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Introduction

In the context of the national certification process of the Romanian research units or
institutions 1 Institutul National de C ercetare ¢ Dezvoltare pentru Textile si Pielarie (National
Research and Development Institute for Textiles and Leather) ¢+ INCDTP prepared the Self-
assessment report for research and development activities performed during 2007 - 2011

For INCDTP this process started (officially) on 17.11.2011 when the management team
received an official letter from the National Authority for Scientific Research ¢ NASR related to this
subject. The certification process will be coordinated by the Consultative Council for Research
Development and Innovation at the request of National Authority for Scientific Research.

The structure of this self-assessment report has been established by law

The report begins (chapter 1) with the organizational structure of INCDTP (management,
committee/ councils, departments, research labs or groups, technical and auxiliary support),
presenting the managerial scheme, the main roles and attributes of each body/main persons, the
research and development organizational scheme within INCDTP as a national research and
development institute.

The next chapter (the '®) presents the status of INCDTP, presenting in few words the context in
which the institute developed research and development activities and its evolution during the
assessed period (BP07-2011), pointing out aspects and giving relevant information about the major
achievements, investments realized, human resources availability, visibility and communication,
technology transfer, publication initiatives at both national and international level.

Next, within the 34 chapterthe report shows the activity of each of the 9 research teams acting
in INCDTP, for the same time period (2007-2011), underlying their research interest fields, the human
resources availability, competences and evolution, main achievements by projects and contracts,
other relevant scientific aspectst such as recognition, future plans and memberships/relationship.

Finally (chapter 4, but not insignificant, by decision of the report elaboration team ¢ but after
discussions with all involved actors - a representative project of INCDTP was selected to be
presented by its entire life cycle (conception, development, execution and exploitation) considering it
as representative for the performance, visibility and socio -economic impact of the institute.

1. Administrative structure

1.1.Short History

In 1951 was established the Textile, Leather and Rubber Research Institute having in its
structure laboratories for pre -industrialization of cotton and bast fibers and sections for s pinning,
weaving, knitting, textiles finishing, synthesis of chemical fibers, testing laboratories

Between 1951 and 1950 w01 1 wbOUUPUUUI zUWEEUDPYPUawbPEU Wi OEUUI
creating and expanding the infrastructure, approaching res earch teams with immediate application,
based on the manufacturers requests, technical assistance to the industry.

In 1953 took place the first gathering of all the engineers and technicians from the textile industry,
which brought together experts from r esearch, higher education and industrial fabrication. Also in
1953, was developed the first Research Plan, accompanied by the Research Methodology and
finalized with the application of the research results in production.

In 1956 as a result of the high adivity volume registered by the two domains, the Institute was
divided into two separate entities: Textile Research Institute and Research Institute for Leather,
Rubber and Glass. The Textile Research Institute has reorganized its structure and its entire activity,

! Government Decision 1062¢111.2011
?ibidem
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aiming to meet the increased demands of the socieeconomic life, as well as to the specific domain
demands. Thus, new areas of research were promoted- nonwoven textiles, scientific organization of
production, industry economics, economic analysi s of the research results, structure analysis, etc.

In 1960, due to the complexity and diversity of the research areas (plastics and collagen) the
Research Institute for Leather, Rubber and Glass was also divided in two research entities: one for
Leather, Rubber and Plastics (ICPCP) and one for glass. From 1973 ICPCP has changed its name into:
Leather and Footwear Research Institute (ICPI).

In 1975 the Textile Research Institute has new headquarters, and a leadership team formed
of renowned scientific per sonalities, as well as a new vision for the research activity, addressing all
the sectors of the Romanian textile industry.

Between 1975 and 1990 the Textile Research Institute has developed fundamental and
applicative research activities, obtaining remarkable results in the area of textile technologies,
equipment and products: technologies for processing selected waste materials recovered from the
population; experimenting new chemical fibers - PAV, PEE ( knittings, weavings etc.); technologies
for accomplishing technical textile items tacoustic facilities, filtering bags, wovens for thermal
isolation, medical items, knitted vascular prosthesis (prof. dr. loan Pop de Popa); solutions for higher
capitalization of indigenous raw materials (wool, natural si Ik, synthetic fibers etc.); designing and
accomplishing new machines- rectilinear knitting machine JAR 202, R42; unconventional spinning
technologies - OE, aero-dynamics etc.; experimenting machines and devices for textile materials and
garment confections; producing and experimenting chemical auxiliaries etc.

In 199Q according to HG 100/1990, the Textile Research Institute became a commercial
company, named S.C. Certex S.A

In 1996 by GD 1304/25.11.1996, was founded.N.C.D.T.P ., by merging of S.C. Certex S.A.
with S.C. Cerpi S.A having as research activities:

1 fundamental and applicative research, technological development, in the area of textiles-
leather;

9 production of small series and single products with special destination;

1 regulations, technical and economic rules of public, national interest, in regard to ensuring
that the fundamental requirements imposed to the technologies and processing processes are
met, regulations referring to life, health and environment protection etc.

The organizational structure of the institute was permanently a flexible tool, which has
allowed it to respond promptly and efficiently to various short time or future requests, of the textile
and leather industry.

Hence, in 2004, by HG 1463/2004, the organizational struaire of I.N.C.D.T.P. was modified,
adapting to the new conditions of RDI activities, in order to accomplish primarily the scientific and
technological objectives established by the national Programs for scientific research and technological
development and through the Nucleus Program.

Currently (2011) INCDTP is one of the 19" Romanian national research and development
institutes under the coordination of National Authority for Scientific Research - NASR (the State
Agency within Ministry of Education, Resea rch, Youth and Sport ), being the only institute which
possesses unique expertise and R&D facilities in the field of textiles, leather processing, shoe
manufacturing and allied field.

1.2. The mission

The main domain of activity of INCDTP (according with its s tatutory documents) is
PResearch and development in natural sciences and engineering ?» w - " H19), covering
fundamental as well as applied domains

INCDTR Bucharest // Selfassessment Report Page6 of 55



Characterized by an active and dynamic presence on the national and European research
market, INCDTP prom otes and conducts in the last years multidisciplinary applicative research in
the field of textiles ¢ clothing and leather ¢ footwear - rubber consumer goods for the enterprises in
the field and in other connected areas.

Apart from the main activity, INCDT P performs micro production series , consultancy,
technical assistance and services activities (investigation & laboratory testing, management of
guality, certification and audit, editing & publishing of technical reviews, books, ISl -rated
magazines).

INCDT P_mission aims at increasing the competitiveness of Romanian textile -clothing &
leather -footwear sectors and the addedvalue of RDI sector.

Starting from the idea that excellence and innovation are the sources for increasing industrial
competitiveness, INCDTP approachesmultidisciplinary complex research activities in niche areas of
high scientific level.

The textiles ¢ clothing and leather ¢ footwear industries are a very dynamic sectors, being in
permanent evolution and the profound changes taking place | ocally and in Europe create multiple
opportunities to fulfill INCDTP mission, having the reference in strategic development directions set
by the Technology Platform for the Future of Textiles and Clothing and Strategic Research Agenda
elaborated by EURATEX and COTANCE (INCDTP is member of both networks).

1.3.The research fields of interest for INCDTP

During the evaluated period (2007-2011) the scientific research at INCDTP has continuously
evolved, as a dynamic and flexible process, in correlation with the national market/industry
requirements and with the European development strategies/objectives on textile & leather sectors.
The research directions approached are part of the thematic priorities set by the National Research,
Development and Innovation Plan 2007+ 2013 and the priority research fields according to the EU
strategy and respectively with EURATEX Platform and have the following objectives:

9 Functionalities for high performance materials;

1 Increase of flexibility and efficiency in the development of the product and materials through
design;

1 Zero impact on the environment and human health = green, greener, the greenest,

Performance by the ability to modify or adapt to demand = differential research ;

1 New processes for functionalization = multidiscipli nary, convergence.

Our offer for research ¢+ development and innovation activities for our clients, based on our
previous experience and expertise completed with powerful skills and competencies of our
traditional partners, is for the following research fields:

1 Advanced products and technologies for textiles -clothing and leather - footwear - rubber
consumer goods;

M Invasive and non -invasive medical devices with biomedical and bio -functional characteristics
specific to the clinical use in medicine, health;

9 Clean technologies for textile and leather domain

1 Conservation and protection of cultural heritage

1 Support instruments for developing RDI capacity

Approaching these research fields was possible due to the complementarity of the INCDTP
Ul Ul EUET 1 UUz di theR wterU @ UrhuitidiEclinary partnerships with national and
international partners ( such as universities, private sector ¢ small and medium sized enterprises
but also large companies, other research and development institutes and companies - public and
private, Romanian Academy R&D institutes and centers, technology transfer centers ).

=

1.4. The beneficiary of our research and development works
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INCDTP conducts cutting -edge research, its identity being defined as a link between research
and technology transfer and it stimulates partnerships with economy sector in the same field, on a
national and European level, with an impact on the increase of their competitiveness and technology
innovation through multifunctional products, advanced technologies and prod ucts.

INCDTP used during time its research and innovation project results as real instruments for
supporting the competitiveness increase in the economic sector, with applicability to various
industrial sectors (metallurgy, chemistry, siderurgy), agricult ure (agro-textiles), environment
(environmental protection), medicine (invasive and non -invasive medical devices, bandages for
orthopaedics, collagen dressings for the treatment of wounds, transdermal patches), special fields
(woven fabrics for parachutes, paraglide, protective equipment), patrimony conservation/restoration,
fashion and customized products.

During 2007 ¢ 2011 our main clients were:

i Private entities and public institutions from textile, leather industry but also other domains
(agriculture, h ealth, environment, aeronautics, culture);

1 small and medium sized enterprises (SMEs) from production sector of textile and leather sectors

1 (small) entrepreneurs which do not have their own necessary infrastructure for production of
classic or modern / new finishes for textile products

1.5. INCDTP advantages

1 multi -disciplinary skills of our staff (112 research staff- 59 attested researchers + 53 auxiliary
technical staff of which 23 PhD, 21 PhD students, 9 doctoral thesis defended by members during
20072011)

1 relative young team but experienced, with a high level of flexibility and adaptability at clients
specific requests (average age = 47.2 years);

1 amodern RDI infrastructure: ( 8 testing entities ¢ 6 accredited / 2 unaccredited) new equipment (43
with a val ue of more than 15.000 euro, of which 31 acquired during 20072011); high-throughput
computing of 385 Gflops

9 recognition of our quality standards on the national markets (60 national patents registered, 3
international patents submitted, 68 scientific papers published in non -zero Article Influence Score
128 citations of publications, 173 R&D projectst public and private funds, one spin -off expertize)

1 international recognition, appreciation and good visibility (international partnerships / projects,
awards, prizes)

i strategic partners at national level (aeronautics, automotive, military)

1 active presence in strategic national and international networks/platforms ( 3 national clusters,
FEPAIUS, EURATEX, COTANCE)

1.6.Administrative structure diagram of INCDTP

The organizational chart of INCDTP (Fig.1) was established by law 3.

At the moment of report preparation (December 2011) within INCDTP works 202 persons (full
time equivalent), of which 112 persons (55.5%) represents researcher staffand 90 persons(44.5%) are
administrative staff.

From the total research staff (112 persons), 59 (52.70%) are attested researchers and technological
development engineers (representing 29.20% from the total INCDTP staff). Other 53 auxiliary staff
(26.11% from total staff) are diredly involved into research activities of INCDTP.

The management of the INCDTP#is assured by theBoards of Directors , Management Committee
and General Director .

% Order no 5130/09.09.2009
4 According with Government Decision 1306 modified by Government Decision 1463/Ra0ds of Organization and Functioning of INCDTP
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Board of Directors
The members (7) of the Boards of Directors were established according with Order of the
coordinating ministry, and they are belonging to several type of institutions ( General Director of
INCDTP, President of the Scientific Council of the INCDTP, representative of the Ministry of Education,
Research, Youth and SpdriNational Agency for Scientific Research, the Ministry of Labor, Family and Social
Protection, the Ministry of Public Finance, 2 specialists from other institutes/ domain proposed by coordinating
ministry). The mandate of each member is for 4 years, with renewal possibility.
The responsibilities of the Boards of Directors are:
9 approves ¢ at proposal of Scientific Council ¢+ the strategy and concrete plans for institute
development, introduction of high -tech technologies and modernization of the existing ones;
1 proposes changes within the organizational existing chart;
1 analyses and approves the project of expenses and incomes budget which is submitted to its
approval at the coordinating agency or ministry;
1 analyses the achievement of the performance criteria concerningthe activity performed within
institute
9 analysesand approves the investments;
1 others (not related to scientific activity).

Management Committee

The role of the Management Committee is to assure the operational management of the institute.
The responsibilities of the Management Committee are proposed by the General Director and
accepted by Boards of Directors and mainly consists in specific activities necessary to achieve the
institute established objectives resulted from:

1 the strategy of the programs for development of the national institute;
9 annually program for research and development;
9 the budget for expenses and incomes;
1 investment plan;
9 quality assurance system;
1 others.

General Director
The current activity of institute is managed by the General Di rector, mandated for a period of 4
years based on a competition process. The general director is appointed / dismissed of by the minister
of the coordinating ministry. Each mandate of General Director could be prolonged with only 4 (four)
years but only based on performances achieved.
The responsibilities® of the General Director are:
91 represents the interest of institute in relation with all other third parties
9 defines responsibilities, competencies and other relations at the department level and relations
of those with third parties;
1 proposes changes of organizational chart to Board of Directors
9 appoints directors and chiefs of departments (after a competition using the criteria defines by
the Management Committee)
1 hires/ fires the staff, according with | egal regulations
9 assure the negotiation of staff salaries
1 analyses (monthly) the status of the valorization of research results, inclusive the marketing
department activity
91 others managerial activities (not related to scientific activity)

® Mainly with impact on scientific and technological activities
INCDTR Bucharest // Selfassessment Report Page9 of 55



Scientific Counc il
The role of the Scientific Council is the coordination of scientific and technical activities of

INCDTP . The structure of the Scientific Council consists of 15 members representing the main
research departments of institute (researchers with relevant results in research activities, employees
of institute and have a mandate of 4 (four) years). The main responsibilities of the Scientific Council

are:

1

= =4

= =4 =4 =4 =4

participates at the elaboration of the strategy for development of research and development
activities in the domain of interest and also at elaboration of the own plans for research and
development;

analyses, approves and follows achievement of scientific research works;

proposes for approval + to the Board of Directors ¢ the annual plan for research + development
and innovation of institute;

approves the decisions of the to the Board of Directors on research policy of institute;

proposes measures for training and specialization of staff;

organizes and manages the development of events with scientific characte;

approves the activities for cooperation ¢ national and international ¢ with scientific scope;
approves allocation of funds for scholarships and stages for specialization in country and abroad.

Scientific Director
From scientific point of view the mai n research activities are carried out in INCDTP in 7 (seven)

research departments under direct coordination of the Scientific Director, those being:

= =4 =4 =4 =4 -4 =4

Material engineering and textile process research (EZ);

Textile chemistry and environment protection research (E5);

Textile systems for aeronautics research (E1);

Information technologies in industrial engineering research (E1)

Material research ¢ testing (E3)

Equipment and automation research ¢ design (E1);

Research, design and anthropometry (E7 +other expers from other departments)

Other research departments under direct coordination of the General Director participating at

research and development actions are:

9 Textile Research center of Moldavia area (lasij;

9 The Leather ¢ footwear Research Institute (INCDTP ¢ Division ICPI Bucharest for leather
sector), coordinated by the Division Director (under direct responsibility of General Director
of INCDTP).

INCDTP ¢ Division ICPI
INCDTP ¢ Division ICPI has its own organizational chart ° and its Director is supported by a

Management Committee. The Division ICPI Director coordinates the Scientific Secretary (responsible
for scientific research of the Division), the Department of Service ¢+ Quality - Standardization), the
Technical Secretary and the Chief Accountant The Division has 5 (five) research departments:

1 Leather (E2+E6+E8+E9)
1 Rubber (E2+E4+E6+E9)
1 Footwear and Design (E4+ES8)

® E1 E9 areresearch teams which are the subject of presentation and evaluattbey comprises staff of various RD departments
"No more research activities at the end of 2011

® Hereinafter INCDTPDivision ICPI

°Due to the report restriction size we do not indkiit here but is possible to be submitted to evaluators anytime, at their request
INCDTR Bucharest // Selfassessment Report Pagel0of 55



1 Collagen (E4+ES8)

9 IT and Dissemination Information (E6+E8+E9)
and a Quality Control and Testing Laboratory.
The Division has also an Experimental Production and Services Unit (2 persons) coordinated by the
Technical Secretary. Within the Leather ¢ Footwear Research Institute work 72 people, out of which in
researchactivity - 46.

Because within this report the research teams (E1E9) are descibed from scientific point of
view but not research departments, below is presented a correlation between the research teams and
research departments.

Research teams

Research team E1- Advanced products and technologies for textile sector
Main objective design, manufacture, testing, certification of technical textile products
Personnel: 13 persons (10.25 FTE), 11 attested researchers (8.5 FTE), 4 PhDs (2.8 FTE), 5 Pr
students (3.9 FTE) (staff fromaterial engineering and textile process research + Texile systems for
aeronautics research + Information technologies in industrial engineering research + Equipment and
automation research Departments)

Research team E2 Advanced products and technologies for leathei footwear 1 rubber
goods domain
Main olective: Advanced products and technologies for the leatfi@otwearrubber goods
Personnel: 12 persons (6.9 FTE), 11 attested researchers (6.4 FTE), 5 PhDs (3 FTE), 7 PhD stude
(3.9 FTE) (staff fromLeather and Rubber Research Departments)

Research tean E31 Textile materials for improvement of the life quality
Main objective:Advanced Materials and Processes for a better life
Personnel: 8 persons (6.4 FTE), 7 attested researchers (5.4 FTE), 1 PhD (1 FTE), 2 PhD students (.
FTE) (staff fromMaterial r esearcht testing Department)

Research team E4- Biomaterials and medical devices for improvement of health and
quality of life
Main objectiverresearch and development of innovative, competitive, regulatory, ethics biomaterials
and medical devices
Personel: 12 persons (6.9 FTE), 12 attested researchers (6.9 FTE), 3 PhDs (1.7 FTE), 5 PhD studen
(3.1 FTE) (staff fronFootwear and Design Research + Collagen Research Department))

Research team E5 Clean technologies for textile domain
Main objective: reseach activities for environmental protection, namely the reduction of the
negative impact of the textile industry as a whole, on environment and human health
Personnel: 13 persons (8.7 FTE), 10 attested researchers (5.7 FTE), 2 PhDs (1.2 FTE), 4 PBD stude
(1.3 FTE) (staff fromTextile chemistry and environment protection research Department +
Department + experts from other Research Departments)

Research team E6 Clean technologies for the leather sector
Main objective:rresearch activities to improve ¢henvironmental efficiency and leather sciences and
technologies
Personnel: 12 persons (6.4 FTE), 11 attested researchers (6.1 FTE), 7 PhDs (3.7 FTE), 3 PhD stude
(1.4 FTE)

Research team E7i Support instruments for increasing RDI capacity and industrid
policies of the textile sector
Main objective:to increase the consistency, innovation and applicability of support instruments for
research and development in textile and leather sectors
Personnel: 15 persons (12.4 FTE), 12 attested researchers (9,5MMDs (4 FTE), 4 PhD students
(2.7 FTE) (staff fromResearch, design and anthropometry Department + experts from other Research
Departments)
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Research team E8 Support instruments for increasing RDI capacity and industrial
policies of the leatherfootwear- rubber goods sectors
Main objective:specific sipport instruments for increasing RDI capacity and industrial policies of
the leatherfootwearrubber goods sectors
Personnel: 16 persons (8.1 FTE), 14 attested researchers (6.4 FTE), 7 PhDs (4 FTE3tud&mD
(1.7 FTE) (staff from various research Departments)

Research team E9Conservation and protection of cultural heritage
Main objective:measures regarding restoration and preservation of cultural heritage
Personnel: 8 persons (4.7 FTE), 7 attesessarchers (4.2 FTE), 3 PhDs (1.6 FTE), 3 PhD students
(1.9 FTE) (eather Research Department)

Other 15 departments (standards & quality, internal public audit, RDI monitoring, financial audit and
control, classified information, CERTINSPECT product irspection body, legal, human resources,
information dissemination, public relations, Mass media, master mechanic service, administration, public
procurement, ITA TEXCONH innovation and technology transfer infrastructireupport the institute
activities, being coordinated by the General director.

