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Introducere

Elaborarea si cercetarea medicamentului au o importanta
deosebita, prin faptul ca aduc un aport imens dezvoltarii so-
cietatii si progresului stiintifico-tehnic. Totodatd, aceasta ac-
tivitate constituie astazi un instrument de investigare, organi-
zare si comunicare a experimentelor si rezultatelor acestora,
cu implicarea specialistilor din diferite ramuri ale medicinei
si farmaciei. In acest sens, Centrul Stiintific al Medicamentului
(CSM) a fost si ramane in continuare un pilon important in stu-
diul medicamentului atat in tara, cat si peste hotarele ei.

Din punct de vedere istoric, CSM a fost fondat de Ministerul
Sanatatii si Protectiei Sociale la 14 octombrie 2006, ca o sub-
diviziune a Universitatii de Stat de Medicina si Farmacie , Ni-
colae Testemitanu”, fiind o continuitate a tuturor resurselor
fostului Institut National de Farmacie (primul director - Parii
Boris, doctor habilitat in medicind, profesor universitar). De
rand cu aceasta, este nevoie de mentionat si rolul extrem de
important al academicianului Vasile Procopisin, in fondarea
atat al INF cat si CSM.

Strategia de activitate a CSM este indreptata spre promo-
varea stiintei in spiritul valorilor democratiei, al libertatii aca-
demice si deschiderii spre integrare in comunitatea stiintifica
internationald si in spatiul de cultura si civilizatie europeana,
cu respectarea identitatii nationale. Aceasta strategie ofera
un cadru general prin care CSM urmeaza sa-si indeplineasca
obiectivul strategic, orientat spre elaborarea si implementa-
rea medicamentelor destinate optimizarii farmacoterapiei ba-
zate pe dovezi. Obiectivele strategiei definesc principalele as-
pecte ce caracterizeaza cercetarea stiintifica de excelentd, pe
plan national si international, in privinta tendintelor, cerinte-
lor, oportunitatilor si exigentelor. Pilonii de la care se porneste
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Introduction

The elaboration and research of the medicine have special
importance, by the fact that they bring a huge contribution
to the development of the society and the scientific-technical
progress. At the same time, this activity is today a tool for in-
vestigation, organization, and communication of experiments
and their results, with the involvement of specialists from dif-
ferent branches of medicine and pharmacy. In this sense, the
Scientific Center of Medicine (SCM) has been and remains an
important pillar in the study of medicine both in the country
and abroad.

From a historical point of view, SCM was founded by the
Ministry of Health and Social Protection on October 14, 2006,
as a subdivision of the State University of Medicine and Phar-
macy “Nicolae Testemitanu”, being a continuity of all resourc-
es of the former National Institute of Pharmacy (first director
being Parii Boris, doctor habilitatus in medicine, university
professor). Along with this, it is necessary to mention the ex-
tremely important role of academician Vasile Procopisin, in
founding both the NIPh and the SCM.

The activity strategy of the SCM is aimed at promoting
science in the spirit of the values of democracy, academic
freedom, and openness to integration in the international
scientific community and the space of European culture and
civilization while respecting national identity. This strategy
provides a general framework through which the SCM is to ful-
fill its strategic objective, oriented towards the development
and implementation of drugs designed to optimize evidence-
based pharmacotherapy.The objectives of the strategy define
the main aspects that characterize the scientific research of
excellence, at the national and international level, regarding
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suntresursele umane, infrastructura de cercetare, colaborarea
in regim de parteneriat inter-, multidisciplinar, geografic si in-
stitutional, managementul proiectelor de cercetare, generand
obiectivele specifice, privind cercetarea stiintifica ale CSM: (1)
studiul compusilor biologic activi din diverse specii de plante
si obtinute prin sintezd; (2) studii farmaceutice, farmacologice
si clinice ale produselor de sinteza cu actiune antiinfectioasa,
regenerantd, anestezica, expectorantd, anticolinesterazica,
psihotropa; (3) studiul complex al formelor farmaceutice ela-
borate; (4) acordarea in permanenta a serviciilor contractuale
de transfer tehnologic pentru producatorii autohtoni de me-
dicamente. Obiectivele dezvoltarii sectorului inovational sunt
indreptate spre noi metode de obtinere a principiilor biologic
active, analiza substantelor biologic active si a formelor far-
maceutice; noi formulari de medicamente, noi procedee de
fabricare a formelor farmaceutice, noi metode si procedee de
tratament.

Sarcina de baza pusa in fata Centrului este obtinerea pre-
paratelor medicamentoase, in primul rand, din materie prima
locald, ceea ce va spori accesibilitatea populatiei la medica-
mente si va diminua intr-o anumita masura dependenta de
importul de medicamente. Insuficienta pe piata farmaceutica
din RM a medicamentelor eficiente si accesibile Incurajeaza
includerea produselor elaborate in schemele terapeutice si de
reabilitare, contribuind la suplinirea acestui deficit si, totoda-
td, va duce la rezolvarea unor probleme ce tin de ameliorarea
sanatatii umane. Unul din principalele argumente ramane ac-
tiunea polivalenta a acestora, confirmata prin suportul studii-
lor clinice, ce vor veni sa confirme potentialul curativ-profilac-
tic al acestor preparate.

Descoperiri notorii internationale

Luand ca baza ideea obtinerii medicamentelor din diferite
surse, cercetdrile in CSM s-au axat pe urmatoarele directii: (1)
produse obtinute din matrie prima vegetala; (2) produse ob-
tinute prin sintezd; (3) produse combinate. Directiile mentio-
nate sunt obiect de studiu actuale si in activitatea mai multor
centre si institutii de cercetare din lume.

Exista multe lucrdri recent publicate despre elaborarea,
fitochimia, activitatea farmacologica, terapia, controlul calita-
tii si toxicitatea produselor farmaceutice de origine vegetala
[1-4]. Totodat3, este nevoie de mentionat, ca in continuare se
fac cercetdri pentru extinderea surselor de materie prima ve-
getala. Printre acestea se regaseste si cercetarea plantelor din
genul Monarda si genul Macleaya, care poseda un spectru larg
de actiune antimicrobiana impotriva bacteriilor gram-pozitive
si gram-negative, dar si a fungilor patogeni ale genului Candi-
da[7, 8].

