchair use [1].
According to the structure of human in the sitting
position, the thigh, buttock and sacrum constitute a
supporting plane; meanwhile, focusing the centre of
mass on this plane would cause a relatively large
pressure concentration. When the contact pressure is
greater than 10 kpa, capillaries circulation would be
hampered or even cut off, leading to the occurrence of
tissue ischemia [2]; besides, pressure rising at the
prominence position of bone increases the friction
between the bone and skin and it easily strains the
muscle or bredks the skin, so ds to develop the ulcer [3].

Therefore, self-protective methods have been
dadopted by patients, and they commonly add an extra
foam pad or other pressure relieving materials, such as
sheepskin sitting pad (SSP) [4]. SSP is featured with a
medium hair length, a higher density of fur, by which
not only the bodyweight can be supported and contact
pressure can be lowered, but also the air circulation
under the body is available. Hence the SSP is a kind of
natural pressure relieving product [5]. In current
literature, McGowan et al. [6] and Jolley et al. [7]
evaluated the Australia sheepskin mattress in clinical
ulcer prevention and they concluded that sheep skin
significantly reduced the incidence rate of ulcer
occurrence. In addition, Zhou et al. [5] quantitatively
evaluated the mechanism of pressure relieving of
sheepskin mattress in supine posture and
phenomenon of significant pressure reduction was
reported. Different from the supine lying posture,
sitting is usually obtained with much higher pressure,
and it is necessary to evaluate the SSP in pressure

INTRODUCERE

Pozitia sezut este cea mai frecventa postura
pentru odihna, pozitie care sustine miscarea pentru
acele persoane care si-au pierdut functia locomotorie
din cauza handicapului sau a altor boli. Desi designul
ergonomic al scaunului cu rotile este aplicat pe scara
larga, din considerente economice, sezutul este in
general ignorat, producatorul utilizdnd in mare parte
burete de umplutura ieftin si subtire. Din cauza acestor
neajunsuri, deseori apar escare in zona sezutului la
persoane care utilizeaza scaunul cu rotile pe termen lung
[1]. Datoritd anatomiei corpului uman in pozitia sezut,
coapsa, sezutul si zona sacrald constituie planul de
sprijin, iar concentrarea centrului de greutate pe acest
plan genereaza o presiune relativ mare. Cand presiunea
de contact depaseste 10 kPa, circulatia la nivelul
capilarelor incetineste sau chiar se intrerupe, ceea ce
duce la aparitia ischemiei tisulare [2]; in plus, presiunea
crescanda in zonele cu protuberante osoase mareste
frictiunea dintre os si piele, fortand muschiul sau rupand
pielea, siconduce astfel la dezvoltarea ulcerului [3].

Prin urmare, pacientii au recurs la metode de
protectie, addugand, de reguld, o perna din burete sau
din alte materiale pentru ameliorarea presiunii,
precum perna pentru sezut din piele ovina [4]. Perna
pentru sezut este realizata din blana de lungime medie,
cu densitate mare, care nu doar sustine greutatea
corporala si reduce presiunea de contact, ci permite si
circulatia aerului. Astfel, perna pentru sezut este un
produs natural pentru reducerea presiunii [5]. In
literatura recenta, McGowan si colab. [6] si Jolley si
colab. [7] au evaluat utilizarea saltelelor australiene din
blana ovina pentru prevenirea ulcerului si au ajuns la
concluzia ca blana ovina reduce semnificativ incidenta
aparitiei ulcerului. In plus, Zhou si colab. [5] au evaluat
cantitativ mecanismul de reducere a presiunii saltelelor
din blana ovina in pozitia culcat pe spate si au raportat
fenomenul de ameliorare semnificativa a presiunii.
Spre deosebire de pozitia culcat pe spate, pozitia sezut
presupune o presiune mult mai mare, necesitand
evaluarea pernei pentru sezut din punctul de vedere al
reducerii presiunii. Acest demers este important
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relieving due to the wide dpplication of the wheelchair.
Unfortunately, @8 quantitative examination of SSP in
pressure relieving for sitting posture was rarely
considered.

Therefore, the dim of this study was to objectively
and quantitatively evaluate the pressure relieving of
SSP by sitting pad pressure measurement system, and
then to provide the knowledge of its clinical dpplication
inthe wheelchair.

MATERIALS AND METHODS

Subjects

Healthy students aged 20 to 27 were recruited
from Sichuan University. The body weight and height
were first measured and then Body Mass Index (BMI)
was calculated. Those students with BMI over 24.5 and
with a history of back pain were excluded. Finally, 18
hedlthy students (11 males and 7 females) confirmed
with our inclusion criterion. The daims and methods
were explained and participants have given their
formal approvals prior to medsuring. The entire
procedure of this study was supervised by ethic
committees of Sichuan University and followed the
principles of Declaration of Helsinki.

Sitting Pad

SSP was provided and the standard pad of
wheelchair was considered as control group (CM). SSP
(50 x 50 x 5 cm, own-fabricated, Chengdu, China) was
tanned under the guidelines of Australian Medical
Sheepskin (Australian Standards: AS4480.1) and CM
was made of PVC+foam (50 x 50 x 5 cm, Huazhilie Ltd.,
Chengdu, China). The length of hair of SSP is 26.3 mm,
the didmeter is 22.5 um and the hair density is
3095/cm’.

Pressure Measurement

The mFLEX pressure medsuring system (mFLEX: 32
x 32, RSscan international, Belgium) was utilized to gain
the contact pressure between the body and the sitting
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datorita utilizarii scaunelor cu rotile pe scara larga si
existentei unei literaturi sarace in informatii privind
analiza cantitativa a reducerii presiunii in pozitia sezut
exercitate de pernadin blana ovina.

Obiectivul acestui studiu a fost de a evalua
obiectiv si cantitativameliorarea presiunii de contact la
utilizarea pernei pentru sezut din blanda ovinda cu
ajutorul sistemului de masurare a presiunii si de a oferi
apoi cunostinte legate de aplicarea clinicd a acesteia.

MATERIALE S| METODE

Subiecti

S-au recrutat studenti sanatosi cu varsta cuprinsa intre
20 si 27 de ani de la Universitatea Sichuan. Mai intai s-au
masurat greutatea corporala si indltimea, apoi s-a calculat
indicele de masa corporala (IMC). S-au exclus studentii cu
IMC mai mare de 24,5 si care au prezentat dureri de spate in
trecut. In cele din urma, 18 studenti sdnatosi (11 bérbatisi 7
femei) au confirmat criteriul de includere. Participantilor li
s-au explicat scopurile si metodele studiului si si-au dat
acordul oficial Thainte de a efectua masurdtori. Toate
procedurile din cadrul acestui studiu au fost
supravegheate de comisiile de etica ale Universitatii
Sichuansiau urmat principiile Declaratiei de la Helsinki.

Perna pentru sezut

S-a furnizat perna din blana oving, iar martorul a fost
reprezentat de perna standard a scaunului de rotile. Perna
pentru sezut (50 x 50 x 5 cm, fabricatie proprie, Chengdu,
China) a fost tabacita conform liniilor directoare ale
standardului australian AS4480.1 pentru blanuri ovine
pentru uz medical, iar perna martor a fost alcatuita din PVC
+ burete (50 x 50 x 5 cm, HuaZhilie Ltd., Chengdu, China).
Lungimea parului pernei pentru sezut este de 26,3 mm,
diametrulde 22,5 um, iar densitatea parului de 3095/cm’.

Masurarea presiunii

Sistemul de masurare a presiunii mFLEX (mFLEX: 32
x 32, RSscan international, Belgia) a fost utilizat pentru a
obtine presiunea de contact dintre corp si perna pentru




J.ZHOU, B. XU, C. GAIDAU, W. CHEN

pad.Thesize of this systemis 500 mm x 500 mm x4 mm,
the area of pressure sensors is 480 mm x 480 mm, the
range of medsure is 0-200 mmHg (0-26 kP3) and the
frequency is 5Hz. Calibration was made before
measuring.

Four-mask model was availdble (Figure 1): total,
left, right and central buttock. Pressure variables of the
pedk pressure (PP) (mmHg), medn pressure (MP)
(mmHg) &nd contict dred (CA) (cm’) were giined for
each region by the software of mFLEX (V4.0, RSscan
international, Belgium). Only one experienced
observer was dssigned to complete all the analyses to
eliminate the inter-observer's error.

sezut. Dimensiunea acestui sistem este de 500 mm x 500
mm x4 mm, zona senzorilor de presiune este de 480 mm
x 480 mm, intervalul de masurare este 0 - 200 mmHg (0-
26 kPa) si frecventa este de 5 Hz. Calibrarea a fost facuta
fnainte de masurare.

S-a utilizat modelul cu patru zone (Figura 1):
regiunea totala, fesa stangd, fesa dreapta si zona
centrald. Variabilele de presiune pentru presiunea de
varf (PP) (mmHg), presiunea medie (MP) (mmHg) si zona
de contact (CA) (cm®) s-au obtinut pentru fiecare regiune
cu programul mFLEX (V4.0, RSscan international, Belgia).
Un singur observator experimentat a fost desemnat sa
finalizeze toate analizele pentru a elimina erorile inter-
observator.

CENTRAL
ZONA CENTRALA

Figure 1. Four masks model for analysis
Figura 1. Modelul cu patru zone pentru analiza

Participants were asked to wear the leisure
clothes and the sitting posture was chosen by them in
the procedure of warm up, in which three to five
minutes was provided before measuring. The
participant was guided to sit on the SSP and CM
randomly, where @ random number was calculdted in
advance for edch subject and each mattress. When the
subjects sat in the wheelchair (Figure 2), the mFLEX
system wads switched on. Ten seconds data was not
recorded until the pressure distribution became stable.
With and without SSP of the same participant was

Participantii au fost rugati sa poarte haine comode
sisa adopte o pozitie aleasa de eiin cursul procedurii de
incalzire, pentru care li s-au acordat trei pana la cinci
minute fTnainte de masurare. Participantul a fost
indrumat sa se aseze pe perna din blana ovina si perna
martor la intamplare, calculdndu-se un numar aleator
in avans pentru fiecare subiect si pentru fiecare perna.
Cand subiectii s-au asezat in scaunul cu rotile (Figura 2),
a fost pornit sistemul mFLEX. Timp de zece secunde nu
s-au inregistrat date, pana cand distributia presiunii a
devenit stabila. S-au efectuat masuratori pentru acelasi
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measured and the same procedure was repeated in
othertwo successive days.

participant cu si fara perna din blana ovina, aceeasi
procedura repetandu-se succesivin alte doua zile.

Figure 2. Standard postures for medasurement
Figura 2. Pozitii standard pentru masurare

Data Processing and Statistical Analysis

The ten seconds data was first averaged
individually and then among the group. Wilcoxon
Signed Ranks and reliability analysis were used for
statistical analysis. Varidables of coefficient of
variance (CoV) and intraclass correlation coefficient
(1ICC) [8] were recommended for relidbility
evaluation, where CoV = (typical error) / (mean
value of the three tridls). The higher the CoV is, the
lower the repeatability [9]. Moreover, when
ICC<0.5, the reliability is poor; while 0.5<ICC<0.75 or
ICC>0.75 indicates @ medium or good to excellent
relidbility [10]. All the analysis models were
executed by the software of SPSS (V16.0, SPSS Inc,
USA) with significant level of 0.05.

RESULTS AND DISCUSSIONS

Results

CA at each area was improved when the SSP was
intervened. Although 32.6% CA augment and 64.4% CA
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Prelucrarea datelor si analiza statistica

S-a facut o medie a datelor de zece secunde
obtinute, maiintaiindividual si apoi pentru intregul grup.
Pentru analiza statistica s-au utilizat testul Wilcoxon
Signed Ranks si analize de fiabilitate. Variabilele
coeficientului de variatie (CV) si coeficientului de
corelatie intra-clasa (ICC) [8] au fost recomandate pentru
evaluarea fiabilitatii, unde CV = (eroare tipica) / (valoare
medie a celor treiincercari). Cu cat CV este mai mare, cu
atat mai mica este repetabilitatea [9]. Mai mult decat
atat, atunci cand ICC<O0,5, fiabilitatea este slaba, in timp
ce 0,5<ICC<0,75 sau ICC>0,75 indica o fiabilitate medie
sau buna spre excelenta [10]. Toate modelele de analiza
au fost executate cu programul SPSS (V16.0, SPSS Inc,
SUA), cu un nivel de semnificatie de 0,05.

REZULTATE SI DISCUTII

Rezultate

CA s-a imbunatatit in toate zonele atunci cand s-a
utilizat perna din blana ovina. Desi s-a observat o
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incensement were observed at total area and left crestere de 32,6% a CA si o intensificare de 64,4% a CA
buttock, those changes were not significant (p =0.068 < la suprafata totala si la fesa stanga, aceste modificarinu
0.05) (Table 1). au fost semnificative (p =0,068 <0,05) (Tabelul 1).

Table 1: Wilcoxon Signed Ranks Test to explore the effect of the application of sheepskin mat
Tabelul 1: Testul Wilcoxon Signed Ranks efectuat pentru a determina efectul utilizarii pernei din blana ovina

Ful CA (cm ) 1113.8 6.4 840.1 -1.826 0.068
Total
L 448.9 272.7 -1.826 0.068
Stdngd
R0l MP (mmHg) -0.588 0.557
Total :
Left 3.332 0.001
Stdngd
Full
Totdl PP (mmHg) 199.9 200.0 -1.000 0.317
Lei 195.3 200.0 -2.201 0.028
Stdngad
Compared with the CM, SSP significantly reduced in comparatie cu perna martor, perna din blan
the MP at the central, left and right buttock by 17.2 ovind a redus semnificativ MP cu 17,2 mmHg (p =
mmHg (p = 0.001), 13.1 mmHg (p = 0.001) and 17.2 0,001), 13,1 mmHg(p =0,001) si 17,2 mmHg (p = 0.000)
mmHg (p =0.000), respectively. lanivel central, lafesa stanga, respectiv la fesa dreapta.
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PP wds lowered at edch region after the
application of SSP in wheelchair and significant findings
were obtained for central and left buttock, where 1.6
mmHg of PP (p =0.043) and 4.7 mmHg (p = 0.028) was
found.

Most of variables in this study were approved to
be relidble and repeatable. In terms of total area,
except variable of PP, CoV and ICC of MP and CA were
recorded to be good (Table 2); whereas, in terms of
central buttock, those of MP were shown to be good
(CoV=5.4%,thelCC=0.44,p=0.02).

PP afost redusa la fiecare regiune, dupa utilizarea
pernei din blana ovina in scaunul cu rotile si s-au
obtinut rezultate semnificative pentru zona centrala si
fesa stanga, unde s-au obtinut valori de 1,6 mmHg (p =
0,043)si4,7 mmHg (p=0,028) pentru PP.

Majoritatea variabilelor din acest studiu au fost
considerate fiabile si repetabile. Tn ceea ce priveste
regiunea totala, cu exceptia variabilelor PP, CV siICC ale
MP si CA valorile inregistrate au fost bune (Tabelul 2),
iar, cu privire lazona centrala, valorile MP s-au dovedit a
fibune (CV=5,4%,1CC=0,44,p=0,02).

Table 2: Relidbility analysis
Tabelul 2: Analiza incertitudinii

Central

Central e )

-0.11

Central

Central 4 (ol )

-0.09

Full
Total

0.00*

Left
Stangad

0.00*

Left
Stdngd

0.00*

Right
Dredptd

0.00*
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Discussions

In this study, pressure distribution of still sitting in
the wheelchadir with and without the overldy of
sheepskin was recorded and compared by the mFLEX
pressure medsuring system and then the effectiveness
of SSP in pressure relieving was quantitatively
assessed. The results show that the intervention of SSP
could significantly increase the contact area and
simultaneously lower the magnitude of the contact
pressure; moreover most of our outcomes were proved
toberelidble.

The clinical evaluation of sheepskin in ulcer
prevention was first reported by McGowan et al. [6]
and they enrolled 297 post-operdted patients who
were prescribed with the sheepskin mat during their
nursing period. Their outcomes showed that the
sheepskin mat significantly reduced the incidence of
ulceration (RR=0.30, 95% confidence interval (Cl): 0.17
to 0.52). Further, Jolley et al. [7] reported that the
incidence of ulcerdtion in the traditional nursing
procedure was 9% (20/223), while it decredsed by 3.5%
to the 5.5% (12/218) (RR=0.58, 95% Cl: 0.35 o 0.96)
with the dssistance of the sheepskin mattress.
Meadnwhile, Zhou et al. [5] quantitatively evaluated
biomechanical feature of sheepskin mattress and
their outcomes proved that sheepskin mattress not
only significantly incredsed the contact area, but it
dlso prominently reduced the contact pressure.
Thereby, sheep skin wads manifested to be an
effective productin ulcer prevention. In terms of our
findings, usage of SSP significantly incredased CA at
all buttock regions, especially at left area;
mednwhile PP and MP also decredsed significantly.
Besides, out results also indicated that most
variables were recorded with moderate to good
repeatability (CoV < 6%) and reliability (ICC < 0.75);
whereads, relidbility of PP and CA at central area was
poor and this phenomenon could be due to the small
contactaredinthisregion[11].