Also the Marketing t production ¢ services department serves the research and development
departments (coordinating an experiment al textile station) and it is coordinated by the General
Director.

A detailed description of institute and research departments/teams from scientific point of view is
presented further in chapters 2 and 3 of this report.

INCDTR Bucharest // Selfassessment Report Pagel2 of 55



SCIENTIFIC COUNCIL

DIVISION
DIRECTOR

FINANCIAL
DIRECTOR

BOARD OF DIRECTORS

MOEWAE - SLMUULSH

\_ L = S0 AENS DL M DD =W D T L _

Mol BUTCE Tl SR
g ) AT LBEN R P L A CRIL —

ST P PO LA T 0y DT M _

A TR DUy DI TS - MO LSS N N _

F0AMNEE DN THII W S3LE YN _

DA NS MO L HNE AT L _
I4

OIS S 5 o T N L

LN WL w0 9 0EW S SN SO T
DS el P L S e o

S T S el e R W R _

GENERAL DIRECTOR

B I N IR R R R R

Els EE =y do=) _

|_ AR PO L D M L DN Ol — L D3l B .._.EMU_

|_ AP ER PR L0 L S T LT MR o — L i T L _

|_ T HSD NOLLY WD SN OSHEES w10 _

|_ LA WL vt SO0 R B e D O LR T P

|_ S PO DR PO RO W

|_ LN SOVEma Ve N LM _

|_ L P L el S AL T D — S0 e O LS

L S L e TR
S A RO LWL S

MANAGEMENT COMMITTEE

SCIENTIFIC

DIRECTOR

* NOLLOMOOE ESTR'=T1
- GMLEIRYY L i W

L PN L e = O
T

_ L MHE WL e ST - O TS _
[l W e I il ] o W TS s

_ ITE=ERTEETES _
SHLLES L HO NS S TSN

L MEWNLL e T D S D e eSS s N

_ LM SWLLed il 310 H D v s S _
500 | (o' bl Ty BTt S Smws

LH3W L a3 0 D ey 3530 RO LD L Okl

._.?m___E.Wd..nmnTUHJ.MWMWWWMU.H.W.nMn._:HIh._. _
O S S RS E T S W
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2. General activity report of the institution
2.1. Context

Throughout time the Romanian RDI system was underfinanced, from the state budget, but also
suffered from a lack of investments from private sector, the established Lisbon targets (3% from GDP ¢ 1%
from public funds and 2% from private sector) being difficult to reac h in these conditions. The table
below shows the level (share) of private, public and total RD expenditure in Romania as % from
GDPx,

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
GDP share of private sector RD expenditure { 0.21 | 0.2 | 0.22 | 0.22 | 0.17 | 0.19 | 0.18
GDP share of public sector RD expenditure (4 0.17 | 0.21 | 0.23 [ 0.3 | 0.4 | 0.28 | 0.29
RD expenditure as GDP percentage (%) 0.38 | 0.41 | 0.45 | 0.52 | 0.57 | 0.47 | 0.47

The activities of many research and development entities during 2007 ¢ 2011 were mainly
affected by 2 agects:

9 first, by a small but continuous increase of RD funds between 2004 and 2008 (with a

highest value of public funds in 2008)

9 second, bya decrease of funds in 2009, 2010 and 201 {that affected the number of calls for
proposals launched by public pr ograms and running contracts which suffered severe budget cuts).

That is the real (and correct) context in which the scientific activity (and results) evaluation of
INCDTP should be done, and the trends + above and into below figures - present that (negative
unfortunately) influence. So, please take into this evaluation process the year 2009 as anilestone
where t unfortunately - INCDTP had only few chances to improve in short time its scientific
2UI EEUDPDOO? wUI T EUEDOT w Ol b w GE tiénts)U UvouuwillxseeOfurthdy e UD T L
influence of the 20082009 period on RDI activities / achievements / indicators in 2010/2011

INCDTP is a national research institute for which in the last years (2007-2011) the total
incomes were assured more than80% by R&D incomes (85.21% /2009 and 81.43% /2010) and only
around 15-20% by non R&D incomes (14.79% /2009 and 18.57% /2010). From thetal R&D incomes
more than 75% (79.37% /2009 and 76.76% /2010) came fromational sources / programs (an
insignificant pe rcent of those being from national private entities ¢ 0.35% /2009 and 0.25% /2010). The
remained share of up to 25% of total R&D incomes came from international sources (20.63% /2009
and 23.24% /2010). So is clear that INCDTRIepended on the last 5 yearsby national public funds
and as after 2009 the public money for R&D was reduced they were affected by reduced yearly
incomes (as long as their R&D national incomes were more than 90% from PNCDI Il and Nucleus
Programme (PNCDI Il - 52.54% /2009 and 46.82%f2L0 and Nucleus Programme ¢ 41.33%/2009 and
39.44%/2010).

Thus a clear direction must the increase of the collaboration with private entities for R&D
activities and better exploitation of the international sources for R&D activities. Looking at the non-

R&D revenues the main share is represented by rentals of spaces (5%0%) followed by micro-
production activities (40 -45%).

2.2. Scientific evolution of INCDTP between 2007 and 2011
2.2.1. Major achievements of INCDTP
The evolution of the project proposals during t he evaluated period (20074 2011) indicates intense
activity materialized in submitting 400 proposals, (approximately 7 proposals/researcher), out of
which 183 in national programs (Partnerships, Innovation, Capacities, Ideas, Grants CNCSIS?,
Sectorial Plans (Ministry of Economy, Trade and Business Environment, NASR 1?)), 33 at Structural
Funds (POS DRU, POS CCE, SEE, INTERREG IVC, SEE ERXET, Cross- Border - Collaboration

% Source; National Statistic Yearbook 2010

! National Council for Scientific Research and Higher Education

12 National Authority for Scientific Research
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RO-BG) and 184 in various European programs (FP7, Leonardo da Vinci, CIP, EUREKA,
EUROSTARS, Bilateral Collaborations, ERA NET, ERA NET CROSSTEXNET)A success rate of 3%
is applicable to the period 2007-2010; we should note that in 2011 there are still43 proposals (with
INCDTP as partners or coordinator) under evaluation.
1 Projects (ongoing and finalized)
0 36 ongoing R&D projects/contracts in 2011 , out of which 7 national projects , 21 European
projects (FP7, ERA NET CROSSTEXNET, bilateral collaborations, Eureka) and projects
financed through Structural Funds .
o 137 projects / contracts successful finalized , of which 101 national, 34 European and 2 by
Structural Funds.

2007 2008 2009 2010 2011 Total
TOTAL projects 20 50 23 40 40 173
projects ongoing | 0% 7 5 9 15 36
projects finalized 20 43 18 31 25 137

f Projects main results

Despite lower financing during 2009-2011, the research activity of INCDTP maintained its
flexibility and dynamism, new programs were accessed at national and European level (FP7, ERA
NET CROSSTEXNET) and new opportunities offered through Structural Funds financing wer e
exploited (POS DRU%, POS CCES), SEE® Program, SEEERA.NET PLUS, RomaniaBulgaria Cross-
border Cooperation Program 2007-2013, CIR7 -2011 - Intelligent Energy Europe (IEE). The projects
conducted within national and European RDI programs (2007 -2011) had the results as presented in
table 2: over 500 products, 200 technologies, 68 scientific papers published in journals with norizero
Article Influence Score, 794 scientific papers published in other journals, proceedings, books, 113
national and 3 EPO patents.

The significance of the results is given by the economic efficiency and the high potential of
technology transfer to enterprises in textiles - leather.

2007 | 2008 | 2009 | 2010 | 2011 Total Project Resu|t5
Total project results| 893 | 536 | 416| 428| 682 2955 200
technologies 103| 42| 20| 26| 73| 264 oo — technologies
models

models 130 1 2 1 74| 208 services
200 _

services 58 | 10 7 4| 14| 93 products
150 \ / = patents

products 182| 90| 28| 34| 183| 517 \ \ / articles

patents 10| 24| 31| 27| 14| 106 TN \ 7 studies

articles 85 60 59 38 78 370 50 M others

studies 69 66 58 50 42| 285 0 N ; : .

2007 2008 2009 2010 2011
others 256 | 243| 211| 198| 203| 1111

As results in the adjacent picture after 2007 all project results decreased after 2007 (many of
projects financed by previous public programs being finalized), and then followed a linear trend until
2010 with a positive trend in 2011 (due to the new opportunities looked for by INCDTP)

9 scientifi c papers

Scientific papers 2007 2008 2009 2010 2011 Total
No of ISI citations 21 56 29 21 1 128
relative Article Influence ScorgAlS 1.6367 7.796 3.3853 11.2308 10.6595 34,7083

13 Start date of pragct / contract

! Sectoral Operational Plan Human Resources Development-ZI3

!> Sectoral Operational Plan Increasing Economic Competitiveness 2003
16 South East European

' Competitiveness and Innovation Program of EC

INCDTR Bucharest // Selfassessment Report Pagel5 of 55



1

1

patents
patents 2007 | 2008 | 2009 | 2010 | 2011 | Total
Total patents 10 24 31 29 22 116
registered at OSIM (national) 10 24 31 29 19 113
registered abroad (internationall 0 0 0 0 3 3

major investments: facilities for research: 2 accredited testing laboratories (6 entities) , in
conformity with SR EN ISO 17025 and 2 nonaccredited entities ¢ Textile and Leather
Microbiology/Biotechnologies Laboratories; 9 RD equipment of over 100.000 Euro;Facilities for
experimentation : 1 experimental pilot station ¢ textiles and 1 experimental pilot station - leather;
Computing (Intranet network; GRID networks; representative software licenses for textile and
leather).

Acquisitions made by the institute had in view the endowment with modern equipment, allowing

researchers to approach complex, multidisciplinary research in national and European research
programs, the participation in European RDI consortia and the affirmation of the institute as a
dynamic player on the scientific research market in the field.

2.2.2. Major recruiting and training actions:

During 2007 ¢+ 2011 INCDTP personnel / human resources strategy was based on the following:

1

the identification of the research teams/sectors that had a lack of specialized personnel and the
attraction in the research field of the higher education graduates (4 researchers, 13 engineers, 1
physicist, 1 bioche mist, 1 designer, 6 economist were employed );

the adaptation of  organizational structure by  setting -up/modernizing new
departments/laboratories: Design and Anthropometry Department -textiles and leather, Physicak
Chemical Testing Laboratories, Microbiology Laboratory, (textiles and leather), Marketing
Department and the attraction of qualified personnel,

the reduction of personnel turnover by fewer exits, especially from the research nucleus;

the increase of scientific/technical quality of personnel by training: 17 university courses; 57 post-
university courses - master, PhD, 136 training courses by domains specific to various activities;
personnel that attended university and post -university courses during 2007-2011 included: 2
doctors with post -doctoral studies, 9 PhDs, 32 PhD students, 16 master graduates, 23
EEOEPEEUI Uwi OUwWE wOE UUINCOT® suports td alctiity bb theuddndidaes 10or0 U
EwE OE UOUz Upayihd 50% iofl the Fetated fees, in conformity with the provisions of the
Collective Labor Contract. 2007 | 2008 2009 | 2010 2011
The increase of the professional
performances of administrative and
marketing personnel by training courses
in the field (computing use, foreign
languages);

The development and maintenance of an
adequate and efficient work enviro nment

number of total staff 294 | 297 | 218 | 213 | 202
no of staff under 39 19 25 17 19 11

no of staff between 3@5 | 80 83 66 59 57
no of staff over45 195 | 189 | 135 | 135 | 134

no of retired people 29 16 37 13 6

no of hired peopld 16 26 3 13 4

2.2.3. Technology transfer activities:
1 In 2007, INCDTP set-up!8the Technology and Business Incubator - ITA TEXCONF , an entity
from the innovation and technology transfer infrastructure, without legal personality, accredited
for a period of 5 years for the textile-clothing field, medical textiles.
1 Moreover, promoting the entrepreneurial culture, INCDTP established SC MEDTEX Design

& Production SRL (a private company) as aspin-off in 2009

18 certificate no. 26/17.12.207, authorization decision no. 9434/6.12.2007
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The institutional development that resulted in the establishment of ITA TEXCONF business
incubator and of MEDTEX Spint off was aimed at developing the private sector through innovation
and technology transfer (11 incubated companies, between 2008 -2011). These entities established
partnerships and interest groups by attracting financing for the RDI projects that developed new
instruments for strengthening the knowledge economy: poles of excellence and innovation clusters.

Scientific support was given to the establishment of a national network of innovative clusters in
textiles and clothing (3 clusters), as part of CLUSTERO- the National Association of clusters. The
entities adhered to ReNITT?.

2.2.4. Major publication and communication initiatives:

Dissemination of results in research and development activities, exchange of ideasand identification of
trends in European and international level, the formation of partnerships and development of projects in national
and European RDI programs, the achievement of technology transfer, the creation of innovation degree of SMEs
represented the main objectives of the INCDTP participation in internal and international scientific events.
INCDTP has its own Publishing House named CERTEX and publishes Industria Textila (Textile Industry)
magazine ¢ ISI Thomson Scientific indexed since 2007, and_eather-Footwear Journal (B+)

Participation in national and international scientific events is practically concretized by:

9 283 international work meetings of the group of experts for running projects (FP7, EUREKA,

EUROSTARS, SEE, ERA NET, Bilateral Collabration, RO-BG Cross Border Cooperation Program);

1 117 international conferences, scientific events, either as guest or as participants presenting papers,

posters;

1 92 abroad work meetings for new opportunities (projects, contracts).

During the evaluation pe riod, INCDTP organized: 27 national symposia, TEX TEH international conference,
in its 4t edition in 2011, ICAMS international conference, in its 3 edition in 2010, International Conference ¢
Torino, Italy (2008) 3 international workshops (Matcons ¢ 2008,2009, Wien 2009) Izmir, Turkey (2009, 2011)
These conferences are representative events for INCDTP activity, offering the opportunity of meeting the
collaborators from EU Member States, Serbia, Iran, Korea, China, Turkey, India.

Furthermore, INCDTP x EUUPEDXEUI Ewl EET wal EUwDPOw1l 1 DOOEOw ( 60

increase.

Travels abroad ls abroad
2007 | 2008 | 2009 | 2010 | 2011 160 Travels abroac
Travels e
abroad 128 | 138 |66 |72 |88 120 /\\ for projects
For projects| 70 | 69 | 48 | 44 |52 e \ P
80
for new —_— or new
. 60 \'-’/ ;pportunities
opportunities | ;156 112 |10 |17 N— — (rojects,
(prOjeCtS, 10 /A\ contracts)
Contl’aCtS) 20 \/— — At events
At events| 31 43 6 18 19 0 ‘ ‘ " " '
2007 2008 2009 2010 2011

2.2.5. Other relevant aspects
1 Awards and prizes
The institute recognition in the research activity, as well as in innovative solutions with applicability in
industry, was materialized by obtaining 35 gold medals, 24 silver medals, 14 bronze medals at International

!9 National Network for Innovation and Technology Tranfép://www.roinno.ro/?module=info&id=7
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Invention Exhibitions, OMPI prize in 2007 and 2008, AGIR 2 prize -2007, 2008, 2011, OSIM Creativity Trophy
2007, 2008, 2009, 201Gst place, Top Bucharest 2007, 2nd place2008, 2009. Moreover, 8 researchers are experts in
5 work groups of EURATEX, 4 researchers are members of 3 CEN/CENELEC Technical Committees, 2 1ISO
Technical Committees, 40 researchers are evaluators at national rad European level (Partnerships, Ideas, ERA
NET CROSSTEXNET, MANUNET), 5 researchers are members of editorial boards of ISI rated and nationally
acknowledged journals.
1 Quality of the management

The managerial team of the institute is permanent focused on efficiency and increased productivity of the
I UOEOQwUI UOUUET 6w3i EUzVUwPT awlT 1 Ul whl Ul wgul ECVI EwbOUI U
order to reduce the bureaucracy, reduce any overloading of skilled staff with administrative aspects, c reated
transparent mechanisms for periodic evaluation of researcher works, proposed motivation scheme for successful
activity of researcher/research teams. Also the researchactivities are based on performance and periodic an
experienced team checks the guality of the works performed within the project teams. At the research teams level
each chief use proper mechanism to involve as much as possible the researchers in makinglecision process, to
make them aware about their role on the RDI system but also regponsible for their works / results / decisions.