Produsele obtinute prin sinteza reprezinta o directie cu po-
tential vast de cercetare a medicamentului. Pe parcursul anilor;
CSM s-a orientat spre elaborarea produselor de sinteza, pre-
ponderent cu actiune antimicobacteriana, antimicrobiana si
antifungica. In ciuda progresului rapid al stiintei, tratamentul
bolilor infectioase ramane o problema serioas3, care se refera
la comunitatea stiintifica, din cauza diferitor factori, care con-
duc la aparitia acestor boli si de asemenea, numarul crescut
de microorganisme patogene cu rezistenta multipla la medi-
camente [9-13]. Nevoia de proiectare a agentilor antimicro-
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the tendencies, requirements, opportunities, and exigencies.
The pillars from which it starts are human resources, research
infrastructure, collaboration in inter-, multidisciplinary, geo-
graphical and institutional partnership, management of re-
search projects, generating specific objectives for scientific re-
search of the SCM: (1) study of biologically active compounds
from various plant species and obtained by synthesis; (2)
pharmaceutical, pharmacological and clinical studies of prod-
ucts with different action: antibacterial, antifungal, regenerat-
ing, anesthetic, expectorant and anticholinesterasic; (3) the
complex study of the elaborated pharmaceutical forms (4) the
permanent provision of the contractual services of technologi-
cal transfer for the local manufacturers of medicines. The ob-
jectives of the development of the innovation sector are aimed
at new methods of obtaining biologically active principles and
analysis of biologically active substances and pharmaceutical
forms, new processes for the manufacture of pharmaceutical
forms and new formulations of drugs, as well as new methods
and procedures of treatment.

The basic task in front of the Center is to obtain medicinal
preparations, primarily from local raw materials, that will in-
crease the accessibility of the population to medicines and will
diminish to a certain extent the dependence on the import of
medicines. The insufficiency on the pharmaceutical market of
the Republic of Moldova of efficient and accessible medicines
encourages the inclusion of developed products in therapeutic
and rehabilitation schemes, contributing to fill this deficit and
will also lead to solving problems related to improving human
health. One of the main arguments remains their polyvalent
action, confirmed by clinical studies that attest to the curative-
prophylactic potential of these preparations.

Notorious international discoveries

Based on the idea of obtaining medicines from different
sources, the research in the SCM focused on the following di-
rections: (1) products obtained from plant raw materials; (2)
products obtained by synthesis; (3) combined products. The
mentioned directions are the object of study nowadays in the
activity of several research centers and institutions through-
out the world. There are many recently published papers on
the development, phytochemistry, pharmacological activity,
therapy, quality control and toxicity of herbal pharmaceuticals
[1-4]. At the same time, it should be mentioned that further
research is being done to expand the sources of plant raw ma-
terials. The research of plants from the genus Monarda and
the genus Macleaya is among them, they have a wide range of
antimicrobial action against gram-positive and gram-negative
bacteria, but also pathogenic fungi of the genus Candida [7, 8].

Products obtained by synthesis represent a direction with
vast potential for drug research. Over the years within the
SCM, we have focused on the development of synthetic prod-
ucts, mainly with antimicobacterial, antimicrobial and anti-
fungal action. Despite the rapid progress of science, the treat-
ment of infectious diseases remains a serious problem for the
scientific community, due to various factors that lead to these
diseases and also the increased number of pathogenic micro-
organisms with multiple drug resistance [9-13]. The need for
the design of new antimicrobial agents is even greater for the
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bieni noi este chiar mai mare pentru tratamentul infectiilor
pacientilor spitalizati cu transplant de organe, chimioterapie
anticanceroasa si pentru pacientii cu SIDA [14-17].

Totodata, este nevoie de mentionat, ca Republica Moldo-
va ramane 1n topul tarilor europene cu cele mai multe cazuri
de tuberculoza. Un fenomen important in TBC este rezistenta
la medicamente anti-TBC larg raspanditd. Rezistenta la medi-
camente este Intalnita In 105 tari. Aproximativ 9,7% dintre
persoanele cu tuberculoza multidrog-rezistenta au chimio-
rezistenta extinsa [18]. Tratamentul formelor rezistente de
tuberculoza este toxic si costisitor, iar rata de succes in mare
masura nesatisfacatoare. Luand in considerare rapiditatea cu
care tulpinele de Micobacterium devin rezistente, sunt deose-
bit de actuale cercetarile de dezvoltare de noi medicamente,
care implica noi mecanisme pentru tratarea tuberculozei, in-
clusiv, a celei multidrog-rezistente [19-23].

De rand cu cele spuse mai sus, putem specifica ca accentua-
rea si gestionarea eficienta a vecinatatii Republicii Moldova cu
UE reprezinta o reald oportunitate, determinata de pozitiona-
rea actuala a granitelor UE. Elaborarea Politicilor transfrontali-
ere ale Republicii Moldova, 1n special, in cadrul euroregiunilor
prezintd o continuitate a aplicarii Planului de Actiune RM-UE,
care si-au dovedit, pana in prezent, eficienta. CSM are un sir
de acorduri de colaborare si parteneriat, in vigoare, cu diferite
institutii din mai multe tari, care vizeazd, inclusiv, si colabora-
rea stiintifica. In ultimii ani, CSM a fost activ implicat in relatii
de colaborare cu universitati din Romania, centre de cercetare
din Ucraina, Germania, Rusia: UMF ,Carol Davila”, Bucuresti;
UMF ,Gr. T. Popa”, Iasi; UMF ,Iuliu Hatieganu” si Universitatea
Babes Bolyai din Cluj-Napoca; Asociatia pentru studiul auzului
si Clinica Urechii, Bucuresti; Spitalul Clinic de Recuperare, lasi;
Institutul de Farmacologie si toxicologie al AS, Kiev; Institutul
patoloie experimentald, oncologie si radiobiologie R. E. Kra-
vezki al AS, Kiev; Centrul de Studii Clinice Innophar, Ucraina,
Cernauti; Centrul de Medicina Moleculara Max-Delbruck, Ber-
lin, Germania; Clinica ORL a Universitatii de Medicina acad. I. P.
Pavlov, Sankt-Petersburg, Federatia Rusa etc.