Although the hypotheses have been proved,
several limitations should be considered whilst
interpreting the results. Firstly, small sample size

Discutii

Tn acest studiu s-a Tnregistrat si s-a comparat
distributia presiunii la sederea in scaunul cu rotile, cu si
fara perna din blana de oaie, utilizand sistemul de
masurare a presiunii mFLEX si apoi s-a evaluat cantitativ
eficacitatea pernei din bland ovind in ameliorarea
presiunii. Rezultatele arata ca perna din blana ovina ar
putea mari in mod semnificativ zona de contact si, In
acelasi timp, ar putea reduce amplitudinea presiunii de
contact; in plus, majoritatea rezultatelor noastre s-au
doveditafideincredere.

Evaluarea clinica a blanii de oaie in prevenirea
escarei a fost semnalata pentru prima data de catre
McGowan si colab. [6] care au inscris Tn studiu 297 de
pacienti post-operator carora li s-a prescris perna din
bland de oaie in perioada de ingrijire medicala.
Rezultatele lor au aratat ca perna din blana ovina a
redus semnificativ incidenta de ulceratii (RR=0,30, 95%
interval de incredere (Cl): de la 0,17 la 0,52). Mai mult,
Jolley sicolab. [7] au raportat cd incidenta ulceratiilorin
procedura de ingrijire medicala traditionala a fost de
9% (20/223), si a scazut cu 3,5% pana la 5,5% (12/218)
(RR=0,58, 95% Cl: 0,35-0,96), la utilizarea pernei din
bland ovind. Intre timp, Zhou si colab. [5] au evaluat
cantitativ caracteristica biomecanica a pernei din blana
de oaie si rezultatele acestora au confirmat faptul ca
perna din blana de oaie nu numai ca a crescut in mod
semnificativ zona de contact, dar, de asemenea, a redus
vizibil presiunea de contact. Astfel, s-a dovedit ca blana de
oaie este un produs eficient in prevenirea escarei. In ceea
ce priveste constatarile noastre, utilizarea pernei din blana
ovina a crescut semnificativ CA in toate regiunile, mai ales
n zona stanga; PP si MP au scazut, de asemenea, in mod
semnificativ. in plus, rezultatele noastre auindicat faptul c3
cele mai multe variabile au fost inregistrate cu
repetabilitate (CV<6%) si incertitudine (ICC<0,75)
moderate spre bune; incertitudinea PP si CA in zona
centrald a fost slaba, acest fenomen putandu-se datora
zoneide contactrestransein aceasta regiune [11].

Desi s-au confirmat ipotezele, la interpretarea
rezultatelor trebuie luate in considerare cateva limitari. In
primul rand, in studiul nostru am adoptat strategia de a
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strategy was adopted in our study and the validity of
our finding should be noted. Secondly, the result of this
study was obtained from healthy subjects and it should
not be generalized to other population. Thirdly, some
PP exceeded the maximum range (200 mmHg) of the
measuring system, but the part of pressure higher than
200 mmHg was meaningless. Investigations still need to
be done to further explore the effectiveness of the
sheepskin mattress in improving the loading tissue's
capillary circulation.

CONCLUSIONS

Sheepskin sitting pad can significantly increase
the contact area and reduce the intensity of pressure
concentration; further, most of our outcomes are
reliable and repeatable. Hence, sheepskin sitting pad is
a useful pressure relieving product.
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A FINITE ELEMENT ANALYSIS STUDY OF FOOTWEAR LOWER ENSEMBLE INFLUENCE ON THE PLANTAR
PRESSURE DISTRIBUTION

ANALIZA IN ELEMENT FINIT A INFLUENTEI STRUCTURII ANSAMBLULUI INFERIOR AL INCALTAMINTEI
ASUPRA DISTRIBUTIEI PRESIUNILOR PLANTARE
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“Gheorghe Asachi” Technical University of lasi, Faculty of Textiles & Ledther Engineering and Industrial Mandagement

A FINITE ELEMENT ANALYSIS STUDY OF FOOTWEAR LOWER ENSEMBLE INFLUENCE ON THE PLANTAR PRESSURE DISTRIBUTION

ABSTRACT. The pldntar pressure distribution has @ complex influence on the kinetics and kinematics of the lower limbs. The foot bed-outsole ensemble must
provide the correct support of the foot and add corrections if necessary, in order to adjust the pressure distribution on the foot plantar surface. A poorly designed
outsole, a feeble midsole or the incorrect care and use of the footwear product will ledd to the deterioration of the foot bed functiondlity. The degree of the foot bed
deterioration cdn be determined using in-shoe plantar pressure medsuring devices. This loss of functionality must be prevented s much ds possible in the design
stage. Footwedr prototyping dnd wearing tests are very expensive and time consuming dnd do not represent a vidble method in economic terms. The fastest and
less expensive testing method suitdble for footweadr production in design stages is the Finite Element Andlysis. To use this method we developed a 3D CAD model of
the human foot using ds model a redl 3D scanned foot. The scanned foot was processed in various 3D CAD systems in order to obtain a FEA usable 3D part. The
developed model wds used to determine how the ensemble of & specific sole design and & midsole with wear chardcteristics modify the plantar pressure
distribution.

KEY WORDS: footwear, outsole, CAD, FEA

ANALIZA IN ELEMENT FINIT A INFLUENTEI STRUCTURII ANSAMBLULUI INFERIOR AL TNCZ\LTZ\MINTEI ASUPRA DISTRIBUTIEI PRESIUNILOR PLANTARE
ABSTRACT. Distributia presiunilor plantare influenteaza intr-un mod complex cinetica si cinematica membrelor inferioare. Ansamblul inferior al incaltamintei
trebuie sa asigure sustinerea corectd a piciorului si sd aduca ajustari, daca este necesar, pentru a corecta distributia presiunilor pe suprafata plantara. O talpa
incorect proiectatd, un brant defectuos sau incorecta ingrijire si utilizare a produsului de incaltaminte va duce la deteriorarea functionalitatii ansamblului inferior.
Gradul de deteriorare poate fi determinat prin utilizarea sistemelor de masurare a presiunilor plantare in incdltaminte. Aceastd pierdere a functionalitatii trebuie
prevenita pe cat posibil in faza de proiectare. Prototiparea si testele in utilizare sunt foarte scumpe, necesita mult timp si nu reprezinta o metoda viabild din punct de
vedere economic. Cea mai rapida si necostisitoare metodad de testare potrivita pentru productia de incaltaminte in faza de proiectare este Analiza in Element Finit.
Pentru utilizarea acestei metode am proiectat un model 3D CAD al piciorului uman utilizind ca model un picior real, scanat 3D. Piciorul scanat a fost procesat intr-o
serie de sisteme 3D CAD pentru a obtine o piesa tridimensionald, utilizabila in AEF. Modelul proiectat a fost utilizat pentru a determina modul in care ansamblul
format dintr-un anumit model de talpa si un brant cu proprietatile fizice ale unui brant uzat; modifica distributia presiunilor plantare.

CUVINTE CHEIE: incaltaminte, talpa, CAD, AEF

L'ANALYSE PAR ELEMENTS FINIS DE L'INFLUENCE DE LA STRUCTURE DU DESSOUS DE LA CHAUSSURE SUR LA REPARTITION DES PRESSIONS PLANTAIRES
RESUME. L3 répartition des pressions plantaires influence ddns une maniére complexe 13 cinétique et 13 cinémétique des membres inférieurs. Le dessous de 13
chaussure doit offrir un soutien adéqudt pour le pied et faire les djustements nécessaires pour corriger |3 répartition des pressions sur 1a surface plantaire. Une
semelle mal congue, une semelle intermédidire défectueuse ou I'utilisation et soin erronées de 1a chaussure endommageront le fonctionnement du dessous de Ia
chaugsure. Le degré d'altération peut étre déterminé du moyen du systeme de mesure des pressions plantaires dans Ia chaussure. Cette perte de fonctionnalité doit
étre évitée dutant que possible dans 13 phase de conception. Le prototypdge et les tests d'utilisation sont colteux, longs et ne représentent pds une méthode vidble
du point de vue économique. La plus rapide et peu colteuse méthode de test appropriée pour |a production de la chaussure dans |a phdse de conception est
I'analyse par éléments finis. Pour utiliser cette méthode, nous avons congu un modeéle de CAO 3D du pied humain en utilisant le modele de pied réel 3D numérigé. Le
pied a dndlyser a été passé dans un nombre de systémes de CAO 3D &fin d'obtenir une piece en trois dimensions utilisée ddns 13 FEA. Le modéle congu a été utilisé
pour déterminer |3 madniére dont le dessous de |3 chaussure, formé d'un modele particulier de semelle et une semelle intermédidire dydnt les propriétés physiques
d'une semelle intermédidire usée, change |a répartition des pressions plantdires.

MOTS CLES: semelles, chdussure, CAO, FEA

INTRODUCTION INTRODUCERE

The footweadr sole weight removal cavities Structura golurilor de usurare ale talpii si
structure and the materials used for the midsole have a materidlele utilizate n productia brantului au o
major influence on the distribution of the plantar influenta semnificativa asupra distributiei presiunilor
surface pressures [1, 2]. The midsole deteriorates over plantare [1, 2]. Brantul se deterioreaza cu timpul sub

' Correspondence to: Rdzvan MOCANU, 10 Dr. Sdvini; H3 building; entrdnce A; 2nd floor; dpt. 3; Idsi — 700320; Idsi, e-mdil: rdzvan_mocdnu@ydhoo.com
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time under the influence of a set of factors. These
factors include the characteristics of the material used
for the midsole, but also the usdge of the footwear
product [3-6]. An improper maintendance of the
product, correlated with the midsole structure and
materials, will ledad to changes of the physical
properties and the loss of functional features of the
footwear lower ensemble. The functional losses render
the product unusable. However, the deteriorated
product is still used by individuadls with peripheral
neuropathy, leading to short and long term lower limb
injuries.

To determine the deterioration degree and to
prevent foot injuries, wedring tests on prototype
products should be performed. This method is very
expensive and time consuming and is not economically
vidble.

This paper describes 8 method developed by the
authors to estimate the changes of the plantar
pressures distribution according to the physical
characteristics of the midsole and the weight removal
cavitiesstructure.

MATERIALS AND METHODS

The method used to estimate the plantar pressure
changes consists in the development of & 3D CAD
(Three Dimensiondl Computer Aided Design) model
andthe use of FEA (Finite Element Analysis).

To dccomplish this, the three parts interacting in
the model were designed. The industry uses CAD as the
method of choice for sole and midsole design [7],
therefore the sole and midsole used in the analysis
were completely developed and defined in & CAD
system. However, to obtain estimation results as close
to reality s possible, a redl human foot was the starting
pointinthe 3D part development.

The INFOOT three dimensional foot scanner,
presented in Figure 1, was used to digitize the foot
surface [8].

This system uses the optical laser scanning
method to scan the foot form. The raw data is
presented ds point cloud and can be converted in
various scalar file formats. The scanning step accuracy
is 0.5mm, the scanning speed is up to 30mm/sec, the
full scanning and data processing takes about 10

influenta unui cumul de factori. Acesti factori includ
caracteristicile materidlului utilizdt pentru productia
brantului, dar si modul de utilizare a produsului de
incaltaminte [3-6]. O 1ingrijire incorectda a produsului,
corelata cu structura si materialele ansamblului inferior, duc
la schimbari ale proprietatilor fizice si la pierderea
caracteristicilor functionale ale dcestui ansamblu. Pierderea
caracteristicilor functionale conduce la un produs care nu se
preteaza utilizarii. Cutoate acestea, produsul deteriorat este
utilizat de catre persoane cu neuropatie periferica, ceea ce
cauzeaza afectiuni pe termen scurt si pe termen lung Ia
nivelul membrelorinferioare.

Pentru @ determind gradul de deteriorare si
pentru @ preveni afectiunile I3 nivelul piciorului, sunt
necesare o serie de teste pe produse prototip. Aceasta
metoda este foarte scumpa si necesita mult timp,
nefiind viabila din punct de vedere economic.

Tn aceastd lucrare este descrisd o metodd
dezvoltata de autori pentru a estima modificarile
distributiei presiunilor plantare in corelatie cu
caracteristicile fizice ale brantului si cu structura
golurilor de usurare.

MATERIALE S| METODE

Metoda utilizata pentru estimarea schimbarilor
presiunilor plantare consta in dezvoltarea unui model
CAD 3D (Three Dimensional Computer Aided Design —
proiectarea tridimensionald cu ajutorul calculatorului)
siutilizarea AEF (Analizd in Element Finit).

Pentru readlizarea studiului se proiecteaza cele trei
componente care interactioneaza. Industrial, se
utilizeaza metoda CAD ca metoda de proiectare a
talpilor si a branturilor [7], astfel talpa si brantul
utilizate Tn analiza sunt complet proiectate si definite
intr-un sistem CAD. Pentru a obtine rezultate cat mai
precise s-a utilizat modelul real al unui picior pentru
proiectarea modelului 3D.

Digitizarea suprafetei piciorului s-a realizat prin
intermediul unuiscanner INFOOT prezentatin Figura 1.

Acest sistem utilizeaza scanarea optica pe baza de
laser pentru scanarea formei piciorului [8]. Datele brute
sunt prezentate sub forma de nor de puncte si pot fi
convertite in diferite formate de fisiere scalare. Scanarea
se realizeaza cu o precizie a pasului de 0.5mm, cu o viteza
de 30mm/sec, iar intreg procesul de scanare dureaza
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sec/foot. A model of the raw datd, processed
polygon mesh and surfice model are presented in
the Figure 2.

aproximativ 10 secunde pentru fiecare picior. Reprezentarea
datelor brute, reteaua poligonala procesata si suprafata
modelului sunt prezentatein Figura 2.

Figure 1. INFOOT laser scanner
Figura 1. Scanner laser INFOOT

Figure 2. Scanned data
Figura 2. Date scanate

The 3D CAD systems are using vectorial data.
Even if these systems are able to import scalar data,
this data can be used only as reference. In order to
obtdin a usable mesh, the raw data is processed in a
mesh processing application. The MeshlLab v1.3.2
64bit was used to import, analyse and process the raw
data. The imported scanned foot is presented in
Figure 3.
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Sistemele de proiectare tridimensionala CAD
utilizeazd date vectoriale. Tn cdzul n cire &ceste
sisteme pot importad date scalare, respectivele date pot
fi utilizate numai ca referinta. Pentru a obtine o
structura utilizabila, datele de intrare sunt procesate
initial Tntr-o aplicatie de procesare a structurilor
scalare. Pentru importul, analiza si procesarea datelor
de intrare s-a utilizat aplicatia MeshLab v1.3.2 64bit.
Piciorul scanat si importat in dplicatie este prezentat in
Figura 3.
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Figure 3. MeshLab imported raw data
Figura 3. Date importate in MeshLab

Laser scanning point clouds are usudlly high
density clouds. For the purpose of obtaining & 3D
usdble part, the point density must be down sampled.
The Mesh Element Subsampling function is used to
reduce the number of vertices, edges or faces. As the
scanned model is defined by points, the option used is
vertex subsampling. The processed model, presented
in Figure 4, did not lose definition quality through the
subsampling process because the scanned model is
over defined.

Norul de puncte obtinut prin scanarea laser este in
generdl de densitate mare. Pentru & obtine un model 3D
utilizabil in analiza, trebuie redusa densitatea norului de
puncte. Functia Mesh Element Subsampling este utilizata
pentru reducerea numadrului de puncte, muchii sau
suprafete. Deodrece modelul scanat este definit prin
puncte, optiunea utilizata este cea de reducere a numarului
de puncte. Modelul procesat, prezentat in Figura 4, nu a
pierdut in calitated definitiei prin procesul de reducere a
punctelor, deodrece modelul scanat este supra definit.

