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Introduction

The report represents the self-assessment made by Institutul National de Cercetare – Dezvoltare Chimico – Farmaceutica (National Institute for Chemical - Pharmaceutical Research and Development) – INCDCF – ICCF for the period 2007 – 2011 and it was elaborated in the context of the institutional evaluation process required for Romanian research units or institutions to obtain access to public institutional research funds
. Officially, the process has been initiated by the National Authority for Scientific Research on 16/17.11.2011 and will be coordinated by the Consultative Council for Research Development and Innovation (CCCDI). The structure of the report has been established by law
. 

The report begins with a short presentation of the existing organizational structure of the institute (management, committee/ councils, departments, research labs or groups, technical and auxiliary support) (Chapter 1).
The next chapter (the 2nd) presents the status of INCD-ICCF, its activity and evolution in the assessed period (2007-2011), mainly from the scientific point of view (major achievements, investments, human resources development, publication and communication initiatives, technology transfer activities,). 
The 3rd chapter of the report is focused on the activity evolution of each of the research teams of INCDCF - ICCF, presenting, mainly, their important achievements, dynamic of research directions /subjects, interdisciplinary character, human resources expertise, existing infrastructure, other relevant scientific aspects. 
At the end (chapter 4), a representative project of INCD- ICCF is presented as its entire life cycle (conception, development, execution and exploitation), considered as representative for the performance, visibility and socio-economic impact of our institute.

1. Administrative structure of INCDCF – ICCF
1.1. Short History

01.01.1949 - the Institute for Pharmaceutical Research was established by decision of Ministry of Health and Social Protectioninitially comprising laboratories for synthesis, analysis and technical pharmaceutical and later laboratories for vegetal extraction from medical plants, biology, pharmaceutical-dynamic control and one pilot station.
01.02.1954 – the institute became Institute for Chemical Pharmaceutical Research under direct coordination of the Ministry of Chemical Industry.

1974– 2 (two) branches / research centers were added to the institute on the industrial platforms of enterprises Antibiotice - Iasi and Terapia - ClujNapoca branches and also one research team from Nivea – Brasov company.

1991 – the research team from Nivea – Brasov was taken by the commercial company S.C
. NIVEA.

1998 – the 2 branches from Terapia – ClujNapoca and Antibiotice – Iasi were reorganized as commercial companies, the first merged with S.C. Terapia – ClujNapoca;

1996 – the institute became by law
the National Institute for Chemical Pharmaceutical Research and Development (INCD-ICCF) being under direct coordination of the National Authority for Scientific Research (NASR)
within the Ministry of Education, Research, Youth and Sport.

The institute is carrying out its activity in the headquarter located in Bucharest.
The main activity domain is preparative, analytical and pharmacological research (and services) in the field of pharmaceuticals and similar areas. 

In this context, the organizational structure comprises research departments, laboratories, other compartments that collaborate for completion of research projects.

Other departments (such as the support financial-accounting, technical administrative departments, micro-production) supporting the R&D activity, are also included within the organizational structure, together with other administrative personnel.

1.2. Present organization

The organizational chart of INCD-ICCF (Fig.1) was established by law
.
The management of the institute
 is assured by the Administrative Council, Direction Committee and General Director.

The members (7) of Administrative council were established according with NASR Order no. 5338/16.09.2008, modified by the Orders no. 4798/21.08.2009 and 5417/19.09.2011 and they are belonging to several type of institutions (General Director of INCD-ICCF, President of the Scientific Council of the INCD-ICCF, representative of the National Agency for Scientific Research, representatives of the Ministry of Public Finance, the Ministry of Labor, Family and Social Protection, specialist from the Ministry of Environment, specialist from other institute
). The mandate of each member is for 4 (four) years, with renewal possibility.
The responsibilities of the Administrative council are:
· 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;

· proposes changes within the organizational existing chart;

· analyses and approves the project of expenses and incomes budget which is submitted to approval by the coordinating agency or ministry;
· analyses the achievement of the performance criteria concerning the activity within the institute

· analyses, approves or proposes the investments to be aproved;

· others (not related to scientific activity).

The Direction Committee has 10 members, namely: General Director, Directors (3 – Economic, Scientific and Production departments) and Chiefs (6) of Departments. The role of this Committee is to assure the operational management of the institute. The responsibilities of the Direction Committee are proposed by the General Director and accepted by the Administrative Council and mainly consist in specific activities necessary to achieve the institute established objectives.
The current activity of institute is managed by the General Director, mandated for a period of 4 (four) years, based on a competition process. Each mandate of General Director could be prolonged with only 4 (four) years, but only based on achieved performances.
The responsibilities
 of General Director are:

· represents the interest of institute in relation with all other third parties;
· defines responsibilities, competencies and other relations at the departmental level and relations of those with third parties;

· proposes changes of organizational chart to Administrative Council; 

· appoints directors and chiefs of departments (after a competition, using the criteria defined by the Direction Committee);
· hires/ fires the staff, according with legal regulations;
· assure the negotiation of staff salaries;
· analyses (monthly) the status of the valorization of research results, including the marketing compartment activity;
· others (not related to scientific activity).
The structure of the Scientific Council comprises (at the moment of report elaboration) 9 members
: one President, one vice-president and other 7 (seven) members
. These persons represent the main research departments of institute (researchers with relevant results in research activities, employees of institute) and have a mandate for 4 (four) years. The role of the Scientific Council is the orientation and coordination of scientific and technic activities of the institute.
The main responsibilities of the Scientific Council are:

· participates at the elaboration of the strategy and own plans for development of R&D activity;

· analyses, approves and monitors achievement of scientific research works;

· proposes for approval – to Administrative Council – the annual plan for research – development and innovation of institute;
· approves the decisions of the Administrative Council on research policy of institute;
· proposes measures for training, specialization and promotion of staff;
· organizes and manages the development of events with scientific character;

· approves the activities for national and international cooperation, with scientific scope;

· approves allocation of funds for scholarships and specialization stages in country and abroad.  
From scientific point of view the research activities are carried out within INCD-ICCF in 6 (six) research departments, under direct coordination of the Scientific Director:

· Pharmaceutical Biotechnologies;
· Pharmaceutical Technologies and Tests for Clinical Diagnosis;

· Physical Chemical Analysis and Quality Control;

· Pharmacology

· Synthesis of Bioactive Substances and Fine Chemicals;

· Synthesis of Natural Compounds. 
Within these research and development departments the following types of research activities are developed:

· preparative research 
· analytical research and 
· pharmacological research.
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Fig. 1. Organizational Chart of INCD-ICCF

At the moment of the report submission INCD-ICCF is one of the 19th Romanian national research and development institutes under the coordination of NASR (the State Agency for research within the Ministry of Education, Research, Youth and Sport).

2. General activity report of the institute
2.1. The mission

The mission of the National Institute for Chemical-Pharmaceutical R&D-ICCF is to provide high quality research activities to support the development of new technologies, products and services for the pharmaceutical industry and therapeutics, as well as for other domains requiring similar expertise (food industry-nutraceuticals, food supplements, ecological agriculture-biofertilizers, biostimulators, environment protection-biofuels).  Its core competence consists in the capability, unique in Romania, of accomplishing the discovery and development cycle of a new pharmaceutical or related product, including the non-clinical phase. Working in health improvement, with renewable raw materials and using environmental friendly technologies (biotechnologies, green/clean chemistry), the institute contributes to a knowledge based, sustainable increase of pharmaceutical, food, biotechnology or chemical companies as well as to the Romanian participation to the scientific and technological progress.

2.2. The offer

In order to achieve its mission INCD-ICCF performed the following activities: research and development; other activities related to research and development; training and specialization of researchers in its own activity domain; small-scale production;t echnology transfer of its own research projects results; trade (at national or international level).
2.3. Research directions:
I. Preparative research:

I.1. Microbial biotechnologies
· Development of biosynthesis and down-stream processes with highly producing microorganisms, applying modern bioengineering methods, for the obtainment of bioactive products and biomaterials 

· Drawing up some unconventional procedures and products for the sustainable development and pollution reducing, including required biocatalysts.
I.2. Extraction biotechnologies
· New technologies and products of plant origin, based on discovered structure-activity relations of natural classes of compounds 
· Obtaining of well defined and standardized selective, bioactive extracts and formulations (biorefinery).

I.3. Synthesis of bioactive substances 
· Discovery and development of innovative drug substances addressing prioritary therapeutic directions (chronic degenerative diseases, cancer, resistant infections) 

· Improved technologies of generics (fine synthesis), by clean chemistry techniques (biocatalysis, non-toxic volatile solvents - ionic liquids).

I.4. Pharmaceutical technologies
· Obtaining new formulations of controlled delivery based on micro/nano-particles (e.g. liposomes) transporting highly active substances to the target, in small dosages (e.g. hormones, antimicrobials, proteins).

II. Analytical research

· Applying high performance analytical techniques for determination of structure and purity characteristics of synthetic, biosynthetic and extraction products
· Elaboration of analytical methods and their validation for quality control, dissolution, in vitro stability according to the European, British, USA and international pharmacopoeias
· Analytical studies (GLP certification, EU recognized) for raw materials, packaging materials and medicines, according to the European and international regulations.
III. Pharmacological research
· In vivo preclinical toxico-pharmacological and microbiological characterization of active products and medicines, as well as of other products that require similar testing;

· Design of unconventional/alternative pharmacological testing methods;

· Characterization of the pharmacodynamic and toxicologic action trough cellular and molecular methods;

· Applying European regulations regarding animal pharmaco-toxicological tests and microbiologic control and their certification (accreditation);

2.4. Competences

Within INCD- ICCF works 131 people, out of which 89 are involved in research activities (64 being full researchers – 10 AS, 13 CS, 16 CS 3, 13 CS2 and 12 CS1 + 6 engineers + 19 auxiliary staff) respectively 42 in non-research activities.
The share of the research staff in the total personnel is 67% and the share of full researchers in the total number of research staff is 72%, relative good percentages.

There are also 21 PhDs (33% from total full researchers) and 10 PhD students performing RD activities as members of the research teams. 

The PhD staff evolution was the following: 16/2007; 20/2008; 16/2009; 16/2010 and 21/2011), the trend being positive. The average age of the personnel is 48 years.

2.5. Scientific evolution of INCD-ICCF between 2007 and 2011
2.5.1. Financial aspects (RDI incomes and costs)
· Total RD incomes (per year and source of financing) (lei)
	years
	2007
	2008
	2009
	2010
	2011

	Total RD incomes
	8,032,706
	10,559,238
	6,121,474
	5,592,625
	5,257,044

	public sources
	7,795,097
	10,383,087
	5,424,168
	4,702,998
	5,146,910

	national
	7,795,097
	10,375,636
	5,424,168
	4,525,364
	3,777,653

	international
	0
	7,451
	0
	177,634
	1,369,257

	private sources
	237,609
	176,151
	697,306
	889,627
	110,134

	national
	20,000
	0
	311,490
	625,156
	25,000

	international
	217,609
	176,151
	385,816
	264,471
	85,134


It is obviously that the main incomes for RDI activities came from national public sources (but decreasing from 97% in 2007 to 72% in 2011 of the total RD incomes); even if the private sources represented 3% in 2007, 2% in 2011, with a peak of 16% in 2010, it is important to say that this share is mostly assured by international sources. As the public national funds for RDI dramatically decreased starting with 2009, the RD incomes of the institute followed the same trend, affecting also the results for the same period (see below section – major achievements), but not so drastic. 