De asemenea, au fost lansate propuneri de colaborare in-
ternationala si propuneri de proiecte bilaterale, perfectiona-
rea cadrelor stiintifice cu parteneri din Polonia, Austria, Croa-
tia, Slovacia, Ungaria, Estonia, Belarus, SUA. CSM este interesat
in consolidarea sistemului national de cercetare-dezvoltare si
inovare prin intensificarea cooperarii stiintifice internationa-
le. Persoane notorii, savanti, cadre didactice au participat la
conferinte, congrese organizate in cadrul CSM, au desfasurat
activitati didactice 1n cadrul Programului CEEPUS si vizite de
coordonare a activitatilor de colaborare. Astfel de parteneria-
te stiintifice ofera CSM oportunitatea nepretuita de a colabora
cu specialisti de marca din diversele domenii de activitate.

Contributii autohtone

Pe parcursul anilor, tematica cercetdrilor stiintifice ale CSM
a fost intr-o dezvoltare dinamica, domeniul principal fiind me-
dicamentul. Tema proiectului institutional in baza caruia acti-
veazd CSM este: ,Cercetdri complexe in domeniul elabordrii si
implementdrii de noi forme farmaceutice ale medicamentelor
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treatment of infections in hospitalized patients with organ
transplantation, anticancer chemotherapy and for AIDS pa-
tients [14-17].

At the same time, it should be mentioned that Republic of
Moldova remains at the top of European countries with most
cases of tuberculosis. An important phenomenon in TB is the
widespread resistance to anti-TB drugs. Drug resistance is
found in 105 countries. Approximately 9.7% of people with
multidrug-resistant tuberculosis have extensive chemoresis-
tance [18]. Treatment of resistant forms of tuberculosis is tox-
ic and expensive, and the success rate is largely unsatisfactory.
Given the rapidity with which Micobacterium strains are be-
coming resistant, research into the development of new drugs,
involving new mechanisms for the treatment of tuberculosis,
including multidrug-resistant, is particularly relevant [19-23].

Along with the above, we can specify that the emphasis and
efficient management of Moldova’s neighborhood with the EU
is a real opportunity, determined by the current positioning
of EU borders. The elaboration of the Cross-border Policies
of the Republic of Moldova, especially within the Euroregions
presents a continuity of the application of the Moldova-EU Ac-
tion Plan, which has proved, so far, their efficiency. The SCM
has a series of collaboration and partnership agreements in
force with various institutions in several countries, which also
include scientific collaboration. In recent years, SCM has been
actively involved in collaboration relations with Romanian uni-
versities, research centers in Ukraine, Germany, Russia: UMPh
“Carol Davila”, Bucharest; UMPh “Gr. T. Popa”, [asi; UMPh “Iuliu
Hatieganu” and Babes Bolyai University of Cluj-Napoca; As-
sociation for the Study of Hearing and Ear Clinic (Bucharest),
lasi; Clinical Rehabilitation Hospital; Institute of Pharmacol-
ogy and Toxicology of the AS, Kiev; Institute of Experimental
Pathology, Oncology and Radiobiology R. E. Kravezki of the AS
Kiev; Innophar - Ukraine Clinical Studies Center (Chernivtsi);
Max-Delbruck Center for Molecular Medicine, Berlin, Germa-
ny; ORL Clinic of the University of Medicine acad. I. P. Pavloy,
St. Petersburg, Russian Federation etc.

Proposals for international collaboration and proposals
for bilateral projects, improving scientific staff with partners
from Poland, Austria, Croatia, Slovakia, Hungary, Estonia, Be-
larus, USA. The Scientific Center of Medicine is interested in
strengthening the national system of research, development
and innovation by intensifying international scientific coop-
eration. Notorious people, scientists, teachers participated
in conferences, congresses organized within the SCM, carried
out teaching activities within the CEEPUS Program and visits
to coordinate collaboration activities. Such scientific partner-
ships offer the SCM the invaluable opportunity to collaborate
with brand specialists in the various fields.

Local contributions

Over the years, the theme of the SCM’s scientific research
has been in a dynamic development, the main field being the
medicine. The theme of the institutional project based on
which SCM activates is: “Complex research in the field of elabo-
ration and implementation of new pharmaceutical forms of
medicines of herbal origin and obtained by synthesis”. Given the
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de origine vegetald si obtinute prin sintezd”. In conditiile dez-
voltarii ascendente a industriei farmaceutice autohtone, sti-
inta medicamentului contribuie atat direct, cat si indirect la
dezvoltarea durabila a tarii prin majorarea securitatii farma-
ceutice a tarii si, ca rezultat - imbunatatirea calitatii vietii, ac-
cesibilitatea populatiei la medicamente, crearea noilor locuri
de munca etc.

In aceasti perioads, in cadrul CSM au fost elaborate si im-
plementate o serie de proiecte de cercetare, si anume:

= proiecte institutionale aplicative: 06.420.039A ,Ela-
borarea, studierea, producerea si standardizarea me-
dicamentelor autohtone din materie primd locald’,
2006-2010; 11.817.09.15A , Studii privind elaborarea si
implementarea unor medicamente indigene destinate op-
timizdrii farmacoterapiei bazate pe dovezi’, 2010-2014;
15.817.04.44A , Cercetdri complexe in domeniul elabord-
rii si implementdrii de noi forme farmaceutice ale medi-
camentelor de origine vegetald si obtinute prin sintezd’,
2015-20109.
proiecte in cadrul programului de stat: 16.00353.80.01A
»Elaborarea produselor farmaceutice in baza design-ului
molecular a unor noi substante chimice cu actiune antitu-
berculoasd si antineoplazica’, , Design-ul substantelor chi-
mice si dirijarea arhitecturii materialelor pentru diverse
aplicatii”, 2015-2016; 20.80009.8007.14 ,, Cercetdri com-
plexe de elaborare a noilor produse farmaceutice antiin-
fectioase autohtone pentru optimizarea farmacoterapiei
afectiunilor stomatologice, orofaringiene si auriculare”,
2020-2023 (in derulare).
proiecte de transfer tehnologic, scontate cu producerea
mai multor medicamente noi autohtone: ,Implementarea
in practica medicald a capsulelor Neamon-Hepa pentru
tratamentul si profilaxia cirozei hepatice’, 2007-2008;
»~Implementarea in practica medicald a produselor Floral-
ghin, unguent si Floralghin, pastd dentard adeziva’, 2010-
2011; ,Elaborarea si implementarea solutiei antiseptice
pentru mdini Aseptomin-RNP’, 2012-2013; ,Implementa-
rea in practicd a siropului de pdducel cu actiune antihiper-
tensiva’, 2012-2013.