Figure 4. Processed mesh
Figura 4. Retea procesata

The subsampling degree should be tuned to not
deteriorate the mesh quality. Once the optimum vertex
density is obtdined, the mesh is used to credte the 3D
part. SolidWorks 2013 64bit [9] was used for the part
modelling. The mesh is imported in the application
workspace. The import process uses high computing

Gradul de reducere a numarului de noduri trebuie
ajustat pentru a nu deteriora calitatea retelei. Dupa
obtinerea densitatii optime de noduri, reteaua poate fi
utilizata pentru crearea unei componente 3D. Pentru
modelarea componentei 3D s-a utilizat SolidWorks 2013
64bit [9]. Retedua este initial importata in spatiul de
lucru al aplicatiei. Procesul de import utilizeaza o
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resources. A high speed quad processor computer will
need about five hours o import the model and the
imported model will use about 4GB of the available
RAM. The result is a set of surfices, presented in
Figure 5.

cantitate semnificativa de resurse computationale. O
unitate cu procesor de mare viteza, cu patru nuclee, va
necesita aproximativ cinci ore pentru a importa modelul
si va utiliza aproximativ 4GB din memoria RAM
disponibild. Rezultatul consta intr-un set de suprafete,
prezentatin Figura 5.

Figure 5. Imported mesh
Figura 5. Structura importata

By processing this mesh, a solid body is obtdined.
This solid part, presented in Figure 6, is the vectorial
representation of the scanned foof.

Prin procesarea acestei retele se obtine un corp
solid. Acest corp solid, prezentat in Figurd 6, este
reprezentarea vectoriala a piciorului scanat.

Figure 6. Solid part defined
Figura 6. Corp solid

Once the solid part is defined, it is fully usable for
FEA.

The next step consists in defining the midsole
and the sole. These two parts dre designed directly in
the CAD system, obtaining fully defined vectoridl
parts.

While designing the sole, the emphasis was put on
the structure of the weight removal cavities. This is one
of the multiple possible patterns. The wireframe
representation of the sole is presented in Figure 7.
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Odata definit corpul solid, acesta poate fi utilizat
in AEF.

Urmatorul pas consta in definirea brantului si a
talpii. Aceste doua componente sunt proiectate direct
in sistemul CAD, obtinand astfel componente
vectoridle complet definite.

n proiectarea talpii s-a pus accentul pe structurd
golurilor de usurare. Modelul realizat este unul dintr-o
gama largd de modele posibile. Reprezentarea
structurald a talpii este prezentata in Figura 7.
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Figure 7. The wireframe representation of the sole
Figura 7. Reprezentarea structurala a talpii

The midsole is designed starting from the top Brantul este proiectat pornind de la suprafata
surface of the sole, as it has to fit as precisely as possible superioara a talpii, deoarece brantul trebuie sa se
to this surface. The designed midsole is presented in imbine cat mai precis cu talpa. Brantul proiectat este
Figure 8 in wireframe configuration. prezentatin configuratie structuralain Figura 8.

Figure 8. The wireframe representation of the midsole
Figura 8. Reprezentarea structurald a brantului

Using the designed parts, an assembly is designed Utilizand componentele proiectate se configureaza
in order to perform the analysis [10]. This assembly is ansamblul care va fi utilizat in analiza [10]. Acest
presentedin Figure 9. ansamblu este prezentatin Figura 9.

Figure 9. Assembly model
Figura 9. Model ansamblu
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RESULTS AND DISCUSSIONS

The FEA process is executed for a sample
individual with the following characteristics: weight =
80kg, foot size = EU41. Using both new and worn
midsole physical characteristics, the plantar pressure
distribution is obtained for both cases. Figure 10
presents the result for the new midsole.

REZULTATE SIDISCUTII

Procesul AEF este realizat pentru cazul concret al
unei persoane cu urmatoarele caracteristici: greutate =
80kg, numar marime = EU41. Utilizdnd atat
caracteristicile fizice ale unui brant nou, cat si pe cele
dle unui brant uzat, se obtine distributia presiunilor
plintdre pentru dmbele cizuri. Tn Figurd 10 este
prezentat rezultatul pentru analiza brantuluinou.

Figure 10. FEA results for new midsole
Figura 10. Rezultate AEF pentru brant nou

The plantar pressure distribution is close enough
tothe dverage foot on aflat surface.

After running the FEA process on the used
midsole, the result obtdined shows a significant
modification of the plantar pressure distribution as
presentedin Figure 11.

The pressures concentrate on the ribs of the
weight removal cavities. The highest pressure is on the
ribs located in the heel region. However, there is
significant pressure concentrated on the ribs in the
metatarsophalangeal joints area also.

Revista de Pielarie Incaltaminte 14 (2014) 2

Distributia presiunilor plantare este foarte
asemanatoare cu distributia presiunilor plantare ale
unui picior comunin contdct cu o suprafata plana.

Dupa analiza Tn cazul brantului uzat, rezultatul
obtinut prezinta modificari semnificative ale
distributiei presiunilor plantare, dupa cum este
prezentatin Figura 11.

Figure 11. FEA results for the worn midsole
Figura 11. Rezultate AEF pentru brantul uzat

Presiunile sunt concentrate pe nervurile golurilor
de usurdre. Cea mai mare presiune este localizata la
nivelul nervurilor din zona célcaiului. Tn zona
articulatiilor metatarsofalangiene se observa, de
dsemened, o concenfratie a presiunii 13 nivelul
nervurilor.
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CONCLUSIONS

By using the method developed in this paper, the
footwear product functionality can be estimated in a
short time with minimum financial costs. This enadbles
the analysis of different materials used for the midsole
fabrication and choosing the optimal material without
prototype fabrication and t{ime consuming wearing

CONCLUZII

Utilizand metoda dezvoltata in aceasta lucrare,
functionalitatea produsului de incaltaminte poate fi
estimata intr-un timp scurt, cu costuri minime. Acest
lucru permite analiza mai multor materiale utilizate in
fabricatia brantului si selectarea materialului optim
fara a fi necesara fabricarea de prototipuri si fara teste

tests. de uzura costisitoare.
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EVALUATION OF THE RELATIONSHIP BETWEEN BACTERIAL POPULATION AND ASSOCIATED GAS GENERATION IN SOAKING FLOAT OF SHEEP SKIN USING A
SENSOR ARRAY SYSTEM
ABSTRACT. In this study it wds dimed to design d metal oxide gas sensor drray to determine the bacterial lodd in sodking float of wet-salted domestic sheep skin for
garment ledther production. The results showed that an arrdy of 4 metal oxide gds sensors employed with Artificial Neurdl Networks (ANNs) can predict the
bacteridl populdtion in sodking flodt of ledther manuficturing. The reldtionship between predicted &nd observed bécteridl populdtions yielded & R* vilue of 0.95 in
modeltesting. Design procedures, gas sensors and other materidls and techniques were expldined in this paper.
KEY WORDS: ledther, bacteria, gas sensors, odor, artificial neural networks

EVALUAREA RELATIEI DINTRE POPULATIA DE BACTERII $| GENERAREA DE GAZE ASOCIATE N FLOTA DE INMUIERE A PIEILOR DE OAIE FOLOSIND UN SISTEM
DE SENZORI

REZUMAT. Acest studiu a dvut cd scop proiectdrea unui sistem de senzori de gaz pe bazd de oxizi de metal pentru a determina numarul de bacteriiin flota de inmuiere
d pieilor ovine sarate umed de provenienta domestica pentru productia de piele pentru imbracdminte. Rezultatele au aratat cd o serie de 4 senzori de gaz pe baza de
oxid de metal utilizati in asociere cu retele neuronale artificidle (RNA) pot prezice populdtia bacteridana in flota de inmuiere din procesul de fabricare & pielii. Reldtia
dintre populatiile de bacterii prezise si observite du dat o vilodre R* de 0,95 13 testdred modelului. Procedurile de proiectire, senzorii de giz si lte materidle si
tehniciaufost explicate in aceastd lucrare.

CUVINTE CHEIE: piele, bacterii, senzori de gaz, miros, retele neuronale artificidle

EVALUATION DE LA RELATION ENTRE LA POPULATION BACTERIENNE ET LA PRODUCTION DE GAZ ASSOCIEE DANS LA FLOTTE A TREMPAGE DE LA PEAU DE
MOUTON EN UTILISANT UN SYSTEME DE RESEAU DE CAPTEURS

RESUME. Cette étude 3 eu I'objectif de concevoir un systéme de résedu de capteurs de giz a bise d'oxyde de métal &fin de déterminer I3 chirge bactérienne dins 13
flotte d trempage de 1a pedu de mouton domestique en sdumure pour la production de cuir pour vétements. Les résultats ont montré qu'une suite de 4 capteurs de
gdz abase d'oxydes métalliques utilisés dvec les résedux de neurones artificiels (RNA) peut prédire I populdtion bactérienne dans 13 flotte a trempage du processus
de fabrication du cuir. LA reldtion entre les populdtions bactériennes prédites et observées & donné une vileur R de 0,95 déns le test de modele. Les procédures de
conception, leg capteurs de gaz et d'dutres matéridux et techniques sont expliquées dans cet article.

MOTS CLES: cuir, bictéries, cipteurs de giz, odeur, résedux de neurones artificiels

INTRODUCTION INTRODUCERE
Leather industry is one of the agro-based Industria de pielarie este una din industriile
industries which have created new employment bazate pe agriculturd care au creat noi locuri de munca

' Correspondence to: Ali Ndil YAPICI, Depdrtment of Textile, Clothing, Shoes, dnd Ledther, Cdndkkdle Vocdtiondl School of Technicdl Sciences, Cdndkkdle Onsekiz
Madrt University, 17020, Cdandkkdle/Turkey, e-mdil: ydpicin@comu.edu.tr
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opportunities in Turkey primarily thanks to about 500
active tanneries [1]. Sheep skin is an orgdanic material
mainly used in the production of garment leather
products. It is substantidlly composed of 64% water,
33% protein which is the most dbundant resource of
collagen protein type |, 2% fat, 0.5% of mineral salts and
othersubstances[2, 3].

It may contdin different strains of halophilic cocci
and Gram-positive or Gram-negative rods [4]. It was
found that most of the bacteria isolated raw
hides/skins hds proteolytic activity [5, 6]. Pre dnd
madin sodking processes provide a chemically and
physicdlly suitdble environment for bacterial growth.
Since the proteolytic microorganisms may damage
the skin and cause quality problems [7], microbial
activity should be taken under control [8]. In order to
prevent damages that may occur during the soaking
process, dppropridte bactericides are used [9]. If the
process cannot be controlled properly it mady cause
odor problems, hair loss, loose grain [10] or even loss
of the collagen which is mainly protein component of
the skin.

The by-products of microbidl metabolism may be
CO,, H,0, acids, aldehydes, alcohols, sulfides, etc. [9].
Bdcillus, Clostridium, Proteus, Pseudomonds, and
Streptomyces species dre isolated and bacteria
identified in soaking float of leather manufacturing.
They are known ds ammonifying bacteria. Citrobdcter,
Edwadrdsielld, Sdimonelld, Proteus species, known ds
H,S producing microorgdnisms, dre also dvailable in
tannery processing float. Methdane (CH,) can be
produced by microorganisms through decomposition
of CH,COOH in anderobic conditions. It is also
composed by methanogenic bacteria existing in CO,
and H, substrates. Escherichid, Sdlmonelld, Shigelld,
Klebsielld, Enterobdcter species, enteric bacteria,
commonly exist on raw skin and in soaking float. These
bacteria could be achieved via mixed acid and
butanediol fermentation. In the mixed acid
fermentation some products such as lactic, acetic and
succinic acids as well as ethanol and equal amounts of
H,and CO, dre formed [11].

Millions of bacteria can be observed within 4 {o 6
hours per each milliliter of the float liquid [12]. It is
vitally important to estimate the number of
microorganisms using practical and rapid methods.

in Turcia, in primul rand datorita celor aproximativ 500
de tabacarii active [1]. Pielea de oaie este un material
organic utilizat in principal la fabricarea imbracamintei
din piele. Aceasta este compusa in esenta din 64% ap3,
33% proteine, care este cea mai abundenta resursa de
proteina de colagen de tip |, 2% grdasime, 0,5% saruri
minerale sidlte substante [2, 3].

Acedsta podte contine diferite tulpini de coci
halofili si tije Gram-pozitive sdu Gram-negative [4]. S-a
constatat ca cele mai multe dintre bacteriile izolate de pe
pieile brute au activitate proteolitica [5, 6]. Procesele de
pre-inmuiere si Tnmuiere principald ofera un mediu
chimic si fizic ddecvat pentru dezvoltarea bacteriilor.
Deodrece microorganismele proteolitice pot deteriora
pieled si pot prejudicia calitatea [7], activitatea
microbidna {rebuie sa fie controlata [8]. Pentru a preveni
deteriorarile care pot apdrea in timpul procesului de
inmuiere, se folosesc bactericide adecvate [9]. Daca
procesul nu poate fi controlat in mod corespunzator,
poate cauza miros neplacut, caderea parului, scaderea
rezistentei fetei [10] sau chiar pierderea colagenului,
care este principald componenta proteica a pielii.

Metabolismul microbian poate dvea ca produse
secundare CO,, H,0, acizi, dldehide, alcooli, sulfuri etc. [9].
Speciile Bdcillus, Clostridium, Proteus, Pseudomonds si
Streptomyces sunt izoldte, iar bacteriile sunt identificate in
flotd de inmuiere din procesul de fabricare a pielii. Acestea
sunt cunoscute ca bacterii amonificatodre. De asemened,
speciile Citrobdcter, Edwdrdsielld, Sdimonelld, Proteus,
cunoscute ca microorganisme generatoare de H.S, pot fi
gasite in flotele de prelucrare din tabacarie.
Microorganismele pot produce metan (CH,) prin
descompunered CH,COOH in conditii anaerobe. Acesta
este, de asemened, compus din bacterii metanogene
existente n substraturile de CO, si H,. Speciile Escherichid,
Salmonelld, Shigelld, Klebsielld, Enterobdcter, bacterii
enterice, se pot gasi de obicei pe pieled bruta si in flota de
nmuiere. Aceste bacterii pot lua nastere prin fermentarea
mixtd a &cidului si & butdndiolului. Tn procesul de
fermentatie mixta acida se formeaza anumite produse,
cum ar fi acizii lactic, acetic si succinic, precum si etanolul si
cantitatiegaledeH, i CO, [11].

Se pot observa miliodane de bacterii intr-o
perioada de 4 pana la 6 ore pe fiecare mililitru de lichid
din flota [12]. Este extrem de important sa se estimeze
numarul de microorganisme folosind metode practice
si rapide. Prin urmare, ar trebui sa se utilizeze un
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Therefore, a control mechanism should be used before
such damage occurs.

Some traditional methods that are being used to
determine the bacteridl loads during the leather
production process are time consuming and
expensive. Therefore, there is & need to develop
practical and cost effective methods. Electronic nose
(e-nose) systems have been used in @ wide range of
dpplications, including food safety, microbiology,
headlth, and environmental quality [13]. This non-
destructive technology provides a fast and reliable
tool in the sensing of quality parameters of biological
materidls [14].

An e-nose employs gas sensors that measure
total heddspace volatiles and create a smell print
specific to biological material that is being
evaluated. Its response includes a whole set of
volatiles in @ unique digital pattern [15]. Therefore,
an e-nose system requires & pattern recognition
system that is trained with a database of such
digitized patterns. Use of Artificial Neural Networks
(ANNs) is @ common pattern recognition technique
in e-nose systems. The ANNs require no mathematical
formulations and can be considered as electronic
networks of “neurons” similar to neural structure of
human brain [16].

In this study it was aimed to evaluate gds sensors
to observe whether there is a reldationship between
bacterial population and associated gas generation in
soaking process. Specific objectives of this study are
to design a prototype gas sensing system and to
evaluate the performance of ANNs that can be used to
estimate bacterial loads during the soaking stages of
sheep skin.

MATERIALS AND METHODS

Wet-salted domestic sheep skins were used as the
material. The experiment was conducted using the
liquid sample obtained during sodking, which is the
most important process for bacterial growth.

A wide variety of bacteria have been isolated from
the sodk water, including species of Bdcillus,
Chromobdcter, Pseudomonds, Clostridium,
Ldctobdcillus, Serrdtid mdrcescens [9]. Most of these
bacteria population are derobic having proteolytic
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mecanism de control Tnainte sa apara astfel de
deteriorari.

Unele metode traditionale utilizate pentru a
determina numarul de bacterii din cadrul procesului de
fabricare a pielii sunt consumatodre de timp si
costisitoare. Prin urmare, exista o nevoie de a dezvolta
metode practice si rentabile. Sistemele de tip nas
electronic (e-nose) au fost utilizate intr-o gama largd de
aplicatii, printre care siguranta alimentara,
microbiologie, sanatate si calitatea mediului [13].
Aceastd tehnologie nedistructiva ofera un instrument
rapid sisigur pentru detectarea parametrilor de calitate
dimaterialelor biologice [14].