The major increase of international sources was on account of EU financed projects.
· Other incomes from non RD activity (lei)
	years
	2007
	2008
	2009
	2010
	2011

	Others
	1,395,008
	1,302,281
	1,415,908
	1,205,295
	951,956

	Non-RD services
	251,475
	311,043
	233,170
	61,682
	380,000

	Small scale production
	568,712
	260,647
	61,591
	81,437
	45,315

	Other incomes
	574,821
	730,591
	1,121,147
	1,062,176
	526,641


Other incomes decreased also during the last 5 years; they represent around 15% of the total incomes of institute and came from non-RD services, small scale production and other type of incomes (the last category represented in each year the main entrance: 41% in 2007 and 55% in 2011). For non-RD services, it can be seen an increase of about 50%, from 250,000 lei/2007 to 380,000 lei/2011, but a dramatic decrease of small scale production incomes (from 568,712 lei/2007 to 45, 315 lei/2011, more than 10 times less).
· Costs for RDI activities (lei)

	years
	2007
	2008
	2009
	2010
	2011

	RD costs
	9,235,550
	11,733,586
	7,509,428
	6,758,689
	6,166,000

	Salaries
	4,181,823
	5,541,379
	4,115,311
	3,572,043
	3,694,000

	Investments
	970,222
	1,609,122
	1,539,189
	970,236
	600,000

	Marketing
	35,420
	43,511
	26,120
	32,803
	295,302

	Raw materials, Consumables
	962,614
	960,223
	330,010
	475,906
	445,000

	Others
	3,085,471
	3,579,351
	1,498,798
	1,707,701
	1,131,698


The main category of costs at INCD-ICCF during 2007-2011 were salaries (with an increasing trend as ratio to RDI expenses – 45%/2007, 55%/2009 and 60%/2011), followed by other costs, (following more or less the same trend but decreasing – 33%/2007, 20%/2009 and 18%/2011). The investments were kept at the same level despite the economic crisis (at a level of 10-14%/year), the same trend being applicable also for consumables and raw materials, on account of reducing overheads.
2.5.2. Major achievements:
· Scientific papers

	Scientific papers
	2007
	2008
	2009
	2010
	2011
	Total

	No of ISI citations
	38
	26
	54
	6
	0
	124

	relative Article Influence Score - rAIS
	4.43187
	1.2905
	12.99865
	4.07748
	8.65783
	31.45633


After 2009, a dramatic decrease of ISI citations happened, but a significant increase of relative Article Influence Score can be noticed in 2011, compared to the mean value of 2007 – 2010.
· Patents

	
	2007
	2008
	2009
	2010
	2011
	Total

	patents
	0
	7
	5
	5
	2
	19

	registered at OSIM (national)
	0
	7
	5
	4
	2
	18

	registered abroad (international)
	0
	0
	0
	0
	1
	1


The number of patents decreased during the same period.
· Projects /contracts (ongoing and finalized)

	years
	2007
	2008
	2009
	2010
	2011
	Total

	Total projects/contracts
	3
	29
	11
	32
	18
	93 (+5)

	national public
	3
	29
	0
	17
	15
	64

	national private
	0
	0
	10

	13
	1
	24 (+1
)

	international public
	0
	0
	0

	0

	1

	1 (+4
)

	international private
	0
	0
	1
	2
	1
	4


The majority of projects & contracts were from national sources (88 out of 93 – approximately 95%).The general trend of projects & contracts is variable, with ups and downs during 2007 – 2011, due to the RD funds reduction, starting with 2009 (but also in 2010 and 2011). A positive trend can be seen for national contracts in 2009 and 2010 (after the management decision to search for other funding opportunities – more private compared with public sources), but unfortunately the trend was not followed in 2011 (due to the impact of the crisis on private organizations). Regarding the activity of attracting international funds through projects & contracts, it is clear that after “no activity/results” in 2007 and 2008 a reduced one appeared starting with 2009. Even if the public funds for RDI were reduced starting with 2009 (and no proper call for proposals were launched), it is seen a relative good RDI activity at institute level, as the level of 2011 is much better than the level in 2009 and the level of 2010 better than the level of 2008.
· Project & contracts results
	years
	2007
	2008
	2009
	2010
	2011
	Total results

	Type of project result /// total results/year
	2.231
	2.164
	1.953
	2.297
	2.252
	10.897

	Original compounds (chemical structures not described in literature, physical – chemical characterized
	68
	90
	56
	48
	41
	303

	Methods of synthesis
	9
	2
	14
	6
	2
	33

	Analytical methods (elaborated and validated)
	100
	79
	50
	56
	125
	410

	Analytical tests 
	1506
	1446
	1332
	1662
	1575
	7521

	Certificates of analysis
	502
	482
	444
	475
	455
	2358

	Pharmacology studies 
	29
	28
	18
	19
	16
	110

	Pharmaco-toxicological studies
	3
	4
	0
	2
	8
	17

	Methods of plant extraction
	6
	8
	10
	11
	9
	44

	Plant extraction technologies
	0
	2
	1
	2
	8
	13

	Plant products
	0
	3
	0
	2
	9
	14

	Technologies of biosynthesis
	1
	3
	4
	3
	1
	12

	Products of biosynthesis
	1
	3
	10
	9
	1
	24


It can be noticed a significant increase of plant extraction technologies and products (8, respectively 9, compared to 0 in 2007), the high total number of new original compounds synthesized (303), as well as the intense activity in analytical research. Other types of projects results were insignificant as share from the total such as: Technological studies of chemical synthesis (5), Synthesis technologies (4), Strains of microorganisms (10), Micro-biological studies (6), Technological studies of biosynthesis (5), Environment formulas (4), Mutagenesis studies (10), Feasibility studies (1), Product used in controlled release (1), Entrapment methods (1). The number of the total results has kept a stable value between 2.000 -2.200 issue/year, the main category (analytical tests) having a positive trend in this period. 
· Technology transfer activities

During 2007 – 2011 only one plant technology of an original product (MELACHORD) for nervous system diseases therapy, was transferred to a private company, in 2008, compared to 3 technologies and products transferred at the end of 2006 (before the economic crisis), with technical assistance after 2007. 
· Recognition at national and international level
24 Medals obtained during the last 5 years:  Gold (12), Silver (11), Bronze (1),  obtained at International Exhibitions and Fairs of Inventions (Geneva, Bruxelles, Moscow, Zagreb, Kuweit, Bucharest), mostly for microbial biotechnology and products. 
· Partnerships for national and international projects / contracts
National partners:  Research and Development National Institutes from the field of life sciences („Cantacuzino” Institute, „V. Babeş” Institute, „Alexandru Trestioreanu” Oncologic Institute, „Ana Aslan”Geriatrics Institute, National Institute for Biological Sciences - centers from Bucharest, Cluj-Napoca, Iaşi, Piatra Neamţ, Food Bioresources Institute, Marine Research Institute), Physics and Nuclear Engineering Institute, the Institute of Laser Physics, Microtechnology Institute (pharmacological researches cu radioactive marked molecules, obtaining of formulations of microandnano structural type for the controlled delivery of the active principle); High education organizations (centers): medicine and pharmacy universities from the main universitary centers – Bucharest, Cluj-Napoca, Iaşi, Timişoara, Tg. Mureş, Constanţa, Craiova, Oradea), universities and technical universities of Bucharest,Cluj-Napoca, Iaşi, Timişoara, agricultural and veterinary medicine universities from Bucharest, Iaşi, Timişoara; Romanian Academy organizations (Macromolecular Chemistry Institute “P.Poni” – Iasi, Institute of Organic Chemistry „C.D. Neniţescu”, „N. Simionescu” Institute of Biology and CelularPatology, „Şt. S. Nicolau” Institute of Virusology, Institute of Biochemistry, Institute of Biology); other public entities: hospitals (clinical researches), Center for Medical-Military Researches (researchesregarding the biological action of some drugs – toxicity, specific action); economic agents (drug producing companies (Iasi Ant ibiotics, Biofarm, LabormedPharma,Pasteur) or SMEs producing natural food suppelements and drugs)

International partners: Budapest University of Technology and Economics, Hungary, Center of Biological Researches of Hungarian Academy of Sciences, Szeged, Central Science Lab. Sand Hutton, - York, U.K, CHEMO Group – IndustrialleChimica, Sarono, Italy, CHEMAGIS Ltd., BneiBraq, Israel, Faculty of Chemistry and Chemical Engineering, LjubljanaUniversity, Slovenia, Center for Renewable Energy Sources, Pikermi, Greece.
3. Activity report by team
3.1. Activity report of team E1 - Microbial biotechnology
3.1.1.Directions/domains of research

This team approaches the following research subjects and directions:

· Development of biosynthesis processes with highly producing microorganisms, applying modern bioengineering methods (automated, computerized process control, separations and purifications through semipermeable membranes or chromatography methods etc.) for the obtainment of bioactive products (pharmaceutical and industrial enzymes, nutritional supplements – nutraceutics, bio stimulators, bio fertilizers), biomaterials (biopolymers – vehicles for active therapeutic substances or formula and controlled release adjuvants). 

· Design and development of some unconventional procedures for the sustainable development and pollution reducing (for example: bioconversion, for the obtainment of some biofuels), which can be made by introducing the recombinant microorganisms and/or new enzymatic technologies (in non-aqueous media), leading to selective biotransformation that replace chemical synthesis; previous accomplishments of the team in external cooperation creates new affirmation opportunities.
Its activity is very complex, starting from isolation, selection, preservation and enhancing the biosynthetic potential of microorganisms and up-scaling bioprocesses up to 10 fold (up to 1000 L biosynthetic fluids) and ending by down-stream processes of product isolation and purification. 

The dinamics of the aproached research directions as well as their interdisciplinary initiatives appear as a result of multiple application domains of microbial biotechnology (the range of obtained products is very large, from active biomass to enzymes, biopolymers, bio fertilizers, environmental cleaning and biofuels) which enabled the team to extend its research directions from the pharmaceutical, towards other application domains as food, agriculture or environment, in which the research results could be more easily and rapidly valorized. Most of the research directions of the team are approached in an interdisciplinary manner, both by the complementary expertise of its members and by collaborating with partners form universities, national and private research institutes and institutes of the Romanian Academy, SMEs).

3.1.2. Research team presentation – quantitative and qualitative aspects

Human resources:
The Microbial Biotechnology team is an interdisciplinary group, with complementary background and expertise, including microbiologists, biochemists, chemists, engineers, physicians, having expertise in microbial metabolism, process bioengineering, modern methods for bioproduct isolation, purification, formulation and characterization (from analytical and pharmacological point of view if necessary). From the total of 18 scientists (10 full time corresponding), 6 are PhDs and 3 are PhD students. 11 of them, forming the team core, are involved in preparative researches (due to their expertise in industrial microbiology, biosynthesis processes and post-biosynthesis processing); the other 6 are supporting the team core with their expertise in analytical chemistry or in vivo and ex-vivo pharmacological investigations, being involved in analytical or pharmacological research for product characterization. 3 of the team core members are in charge with related university courses. 