Quality management systems : the institute is certified in conformity with the following European and
international standards: SR EN ISO 9001:2008, SR EN ISO 13485:20@4medical devices Quality management
systems, SR EN ISO 14001:200% Environment management systems; SR OHSAS 18001:2008¢ Occupational
Health and Safety Management Systems .
i Standardization activity

INCDTP supports the standardization activity for the textile and leather industry, by elaborat ing standards
in conformity with industry requirements and by transferring new knowledge with results in research projects,
in cooperation with the national standardization body (ASRO) and with European and international
standardization bodies (CEN, ISO). Thereby, INCDTP ensured the adequate execution of the activity of
secretariats and presidency of the following technical standardization committees: Technical Committee 103 -
031 RUPOI U? Qw3 ET OBEERWY @D@PAWil H eyl Wl Wiol EBOE W OWwOUEC
Technical Committee 190¢ ? & EUOTI OUUWOEET woOi wol EUT 1 UOwi UUUOwWOI EUT 1
1 Relationships Framework:

o] National level - approximately 15 universities in various fields (m edicine,
mechatronics, environmental protection, agriculture, pharmacy, engineering, chemistry),
approximately 30 research centers in related fields (textile and leather), approximately 50 SMEs and
other entities;

o] European level ¢ participation in RDI cons ortia in European and international research
programmes and member of professional associationsand European and international/selection organizations:
TEXTRANET / GEDRT - European Network of Textile Research Organizations, EURATEX, COTANCE - The
Confederation of National Associations of Tanners and Dressers of the European Community, EURIS- European
network of research institutes in the footwear industry, GERIC- European network of research institutes in the
leather industry , IDAP ¢ European network for th e evaluation of parchment degradation, INSME - International
Network of SMEs, IFATCC (Federation of Associations of Textile Chemists and Colorists), EUROCOTON -
Network for the promotion of textiles industry)

0 INCDTP is part of 4 national databases (NANOPRO SPECT, IPACV Craiova, AEROPORTAL,
ROMNET-Nano) and international databases (PRO-INNO -Europe, IDEALIST, SYSTEX, Net. Env. NCB that
promote RDI and TT results; the institute accessed the international data bases of Thomson Reuters|SI, Springer
Link, ScienceDirect, EBSCO Publishing;

o 371 wbOUUDUU Y doguthentartion péirichéniy ¢dmpiisdaiover 12,000 books, 11,800
translated articles and 90 titles of national and international journals.

 General Association of Romanian Engineers
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3. Activity report by research team

This section presentsthe activity reports of each of the 9 research teams of INCDTP by
underlying their research directions, short presentation of existing human resource,
infrastructure, team scientific performances, national and international recognition and the
relational framework of the team at national and international level.
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3.1. Team E1- Advanced products and technologies for the textile field

3.1.1. Research directions/fields

Economiccompetitiveness requirélse developmenof enterpriseshrough innovationknowledgeand

investmentGlobally, the sector of technical textileahich includeswontextile products nonclothing

and functional textiles is characterized thyersity and performancevhich gives thema potential

developmentn an economylominated byhe crisis. TechnicalTextiles,also known ashe "Industrial

Textiles', "High PerformanceTextiles” "EngineeredTextiles' and 'Industrial Fabric$ are special

productswith structureand desigrspecifically usedn processesservicesn nontextile industries.

Innovation and technological progress in this field have in view:

1 Product innovatiorby: significant changes in technical specifications, components and materials,
incorporated software, friendly use or other functional characteristics.

1 Process inovation by: significant changes in specific techniques, equipment and/or software,
advanced simulation methods and techniques, order and control that shall improve quality
efficiency or flexibility of a productive activity or of a supply activity, and Islmaduce the
environmental safety risks.

The main research fieldapproached by the team was thesign, manufacture, testing, certification

of technical textile productsiHi gh Per f or mance Te x tfarlthe folowingEn g

fields:

+ Multifunctional clothing: medical monitoring: monitoring the bio(including mechanicéil)

physiological (heart rate) signals, used to separate the-pnoddematic states by the

problematic/pathological states in body functionipgyphylaxis and/or health assistanceo increase

life quality and social integration capacity (recovery, therapeutic reaction, restoring loss functions,

disability compensation, etcsports medicine performance evaluation in order to prevent risks and to

improve the training techniquepgrsonal protection / Protech: personal protection equipment with
active and/or smart functions for their use in aggressive environments: physical, thermal, chemica
and/or biological environments

+ Invasive and noinvasive medical devices with biomedical &atHfunctional characteristics

specific to clinical use for medicine, health: Medteativanced biomaterialswith variable geometry

and controllable bidunctionality for general surgery (hemostatic biomaterials and venous shunts)

and systemic and/oremrological therapies (biomaterials with controllable degree of elasticity and

thermal control), with bidunctional characteristics specific to the utilization fieldggmedical

textile structures for manufacturing products for surgical domains suchnasirosurgery, carcio

vascular surgery, orthopedy, general surgery, operating theatres, gastroenterology, thoracic surgel

applications of information technologyin textile engineering: image analysis in describing surface
aspects of textile products (amagement of defects in the technology flow, quantification of textile
surface aspect); simulation methods for the behavioral study of textile products in complex fields

(such as electromagnetic field); software applications in the evaluation of stractdraiofunctional

parameters of 3D structures by simulating the phenomena aiming at blood flow through cardiovascule

system

* Textile systems for aeronautidgghtweight aircrafts made of technical textiles: paragliders,
parachutes;specialized platforms without a pilot for missions of security, observation and
monitoring in hardly accessible or risks areas from the point of view of personal security;
applications of information technology in aeronautics: the study of flight dynamics, advanced
methods ad techniques for simulation, command and control .

+ Agrotextiles: Agrotech:composite materials with multiple functionalities and various uses:
agrotextiles with thermal-insulating properties, which succeed to maintain inside the solariums
a constant micdimate, with UV protection and selective transmission capacity of radiations
towards plants;agrotextiles for soil protection preventing weed growth and soil water
evaporation, favoring the plant growth;

3.1.2. Teanmpresentation

The team presents a mdigciplinary research character (textile engineers, chemical engineers,

aircraft engineers, mechanical engineers, mathematicians) and corifr&sons respectively 11

with scientific competenceattested researchers (84,6%)1(CS I, 2 CS I, 6 CSIJ1 CS, 1 IDT 1I)
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of which 4 PhD in sciences, 1 university professor and 5 PhD studenfthe team has 3 persons as
nonr esearch staff. The aver age 3dhpetcanvsastableantityt e a
complexly structured, whichcomplets research projects in strategic fields of national and
international researchin collaboration with specialists frommultidisciplinary fields, providing
interactive multifunctionaltextile productdo social civil, industrialand military activities intermsof
ensuring environmental protectiand human health.
3.1.3. Infrastructure

COMPUTING: software licens¢KALEDO COLLECTION, MODARIS 3D FIT, CFD
FLUENT 6.3.26, Powershape, CS4WIN.V10, ety iFRASTRUCTURE / FACILITIES FOR
RESEARCH SPINLAB 900 S, IASERSCAN, Fx 3300 CK, H5 KT 50 N- 250 KN, H 10 KC with
2 cells, etc.)FACILITIES FOR TESTING ( OPTIMAX weaving machine, NF SPEZIAL weaving
machine Jakob Muelleii elastic yarn weaving machingachine for braiding nombsorbable yarns
for suturesMachine for braiding norabsorbable yarns for surgical suturtelitrex/ France,
iSeaml e-gadcircali&nitting machind,A T.I. type JET THENFLOW OF HT 5 Scholt
Then dyeing machine, etc.)
3.1.4. Scientific performances

During the evaluation perigthe team members participated, as coordinators or partners, in the
implementation of a number d6 projects(a success rate of 60%) for the development of textile
products and technologies. Structure by research programs is the following:

Crt. No. Programme name No. of projects

1 PNCDI I Excellence Research Prograf@EEX & research grant 11

2 PNCDI Il'i Partnerships in priority domains 6

3 PNCDI II'i Eureka 1

4 PNCDI lIT ERAT NETT CROSSTEXNET PARTNERSHIPS 4

5 RomaniaBulgaria Crossbordercooperation programme 20@0D13 1

6 Direct contracts with beneficiaries 1

7 Nucleus Program 19
TOTAL 45

The productivity of the team was of 3.46 projects/member team and of 4.1 projects/researcher.

RDI activity carried out by the team during 2002011 materialized inproducts and
technologiesbased omatents, homologations and own innovationsas follows:
1 63 products: interactive clothing for monitoring biphysiological signals; knitted sub
assembly wittbioactive properties, sports and leisure equipment, -i@gtdes, costume for protection
against electrostatic risks and electromagnetic

radiations, safety parachute for paraglide, aircr Project results 2007-2010

made of technical textiles, woven vascul 70

prosthesis, invasivenedical device with textile 60 /'

structures for thoracic surgery, elastic dressing | jg / products
postsurgical recovery, technological system f( € / Technologies
producing the braided textile cord, paraglide fi = 20 A\// Methodologies
airborne platform, integrated system for spinni 10— //

natural silk cocoons, pgmer solutions for electro 0 007200820002010m08a]

spinning

1 18technologies:technology for producing
invasive medical device for the reconstruction of the semi rigid wall of thoracic cavity, technology for
the production of elastic dressing for psstgical recoverytechnoloy for the production of aircraft
made of technical textiles

1 5 methodologiesmethodology for designing textile nanostructures for the production of
textile naneproducts, methodology for the designing of invasive medical textile structures.
Dissemination of results in research and development activities, exchange of ideas and identification ¢
trends in European and international lewlkeé formaton of partnerships and development of projects
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in national and European RDI programs, the achieveroeriéchnology transfer, the creation of
innovation degree of SMEs represented the main objectives of the team's participation in internal an
internation&scientific events.

Products [Technologies | Methodologies| Thus, there ar@5 articles published in specialized
2007 10 0 1 ISI rated magazines30 articles in magazines
gggg ig i g which are not ISI rated and a total ®fpecialized
2010 16 9 0 edited books. During 20072011the team members
Total 63 18 5 have participated in national and temational
conferences presenting a total &fL scientific
papers Per years, the situation is:
Articles Scientific | Books
published papers Dissemination
ISI Non- 20 Articles published
rated | IS 15 Pl rated
rated N T
2007 | 8 | 10 19 1 RN Scientic papers
2008 4 7 19 0 e %
2009 7 6 8 1 ’ -2007 2008 2009 2010 2011 Tk
2010 6 6 4 1
2011 0 1 1 2 The applicationresultsobtainedfrom activities carried
Total | 25 30 51 5 out in research and developmemiojectsis marked by

the number ofpatentsgrantedand patentapplications
registered at OSIMuring theevaluation bytheteam members.

Year Patents Patents Patents

granted | registered
2007 3 0 ’ N
2008 7 3 6 / \ A == Patents granted
2009 3 2 t T/ AV \
2010 5 0 7 / Pat.ents |
2011 0 3 N4 | | I\ | registered
Total 18 8 2007 2008 2009 2010 2011

3.1.5. National/international recognition

Participation (yearly) of team expertsiatention exhibitions, traditional fairs and exhibitions was
matrialized in obtaining40 prizes/medals (23 gold, 12 silver and 5 bronge(International
Exhibition of Inventions, New Technigues and Products, Geneva, International Exhibition of Inventors
from Croatia ARCA; Research Exhibition and International Exfubitof Inventions and New
Technologiesi INVENTIKA organized at Romexpo Bucharest, Roman¥sprld Exhibition on
Innovation Research and New Technologiekureka). Also technologies and products developed by
research team, presented in national scieng¥ients were appreciated being awarded witbrizes

(1% prize for RDI projects in priority fieldnnovative Materials, Processes and Produ&8prize for

RDI projects in the priority fieldAgriculture, security and food safetyat the Research Exhilwh

2008; the Prize of the General Association of Engineers from Romania in 2010)

3.1.6. Relational framework at national and international level

The remarkable results obtained in the research activity, the national and international recognition le
to the appointment of specialists as part of the team as experts for the nine work groups fron
EURATEX, Belgium, work group experts for the Technology Platform for Textiles and Clothing,
Romania, evaluators CNCSIS, CNMP, members of the ASSOCIATION of EUREAN
RECOGNIZED EXPERTI AEXA; members of Specialty Commission of Consultative College for
Research, Development and Innovation (Commission 4or New Materials, Micro and
Nanotechnologiesand Commission 8 for Engineering Sciences).
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3.2.Team EZ2i Advancedproducts & technologies for the leathetfootwear-rubber goods domain
3.2.1. Directions/research fields:

The leather and footwear industry in Europe is 25% of world production, the engine of
innovation and design, Europe is one of the most dynamic markets [woleatkier.com] The need
to increase competitiveneggough innovatiorand research at European level is highlighted in the EC
documents through th8arcelonaObjective (3%GDP) and.isbon Objective (the globally most
competitive knowledgéased economy)Romaniaremains a traditional leather and leather article
producer with approximatel$800 companies operating in the fieldith important contributions to
export of 4.7% and 5.02% staff working in this fieldMinistry of Economy, Trade and Business
Environmen}. Taking into account the needs, at national and European level, regardintgdiigh
applications and competitiveness increasing for the leather, rubber and footwear industry, the researc
development and innovation fields approached by the tedime ianalyzed period (202011) were:
- Advanced materials and technologies for smart properties- s#dfaning, seksterilization,
antistatic, antifelting, dry clearrestoration Within this research direction, technologies of obtaining
silver and tianium dioxidebased nanopatrticles in the form of solutions or dispersions were elaborated
and developed for the first time, polymers doped with nanosilver with collagen and keratin affinity and
furs and leathers with advanced surface properties, fromldke of smart properties regarding self
cleaning, selterilization were obtained, with applications in the field of ad¢mde articles in
relation to advanced consumer protection and as an alternative to using organic biocidal product
which are toxicand have limited efficiency. Within this research direction technologies of obtaining
and applying melamine resins to furs for antistatic andfahiing effects, techniques of cleaning fur
articles using silicondased solvents, with cleaning and codord softness preservatioestoration
effects were developed for the first time. These technologies meet the demand fqudiigh
products and dry cleaning services to protect consumers and ensure sustainability of leather article
principle stipulatedn the European Directive regarding dabeling [EC Decisions 231/2002/EEC
andHG 254/2004].
- Advanced technologies and additives for leather processing and other applications: protein foliar
fertilizers, biofuels, leathers with plant extracWithin this research direction, new technologies and
advanced products were elaborated from protein and fatty components from the biomass resourt
unused in the leather industry. Bioactive protein additives were developed for plant growth, nutrition
and protectia, foliar fertilizers with amino acid content and biofuels with performances according to
standards for heating installations and motor vehicles [EN 14213 and EN 14214 standards].Within thi
research direction natural plant extracts with advanced efficienompared to chemicals used at
present (biocides, mineral and vegetable tanning agents) were selected and are currently researched.
- New physical techniques for leather amdbber surface activation by using cold plasma, electron
beam, laser, microwavaérradiation, electrostatic field etcWithin this research direction, the
possibility of using unconventional techniques to cilods activate and process the surface of leather
or elastomers, therrolastic and elastplastic polymers, developing nevdveanced materials with
unigue esthetic, hydrophilic, hydrophobic, fire retardant, resistance to chemical agents, adhesivenes
biocompatibility properties etc., was proved.
- Improved materials and technologiefor leather, rubber and footwear industriebiocides,
enzymes, tanning materials, elagtastic alloys, thermoplastic and composites polymeérghin this
research direction new material syntheses were developed in order to widen the range of existin
products, biotechnologies as alternativesuging chemical materials, innovative technologies of
compatibilization of polymers to obtain advanced components for footwear which are wear resistan
and sustainable.
3.2.2. Team presentation

The human resource making up the team compti2gsersons 11 being attested researcher$

92% (3 CS, 2 CSlll, and 3 CS Ill) + one engineer (5 persons with PhD degree and 7 PhD student:
40% are young researchers) addauxiliary personal i 47% (technicians specialized in: leather,
furskin, footwear and rubber insmental, chemical and physical chemical analyses, pilot plant
production).The team has muldisciplinarybackgroundthere are chemists, physicists, technologists,

INCDTR Bucharest // Selfassessment Report Page?23of 55



engineers, chemists with PhD degrees in the synthesis and characterization of metgl tannin
heterocomplexes, fatliquoring agents, physical chemistry of surfactant materials, synthesis an
characterization of thermoplastic polymers for footwear components, PhD students in the field of
elastomeric materials technology, new hybrid polymeric nadgerchemistry of coating materials for
leather finishing, synthesis and characterization of ecologic adhesives for footwear, biomaterials dope
with nanoparticles, graduates of master's programmes in expertise of materials and advanced materie
biomaterals, composite materials, advanced separations and purifications methods

3.2.3. Infrastructure

-equipment for material synthespgeparation reaction vessel for syntheses with automated parameter
monitoring, dry blend stirrer, hydraulic press with eliedieatingBrabender Plasticordet etc.

-equipment and techniques to characterize the auxiliary materials, leather, rotatterials: U\Vis,
UV-Vis-NIR, FT-IR spectrometers, atomic absorption/ flame /graphite 08€MS*, HPLC/diode
array/UV-Vis/fluorescence, SEM/EDAX, DSC/TGA, climatic chamber, Xenotest, instruments for
mechanical analysis of leather and rubber materials (dynamometers, Bally and De Mattia flexing
machines, Satra permeometer, Giuliani water vapor permeability d&heée,Durometer, waring

tester with drunetc),Monsanto Rheometer

- the results of research works are transferred on mpilot scale equipped withVallero, Fallopi,

Dose experimental pilot drums, Carlessi Fratelli finishing installation for leathers, Vallero mixers,
readion vessel (equipped with automatic adjustment and display for temperature, pH, time), Mill with
knives for recovery of plastomers through grinding, hydraulic press for cooling, Exthojgetjon
moulding?’, heating roll.