Nasul electronic utilizeaza senzori de gaz care
masoard substantele volatile totdle din spatiul de
deasupra materialului si creeaza o amprenta de miros
specifica materidlului biologic analizat. Raspunsul sau
include un set intreg de substante volatile intr-un
model digital unic [15]. Prin urmare, nasul electronic
necesita un sistem de recunoastere a tiparelor, care
cuprinde o baza de date cu astfel de tipare digitale.
Utilizared retelelor neurondle artificiale (RNA) este o
tehnica uzuala de recunoastere a tiparelor in sistemele
de tip e-nose. RNA nu necesita formule matematice si
pot fi considerate "neuroni" ai retelelor electronice,
similari cu structura neurondld a creieruluiuman [16].

Tn dcest studiu s-a urmarit evaluarea senzorilor de
gaz pentru a observa dacd existd vreo relatie intre
populatia bacteriana si generdred de gaze asociate in
procesul de inmuiere. Obiectivele specifice ale acestui
studiu sunt de a proiecta un prototip de sistem de
detectare a gazelor si de a evalua performanta RNA
utilizate pentru a estima numarul de bacterii din cadrul
etapelor deinmuiere a pielii de odie.

MATERIALE S| METODE

S-3 utilizat ca material piei ovine umed sarate de
provenienta domestica. Experimentul a fost efectuat
folosind proba de lichid obtinuta in timpul inmuierii, cel
mai favorizant proces pentru dezvoltarea bacteriilor.

S-3 izolat o mare varietate de bacterii din apa
utilizata pentru Tnmuiere, inclusiv specii de Bdcillus,
Chromobdcter, Pseudomonds, Clostridium,
Ldctobdcillus, SerrdtiG madrcescens [9]. Cele mai multe
dintre aceste populatii de bacterii sunt derobe cu
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activity. It is noteworthy to mention that bacterial
populition of dbove 10° cfu/ml could be problemétic
[17]. In our study, the number of total aerobic mesophilic
bacteria and proteolytic bacteria was assessed.

The liquid obtdined by means of common
methods was sampled and populdtions of these
microorganisms were determined. The samples were
diluted seridlly to obtadin different number of
microorganisms (populations), and corresponding gas
generation patterns. The samples were also assessed
using Petri plate technique for microbial counts. Then,
the gas generation pattern of each sample was
recorded simultaneously. Finally, ANNs model
parameters were developed and performance of the
model was tested.

Sheep Skin Processing

A paddle was used o soak the skins at the
Canakkale Onsekiz Mart University, Biga Vocational
College's Skin Processing Facility. In the pre-sodking
process, five wet-salted domestic sheep skins were
soaked at 20 °C for four hours in 800% water. Then, this
liquid was discharged and same amount of water at the
same temperature wds added with 0.5% non-ionic
surface active agent and 0.4% bactericide for main
sodking. After running for 30 minutes, the paddle is
rested. Then, running process was repedted every hour
for 5 minutes for 24 hours. Following this process,
required amount of liquid was sampled and bacterial
populations were determined for the sample and its
seridl dilutions.

Determination of Bacterial Populations

After a 24-hour sodking process, some portion of
soaking float sample was taken into a sterile container.
Sterilized solutions containing 0.85% N&Cl and/or 5%
NaCl were used for dilutions of flodt samples. 10 ml
sample was diluted with 90 ml sterilized water
including NaCl. Other serial dilutions were prepared by
dadding 1 ml of this diluted sample into 9 ml sterilized
water including NaCl. As a result, the main sample was
diluted up to 10° times.

Numbers of total derobic mesophilic and
proteolytic bacteria were determined using Petri plate
technique. Simultaneously, the gas generation patterns
of each sample were recorded with the sensor array.

activitate proteolitica. Este de remarcat ca o populatie
bacteriand de peste 10° ufc/ml poate fi problematic3
[17]. Tn studiul nostru s-a eviludt numérul total de
bacterii mezofile aerobe si bacterii proteolitice.

Lichidul obtinut prin metode obisnuite a fost
prelevat si s-au determinat populatiile acestor
microorganisme. Probele au fost diluate n serie pentru
a obtine un numar diferit de microorganisme
(populatii) si modelele corespunzatoare de generare a
gazului. Probele du fost, de asemened, evaluate
folosind placi Petri pentru @ determind numarul de
microbi. S-a inregistrat simultdan modelul de generare a
gazului din fiecare proba. In cele din urm4, s-du stabilit
parametrii modelului RNA si s-a testat performanta
modelului.

Prelucrarea pieilor de oaie

S-a utilizdt un haspel pentru @ inmuid pieile in
unitatea de prelucrare a pielii din cadrul Colegiului
Profesional Big, Universitated Cinakkale Onsekiz Mart. Tn
procesul de pre-inmuiere, cinci piei ovine umed sarate de
provenientd domestica au fost inmuiate la 20°C timp de
patru ore, iIn 800% apa. Apoi, acest lichid a fost evacuat siin
aceeasi cantitate de ap3, la aceeasi temperatura, s-au
addugat 0,5% dgent tensioactiv neionic si 0,4% bactericid
pentru inmuierea principald. Dupa functionare timp de 30
minute, haspelul este oprit. Apoi se repeta procesul la
fiecare ord timp de 5 minute pe o perioad3 de 24 ore. In
urma acestui proces, se preleveaza cantitatea necesara de
lichid si se determind populatiile de bacterii pentru
esantionul respectivsi dilutiile sale seriale.

Determinarea populatiilor de bacterii

Dupa un proces de inmuiere de 24 de ore, s-a
prelevat o proba din flota de inmuiere intr-un recipient
steril. S-au folosit solutii sterile care contin 0,85% NaCl
si/sau 5% NaCl pentru dilutii ale probelor de flota. O
proba de 10 ml a fost diluatd cu 90 ml de apa sterilizata,
cu continut de NACI. S-au preparat alte dilutii seriale
prin addugarea a 1 ml din aceasta proba diluatd in 9 ml
de apa sterilizatd, cu continut de NaCl. Ca urmare,
proba principald & fost diluita panala 10° ori.

Numarul total de bacterii derobe mezofile si
proteolitice a fost determinat folosind tehnica placilor
Petri. in acelasi timp, s-du inregistrdt modelele de
generare a gazului pentru fiecare proba, utilizdnd
reteaua de senzori.
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In the determination of numbers of total derobic
mesophilic bacteria and proteolytic bacteria, Plate
Count Agar (PCA) and Calcium Cdseindte Agar (CCA)
medium were used, respectively [18, 19]. Five percent
of NaCl was added to mediums for the bacterial counts.
Then, 0.1 milliliter of each dilution was inoculdted on
PCA and CCA medium [20]. The Petri dishes were
incubated at 37 °C for 48 hours. Afterincubation, in PCA
medium, colonies were counted from all the Petri
dishes containing 30-300 colonies. Mean of these
counts was considered as number of total aerobic
mesophilic bacteria. In CCA medium, only the colonies
that form a transparent zone were considered {o detect
the number of proteolytic bacteria [19]. Bacterial
counts were conducted at Basic and Industrial
Microbiology Laboratory of the Canakkale Onsekiz
Mart University, Faculty of Arts and Sciences,
Department of Biology.

Development of Prototype Sensing System

Metal-oxide Figaro gas sensors were used in this
study (Figaro USA, Inc., Glenview, Ill.,, USA). A metal-
oxide sensor is a thick film detector made by coating a
film of tin oxide sintered on a small ceramic tube [21,
22]. When the sensor is exposed to an atmosphere
contdining gdses, the tin-dioxide surface adsorbs
these gas molecules and cause oxidation allowing a
change in conductivity. An electrical circuit was used
to convert the change in conductivity to an output
signal, voltage.

The sensors, target gases and detection ranges are
givenin Table 1. These sensors respond in the presence
of other gas molecules along with listed target gases.
Therefore, it is possible to evaluate the overall bacterial
activities within the solution.
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La determinarea numarului total de bacterii
mezofile derobe si bacterii proteolitice, s-au utilizat
mediile Plate Count Agar (PCA), respectiv agar cazeinat
de calciu (CCA) [18, 19]. S-a addugat 5% N&Cl in medii
pentru a determina numadrul de bdacterii. Apoi s-a
inoculdt 0,1 ml din fiecare dilutie in mediile PCA si CCA
[20]. Placile Petri au fost incubate Ia 37°C timp de 48
ore. Dupa incubare, s-au numarat coloniile din {oate
cutiile Petri cu mediu PCA, rezultand 30-300 colonii.
Valoarea medie a acestora a fost considerata numarul
total de bacterii mezofile aerobe. Tn mediul CCA, doar
coloniile care formeaza o zona transparenta au fost
luate in considerdre pentru a detecta numarul de
bacterii proteolitice [19]. Determinadrea numarului de
bacterii s-a efectuat in Laboratorul de Microbiologie de
Baza si Industriald din cadrul Universitatii Canakkale
Onsekiz Mart, Facultateda de Arte si Stiinte,
Departamentul de Biologie.

Dezvoltarea sistemului prototip de senzori

n dcest studiu s-du utilizdt senzori de giz Figaro
pe baza de oxid de metal (Figaro USA, Inc, Glenview, lIl.,
SUA). Un senzor pe baza de oxid de metal este un
detector cu peliculd groasa realizat prin dcoperiread unui
mic tub ceramic cu o pelicula de oxid de staniu
sinterizat [21, 22]. Cand senzorul este expus la o
atmosfera care contine gaze, suprafata staniu-dioxid
adsoarbe aceste molecule de gaz si determina
oxidarea, permitand o modificare a conductivitatii. S-a
utilizat un circuit electric pentru a transforma
tensiune.

Senzorii, gazele urmarite si domeniile de detectie
sunt prezentate in Tabelul 1. Acesti senzori
reactionedza in prezenta altor molecule de gaz,
impreuna cu gazele urmarite mentionate. Prin urmare,
este posibila evaluarea activitatii bacteriene generale
insolutie.
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Table 1: Sensors and detection ranges
Tabelul 1: Senzori si domenii de detectie

Methdne

TGS-842 Metén

500-10000

Hydrogen sulfide

VR Hidrogen sulfurdt

5-100

A 20x12x8.5 cm’ gldss contdiner wis used ds the
main body of prototype sensing unit. The circuit was
mounted on the lid of the contdiner. Injection and
ventilation holes were provided through the lid. A
schematic representation of the system is given in
Figure 1.

S-3 utilizat un recipient de sticld de 20x12x8.5 cm’
pentru corpul principal al unitatii prototip de detectare.
Circuitul @ fost montat pe capacul recipientului.
Capacul a fost prevazut cu orificii de injectie si de
ventilatie. O reprezentare schematica a sistemului este
redatain Figura 1.

Data processing
Prelucrare date

Computer
Calculator

O, container

DAB
Sensors
Senzori
SO O O O
Injection
______________ .
Injectie
Liquid sample lj—l
Probd lichid Main body
Corp principal

Recipient O,

" Data acquisition board
Placd achizitie date

Figure 1. Schematic representation of the system
Figura 1. Reprezentare schematica a sistemului

Interconnections between the sensor array and
signal circuits, and circuits and data acquisition board
were dssembled. A data acquisition board and Windaq
software (Dataq Instruments Inc., Akron, Ohio) were
used to acquire and transfer signals from circuits to the
computer. In order to remove the liquid headspace gas
from the container and sensors' surface, an oxygen
tube (0,) was connected to the system through a
manometer.

S-du stabilit interconexiuni intre reteaua de
senzori si circuitele de semnal si s-au asamblat
circuitele si placa pentru achizitia datelor. S-au utilizat o
placa pentru achizitia datelor si software-ul Windaq
(Dataq Instruments Inc., Akron, Ohio) pentru a
achizitiona si transfera semnale de 13 circuite la
calculator. Pentru a indeparta gazul din spatiul de
dedsupra recipientului si de pe suprafata senzorilor, s-a
conectdt un tub de oxigen (0O,) 1a sistem prin
intermediul unui manometru.
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Data Acquisition and Processing Achizitia si prelucrarea datelor
Prior to surging the sensor array with headspace Indinte de & umple reteaua de senzori cu gaz, -3
gas, the system was flashed with O, for two minutes. trecut un jet de O, prin sistem timp de doud minute. S-3u
Ten milliliters of liquid sample was taken from 250 ml prelevat zece mililitri de proba de lichid dintr-un recipient
sterile contdiner using a syringe. The sample was steril de 250 ml cu ajutorul unei seringi. Proba a fost
injected to the sterile Petri dish that was placed injectata prin gaura de injectie de pe capacin cutia sterila
underneadth the sensors through injection hole on the Petri care a fost plasatd sub senzori. S-a inregistrat
lid. Gas generation pattern of edch sample was modelul de generare a gazuluila fiecare proba timp de 10
recorded for 10 minutes. A sample raw data and base- minute. Esantioane de date brute si de date cu corectia
line corrected data are representedin Figure 2. liniei de baza suntreprezentate in Figura 2.
3,0 3 Raw data
1 Date brute
2,5 1
@ S ]
£ 5 20
28 1 Headspace sampling ik
- S — ——
% E 1,5 ] Prelevare probe A
YR 101
Base-line corrected data
0.5 ﬁ Date cu corectia liniei de baza
0,0 : T T T 7 LML B | L T r 7T T 17 T rrrr T
0 120 240 360 480 600 720
Time, s
Timp, s

Figure 2. Raw and base-line corrected data samples
Figurd 2. Esantioane de date brute si cu corectia liniei de baza

The signals were base-line corrected using the S-a efectuat corectia liniei de baza a semnalelor,

following equation: utilizdnd urmatoarea ecuatie:
s Vi~V min
b=V )
min

where V, is base-line corrected sensor voltage at a unde V, este tensiunea senzorului cu corectia liniei de
given second i, V, is sensor voltage at a given second i, bazd |a o secunda data i, V, este tensiuned senzorului I3
andV,_, isthe minimum sensor voltage recorded during o secunda data i, iar V_, este tensiunea minima a
the operation. senzoruluiinregistrata in timpul operatiunii.

For each sample run, four base-line corrected Pentru fiecare proba efectuata, s-au obtinut patru
curves were obtdined corresponding to each sensor. curbe cu corectia liniei de baza, corespunzatoare
The area under edch curve was calculated to be used as fiecarui senzor. Zona de sub fiecare curba a fost
sensor response representing the sample. In the calculata pentru a fi utilizata ca raspuns al senzorului
calculation of area under each curve, it was assumed reprezentativ pentru proba. La calcularea zonei de sub
that the curve can be divided into rectangles as shown fiecare curba, s-a presupus ca se poate imparti curbain
inFigure 3. dreptunghiuri, asa cum arata Figura 3.

Revista de Pielarie Incaltaminte 14 (2014) 2




U. KIZIL, A.N. YAPICI, B.M. YAPICI, S.T. BILGI, M. INAPULAT

0,6
y=1(t:
0,4
% s ]
g
T 8
> o
2 § 1 — oAt
c =
3& 0,2
0 120 240 360 480 600 720
Time, s
Timp, s

Figure 3. Rectangle representing a unit area under the curve
Figura 3. Dreptunghi reprezentand o unitate de suprafata sub curba

The area representing edach curve was then
calculated using the following equation:

720
Azgf(tk)m

where A is total area under the curve, t is time in
seconds, k is designation number of each rectangle and
Vissensorvoltage.

ANN Architecture and Training Parameters

Thirty seven readings each including four sensor
responses were used as the dataset. The dataset was
randomly partitioned into 3 groups including training
(18), validation (11), and testing (8). Data partitioning
and other ANN computations were conducted using
XLMiner (Cytel Software Corporation, 675
Massachusetts Avenue, Cambridge, MA, USA) add-in of
MS Excel.

The ANNs can be considered as electronic
networks of “neurons” similar to the neural structure
of human brain and require no mathematical
formulations. They can process records one at a time,
and “ledarn” (training phase of ANN) by comparing
their prediction of the record with the known actual
record. The errors from the first prediction are fed
back into the network, and used to modify the
networks algorithm the second time, and so on for
many iterations (epochs) [23].

An ANN consists of three layers including input,
hidden, and output. The database is introduced to

S-a calculat apoi zona reprezentand fiecare curba
folosind urmatoarea ecuatie:

(2)

unde A este suprafata totala de sub curba, { este timpul
exprimat in secunde, k este numarul de identificare al
fiecaruidreptunghi, iarV este tensiunea senzorului.

Arhitectura RNA si parametrii de antrenament

Setul de date a cuprins treizeci si sapte indicatii,
fiecare incluzand patru raspunsuri de 1a senzori. Setul de
date a fost repartizat aledtoriu in 3 grupe, si anume setul
de antrenament (18), setul de validare (11) si setul de
testare (8). Repartizarea datelor si alte calcule RNA du
fost efectuate folosind componenta software XLMiner
(Cytel Software Corporation, 675 Massachusetts
Avenue, Cambridge, MA, SUA) pentru MS Excel.