Recruitment of young scientists and stability of the group was constantly aimed, resulting in relatively balanced and constant research group.The 3 PhD studentshave finished this year their PhD studies, on subjects related to the team research directions and are scheduled for the next 3 month to defend publically their thesis
The evolution of human resources in the reported period is illustrated bellow.
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Equipment and infrastructure:The group’s activity is based on a complete, modern, microbiological and biotechnology infrastructure, consisting of: autoclaves, incubating shakers, anaerobic chamber, sterile boxes, compound microscope with build-in digital camera, lyophilizer, microfermentors, pilot reactors, centrifuges, ultrafiltration laboratory and pilot equipments, laboratory and pilot rotaevaporators, pilot preparative HPLC, vacuum ovens, spray-drier, associated with complementary analytical and pharmacological equipments provided by these specialized departments. 

3.1.3. Most important achievements

The following results are between the most important obtained in the frame of the 14NPRDI research projects, in the reported period.

New microorganisms (isolated from nature and mutants) have been exploited as biopolymer producers from renewable resources. 2 biosynthesis technologies for the obtaining of curdlan (new biopolymer - difference assigned to the presence of carboxyl groups) and original pseudozan were elaborated, based on microbial producers adapted to use glycerol (bio-diesel subproduct) as C and energy sources for biopolymer production. Derivatives of these products were tested and showed interesting medical applications (as anti-inflammatory and/or antitumor agent) and some of them, formulated as micro and nano-structures were tested as adjuvants for new generations of vaccines (original results published in international journals and patent awarded with Silver Medal at  International Exhibition of Geneva, 2009).

Another biopolymer, poly-(3-hydroxialkanoate (PHB) was also obtained based on a biosynthesis technology which produced a concentration of 90% biopolymer relative to dry bacterial cells (international level) and the biopolymer was succesfully processed as a material for a medical device (patent awarded with Gold Medal at International Exhibition of Geneva, 2009). 

Several food bio-supplements (nutraceuticals) of microbial origin were obtained in the last five years as results of this team researches.  Thus, new biological resources were approached for generation of novel bio-inorganic products using fermentation technologies, able to improve the balance of essential trace elements in human and farm animals. Such products are, for example, food supplements with preventive antitumor action or hypoglycemic action like yeasts enriched in Cr/Se/Zn/Cu/Mn, that were obtained and characterized (patent awarded with 2 Gold Medals at Geneva and Moscow, 2010).Innovative biotechnologies were also applied to obtain: torularhodine containing antioxidants or other carotenoid containing products or symbiotic nutraceutical based on lactobacilli and bifidobacteria.

As know-how for microbial products interesting for the modern sustainable agriculture, pilot technologies were elaborated to obtain products based on microbial biomass with antagonist activity on pathogen bacteria causing diseases of vegetables and vineyard, bio-stimulating and bio-fertilizing products, which were tested in extensive cultures (Process for producing biologically active products having fertilizing, bio-stimulating and microbial antagonism effects – RO122676, Siver Medal, International Fair of Inventions, Scientific Research and New Technologies, Inventika, 13rd edition, Bucharest, 2009).

The use of biotechnologies for renewable energy sources from agricultural wastes was also aproached resulting a technology of biogas obtaining from cereal straws (methane concentration of  60-70%, yield 400-760 l biogas/ kg OTS consumed were obtained). These results generated a project proposal in the framework of the RO-BG Cross-Border Cooperation Programe, which was accepted for financing from the European funds EFRD and it is now in the pre-contracting phase. 

Valorization of results: 22 scientific ISI articles (8 articles in journals with non-zero relative Article Influence Score), 6 assigned patents and 12 patent demands, 53 works presented at national and international scientific manifestations
	years
	2007
	2008
	2009
	2010
	2011
	Total

	ISI articles
	2
	6
	6
	5
	3
	22

	Assigned patent
	-
	1
	2
	2
	1
	6

	Patent Demands
	-
	5
	1
	4
	2
	12

	Conferences presentations
	7
	19
	14
	11
	2
	53


3.1.4. Recognition (national and international)

· 12 Gold Medals, 11 Siver Medals, 1 Bronze Medal, 4 Special Awards at International Exibitions and Fairs of Inventions (Geneva, Bruxelles, Moscow, Zagreb, Kuweit, Bucharest)
· 2 national CNCSIS prizes.

3.1.5. International visibility

Collaborators: 

· University of Ljubljana – Department of Chemistry and Chemical Sciences, 

· Budapest University of Technology and Economics – Department of Applied Biotechnology and Food Science, Hungary

· Biological Research Center – Hungarian Academy of Science, Hungary

· Rouen University, France

· Centre de Mise en Forme de Materiaux, Sofia Antipolis, France

· Strathclyde University, UK

· University of Lisbon, Portugal
3.2. Activity report  of team E2 - Biopharmacology
3.2.1. Directions / domains of research

· the dynamic of the research subjects and directions

The group aims to foster the implementation of in vitro testing methods in toxicological and pharmacodynamics screening, thus contributing to the reduction, replacement and refinement of animal tests and  to develop, adapt and apply in vitro screening methods for the assessment of safety and efficacy of new chemical entities. 

In order to fulfillthis goals the group has to enhance its capability for in vitro research, and focus on some critical aspects, such as the limited translatability of existing models. Since this issue was outlined in the Innovative Medicines Initiative Strategic Research Agenda (IMI-SRA), the group considers as one of its major goals to coordinate its development and research plans in coordination with SRA research priorities established for Pillars I (safety) and II (efficacy). 

It is vitally essential to achieve 2 major desiderates, to provide a high predictive power and translatability of results (both “in vitro-in vivo” and “model system to human”) that will be a constant focus for the future scientific development.   

Starting from the existing status, 4 key focus areas are considered to provide a rapid progression in scientific performance:

· New and enhanced competences of the team (by using the available support schedules for 
training and exchanges of personnel (existing partnerships, new partnerships, doctoral or post-doctoral fellowships, short visits in other training or research facilities.

· Consolidating the visibility and accessing RD projects, in national/ international framework

· Continuing the development of existing infrastructure, to ensure performing high performance
studies with an enhanced data  output and significance

· Deeper integration with bioinformatics tools and shifting towards a “system biology approach” in 
toxicological and pharmacodynamics screening

· interdisciplinary or entrepreneurial initiatives
As interdisciplinary initiatives, the most recent is the shift towards a “systems biology” approach in pharmacological testing. Thus, instead of addressing in investigations only “classical” end-points, we have gradually introduced multiplex analyses and investigation of molecular interactions in “molecular networks”.

Entrepreneurial initiative: the decision to start, in cooperation with the top administration the upgrading of the laboratory of cell cultures, aiming to develop a functional facilty with GLP compliance, that can address pharmacological screening of chemical entities and also to posess the ability to perform toxicological testing acording to requirements set by the regulation for Classification, packaging and labelling of dangerous substances and preparations Directives 67/548/EEC and 1999/45/EC), which lead to the application for funding that determined finally the preparation of a functional research facility dedicated to in vitro testing.    
3.2.2 Research team presentation - quantitative and qualitative aspects

the evolution of the human resources
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The team comprises 14 members, with a full time equivalent of 7,75 persons. The group includes 3 senior scientists (1 Ph.D), 9 young scientists (among which 1 post-doc, 1 Ph.D and 5 Ph.D. students), and 2 lab technicians. The average age is 39.5 years.

The changes in team members reflect the restart of the activity in the modernized facility in 2010.
Recruitment of young scientists and stability of the group was constantly observed, resulting in relatively balanced and constant research group.

Competences: cell biology, molecular biology, toxicology, pharmacodynamics, proteomics, bioinformatics, molecular interactions, signal transduction, receptor signaling, cell cultures, immunology, cytokines, biocompatibility, nano-medicine, nano-biology.
Continuous education and training were a constant focus of the group, resulting in a considerable amount of training sessions, organized in the home laboratory, other Romanian laboratories or abroad. This can be synthesized in an estimated 3 person/month spent in the last years for training, covering advanced laboratory techniques in proteomics, bioinformatics, as well as other valuable skills, like quality and project management.  More significantly, 3 team members have finished this year their PhD studies, out of which 2 have already defended publically their thesis, while the rest are scheduled for the next 3 month.

Infrastructure: Based on a coherent policy, the group established and maintained a relevant rate of development of research infrastructure, that parallels the progression of its scientific outcome. Thus, the group established capabilities of research in in vitro research, that include about 100 sq.m of classified space (class D-B) specially designed to provide adequate material and personal flows in a testing facility, and key equipment for such applications, as listed below.

	
	Equipment
	Year of purchase
	Level of exploitation
	Value (Euro)

	1
	Cell culture – classified space and control units
	2007-2009
	80%
	45.000

	2
	Cell culture core facility  
	2007-2009
	80%
	40.000

	3
	Multimode-microplate reader Chameleon
	2007
	50%
	35.000

	4
	Agilent 2100 Bioanalyzer
	2007
	80)%
	35000

	5
	Partec-Cy Flow ML Flow cytometer
	2007
	30%
	85000


All the existing equipment was purchased recently, is fully operational; the research is running in a facility that was set to operate in 2010, year when all key equipment was re-deployed and re-installed by delegates of the manufacturers. 

3.2.3 Scientific performances - most important achievements
As specific scientific outcomes of the group we can underline the development and application of in vitro testing methods for:  

· Antidiabetic activity, using multiple test systems, that comprise modulation of aldehyde 
dehydrogenase assay and sorbitol dehydrogenase assay;  

· Antihypertensive activity based on the assay Angiotensinogen Conversion Enzyme (ACE2) 
(human blood as biological system)  

· In vitro (cell culture model) for the assessment of anti-atherosclerotic effects on HUVEC cells, 

· Refined model for the evaluation of cytotoxicity 

· A model of evaluation of Cytokine mediated cytotoxic responses, 

· Optimized model for biocompatibility Testing 

A synthesis of the results includes 22 studies (pharmacological, toxicological or bioanalytical), 5 experimental models (new or improved) and 3 bio-products. As managerial outcome, the major achievement is the upgrade in infrastructure generating a fully functional testing facility.

Projects: During 2007-2011 the team was involved in 15 research projects at national level; in 10 as “leading team” and in 6 we seconded other teams form ICCF. The distribution on funding sources is: CEEX-Infras-2, CEEX-Partnerships: 5, NP2-Partnerships: 7, NP2-Capacities – 1.  The main topics addressed were biological characterization of chemical entities (synthetic or natural), in 11 projects, biomaterials and nanomaterials (2), 2 projects were dedicated to infrastructure development. As a common feature, 6 projects were also dedicated to method development. Along with the progression in projects, the group has expanded the capacities of investigation, introducing new end-points and new-measurement techniques.The group is running 2 ongoing international projects (1 - FP7, 1 - POS-CCE) and is involved in one NP2 project (final stage).