Proiectele de inovare si transfer tehnologic au fost reali-
zate In parteneriate cu intreprinderi farmaceutice, care sunt
interesate in procese de cercetare si dezvoltare pentru susti-
nerea activitatilor cu caracter economic performant.

CSM a participat si in numeroase proiecte internationale
de cercetare bilaterale moldo-romane (Bucuresti 2014-2015,
2016-2018; Cluj-Napoca 2016-2018; lasi 2016-2018); moldo-
belarus (Minsk 2019-2020). in cadrul acestor proiecte au fost
sintetizate substante chimice noi, derivati ai norfloxacinei, s-a
elaborat un preparat farmaceutic inovator sub forma de pica-
turi auriculare si au fost obtinuti 3 compusi sintetici din gru-
pul propiltiodiazolochinazolinonei. Aceste proiecte au contri-
buit la integrarea cercetatorilor autohtoni in grupuri de cerce-
tare internationale, la instruirea tinerilor cercetatori in tehnici
moderne de sinteza, analiza si testare a efectelor biologice, la
stabilirea colabordrilor, care vor continua si in alte proiecte si
la cresterea vizibilitatii stiintifice prin realizarea de publicatii
la nivel Tnalt 1n reviste internationale cu factor de impact.
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upward development of the domestic pharmaceutical industry,
drug science contributes both directly and indirectly to the sus-
tainable development of the country by increasing the coun-
try’s pharmaceutical security and, as a result - improving the
quality of life, accessibility to medicines, creating new jobs etc.

During this period, a series of research projects were de-
veloped and implemented within the SCM, namely:

= applied institutional projects: 06.420.039A “Development,
study, production and standardization of domestic medici-
nes from local raw materials’, 2006-2010; 11.817.09.15A
“Studies on the development and implementation of indi-
genous medicines for the optimization of evidence-based
pharmacotherapy’, 2010-2014; 15.817.04.44A “Complex
research in the field of development and implementation
of new pharmaceutical forms of drugs of plant origin and
obtained by synthesis” 2015-2019.
project within the state program: 16.00353.80.01A “De-
velopment of pharmaceutical products based on the mo-
lecular design of new chemicals with antituberculous and
antineoplastic action”; “Design of chemicals and directing
Materials Architecture for various applications”, 2015-
2016; 20.80009.8007.14 “Complex research for the de-
velopment of new local antiinfective pharmaceuticals for
optimizing the pharmacotherapy of dental, oropharynge-
al and ear disorders”, 2020-2023 (ongoing).
technology transfer projects, resulting with the produc-
tion of several new local medicines: “Implementation in
the medical practice of Neamon-Hepa capsules for the
treatment and prophylaxis of liver cirrhosis”, 2007-2008;
“Implementation in the medical practice of products Flo-
ralghin, ointment and Floralghin, adhesive toothpaste”,
2010-2011; “Development and implementation of the an-
tiseptic solution for hands Aseptomin-RNP”, 2012-2013;
“Implementation in the practice of hawthorn syrup with
antihypertensive action’, 2012-2013.

Within the innovation and technology transfer project,
partnerships have been established with pharmaceutical
companies, which are interested in research and development
processes to support high-performance economic activities.

SCM has also participated in numerous international bi-
lateral research projects: Moldovan-Romanian (Bucharest,
2014-2015, 2016-2018; Cluj-Napoca, 2016-2018; lasi, 2016-
2018); Moldo-Belarus (Minsk, 2019-2020). New chemicals,
norfloxacin derivatives, were synthesized in these projects,
an innovative pharmaceutical preparation was developed in
the form of ear drops and 3 synthetic compounds were ob-
tained from the propylthiodiazoloquinazolinone group. These
projects have contributed to the integration of local research-
ers in international research groups, to the training of young
researchers in modern techniques of synthesis, analysis and
testing of biological effects, to the establishment of collabo-
rations that will continue in other projects and to increased
scientific visibility by high level publishing in international
journals with impact factor.

During the last years within the SCM, a series of scientific
results have been obtained that refer to the products obtained
from vegetable raw material. The phytochemical study of the
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Pe parcursul ultimilor ani, in cadrul CSM au fost obtinute
o serie de rezultate stiintifice care se refera la produsele ob-
tinute din matrie prima vegetald. S-a efectuat studiul fitochi-
mic al principiilor farmacologic active din speciile Macleaya
microcarpa (Maxim.) Fedde si Monarda fistulosa L., introduse
in culturd pe teritoriul CSCPM, USMF ,Nicolae Testemitanu”,
precum si genul Crataegus, specia Hypericum perforatum L.,
specia Chelidonium majus L., colectate din flora spontand a RM.

S-a elaborat o noua tehnologie de izolare a alcaloizilor ben-
zofenantridinici sanguinarina si cheleritrind - in forma de bi-
sulfati din frunze de maclee. Tehnologia propusa nu utilizeaza
solventi cu continut de halogeni sau alte substante toxice si
este inofensiva pentru sistemul ecologic. De asemenea, s-au
elaborat procedee de purificare a alcaloizilor izolati si trans-
formarea lor in salicilati - o noua forma chimica, mai lipofila,
cu destinatie topica. S-a elaborat procedeul tehnologic de ob-
tinere a uleiului volatil de monarda imbogatit cu timochino-
nd. Ca urmare, din materia prima autohtona au fost obtinute
substantele active: ,Sanguiritrin” (suma alcaloizilor benzofe-
nantridinici, in forma de bisulfati), care se utilizeaza pentru
prepararea formelor farmaceutice de uz intern si extern cu
actiune antimicrobiand, antifungicd si anticolinesterazica;
»Sanguirisal” (suma alcaloizilor benzofenantridinici, in forma
de salicilati) si ,Ulei volatil de monarda cu timochinona”, poa-
te fi utilizata pentru prepararea formelor farmaceutice de uz
extern cu actiune antimicrobiana si antifungica. Pe baza pro-
duselor vegetale si substantelor active obtinute din plantele
de monarda si maclee au fost elaborate formele farmaceutice:

=N

yExtract fluid de monarda”, , Tinctura de monarda”, ,Sirop de

~n ~n

monarda”, ,Ulei volatil de monarda 1%, solutie cutanatd”, ,Ulei
volatil de monarda 5%, picaturi bucofaringiene”, ,Sanguirisal
0,25%, solutie cutanata”. Studiile efectuate au permis elabora-
rea standardelor de calitate pentru produsele vegetale , Frun-
ze de maclee” si ,Parti aeriene de monarda”, precum si pentru
formele formaceutice elaborate, conform cerintelor Farmaco-
peei Europene si legislatiei nationale 1n vigoare.