RNA pot fi considerdte retele electronice de
"neuroni", similare cu structura neuronala a creierului
uman si nu necesita formule matematice. Acestea pot
prelucra inregistrarile pe rand si pot "invata" (faza de
antrenament @ RNA) compdrand predictid lor
referitodare 13 finregistrare cu finregistrarea reala
cunoscutd. Erorile din prima predictie sunt trimise
fnapoi in retea si sunt utilizite pentru 3@ modifica
dlgoritmul retelelor pentru a doua oara, si asa mai
departe pentru mai multe iteratii (epoci) [23].

O RNA constd din trei straturi, si anume cel de
intrare, cel ascuns si cel de iesire. Baza de date este
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input layer to trdin the model. The input layer is
followed by hidden layer(s). There may be more than
one hidden layers where there is one node for each
class. The difference in the connection of nodes,
methods of computing weights, number of nodes in
hidden layers, and the type of transfer function
between the layers cduse the difference among the
ANNs models. In this study, a standard fully connected,
feed-forwadrd, back-propagation neurdl network
(BPNN) model with a standard sigmoid input transfer
function was used. This is a typical application of
supervised training method.

Determination of number of hidden layers and
nodes are critical factors that affect the performance of
the ANNs model. Tridl and error is the most commonly
used method to determine these numbers. The overall
data collection and processing techniques in ANN
analysis are shownin Figure 4.

Liguid samples

Probe lichid
Headspace volatiles
Substante volatile o
Sensor array readings
Citiri sistem de senzori

v

Raw sensor responses
Rdspunsuri senzori

v

introdusa in stratul de intrare pentru a antrena modelul.
Stratul de intrare este urmat de stratul(urile) ascuns(e). Pot
exista mai multe straturi ascunse in cazul in care exista un
nod pentru fiecare clasa. Diferentele de conexiune &
nodurilor, metodele de calcul al ponderilor, numarul de
noduri din straturile ascunse si tipul de functie de {ransfer
intre straturi duc I3 diferente intre modelele RNA. in dcest
studiu, s-a folosit un model standard de retea neuronala cu
retro-propagare, conectata complet, cu ftransmitere
ndinte, cu o functie standard de transfer de intrare de tip
sigmoid. Aceasta este o aplicatie tipica pentru metoda de
antrenament supravegheat.

Determinarea numarului de straturi ascunse si de
noduri este un factor critic care afecteaza performanta
modelului RNA. Metoda incercare-eroare este ced mai
frecvent utilizata pentru a determina aceste numere.
Ansamblul de tehnici de colectare si prelucrare a datelor
din cadrul analizei RNA este prezentat in Figura 4.

Partition the data

Y

Distribuirea datelor

v v v

Training Validation Testing
Antrenament| Validare Testare
(18) (11) (8)
- i1

Find V,,;,, for each sensor
Gdsirea V., pentru fiecare senzor

Select model
Alegere model

v

v

Calculate base-line
corrected sensor responses
Calculare rdspunsuri senzori

cu corectia liniei de baza

Develop ANNs model
Dezvoltare model RNA

v

Test the model
Testare model

v

Calculate area under curve
for each base-line corrected
Sensor response
Calcularea suprafetei de sub
curbd pentru fiecare rdspuns
corectat al senzorului

Determine the correlations
between predicted
and observed values

Determinarea corelatiilor

dintre valorile prezise
si cele observate

A

Figure 4. Schematic representation of ANNs analysis
Figura 4. Reprezentare schematica a analizei RNA
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RESULTS

The goal of this study was to test the performance
of metal oxide gds sensors and ANNs to identify the
bacterial loads during the sodking process of domestic
sheep skins. Increasing number of bacterial population
caused higher concentrations of headspace gases.
However, as the liquid diluted up t0 99.9%, the bacterial
population decredses dbout 1000 times. Therefore, the
gas generation between diluted and concentrated
samples changes dramatically.

In Figure 5, the graph was plotted for the first 11
readings where the bacterial populationis considerably
low compdred to the remaining 26 samples. The
resultdnt R® vilues were still promising for diluted
samples.
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REZULTATE

Scopul studiului 3@ fost aceld de a testa
performanta senzorilor de gaz pe baza de oxid de metal
si RNA pentru a identifica numarul de bacterii din
cadrul procesului de Tnmuiere a pieilor de oaie.
Cresterea numarului populatiei bacteriene a dus Ia
concentratii mai mari de gaze. Cu toate acestea, pe
masura ce lichidul a fost diluat pana la 99,9%, populatia
bacteriana a scazut de dproximativ 1000 de ori. Prin
urmare, cantitatea de gaz generat de probele diluate si
cele concentrate se modifica semnificativ.

n Figurd 5 s-& trasat graficul pentru primele 11
citiri Tn care populatia bacteriana este considerabil mai
scizutd comparativ cu restul de 26 de probe. Vilorile R®
rezultate au fost promitatoare pentru probele diluate.

R?=0,8001

R?=0,919

OE+00 1E+06 2E+06 3E+06 4E+06
Bacterial population, cfu/ml
Numdrul de bacterii, cfu/ml

Figure 5. Relationship between bacterial counts and sensor responses for diluted 11 samples
Figura 5. Relatia dintre numarul de bacterii si raspunsurile senzorului pentru 11 probe diluate

In the next step, the ANNs model was developed.
In the selection of model parameters trial and error
method was used. In the training phase where the
model developed, randomly selected 18 readings were
used 3ds expldined dbove. Once the model developed,
11 readings were used to predict bacterial populations.
Predicted and observed populations were plotted to
see R’ vilues. The model pardmeters were chinged
until the highest R* vilues obtdined (Table 2).

in etapa urmatoare s-a dezvoltat modelul RNA. L3
selectarea parametrilor modelului, s-a utilizat metoda
incercire-erodre. In fizi de dntrenament in cire s-a
dezvoltat modelul, s-au utilizat 18 citiri selectate
dleatoriu, dupa cum s-a explicat mai sus. Odata ce s-a
dezvoltat modelul, s-au utilizat 11 citiri pentru a prezice
populatiile bacteriene. S-au reprezentat grafic
populatiile prezise si cele observate pentru a vedea
vilorile R’. Parametrii modelului u fost modificati pana
ce s-au obtinut cele m&i marivalori R* (Tabelul 2).
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Table 2: ANNs model parameters
Tabelul 2: Parametrii modelului RNA

# nodes in hidden layer
# noduri in stratul dscuns

Output ldyer sigmoid
Functia sigmoid din stratul de iesire

Step size for gradient de scent
Pasul scaderii dupd gradient

Error tolerance
Toleranta de eroare

5

Standard

0.1

The relationship between number of epochs and
totdl residudls sum of square (TRSS) shows the
ledrning cdpacity of the model. As expldined dbove,
model weights were calculated by comparing the
input and output datd. Decrease in TRSS should be
seen to observe how ledrning process evolves
depending on the number of epochs. Number of
epochs and corresponding Total RSS values are shown
in Figure 6.

5,E+17 -
4E+17 |

3,E+17 +

Total RSS
RSS total

2,E+417 |

1E+17 A

_

Relatia dintre numarul de epoci si suma totalad a
patratelor reziduurilor (TRSS) aratd capacitatea de
invatare a modelului. Asa cum s-a explicat mai sus,
ponderile modelului au fost calculate prin compararea
datelor de intrare si de iesire. Scaderea TRSS trebuie
observata pentru a vedea modul in care procesul de
invatare evolueaza in functie de numarul de epoci.
Numarul de epoci si valorile totale RSS corespunzatoare
sunt prezentatein Figura 6.

0,e+00

1 101 201 301 401 501 601 701 801 901

# Epochs
Nr. epoci

Figure 6. Relationship between TRSS and number of epochs
Figura 6. Relatia dintre TRSS si numarul de epoci
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In order to evaluate the performance of ANNs Pentru a evalua performanta modelului RNA, s-au
model, R® vilues between predicted 3nd observed calculadt valorile R’ dintre indicatiile prezise si cele
readings were calculdted as shownin Figure 7. observate, dupa cum arata Figura 7.
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Figure 7. Relationships between the observed and predicted bacterial populations
Figura 7. Relatiile dintre populatiile de bacterii observate si prezise

Higher R’ vdlues obtdined with trdining Valorile R mai mari obtinute in cidrul setului de
dataset are normal since the model itself is date de antrenament sunt normale, deoarece modelulin
developed using this datd. The performince of sine a fost dezvoltat folosind aceste date. Performanta
model cin be best expldined with vilidition and modelului poate fi cel mai bine explicata prin datele de
test datd. These ditisets also show & good validare si de testare. Aceste seturi de date arata, de
prediction performance. asemenea, o performantd bunad a predictiei.
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CONCLUSIONS

During the soaking process, quality loss of skin by
reason of uncontrolled microbial growth is one of the
major risks in leather industry. It is vitally important to
know the population of microorganisms to avoid any
bacterial damage. Petri plate technique is most
commonly used method in the determination of
bacteridlload. However, this method is time consuming
and costly. Therefore, there is a need for a quick and
practical method that can be used to estimate bacterial
population. Gas sensor arrays used with ANNs have
widely been used in quality assessment of agricultural
products.

A sensor arrdy developed using 4 metal oxide
based gds sensors to estimate the bacterial load in
sodking float of sheep skin. The sensor array was used
to collect gas sensor responses during a specified time
period. In the development of the system, cost
effectiveness was the primary goal. Once the sensor
responses acquired, the signals were saved as MS Excel
format for further data processing and model
development. In this study ANNs model was used as
the statistical method. The data was partitioned into 3
parts including training, validation, and testing. The
model was developed with randomly selected 11
redadings. In the selection of best model parameters
tridl and error method was employed. The set of model
pardmeters thit yielded the highest R’ vilue between
predicted and observed bacterial populations was
selected.

The highest R* values for training, validation,
and test data were found to be 0.99, 0.97, and 0.95,
respectively. Our future work involves developing an
electronic nose system that does data collection,
processing, model development, classification in
one unit. We dre also planning to apply this
technology to various areas related to agricultural
production.
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CONCLUzII

n timpul procesului de inmuiere, sciderea cilitatii
pielii din cauza cresterii microbiene necontrolate este
unul dintre riscurile majore dle industriei de pielarie. Este
extrem de important sa se cunoasca populatia de
microorganisme, pentru a evita orice deteriorare
bacteriana. Tehnica placilor Petri este metoda cel mai
frecvent utilizata pentru determinarea numarului de
bacterii. Acedsta metoda este insa consumatoare de
timp si costisitoare. Prin urmare, este nevoie de o
metoda rapida si practica care sa poata fi utilizata pentru
a estima populatia bacteriana. Sistemele de senzori de
gaz cuplate cu RNA au fost utilizate pe scara largad in
evaluarea calitatii produselor agricole.

Un sistem de senzori d fost dezvoltat folosind 4
senzori de gaze pe baza de oxid de metal pentru a
estima cantitatea de bacteriiin flota de inmuiere a pielii
de odie. Sistemul de senzori a fost utilizat pentru a
colecta raspunsurile senzorilor de gaz intr-o anumita
perioada de timp. L3 dezvoltarea sistemului, obiectivul
principal a fost rentabilitatea. Dupa obtinerea
raspunsurilor senzorilor, semnalele au fost salvate in
format MS Excel pentru prelucrarea datelor si
dezvoltidred modelului. Tn dcest studiu modelul RNA 3
fost folosit cd metodd statisticd. Datele au fost
impartite in 3 parti, si anume setul de antrenament,
setul de validare si cel de testare. Modelul a fost
dezvoltat cu 11 citiri selectate aleatoriu. La selectarea
celor mai buni pdrametri ai modelului s-a utilizat
metoda fncercare-eroare. S-3 selectat setul de
parametri ai modelului care a dat ced mai mare valoare
R*intre populatiile bacteriene prezise si cele observate.

Cele mai mari vilori R* pentru setul de
antrenament, setul de validare si cel de testare s-au
dovedit afi0,99, 0,97, respectiv 0,95. Activitatile viitodre
presupun dezvoltared unui sistem de tip nads electronic
format dintr-o singura unitate care sa colecteze si sa
prelucreze date, sa dezvolte modele si sa efectueze
clasificari. Se urmareste aplicarea acestei tehnologii in
diverse domenii legate de productia agricola.
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COMPARATIVE STUDY REGARDING THE RESISTANCE OF WET-WHITE AND WET-BLUE LEATHER TO THE
GROWTH OF FUNGI

STUDIU COMPARATIV PRIVIND REZISTENTA PIEILOR WET-WHITE $1 WET-BLUE LA CRESTEREA
MUCEGAIULUI
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COMPARATIVE STUDY REGARDING THE RESISTANCE OF WET-WHITE AND WET-BLUE LEATHER TO THE GROWTH OF FUNGI

ABSTRACT. Both tanned dnd finished leather may be damaged by fungi from Aspergillus flavus and Aspergillus niger, Trichodermd viride, Penicillium glGucom and
Penicillium cyclopium, and Pdecilomyces vdriotii species which irreversibly damage leather through the enzymes (collagendses, lipdses and protedses) they
produce. Fungi grow quickly under high humidity conditions and temperdtures ranging between 25 and 30°C. This paper presents a comparative study regdrding
the fungal resistance of wet-blue (chromium-tanned) ledther, wet-white ledther tanned with titanium-aluminium-based compounds and wet-white leather tanned
with resorcinol-oxdzolidine. The study was performed dccording to ASTM Standard D 4576 — 08(2013) - Test Method for Mold Growth Resistance of Wet Blue.
Conclusions of this study about mould growth resistance are drawn from the results obtdined for a period of 28 days. It hds been concluded by this study that no
leather type is completely resistant to fungal attack. Wet-blue leather is highly susceptible to fungal attack of Aspergillus niger and Aspergillus flavus; Trichodermd
viride and Mucor pusillus species do not grow on chromium-tanned wet-blue ledther. Wet-white leather tanned with Ti-Al is attacked by all types of fungi studied.
Wet-white ledther tdnned with resorcinol-oxazolidine is attacked by Aspergillus niger and Mucor pusillus, but inhibit the growth of moulds from the Aspergillus
oryzde and Trichodermad viride species. This type of leather mdy also be damaged by moulds from the Penicillium genus.

KEY WORDS: wet blue, wet white, fungi resistance

STUDIU COMPARATIV PRIVIND REZISTENTA PIEILOR WET-WHITE $I| WET-BLUE LA CRESTEREA MUCEGAIULUI

REZUMAT. Atat pieile tabacite, cat si pieile finisate pot fi deteriordte de mucegaiuri din speciile Aspergillus fldvus si Aspergillus niger, Trichodermad viride, Penicillium
glducom si Penicillium cyclopium si Pdecilomyces vdriotii care degradeaza in mod ireversibil pieled prin enzimele (colagenaze, lipaze si proteaze) pe care le produc.
Mucegaiurile du o crestere rapida in conditii de umiditate ridicata si temperaturiintre 25 si 30°C. Prezenta lucrare prezinta un studiu comparativ privind rezistenta |a
mucegdiuri a pieilor wet-blue (tdbacite cu crom), a pieilor wet-white tabacite cu compusi pe bdza de titan-aluminiu si d pieilor wet-white tabdacite cu rezorcina-
oxazolidina. Studiul a fost efectuat conform standardului ASTM D 4576-08 (2013) - Metoda de testdre & rezistentei la mucegdi a pieilor wet-blue. Concluziile acestui
studiu s-3u bazat pe rezultdtele obtinute pentru o periodda de 28 de zile. In urma dcestui studiu s-a ajuns la concluzia ca niciun tip de piele nu este complet rezistent
la atacul fungic. Pieile wet-blue sunt fodrte sensibile I3 atdcul mucegdiurilor Aspergillus niger si Aspergillus fldvus; speciile Trichodermd viride si Mucor pusillus nu se
dezvolta pe pieile wet-blue tabacite cu crom. Pieile wet-white tabacite cu Ti-Al sunt atdcate de toate tipurile de fungi luate in studiu. Pieile wet-white tabacite cu
rezorcina-oxazolidind sunt atacate de Aspergillus niger si Mucor pusillus, dar inhiba dezvoltarea mucegdiurilor din speciile Aspergillus oryzde si Trichodermd viride.
Acest tip de piei poate fi deteriorat si de mucegaiuri din genul Penicillium.