One main result of team – short description

The project “Studies on the interference of plant natural complexes and drug pharmacokinetics – development of predictive models and therapy optimization” – conducted to several remarkable achievements, among which we consider:

· Generation of new testing methods, for the in vitro assessment of cytotoxic, hepatotoxic, immunomudalatory and hepato-protective effects

· Application of the set of methods on a series of products made possible the selection and optimization of 3 bio-products by the industrial partner in the project

· A new concept of “biomarker driven” assays which was further developed and applied in research activities

· Formation of a stable on-going research partnership with the “Proteomics laboratory” of Victor Babes Institute, that permitted new projects (3 national) and accession of both teams in a FP7 projects in 2009  

Valorization of research results
The results of the research activity materialized the publication, as authors or co-authors, of 21 articles and 2 book chapters in ISI indexed international publications, (14 in journals with non-zero relative Article Influence Score), and 36 citations. We can also mention that the results have been presented in over 30 communications at prestigious international conferences and included in abstract books, ISI indexed. Contributions on the theme concerned in vitro toxicological screening, identificaiton of biomarkers and roles of proteomics and miRNA biomarkers in diagnostics, monitoring and therapy optimization.Although it was not the main goal of the activities of the group, the results of our in vitro screening were also valorized in 3 national patents in the last years.

Last, but not least, the original results of the team were included in 3 Ph.D theses of team members, resulting in a granted Ph.D Title, a Thesis that has recently bean defended publicly (proposed PhD title) and a third one scheduled for January 2012 for public presentation

3.2.4 Recognition (national and international)

The team members did not receive national and international awards or medals. However, international recognition for the team leader appeared in nominations for Membership in American Chemical Society and in the German Signal Transduction Society in 2011.

3.2.5 International visibility

· Cooperation – networks: The team is involved in international cooperations within an FP7 
project, with research organizations from Austria (University of Graz), Italy (University of Lecce) and Egypt (Sekem).It has also established punctual cooperation with the European Bioinformatics Institute (Hinxton, Cambridge, UK), “Biomics Center” of St. George University – London.  

· Cooperation – platforms: the team leader is participant, as National Expert, to the “Innovative 
Medicines Initiative ” – European Technological Platform, since 2006. From 2008, this plafrom was organized as “The Innovative Medicines Initiative Joint Undertaking”, and the activitie continues as “National Expert” in the Member State Representatives Group”. Notably, the team leader is nominated as one of the contributors to the “Strategic Research Agenda” of IMI.  

· Work-groups: the project leader is involved as National Expert in the Program Committee 
“Health” of European Framework Program 7 (FP7) since 2010, (with 5 participation to PC meetings).

· Evaluators and peer reviewers: Expert evaluator in: EC FP7, theme NMP (in the 2011 call); the 
programme “EuroNanoMed”, for the 2010/2011 calls, the National Plan 2 for CNCSIS calls; the NHS Greater Glasgow & Clyde Research Endowment Fund Committee // Peer reviewer for ISI indexed journals: Toxicology in Vitro (Elsevier), Materials Science & Engineering B (Elsevier), Journal ofImmunoassay and immunochemistry (Taylor&Francis), J. Medicinal Plants Research (Academic Journals), Roumanian Biotechnology Letters.
3.3. Activity report of team E3 - Vegetal Extractive Biotechnologies
3.3.1. Directions / domains of research

Specific R&D activity of the team consists in the development of new drugs and herbal-based products and technologies that can be transferred to potential manufacturers. 

As main competences can be mentioned plant extractive technologies, phytocompounds isolation, phytochemical screening, antioxidant screening, valorification of plant raw materials.
The research subjects and directions are continuously updated; the research topics cover a wide range of forward-looking issues – from designing new drugs for modern society diseases (diabetes, inflammation, stress, premature aging), isolation of active phytocompounds with various uses (serin-proteases inhibitors, antioxidant molecules, nanoproducts containing iridoids) to researches regarding the obtainment of ecological insecticides and environment friendly natural herbal inhibitors, designed to combat both corrosion and deposition of crust of thermal plants.

Interdisciplinary or entrepreneurial initiatives

Development of herbal-based drugs implies an interdisciplinary approach – from chemistry and chemical engineering (for extraction and processing, chemical analysis of intermediates and end-products), biology and medicine (for evaluation of specific pharmacological effects and understanding of biological mechanisms) to industrial technology for pilot-scale transfer and reproducibility.

The drug-design activity involves both fundamental research in order to design the most suitable phytochemical composition, as well as applicative research concerning the following activities: 

· the isolation of the various selective vegetal extracts (resulted from specific processes of purification of total extracts obtained from vegetal raw material) enriched in the interest phytocompounds. The advantage of producing natural medicines based on selective extracts is the creation of zero toxicity, fewer side effects and pharmacologically effective drugs.
· analytical screening of the obtained vegetal extracts and the selection of the most properly ones by using specific, combined methods (for ex., spectral and spectrophotometric methods combined with HPTLC and chemiluminescence methods). 

The obtainment of the final bioactive product with high pharmacological potential is achieved by combining the most active vegetal extracts; furthermore the most appropriate and reproducible extractive technologies of these selective extracts are established and the correspondingly active end-product and their technology are transferred from laboratory to pilot scale and, in some cases, to beneficiary SME’s.   

Also, setting directions and recommendation for sustainable development, for turning to good account of vegetal raw material into products in correlation to market needs is another objective of the team. For example, it is aimed to improve the capacity to link the production potential in medicinal and aromatic plants area to specific market needs. Another goal is to raise public awareness about the importance of local natural resources for economic development and the effect of natural products on human health.

The research team is involved in evaluation of the potential use of non-food crops (particularly medicinal and aromatic crops) in various sectors of industry, in order to optimize raw material-product flow and increase efficiency, durability and economy in Europe.

3.3.2 Research team presentation - quantitative and qualitative aspects

The evolution of the human resources

The research team is part of Pharmaceutical Biotechnologies Department and is constituted of a core of 6 scientists (2 chemists, 2 biochemists, 1 biologist, 1 chemical engineer), 3 of which are PhD’s and 2 are PhD students with expertise in the field of natural compounds -isolation, preliminary chemical analysis,  antioxidant activity screening. Their activity is supported by other 10 scientists with expertise in high analytical or pharmacological research which contributes to product characterization. The complementary background of the team scientists facilitates the interdisciplinary approach of the research.

The human resources cover all aspects needed for the development of phytotherapeutical products and it was adapted to fulfill the requirements. Besides senior and junior scientists with expertise in plant extractions, separations, chemical analysis and medicine, the team involves 2 young researchers (research assistants hired in 2008 and 2010, respectively). In 2010, 2 scientists promoted to CS level and 2 to CS III level by competition.

Infrastructure

As regards the infrastructure, the specialized personnel of the laboratory is sustained by modern logistics suitable for research in phytoproducts area which reaches ~75,000 EUR. The laboratory was modernized in recent years, the most important research and development equipments are: liquid-liquid and liquid-solid extractors, rotaevaporators, spray-dryer, HPTLC system, chemiluminometers, UV-VIS spectrophotometers, pilot scale equipments .

3.3.3. Scientific performances


During the previous 4 years, the team elaborated 13 technologies and 14 herbal-based products.

The most important achievements resulted from the development of 13 national and 3 international projects. Each of the scientists has experience in interdisciplinary research coordination (technological, analytical and pharmacological) of national research projects (PN II, CEEX). Partnerships were established to national institutes (“V. Babes” Institute, “Cantacuzino” Insitute, ICPE, etc), universities (University for Agronomical Sciences Bucharest), SME’s (SC BIOING SA, SC HOFIGAL IMPORT-EXPORT SA, SC FABIOL SA)

Besides research and development activities in the national projects, the team was and still is involved in international projects funded by the European Commission: 2  FP7 projects, 1 Romania-Bulgaria cross-border cooperation.

Short description of one achievement

Among the phytotherapeutic products developed by this team and transferred to Romanina manufacturers is Antioxidant power (manufactured by Fabiol SA, Romania)-registered as dietary supplement and patented in 2011 for people exposed to high oxidative stress (people who have chronic or degenerative diseases, and generally those over35, those living in polluted areas or working in toxic environments, smokers or those who consume excessive animal fats). The product contains anthocyanins extracted from the seeds and skin of grapes, one of the most effective free radical purifiers.

Valorization of research results

Between 2007-2011 a number of 4 dietary supplements were developed and patented and further transferred from the laboratory of Biotechnology extracts - INCDCF-Bucharest to local manufacturers are: Antioxidant power, Origavir, Cutigal, Melachord. Also, an older product developed and patented by this team was transferred in 2011 to a private Romanian company, SC Natural Ingredients R&D SRL (Bioactive product with antiulcerous activity).

Other 5 herbal-products are developed and registered for patenting-bioflavonoidic product –PROFLAV, product with anti-inflammatory activity, antispastic product based on essential oils, phytotherapeutic product to be used for counteracting diseases associated with aging processes.

The quality of research activity is reflected also by the great number of patents (6 granted patents and 10 patent applications in the period 2008-2011). Only in the present year were registered a number of 5 patent applications. In the last years, the team published 7 scientific papers in journals with non-zero relative Article Influence Score and more than 10 scientific papers in other ISI quoted journals. Also the team presented more than 15 communications/ posters at national and international scientific conferences.


Also, we can mention that parts of the research are subjects for 2 PhD thesis coordinated by “N. Simionescu” Institute of Cellular Biology and Pathology and Faculty of Horticulture, University for Agronomical Sciences Bucharest, respectively.

3.3.4. Recognition (national and international)



Award of excellence for work - “Preliminary results regarding laboratory to pilot scale technologically transfer of a new, natural hypoglycaemic product, FITOHIPOGLIC” –granted by Romanian Medical Association at Annual Congress of Diabetes, Bucharest, Romania,  2008.

3.3.5. International visibility


The team established research collaborations with Center for Renewable Energy Sources – Greece, University of Graz - Austria; Sekem - Egypt

3.4. Activity report of team E4 - Synthesis of natural active substances and derivatives
3.4.1. Directions / domains of research

The team is focused on the discovery and synthesis of biologically active natural compounds and their receptor selective analogs which represents a dynamic and largely growing research area. It is involved both in research activity and in providing services to external beneficiaries.
As main competences can be mentioned – fine chemical synthesis, stereo-controlled synthesis of steroid hormones, nucleosides and nucleotide analogs, lipid derivatives, antiglaucoma drugs, antitumor drugs.

Research focus and dynamics:

· Technologies for stereo-controlled synthesis of receptor selective analogs of prostaglandins and prostamides, local hormones of therapeutic importance for human and/or veterinary drugs and process development research for active pharmaceutical ingredients (API) and fine chemical intermediates;
· Technologies and process development research for the stereo-controlled synthesis of steroid hormones (Trimegestone and Fulvestran);
· Synthesis and pharmaco-toxicological research of natural fatty acids esters and of corresponding ethanolamides obtained from vegetable oils (olive oil, shark oil, rapeseed oil, grapeseed oil, almond oil), as potential therapeutic agents; 
· Synthesis of new nucleosides and nucleotide analogs as potential anti-tumor and antiviral drugs.