Studiul compusilor biologic activi din specia Hypericum
perforatum L. s-a soldat cu elaborarea unui procedeu relativ
simplu de obtinere a substantei farmaceutice - Hiperforina de
dietilamoniu, din extractele hidroalcoolice de sunatoare, fara
izolarea preventiva a hiperforinei, care poseda efect antide-
presiv, antimicrobian, antitumoral [35, 36].

In studiul farmaceutic al plantei de rostopasca (Chelido-
nium majus L.), de asemenea, a fost elaborat un nou proce-
deu simply, ieftin si cu randament nalt de izolare din parti
aeriene a coptizinei, in forma de bisulfat de Coptizing, care are
mai multe actiuni farmacologice: hepatoprotectoare, colereti-
ca, antivirala, antimicrobiand, antiinflamatoare, antitumorala
[37].

Nu in ultimul rand, este nevoie de mentionat si,Siropul de
paducel”, obtinut din materie prima locala ,Flori si frunze de
paducel” si utilizat in tratamentul maladiilor cardio-vascula-
re. Acest produs a fost implementat in producerea industriala
(producator autohton ,Depofarm” SRL, Republica Moldova).

Majoritatea substantelor active obtinute, cat si produsele
farmaceutice elaborate, necesita continuarea cercetarilor, pre-
ponderent farmacologice si clinice.
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pharmacologically active principles of the species Macleaya
microcarpa (Maxim.) Fedde and Monarda fistulosa L., intro-
duced in culture on the territory of SCMPC, SUMPh “Nicolae
Testemitanu”, as well as the genus Crataegus, species Hyperi-
cum perforatum L., species Chelidonium majus L. collected
from the spontaneous flora of RM.

A new technology has been developed to isolate benzo-
phenanthridine alkaloids sanguinarine and chelerythrine - in
the form of bisulphates from the leaves of maclee. The pro-
posed technology does not use solvents containing halogens
or other toxic substances, and is harmless to the environment.
Processes have also been developed for the purification of
isolated alkaloids and their transformation into salicylates - a
new, more lipophilic, topical chemical form. The technological
process for obtaining volatile monard oil enriched with thy-
moquinone has been developed. As a result, the active sub-
stances were obtained from the local raw material: “Sanguiri-
trin” (sum of benzophenanthridine alkaloids, in the form of
bisulphates), which is used for the preparation of pharmaceu-
tical forms for internal and external use with antimicrobial,
antifungal and anticholinesterase action; “Sanguirisal” (sum
of benzophenanthridine alkaloids, in the form of salicylates)
and “Monard volatile oil with thymokinone”, can be used for
the preparation of pharmaceutical forms for external use with
antimicrobial and antifungal action. Based on herbal prod-
ucts and active substances obtained from monard and maclee
plants, the pharmaceutical forms were developed: “Monard

» o« »n o« » o«

fluid extract”, “Monard tincture”, “Monard syrup”, “Monard

» o«

volatile oil 1%, skin solution”, “Monard volatile oil 5%, oropha-
ryngeal drops”, “Sanguirisal 0.25%, skin solution”. The studies
carried out allowed the elaboration of quality standards for
the vegetal products “Maclee leaves” and “Aerial parts of mo-
nard”, as well as for the elaborated farmaceutical forms, ac-
cording to the requirements of the European Pharmacopoeia
and the national legislation in force.

The study of biologically active compounds of the species
Hypericum perforatum L. resulted in the development of a rel-
atively simple process for obtaining the pharmaceutical sub-
stance - Diethylammonium hyperforin, from St. John’s wort hy-
droalcoholic extracts, without preventive isolation of hyperfo-
rin, which has antidepressant and antimicrobial effect [35, 36].

The pharmaceutical study of the celandine plant (Chelido-
nium majus L.) also developed a new simple, inexpensive and
high yield process of isolation of aerial parts of coptizine, in
the form of Coptizine bisulfate that has several pharmacologi-
cal actions: hepatoprotective, choleretic, antiviral, antimicro-
bial, antiinflammatory, antitumor [37].

Last but not least, “Hawthorn Syrup” should be mentioned,
obtained from the local raw material “Hawthorn flowers and
leaves” and used in the treatment of cardiovascular diseases.
This product was implemented in industrial production (do-
mestic producer “Depofarm” SRL, Republic of Moldova).

Most of the active substances obtained as well as the de-
veloped pharmaceutical products require further research,
mainly pharmacological and clinical.

Regarding the products obtained by synthesis, research
in recent years has been directed towards the development
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Pentru produsele obtinute prin sinteza, cercetarile in ulti-
mii ani au fost indreptate spre elaborare de medicamente cu ac-
tiune antimicobacteriana si antifungica. Motivul alegerii aces-
tei directii a fost dictat de situatia, ca Republica Moldova este
printre cele mai importante tari europene cu cea mai mare
ratad de tuberculoza. Conform datelor OMS, incidenta globala a
tuberculozei in Moldova a depasit de aproximativ 3 ori media
inregistratd in Regiunea Europeana OMS (110 comparativ cu
40 de cazuri la 100.000 de persoane). in acest context, OMS a
estimat pentru Republica Moldova in 2018 o incidentd de 154
de cazuri la 100.000 de persoane, inregistrand 100 de cazuri
1a 100.000 de persoane [24-26]. De-a lungul anilor, in ciuda re-
alizarilor remarcabile ale medicamentului, tuberculoza (TBC)
ramane o boala raspanditd, una dintre primele zece cauze de
deces pentru populatia globala [27]. Luand in considerare ra-
piditatea cu care tulpinele de Micobacterium devin rezistente,
sunt deosebit de actuale cercetarile de dezvoltare de noi me-
dicamente, care implica noi mecanisme pentru tratarea tuber-
culozei, inclusiv a celei multidrog-rezistente.