3.2.4. Scientific performances:

Cpm— Between 2002011 the research team has won and
1001 4 o successfully  finalized 29 national and
“ S i international projects: 1 PNCDF?, 3 CEEX®, 3
& I Eureka (coordinated by KFC Greece) 1
> o oeem EUROSTARS (coordinated bgurtits Aqualata,

Spain) 1 SEERA PLUS (coordinated by SC
Hofigal Export Import SA Romania), 7 bilateral
collaboration (partners fromUkraine Turkey,
Ching and Bulgaria) 1 private contract (SC
Hofigal SA Export Import SA Romania) and 12
Nuclews Programi®. In terms of incomes the team receiV@ti5% from national and 45.5% from
international sources In terms of project numbers the team implemented (as coordinator or partner)
50.6% national projects and 41.4% international projects.
The obtained results can be summed up as
0 Nationals B Internat ionals fOIIOWS
!‘ | 123 papers(33.826 per institute) in ISI indexed
journals of which4 with ceauthors from abroad
with cumulatedrelative influence score of 9.628
(22.5% from the total per institute); 26 ISI
citations (20.3% per institute); 131 articles
published in journals or proceedings of
international conferences of which6 papers
written in collaboration with partners from
e abroad 10 booksand 2 book chapters published
- abroad 10 patents granted and 9 national

project
mumber, %

#Up to 100000 euros

?? National RDI Plan 20013

# Research for Excellence Program 20088

**NASR, R&D Nucleus Program
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patent applicationsto OSIM Romaniag2 technologies, 40 models 73 products, 2 services; one

private contract.
3.2.5. National/international recognition:
Acknowledgment of activity developed by staff of this team materialized thi@ugational awards(CNCSIS)
and6 international awards (medals- 2 gold, 1 silver and 3 brong), participation aspeakersin international
conferences (4th Freiberg Collagen Symposium 200&ermany XXX™ International Union of Leather
Technology and Chemistry Societies, IULT(ijing, 2009, The Twentieth International Conference on
Physical Orgnic ChemistrylICPOC 19, Busan 2010nternational Conference on Composites or Nano
Engineering ICCE-19 Shanghai2011),members of Scientific Committee®f International events (Advanced
Materials and Systems Symposium 2007, 2008, Zitharest Romaniand 1% International Leather
Engineering Symposium 2009, Izmir Turkeylember oftheEditorial Board of the journal Leather Science and
Engineering, R.P.Chinanember in prestigious professional associations and included in international databases
(Ameiican Nano Sociefy, EURACHEM® Romania Nanotechnology DataBafl reviewers for published
articles withrelevant impact scoré¢od Chem, Chem EngAlr J BiotechnolPolym Eng Sci, Colloid Surface A,
Polym J cumulated relative influence score of 17@&34expertin national research projects BICDI projects
in 2008), reviewer for PhD theses from abroad (Kaunas University of Technology, Faculty of Chemical
Technologies in 2009) anetferee for PhD candidates (PhD applicant Xia Yin for Materials Seie&
Engineering (PhD) Program at the University of Washingtoeimbersof Nancetechnology strategy committee
of INCDTP.
3.2.6. Relationship framework at national and international level:
National: Universities: "POLITEHNICA" University, Bucharest, Teclmal University "Gh Asachi"lasi
University of Bucharest, Academy of Economic Scienéssearch InstitutedNCDIE ICPE Advanced
Research SABucharest, Macromolecular Chemistry Institute "Petru Poni" lasi, INGIBEEHIM Bucharest,
INCDFLPR - Researcland Development National Institute for the Physics of Plasma, Lasers and Radiation
ICPEElectrostatica SAndustrial PartnersSC Nappa Com Ltd, SC Malzileri Ltd, SC Pielorex S.A., SC Hofigal
Export Import SA, SC Toni Trading SA, SC Taro Ltd, INCSEE S8 Cardinal LTD.
International: Universities and research centreSichuanUniversity, China, Ege Universitzmir Turkey,
Chemical Technology and Metallurgy University Sofia, Technology&Design Univeksgy Ukraine
Kragujevac Farmacy Faculyerbia Natural Science Facultlbania Universidad Politecnica de Catalunya
BarcelonaEngibio), Asociacion de Investigacion de las Industrias del Curtido y AnS@aAIlICA -Igualada
Spain,ENEA Italy, KFC Greecelndustrial partners:Sepiciler TurkeyCurtits Aqualata S.A Spajr_eather
Quimica, S.L.UspainCurtits Combalia, S.A Spain, Vipo Partizanskievakia.
3.2.7. Other relevant aspects:

1 Future research directions ofare dictated by the developments in the leather, rubber and fooisvesar

tries: (i) Nano, micro and encapsulated materials and technologies for leather finishing (3 project submitted, 1
FP7),(i) Compact materials and technologies for leather industry competitiveness (1 project in
progress),(ii)Hightech technologies based on natural @t for leather added value products, (2 projects in
progress and 1 project submitted), (iv) Multifunctional additives for application in other industries (2 projects
submitted), (v) Intelligent tools for quality assessment and surface activatiéR7(Jroject submitting in
progress),(vi)Development of elasfgastic composites with special properties (2 projects submitted),(vii)
Development of polymeric alloys with thermoplastic properties (2 projects submitted).

% http://members.nanosociety.us

% www.eurachenro

7 hitp://lwww.nanotechbank.com
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3.3. Team E3- Advanced Materials and Procases for a better life

3.3.1. Research Directions
1. Development of multifunctional textile materials;
2. Development of chemical textile compounds;
3. Elaboration of new technologies for micro and nanostructured materials;
4. Development of new methods to cltaesize textile materials and finishes.

3.3.2. Team presentation

The team comprise® personsfrom whom7 are attested researcher§4 CSlll, 1 CS and 2 ACS)
(50%) and8 technical (norradministrative) support staff (50%) (1 chemical engineer + 7 laboratory
techncians + 1 locksmith). The average age is below 40 years, with 1 PhD, 2 PhD students, 2 youn
researchers, has gathered multiple specialization personnel, covering the main directions of scienc
both for fundamental as well as applicative sciemasecarbe seenl PhDin Chemical Engineering, 1
CS Il with a Master degree in the Chemistry of macromolecular compounds and a PhD in the
Chemistry of conductive polymers, 1 Physicist with a Master in atomic and molecular physics, 1 CSllI
Physicist, 1 Biochemis with a Master in Biotechnologies for the environmental protection, 1
Biologist, 1 CSlII Chemist engineer, expert in textile finishing, 1 Chemist Engineer. To be competitive
in the field of advanced textile materiatee personnel improved its knowhowy participating to
national and international training programs, in the areas of chemistry, biology and project

Evolution of the personnel 2007 - 2011 4 - 4
10 8 8 37 22 2 2 mCs
s 6 6
2 1 1 1 mCS il
5 | no of members
17 0 ASC
0 T T T T T 1 0 T T 1
2007 2008 2009 2010 2011 2007 2010 2011

managementThe advantage of this team is its flexibility, expertise and efficient structure covering
essential areas to obtain high qgtyaliesults within the objectives included in the allocated research
directions:textile engineering, synthesis of organic and macromolecular chemical compounds; textile
finishing technologies, biology and biotechnological processes, physical, chemichhnicat and
biological analysis.

3.3.3. Infrastructure

The development of laboratory infrastructure corroborated with the specialization of the personnel ir
advanced analysis techniques was another major preoccupation of the team. Besides tt
modernization of the laboratories a special highlight goes on thequisition of modern equipment
needed for the characterization of multifunctional and nanostructured maténigls performance
optical microscopes for the identification of textile fibres and for therdenation of melting point up

to 600C, with a possibility to capture and visualize images in real time, with a dedicated software for
data analysis, a scanning electron microscope with X rays spectrometry for the determination of th
materials morphologyand identification of the elements composing the finishings used,
GC/MS/ECD/Head space; HPLC/DAD; UWVIS-NIR; AAS, equipment that serve in the tests
required by the European producers of innovative textiles (devices to determine the thermal transfe
andt he textil esd r es ieqipraentcie detérmine whe tpheysidalmeehpncal s ) ,
parameters of the fibreplasma installation with accessories to treat the surface of textiles in order to
obtain high performance materials.
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3.3.4. Scientific Performances

The high flexibility in approaching multidisciplinary research themes was proven by the high number
of national (9) and international (15) projectsthat were prepared and submitted within the last 5
years by the members of the team and by dbecess ate: 100% for national and 75% for
international projects. During the last 5 years our team was involwed® national projects, 9
international projects, with a productivity of 2.5 projects/researcher and 1.25 project/member

team (2 FP7 with national awrdination, 1 FP7 in collaboration, 3 Eureka and 3 bilateral
collaborations), realized in cooperation with EU research institutes, universities and industrial partner:
(SMEG6s). The mentioned coll aboration aresulingged
in developing new knowledge in strategic fields referring to textile science and high quality
technologies and products. Notaldeientific performance was attained in the following fields:
ecological, antibacterial, photocatalytic textileghat improve the human body health comfort and
wellbeing and protect the environmeimgelligent textiles that integrate photovoltaic devices or
miniaturized electronic devices such as thin cells, LEDs, imprinted electrical circhiésyical
compoundsadeaate to the high level finishing of textile materials: conductive polymers, antibacterial
compounds, photocatalytic compounds, natural dyesgethods for the physicali chemical,
mechanical and biological analysi®f textiles and finishingsThe main resuls are:

l. Products

1. Antibacterial textiles, with new characteristics and functional performances that can be used in a
large area of applications such as: sports and recreation artiel@sairarticles, indoors articleshe
following results were olined in the following projectsFUNTESIL - 6 variants of knits of
polyamide/elastane fibres with silver nanoparticles and Bamboo yarhsyariants of knits of
polyamide/elastane fibres with silver nanoparticles and cotton yaargibacterial woven fabrgcand

knits based on polyester and yarns with silver ions cofmnartcel) and cotton/ Smartc8lyariants

of knits of bioactive Smartc& yarns (bioactive cotton/SmartC¥8 polyester/ Smartcel) + bamboo
yarns were obtained. The products are chaiaetkrby non irritating, non allergenic, non toxic
properties of the natural fibres in contact with the skin, especially for those who suffer from atypical
dermatitis; high comfort, soft touch, rapid absorption and elimination of perspiration, rapid drying,
high permeability to air; 100% reduction of strains R§eudomonas aeruginos&taphylococcus
aureus Escherichia coli;Candida Albicans; lack of cytotoxic effects; durability of antibacterial effects
to over 80 washingsBIOTEX: antibacterial textiles are obtained from cotton/bamboo yarns,
cotton/Amicor treated with natural antibacterial composition extracted from vegetal wastes, highly
efficient against micrarganisms as Escherichia coli, Bacil proteus, Bacil pioceanic, Klebsiela,
Staf.hem. coag.+, &fil.beta hem. gr.A, Candida albicah€)TUS: textiles based on hydrophobins

zinc oxide with antimicrobial properties deposited by pulse laser ablation (RioDgn from56/44%
cotton/polyestertreated with hydrophobinsH¢Protein A, H*Protein B, BASF) and composite
nanopowders typeAg/TiO,, Zn/TiO,, with a 98100% decrease oPseudomonas aerugingsa
Staphylococcus aureuBscherichia coliCandida albicans strains.

2. Bactericide compositionsbased on a. Plant extracts essential oils, volatile oilsalcoholic
extracts; b. Natural Biopolymers (chitosan) + natural extracts from vegetal wastes with bactericide
effect (lavender, fitree, sage, pinayith/without salts of silvertitanium, zirconium, zinc and copper.

c. Active compositions containing atibacterial compounds Merquat 550 cationic copolymer
(dimethyl dialyl ammonium chloride and acrylamideacrylic acid; Triclosan (2,4 4ricloro-2*
hydroxidiphenyl ether)Sanitized T94; Actifresh® T 20-10, plantextracts kitosan solutions, silver
oxidey, efficient against the beta hem. Gr. A Staphylococcus, Escherichia coli, Bacil proteus, Bacil
piocianic, Staf. hem. aur. coag.+ (Staphylocodsuieus)

3. Photocatalytic textiles with antibacterial properties, sedferilizing and seltleaning, tlat were
obtained in the Nanotex project: for examplihe material treated in the same bath with Nuva TTC +
Sanitized T2722 presents advanced water repellence and does not allow the pollutant particles
(including microorganisms) to get attached to thetemal surface, prominent antibacterdiect and

self sterilizing properties 100% reduction of colonies of Stafilococus Aureus, Pseudomonas
aeruginosa and Escherichia coli)
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4. Conductive polymers:polyaniline doped with jtoluenesulfonic acid, soluble butyl cellosolve,
toluene, xylene, Mmethyl pyrrolidone, with a conductivity of1S/crmpplyaniline doped with water
soluble benzenesulfonic; polypyrrolgigh conductivity, thermal stability, high air stability.

5. Natural dyes from vegetable wastaslsas bark trees, roots and leaves from forestry and food
industry.

ll. Technologies for: obtaining bactericide compositions (Biotex); application of bactericide
compounds on 100% cotton fabrics and knits (Biotex, Lotus); development of antibacteésiarnkhi
fabrics (Funtesil, Biotex); obtaining textiles with photocatalytic, antibacterialsssifizing and self
cleaning properties (Nanotex); creation of metallic oxides networks/drophobins on textiles
(Lotus); dyeing fibres and materials withatural dyes.

lll. Articles, books, patents, patent applications, conferences, awards and medals

The research results materialized in the publishina

of 9 articles, out of which 2 in partnership with
foreign partners, in ISI rated journals (Internation
Journal of Environmental studies, J. Appl. Phy
NATO Science for Peace and Security Series
Chemistry and Biology)35 paper presentations 1
(included in proceedings) at prestigiatenferences ] 0

(8th International Symposium on Green Chemis =

in China, 207; Fibre Reinforced Composites 20C 2008 2009 2010 2011
ConferencePort Elizabeth, South Africa, 20075
International Conference of Textile Resear
Division - National Research Center Cairo, 2008;
The International Conference: Latest Advances in
High Tech Textiles and &xtiles- Based Materials,
2009, Ghent, Belgium; XXX IULTCS Congress,
Beijing, China, 2009TC&DC i INTERNA-

11
8
6 6 TIONAL TEXTILE, CLOTHING & DESIGN
I CONFERENCE DUBROVNI K A CROA

O MNWERUO O~
[T T N TR TN R |
W

W articles m

[

O M U] oD M

2010; EMRS Strasbourg SymposiuBifunctional
bio-interface, 2010, Congress Gen Strasbourg,
France; The XXII IFATCC International Congress:
2008 2009 2010 2011 From Textile, Chemistry to Fashion:
Multifuntionality, Sustainability, Competitiveness
= scientific communications  ® 2010; 10" World Textile Conference, 2010,
Vilnius, Lithuania; 4" TEXTEH International

conferenceBucharest, Romania, 2011).

3.3.5. Recognition at national and international level:

The team value recognition is proved by the participation in international projects such as 3 FP7
(teams from France, Italy, Germany, Israel, Russia, Bulgaria, Czech Rep.ysT &et (Italy and
Turkey), 3 Eureka projects (Spain, Poland, Greet@afral projects with Korea and Turkey

3.3.6. Relational framework at national and international level

The memberparticipate in the national Standardization Technical Committee ( ABROO3i

Textiles and ASRO/TC 104 Organic dyes, pigments, optical bleaching for the elaboration of
standards and implementing the European Norms, Member of the work group WG 32, Organic, green
textiles for theEuropean Committee for Standardization CENC 2 4 8 ), aslCensultant aé s
national level for ecdabelling of the textile and leather products, as Expert of EURATEX

(European Apparel and Textile OrganizatiolEG2- New specialized fibers and fiber composites

for innovative textile products.
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3.4. Team E4Biomaterials & medical devices for improvement of health and quality of life

3.4.1. Research directions / fields:

Biomaterials and medical devices improve health and quality of life for millions of people
worldwide. Our interdisciplinary work involgethe fields of science, technology, engineering and
medicine and has as primary goal the healthy improvement of patients (from medical system) b
research and development of innovative, competitive, regulatory, ethics biomaterials and medica
devices. Thenain research directionsof our team are the following:
1 Advanced biomaterials based on collagen, polymers, ceramics with applications in dentistry

and orthopaedics;
1 Collagen drug delivery systems with applications in medicine, pharmacy and cosmetics;
1 Biomaterials based on collagen scaffolds for tissue engineering;
1 Medical footwear used in the conservative treatment of the lower limb pathomechanics
Because the field of our research is continuously developing, the team must be flexible anc
consequently theéeam strategy is to search and exploit new future research directions such as:
developing active compounds based on collagen for pharmaceutical industry, topical and transderm.
systems for cosmetics and medicine, implants for dentistry and plastic sargketyerapeutic and
orthopedidootwearas norpharmacologicatherapy for ankldoot treatment.

3.4.2. Team description

In order to achieve the established objectives of research directions, our team selected specialists frc
multidisciplinary fields. There ar16 experienced peopleof which 12 are attestedresearchers
(75%) (2 CSI, 1 CSll, 7 CS 1l and 2 CS). Among these 3 are responsible for management activities a
Chief of Collagen Department, Secretary of Scientific Board and Chief of Footwear Depatrdent
Quality Manager. Also, among the personnel involved in this multidisciplinary teéaare PhD (in
chemistry, physics and molecular biolog{)has postdoctoral study in biotechnology and are

PhDs (in chemical engineering, mechanical engineering, oneeliand life quality). One member of

our team will attend next year hRhD exam in chemical engineering field. THenon-attested
researchers/peoplg25%) are very experienced in their field; they have been working for more than
11 years. Thaverage ageof the team is15 yearsand the management proposes to decrease it next
years by employin@ PhDswith skills in chemical engineering, biochemistry and biotechnology, in
close correlation with the opportunities of appearance of the new RDI directions.

3.4.3. Infrastructure

In order to design, manufacture and test both biomaterials and medical devices some performin
equipment are used by our team. Due to their complexity personnel of the team participated at speci
training for using equipment and the softwaxgploitation request also a continue training due to their
needed upgrade. Software such as Delcam OrthoModel, Orthopaedic LastMaker, Orthopaedi
ShoeDesi gn, Orthopaedic Engineer, For ma 3D,
INFOOT -3D scanng The AccuGait Force Platform and WalkwalL-MOD2RF CAD-CAM
systems are used to design footwear medical devices. The biomaterials are processed using a Mat
Christ Delta 2LSC freezedryer and the medicalobtwear by footwear machinery. The obtained
biomaterials and medical devices are tested using equipment from pitysasital and mechanical
laboratories such as: HPLC, spectrophotometerMI%Y and FFIR, GSMS etc. Moreover, all the
specialists use computer network, internet and international dsg¢saocess. In addition to the existent
equipment in order to perform the new directions, the team intends to purchase 120L capacit
lyophilizer (or freezeadryer), and autoclave for pharmaceutical products, moisture analyzer balance
and some instrument fgpressure measurement at thet - supporting surface interface, motion
analysis systems, automated milling machinery for medical footwear devices.
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3.4.4. Scientific performances

During 20072011 the team prepared and submi2é&drojects(having a succegsite of 85%)
and 23 national and international projects succeededAmong these 23 projects in 5 we were
coordinator and in 18 partner. The allocation of our projects per funding sources was the following:
CEEX (7), PNCDI If® (4), Bilateral Cooperation witffurkey (2), Cyprus (1) and China (1) and
EUREKA (1). The total amount of grants received by these projects was around 792.680 Euros. W
had during this period other 7 projects financed by Nucleus Programitie a total value of 70.000
Euros. The trend gbarticipation in collaboration projects is a positive one, the young team members
applied especially for European or other abroad funds. In these projects many partners fron
universities, R&D institutes and applicants such as hospitals and private cesnwaneé involved.

Collaborators - National institutions: University of Bucharest, "Politehnica" University of
Bucharest,Uni ver si ty of Medi ci ne and Phar macy AC
University of Medicine and Pharmacy, TimisoafaG h A sT@dhnical University, lasiTehnica
lasi, National Institute for Invention, Institute of Macromolecular Chemistry "Petru Poni" lasi,
National Institute for Diabetes, Nutrition and Metabolic Diseases "N. Paulescu", National Institute of
Recovery, Physal Medicine andBalneoclimatology, National Institute of Research for Sports,
National R&D Institute for ChemicdPharmaceuticals, Bucharest, Institute of Biology and Cellular
PathologyANi col ae Si mi onescuo, Buchar est , cylHodpital CA
from Bucharest, Clinical Hospital for Children "Grigore Alexandrescu”, Clinical Hospital of
Emergency from Constant&f. Pantelimon Hospital of Bucharest, DELCAM Romania, SC VAMOS
SRL, SC. AECOPROI ECTO SRL, S. C. SRUBARANMIB,B.E. SRI
Magnum SA, DELCAM, S.C. ISEL SRICALORIS GROUP SA.