CUVINTE CHEIE: wet blue, wet white, rezistentd la mucegai

ETUDE COMPARATIVE SUR LA RESISTANCE DU CUIR WET-BLUE ET WET-WHITE A LA CROISSANCE DES MOISISSURES

RESUME. Les cuirs tannés et finis peuvent &tre endommagés par les moisissures des especes Aspergillus fldvus et Aspergillus niger, Trichodermd viride, Penicillium
glducom, Penicillium cyclopium et Pdecilomyces vdriotii qui dégradent le cuir de maniére irréversible par les enzymes (les collagéndses, les lipdses et les protéases)
gu'elles produisent. Les moisissures ont une croissance rapide dans des conditions de forte humidité et des températures entre 25 et 30°C. Cet article présente une
étude comparative sur 13 résistance a la moisissure du cuir wet-blue (tanné au chrome), du cuir wet-white tanné aux composés de titane et d'aluminium et du cuir
wet-white tdnné au résorcinol-oxazolidine. L'étude d été réalisée selon |a norme ASTM D 4576-08 (2013) - Méthode d'essdi de résistance a la moisissure du cuir wet-
blue. Les conclusions de cette étude ont été basées sur des résultats obtenus pendant une période de 28 jours. Dans cette étude, on d conclu qu'aucun type de pedu
n'est complétement résistant a I'attaque des moisissures. Les cuirs wet-blue sont trés sensibles dux attaques des moisissures Aspergillus niger et Aspergillus flavus;
les especes de Trichodermd viride et Mucor pusillus ne croissent pas sur le cuir wet-blue tanné du chrome. Les cuirs tdnnés avec du Ti-Al a I'état wet-white sont
attdqués par toutes les moisissures étudiées. Les cuirg tdnnés dvec du résorcinol-oxdzolidine a I'état wet-white sont attdqués par Aspergillus niger et Mucor pusillus,
mais inhibent I3 croissdance des espéces de moisissures Aspergillus oryzde et Trichodermd viride. Ce type de cuir peut étre endommagé dussi par les moisissures du
genre Penicillium.

MOTS CLES: wet blue, wet white, résistance a 13 moisissure

' Correspondence to: Corina CHIRILA, INCDTP - Division: Ledther dnd Footwedr Resedrch Institute Buchdrest, 93 lon Minulescu st., sector 3, RO-031215 Buchdrest,
e-mdil: corind.chirild@icpi.ro
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INTRODUCTION

Various types of finished leather are very
susceptible to fungal attack. The biodeterioration of
ledther and leather goods includes undesirable and
aggressive activities of fungi during leather
manufacture, finishing, storage and in use. So, finished
leather and leather goods, stored under varying
environmental conditions in warehouses, frequently
become mouldy. The relative humidity pldays an
important role.

We are all familiar with the unpleasant situation
where our ledther shoes, belt, jacket or handbag
becomes mouldy (Figure 1). At present, it is known that
tanned and finished ledather may be damaged by fungi
from Aspergillus fldvus and Aspergillus niger,
Trichoderma viride, Penicillium glducom and Penicillium
cyclopium, and Pdecilomyces vdriotii species, which
irreversibly damage leather through the enzymes they
produce (collagenases, lipases and proteases). Fungi
grow rapidly under high humidity conditions and at
temperatures ranging from 25and 30°C.

INTRODUCERE

Diversele tipuri de piele sunt foarte sensibile Ia
atacul fungic. Biodeteriorarea pielii si a produselor din
piele cuprinde si activitatea indezirabild si agresiva a
mucegaiurilor in timpul fabricarii, finisarii, depozitarii si
utilizarii pieilor. Astfel, pielea si produsele din piele,
depozitate in diverse conditii ambientale in depozite,
mucegaiesc Tn mod frecvent. Umiditatea relativa joaca
unrolimportant.

Cu totii cunoastem situatia neplacuta in care
pantofii, curedua, gedca sau geanta nodstra de piele
mucegdieste (Figurd 1). Tn momentul de fitd se
cunoaste faptul ca pieile tabacite si pieile finisate pot fi
deteriorate de mucegdiuri din speciile Aspergillus
flavus si Aspergillus niger, Trichodermd viride,
Penicillium glducom si Penicillium cyclopium si
Pdecilomyces vdriotii care degradeaza in mod
ireversibil pieled prin enzimele (colagenaze, lipaze si
protedze) pe care le produc. Mucegaiurile au o crestere
rapida in conditii de umiditate ridicata si temperaturi
intre 255i 30°C.

Figure 1. Fungi infested leather goods [1, 2]
Figura 1. Produse din piele mucegaite [1, 2]

The most common fungi found on leather are
Aspergillus niger and Aspergillus flavus (Figure 2),
moulds that, in addition to the destructive effect they
have on leather objects, are also harmful for human
health. Aspergillus fldvus is dangerous because of the
alfatoxin it produces, one of the most carcinogenic
substances in the living world, while Aspergillus niger

Cele mai raspandite mucegaiuri intalnite pe piei
sunt Aspergillus niger si Aspergillus flavus (Figura 2),
mucegaiuri care, pe langa efectul distructiv pe care il au
asupra obiectelor din piele, sunt daunatoare si pentru
sanatated omului. Aspergillus fldvus este periculos prin
dlfatoxind pe care o produce, aceasta fiind una dintre
cele mai cancerigene substante din lumea vie, in timp
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may cause aspergillosis in immunocompromised
patients.

v

ce Aspergillus niger poate produce aspergiloza 1a
pacientiiimuno-compromisi.

Figure 2. Aspergillus niger and Aspergillus fldvus: A - Microscopic dppearance of Aspergillus niger spores;

B - Microscopic dppearance of Aspergillus flavus spores; C - Aspergillus niger and fldvus colonies
on a leather sample; D - Aspergillus niger fruiting body; E - Aspergillus fldvus fruiting body;
F - Aspergillus fldvus, microscopic appearance

Figura 2. Aspergillus niger si Aspergillus fldvus: A - Aspectul microscopic al sporilor de Aspergillus niger;
B - Aspectul microscopic al sporilor de Aspergillus fldvus; C - Colonii de Aspergillus niger si flavus

pe o proba de piele; D - Corp de fructificatie Aspergillus niger; E - Corp de fructificatie Aspergillus flavus;

F - Aspergillus fldvus, aspect microscopic

Aspergillus niger is a widespread mould in the
environment which may develop on almost anything:
coffee, various foods, textiles, wood, paper and ledther
goods, which is why this mould was used to test
resistance of leather to fungi. Mould is invasive,
developing quicker than Penicillium or other types of
fungi, with the tendency of extending to the detriment
of other species.

Aspergillus niger strain ATCC 6275 (Figure 3) was
firstisolated in a laboratory in The United States, from a
leather sample. The strdin is characterized by the
presence of genes for carboxymethyl cellulase, citric
acid, glucosidase, xylanase, lipases and resistance to
copper.

Trichodermd viride (Figure 4) is d green coloured
mould used in the antifungal treatment of soil and
seeds due to its ability to inhibit growth of other fungi,
but can also be pathogenic for certain plants, such as
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Aspergillus niger este un mucegai foarte raspandit
in mediul inconjurdtor, cdre se poate dezvolta pe
dproape orice: cafed, diverse alimente, materiale
textile, lemn, hartie si obiecte confectionate din piele,
motiv pentru care a fost folosit acest mucegai pentru
testarea rezistentei fungice a pieilor. Mucegaiul are un
caracter invaziv, dezvoltandu-se mai repede decat
Penicillium sau alte genuri de mucegai si dvand tendinta
de a se extinde in detrimentul altor specii.

Tulpina ATCC 6275 (Figura 3) de Aspergillus niger a fost
izolatd prima data intr-un laborator din Statele Unite ale
Americii de pe o proba de piele. Tulpina este caracterizata
prin prezenta genelor pentru carboximetilcelulaza, acid
citric, glucosidaza, xilanaza, lipaze si rezistentala cupru.

Trichodermd viride (Figura 4) este un mucegai de
culoare verde folosit in tratamentul antifungic al solului
si al semintelor datorita capacitatii sale de a inhiba
cresterea altor mucegaiuri, dar poate fi si patogen
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onion. The mould produces celluldases and chitinases
and develops on wood and parasitizing other fungi,
which is why it ddmages mushrooms. This mould may
dlso growontannedleather.

«

Figure 3. Aspergillus niger cultures, strain ATCC 6275

i

Figura 3. Culturi de Aspergillus niger, tulpina ATCC 6275

pentru anumite plante, din care amintim ceapa.
Mucegaiul produce celulaze si chitinaze si se dezvolta
atat pe lemn, cat si parazitand alti fungi si, din acest
motiv, este daunator pentru ciupercile de crescatorie.
Acest mucegai poate creste si pe pieile tabacite.

Figure 4. Trichodermd viride
Figura 4. Trichodermda viride

Figure 5. Aspergillus oryzde, colony and microscopic appearance
Figura 5. Aspergillus oryzde, colonie si aspect microscopic

Aspergillus oryzde (Figure 5) is characterized by
the presence of orange globular conidia, and it is used
in Asian cuisine for soybean fermentation. The mould
produces damylases and carboxypeptiddses. Unlike
Aspergillus fldvus and Aspergillus niger, Aspergillus
oryzde has not been identified on leather so far, but the
possibility of its development on chromium-free
tanned leather samples was taken into account.

Aspergillus oryzde (Figura 5) este un mucegai
caracterizat prin prezenta conidiilor globulare de
culoare portocalie, folosit in bucataria asiatica pentru
fermentdrea boabelor de soid. Mucegdiul produce
amildaze si carboxipeptidaze. Spre deosebire de
Aspergillus fldvus si Aspergillus niger, Aspergillus
oryzde nu a fost identificat pana acum pe piei, dar s-a
urmarit posibilitatea de a se dezvolta pe probele de

uuuuuu

Ledther and Footwedr Journal 14 (2014) 2




COMPARATIVE STUDY REGARDING THE RESISTANCE OF WET-WHITE AND WET-BLUE LEATHER TO THE GROWTH OF FUNGI

Figure 6. Mucor pusillus, microscopic and macroscopic appedrance
Figura 6. Mucor pusillus, aspect microscopic si macroscopic

Mucor pusillus (Figure 6) develops in soils and
decomposes organic matter of vegetable origin. No
growth of this mould has been yet reported on tanned
ledther, but this study aimed at discovering whether
fungi can damage wet-blue and wet-white tanned
leatherthrough the proteasesthey produce.

At present, chrome tanning is the most widely used
technique for leather tannage, accounting for more than
90% of leathers tanned worldwide. However, chrome
tannage involves serious environmental risks resulting
from the possible oxidadtion of chromium to a hexavalent
state, dlthough tanners are aware of the carcinogenic
effect, in accordance with the International Agency for
Research on Cancer (IARC) [3]. For this redson, the
market has shown a growing demand for “ecological”
products, especidlly regarding the development of
tanning processes using dlterndtive tanning agents
different from chromium.

Alternative free of chrome (FOC) tanning
technologiesinclude the use of tanning agents based of
titdnium-3aluminum or orgdnic compounds like
oxazolidine, which in combination with other retanning
dgents of vegetable or synthetic origin, allow for
obtaining quality leathers that may be used by
footwear and upholstery industries.

Wet-blue refers to partially processed leathers
that have been tanned with chromium but not dyed,
dried or fat-liquored yet. Wet-white refers to partially
processed ledthers that have been tanned with
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Mucor pusillus (Figura 6) se dezvolta in soluri si
descompune materia organica de origine vegetala.
Pana dacum nu s-au rdportat cresteri ale acestui
mucegai pe piei tabacite, dar prin prezentul studiu s-a
urmarit daca fungii pot deteriora pieile tabacite wet-
blue si wet-white prin proteazele pe care le produc.

n prezent, tdbacirea in crom este cel mai frecvent
utilizata tehnica pentru tabacirea pieilor, reprezentand
peste 90% din pieile tabacite la nivel global. Cu toate
dcested, tabacirea in crom implica riscuri grave de
mediu ca urmare a posibilei oxidari a cromului in stare
hexavalenta, desi tabdcarii sunt constienti de efectul
cancerigen, potrivit Agentiei Internationdle pentru
Cercetarea Cancerului (IARC) [3]. Din acest motiv, piata
a cunoscut o cerere din ce Tn ce mai mare de produse
,ecologice”, mai ales in ceea ce priveste dezvoltarea
unor procese de tabacire care utilizeaza agenti tananti
alternativi, diferiti de cei pe baza de crom.

Tehnologiile de tabacire alternative fara crom
(free-of-chrome, FOC) cuprind utilizarea unor agenti
tananti pe baza de titan-aluminiu sau compusi organici
precum oxdzoliding, cdre, in combinatie cu alti agenti
de retabacire de origine vegetala sau sintetica, permite
obtinerea unor piei de calitate care pot fi utilizate in
industriile de fabricare a incaltamintei si de tapiterie.

Termenul wet-blue se refera la pieile partial
prelucrate care au fost tabacite cu crom, dar nu du fost
incd vopsite, uscate sau unse. Termenul wet-white se
referd la pieile partial prelucrate care au fost tabacite cu
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titanium and/or aluminium or resorcinol/oxazolidine,
but not dyed, dried or fat-liquored yet.

This study aims at testing fungal resistance of
wet blue ledather (chromium-tanned) [4, 5] and of two
types of wet white ledather tanned with titanium-
aluminium [2, 6-13], and with resorcinol-oxazolidine,
respectively [14-19].

MATERIALS AND METHODS

Materials

Specimens of ledather were obtdined from tanning
stage: wet-blue (chrome tanned), Ti-Al tdanned wet-
white [20] and resorcinol-oxazolidine tanned wet-
white [14].

Biological materiadl: 4 fungi strains were used:
Aspergillus niger ATCC 6275, Trichodermad viride,
Aspergillus oryzae 153 and Mucor pusillus.

Culture medium: Potdto Dextrose Agdr (PDA)
culture medium was used.

Methods

Microbiological tests were performed according
to ASTM standard D 4576-08 (2013) - Test Method for
Mold Growth Resistance of Wet Blue. Four samples of
each type of ledther were inoculated with each of the
4 fungi strains and were incubated at 28 + 1°C for 28
days. Leather samples were evaluated after 7, 14, 21
and 28 days to determine fungi growth, ranking them
from0to 4.

Leather samples were regularly checked every 7
days to see whether mould has grown on their
surface. Fungal resistance was assessed by ranking
samples from 0 to 4, depending on the fungal growth,
as follows: mark O for leathers not covered by mould,
mark 0.5 for growth on less than 12% of the sample
surface, mark 1 for growth ranging between 12 and
25% of the surface, mark 2 if 50% of the sample
surface is covered by fungi, mark 3 if mould grew on
75% of the sample surface and mark 4 if the sample is
entirely covered by mould.

Chemical tests of wet-blue and wet-white leathers
were performed according to EN ISO standards.

titdn si/sdu aluminiu sau rezorcina/oxazoliding, dar nu
aufostinca vopsite, uscate sau unse.

Prezentul studiu dre ca scop testarea rezistentei
fungice a pieilor wet blue (tabacite cu crom) [4, 5] si @
doua tipuri de piei wet white tabdacite cu titan-aluminiu
[2,6-13], respectiv cu rezorcina-oxazolidina [14-19].

MATERIALE S| METODE

Materiale

Probe de piei tabacite in diferite moduri: probe de
piele wet-blue (tabacite cu crom), probe de piele wet-
white tabacite cu agenti tananti pe baza de Ti-Al [20] si
probe de piele wet-white tabacite organic cu rezorcina-
oxazolidina [14].

Material biologic: S-au folosit 4 tulpini de
mucegai: ATCC 6275 de Aspergillus niger, Trichodermad
viride, Aspergillus oryzde 153 si Mucor pusillus.

Mediul de cultura: S-a folosit mediul de cultura pe
baza de cartof Potato Dextrose Agar (PDA).

Metode

Testele microbiologice s-au efectuat conform
ASTM standard D 4576-08 (2013) - Metoda de testare a
rezistentei |a mucegai a pieilor wet-blue. Cate 4 probe
din fiecare tip de piele au fost inoculate cu fiecare din
cele 4 tulpini de mucegai si au fost incubate 1a 28 + 1°C
pentru 28 de zile. Probele de piele au fost evaluate
dupa 7, 14, 21 si 28 de zile privind cresterea
mucegaiului, prin acordarea unornotedela0l3a4.

S-au efectuat verificari regulate la intervale de 7 zile
pentru a observa cresterea mucegaiului pe probele de
piele. Evaluarea rezistentei la mucegai s-a efectuat prin
acordarea unor note dela013 4infunctie de raspandirea
mucegaiului, astfel: nota 0 pentru pieile neacoperite de
mucegdi, notd 0.5 pentru cresteri pe mai putin de 12%
din suprafata probei, nota 1 pentru cresteri intre 12 si
25% din suprafata, nota 2 daca 50% din suprafata probei
este dcoperita de mucegdi, nota 3 daca mucegaiul a
crescut pe 75% din suprafata probei si notd 4 daca proba
este acoperitainintregime de mucegai.