Sunt bine cunoscute proprietatile curative, inclusiv antitu-
berculoase ale alcaloidului Tryptanthrin, insa utilizarea trip-
tantrinei in calitate de substanta activa cu actiune antituber-
culoasa este imposibila din cauza toxicitatii inalte [28, 29].

in baza docking-ului molecular, in cadrul Institutului de
chimie au fost obtinuti mai multi compusi de sinteza. Printre
chinazolinone substituite sunt deja cunoscute substante cu
activitate anticanceroasa, anticonvulsivantd, antibacteriana,
antifungica, citotoxica, antimicrobiana [30-32]. Cel mai mare
interes il reprezinta derivatii S-Me ai chinazolinonei [33, 34].
Propiltiohinotiadiazolul este un derivat de chinazolinona, tes-
tat la activitate antimicobacteriand, cu o inhibitie de 100% a
tulpinilor de Mycobacterium tuberculosis H,,Rv (ATCC 27294)
la o concentratie minima de inhibitie de 6.25 pg/ml, in com-
paratie cu Rifampicina [22]. Substanta nu este toxicd, fiind
clasatd in categoria 5 (DL50 >5000 mg/kg, p.o.) [23]. Aceasta
substantd este cercetata complex in vederea elaborarii unui
nou produs farmaceutic antimicobacterian.

In cadrul Laboratorului de evaluare preclinici si clinici a
medicamentului al CSM a fost implementata audiologia ex-
perimentald pentru evaluarea efectelor ototoxice si otopro-
tectoare a produselor medicamentoase (unica in regiunea
transfrontalierd). A fost determinata eficacitatea otoprotec-
toare a preparatelor medicamentoase Neamon-hepa (elabo-
rat anterior in cadrul CSM). De rand cu cele mentionate,a fost
determinata toxicitatea acutd la peste 20 substante medica-
mentoase; toxicitatea subcronica pentru 8 substante medica-
mentase; evaluatd activitatea hepatoprotectoare preclinica la
2 produse medicamentoase; au fost monitorizate 2 studii cli-
nice de determinare a eficacitatii si inofensivitatii produselor
medicamentoase (Neamon-hepa capsule, Flamena emulsie).

In cadrul CSM a fost elaborati teza de doctor habilitat in
stiinte medicale ,Eficitentizarea diagnosticului si farmacote-
rapiei afectiunilor analizatorului auditiv” (autor - Sergiu Pa-
rii, dr. st. med., conf. cercet.), axata pe cercetdri stiintifice in-
terdisciplinare complexe a unor preparate medicamentoase
combinate cu principii active de sinteza si naturiste si cerceta-
rea inofensivitatii farmacologice si eficacitatii otoprotectoare,
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of drugs with antimycobacterial and antifungal action. The
reason for choosing this direction was dictated by the situa-
tion that the Republic of Moldova is among the most impor-
tant European countries with the highest rate of tuberculosis.
According to WHO data, the overall incidence of tuberculosis
in Moldova has exceeded about 3 times the average recorded
in the WHO European Region (110 compared to 40 cases per
100,000 people). In this context, the WHO estimated for the
Republic of Moldova in 2018 an incidence of 154 cases per
100,000 people, registering 100 cases per 100,000 people
[24-26]. Over the years, despite the remarkable achievements
of the drug, tuberculosis (TB) remains a widespread disease,
one of the top ten causes of death for the global population
[27]. Given the rapidity with which Micobacterium strains are
becoming resistant, research into the development of new
drugs, involving new mechanisms for the treatment of tuber-
culosis, including multidrug-resistant, is particularly relevant.

The healing properties are well known, including the anti-
tuberculosis ones of the alkaloid Tryptanthrin, but the use of
triptanthrine as an active substance with antituberculous ac-
tion is impossible due to its high toxicity [28, 29].

Based on molecular docking, several synthetic compounds
were obtained at the Institute of Chemistry. Substituted quin-
azolinones are already known substances with anticancer, an-
ticonvulsant, antibacterial, antifungal, cytotoxic, antimicrobial
[30-32] activities. The greatest interest present the S-Me de-
rivatives of quinazolinone [33, 34]. Propylthiohinothiadiazole
is a quinazolinone derivative, tested for antimycobacterial
activity, with 100% inhibition of Mycobacterium tuberculosis
H37Rv strains (ATCC 27294) at a minimum inhibitory concen-
tration of 6.25 pg/ml compared to Rifampicin [22]. The sub-
stance is not toxic, being classified in category 5 (LD50 >5000
mg/kg, p.o.) [23]. This substance is being researched complex-
ly in order to develop a new antimycobacterial pharmaceuti-
cal product.

Within the Preclinical and Clinical Evaluation of Medicines
Laboratory of the SCM, experimental audiology was imple-
mented to evaluate the ototoxic and otoprotective effects of
medicinal products (unique in the cross-border region). The
otoprotective efficacy of the drug preparation Neamon-hepa
(previously developed within the SCM) was determined. Along
with those mentioned, the following were performed: deter-
mination of acute toxicity of over 20 drugs, subchronic toxicity
of 8 drugs, evaluation of preclinical hepatoprotective activity
of 2 medicinal products, monitoring of 2 clinical trials to eval-
uate the efficacy and safety of medicinal products approved by
MH RM (Neamon-hepa capsules, Flamena emulsion).

Within the SCM, the thesis of doctor habilitat in medical
sciences “Efficiency of the diagnosis and pharmacotherapy
of the auditory analyzer diseases” was elaborated (author -
Sergiu Parii, PhD, associate professor), focused on complex
interdisciplinary scientific research of combined medicinal
preparations with active synthetic and natural principles and
research on pharmacological safety and otoprotective efficacy,
as well as the elaboration of prognostic principles of vocal au-
diometry parameters, efficacy of pharmacotherapeutic treat-
ment and hearing aids in ear diseases.
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precum si elaborarea principiilor de pronostic a parametrilor
audiometriei vocale, a eficacitatii tratamentului farmacotera-
peutic si protezarii auditive in afectiunile urechii.