Interdisciplinary or entrepreneurial initiatives
As regards stereo-controlled synthesis of receptor selective analogs of PGF2α, the team expertise was valorized by some research contracts with an external beneficiary, Industriale Chimica (Italy), as follows:
· Process development research for stereo-controlled synthesis of latanoprost acid and the corresponding 1-isopropylester (Latanoprost) as key intermediate and final active ingredients for last generation antiglaucoma drugs. 
· Process development research for stereo-controlled synthesis of Bimatoprost (Lactondiol B) for use in recently approved cosmetical preparations. 
· Process development research for stereo-controlled synthesis of Fluprostenol and Fluprostenol-1-isopropylester (Travoprost) active pharmaceutical ingredient (API) for last generation antiglaucoma drugs and for veterinary luteolytic drugs, useful for the reproduction control of farm animals (Lactondiol T). 
· Process development research for stereo-controlled synthesis of Tafluprostenone, key intermediate for the production of Tafluprost, a new ocular antihypertensive prostanoid compound, useful for antiglaucoma drugs. 
3.4.2 Research team presentation - quantitative and qualitative aspects

The evolution of the human resources
The research group aggregate chemists, engineers, physicians, as a total of 13 scientists (equivalent to 5.375 full-time). 3 of them are PhD's. 4 scientists form the main core and they are involved in preparative researches (due to their expertise in development of technologies for drugs synthesis and synthesis of chemical intermediates). Other 9 scientists (full time equivalent of 1,875 persons) are supporting the principal team with their expertise in analytical chemistry or pharmacology, being involved in analytical or pharmacological research for product characterization. 

Infrastructure
The activity of the team 4 is based on a complete infrastructure, consisting of: laboratory equipments, Flash Master Personal chromatograph Argonaut-type, autoclaves, micro-pilot equipments, pilot equipments (pilot preparative HPLC, vacuum ovens, reactors, pilot rotaevaporators) associated with complementary analytical equipment: Polarimeter Jasco P-200,  UV and Na lamps, UV on-line detector and associated soft Spectra Manager, HPLC Agilent. All the existing equipment is fully operational.
3.4.3 Scientific performances

Research and development program for stereo-controlled synthesis of receptor selective analogs of PGF2α prostaglandin local hormone and their 1-isopropylester prodrugs, active pharmaceutical ingredients for last generation antiglaucoma drugs or luteolytic drugs for veterinary use.  Prostaglandins or related eicosanoids, especially their more potent esterified prodrugs, represent a new class of ocular antihypertensive agents, useful in the therapeutic control of glaucoma in humans, as well as in companion and helper animals, like dogs, cats and monkeys. Esterified prostanoid prodrugs have local and systemic pharmacokinetic properties that appear to make them useful as topically applied antiglaucoma drugs. Some receptor-selective analogs of PGF2α, with improved ocular antihypertensive therapeutic index were developed as physiological drugs in glaucoma long term management: Latanoprost (Xalatan), Travoprost (Travatan), Cloprostenol-1-isopropyl ester, Bimatoprost (Lumigan), other PGF2α receptor-selective structural analogs or derivatives with higher lipophylicity.


As regards synthesis of news nucleoside and nucleotide analogs as potential antitumoral and antiviral drugs – discovery of new biologically active anticancer nucleoside analogues, a large number of racemic or optic active compounds were synthesized covering 5 structural classes: cyclopentane, bicyclo[3.3.0]octane, bicyclo[3.3.0]octane, two oxabicyclo[3.3.0]octane, with the required functional groups on the skeleton, used as sugar moiety. From these series of compounds those with an oxabicyclo[3.3.0]octane fragment with the structure of a prostanoid intermediate as sugar moiety proved to have moderate anticancer activity with reduced toxicity, more active being U-34, T-34, IU-34. Their structure of all compounds was proved by characteristic analysis, including 1H and 13C-NMR.

Two series of compounds were synthesized, one with a functionalized cyclopentane ring as sugar moiety, the other with a bicyclo[2.2.1]heptane skeleton as sugar moiety, using mainly pyrimidine bases in the molecule or adenine and 6-substituted adenine derivatives and another class was extended for new analogues, with an oxabicyclo[3.3.0]octane fragment as sugar moiety. The compounds were fully characterized and tested for antitumor activity. From these compounds, some of them presented antitumor activity with reduced toxicity, like the 6-substituted adenine derivatives with cyclopentyl, dimethyl or a double bond in the skeleton, or O2, O4-substituted thymine and 5-fluorouracil with functionalized  bicyclo[2.2.1]heptane skeleton.

Valorization of research results

The results of research activity was materialized in20 scientific papers (14 Scientific papers published in journals with non-zero relative Article Influence Score), 12 communications/ posters presented at scientific conferences, 1 granted patent (“Process for preparation of 7-alpha-(9(4,4,5,5,5-pentafluorothiopentyl)-nonyl)estra-1,3,5(10)-triene-3,17-beta-diol”: IT1374649-B; Florea Cocu, Costantino F., Lenna R., Menna L.), 1 patent application ("Procedure for obtaining a diesel biofuel and  some tenside from fatty materials ": A / 00059 / 25.01.2010, Emil Stepan, Sanda Velea, ConstantinTanase, Adrian Radu, Cristina Emanuela Enascuta, Elena Emilia Oprescu (gold medal at Inventika 2010)

Also, we can mention that a part of the research was the subject of a PhD thesis "Pharmacological and biochemical research on new synthetic prostaglandin" – Udeanu Denisa (2009), coordinated by  Prof. dr. Denisa Michele and Dr.chim. Florea Cocu (head of Team 4).
3.4.4.  International visibility

The team established a fruitful partnership with Industriale Chimica (Italy).

3.5. Activity report of team E5 - Synthesis of innovative drug substances
3.5.1. Directions / domains of research

The main research domain of this team is fine organic synthesis for potential therapeutic active substances from different classes of compounds. In this domain, the team approached two main directions:

· innovative products - the synthesis of certain chemical entities which can prove themselves to be compounds of therapeutic value. The focus is towards therapeutic directions of interest at European level.
· development of competitive technologies in order to synthesize generic medicines based on complex substances with high therapeutic value.

In the reported period the dynamics of the above mentioned directions is underlined by shifting from traditional research areas (antihypertensive calcium channel blockers, betablockers) to european level of priority therapeutic directions, with a focus on fields such as: chronic degenerative diseases (diabetes/obesity, Alzheimer disease) and anti-infectious drugs (antimicrobials, antifungals, antibacterials) and to the development of competitive technologies for the synthesis of complex substances with high therapeutic value (Amlodipine, Memantine). 
Most of the research directions of the team are approached in an interdisciplinary manner, both by the complementary expertise of its members and by collaborating with partners form universities, national and private research institutes and institutes of the Romanian Academy, SMEs).

3.5.2. Research team presentation - quantitative and qualitative aspects

The evolution of human resources


Most team members have competencies in organic-pharmaceutical chemistry, synthon identification and preparation, precursors of active drugs synthesis, purification and process up-scaling as well as in complementary areas: physical-chemical characterization and pharmacology.

The team consists of 13 members (corresponding to 8 full time scientists), among which 3 PhD. The team composition was rather stable, but, due to financial constrains difficulties were encountered in attracting, enrolling and maintaining young personnel. 

Infrastructure


The team used a modern and complete infrastructure, dedicated to fine organic synthesis, which was acquired after 2005, a specific material base for laboratory fine organic synthesis with modern equipments; installations for fine synthesis, refluxing, distillation, evaporators, autoclaves (different capacity), apparatus for determination of the melting points with digital image processing, magnetic and electric stirrers, technology and electronic balances, centrifuges with cooling, cryostat, rotational vacuum concentrator (different capacities), bath thermostats, glass vessels (different capacities); in this respect the research team can tackle any type of fine organic synthesis both on a laboratory level and on a micropilot level. 


3.5.3. Scientific performances

The most important achievements of the performed researches were based on finding and applying synthesis ways, work procedures and techniques with original elements and also quality and environmental European level standards; we mention the development of both fine organic synthesis laborious methods and of modern and performance methods for the structural and physical-chemical characterization and also for the pharmacological testing, methods that require accuracy, precision, reliability and reproducibility. These methods were applied for:

· molecular design of bioactive substance in different chemical classes

· modern antidiabetics from beta-3-adrenoreceptors agonist’s class (arylethanolamine derivatives);

· original anti-Alzheimer compounds, adamantane derivatives;

· heterocyclic derivatives as potential matrix metal proteinase inhibitors;

· original thioureides of various classes, derivatives of dibenzothiepines and dibenzooxepinex with potential antimicrobial activity;

· quinolones with antimicrobial activity;

· derivatives of phenoxiacetic acids substituted with sulfonamidic groups, with potential use as bio-degradable and non-toxic growth stimulators.

· complex combinations of transitional metals with oxicam ligands, active substances for the development of new original medicines for anti-inflammatory diseases therapies



The main results obtained are represented by:

· 213 original structures obtained and fully structural and physical-chemical characterized, presenting various pharmacological activities;
· 77 new or already known precursors required in the synthesis of the original final products;
· the development of methods/procedures and technologies of laboratory level synthesis for the new precursors (78) and the original products (213), as modern, feasible, with elements of originality, economical, efficient, attractive to some specialized SMEs, which could generate new jobs in the industry.

Projects

Over the period 2007-2011, the main research directions were developed in research programs CEEX, PN2 (Competitions I and II), in a total of 12 projects.

The research activities developed in the above mentioned programs have been realized by means of  strong partnerships between experienced research teams that focused and integrated leading competences and important human and material resources such as: High Education Universities (UMF Carol Davila - Faculty of  Pharmacy and Medicine, Medicine and Pharmacy University, Iasi, University of Bucharest - Faculty of Chemistry, University of Agricultural Sciences and Veterinary Medicine), various Institutes of the Romanian Academy (Center of Organic Chemistry “C.D. Nenitescu”, Institute of Biochemistry, Center of Physical Chemistry), Victor Babes Institute, Applied Biotechnology Center – BIOTEHNOL and SMEs 
(MICROSIM SRL).

One main result of team – short description

Antidiabetic medicines (NRDI Program - Contract 42-103/2008)


The activity of 17 newly synthesized compounds as potential agonists of beta-3-adrenergic receptors and experimental results characterized 7 of them as having influenced glucose metabolism towards decreasing glycaemic level (statistically significant compared to control group of diabetic rats and of BRL 37344), and ameliorating activity of enzymes implicated in diabetes disorders were evaluated. 


All 7 compounds also significantly decreased triglycerides and total cholesterols, compared to control group of diabetic rats. These compounds are otherwise distinguished by large safety limit because DL50 determined per os in mouse above 500 mg/kg-bw. For these compounds would be useful to further throughgoing research pharmacological studies for possible future developments as antidiabetes/antiobesity drugs.

Valorization of research results

The outcomes presented above have materialized in:

· 30 ISI articles (from which 23 published in journals with non-zero relative Article Influence Score ISI with );
· 11 patent applications at OSIM, regarding the original structures and their procedures of synthesis 
· 5 Patents  granted at national level
· 43 communications and oral presentations at national and/or international scientific meetings
· 1 technology at micro-pilot level  (Memantine)

	Scientific outcomes
	2007
	2008
	2009
	2010
	2011
	Total

	Articles
	5
	6
	11
	5
	3
	30

	Assigned patents
	-
	2
	1
	1
	1
	5

	Patent Applications
	-
	2
	-
	1
	8
	11

	Conferences
	13
	21
	1
	4
	4
	43
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3.5.4. International visibility


Research activities have been achieved within the framework of a collaboration contract with CHEMAGIS – Israel in order to obtain some synthetic alkaloid derivatives as intermediates for drug synthesis. 