Testele chimice ale pieilor wet-blue si wet-white
s-au efectuat conform standardelor EN ISOin vigoare.
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RESULTS AND DISCUSSIONS

Wet-blue and wet-white ledthers dre excellent
substrates for fungal growth: storage temperature, acid
pH, presence of water, proteins and fats constitute the
most important conditions for the development and
growth for a lot of moulds, such as Penicillium spp.,
Aspergillus spp. and Trichodermd viride. The fungal
contamination appears as coloured stdins on the
ledther, usually permanent.

Chemical characteristics of wet-blue and wet-
white leather are shownin Table 1.

REZULTATE SI DISCUTII

Pieile wet-blue si wet-white sunt substraturi
excelente pentru cresterea mucegaiului: temperatura
de depozitare, pH acid, prezenta apei, proteinele si
grasimile constituie cele mai importante conditii
pentru dezvoltarea si cresterea mucegaiurilor precum
cele din speciile Penicillium, Aspergillus si Trichodermd
viride. Contaminarea cu mucegai are aspectul unor
pete colorate pe piele si sunt, de regula, permanente.

Caracteristicile chimice ale pieilor wet-blue si wet-
white ludte in studiu sunt prezentate in Tabelul 1.

Table 1: Wet-blue and wet-white leather characteristics
Tabelul 1: Caracteristicile pieilor wet-blue si wet-white

Chrome oxide, %
Oxid de crom, %

Shrinkdge temperature, °C Over 100
Temperatura de contractie, °C Peste 100 7578 70-74

Ash, %
Cenusd, %

Digestibility, %
Digestibilitdte, %

Table 2 presents the dappearance and dassessment
(marks) of ledther samples after 7, 14, 21 and 28 days.
According to the working standard, samples were
evaluated ranking them from 0 to 4 depending on the
growth of mould on the sample (Table 2). The following
were found:

After 7 days Aspergillus niger grew on the entire
surface of the organic tanned wet white leather
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in Tabelul 2 sunt redate aspectul si eviludred
(notele) probelor de piele dupa 7, 14, 21 si 28 de zile.
Conform standardului de lucru, probele du fost
evaluate cu note de 13 0 13 4, in functie de gradul de
crestere @ mucegdiului pe proba (Tabel 2). S-au
constataturmatoarele:

Dupa 7 zile, Aspergillus niger a crescut pe infreaga
suprafata a probei de piele wet-white tabacita organic,
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sample, on approximately 50% of the chromium-
tanned wet-blue ledather sample and on less than 25%
of the Ti-Al-tanned leather sample.

Aspergillus oryzde grew on the surface of wet-
blue ledather sample and on the Ti-Al-tanned wet-white
leather sample without damaging them. The organic
tanned wet-white ledather sample inhibited growth.

Trichodermd viride grew in the culture medium,
but not on the wet-blue ledather sample, while a
spontaneous growth of Aspergillus niger appeared on
its surface; approximately 10% of the Ti-Al-tanned wet-
white ledather sample is covered by Trichodermd, and
the organic tanned wet-white ledather sample almost
completely inhibited mould growth.

Mucor pusillus only grew in the culture medium
around the wet-white leather samples. The wet-blue
ledther sample completely inhibited mould growth, but
was contaminated with Aspergillus niger.

After 14 days, Aspergillus niger grew on all 3 types
of leather, the wet-blue sample showing a lower
number of conidid on the surface, while Aspergillus
oryzde covered the wet-blue and Ti-Al-tanned wet-
white samples almost entirely, but its growth was
further inhibited by the wet-white ledather sample
tanned with resorcinol-oxazolidine.

Trichodermd did not grow on the wet-blue leather
sample and did not inhibit the growth of Aspergillus
niger colony. The growth of Trichodermd viride colonies
was inhibited by the leather sample tanned with
resorcinol-oxazolidine, but a colony of Aspergillus niger
spontaneously dappeared on the sample. Trichodermd
viride grew on 75% of the titanium-aluminium-tanned
wet-white leather sample.

The chromium-tanned wet-blue sample
completely inhibited the growth of Mucor pusillus
colonies. The mould grew neither in the culture
medium, nor on the surface of the wet-blue leather
sample, but it was entirely covered by Aspergillus niger.
Wet-white leather samples were entirely covered by
Mucor pusillus. On the Ti-Al-tanned wet-white leather
sample inoculated with Mucor pusillus, a colony of
Aspergillus flavus also appeared. The colony is very
invasive, quickly covering the entire surface of the
sample.

pe aproximativ 50% din suprafata probei de piele wet-
blue tabacita cu crom si pe mai putin de 25% din
suprafata probeide piele tabacita cu Ti-Al.

Aspergillus oryzde a crescut pe suprafata probei
de piele wet-blue si pe suprafata probei de piele wet-
white tabacita cu Ti-Al fara sa le deterioreze. Proba de
piele wet-white tabacita organicainhibat cresterea.

Trichodermad viride a crescut in mediul de culturs,
dar nu si pe proba de piele wet-blue, pe suprafata
dcesteia aparand o crestere spontana de Aspergillus
niger, proba de piele wet-white tabacita cu Ti-Al este
dcoperita de Trichodermd pe aproximativ 10% din
suprafata, idr proba de piele wet-white tabacita organic
dinhibat aproape total cresterea mucegaiului.

Mucor pusillus nu a crescut decat in mediul de
cultura din jurul probelor de piele wet-white. Proba de
piele wet-blue a inhibat total crestereda mucegaiului,
dar afost contaminata cu Aspergillus niger.

Dupa 14 zile, Aspergillus niger a crescut pe toate
cele 3 tipuri de piele, proba de piele wet-blue
prezentand un numar mai mic de conidii pe suprafata,
in timp ce Aspergillus oryzde a acoperit aprodpe in
intregime probele de piele wet-blue si wet-white
tabacita cu titan-aluminiu, dar cresterea sa a fost in
continudre inhibata de pieleda wet-white tabacita cu
rezorcina-oxazolidina.

Trichodermd nu a crescut pe proba de piele wet-
blue sinici nu dinhibat cresterea coloniei de Aspergillus
niger. Cresterea coloniilor de Trichodermd viride a fost
inhibata de proba de piele tabacita organic cu
rezorcina-oxazoliding, dar pe respectiva proba a aparut
spontan o colonie de Aspergillus niger. Trichodermd
viride & crescut pe 75% din suprafata probei de piele
wet-white tabacita cu titan-aluminiu.

Pieled wet-blue tabacita cu crom a inhibat total
cresterea coloniilor de Mucor pusillus. Mucegdiul nu a
crescut nici In mediul de cultura, nici pe suprafata
probeide piele wet-blue, dar dceasta a fost acoperitain
intregime de Aspergillus niger. Pieile wet-white au fost
dcoperite n intregime de Mucor pusillus. Pe proba de
piele wet-white tabacita cu Ti-Alinsamantata cu Mucor
pusillus & aparut si o colonie de Aspergillus fldvus.
Colonia prezinta un caracter invaziv, acoperind in timp
scurtintredga suprafata a probei.
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Table 2: Appeadrance and assessment of ledther samples after 7, 14, 21 and 28 days
Tabelul 2: Aspectul si evaluarea probelor de piele dupa 7, 14, 21 si 28 zile

Chromium-tdnned wet-blue ledther
Piele wet-blue tdbdcitd cu crom

Aspergillus
oryzde

Mucor
pusillus

Aspergillus
Niger
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Table 2: Continued
Tabelul 2: Continuare

Ti-Al4anned wet-white leather
Piele wet-white tabdcitd cu Ti-Al

Mucor
pusillus

Aspergillus
Niger

Trichoderma
viride
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Figure 6. Aspergillus niger and Aspergillus flavus
moulds spontaneously grown on the wet-white
ledther sample tanned with resorcinol-oxazolidine
after 21 days
Figura 6. Mucegaiuri din speciile Aspergillus niger
si Aspergillus fldvus crescute spontan pe proba
de piele wet white tabacita cu rezorcina-oxazolidina
dupa 21 de zile

Figure 7. Aspergillus flavus colony spontaneously
grown on the wet-blue leather sample initially
inoculated with Mucor pusillus
Figura 7. Colonie de Aspergillus fldvus crescuta
spontan pe proba de piele wet blue ingamantata
initial cu Mucor pusillus

Figure 8. Appedrance of the leather sample tabbed with resorcinol-oxazolidine
and inoculated with Aspergillus oryzde after 28 days
Figura 8. Aspectul probei de piele tabacita cu rezorcina-oxazolidina
si inoculdta cu Aspergillus oryzde dupa 28 de zile

After 21 ddys, all ledther samples inoculated with
Aspergillus niger were entirely covered by mould; the
situation of sdmples inoculated with Aspergillus oryzde
remained unchdnged except for the sample tanned
with resorcinol-oxazolidine on which two Aspergillus
niger colonies and one Penicillium colony dppeared,
while the appedrance of samples inoculdted with
Mucor pusillus did not change much. The ledther
sample tanned with resorcinol-oxazolidine completely
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Dupa 21 de zile, toate probele de piele inoculate
cu Aspergillus niger au fost acoperite in intregime de
mucegadi; situatia probelor inoculate cu Aspergillus
oryzde a ramas neschimbata, exceptand proba tabacita
curezorcina-oxazoliding, pe care au dparut doua colonii
de Aspergillus niger si o colonie de Penicillium, iar
dspectul probelor inoculate cu Mucor pusillus nu s-a
schimbat prea mult. Proba de piele tabacita organic cu

v

rezorcinda-oxdzolidina a inhibat total cresterea
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inhibited the growth of Trichodermd viride colonies,
but wads entirely covered by Aspergillus niger and a
colony of Aspergillus flavus also dppedred (Figure 6).
On the chromium-tanned wet-blue leather sample
inoculated with Trichodermd viride, a colony of
Aspergillus flavus appeared which also spread on the
culture medium, its growth not being inhibited by
Trichoderma viride. The appearance of the Ti-Al-tanned
wet-white leather sample inoculdted with Trichodermd
viride did not change much. On the wet-blue sample
initially inoculated with Mucor pusillus, a colony of
Aspergillus flavus appeared (Figure 7).

After 28 days the appearance of samplesinoculdted
with Aspergillus niger and oryzde did not change, except
for the ledather sample tanned with resorcinol-
oxazolidine inoculdted with Aspergillus oryzde (Figure 8)
on the surface of which a Penicillium colony also grew,
while Aspergillus niger colonies developed. The
appearance of samples inoculated with Trichodermd
viride and Mucor pusillus did not change much either.

CONCLUSIONS

Aspergillus niger and Aspergillus fldvus are the
most aggressive and invasive species, developing very
rapidly, much quicker than Trichodermd viride, Mucor
pusillus and moulds from the Penicillium genus, the
[atter having the slowest growth rate. Although it
produces chitindases with antifungal effect,
Trichodermad viride does not inhibit development of
Aspergillus niger and fldvus species.

It hds been concluded by this study that no ledther
typeis completely resistant to fungal attack.

Wet-blue ledther is highly susceptible for fungal
attack of Aspergillus niger and Aspergillus fldvus.
Trichodermd viride does not grow on chromium-
tanned wet-blue ledather samples, but they do not
inhibit mould growth in the culture medium, as there
are no inhibition areas around the sample. Chromium-
tanned ledther completely inhibits growth of mould
from Mucor pusillus species.

Ti-Al-tanned wet-white leather is attacked by all
types of fungi studied.

coloniilor de Trichodermd viride, dar a fost dcoperita in
intregime de Aspergillus niger si a dparut si o colonie de
Aspergillus fldvus (Figura 6). Pe proba de piele wet-
blue tabacita cu crom inoculata cu Trichoderma viride
a aparut si o colonie de Aspergillus fldvus, care s-a
dezvoltat si pe mediul de cultura, cresterea nefiind
inhibata de Trichodermd viride. Aspectul probei de
piele wet-white tabacita cu Ti-Al inoculdata cu
Trichoderma viride nu s-a schimbat prea mult. Pe
proba de piele wet-blue insamantata initial cu Mucor
pusillus a aparut o colonie de Aspergillus fldvus
(Figura 7).

Dupa 28 de zile, aspectul probelor inoculate cu
Aspergillus niger si oryzde nu s-a schimbat, exceptand
proba de piele tabacita cu rezorcina-oxazolidina
inoculdta cu Aspergillus oryzde (Figura 8), pe suprafata
careid a crescut si o colonie de Penicillium, in timp ce
coloniile de Aspergillus niger s-au marit. Nici aspectul
probelor inoculate cu Trichodermd viride si Mucor
pusillus nu s-a schimbat prea mulf.

CONCLUZII

Speciile Aspergillus niger si Aspergillus fldvus sunt
cele mai agresive si cele mai invazive, dezvoltandu-se
foarte repede, mult mai repede decat Trichodermd
viride, Mucor pusillus si mucegaiurile din genul
Penicillium, acested din urma dvand cea mai mica viteza
de crestere. Desi produce chitinaze cu efect antifungic,
Trichoderma viride nuinhiba dezvoltarea mucegaiurilor
din speciile Aspergillus niger si fldvus.

Tn urma acestui studiu s-a ajuns la concluzia c&
niciun tip de piele nu este complet rezistent la atacul
fungic.

Pieile wet-blue sunt foarte sensibile la atacul
mucegaiurilor Aspergillus niger si Aspergillus flavus.
Trichodermad viride nu se dezvolta pe pieile wet-blue
tabacite cu crom, dar acestea nu inhiba dezvoltarea
mucegaiului Tn mediul de culturd, neexistand zone de
inhibare in jurul probei. Pieile tabacite cu crom inhiba total
dezvoltarea mucegdiurilor din specia Mucor pusillus.

Pieile wet-white tabacite cu Ti-Al sunt atacate de
toate tipurile de fungiluate in studiu.
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COMPARATIVE STUDY REGARDING THE RESISTANCE OF WET-WHITE AND WET-BLUE LEATHER TO THE GROWTH OF FUNGI

Wet-white ledther samples tanned with
resorcinol-oxdzolidine dre dttacked by Aspergillus niger
and Mucor pusillus, but inhibit growth of moulds from
Aspergillus oryzde and Trichoderma viride species. This
type of leather can also be damaged by mould from the
Penicillium genus.
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SPATIUL EUROPEAN AL CERCETARII

PROGRAMUL DE COOPERARE BILATERALA INTRE ROMANIA S| REPUBLICA POPULARA CHINEZA 2015-2016

Scop

Consolidarea cooperarii stiintifice intre Romania si China prin finantarea stagiilor de cercetare, organizarea de
seminarii si de reuniunide lucru pentru cercetatorii din cele doua tari.

Domenii

Propunerile de proiecte se incadreaza in urmatoarele domenii de cercetare:
e Agriculturd, tehnologii alimentare si biotehnologie;
e Mediulsischimbarile climatice;
e Sanatatesibiomedicing;
e Transport "verde";
e Energieregenerabil3;
» Tehnologiainformatieisi comunicatiilor.

Buget

Valoarea maxima estimata a bugetului competitiei este de 1.500.000 lei si va fi asigurata prin instrumentele de
finantare valabile in perioada respectivd, in limitele resurselor bugetare alocate in acest scop. Bugetul total finantat la
nivel de proiect nu poate depasi limita maxima de 65.000 lei.

Durata

Durata unui proiect este de maxim 24 de luni (ianuarie 2015 - decembrie 2016).

Calendar

Lansarea competitiei: 05.05.2014

Depunerea cererilor de finantare: 11.07.2014

Publicarea rezultatelor privind eligibilitatea: iulie 2014

Publicarea rezultatelor finale: noiembrie 2014

Contractarea: conform instrumentelor de finantare in vigoare incepand cu 2015

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

APEL M-ERA.NET 2014

A fost deschis al treiled apel pentru proiecte de cercetare transnationale de coldborare in domeniul stiintei si
ingineriei materialelor, in cadrul proiectuluiinternational M-ERA.NET.

M-ERA.NET este o retea europeana de organizatii de finantdre publice si programe de finantare din domeniul
stiintei si ingineriei materialelor, creata pentru beneficiul industriei europene si al societatii. Acest proiect finantat de
UE a fost creat pentru a sprijini si a imbunatati coordonarea dintre fondurile nationale/regionale si cercetare pentru a
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dezvolta o puternica comunitate europedana de cercetdre si dezvoltare tehnologica, care sa sprijine economia
europeana.

Apelul este finantat din fondurile nationale ale tarilor/regiunilor participante care sprijind implicarea 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.).

Consortiul va cuprinde cel putin trei institutii din doua tari (din care o tara europeana) participante la apel.
Echipe de cercetare din tari care nu participa Ia apelul comun pot participa cu fonduri proprii.

Proiectele vor fifinantate pe o periodada de maximum 3 ani.