Collaborators- International institutions: EGE University, Izmir, Turkey, INESCOP, Spain,
University MustafaKemal, University of Athens, Greece, University of Nicosia, Cyprus, Usityeof
Chemical Technology and Metallurgy, Sofia, Bulgaria, University of Zhengzhou, China.

These fruitful collaborations have relevant results sucpraeducts, technologies, patents, articles,
books, book chapters and

participations in national/ s s
inter national conferences/ ; R national conferences

symposia/ congresses/ workshops 25 ] ]
The main results of our research 1
activity were transformed in the
following indicators:20 ISI articles
with an influence factor of 10.93
and 32 citations in impact journals
for our field of research33 articles
without influence factor (8 ISI, 11
BDI and 14 in proceedings of
conference),124 participations at RO 2008 2000 2010 PP
conferences / congresses / symposia
(30 national and 94 internationa8,
books published (2 books published by Romanian publishing houses0O@72and 1 book and 2
chapters published by international publishing houses in 2011). All these results were as
consequence of important collaborations with national and international partners. During the analyze:
period the trend of ISI articles publicats was ascending contrary to that of the-it®Inarticles. The
participations at national conferences registered a constant trend while participation at internatione
conferences increased.

Complementary, the team focused its activitydeweloping prodicts, technologiedased on
patents and alsoaccreditation of the products at the special national organism in health field

20

15 4

10 +

No. of publications / participations

?® National RDI Plan 20013
*NASR (National Authority for Scientific Research) programme
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(OTDM3®). Related to that, we can report the following resulis:technologies 26 new products

and 4 patents(3 national and one abtad registered) in the field of biomaterials based on collagen
with ceramics, natural and synthetic polymers, plant extracts, essential oils, zeolites, collagenate
metallic and textile biomaterials, in form of gels, hydrogels, membranes, spongios,niibtrbalar

forms with uses in medicine, cancer therapy, plastic and abdominal surgery, orthopedics, dentistry ar
other many medical and pharmaceutical fields. On the other side the medical devices and technolog
for their manufacture for lower limb mecheal-pathology, sangenetic products and many therapies

for diabetics patients. Although all the results are very important in the health and life quality fields,
the most valorized 2 products approved by OTDM

were PANCOL and GEVICOY, products which 1100 { g oencor G204
were subject of reaccreditation by a project § v« @i Gt
financed through Nucleus Programme in 2011.; ™1
Most of our customers during the period (2007
2011) were hospitals, pharmacies, individual:
medical consulting rooms and many patients.

3.4.5. National / international recognition
Both young and senior researchers of ourg 1
team have participated in over 120 national / p——
international scientific meetings and their activity
was rewarded withmedals (37 gold/silver), diploma (3) and awards(1) at events as ECOMAT
2008/International @nference on Ecological Materials and Technologies; Congress of Romanian
Medical Association; the XIV International Exhibition of Research, Innovation and Technological
Transfer Al NVENTICA 20100 Romani a, 2 0 1r@ational e ¢ h
Festival of Innovation, Knowledge and Creations, Novisad, 2B0OFOTONTEX. Also our team
provided a reviewer for international journals with high impact factor (Acta Biomaterialia, Biomedical
materials, Materials Science and Engineering, PalyBiwdletin) and one month (November 2011)
postdoctoral stage at University of Chemical Technology and MetallU®gyup for Advanced
Biomaterials ResearéhSofia, Bulgaria.

fsold medical devices p|ece

3.4.6. Relationship framework at national and international level

Our team developed ov&0 multidisciplinary collaborations with national and international
institutions such as universities, research institutes and private companies in the framework of nation
and international projects, for sectors as biomaterials, engineering, phaiheatgiry, medicine,
orthopedics, plastic surgery, sports.

Within the analyzed period@8 students, 3 PhD students and 2 postdoctoral students
performed their stages in Collagen Department under coordination of the team leader. Thus, 3 Ph
thesis (1 finalied) from University of Bucharest, Faculty of Chemistry, 3 license diploma from
University of Medicine and Pharmacy "Carol Davila", Faculty of Pharmacy were graduated and the
students also awarded prizes for participation in student scientific meetingstdbgioral stage from
Faculty of Pharmacy and 1 from "Nicolae Simionescu" Institute of Biology and Cellular Pathology are
still developing in the biomaterials field. Other series of students from "Politehnica" University of
Bucharest, Faculty of Sciencech Engineering Materials, Medical Engineering Specialization and
Faculty of Applied Chemistryand Materials Science anthe Bucharest Academy of Economic
Studies prepared their summer practice under

¥ The Technical Office for Medical Devices
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3.5. TeamES5 - Clean technologies for textile domain
3.5.1. Research directions/fields:

Projects executed withithe research tea85 have approached trenvironmental protection,
namely the reduction adhe negative impact ahe textile industryas a wholgon environmet and
humanhealthby completingsimultaneouslyhe followingresearch directions
1 The reduction of the environmental risk factors by the development and implementation of clean
finishing technologies;

1 The development of advanced wastewater treatmenidtagjies in the textile industry;

1 The development of measures/directions/technologies for the ecological recovery of textile wastes;
1 The development of new materials, products, processes with high added value for clean industriz
processes;

1 Promotion, cosolidation and improvement of knowledge as well as increasing the use of
environmental ecgustainable tools and methods among SMEs in the textile sector and diffusion of
GPP (Green Public Procurement) procedures within the public sector in Europe afichiipec the

South East European Area.

The approach of these research directions was possible by combining the knowledge of ou
research specialists, as well as the support personnel for research (having differen
specializations/domains, namelghemical technology of textile productdeather and substitutes,
mechanical spinning and weaving technolagyknits-textile garments, chemistry, economic
engineering in chemical and materials industripiology, fine mechanicsmachines andools
electronics) with the expertiseof partner specialisttom the research projects consortia (inorganic
and organic chemistrypiochemistryjnstrumentablnalytical chemistryphysical chemistry)

3.5.2. Team description

Staff of team E5, selected in conformity witltheir skills and expertisegainedin close
cooperationwith the specific requirements and objectivesR&ID projectsconducted, are part of 4
separateesearch departments (Textile Chemistry and Environment Proteldtadarials Engineering
and Textile ProcesseBgupment and AutomatigrMaterial Researcfiesting) and one neresearch
department of INCDTP (MarketinBroductionrServices) (see Fig. 1).
From a quantitative point of view, the team E5 comprisepersons of which 10 persons are attested
in research, otwhich 2 PhD engineers (chemical and industrial), 4 are PhD students and 5 persons
nontattested in research (workers, technicians, engineers and engineering assisbant$5(56%
researchers + 44.44% noswesearchers.
From a gqualitative point of view, ¢hresearch team E5 comprises attested researchersl CSl, 6
CS Ill, 2 Technological Development Engineer Il and 1 CS.

353. The teamdés infrastructure

The teambébs infrastructure that made possi bl
environmatal protection comprisefast generation equipmentspecific for textile finishing (jigger, 2
(vertical/horizontal) oscillating roller padding mangles, drying/condensatiorgbe#éatg/vaporization
machine, laboratory equipment for digital textile pngtia HT jet dyeing machinejultifunctional
HT machines for dyeing textile materials such as fabrics, bobbins and baftetstance/transmittance
dual spectrophotometer, photometer for the analysis of waste water indicatars)v generation
unconventional weaving machinewas also bought for the production of high performance filter
articles. The laboratory dyeing and finishing machines were used for the transfer of optimized
laboratory recipes into production in order to perform dyeing and finishingcesrfor private
enterprises (the estimated revenue during 20R@11 being over 70.000 Euro). Filter articles were
also delivered to private companies amounting to 420,407 euro respectively 84,081.55 euro/year.

3.5.4. Scientific performances:

During 20072011 team ES5 exploited funding opportunitiesfor R&D projects in
environmental protection fieJdy accessingational RD funds (PNCDI I, SectoralProgrammedf the
Ministry of Economy Trade and Business Environment, PNCDI Il/Innovation programviedule V
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/EUREKA, PNCDI Ill/CapacitiesModulelll /Bilateral CooperatiorandModule lll /FP7/Crosstexnigt
as well asEuropean R&D funds (FP 7 and Structural Funds £BC Romaniai Bulgaria and
INTERREG IVQ. In quantitative termsduring 2007 2011 a number of 17 pposals were submitted,
of which 12 in international programmes and 5 in national programmes (excluding the Nucleus
Programme) and a number of 11 projects succeeded (the success rate = 64.70% with 3 projects still
evaluation).
 National Programmes (13 pjects?): CEEX (2), Sectoral Programme (1), PNCDI II/ Partnerships
(3),PNCDI ll/Capacities/FP7 (1) arducleus programme (6 ). The total amount received by projects
by the team E5 fronmational RDI Programmes (excluding the Nucleus Programme) 78,203
euros
1 International Programmes (8 projectsfP 7 (1), PNCDI ll/Innovation/Module V/IEUREKA (1),
Structural Funds / Cro€8order Cooperation Romania Bulgaria (2), SEE Transnational Programme
(1), PNCDI 1l / Capacities / Module 11l / Bilateral Cooperation é)d Crosstexnet (1)Yhe total
amount received as grants by teamfi®sn the international RDI Programmes =1,306,120euros

The average productivity of team E5, calculated by the ratio between the revenues (nationa
and international) (excluding the blaus Programme) and the ftilne equivalent (5.7) is of
73,135.08 Euro/fultime equivalent/year (6,094.59 Euro/ftiline equivalent/month).

The main results obtained in the research projects during2Q0F, as coordinator or partner,
were materialize in the following result indicatorst5 scientifidtechnical articles published in ISI
rated specialized journals (n@ero impact factor) having8 citationsin Web of Sciencel4 articles
published in proceedings volumesarticles published in CNCSISatedjournals 7 books published
in CNCSIS rated publishing house$3 national patents granted by OSIM, 4 national patent
applications submitted at OSIM, 28 scientific papgaesented in inteational conferences and 11 in
national conferences.

= National patents

o : .
ISl articles @ National patent

applications

ONDNMO @

B Non-ISl articles

O Books

o N A~ O

2007 2009 2011

RDI activity in environmental protection
1o = International materialized in obtaining a number of 44
° _ products/technologies/services, grouped as follows:
® 200720082009 20102011 | " conterences | 4 Products (total 23) of which:l information
product (software) for designing filter fabrics with
simple and compound strucés; 1 ecologic module
for advanced prexidation of pollutants from wastewater containing #oodegradable substances; 5
woven textile structures for various media filtration; 16 products / yarns NaNnb30 made of
recovered fibres/binder fibres.

1 Techndogies (total 19) of which4 technologies for the preliminary treatment of woven fabrics
made of natural and synthetic fibres for printing with pigment, reactive or disperse based inks; &
new/modernized technologies for cotton hygiolization; 4 new tebnologies for manufacturing filter
fabricson conventional or unconventional weaving machiBesdvanced textile wastewater treatment
technologies by combining physieathemical, electrdlocculation and ozonisation treatments;
technology for treatingilsgle warp yarns with lubrication products, concomitantly with the sizing
operation; 2 technologies for finishifiger fabrics made of cotton or polyester and polypropylene.

1 Services (total 2) of whichl methodology for testing the formaldehyde contgom textile
products and 1 method for the determinatioerfymatic activity of the cellulase system

31Induding Nucleu Program projects
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Some of the main customers and beneficiaries offitter products and technologiesare: SC
STIROM SA, SC EECO SA, SC ANA IMEP SA, SC OLTCHIM SA, ARTEOM SA, SC ROOL
SRL, INCD-COMOTI, SC FERAL SA. The beneficiaries of theoducts containingrecovered fibres
(textile wastespre: SC STOFE BUHUSI SA, SC-RI VIGONIA SA, SC Industria lutei SA. The
beneficiaries of theleanfinishing technologies and wa®water treatment technologiesare: S.C.
ICPE Bistrita S.A., SC ROMANOFIR SA, S.C. PLASTPROD S.R.L, SC NOVATEXTILE, INCDTP
micropr oducti on section and partners of resear
University | asi rsity AfPButchargste NED fora©hemistnyi ande Petrochemistry
Bucharest, Transilvania University of Brasov.

The products/technologies/servicesbtained were valorized imational patents received(a total of
13/field) andnational patent applicationssubmittel (a total of 4/field) as well as by direct selling of
filter products (420.407 euro), to private enterprises (SC Stirom SA, SCCEEA, SC ANA IMEP
SA, SC Oltchim SA, Artecom SA, AF DUMA, SC ROOL SRL, INGDBOMOTI, SC FERAL SA.

3.5.5. National /international recognition
In recognition ofthe RDI activity 8 diplomas and
medalsawarded by the international jury in various
international exhibitions from Romanieand abroad
can be mentioneds@loninternationaldes Inventions,
= silvermedal des Techniques et de Produits Nouvedeneva
D Other medals Switzerland, Inventica Exhibition Romania in 2007
2007 2009 2011 and 2009 lasi, EUREKA International Exhibition
International Exhibition oflnventors from Croatia,
ARCA 2007)

B Gold medal

o P N W

3.5.6. Relational framework at national and international level

During the reference peripdt national level 17 partnershipswere developed - RDI institutes and
centers 5 - universitiesand 6 - private companies)the mostrepresentativebeing "Gh. Asachl'
Technical University ofasi, APol i tehniRueharesttheAcademys Ectngmicstudies
BucharestINCD for Chemistry and PetrochemistfNCD for Nonferrous and Rare MetalS,Ra | u c a
Ripano Institute fiPatruPRenbigitateotNacromolecGldr Ehamistriagi. v ,

At international level consortia in FP 7, Cretexnet, Cros8order, Interreg IV and Bilateral
international projects were created wifh RD institutions and centers (from Sweden, Norway,
Belgium, Germany and Finland), 3 universities (from Turkey, Slovenia and Bulgaria) and 8 SMEs
from Sweden, NorwayBelgium, Germany, Spain, Netherlands and Slovenia).

The involvement of RD personnel of team &bevaluatorsin national and European programmés
persons from E5 team were evaluators in the Programme CEEX, PNCDI Il / Partnerships, one of thel
being abo a member of the Association of European Recognized Experts (AEXA) and member in the
Specialty Commission of Consultative Council for RDI (CommissianMew, Micro Materials and
Nanotechnologies).

The involvement of RD personnel of the team E5 indgheup of expertsof EURATEX for the
AEuropean Technol ogy Pl atf or m:4 persons wwee mémbersin e
groups of expertSEG 3 Bi omat eri als & Biotechnologies anc
TEG 5 fiNew textile product§ or techni caEG@afmhrtatieaxnsdes &
TEG8Al nt egrated quality and | ife cycle manageme

The research team E5 represents a dynamic and flexible structure providing clean productiol

technologies to compas from the textilelothing sector, contributing at the same time to the
achievement of the objectives of the European Research Area.
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3.6. Team EG6- Clean technologies for leather sector
3.6.1. Research directions/fields:

Leather industry falls into the categafyindustries omedium polluting the environment. Over time, four
main problems were identified, whose resolution has a significant impact on the economic efficiency of leathe
processing at industrial level and on the environmeribdystrial water casumption;(i) Cumulative energy
consumptiongquivalent consumption of oil and/or coal); (Hllution reduction; (iv) The necessary active
chemical compounds used in the procagsilfary chemical substances and their adjuvants).

In the last decad#)e entire philosophy of development of leather processing and related sectors (especiall
the production of chemical auxiliaries) was centered on solving the third problem, nanrelguttisn of
pollution.

The main pollutants in tannery wastewaterssatghur,salts of trivalent chromium, emulsified oils and
fats, protein hydrolysate fractions; Solid wastes (tanned and utanned hides wastes and sludge resulted
from waste water treatment)represent another big problem of the leather sector.

Crossthematic andmulti -disciplinary research areas are included in the activities of our team, paying
particular attention to key scientific areas suchemsironmental efficiency and leather sciences and
technologies In the period 2002011 the team joined reselarforces to meet challenges in environmental and
resources management, which cuts across the Environment, Agriculture, Biotechnology, Material science topics

The main research directionsf our team are:

1). Development of clean technologies / techniesifor leather production:research and development of
novel eceefficient environmental technologfégincluding monitoring) whose use can substantially contribute,
directly or indirectly, to the reduction of materials and resource use, energy consupofhtitimgy emissions, etc.,
and whose effectiveness can be demonstrated through a set of key environmental perfatica&oceThis
direction of research includesw technigues of leather processinganning, retanning, finishing).

2). Ecoinnovation in leather processing (New products for environmentally friendly leather
production): the development of new auxiliary products for environmentally friendly leather production have
been performed, like tanning agents for alternative chrome tanningalméte isolation of residual chromium in
waste waters, biopolymers specially designed for soil remediation, composites for food packaging, ecologic
adhesives for leather and rubber.

3). Valorization of wastes by added valuethe trend in leather malgnscience is to move away from
chemical processes, towards biochemical processes (e.g. application of enzymes, specifically designed for
purpose, to the solid waste processing). In this vy solid wastes can be valorizedbgsproducts with
increased added valueleading to favorable economic and environmental benefits by increasing their life cycle
(as compared tacinerationwhich is currently practiced in EU, awnlisposalwhich is currently practiced in
Romania). This direction of research inigla obtaining bicompost and biopolymers for soil remediation used in
agriculture. On the other hand, wastes from Titanium industry can be processed for obtaining new tanning age
based on Titanium in order to replace chromium in tanning process.riveasies can be used for obtaining new
materials based on polymer composite for reduction of harmful effects for the environment and health in tt
rubber and plastic processing industry.

4). Recycling / recovering of wastes in leather and footwear secttis direction of research included
recovery/recycling of useful components of solid wastes from tannery, for example protein can be used to obtz
bio-fertilizer; to obtain biopolymers used in remediation of degraded soils; to obtain polymeric conmiibsites
application in leather finishing; residual chromium from tannery wastewaters can be recovered and transform:
into valuable mineral matrices with red mud.