3.6. Activity report of team E6 - Pharmaceutical nanotechnology

3.6.1. Directions/domains of research

The pharmaceutical nanotechnology team is a new team derived from the former group specialized in diagnostic tests, which was tasked to initiate researches in the field of nanotechnology, an area of​​ great interest and great prospective for future development of drugs. In this respect, the team has chosen as a first research direction liposomes as drug delivery systems with multiple applications, planning also other types of nanoformulations as therapeutic systems for controlled drug release, many of them based on biodegradable and biocompatible natural polymers obtained in the institute.  These research directions are interdisciplinar yinvolving expertise in chemical engineering, chemistry (pharmaceutical, analytical), biochemistry, molecular and cellular biology, pharmaceutical technology, pharmacology), which is assured by collaboration with a private research company (Pharmaserv International Ltd.). In the future the institute team will be enlarged by employing new scientist with specific competences.  
3.6.2. Research team presentation – quantitative and qualitative aspects

Human resources

The team is formed of 3 scientists. The leader of the group: chemist, senior researcher specialized in analytical chemistry, diagnostic tests, liposomes technologies, 1 young researcher, biochemist, also specialized in diagnostic tests, liposomes technologies and 1 research assistant, chemical engineer, specialized in macromolecular compounds, Ph.D. student. The young scientists are included in a training program in this specific domain, coordinated by the private research company above mentioned. 
Infrastructure is formed of the following equipments: HPLC - Agilent1200 Series, Spectrophotometer UV-VIS Specord M 42, Centrifuge Universal 320 Hettich, Rotary Evaporator Heidolph Laborota 4000, Vacuum Systems Vacuubrand MD 1C, Fully Programmable Digital Stirring Torrey Pines Scientific Hot Plate HS40, Ultrasonic cleaning unit Sonorex Digital 10 P, pH Meter Metler Toledo MP 220, Analytical balance Metler Toledo PB 303, Analytical balance Zaklady; the team also benefits  of the equipments provided by the same collaborating private research center.
3.6.3. Scientific performances

The most important achievements of the team are related to biomedical applications of nanotechnology; the team developed methods for liposome entrapment of various active substances (as for examples fluoroquinolones or allyl amine Naftifin), creating systems with controlled and delayed release of active substances. By modifying the lipid composition, liposomes with fluoroquinolone entrapment efficiency over 90% and desired release rate were obtained. In the case of naftifine, the results of skin retention studies in vivo showed a five times grater naftifine retention with liposomes when compared with naftifine solution.  

Projects
1. Studies for obtaining some hormone transdermal systems using liposomes as vectors for delivery and controlled release of active substance

2. Advanced research for the transformation of a waste (ostrich fat) in products with high economic value

3. Nanotechnology in Romania: a prospective study – NANOPROSPECT

Proposal projects in 2011 

4. Magnetic nanostructures as drug carriers for a new trombolytic therapy

5. Phytotherapeutical product used in some stages of antitumoral treatment obtained by nanotechnology.
As the main results of the team it is worthy to mention that, for the first time in Romania, it was obtained a transdermal system for hormones based on elastic nanovesicles: transferosomes and ethosomes. The transdermic gel with drospirenone, for example, is a transdermal drug delivery system, formulated as gel ultradeformable liposomes, providing transdermal delivery in therapeutic concentrations of milligrams per day. It circumvents the variables that could influence gastrointestinal absorption such as: pH, food intake and gastrointestinal motility and eliminates other digestive effects. It increases the bioavailability of the drug, because of elimination of the first pass hepatic metabolism and in the same time reduces toxic side effects. Gel ratio can be modulated in order to obtain an individualized therapy according to patient needs, because pharmacokinetic studies in vivo have shown a good proportion between drospirenone gel concentration, gel quantity, the skin surface of application and drospirenone plasma concentration.  

Valorisation of research results
The team being a new group, the research is in progress and the results are only at the beginning of its contribution to the knowledge in the field: 1 article and 9 conference and symposium presentations.

1.Cristina Dinu  Pîrvu, Cristina Hlevca, Alina Ortan, Elastic vesicels as drugs carriers through the skin, Farmacia, Vol. 58, 2, p 128 - 135, 2010

2. Cristina Hlevca, Cristina Dinu Pîrvu, Elena Pătruţ, Alexandra Haulescu, Lucia Pintilie, Studies concerning influence of formulation parameters on characteristics of flouroquinolone loaded liposomes, National Conference of Biomedical Engineering INGIMED IX,  Ed. Aisteda, ISBN 2008: 978-973-8408-27-2, 64-69
3. Cristina Hlevca, Cristina Dinu Pîrvu, Luigi Silvestro, Alina Ortan, Elena Patrut, Rasit Iuksel, Minerva Panteli, Elastic Nanovesicles As Steroid Hormones Transdermal Delivery System. Preparation, Characterization And In Vitro Evaluatory Studies, 10th National Seminar of Nanoscience and Nanotechnology, 18 Mai 2011
4. Cristina Hlevca, Cristina Dinu Pîrvu, Luigi Silvestro, Alina Ortan, Elena Patrut, Rasit Iuksel, Minerva Panteli, Transdermal System for hormone Delivery Based on Elastic Nanoliposomes, NANOPROSPECT Final Debate, 25 Mai 2011
5. Cristina Hlevca, Cristina Dinu Pîrvu, Luigi Silvestro, Alina Ortan, Elena Patrut, Rasit Iuksel, Minerva Panteli, Transdermal System for hormone Delivery Based on Elastic Nanoliposomes, NANOPROSPECT Final Debate, 25 Mai 2011
6. Cristina Dinu Pîrvu, Alina Ortan, Cristina Hlevca, Razvan Prisada, Studies concerning the influence of lipids type on the physico – chemical characteristics of elastic vesicles, 3nd International Symposium on “New Research in Biotechnology”18 -19 th November 2010, Bucharest, Romania

7.C. Hlevca, E. Patrut, L. Pintilie, M. Eremia, Studies Concerning the Preparation and Characterization of Fluoroquinolone loaded Liposomes, International Conference « Biomaterials, Tissue Engineering&Medical Devices « BIOMMEDD’ 2010, Sinaia, Romania, 23-25 th  September 2010 
8.Razvan Prisada, Cristina Dinu Pîrvu, Mihaela Ghica, Cristina Hlevca, Alina Ortan, Elena Patrut, Studies concerning the cinetics of active substance release from elastic vesicles, at International Symposium PRIOCHEM, Vth edition, Sinaia, 29-30 Oct. 2009 

9. Cristina Dinu Pîrvu, Cristina Hlevca, Alina Ortan, Elena Patrut, Luigi Silvestro, Studies Concerning The Preparation And Characterization Of Some Carrier DrugDelivery SystemsFrom The Second Generation, International Symposium PRIOCHEM, V-th edition, Sinaia, 29-30 octombrie 2009 

10. Cristina Hlevca, Elena Patrut, Minerva Panteli, Rashit Yuksel, Rodica Guta, Studies concerning  the preparation  and thecharacterization of naftine loaded liposomes, 2nd International Symposium on New Research in Biotechnology, Bucharest, Romania, 19 – 20th November 2009 
3.6.4. International visibility

· Hanover International Fair 2011: participation with the product named Transdermic gel with drospirenone
· The 5th International Congress of Nano-Bio Clean Tech 2008-October 27-30, San Francisco: In Vitro Studies Concerning the Use of Elastic Vesicles for Drospirenone Transdermal Delivery, Cristina Dinu Pîrvu, Alina Ortan, Cristina Hlevca
3.7. Activity report of team E7 - Analytical research

3.7.1. Directions / domains of research

In the research activities performed for the development of new active substances and new drugs, analytical research team has an important and difficult role to provide information about the purity, chemical structure, composition and stability of active substances and drugs, information about their quality, safety and performance. Therefore, the team is specialized in the development of analytical methods by advanced techniques, in concordance with performance parameter required by the UE Directives, based on which could be adopted the most suitable decisions to guide the synthesis research activities in the intended purpose, decisions for pharmaceutical formulations, as well as the use of drugs in therapeutic.

Analytical research team performs research activities in its own projects gained in national programs competitions, in collaboration to other NCPRI teams (microbial synthesis, vegetal extractive biotechnologies, and synthesis of natural compounds) and also in projects for research services for various drugs manufactures.

Competences of team are multidisciplinary: analytical chemistry, pharmaceutical chemistry, coordination chemistry, analytical investigation of drugs - elemental analysis (C,H,N,O), potentiometry, UV-VIS-IR spectrometry, atomic absorption spectrometry, mass spectrometry with plasma inductive coupled, high performance liquid chromatography/mass spectrometry coupled, gas chromathography with head space coupled. 

The development of analytical methods is accomplished by using multiple advanced techniques  with performance parameters required by EU Directives concerning sensitivity, selectivity, precision and robustness, as: elemental analysis (C,H,N,O), potentiometry, UV-VIS-IR spectrometry, atomic  absorption spectrometry, mass spectrometry with plasma inductive coupled, high performance liquid chromatography/mass spectrometry coupled, gas chromathography. The dynamic approached research direction was spectacular allowing investigation of structure, purity and assay of intermediaries and products obtained by chemical synthesis, microbial synthesis and vegetal extractive biotetechnologies, complex characterization of structure and composition of bioactive compounds from vegetal raw materials and herbal-based products, investigation of purity, identity and assay of active substances (from synthetic  to vegetable origin) in pharmaceutical forms -solide (capsule, tablets), liquids (injections, eye drops) as semisolids (gels, ointments), studies for determination the stability of actives substances and drugs, in real and accelerated conditions, in vitro and in vivo studies for drugs bioavailability. Also, as result of some researches, quality Specifications and/ or CTD documentations were elaborated.

Interdisciplinary or entrepreneurial initiatives

Besides the analytical research activities, performed in about 50 national research projects gained in competitions in collaboration with universities - UMF Carol Davila, USAMV, NICD and Research Centers -INCD-ICPE-CA, INCD-VictorBabes, IFIN-HH, INCD for Horticulture Biotechnology, Biotehnol, PharmaServ.International, Romanian Academy-ICF-I. Murgulescu, the team carried out a productive activitiy for Romanian (SintofarmSA,Infomed Fluids, LabormedSA, Slavia Pharm SA, MebraSA, Bioeel SA, Farmacom SA, Coman Product SRL, Fabiol SA, Argorom Plastics SA, Arena Group SA, MagistraC&C, TisFarmaceutic SA, SC RualLaboratories, Romferchim SA, Medchim SRL, Vitamar SA, SC Felsin Farm SRL, SC Glenmark SRL, Sanprodmed SRL, Reprezentanta GLPharma Romania) and foreign manufacturers consisting in: research activity for developing and validation quality control methods, stability studies of active substances and drugs, evaluation of  physical-chemical activities.