Actualmente, sunt la diferite etape de elaborare mai multe
proiecte de cercetare: de doctor habilitat in stiinte farmace-
utice (Livia Uncu, dr. st. farm., conf. univ.); de doctor in stiin-
te farmaceutice (doctoranzii - Uncu Andrei, Nicolai Eugeniu,
Podgornii Ana, Mazur Ecaterina, Fursenco Cornelia, Drumea
Maria, Stefanet Tatiana).

Rezultatele activitatii stiintifice, obtinute in cadrul Centru-
lui Stiintific al Medicamentului, pe perioada 2015-2019 sunt
reflectate In 247 lucrari publicate, dintre care: articole in re-
viste stiintifice in strainatate IS], cu factor de impact / alte re-
viste stiintifice atestate — 13/10 articole in reviste stiintifice in
tard - 30; articole in culegeri, in tara / in strainatate - 2/3; pu-
blicatii stiintifice electronice 5; comunicari orale / postere la
manifestari stiintifice din tara - 26/35; rezumate publicate la
manifestari stiintifice din tara - 74; comunicari orale / poste-
re la manifestari stiintifice de peste hotare - 24/39; rezumate
publicate la manifestari stiintifice de peste hotare - 109; re-
zultate mentionate cu medalii de aur la expozitii si saloane in
tara / peste hotare - 19; alte distinctii de apreciere a rezulta-
telor cercetarilor si elaborarilor (premii, diplome, mentiuni) -
15; metode noi documentate - 1; procedee documentate - 11.

Oportunitati, provocari, perspective

Trebuie de mentionat ca insuficienta si instabila finantare
au provocat anumite fenomene negative, care au afectat poten-
tialul stiintific existent: invechirea partiala a bazei materiale si
tehnico-stiintifice si reducerea afluxului cadrelor tinere etc. Cu
toate acestea, au fost depuse eforturi importante pentru pas-
trarea potentialului stiintific uman. In pofida dificultitilor cu
care ne-am confruntat putem semnala o crestere importanta
a eficientei activitatii stiintifice, exprimata prin sporirea nu-
marului de publicatii stiintifice, inclusiv peste hotare, in total,
si la un cercetator. Elaborarile stiintifico-tehnologice, prezen-
tate la diverse targuri si expozitii nationale si internationale,
au fost mentionate cu diferite distinctii prestigioase. Acest
fapt s-a datorat in mare masura fenomenului numit ,efectul
inertiei” (utilizarea informatiei stiintifice si stiintifico-experi-
mentale acumulate anterior) si, in primul rand, extinderii si
consolidarii relatiilor stiintifice internationale de colaborare
si cooperare.

Pentru eficientizarea activitatii stiintifice, sunt binevenite
masuri de consolidare a potentialului de cercetare, precum
extinderea colaborarii internationale cu centrele universitare
si de cercetare din alte state in vederea accesarii fondurilor si
programelor europene finantate de UE, determinarea surse-
lor financiare necesare pentru stimularea materiala a cadre-
lor de cercetare pentru elaborarea proiectelor, intensificarea
elaborarii articolelor stiintifice publicate in reviste recenzate
internationale si revistele recenzate nationale din categoria B
si C, consolidarea parteneriatului dintre mediul universitar si
de afaceri prin realizarea cercetarilor aplicative pe baze con-
tractuale cu diverse institutii si agenti economici.

Dezvoltarea cercetarii in domeniul medicamentului trebuie
sa raspunda constrangerilor majore existente la nivel regional
si national. Studiile desfasurate in diverse Universitati si In-
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Along with this, it is necessary to mention that several
research projects are being elaborated at different stages: of
doctor habilitat in pharmaceutical sciences (Livia Uncu, PhD,
associate professor), of doctor in pharmaceutical sciences,
(doctoral students - Uncu Andrei, Nicolai Eugeniu, Podgornii
Ana, Mazur Ecaterina, Fursenco Cornelia, Drumea Maria, Ste-
fanet Tatiana).

The results of the scientific activity, obtained within the Sci-
entific Center of Medicine for the period 2015-2019 are reflect-
ed in 247 published papers of which: articles in ISI abroad sci-
entific journals, with impact factor / other certified scientific
journals - 13/10; articles in domestic scientific journals - 30;
articles in collections, in the country / abroad - 2/3; electronic
scientific publications - 5; oral communications / posters at
scientific events in the country - 26/35; abstracts published at
scientific events from the country - 74; oral communications
/ posters at scientific events abroad - 24/39; abstracts pub-
lished at scientific events abroad - 109; results mentioned with
gold medals at exhibitions and salons in the country / abroad -
19; other distinctions for assessing the results of research and
elaboration (awards, diplomas, mentions) - 15; newly docu-
mented methods - 1; documented procedures - 11.

Opportunities, challenges, perspectives

It should be mentioned that insufficient and unstable fund-
ing has caused certain negative phenomena that have affected
the existing scientific potential: partial aging of the material
and technical-scientific base, reducing the influx of young staff
etc. However, significant efforts have been made to preserve
human scientific potential. Despite the difficulties we have
encountered, we can report a relatively significant increase in
the efficiency of scientific activity, expressed by the increased
number of scientific publications, including abroad, in total,
and per researcher. The scientific-technological elaborations,
presented at various national and international fairs and exhi-
bitions, were mentioned with various prestigious distinctions.
This was largely due to the phenomenon called the “inertia ef-
fect” (the use of previously accumulated scientific and scientif-
ic-experimental information) and, first of all, to the expansion
and consolidation of international scientific relations of col-
laboration and cooperation.

In order to make the scientific activity more efficient, mea-
sures to strengthen research potential are welcome, such
asexpanding international collaboration with university and
research centers in other countries in order to access Euro-
pean funds and programs funded by the EU, determining the
financial sources necessary for the material stimulation of the
research staff for the elaboration of the projects; intensify the
elaboration of scientific articles published in international
peer-reviewed journals and national peer-reviewed journals
in category B and C, strengthening the partnership between
the university and business environment by conducting ap-
plied research on a contractual basis with various institutions
and economic agents.