Procedura de aplicare consta din doua etdpe: pre-propunere si propunere finala. Data limita pentru depunerea
pre-propunerilor este de 16 septembrie 2014 (12.00, pranz, ora Bruxelles).

Mai multe informatii: https://www.m-erd.net/joint-céll-2014

APEL IN PREGATIRE ERA.NET RUS PLUS 2014 — S&T

Parteneriatul strategic dintre Uniuneda Europeand si Rusid sustine intensificared cooperarii in cercetare,
dezvoltare si inovare. Avand sustinerea Comisiei Europene, cei 27 de membri di consortiului ERA.Net RUS Plus (intre
care si UEFISCDI) propun lansared unui apel comun unic pentru proiecte transnationale de cercetare stiintifica in
urmatodarele domenii: nanotehnologii/materidle/productie de tehnologii, sanatate, mediu inconjurator/schimbari
climaterice, stiinte socidle/umaniste, cat si proiecte de inovare.

Contributiile nationale ale partenerilor la apelul comun unic vor insuma aproximativ 22.2 milioane Euro.

Scopul proiectului ERA.Net RUS Plus este sa consolideze coordonarea programelor de cercetare din diferite tari
ale Uniunii Europene (MS), din zona tarilor asociate FP7 (AC), precum si din Rusia.

Obiectivul principal

Obiectivul principal al ERA.Net RUS Plus este acela de a dezvolta si promova colaborarea dintre membrii Uniunii
Europene, Tarile Asociate si Rusia urmarind unificared programelor de cercetdre in cadrul liniilor de findntare 1 nivel
national. ERA.Net RUS Plus isi propune sa dezvolte instrumentele necesare pentru activitati de finantare comune,
furnizand astfel un cadru stabil pentru o dabordare directa, unitara intre Rusia si UE MS/AC realizabila in viitorul
dpropiat.

Temele apelului comun unic

I. Proiecte S&T (data preconizata de lansare a apelului aprilie 2014):
1. Nanotehnologii
e Nano-senzoriavansati pentru mediul inconjurator si sanatate
e Nanomateridle functionale noi, bazate pe design si modelare
e Nanomateridle pentruiluminare eficienta
2. Mediulinconjurator/ schimbari climaterice
» Crestereafiabilitatii previziunilor climatice regionale: modele si masuratori
e Impactul asupra mediuluisi riscul extractiei si transportului materiei prime
e Fenomene climatice extreme siimpactul lor asupra mediuluiinconjurator
3.Sanatate
e Mecanisme moleculare dle functionarii creierului si patologie
e Medicina regenerativa sibiomateridle
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e Descoperirea medicatieiimpotriva cancerului, bolilor cardiovasculare siinfectiodse
4. Stiinte socidle si umaniste

« intelegerea conflictului, identit&tii simemoriei: trecut si prezent

e Schimbari demografice, migratia si migrantii

e Oportunitatisi provocari pentru dezvoltarea regionala si coeziunea sociala

II. Inovare

Mai multe informatii: http://www.erdnet-rus.eu/en/

PROIECTUL DRAGON - STAR LANSEAZA SCHEMA DE GRANTURI DE MOBILITATE

™ DRAGON [STAR

Proiectul Dragon - STAR lanseaza Schema de granturi de mobilitate. Aceasta schema ofera posibilitatea pentru
organizatiile europene de a investiga piata chineza si de a identifica parteneri potriviti pentru a incheia o colaborare
tehnologica si/sau de cercetare. Aceasta oferd, de asemenea, sprijin financiar organizatiilor europene eligibile pentru
a calatori in China. Se vor suporta cheltuielile de deplasare ale organizatiilor interesate sa participe la evenimentul de
brokeraj organizatin paralel cu "EU - China Business & Technology (B&T) Cooperation Fair", care va avea locin Chengdu,
China, 13 21-23 octombrie 2014. Grantul este de maxim 2.500 euro.

Termenul limita al apelului este 19 septembrie 2014.

Mdimulte informatii: http://www.drdgon-stdr.eu/the-trével-grind-scheme/

SEMINARUL "CUM SA SCRII O PROPUNERE COMPETITIVA PENTRU PROGRAMUL HORIZON 2020?"

Asociatia Romana a@ Managerilor si Administratorilor de Cercetare (RARMA) si trdiner Sean McCarthy, Hyperion
Ltd, Irl&nd3, in coldborare cu Unitated Executiva pentru Findntdrea invatdmantului Superior, & Cercetarii, Dezvoltrii si
Inovarii (UEFISCDI) organizedza seminarul cu tema “Cum sa scrii o propunere competitiva pentru Programul
HORIZON 2020” vineri, 11 iulie 2014, la Biblioteca Universitatii Politehnica din Bucuresti, Sala 2.1, etaj 2, Splaiul
Independentei 313 Corp A Bucuresti.

Trdiner Dr. Sean McCarthy a fost implicat in peste 150 de propuneri de cercetare in cadrul programelor-cadru si a
participat 13 peste 60 de proiecte-cadru. Tn 16 dintre dceste proiecte & ocupat pozitid de coordonator. in prezent se
focusedza pe proiectarea si furnizarea de cursuri pentru organizatiile care participa in programele de cercetare. Din
1998 si panain prezent a sustinut cursuriin 29 de tari unde a fost asistat de peste 38.000 de participanti.

Scopul semindrului “Cum sa scrii o propunere competitiva pentru HORIZON 2020” este acelad sa pregateasca
cercetatori si manageri de cercetare in vederea elaborarii de propuneri profesionale si competitive pentru Programul
European de Cercetare, HORIZON 2020.

Seminarul este structurat astfel incat prezinta relevanta Programului European de Cercetare HORIZON 2020
pentru politicile UE, cele mai frecvente probleme intalnite in elaborarea propunerilor de proiecte, precum si criteriile
de succes dle acestora. De dsemenea, furnizeaza sfaturi despre cum se culeg informatiile, cum se selecteaza partenerii
strategici si despre cum se poate evita suprapunerea in scriered propunerilor de proiecte. Ultima parte a seminarului
prezinta o strategie pentru eldborarea propunerilor de proiecte.
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Seminarul este structurat pe 7 module. Seminarul va fi sustinut in limba engleza si se va asigura traducere
simultdnd. Participantii 18 semindr vor primi certificite de pérticipdre. Tnregistrired se fice prin mail I3:
office@rarma.ro. Taxa de participare este de 150 € si se achita pana la data de 27 iunie 2014.

Mai multe informatii: http://www.rdrmd.ro/cum-sd-scrii-o-propunere-competitivd-pentru-horizon-2020/

Leather and Footwear Journal 14 (2014) 2




EVENIMENTE INTERNE Sl INTERNATIONALE

2ND INTERNATIONAL CONGRESS ON ENERGY EFFICIENCY AND ENERGY RELATED MATERIALS (ENEFM)
OCTOBER 16-19, 2014, OLUDENIZ, FETHIYE / MUGLA, TURKEY

AL DOILEA CONGRES INTERNATIONAL PRIVIND EFICIENTA ENERGETICA $I MATERIALE DIN DOMENIUL ENERGIEI (ENEFM)

16-19 OCTOMBRIE 2014, OLUDENIZ, FETHIYE / MUGLA, TURCIA

ENEFM is traditional annual congress for scientists
and expected to collect a wide dudience of participants
and listeners. The scientific program includes a wide
arrdy of topics reldted to environmental and economical
issues in the field of energy, as well as materials for
sustaindble energy. Participation in the Congress offers
an opportunity to meet up with colledgues, friends and
renowned specialists from all over the world.

Deadline for submission of full papers is October
19th, 2014.

For more informdtion: http://enefm2014.org

ENEFM este un congres anual {raditional pentru
oamenii de stiinta |3 care este asteptat un publiclarg de
participanti si ascultatori. Programul stiintific include o
gama largd de subiecte referitodare la probleme de
mediu si economice din domeniul energiei, precum si
materidle pentru energie durabilda. Participarea Ia
Congres ofera oportunitatea de a intalni colegi, prieteni
sispecidlistide renume dinintreagad lume.

Termenul limitda pentru trimiterea lucrarilor in
extenso este 19 octombrie 2014.

Mai multe informatii: http://enefm2014.org

2ND INTERNATIONAL MULTIDISCIPLINARY MICROSCOPY AND MICROANALYSIS CONGRESS
OCTOBER 16-19, 2014, OLUDENIZ, FETHIYE / MUGLA, TURKEY

AL DOILEA CONGRES INTERNATIONAL PRIVIND MICROSCOPIA MULTIDISCIPLINARA S| MICROANALIZA
16-19 OCTOMBRIE 2014, OLUDENIZ, FETHIYE / MUGLA, TURCIA

The aim of the congress is to convene scientists
from various brdanches and discuss the latest
improvements in the field of microscopy. The contents
of the congress have been widened in an
"interdisciplindry" manner, so as to allow all scientists
working on several related subjects to participate and
present their work. Topics include Applications of
Microscopy in the Biological Sciences, Applications of
Microscopy in the Physical/Chemical Sciences, at all
dimensional scales, Advances in Instrumentation and
Techniques, Educational materials on Microscopy, and
more.

Abstract Submission deddline hds been extended
to July 26th, 2014. Deadline for submission of full
papersis October 19th, 2014.
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Scopul congresului este de a reuni oameni de
stiinta din diferite ramuri si de a discuta despre cele mai
recente dezvoltariin domeniul microscopiei. Tematicile
congresului $-au extins intr-o maniera
"interdisciplinara", pentru a permite tuturor oamenilor
de ttiinta care lucreazad in domenii conexe sd participe si
sa-si prezinte activitatea. Subiectele includ aplicatii ale
microscopiei in stiintele biologice, aplicatii ale
microscopiei in stiinttele fizice/chimice, 13 toate
nivelurile dimensionale, progrese in instrumentatie si
tehnici, materidle educative privind microscopia si
multe altele.

Termenul limitd pentru trimiterea rezumatelor a
fost prelungit pana la 26 iulie 2014. Termenul limita
pentru trimiterea lucrarilor in extenso este 19
octombrie 2014.




For more informdtion: http://interm2014.org

Mai multe informatii: http://interm2014.org

AUTUMN INTERNATIONAL SCHOOL ON GROWTH AND CHARACTERIZATION
OF ADVANCED MATERIALS (AISMAT 2014)
OCTOBER 13-19, 2014, OLUDENIZ, FETHIYE, TURKEY

SCOALA INTERNATIONALA DE TOAMNA IN DOMENIUL DEZVOLTARII S| CARACTERIZARII
MATERIALELOR AVANSATE (AISMAT 2014)
13-19 OCTOMBRIE 2014, OLUDENIZ, FETHIYE, TURCIA

This professional training school offers a
comprehensive education on Material Science, with
lectures presented by specidlized and experienced
scientists, highly distinguished in their field.

The school is addressed to senior university
students, postgraduate and PhD students, postdoc
researchers and any young scientists working in the
scientific area of Solid State Physics and Materials
Science and having a speciadl interest in dadvanced
materidl growth and characterization.

The tentative list of school's lecturesincludes:

e Anintroductionto Electron Microscopy

e HighResolution Electron Microscopy

e Examples of nanoscdle characterization of

high-tech materials with TEM

e From electron diffraction to electron

crystallography

e Electron crystallography applications for TEM

structure analysis

» Using special techniques of TEM in studies of

material structure

e Advanced technology for Analytical Electron

Microscopy using an Aberration-corrected
Transmission Electron Microscope

e The role of electron microscopy in modern

technology

Aceastd scoald de formare profesionala ofera o
educatie cuprinzatoare privind stiinta materialelor, cu
prelegeri prezentate de catre oameni de stiinta de
specialitate si cu experienta, distinsiin domeniul lor.

Scoala se adreseaza studentilor universitari,
postuniversitari si doctoranzi, cercetatorilor postdoc si
oamenilor de stiinta tineri care lucreaza in domeniul
fizicii corpurilor solide si al stiintei materialelor care dau
un interes special in dezvoltarea si caracterizarea
materidlelor avansate.

Lista preliminara a prelegerilorinclude:

e Introducerein microscopia electronica

e Microscopia electronica deinalta rezolutie

e Exemple de caracterizare |a scara nanometrica

d materialelor high-tech cu TEM

e De |3 difractia electronilor Ia cristalografia

electronica

e Aplicatii ale cristalografiei electronice pentru

analiza structuriicu TEM

» Utilizarea tehnicilor specidle TEM in studierea

structuriimaterialelor

e Tehnologie avansata pentru microscopie

electronica analitica folosind un microscop
electronicde transmisie cu corectia aberatiilor

e Rolul microscopiei electronice in tehnologia

moderna
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Basics and advances in XRD for materials
characterization

Applications of XRD in structural
characterization of materials
Fundamental of Crystal Growth

Growth of CdTe for planar and nanostructured
solarcells

Modern Industrial Crystal Growth

Notiuni de baza si progrese in domeniul XRD
pentru caracterizarea materidlelor

Aplicatii ale XRD in caracterizarea structurala a
materialelor

Bazele cresterii cristalelor

Cresterea CdTe pentru celule solare plane si
nanostructurate

Crestereaindustriala moderna a cristalelor

Important Dates Date importante

« Tnregistrire timpurie: 4 iulie 2014
« Tnregistrare obisnuits: 8 August 2014
« Tnregistriretarzie: 3 octombrie 2014

e EarlyRegistration Deadline:July4,2014
e RegularRegistration Deadline: August 8,2014
e LateRegistration Deddline: October 3,2014

For more informdtion: http://dismdt.org Mai multe informatii: http://dismdt.org
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INCDTP

INCDTP — SUCURSALA INSTITUTUL DE CERCETARI PIELARIE-INCALTAMINTE

INFORMATII UTILE

:

iz
~
rl

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 — Incdltédminte 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 permeability, absorption and desorption of water vapors — finished leathers

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

Determining density — rubber soles and footwear; rubber ingredients

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

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

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

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

cauciuc, TR, PVC

METHODS FOR SPECIFIC DEFORMATIONS
METODE PENTRU DEFORMATII SPECIFICE

Determining tensile strength and elongation — finished leathers
Determindred rezistentei Id trdctiune si & dlungirii — piei finite
Determining tear strength — finished leathers

Determindred rezistentei Id sfdsiere — piei finite

Determining tensile strength and elongation — rubber
Determindred rezistentei Id tractiune si @ dlungirii — cGuciuc
Determining dye resistance to friction — finished leathers
Determindred rezistentei vopsirii Id frecdre — piei finite
Determining resistance to repeated bending — finished leathers
Determindred rezistentei Id flexiuni repetdte — piei finite

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

Determining resistance to repedted bending — entire sole
Determindred rezistentei Id flexiuni repetdte — tdlpd intredgd
Determining ShoreA hardness — rubber soles and footwear
Determinarea duritdtii ShoreA — tdlpi si incdltdminte din cauciuc

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

METODE PENTRU CARACTERISTICI

REOLOGICE (VISCOZITATE) 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 adhesion capacity — adhesives for footwear

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

Determining uppers seams resistance — footwear

ELECTROCHEMICAL METHODS Determinarea rezistentei cusdturilor fetelor — incdltdminte

METODE ELECTROCHIMICE

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

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

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

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

Determindred substdntelor solubile in dpd — Piei finite

Determining tanning substances — Synthetic and vegetable tans

Determindred substdntelor tdndnte — Tandnti sintetici si vegetdli

Determining fat substances content — Sulphated oils

Determindred continutului in substdnte grdse — Uleiuri sulfatdte

Determining ash — Finished ledathers and colldgen-based products; Rubber soles and footwear; 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; Auxilidary materidlsin the ledatherindustry

Determindred umiditdatii si d continutului de mdterii voldtile — Piei finite si produse coldgenice; Talpi si
incdltdminte de cdauciuc; 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 GuxiliGre pentru industrid de pieldrie; Ingrediente
cauciuc; Adezivi pentru incaltdminte

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

Determindred sulfului — Cauciuc vulcanizdt; Determindred bioxidului de siliciu; Amestecuri de cduciuc, tdlpi de
cduciuc, 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 colldagen-based products
Determinarea continutului de azot total si a substantei dermice — Piei finite si produse colagenice

Determining chemical oxygen demand COD —Used watersin 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 SI 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)

Footweadrsoles

infrarosu—Talpiincadltaminte

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 d 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 incaltdminte 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

Incercarea 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, insole 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 Ianii — Piei finite cu bland
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RUBBER TESTS
INCERCARI PENTRU CAUCIUC

Determining elasticity — hard rubber

Determindred eldsticitatii — cduciuc vulcanizat

Determining tear resistance — hdrd rubber

Determindred rezistentei Id sfdsiere — cauciuc vulcanizat

Residudl 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 ldayer — 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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