The scientific and technical achievements of the team iniaategy area of researcin leatter processing
T development oKnowledgebased Tanning Agentorrelated téhe transformation/ functionalization of skin
protein, thus contributing to theew concept of sustainable productiotby obtaining wet white leathersand
other environmentally frigly products and processes which does not use and does not generate chemicals whi
are toxic and prejudicial to humans and the environriigt.new area represents a top research domain of
current research worldwide in leather processingThe results ofhe projectsepresent elements of novelty

* Environmental technologies includeas defined in the Environmental Technologies Action Plan (EC@RI(2004) 38 fina#)"All technologies whose
use is less environmentally harmful than relevant alternatives". They epassitechnologies and processes to manage pollution (e.g. air pollution
control, waste management, pollution monitoring technologies), less polluting and less resotamsive products and services and ways to manage
resources more efficiently.
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and innovation both in Romania and internationally, andwere patented at national (19) and European
level (1)

Developing the new concepts / knowledge improved the RDI competence of INDDiERN
ICP*3, andhighlighted its leader role in RDI related to environmental protection in the leather
sector, and provided effective solutions for a specialized group of SM&wneries - to help them
cope with international competition and to achieve their previous friifiydevels from the past.
3.6.2. Team description

The teamconsists 0f18 persons of which 11 are accredited researchers (61%) (G,

CSHl T 4,CS1l-2,CSIi 3). Theresearch teamcomprisesl2 persons: 7 PhD in sciencghysics,
inorganic chemistry, matials science, organic chemistry, chemical engineeringBdpiiD students
(physicatchemistry of macromoleculengineering science, chemical engineering) hietiemist(6.5
full time equivalent researchers);5.4% of the team members are young persamder theage of 35
and66% are women with a balanced participation of women and young people in research activities.

Support team is formed @ persons:5 technicians and 1 qualified worke3.@ full time
equival ent engi neer s embers aret enpldyees i0 2 Kessajch Depfaenaentd ¢
(Leather and Rubber) of INCDTP Division ICPF* The multidisciplina
research activities can be seen from personnel specialization in different fields: organic chemistry
innorganic cherstry, physics, leather technology, new clean technologies for processing hides and
furs, ecology and ensured successful projects
3.6.3. Research Infrastructure

Existing INCDTP i Division ICPI infrastructure was used as the foundation for the
implementation of the projects, but alsew equipmenthave been bought in the period 20@D11
which contribute to significant modernization of the research infrastructure in order to accomplish the
projects' objectivesThe research facilities are: Tanney Pilot Plant (liming and tanningAtanning
drums, equipment for mechanical operations, dryer) able to process leather, waste waters and so
wastes; Laboratory equipment for chemical and physieathanical tests for leather; Instrumental
equipment fo leather and pollutants (HPLC, &Chromatograph, FITRpectrophotometer); IT
facilities for communication and software for experimental data processing; equipment for
determination of pollutants.

3.6.4. Scientific performances:

The research team performediates for 23 research projects(4 ongoing, 13 finalized) of
which 15 national and international projects in the framework of PNCDI IHgsogprammes Ideas,
Partnerships, CEEX, Innovation (module | and Kureka), Capacities (Bilateral -@peration
Romarna-Turkey and Romani&hina), Sectoral Plan of Ministry of Economy, Trade and Business
Environment and Nucleus Program. The figure below presents projects' budget by 2 setates
budget/red and private founds/green and by programmes (ldeas, Innpv@spacities, CEEX,
Partnerships, Nucleus, Sectorial). In this period (2B0¥1) 58 new project proposalswere
submitted of which17
have been approvedo
be financed. Winning
rate is 29%, but 5

e projects are still under
= evaluation.

0 The results of our
- e research projects are34
20 technologies, 15 pre
100 ducts, 15 studies the
technologies and pro

< ducts have been imple

W STATE BUDGET 1 PRIVATE FUNDS mented at industrial

partners in the projects.

Figure 1. TEAM'S PROJECTS'BUDGET BY PROGRAMMES, Keuros
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*the Ledher — Footwear Research InstituteDivision
% This Division is a research unit without juridical personality under direct coordination of the General Director of INCDTP
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Team member so p udDlBliartices norezaroraativie scorg with A4Ss1:9446 and 10
citations 4 ISI articles; 19 national registered patentsat OSIM 1 EPO patent; 111 other

publications of which 14 with foreign co-authors.

The dynamics of these quantitative indicators are presented in adjgirdpgic It can be seen a
positive trend dér articles with

foreign authors, and for ISI
rated articles with nomero |=

relative influence score vs|, a
other  publications (papers
presented at conferences or 5
other journals). For paten|?®
applications it can be seen |
positive trend and also ar

increasednumber of patents, 6
which means increaseq ° ' i :
innovative original solutions. | o : : : : :

U
2007 2008 2009 2010 2011

DYNAMICS OF SCIENTIFIC INDICATIONS

18

|— ISI NON-ZERO SCORE = PATENTS = OTHER PUBLICATIONS — PUBLICATIONS WITH FOREIGN AUTHORS |

3.6.5. National/International Recognition

The teambs results were awar de dmedals, prines,iglomashasti o n a |
gold medalwas obtained d@tEUREKA International Competition dedicated to inventions Brussels, 2011 for a
patentthird prize - Excellence in Researcim 2008, Bucharest, Romapiar the Project F88.

Dissemination, Knowledge Transfer and Valorization of the results

Team members perviewed the scientific papers which are published in recognized international journals
indexed in international data bases and presented at international conferences. In addition, specific internet page
the projects also provide full details of the profestlts. With the aim of encouraging young people's interest in
science and science studies, account was taken of the possible relevance of research results for the purpos
science educatiod fnasters and 6 PhD studigs

The main beneficiariesof ourresearch activitied:. Direct beneficiaries:a) INCDTPi Division ICPIT through

the implementation of the projects was created a core of scientific and technologic competence in the leatt
processing field at European standards, having as a resulevbleptnent of new green products, -eco
technologies and ea®rvices; Team E6 contributed to the developrokimstitute material and technical basis,
creation of new engineering facilities, improvement of the educational process and quality systesmiempiaiv
young professionals' competenb).Civil societyby living in a less polluted environment for a healthy life.

2. Indirect beneficiaries a) Theleather industry in Romania (tanneries), mostly SMEs; b) Related industries:
footwear, leather clothg confections, morocco goods, fashion; ¢) Agricultural sector by applying the fertilizers
obtained from wastes; d) Education systestuders, teaching staff, benefitng from the new information
acquired.

3.6.6. Relationship framework at national and inérnational level

National level: the team members collaborate with universities, institutes / research centers, SMEs from leathe
footwear and allied industries, professioasbkociations (Association of Leather and Fur Manufacturers in
Romania; the OwneiOrganization in the Leather Footwear Industry)

International level: team members collaborate with the European Leather Associations (COTANCE and
GERIC) Instituto Tecnologico del Calzado y Conexas (INESCOP) StfiNA LEATHER AND
FOOTWEAR INDUSTRY REEARCH INSTITUTEEGE University Faculty of Engineering, Department of
Leather Engineering

3.6.7. Other relevant aspects

The team members participated at evaluation processes (national and internationalipRig2iidl, FP7,

INCO, GNSH.
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3.7. Team E7- Support instruments for developing RDI capacityfor the textile sector

3.7.1. Directions/fields of research approached in the projects

The approach of support instruments of scientific, technical, social, economic, systemic,
organizational nature by inclusion in tloycle: research, investment, application, dissemination,
implementation, is a complex concept that gathers important human and material resources at natior
and European | evel Through its ARDA01s3a alt @D
hasstressed the need to increase the consistency, innovation and applicability of support instrumen
for research in order to promote excellence, to develop systems that imply the connection education
research technology transfer, to improve the levérat encourage private investment in research etc
The research directions of the team incluthee increase of innovation and of the technology
transfer, the development of research infrastructure, the elaboration of studies and strategies for
the textile - clothing sector, the alignment with the EU regulations framework.

3.7.2. Team presentation
The team had an annual averagelfmembers(12 attested researchersyvith an evolution of the
human resources quality as presented in adjacent figures (no andeétjightperformance level and
the continuous concern for improvement are evidenced by the balanced weight of doctorate degre:
and doctor al candidatures. The teamb6s atteste
textilesi clothing, chenstry, design- development, IT, management and professional training. The
average age is 46 years.
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3.7.3. Infrastructure
The infrastructure is composedlaboratory equipment andtechnological equipmentwith an
average degree of performance, appropriate caicaltechnique, GRID network, internet and
intranet.
3.7.4. Scientific performances:
The projects conducted represent 18.3 % of the RDI turnover and 34.4% of the number of projects in
textile field. The team implemented 52 projects/contracts by 8 sourceswifig out of which:
PNCDI Il (29,9 %), sectoral programmes (15.6%) and Structural Funds (11.7%) the most relevant

%

50 T

20

RDI Programmes

@ Tatal no. of projects: 52
@ Technology Transfer. 7
O Innovation: 13

O Infastructure: 6

B Studies-strategies: 11
@ Frame relationship: 4

@ Alignment EU: 5

~ |OHR development: 6

o,

100

0

100

7]

241
87

RDI Programmes

@ Tatal value of projects (100%)
@ Technology Transfer (8,7%)
O Innovation (24,1%)

O Infastructure (29,4%)

B Studies-strategies (27,2%)

@ Frame relationship (3,2%)

@ Alignment EU (0,4%)

0O HR development (7%)

being those related to innovation (25.4%) and studies (21.5%) followed by TT projects (13.7%) but

from incomes point of view on the first plaare infrastructure projects (29.4%) , studies (27.2%) and

innovation (24.1%). The annual evolution of the RDI productivity is presented below

(project/researcher and incomes/researcher). One researcher has coordinated an annual average of ]

projectsfor which an amount of 173,284 Eur (max. 282,441Eur in 2009) were obtained.
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No.projects/ RDI Productivity EUR/RDI o 2007
‘ (135861 EUR)
[m} 2007 300000

= 2008
m 2008 (225355 EUR)

200000
1,23 2009
1,23 0 2009 150000 O (282441 EUR)
o 2010 || "% g2010
50000 (190968 EUR)
m 2011 o 2011

Years Years B 205084 EUR)

The strategy in textileg clothing industry was elaborated by the team in a context of changes and
evolutions on local and European level by using scientific instruments lik&TSMalysis, benchmarking and
participation in public institutions, professional associations and enterprises. The strategy defined the ma
directions for increased competitiveness while respecting the sustainable development principles through: creat
and innovation correlated with PNCDI and the objectives of the Lisbon Strategy, on the basis of an objective al

250000
1,66

realistic i mplementation plan, taking into acco
bring serious damages, iorelation with power, influence and resistance to change.
Nanotechnol ogies were identified as el ement s

challenges for the textile field, due to a high potential in applications orientatedongtion, with high impact

on the national economy. The strategy in the field opens a wide area of multidisciplinary research directions, wh
providing the infrastructure and the specialized human resources correlated with a harmonization of thé equipm
and technologies required by the results implementation in industry. The RDI National NeERPFEXNET

was created to reach this purpose.

The financial instruments offered by POSCCE and POSDRU are correlated with the research suppc
potentid lines of action and materialized in the participation of the team in competitions with 7 projects, out of
which 6 received financing, the success rate being 85.7%. The priority fields approached: development of hum
resources and increased competit@snby researchinnovationThese materialized in the establishment of 2
posti doctoral schools that involve 32 participants from fields with high scientific performance: economy, IT and
textiles. The increase of the innovation and competitivenessifetektile i clothing field and materialized in
strategic partnerships: educatimesearch industry, training of 10 trainers acknowledged at European level,
elaboration of training curricula(6), involvement of more than 400 persons in professionskmmant training
and 1500 in the training aimed at developing management skills and initiation in entrepreneurship, development
practical skills specific to fabrication, production and research for 824 students in higher education and tt
authorizatiorawarded by CNFPA .

The increase of scientific competitiveness of INCDTP on international level by the participation in GRID
networks, pioneering research at national level materialized in: design and elaboration of the network operati
principles, seleain and purchase of equipment (soft and hard), establishment of the network (2 nodes)
connection at the national initiative ROGRID and European GRID. The virtual platform to promote results of
the scientific research and development of strategiogpsinips materialized in dime catalogues to present the
RDI activity and resullts.

In 2009 the innovation indicator for Romania was approx. 40 % lower than that of the EU (0.298
compared to 0.481), while the innovation expenses level was 0.19 compa&8.to The institutional
development that resulted in the establishment of ITA TEXCONF business incubator and of MEDTESf Spin
as aimed at developing the private sector through innovation and technology transfer. These entities establis
partnershipsind interest groups by attracting financing for the RDI projects that developed new instruments fo
strengthening the knowledge economy: poles of excellence and innovation clusters. Scientific support was giv
no the establishment of a national networknobvative clusters in textiles and clothing (3 clusters), as part of
ROCA - the National Association of clusters. The entities adhered to RENEnational network

3.7.5. Representative Project:

Correlation of instruments to support development of RD¥igcind rapid alignment to requests of increased
competitiveness inthetextiec | ot hi ng fi el d by approaching the
consists in the customization of clothing by adapting the anthropometric measures oaRpojanation to the
clothing dimensions. The national interest, the complexity of the objective and the impact on the increase
competitiveness on the internal market of approximately 4,000 enterprises generated sectoral and public financ
sources bybtaining: 3D anthropometric data basis for Romanian adult population; Norms: SR 13544 and SF
13545 standards with dimensions of bodies and clothing measures for men and women; Instruments f
production programming (quota of adult sizes and body shapgadlon and development of systems for the
online order and purchase of clothing.
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The experience acquired and the equipment purchased have offered new research opportunities that w
materialized in a national anthropometric survey for children @d€dand the purchase of a 2D/3D design and
modeling modular software 2D/3D of clothing patterns and the participation with 3 projects in the European RC
programmes EUROSTARS and CROSSTEXNET.

Performance indicators

The convergent efforts of the supporstruments led to the identification of approximat@ly

new research ideasmaterialized in approximatel5 proposals of RDI projectsat national and

European level, out of whic®5 % were financed or are = ,
. e Total no.(no./RDI)| 147 g roducts and

under evaluation. Certifications were awarded t@ 5 o technologies

trainers for professional qualification andl0 for o ' B Services

management and entrepreneurship, 1 specialist is enr:

. . . 182 Norms/

in postdoctoral studies, high performance Ilaborat B procedures

equipment (8 devices) were purchased, 10 speci 91 p Studies/

software, 8 technology equipment and- 3T systems. siEiEgles

O _ 0
Result indicators of the team are: 91 products, 176 Yoars (2007:2013) B Others
services, 182 procedures, 28 studies

The scientific production is expressedmon-ISI and ISI rated journals, participations in scientific

events, books, applications and patents, one spoff, one incubator. The period 2002010 is
remarkable due to an increased amount of articles in ISI rated journals (24/19), number of patent
(9/13), the ratio of books in the total number of publications (7/13).

No. \ BONo./RDI
1.60
20 1.40 =
R — 20 i [  NoniS rated Publications
1 = (S| rated Publications 1.00 i W IS rated Publications
il o I om0 — e
= Patent applications 0.60 | i : P:::t:pnncanons
S T 0.40
0.20 I i 1 I
o0 = = s S '~ Years 0.00 . - - - - Years
2007 2008 2009 2010 2011 2007 2008 2009 2010 2011
Result/year 2007 | 2008 | 2009| 2010| 2011
Non-ISI Publications 11 12 14 13 10
ISI Publications 23 20 11 13 5
Books 8 9 5 18 5
Scientific communications 12 8 3 22 13
National patents 7 6 10 13 -
Patent requests - 4 1 3 3

3.7.6. National/international recognition
The team recognition is illusted by the award of 53 prizes, diplomas, medals in scientific events,
fairs and invention exhibitions, reseairiciinnovation rankingg70% prizes and 30% diplomas).he
team members are evaluators at PNCDI 1l (7), ERANET (3) and FP VII (5).

3.7.7. The relational framework:
The process is extremely complex and consists in: RDI institutes, universities, professional
associations (TRICONTEX, RENAR, FEPAIUS), RDI organizatig@®onsultative College,
Commissions 8 and 11, UEFISCDI), CES, Social Dialogue CommissiondSTERO at national
level and European and worldwide associations and organizations: TEXTRANET/GEDRT, Euratex,
INSME, ACTE, ISO, CEN/CENELEC. The team has: presidency of two professional associations
(SIT 7 AGIR and SCCR), vic@residency of ASRO and PRCRanagement of ITA TEXCONF
incubator and MEDTEX Spin off, member of Board of Directors of TITK Germany and national
representative at ERA NET programme.
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3.8. Team ES8- Support instruments for increasing RDI capacity and industrial policies of
the leather-footwear-rubber goods sectors

3.8.1. Overview of the leather industry

The team is acting in a very complex environment which was affected by the ecdnomic
financial crisis in the last three years. EU leather industry is composdidfénent sectorsstarting
from the slaughtering activity, which supplies the tanning industry with raw hides and skins, and
concluding with the production of leather manufactured goods. Some of them are highly industrialized
while some present a marked degree of handicraftsman fantbferassome others the core business is

trade and supporting services.
Sector Companies | Employees| Turn over | Extra-EU export
[Mil euro] [Mil euro]
TANNING 1.813 33.233 5.804 1.961
FOOTWEAR 12.857 291.718 12.671 4.776
LEATHER GOODS| 10.692 83.409 7.581 4.732
TOTAL 25.362 408.360 26.506 11.469

If we enlarge the view and consider also the other leather manufacturing segments (upholstere
furniture, gar ment s, car I nteriors) and the
industry in the EUS estimated to be composed by more #Ha®00 companiesemploying500.000
persons with a total turnover db0 billion Euro.

The EU tanning sector was mainly affected by: decreasing availability of raw hides and skins,
export barriers on raw materialsgdit crunch crisis, fall in the EU leather shoe production and global
garment and furniture consumption crisis.

As a consequence, the market share of EU shoe manufacturers, decreased from a level of 1C
in 2000 to reach 4% of global output in 2009. Duritnis period, low valueadded and mass
productions developed considerably in Asian countries like China, India and Vietnam, which at
present produce nearly 85% of world footwear.

In this context, the strategy followed by EU footwear manufacturers haghsetocus on high
valueadded segment s, out sourcing (or |l eaving) t
production. EU footwear sector is still considered the world leader in the high quality segment.

The leading reputation of the European Yodr industry on the international markets is
principally due to the high level of competitiveness based osuperior quality of the product and
arecognized ability to innovate As a consequence, the manufacturers of luxury and top level shoes,
presening high fashion content, still produce into EU territory.

This is the general context in which our institute has to develop its own activity and in the same
time, cooperate and offer support to the industrial sectors. In this context the team hasdewelop
the last four years, the followingain research directions

V Development of RDI capacity;

V Studies and strategies for increasing sectoral competitiveness;

V Training for new skills and competences development;

V Improving leather & footwear sector sustanability by quality control.