The development of research in the field of medicine must
respond to the major existing constraints at the regional and
national level. Studies conducted in various Universities and
Research Institutes are dispersed, punctual and related to
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stitute de cercetare sunt dispersate, punctuale si conexe altor
arii primordiale de interes (chimie, fizicd, nanomateriale). Mai
mult, existd o sincopa intre cercetarea fundamentald, cea care
indica posibile substante cu actiune medicamentoasa si fazele
urmatoare de cercetare pe animale de laborator si pe pacienti.
Totodat3, colaborarea intre industria farmaceutica si zona de
cercetare fundamentala si clinicad este precara, rezumandu-se
la tatonari de laborator sau studii de bioechivalenta (pentru
producerea de medicamente generice). intreaga industrie de
profil din tara realizeaza produse generice (medicamente care
au aceeasi substanta activa ca si originalul dar suporta doar
costurile de productie nu si cele de dezvoltare). Pe de alta par-
te, multe mari companii farmaceutice se confrunta cu serioase
probleme in fazele de cercetare-dezvoltare, la care se adauga
costurile imense implicate. Existd si anumite riscuri, care pot
periclica activitatea CSM, ca normele legislative neadecvate,
dependenta accesului la materie prima locala de factorii cli-
materici, finantarea insuficienta.

Pandemia generata de virusul SARS-CoV-2 si maladia
COVID-19

Pandemia de COVID-19 este caracterizatd prin provocari
clinice si de management, care necesita a fi abordata compre-
hensiv cu informatie relevanta si completa pentru cercetare si
intreprinderea masurilor ce se impun bazate pe dovezi stiinti-
fice. In Republica Moldova majoritatea studiilor care sunt ini-
tiate privitor la aceasta noud amenintare se bazeaza pe date,
de ordin institutional (institutia medicala) local sau regional.
Grupul de cercetatori, inclusiv si din cadrul CSM isi propun
elaborarea unui Registru electronic de date si dovezi, privind
infectia cu coronavirusul de tip nou (COVID-19). Registrul
electronic de evidenta al pacientilor COVID-19 va servi o sur-
sa de date si dovezi privind pacientii spitalizati cu COVID-19
in institutiile medico-sanitare publice de tip spitalicesc din
municipiul Chisinau. Informatia stocata in acest Registru va fi
utilizata Tn imbunatatirea tacticii de conduita in managemen-
tul pacientilor COVID-19. Registrul electronic de evidenta al
pacientilor COVID-19 va fi o sursa pentru cercetarile stiintifice
atat la nivel national, cat si pentru compararea datelor natio-
nale cu cele internationale. Analiza datelor obtinute din acest
Registru va oferi ipoteze semnificative pentru studiile clinice
si pentru evaluarea potentialului managerial.

Concluzii

Rezultatele stiintifice obtinute de-a lungul anilor in cadrul
CSM permit sa constatam, ca cercetarea stiintifica farmaceuti-
ca este in continua dezvoltare, in pofida multiplelor obstaco-
le si impedimente. Obtinerea substantelor active din materia
prima autohtona si elaborarea in baza lor a formelor farma-
ceutice originale;elaborarea si dezvoltarea de noi produse
combinate cu aplicare in diverse ramuri farmacoterapeutice;
obtinerea, cercetarea compusilor de sinteza cu dezvoltarea
ulterioara a formelor farmaceutice; dezvoltarea noilor sche-
me de tratament - toate sunt menite sa accelereze atingerea
obiectivelor strategice stipulate.

Prin colaborarea mai eficienta Intre industria farmaceutica
autohtona si zona de cercetare fundamentala si clinica aceste
obiective vor avea sanse reale de implementare.
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other key areas of interest (e.g. chemistry, physics, nanoma-
terials). Moreover, there is a syncope between basic research,
which indicates possible substances with drug action, and the
next phases of research on laboratory animals and patients.
The collaboration between the pharmaceutical industry and
the basic and clinical research area is precarious, limited to
laboratory testing or bioequivalence studies (for the produc-
tion of generic drugs). The entire profile industry in the coun-
try manufactures generic products (drugs that have the same
active substance as the original but bear only the costs of man-
ufacture and not development). On the other hand, many large
pharmaceutical companies face serious problems in the re-
search and development phases, to which are added the huge
costs involved. There are also certain risks, which can jeopar-
dize the activity of the SCM, as inadequate legislative norms,
the dependence of access to local raw materials on climatic
factors, insufficient financing.

Pandemic generated by SARS-CoV-2 virus and COVID-19
disease

The COVID-19 pandemic is characterized by clinical and
management challenges, which need to be comprehensively
addressed with relevant and complete information for re-
search and taking the necessary measures based on scientific
evidence. In the Republic of Moldova, most studies that are ini-
tiated regarding this new threat are based on local or regional
institutional data (medical institution). The group of research-
ers, including some from the SCM, aims to develop an elec-
tronic Registry of data and evidence on new type coronavirus
infection (COVID-19). The electronic register of COVID-19 pa-
tients will serve as a source of data and evidence on patients
hospitalized with COVID-19 in public hospital medical institu-
tions in Chisinau. The information stored in this Registry will
be used to improve conduct tactics in the management of CO-
VID-19 patients. The electronic register of COVID-19 patients
will be a source for scientific research both nationally and for
comparing national data with international ones. The analysis
of the data obtained from this Registry will provide significant
assumptions for clinical trials and for the evaluation of mana-
gerial potential.

Conclusions

The scientific results obtained over the years within the
SCM allow us to ascertainthat pharmaceutical scientific re-
search is constantly evolving, despite the many obstacles and
impediments. Obtaining the active substances from the local
raw material and elaborating on their base the original phar-
maceutical forms; elaborating and developing new combined
preparations with therapeutic use in various pharmacothera-
peutic areas; obtaining, researching synthetic compounds
with the subsequent development of pharmaceutical forms;
developing new treatment schemes - all aimed at accelerating
the achievement of the stipulated strategic objectives.

Through more efficient collaboration between the domes-
tic pharmaceutical industry and the area of fundamental and
clinical research, these objectives will have real chances of
implementation.
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