3.7.2 Research team presentation - quantitative and qualitative aspects

The evolution of the human resources

Analytical research team comprises eight scientific researchers with high experience and qualification: 2 scientific researchers 1st degree, 1 scientific researcher 2nd degree, 1 scientific researcher 3rd degree and 3 young researchers. 3 of the scientists got their PhD. The team is supported by 3 research assistants and 3 technicians. 

Infrastructure

Analytical infrastructure research includes a complex game of high-performance last generation equipments, with high precision, selectivity and sensitivity, which allow the evaluation of quality and efficiency of drugs at international standards level: organic elemental analyzer, (C,H,N,O), potentiometer titrator, UV-VIS and FTIR spectrometers, atomic absorption with flame ionization and graphite furnace spectrometer, mass spectrometer with inductively coupled plasma (ICP-MS), high performance liquid chromatographs (HPLC) with UV, DAD, fluorescence, refractive index, light scattering mass-spectrometer detectors, ultra performance liquid chromatograph coupled with mass spectrometer (UPLC-MS), high performance liquid spectrometer coupled with mass-spectrometer triple guard (HPLC/MS/MS), head space gas chromatograph, climate rooms for stability studies. The majority of these equipments were acquired by the funds team research projects, gained in national competitions (CEEX, Capacities and PN CD I, II programs).


One of the team goals was the development and upgrade of the infrastructure in order to fulfill national and European requirements and toopen RD system to the scientific international medium. In this respect, the certification as reference analytical research laboratory unique in Romania was obtained, for complete characterization of pharmaceutical products and drugs, according to EU requirements (GLP Authorization No 15.04.2011 by National Medicines Agency and Accreditation Certificate LI 738/17.12.2008) 

3.7.3 Scientific performances

The group developed more than 400 analytical methods for evaluation of different types of products. In this respect can be mentioned: 

· analytical  methods for HPLC, HPLC-MS for evaluation of active substances (piroxicam, meloxicam) from biological samples in bioequivalence studies; 
· analytical methods by ICP-MS for evaluation of some inorganic impurities from pharmaceutical substances, drugs  excipients and  recipients (Pb,Ni,Cd,Cr,As,Al,Va,Ba,Tl,Fe); 
· analytical methods by UV-VIS, FTIR, mass-spectrometry, HPLC techniques, for evaluation of purity, structure, composition from dosage pharmaceutical forms
· analytical methods by HPLC, HTPLC, ICP-MS, GC for structure and composition studies of bioactive compounds from vegetable material and products (flavonoids, polyphenols, aminoacids, peptides, vitamins, volatile oils, iridoids, fatty acids, triterpenic saponosids, essential microelements)
· analytical methods by UV-VIS, FTIR, elemental analysis, HPLC-MS for structure and chemical composition studies of new organic compounds obtained by synthesis with antidiabetic, neuroleptic, cardiovascular, antimicrobial activity
· analytical methods by elemental analysis, UV-VIS, FTIR spectrometry, ICP-MS for the study of complex compounds of Cu(II),Co(II) and Zn(II) with oxicams ligands (meloxicam, piroxicam)

Valorization of research results

The results of the research activity was materialized in 20 scientific papers (8 as analytical team and 12 coauthors), 22 national/ international communications (5 as analytical team and 17 coauthors), 2 books as coauthors and 18 national patents.

3.7.4 Recognition (national and international)



The team was awarded with 3 gold medals at international exhibitions.

3.7.5 International visibility


The team carried out research activities in collaboration with foreign pharmaceutical companies: 
· Novipharm (Austria), 
· EIPICO, NILE (Egypt), 
· SC Gulf Pharmaceutical Industries, 
· Lyca (India)

3.8. Activity report of team E 8 – Non-clinical pharmacology
3.8.1. Directions / domains of research

The specific R&D activity of the Non-clinical Pharmacological Team consists in non-clinical toxicological and pharmacological studies, microbiological evaluations, elaboration of in vivo pharmacological methods for efficacy, side effects, biocompatibility, by in vivo and ex vivo studies, for various biologically active structures obtained by soft chemistry or biotechnology, biomaterials (medical devices) and natural extracts, applied in many studies of national research programs, projects and direct research contracts with external beneficiaries.

The team implements adopted Safety and Efficacy Guidelines of The European Medicine Agency, recommendations of ISO 10993 - Biological evaluation of medical devices, assumed by National Agency for Medicines and Medical Devices. The use and maintenance of laboratory animals in INCDCF Vivarium is in compliance with the provisions and regulations issued by FELASA (Federation of European Laboratory Animal Science Associations) and taken ARSAL (Romanian Association for Laboratory Animal Science, functioning under the authorization of Veterinary Sanitary and Food Safety Board of Bucharest.

The Non-clinical Pharmacological Team carries out and adapts pharmacotoxicological evaluation methods for biologically active structures obtained by soft chemistry or biotechnology, biomaterials (medical devices) and natural extracts. 

Interdisciplinary or entrepreneurial initiatives

During the reported period, the Non-clinical Pharmacological Team was involved in 3 national research NPRDI projects (in consortia with “V. Babes” Institute, “Cantacuzino” Institute and other R&D entities) and attracted private funding of other 12 specific research projects. 

3.8.2. Research team presentation - quantitative and qualitative aspects

The evolution of the human resources

The team consists of 9 persons (2 PhDs, 1 PhD student), corresponding to 5.5 full time scientific researchers, with competences in human and veterinary medicine, biology, microbiology, experimental pharmacology. Stability of the group was constantly aimed, resulting in relatively balanced and constant research group.
Evolution of team members in terms of age and scientific degrees is presented below:
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	Age
	2007
	2008
	2009
	2010
	2011

	<  30
	1
	2
	2
	2
	2

	30 - 45
	3
	3
	3
	4
	4

	> 45
	3
	3
	3
	3
	3

	Total
	7
	8
	8
	9
	9
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	Scientific degree
	2007
	2008
	2009
	2010
	2011

	CS2
	1
	1
	1
	1
	1

	CS3
	4
	4
	4
	5
	5

	CS
	2
	2
	2
	1
	1

	AS
	0
	1
	1
	2
	2

	Total
	7
	8
	8
	9
	9


Infrastructure

The research activity benefits from special areas such as own laboratory animals hosting vivarium (with automated controlled air supply and temperature), clean rooms and high classified areas for microbiological laboratory, laboratories with modern equipment for research and development (Automatic biochemistry analyzer SelectraVitaLAB, Hematology automatic analyzer – AMP, Ultrapure water equipment, Ugo Basile Pletismometer, Isolated Organ Baths, Data Capsule Digital Recorder, Sterilization autoclave, Microbiological laminar flow hood Class II, etc.)

3.8.3. Scientific performances

The team developed in vivo and/ or ex vivo methods covering a large area of pharmacological issues: data acquisition for periarticular joint disease therapy, evaluation of antioxidant potential of essential oils, application of standardized methods for testing potential mutagenic or antimutagenic action of the preparations in an effort to align nonclinical pharmacological research to international standards, models to assess normal and pathological immunological status, models to assess changes in immune response in response to sepsis-induced septic shock induced surgically, evaluation of the immune response modulation followed by supportive therapy using natural compounds in neoplastic diseases, pharmacotoxicological and primary and secondary pharmacodynamic evaluations as regards antihystaminic, spasmolytic, anti-inflammatory activity, ex vivo models for assessing antihistaminic, spasmolytic active substances on the smooth muscle of organs and vessels.
Pharmacological evaluations were also made in the reported period for a large range of products: anti-Alzheimer potential compounds, new aryl ethanolamine derivatives with potential pharmacological properties, new structures with possible antidiabetic/antiobesity action from the beta-3-andrenergic receptors agonists class, products with hypoglycaemic activity, bacterial cellulose for pharmaceutical and industrial use, herbal product acting on CNS, selective plant extracts for prevention and treatment of chronic fatigue syndrome, original antiinflammatory drug formula based on vegetal active principles, phyto complexes from species of genus Lamium, bio-based oils bioproduct, anti-aging vegetal products, complex combinations of transition metals with oxicam ligands, transdermal hormonal systems using liposomes as transport vectors. 

All these research activity during 2007 – 2009 was finalized with a total of 109 pharmacological studies. The team also finalized working protocols for clean areas of the microbiology laboratory and laboratory animals hosting vivarium and is preparing documents for GLP accreditation of microbiology laboratory.


Valorization of research results


In the past 4 years, the research team participated as coauthors in 6 granted patents (3 in 2009, 1 in 2010 and 2 in 2011) and 6 registered patents (1 in 2009 and 5 in 2011). Also, there were published 5 scientific papers in scientific journals quoted journals and 8 communications were presented to scientific conferences.

3.8.4. Recognition (national and international)


As recognition of the scientific quality, the team was awarded with 3 national and 2 international prizes. 


Also, the team earned as members in the research team a number of 6 medals in national (1 gold medal, 1 silver medal) and international exhibitions (4 gold medals).

4. Representative project  - Enhancement of the visibility, performance and socio-economic impact of INCDCF-ICCF by developing phyto-therapeutical products and modern technologies
4.1. Short description

4.1.1. Context

Conventional therapies are no longer able to control the incidence of many diseases, so the discovery of new compounds and formulations to be simultaneously efficient, long lasting pharmacologically active and without/few side effects has become one of the most interesting topics in pharmaceutical research.

In contrast to synthetic drugs based on a single substance, phyto-therapeutically products exerts the beneficial effect by the additional or synergistic action of several compounds that act on a single or more target sites associated with a physiological process.

Nowadays, the pharmaceutical companies are making efforts to collect and process various plants in order to exploit their ability to fight several diseases, the nature acting as a source for bioactive raw material of primordial importance to use in the pharmaceutical industry.  More than 75 % of the first 150 drugs currently prescribed in the US are derived of plants, animals, fungi, bacteria, while in Europe the Western side continues to investigate the rational and conscious use of bioresources as for its Eastern side, a significant increase in trends concerning the therapeutical value of plant materials (in Bulgaria, Hungary, Greece, Croatia, etc there has been noticed a growing revival of phytotherapy).  

Keeping in mind this perspective and the richness and diversity of Romanian plant resources, the development strategy of INCDCF-ICCF has supported continuous participation in national and international project calls, aiming to ensure both financing of research activity in this field, as well as modernization and updating of required research infrastructure.

This support led to a concentrated effort to elaborate project proposals of research themes (for development of products, technologies and experimental methods) financed by national programs and co-financed by SMEs with long tradition in developing natural products (SC HOFIGAL IMPORT-EXPORT SA, SC FABIOL SA) or industrial technologies (SC BIOING SA), namely: CEEX program – 6 projects granted of 7 submitted (3/2005; 76/2006; 144/2006; 177/ 2006, 94B/2006, 73B59MIV/2006); RDI National Plan 2 - 1st competition - 2 projects granted of 4 submitted (61-014/2007; 61-017/2007); 2nd competition - 3 projects granted of 4 submitted (62-062/2008; 62-069/2008). 


The improvement of the research infrastructure in accordance to national and European requirements for analytical and in vitro pharmacological testing laboratories to support the activity of natural drug development was financed also by national projects dedicated to improvement of R&D infrastructure (100% successful proposals):59MIV/2005; 70MIV59MIV/2005; 170MIV59MIV/2006; 208MIV59MIV/2006; 35CPI59MIV/2007. 