3.8.2. Team description

Having these in view, the team is complex and has integfatexpecialized/attestegpeople (7
PhDs, 4 PhD students) from the main domains/departments of INCDTEP | Di visiono:s
leather engineer2(CS Il and 1 CS llI, all 3 PhD); 5 footwear engineers (1 CS I, 4 CSlll, 3 being PhD
students); 1 physicist (C$IPhD), 2 chemists (1 CSliforeign specialist, 1 CSlil both PhD), 1 CSlII
having PhD in entrepreneurship and performance in company managdnaesigner CSIIl and 1
ACS (Master student). The technical support (2 persons) team is also complex and complementary
specializations: 1 PC operator and 1 TII (chemical laboratory technician who is student in leathel
engineering at Technical Univerg y nGh. Asachi o, l asi ) . The
permanently with the other teams in institute and with the main actors of the Romanian and EU leathe
industry (MECMA,; ANCS; ASRGO' national standardization body; APPBR (Romanian Leather and
Fur Producers Association), SFERA FACTOR (Romankootwear and Other Leather Goods
Manufacturers Associatipni sectoral associations acting at national level; COTANCE, GERIC,
EURIS, IULTCS and UITIQ associations acting at EU and international level).
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3.8.3. Infra structure

In order to achieve / implement the proposed objectives of its projects, E8 team used the
existing infrastructure, but in the same time has directly contributed with new equipment to the
completion and modernization of the INCDTPDi v i s i & neseardh nfra®tructure, such as:
testing infrastructure to assess compliance of products in the ledthaxvear industry, according to
requirements of EU directives and national legislat{®iPLC, GGMS Chromatograph, FTIR
spectrophotometgrinfrastru cture for research in leatherfootwear design(cutting out machine,
pulling over machines for the toe and for the back, remdling and finishing lasts NEWLAST
machine performant sewing machines; Vallero leathexperimental duplex drum, specific
equipment for Biotechnology laboratory and IT & video - audio tools for dissemination and
training activities all of these being acquired on the projects. Moreover all the E8 members use the
internet and the PCs network of our institute and two members of cluni¢al support team are
dealing with websites & databases development for our team's projects and for all Division needs too.

3.8.4. Scientific performances

In the period 2002011 our team ha
implemented®3 research projects/ contractga
productivity of 1.8 projects/researcher) i
different national and EU research progra
having a total budget of abo@t552.000 euros
(a productivity of 36,000 euro/year/researcher)
3 3 ongoing projects 1 in Structural funds
POS CCE "Innova Leather”, 1 Eureka SIFAS
andl FP7 Intelligent Energy Europe (IEE) IND
ECO. The total budget of these projects is aboy
1.127.000 euros.

ESEARCH PROJECTS - 2007-2011

FPTIEE 1 Leonardo da Vinci, 1
EU Dialogue Social, 1

Structural funds, 1

Capacities, 1

Sectoral, 1

TEAM'S SUBMITTED PROJECTS - 2007-2011 3 20 finalized projects: 1 Leonardo da
Vinci "One Leather Training” , 1 EU
Social Dialogue, 2 ANCEEEX, 2

6
5 s Eureka, 1 SectorddECMA, 1 ANCS
4 Capmacities, 4 direct contracts with ASRO
o smted] @nd10 projects in Nucleus Programs 2006
) 3 minanced | and 2009. The total budget of these
. projects was about, 425,000 euros.

1 1
0

Capacities  Sectoral  Structural  FPTIEE  EU Dialogue In this period the tea has submitted 5
Module! funds soct projects of which 9 have been financed
through public fundsTTe a mé s Ssubm
projectsi 20072011 figure@ the team having a 60% success rate (possible to increase it as some
project proposals are still under evaluation process). Moremweteam was also in charged with the
dissemination activities of the INCDTPICPI Division regarding organization of The International
Conference on Advanced Materials and Systems and publishing the "Leather and Footwea
Journal". For these activities we applied and obtained support funds from ANCS and from private
companies.

The main scientific results of the team are4 articles published in ISI journals wht norrzero
relative Influence Scoreé§ paperspublished in ISI journals/proceedings with zero relative Influence
Score;13 nonlISl articles; 26 paperspresented in scientific conferencasd2 books. One of these
books "The White Book of the Romanian Leatler, Footwear and Leather Goods Industry"and
"The Strategy for the Romanian Leather, Footwear and Leather Goods Industry'was widely
disseminated (about 250 hard copies and about 100 CD) in the sector's companies and to all interest
parties §uppliers, astomers, public authorities gtc. Our team's members ha%epatents and 1
patent application registered both in Romania and abrg@$&IM and EPO). Another notably result
of our team is thd&raining Centre for Leather and Footwear Sectorwhich was authazed in 2011
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by CNFPA (National Council for Professional Formation of Adults)3qualification courses and 1
perfecting course.

3.8.5. National and international recognition:

From the team patensshave been awarded by CNCSIS (1 in 2008 and 2 in 2010gdhe
leader has obtainedBREVET L'HONNEUR, Le Titre d'Inventeur d'Elite 1l Classe, 2008" frarhe
National Inventics Institute of lagds member in organizations like: APPBR (Secretary General),
COTANCE, IULTCS (member of IUE and IUL Commissions), GEREURIS, UITIC; is the Chair
of the Scientific and Organising Committees of the International Conference on Advanced Materials
and Systemsaww.icams.rg, member in other international Scientific Committees (IAFLurkey,
CRP- Italy) and was invited as a member of the Scientific Committee to the XXXII International
Congress of IULTCS, Istanb{lurkey, 2013.

3.8.6. Relationship framework at national and international level
For developing and implementing its projects, ourntedas established multidisciplinary
collaborations with national and international institutions like: universitReasliiehnica" University of
Bucharest, Bucharest Academy of Economic Studies, Technical University "Gh. AssthEGE
University - Facuty of Engineering, Department of Leather Engineeriagnir Turkey etc.), research
institutes (CTICi Portugal, LGRi Germany, ELKEDEI Greece, AIICAT Spain, SSIP Italy,
INESCOP- Spain,CLFIRI - Beijing, Ching, private SMEs (RIALTO, PIELOREX, A&A VESA
Romania, SCALCONSULT/ Portugal etg, public authorities (MECMA, ASRO, INS, ONRC),
associations (APPBR, SFERA FACTOR Romania, COTANCE and ETUFICL - Belgium,
BULFFHI-Bulgaria, FFTMFrance, UNICltaly, PIPSPoland, CEGFECUR Spain, UKFL-UK).
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3.9. Team E9- Preservation/restoration of cultural heritage

3.9.1. Research directions/domains

Investigation of materials of which heritage objects are made meet the requirements of the
Ljubljana declaration (2008) of the European Council regarding the integrationltf and inter-
disciplinary research in practice by involving all key factors (research, education, heritage object
owners and users). I n this redNpeaets, off hrramdsghor
ANorms of preservatian the institution of a regine of exploitation, treatment and valorization of
cultural movable goods is anticipatechntrolled strictly on scientific basiand characterized by
becoming aware of the objective measures regarding restoration and preservation, according to ba:
nation a | and international reqguirements of nat.i
expertise and given the importance of European / national regulations on this sectesetireh
directions approached by us during the analyzed period were:
1. Studies regarding degradation state o€ollagen based cultural objects of Cultural Heritage
nontdestructive or micralestructive techniques were developed to assess the conservation state an
the degree of degradation of collagen materials from varioutadperpieces, to preserve and / or
restore these sources of historical attestation made of leather and parchment to a form as close to
original condition, using sustainable materials and technologies, appropriate for international anc
national standasdin the preservation and restoration field.
2. Obtaining leathers and parchments used in restoration afollagen based objects of cultural
heritage: development and implementation ofiginal technologies to obtain leathers for various
heritage pieces bodk covers, belts, sheaths of swords, saddles, seat upholstery, etc., parchments fc
historical documents, furs for ethnographic objects necessary for restoration, addition, doubling o
heritage objects. These developed products were also an experimeptat $upstudies of behavior
to accelerated aging and influence of various deterioration factors in preventive and active preservatic
activities.
3. Conservation of historiccollagen based cultural objects of cultural heritagestudies allowing
The developrant and implementation of innovative products specific for active and preventive
preservation treatment: maintenance, softening, cleaning, fungicizing etc., which respect the nation:
and international principles of intervention on cultural heritage abjethe aim of the works
performed was to prolong the life of these objects as much as possible in order to preserve and transr
information, historical and cultural messages of high quality for future generations.
4. Studies of environment for collagen basedcultural objects of cultural heritage: studies
performed to define the influence of environmental factors (humidity, temperature, and pollutant
gases, light) on the conservation state of these collageed materials.
These research directions were polesdue to the complementarity of knowledge of the team experts
as well as to the inteand trangdisciplinary partnerships with national and international partners (see
section 6).

3.9.2. Team presentation

The team is made df2 persons of which7 is atteste personnel (58%9 (1 CS 1,1 CS I, 2
CS Ill, 2 CS and 1 AS) of whicB young researchers and a research assistaf®3% of total) and
unattested personnel (42%(1 PhD student and 4 technicians); the average adge.ihe team
benefits of the expertisd ¢ PhD. Although the research activity in cultural heritage started in 2001,
the core of the team crystallized in 262011, with the higtclass specialization of the team leaders
(obtaining thePhD degree certification of new competences egert in the preservation of leather
artifacts (international certification@xpert on conservation culture heritage (national certification)

Also, young people were employed, specializing in-destructive and micrdestructive
analyses and promoted as reseasfhesearch assistants, consolidating their knowledge thrdugh
PhD. The complementarity of the team is given by the convergent knowledge necessary in
approaching heritage projects, which involve and impose knowleddeunmanistic and exact
sciences the pecializations of our staff being: 5 chemist engineers (2 PhD, 2 PhD students and 1
master graduate), 3 humanistic sciences graduates {dfdDometry, 1 PhD studedéesigner, 1
master graduatEnglish translator), 1 technicigrhysicatmechanical and cheoal analyses and 3
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technicians specialized in leather and fur processing. The advantages of this team reside in the fact t
it is made up of 4 young people attested as research personnel, which presents a high flexibility i
approaching innovation and great adaptability. The personnel of our team is part of the various
INCDTP - Division ICPI Departments and depending on their expertise and the necessities of researc
topics/projects approached, they are involved in research studies on culture heritage

3.9.3. Infrastructure :

The team benefits of modern infrastructure/equipm@@n{PC network, internet access, access
to www.sciencedirect.com, http://wokinfo.com www.springerlink.com), access to research,
investigation and experimentation equipment(system ér hydrothermal stability measurements
Thermostatic Hot Plate, LEICA Stereo Microscope with LEICA cahw-Vis, UV-Vis-NIR, FT-IR
spectrometers; atomic absorption/ flame /graphite oven, HPLC/diode arrdfififliorescence;
SEM/EDAX; DSC/TGA; climatic chatmer; Xenotest;instruments for mechanical analysis of
leather (dynamometers, Bally and Satra permeometer), Giuliani water vapor permeability device;
DoseGum experimental pilot drum; fat extraction devic€oxhlet method; nitrogen determination
device)

3.9.4. Scientific performances:

Between 2007 and 2011, the team submit&groject proposals, of which 8 were financed
The success rate of the team in submitting projects in the perioe?PA@? is approximately 45%.

During the last 5 years, the team peried research requested by cultural institutions which
own heritage objects (leather, parchment and fur). Thus, the deardinated 5 projects, various
research programmes financed by NASR through (PNCDI Il / Partnerships (2), CEEX (1), Nucleus
Programme Z), 3 international projects of bilateral cooperation (Ukraine, Austria, Slovenia), 1
international EUREKA project and wasartner in 2 international project (Opera and IDAP
network).

1 Ongoing projects/contracts:3 international projects of bilateral coopton (Bulgaria, China
and Austria), 1 international contract (National Institute of Metrologic Research in Turin, Italy); 1
Eureka (starting dafie February 2012).
Research results 15 articlesin ISI-rated journals with relative influence score with eamulated
relative score 010,52(30.3% from the total per institu)}e number of ISI citations - 64 (50% from
the total per institude 15 articles published in journals; 2 booksand a chapter in a book published;
99 communications in scientificconferenes (72 international, 27 nationa®;national patentsand
5 national patent applications at

. . BVal ue Financed pr
OS'M, - 9 teChnOlOg'eS for Results B Atticle infl. score metric
developing leather, parchment, fuj @ inemat Cont.

i X A @ Internat. Conf. with internat. partners
maintenance materials (cleaning =Nt Conl.
washing, fungicide substances) us¢ ar
to restore heritage objects witl ppaens

. equest Paten!
collagen structureproducts used in B Project proposals
the restoration activity (leathers fo| s o ramedprojecss

restoration of book  covers
harnesses, belts, fine leather good
parchments for documents and fu

10 +

for ethnographic museums etd. 1 h
methods of analysis/investigation | o W1 el | AN B
by nondestriective or  micre 2007 2008 2009 2010 2011

destructive techniques on structural
levels (macroscopic, microscopic, mesoscopic and nanoscopic) of dermal structure, to assess tl
preservation state of heritage artifac®sanalysis protocols(leathers and parchmentsyeating a
national core with singular competences within INCDIBivision ICPI, at the level of European
research standards, which allowed collaboration withussils (museums, libraries, archives) in the

% We do not have the final elements to include the 2011 projects in the analysis
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cultural heritage domain as well as acting as experts for assessnpeaservation state (Archive in
Genoa, Archives in Turin, Museum of Olter@aiaiova, State Archive in Viennajreating a network

of end-users at national levelbased on highevel multi and interdisciplinary research, on scientific
collaborations ataional and European level to increase competence efiggrd through knowledge,
training 120 specialistsin international thematie? workshops development of an analytical
protocol (specific description sheet for parchment and leather documents) accoodihe IDAP
European network adapted to the necessities of museums in Romania.

Al | these result are presented in fig. ARe
from 2009 in national projects, participation in national and internattorderences was not possible,
therefore an accentuated decrease is noticed, but in the following years there is a slight increase due
collaboration with foreign partners in particular.

Valorization: attracting private funds and valorizing researcdults through9 contracts concluded
directly or orders made by beneficiaries in the country and abroad: The National Library of the Czect
Republic (Klementinum, Prague), Cotroceni National Museum, Romanian Academy Library, National
Library of Romania, Ceml University Library Bucharest, National Military Museum, Vasile Urechea
Library - Braila, Teleki Bolyai Library Tg. Mures, Sensum SRL, MuSa System project from the
Institute of Metrologic Research in Turin, Italy, private persons.

3.9.5. National/international recognition

Recognition of activity developed by the team staff materialize@¢aordinating 3 national
projects and 5 bilateral cooperation projects((Ukraine, Austria, Slovenia, Bulgaria, Chjnal
partnership with Italy, participation in IDAPar&iment network); awards (3) and medals (2/gold)
awarded by International committegatérnational Exhibition of Inventions and new Technologies
INVENTIKA - Bucharest, Romania, 2007 for a patent, International Exhibition of Inventions,
Bruxelles, Belgium, 2007 for the patent, National Council of Scientific Research and Higher
Education 2008 for 2 granted patents; National Council of Scientific Research and Higher Educatior
20072009 and 2011 for 15l articles with noreero relative influence score)

3.9.6. Relationship framework at national and international level
Within collaboration relationships with foreign partners the team has had the following Asults:
papers written in partnership with foreign collaborators (6 ISI articles, 4 articles in spetial
journals, 26 communications in international conferences, 9 papers presented in national conferences
The experts of our team participate as members/ experts / tutor / evaluator in various bodies, entitie
board, workshops etc. (national and inteoral) and obtained during the last 5 years important
accreditation/certifications.
1 National collaborators: ICPE Advanced Research S#Rolitehnica"University Bucharest,
INCD for Optoelectronics, , Pet ru Poni 0 I nstitute odal Mivsaumr o m
of BucharestA Mo | d blatiena Museum Complex a ki , Nati onal Mi | i tal
National Romanian History MuseuyrBucovina Museum CompleSuceava, Astra National Museum
Complex Sibiu, Dimitrie Gusti National Village Museum BucharBstikenthal Museum Sibiu.
1 International collaborators: Institute of Science and Technology in Arts, Academy of Fine
Arts- Vienna, Austria, Ivan Duichev Center for SlaBgzantine Studies, Bulgaria,
Technology&Design UniversitiKiev, Ukraine SichuanUniversity China;University of Ljubljana,
Faculty of Chemistry and ChemicBéchnology, Slovenia;Department of Chemistry IFMJniversity
of Torinoltaly.
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4. Representative progct

In order to present a complete cycle of coneeptdevelopment, execution and exploitation we
chose a maj or r ARdvamced fenbtionplized feehwidal priodudtsl basedion textiles
and | eather for increasing the (quthdtwdsyevetoped | i 1
(from conceptto finalization/exploitation) during 2007 and 2011, and was funded by national public
sources (PNCDI IT Partnerships / competition 2008 + PNCDIRartnerships in priority domairs
EUREKA).

4.1. Concept:
Technical products are represented by materials @nodiucts based on textile or leather,

accomplished mainly for their technical and functional performances rather than for their esthetic anc
decorative characteristics, responding to the high techgiaditative and functional demands and
able to adapto a technical function. The accomplishment of the technical products based on textiles
and leather imposes the utilization of various conventional and nonconventional processing
technologies as well as the assimilation in fabrication of the raw matkawilsg specific technical
characteristics. This sector is in continuous evolution and requires a constant research for discove
new and innovative technologies (research for the products with high added value; intelligent products
products adaptable andth functionality dedicated to the domain of application such as medicine and
environment protection). Through the high level of technical performances these products assur
various functionalities such as: filtering capacity in different industriatl fielcreasedabsorptionof

fluids, protection againghicroorganismsbiocompatibilitywith the human bodgnd comfort etc.

In EU, the technical textiles represents 35% from the whole production of textiles and the growth
rate is around 5% per year. Itk cont ext , at EU | evel t here he
Pl atform for the Future of the Textiles and
transition fromfiber, filamentsand fabrics of large usage specializedoroductsof high-tech,flexible
processesestablishment anexpansion otextilesas raw materialhh manyindustrialsectorsandnew
areasof applicationand end of an eraof mass productionn textile and transition toan era of
personalizegroducts smartand custaner orientedln addition, a permanent concern at national and
international level is related to obtaining the results of the research activities in accordance to th
conceptsbéai fiabl e Ammengtedhrucplanielestthat.respond to this copteextile
filters have proven their utility the marketof these productbeing incontinuouslygrowing These
technical productsre characterized bthe diversity of the usagsectorsfilter mediaand process
parameterscharacteristic®f textile materialsthatare embedded ithesetechnical items as well as by
the process parameteis achievefabric andtop finishing treatmentapplied.

A scientific challenge consisted in the development of a complex, generous and ambitious
research projectinthe f i e | Advamded ftinbtienalided technical products based on textiles
and leather for increasing the quality of life and environmental protection .