Attracting other public financing form EU funding has been another goal to increase the research resources, and in this respect we applied to FP7 calls (2 project proposals). A successful project, in which INCDCF-ICCF is one of the partners, evaluates the potential and feasibility of the European industry to make high-value biobased products from medicinal and aromatic crops. Also, another FP7 proposal, concerning strengthening of Romanian research capacity in biotechnology and natural vegetable products area for integration in ERA (RORBIOVEG), was elaborated and submitted, but it was not financed (it gained 11,5 points, out of 15). 
4.1.2. Objectives

The main objective of this major project is to develop a wide range of herbal products from the stage of idea to finished products by corroborating technological, analytical and pharmacological results, putting into good account the institute’s tradition and expertise, contributing to our visibility and recognized performance and having a socio-economic impact. The project research topics present an interdisciplinary character based on the complexity of the investigation methods, from laboratory technologies and assays to industrial scale application, launching long-term public private partnerships to support industry-oriented technological development.

Besides the active role in maintaining the general health status, medicinal and aromatic plant research contributes also to increasing knowledge in efficient valorization of the Romanian plant biomass by developing high added-value products and to a more accurate characterization of indigenous vegetal species, some of which are not covered by monographs elaborated by European Medicine Agency because of incomplete data. 

Another objective of the project is to increase the knowledge in the field, finding new therapeutic areas for classes of natural compounds, by optimized product compositions. 

Increasing the professional level of human resources could also be achieved.  

An increase of companies competitiveness by enlarging their product range is also aimed by this project. 

4.1.3. Indicators


The project indicators consist of the following: 

· visibility achievement in scientific community as well as in public media;

· enlarged number of studied plant species;

· scientific and technical performances: new technologies and products protected by patents;

· technology transfer to industrial partners;

· PhD traineeships based on project topics;

· initiation of partnerships in small scale production 

4.2. Conception phase

Drug-design activity starts from the study of disease pathogenesis, selecting classes of plant compounds with therapeutic potential based on structure-function relationships. The study of biochemical mechanisms and targets of a selected disease and the relationship between the structure and function of natural plant compounds are basic conditions for starting the obtainment of high activity drug products, with a superior benefit/risk ratio. For example, it is well known that bioflavonoids exerts antioxidant and hepatoprotective effects, salicylic compounds are antiinflammatory, volatile oils and their terpenic compounds exhibits myorelaxing, sedative, spasmodic activities, etc. 

Based on solubility characteristics of selected classes of compounds, new optimized technologies for obtaining high curative selective extracts are elaborated. 

Well characterized and standardized extraction active ingredients are developed for pharmaceutical/nutraceutical products.

4.3. Development phase


Step by step, the complete cycle of the development of phytotherapeutic products in INCDCF-ICCF follows the scheme:

Extraction methods – obtainment of selective extracts

Selective extracts are enriched in certain classes of compounds resulting from specific processes of purification of total extracts obtained from plant raw material. The advantage of producing natural medicines based on selective extracts is that, unlike natural medicines composed of total extracts, first give a clear therapeutic action in a short time and alternatively low doses. Selective extracts may constitute the end product or can be combined with a number of other compounds which facilitate the formulation, improving its action or stabilize the extract. The activity enrolls in the general trend of creating drugs with zero toxicity, fewer side effects and pharmacologically effective. 

Classical and modern methods of extraction with organic solvents (eco-friendly as possible, with minimum solvents used and less residues) in normal or ultrasound-assisted conditions and purification (e.g. separation by ultrafiltration, vacuum liquid chromatography) are used. A special attention is given to isolation of volatile oils which is achieved by steam distillation or solvent extraction. 
Physico-chemical characterization

The analytical profile of each extract and end-product is achieved by analysisin accordance to European Pharmacopoeia guides in order to standardize and ensure the quality.
Preliminary analytical screening in order to  highlight marker compounds of each species and corresponding extract is achieved by HPTLC (high performance thin layer chromatography) using chromatographic systems for migration and specific derivatization for each class of compounds.

Quantitative analysis of previously identified compounds is performed by advanced methods (spectrophotometric dosage, HPLC (high performance liquid chromatography), GC (gas chromatography) for volatile compounds, ICP-MS mass spectrometry) in accordance with performance parameter required by the EU regulations.

In vitro pharmacological testing 

In vitro tests for evaluation of vegetal extracts are developed in two directions: non-cellular and cellular models.

By in vitro non-celullar models the potential antioxidant activity of the herbal products are evaluated (DPPH, chemiluminescence method, phosphomolybdenic acid).

Assessment of toxicity is evaluated in vitro by viability tests on relevant cell cultures - MTS (metabolic activity) and LDH ( membrane integrity).

As regards specific activity some experimental models were developed for antiinflammatory activity evaluation –NO and ICAM-1 production by endothelial cells (HUVEC) in normal conditions and TNF-α-stimulated. Also, a model of evaluation of cytokine-mediated responses was set and a fruitful collaboration has started for developing new experimental models- xMAP technology (multi-analytic profiling) using Luminex ® 200 ™ platform and proteomic analysis by SELDI-TOF-MS technology to reflect changes in the serum proteins in cell culture supernatants  induced by plant compounds.

In vivo and ex vivo pharmacological testing

Evaluation of toxicity of the herbal drugs is an essential measure to elaborate the CTD dossier (which was achieved for the new products EUCOLON and ORIGAVIR) and models of acute toxicity (single dose), chronic toxicity (persistent administration and topical, cutaneous and conjunctive tolerance) and genotoxicity (dominant lethal mutation test, micronucleus assay in mouse bone marrow) were adapted.

Preclinical evaluation in laboratory animals is done in accordance to EU ethics rules to determine the intensity, potency and toxicity of the dose-action by means of pharmacodynamics and pharmacotoxicological action. Data regarding the correlation dose-pharmacological activity, side effects, histopathology are also determined. 


Experimental models were developed and adapted for specific determination: myorelaxing and sedative activity (grip strength test), analgesic activity (hot-plate test), antitussive activity (irritation with ammonia vapors), antispasmodic activity (isolated organ bath), anti-inflammatory activity (computer plethysmometry), antioxidant activity (TBARS method in CCl4 intoxicated rats).
4.4. Execution phase

By corroborating the development steps above mentioned, selected bioactive extracts were obtained and their corresponding technologies were optimized and scaled up until reproducible results were obtained at INCDCF-ICCF pilot scale. Calculation of the process efficiency is made by quantification of marker compounds. Some technological bottlenecks due to the complexity of operations or the high cost of solvents and materials used are avoided.

This phase resulted in a number of 14 technologies and products from 10 plant species (20 studied), with different therapeutic targets.

4.5. Exploitation phase

Finished phytotherapeutic products and the corresponding technologies (comprising resources knowledge and know-how) developed were finally transferred to beneficiaries, assisting the implementation of developed processes to resolve issues that may affect product quality or reliability of technology.

The selected plant species turned into account were indigenous and as much as possible cultivated in non-polluted areas (in most cases, the partnership with SC HOFIGAL SA conducted to cultivation of project studied species: Rosmarinus officinalis, Salvia officinalis, Thymus vulgaris, etc).  

4.6. Representativeness

4.6.1. From performance point of view

Based on results from research projects and patents granted, a number of 4 phytotherapeutic products were transferred to the beneficiary companies and notified as dietary supplements(to SC HOFIGAL SA – CUTIGAL,patented in 2008,  MELACHORD, patented in 2009 and ORIGAVIR-patented in 2009; ANTIOXIDANT FORTE-patented in 2011 to SC FABIOL SA).
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Other 5 products and technologies resulted from the project execution are subjects of patent applications: bioflavonoidic product – PROFLAV, product with anti-inflammatory activity, antispastic product based on essential oils, product for aging associated diseases, eye-drops solution for infections and glaucoma treatment, the last one being the subject of an PCT patent application in 2011.

For partnership with a start up company for small scale production or to develop in an innovative company (spin-off), a number of 2 products are patented and in present are in INCDCF-ICCF portfolio – antiulcerous phytoproduct – patented in 2008, antimicrobial product-patented in 2009. 
This project development led also to a number of 4 PhD thesis, out of which 3 have already been defended publically and one is scheduled for the next year.
The project created also the opportunity to extend the application domains of the obtained extracts as, for example, crust corrosion inhibitors or ecological insecticides. 

4.6.2. From visibility point of view


Among phytotherapeutic products transferred to beneficiaries, 2 of them are already on the market, commercialized by private companies. The other products were presented at national and international exhibitions to attract potential investors (Romanian Research Exhibition 2010, Hannover Messe, 2011etc)

The scientific outcomes of the project were presented in 8 scientific articles in journals with non-zero relative AIS, more than 10 scientific papers in other ISI quoted journals and more than 20 communications/posters presented to scientific conferences.

As a result of this project, a large number of patents (7) and patent applications (10) were recorded, during the period 2007-2011. 
Concerning the visibility for large people audience, the project promoted the institute in mass-media (radio, electronic media, and economic journals).
4.6.3 Socio-economic impact point of view


The project leads to future development of Romanian pharmaceutical plant extraction companies, enlarging their range of products and consequently their market position. This effect allows the creation of new jobs. 

People’s accessibility to health improvement by using such types of products (generally safer and less expensive than synthetic ones) is increased.

Project results contribute to social-responsible sustainable development, favourizing the cultivation of medicinal plants instead of uncontrolled harvesting from the spontaneous flora. 

Institute’s development will be improved by exploiting R&D results in our own small scale production, enlarging our offer and strengthening the partnership relations, consolidating the market position and supporting a sustainable growth.
It has also to be mentioned that the project results generated a project financed from EFRD funds in the frame of RO-BG cross-border cooperation Programme 2007 – 2013 entitled:  MedPlanet - medical plant network for enhancement of the comparative advantage of Calarasi – Silistra cross-border area for sustainable development.
National Institute for Chemical – Pharmaceutical

Research and Development (INCD-ICCF)

CaleaVitan no 112

031299 - Bucharest, Romania

T + 4 021 322 44 04 // 321 21 17

F + 4 021 322 29 17

E mmisu@ncpri.ro

www.ncpri.ro
� Government Decision 1062/19.11.2011


�ibidem


� S.C. = commercial company


�Government Decision 1314/25.11.1996; Order 5533/2004)
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� Government Decision 1314/25.11.1996


� According with Government Decision 1667/7.10.2004 – Rules of Organization and Functioning of ICDC-CF


� "Costin D. Nenitescu" Institute of Organic Chemistry


� Mainly with impact on scientific and technological activities


� The minimum number of members is 5


� At the moment of self-assessment report elaboration these persons have various responsibilities at INCD-CF, such as general director, scientific director, chief of departments (5), representative of departments (2) 


� The number of projects/contracts per year was calculated by referring to the finish date of the project/contract


� another one ongoing contract was signed in 2009  but has deadline in 2012


� deadline in 2012


�  other 2 ongoing contracts were in 2009 but have deadline in 2012 


�  another one ongoing contract was signed in 2010  but has deadline in 2012


�  another one ongoing contract was signed in 2010  but has deadline in 2012


� deadline in 2012
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