The strategic objectives of our project were the following:

1. Expanding theknowledgein the field of functionalized technicgbroducts based on textiles and
leather,reflectedin obtaining high scientific and technologicatesults(through elaboration of new
solutions for obtaining 5 innovative products destined as invasive anthvasive medical dewes

and 2 products for filtering processes in industry), competifiventernational levelaimed at
increasing thenternational visibility(through the publication of min.10 articles in magazines indexed
in database and of min 1 book; participatiomat.10 specialized eventahd transfer of resul{snin 1
product with CE mark)into the economy (medicine and industrial sectors such as mining and food
industry).

2. Increasing the competitiveness téxtile and leatherindustry through innovation This objective
was ensured by obtaining high technological results, through the development of innovative
technologies and products havitigect applicabilityin the medicatectorand environment protection

3. Increasing the life quality and environmentaprotection through the development of the new
technological solutions able to generate direct benefits at the society level.
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The scientific and technical objectivesf the project answer to the strategic technological routes
foreseen forthe developmentof advanced materials with textile and leather structures having
application in medical field and environmental protection The specific objectives for this project
were defined as following:

1T el aboration of new sol uti omndsbypacesdsing mew fibars u f

with enhanced performances;

1 achievement of biomaterials with variable geometry having antibacterial and antimicrobial

properties and functionaéndering of surfaces for materials with textile and leather structures;

1 optimal maintenance of products properties on their entire lifespan etc.

Theexpected resultg at the conception phasgesvere:

1 new technological solutions for design and accomplishing biomaterials for usage in contact
with blood (hemostatic materials and vascyieostheses) and for the reconstruction of the soft
and semigid tissues of the thoracic wall;

1 scientific routes identified for the achievement of the functionalization of the textile and leather
materials in order to assure the requested level diatérial and antimicrobial properties;

1 new conventional and nonconventional technologies designed for the assimilation of new fibers
with enhanced performances containing silver.

4.2. Project development
The project proposal has been prepared in 2007 andtsedbior funding at Programme PNCDI I
i Partnership in Thematic priority domains, Competition 2008, the financer being NASR. The project
was prepared in partnership wi4Bhuc hMmQarsal, DAaW i
UniversityofMed ci ne of Ti mi soara; AGh. Asachi o Techni
and Nuclear EngineeririgMagurele. After the contracting phase completion, the contract was signed
and theproject started on 01/0OCT/2008.

4.3. Project execution

The researchedeveloped through thisomplex projectfollowed the evolution of the research
development and innovation national RDI plan, covering the specific strategic steps required by the
programs: EUREKA (2007 present), PNCDI | (2007 2010) and PNCDI I} Partrership (2008
2011).

The achievement of the project objectives have been provided by @alsiiced partnership
constituted frominter- and trangdisciplinary project objectiveseams of INCDTP specialists, having
scientific competence recognizatinatioml and internationdkvel by addressinglements ohovelty
and originality, that combine in a successfully manner finedamental research with the applied
one respectively:

1 scientific fundamentation of the technological solutions for designing andhatisbing
technical products destined to filtration as a function of characteristics of the filtration environment;

1 achievement of computational models for simulation, design and experimentation for obtaining
advanced technical materials, destined asdiwe medical devices, through adequate software/IT
solutions derivated from mathematical analyses of the problems, in order to define the evolution of th
main haemodynamic parameters as well as for
cgpacity to develop various bacteria;

1 modeling of interaction mechanism of the antibacterial structures/proteins in order to elucidate
of the interactions of the microbial cells with nanopatrticles;

1 combination of the hydrophobic effects of the hydrophabineith the seklcleaning
/photocatalytic/ antibacterial properties of the complex nanoparticles showing outstanding
performances in protecting against pathogenic germs, with a high comfort degree, tear and bur:
resistance, drape ability, and air permagbilof the textile and leather materials, which are
biocompatible with the human organism;

1 metallic oxides nanoparticles and composite Aamwder syntheses by laser ablation and
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chemical and electro chemical methods and deposition of protein matey@tsfObines) on textiles
by the seHassembling process;

1 evaluation of the bacteriologic/clinic and thermo physiologic (comfort) efficiency and
simulationof thetime release obioactivecomponent®f plantextractsfrom treatedfur samples;

1 synthesif threetypes of materialbased orsilver nanoparticlescolloidal solutionof nano
silver, dispersion of Ag/TiO2polihidroxiuretan dopeavith 44 ppm nanosilver havingcompatibility
for materialsbased orcollagen andkeratin destined to accomplishingototypesof leathersand furs
functionalizedwith enhancegbropertiesegarding théiocideresistance;

For the accomplishment of these expected results the resedratliecome to acoherentlow
andcomplexproduct developmentstagesreflected in hefollowing activities:
A. Fundamental researchtargetedto the development of the conceptual models and structural
analyses of the phenomenapecific to the field of usage of the technical products in order to define
the design structure parametersha structure based on textiles and leather;
B. Industrial researchconsisted in:

1 development of the experimental and functional models of technical productkestined to
medicine and environment protection;
1 evaluation of the technical and functional levebf performances of the developed

experimental and functional modelsin order to select the optimal variants that respond to the
requirements of the field of usage. For the technical products destined to medical field special attentio
has been paid to ¢hevaluation of the biological and microbiological characteristics. For the technical
products destined to environmental protection the most important aspects were related to the resu
obtained as a consequence of evaluation of the filtering capatitg developed textile structures.
C. Experimental developmenDuring this stage of the research have bdmreloped lots of testing
for medical pr oduvcitvso oa nadn tic rofnpnleebnicahiéxiles for filtering,
developed as prototypewere tested in real usage conditions. Also, there were carried out specific
actions in order to demonstrate the utility and functionality of the accomplished technical products,
finalized with demonstration reports. In orderassesshe economic effiency ofthe productsvas
elaboratedlocumentatiomf technicaleconomic analysifeasibility studieandbusiness plan)
D. Technological transfer In this stage werelaborated the documents for technological transfer
of the products into micro pilot gation of production from INCDTP. In this respect, were prepared:
technical specifications of products, methods of fabrication; instructions of use; risk analyses for
technical products destined to medical fieldyork orders etc. In addition, for technicgroducts
destined to medical applications were made efforts for implementation in the pilot section for medical
device production thejuality system according to SR EN ISO 13485:2003, as well as for the
elaboration of the documentation for the certifisatand CE mark for the products resulted from the
research activity.
E. Dissemination This activity was carried out during the entire period of implementation of the
project according being targeted paublishing of the articles in magazines indexed inational and
international database; publishing of books; participation to the specialized events with papers
and posters A special attention was paid to tidentification of the IPR and elaboration of the
patents registered to OSIM

Technical and scigtific performances:

The identification of biologic requests of the most complicated mechanism, such as the humatr
body one, correlated with possibilities available nowadays for present technique enabled the successt
achievement of an extremely variousnga of medical products made of textile materials. The
manufacture of the textile supports used in medicine as internally or externally applicable material
represents a great and important part of the textile industry. There should not be omittedtkfa fact
the use of synthetic fibers triggered a true revolution in medicine, imposing a choice and a differen
approach of the operational techniques depending on the application field specificity.

We have to underline that the technical and scientificop@dnces obtained in this project are
owed to the research results and innovations achieved both in the textile and leather technologies,
well as in the medical procedures, reflected in:
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A. New Competitive Productshat respond to the external markegueements from the
perspective of the technological condition of fabrication and of the level of the performance
parameters, respectively:

1 invasive medical devicafestined taardiovascular surgery vas cul ar pr ost hes
geometry for the totalrgpartial replacement of a portion from the cardiovascular system affected by a
specific disease owned tatheromatous plaque®cclusion and obstruction of blood vessels
thrombosis etc..); thoracic surgery(reinforced mesh for the rebuilding of the saftd semrigid
tissues of the thoracic wall utilized in case of the replacement of the benign or malign tumors
positioned in the intercostal space with parietal extension); general surgergbgmbable yarns for
surgical suture mainly destined to wosrtlat havedamageddermis and canonly be healedoer
secundam). The developed products respond to the biomedical and biofunctional level of
performances, mainly related to the biocompatibility, citotoxicity, genotoxicity, acute toxicity,
irritability and sensitivity degree.

1 Non-invasive medical deviceslestined to orthopedy (elastic bandage with controllable
elasticity degree for postsurgical treatmentgaricose veins and thrombophlebitis) and
gastroenterology (elastic belt for abdominal muscles supftertthe surgical interventions)

1 garments and clothing articleéstockings socks underwear anénitted structuresjor patients
affected byeczemamainly causedby bacteriasuch asStaphylococcuaureusand by infection of the
feet caused bymicrooganismsMycosis. These products abasedon textileswith silver, containing
over 506 cotton andare usedin: diabetes dermatitis,hyperhidrosisand eczema treatment, having
specific functions, such aantibacterialdeodorantmoistureabsorption pergirationremoval;drying;
activationof the metabolismand maintenance of thedy heais a result of the releasing mégative
ionsin thefiberscontainingsilver nanoparticlesantistatic; UV protection

1 three prototypes of leather and furfunctiondized with biomaterials based on collagen,
keratin, polyurethans and silver nanoparticles having antibacterial and antifungical properties. The
application of these products in the field ofmedical techniqudantiescarfur, leatherfor shoes,
orthopedicdevicesfor people withdiabete¥y and for productof daily usage(shoelinings). Also,
experimental models of fur having prophylactic and comfort properties have been confectioned ac
cervical support.

1 seventechnical products for filtering

B. Transfer of Knowledgethrough promotion of the research results as follows:

No.crt. Result Value
1 Registered patents 10
2. Submitted patents 8
3. Articles 16
4. Participation to national and international specialized events 35
5. Participation to internatimal saloons for innovation and new products 15
6. Medals and prizes gained at international saloons for innovation and new produc] 20
7. Books 2

C. Technological transfemf the results of the research is reflected in:
1 Implementation of the quality stem according to SR EN ISO 13485:200Fi Me di c a

devices; Quality management system,; Requir
1T Certification and obt aabsogbabl ehgaCkE mar &
and Aabshrbable yarnno.6fsrur gi c al sutureo.

1 Development of an innovative spioff by accessing of the structural funds under the
Operational Sectori al Program for Economic
innovative starups and spio f f s 0, e nt i espiroff for mAdicdl devicesbased on

textil ei MEDIEXr i al s O
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D. Capitalizationof the research results

1. From the scientificpoint of view:

1.1 Development and strengthening of the existing partnerships and building new research
consortium with universities, research institutes and economical agents from Romania and
abroad, materialized in new projects, such as:

- at national leveli under the competition | aunched 1in
submitted the pr oj espints @mdofyundisnalized t@xileswor prdatment ia
orthopedi c wi t-BNIi-AFROAANROLLE32-0186. 0 n O

- at international level under the EU Prograih CROSSTEXNET Partnership in priority field$
ERANETi approved pr oj edcdevilopRents eegardind thesnewatreatments and/or
techniques for functionalization for sports garment and/or assurance /maintenance of the health status
-under the FP 7 Programof UEpr oj ect accepted to be finalnced
and antifungal medical textiles based on sono e mi c a | processo, Acronym

1.2 Theoriginal scientific and technological solutionsobtained as results of this project that prove
the clear contribution of the project to tkmowledge advance in theiéld, lead to their usage as
didactic materials for partners from universities (by observance of legislation in force regarding the
protection of intellectual property and of ethics in research activities).

1. From the economigoint of view:
The dynamic othe sales for the products destined to medical field and for environmental protection
are presented in the figures below:

Sales (EUR)
45000 40994 Seals (EUR)
1600007

aaaaa
37154

40000

35000

30000

sssss

25000

20000

13100 1293
15000

33333

8000
10000

5000

o
1 2 3 4 5 Year 1 2 3 4 5 Year

Fig.1¢ Dynamic of the sales for technical products
destined to medical field during 20@D11
1-2007; 2 2008; 32009; 4-2010; 5- 2011

4.4. Project Completion

Fig.2¢ Dynamic of the sales for filtering products, during 2007
2011
1-2007; 2 2008; 32009; 4-2010; 5- 2011

The project has been successfully finalizetiCa. 2.2011 by reachingll the planed indicators.

4.5. Conclusions

It is appreciated that the accomplishment of this project has a particular impact on the institute a
well as on its evolution, reflected in:

- assurance of the optimal conditions for performance and excellenceanale®y enabling the

access to new devices of equipment;

- increasing the competitiveness of the research results, the national and international visibility

and the conditions for accessing partnerships at national and international level;

- improvementofta i nsti tutebds mar ket position, due

agents.

As a result of this project, the institute consolidated its position as leader in Romanian research il
textile and leather field, creating new opportunities for researchexcellence and international
collaboration.

We can concludethat this project is a major one for INCDTP, in the period 20@D11, being
representative for its performance, visibility and sessonomic impact.
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European Textile Colldivities Association
Scientific researcher assistant

Textile and Leather Design Association
Association of European Recognized Experts
RomanianAssociation of Specialists in the Maintenance of Textile
Leather

National Authority for Scientific Research
Romanian Leather and Fur Producers Association
International Exhibition ofnventorsfrom Croatia
Romanian Association for Technology Transfer
Standardization Association in Romania

International database

Funding programme ofNational Plan for Research, Development :
Innovationthat relates té-ood, Agriculture and Biotechnology

Branch union of Leather, Furriers, Footwear and Haberdashery Indust

Furding programme olNational Plan for Research, Development and
Innovation- NationalProgrammeof Quality andStandards

Funding programme ofational Plan for Research, Development :
Innovationthat relates to developing research capacityRbBy system by
opening the international scientific environment and connection tc
national socieeconomic

Spanish Confederation of Tanners

Research Excellence Program

European Committee for Standardizati&wropean Commige for Electre
technical Standardization

Economic and Social Council

The Intelligent Energy Europe (IEE) programme for clean and sustain:
solutions.

Cultural Heritage

Competitiveness and Innovation FramewBrkgramme

National Council of Scientific Research in Higher Education

National Council for Adult Vocational Training

National Centre for Programme Management

Funding programme ofational Plan for Research, Development :
Innovationthat relates to international cooperation and partnership
Intergovernmental framework for European Cooperation in Science
Technology, allowing the coordination of nationdilynded research on
European level

Confederation of Na&nal Associations of Tanners and Dressers of
European Community

European funding programme for the European textile research coord
by ERANET

Scientific researcher

Scientific researcher with first degree

Scientific lresearcher with second degree

Scientific researcher with third degree
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EU
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IDEAS
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INCDTP
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Differential Scanning Calorimetrylhermogravimetric Analyzer

European Commission

Europearstandard

European Patent Office

European funding scheme created to step up the cooperatior
coordination of research activities carried out at national or regional le'
the Member States and Associatedt&s

European Trade Union Federation of Textiles, Clothing and Leather
European Union

Horizon 2020 is the financial instrument implementing thaovation
Union, aEurope 2020

Network of organizations in Europe that provides a focus for analy
chemistry and quality related issues

European Appareind Textile Organization

European funding programme that supports the competitivenes
European companies through international collaboration and in cre
links and networks for innovation

European Union of Research Institutes for &ho

Allied Textile Industries of the European Communities

European Joint Programme dedicated to the R&D performing SMEs

European Fund for Regional Development
Federation of Textiles, Apparel and leather
Federation Francaise de la Tannerie Megisserie
Fourier transform infrared

Full Time Equivalent

Seventh Framework Programme

Research & Development in the European Leather Industry

Gross domestic product

Computing network representing a combination of computer resources
multiple administrative domains to reach a common goal

Gas chromatograpliynass spectrometry

Government decision
High-performanceitjuid chromatography

Leatheri Footwear Research Instituii®ivision

Improved Damage Assessment of Parchment Network

Funding programme ofational Plan for Research, Development ¢
Innovation that relates to obtaining isatific and technological result:
consistent with those of Europe reflected by increasing visibility
international recognition of Romanian research

Technological Development Engineer

National Research and Development Institute for Tex@#nd Leather
Funding programme ofational Plan for Research, Development ¢
Innovationthat relates to the consolidation of standardization and qt
infrastructures

Funding programme ofational Plan for Research, Developmemd :
Innovation that relates to increased capacity for innovation, techno
development and uptake of research results into production, to impro
competitiveness of national economy and quality of life
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International Exhibition of Inventiaand new Technologies

Institute for Scientific Information

International Organization for Standardization

International Network for Small and Medium Sized Enterprises
European funding programme that supports Innovation &irBnment
Regions of Europe Sharing Solutions

International Society for Professional Innovation Management
Information technology

International Union of Leather Technologists and Chemists Societies

Light-emitting diode

Funding programme ofNational Plan for Research, Development a
Innovationthat relates to New Materials, Micro and Nanotechnologies
Ministry of Economy, Trade and Business Environment

Funding programme ofational Plan for Research, Development :
Innovationthat relagés toEnvironment, Energy anBesources

National Authority for Scientific Research programme
non-zero relative influence score

Occupational Health and Safety Advisory Standards
State Office for Inventions antbademarks
Technical Office for Medical Devices

Funding programme oNational Plan for Research, Development :
Innovationthat aims to create conditions for better cooperation bet\
different entities of RDI, business andr/government units to address t
problems identified

RDI National Network

Measure of thacidity or basicityof anaqueous solution

Programme of Community aid to the countries of Central and Ea
Europe

Doctor of science

National plan

NationalPlan for Research, Development and Innovation

Sectoral Operational Programme Increase of Economic Competitivene
Human Resources Development Operational Programme

Romanian Patronage of Reseaf¥sign

Research and Developnte

National Network for Technology Transfer and Innovation

Funding programme ofational Plan for Research, Development :
Innovation that relates to Economic Recovery through Research
Innovation

Accreditation Association Romé - National Accreditation Body
ResearckiDevelopmentinnovation

Romania

National Association of clusters

Romanian Office for Science and Technology

Colorist Chemist Society in Romania
South East Europe Transnationadperation Programme
South East European Research Area Programme
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ShA

SITT AGIR

SME

SR

T

TI

T
TEXTRANET/GEDRT
TRICONTEX

TS

TT

U

UEFISCDI

UITIC
UNIC
UV-Vis
\
VIASAN

2D/3D

Scanning Electron Microscopy and Energy Dispersive Spectroscopy
RomaniarFootwear and Other Leather Goods Manufacturers Associati
Secure Hash Algghm

Textile Engineers SocietyGeneral Association of Engineers in Romani
Small and mediursized enterprises

Romanian standard

Technician first level

Technician second level

European Network of Tex&lResearch Organizations
Organization of Textile IndustryKnitwear
Technician

Technological transfer

Executive Unit for Financing Higher Education, Research, Develop
and Innovation

International Union of Shoentlustry Technicians

Italian Tanners Industry Association

Ultraviolet-visible

Funding programme ofational Plan for Research, Development :
Innovationthat relates tdife and Health
Two dimensions/three dimensions

Research and Development National Institute
for Textile and Leather (INCDTP)

16 - Lucretiu Patrascanu Street

0305081 Bucharest, Romania

T + 40 21 340 49 28

F + 40 21 34055 15
E certex@ns.certex.ro
WwWw.certex.ro
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