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Ce nu este, deocamdata, cunoscut la subiectul abordat

Progresele recente si rapide in terapia prin transplant de
tesuturi si celule scoate in evidenta probleme de siguranta,
calitate si eficacitate a substantelor de origine umana si pre-
zintd noi dileme etice.

Ipoteza de cercetare

Expunerea unei sinteze narative a literaturii contempora-
ne, referitoare la istoricul dezvoltdrii transplantului de tesu-
turi si celule.

Noutatea adusa literaturii stiintifice din domeniu

Este sintetizata informatia referitoare la etapele de dez-
voltare a transplantului de tesuturi si celule la nivel mondial
si in Republica Moldova. Sunt descrise consideratiile specifi-
ce, asociate originii materialului pentru transplant, precum si
valoarea terapeutica ale acestei metode de tratament.

Rezumat

Introducere. in ultimii ani, transplantul de tesuturi si ce-
lule umane a inregistrat o crestere ascendenta a ratei de suc-
ces, nu doar in ceea ce priveste numarul grefelor transplanta-
te, dar si in ceea ce tine de numarul indicatiilor terapeutice ca
urmare a progreselor recente si rapide in cercetarea biologica
si medicala. Scopul acestui articol este de a efectua o analiza a
trendului de dezvoltare la nivel mondial si in Republica Mol-
dova a transplantului de tesuturi si celule ca metoda, eficaci-
tatea careia poate varia de la un tratament, care salveaza viata
(de exempluy, in cazul arsurilor extinse), pana la imbunatatirea
majora a calitatii vietii.
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What is not known about yet, about the topic

Recent and rapid advances in tissue and cell transplantati-
on reveals safety, quality and efficacy issues of substances of
human origin, and presents new ethical dilemmas.

Research hypothesis

To provide an overview of current data on the history of
the development of tissue and cell transplantation.

Article’s added novelty on this scientific topic

The synthesis of the recent data on the stages of tissue
and cell transplantation’s development worldwide and in the
Republic of Moldova, the specific considerations associated
with the origin of the transplant material, the therapeutic va-
lue of this treatment method.

Abstract

Introduction. In recent years, transplantation of human
tissues and cells has registered an ascending increase in the
success rate, not only in terms of the number of grafts trans-
planted but also in terms of the number of therapeutic indi-
cations following recent and rapid advances in biological and
medical research. The purpose of this article is to conduct an
analysis of the development trend worldwide and in the Re-
public of Moldova of tissue and cell transplantation as meth-
ods, the efficacy of which can range from a life-saving treat-
ment (e.g. in the case of extensive burns) to a major improve-
ment in quality of life.



Tissue and cell transplantation

Material si metode. Se prezinta evolutia cronologica a tra-
tamentului prin transplant de tesuturi si celule, inclusiv, acele
contributii mai putin citate in literatura de specialitate. Au fost
studiate surse bibliografice din MEDLINE, PubMed, EUR-Lex
(Jurnalul Oficial al Uniunii Europene), manuscrise vechi, citate
originale etc.

Rezultate. Sunt elucidate etapele de dezvoltare a trans-
plantului de tesuturi si celule, odata cu aparitia unei categorii
noi, ,donatori”, si dezvoltarea unor relatii specifice, noi, intre
medic si pacient. Largirea spectrului de grefe si a modalitatilor
de utilizare a transplantului de tesuturi si celule umane intr-o
gama tot mai larga de maladii.

Concluzii. Cu toate ca transplantul de tesuturi si celule
umane a devenit o metoda de rutina de tratament pentru mul-
te tdri, disponibilitatea materialelor biologice de origine uma-
na de calitate inalta reprezinta o provocare.

Cuvinte cheie: transplant de tesuturi, transplant de celule,
banca de tesuturi si celule, biobanca.

Introducere

In ultimii ani, transplantul de tesuturi si celule umane a inre-
gistrat o crestere ascendenta a ratei de succes, nu doar in ceea
ce priveste numarul grefelor transplantate, dar si in ceea ce tine
de numarul indicatiilor terapeutice. in fiecare an, in lume, mii
de pacienti beneficiaza de transplant de tesuturi si celule, con-
stituind, spre exemplu, pentru anul 2015 in tarile Uniunii Euro-
pene, 38592 de pacienti cu transplant de tesut musculoschele-
tal, 9247 de pacienti cu transplant de cornee si 3322 de pacienti
cu transplant de celule stem hematopoietice [1].

Totul a inceput cu ,transplanturile traditionale”, ale caror
valoare terapeutica este recunoscuta de zeci de ani (cornee,
piele, vase sangvine, valve cardiace, celule hematopoietice,
maduva osoasa etc.), apoi, datorita progresului biotehnologic,
se dezvolta terapia si ingineria celulara, culturile celulare din
diferite tesuturi, ingineria tisulara, terapia genica.

Exista un acord general ca utilizarea produselor de origine
umana in medicina necesita asigurarea calitatii si sigurantei
intregului proces de donare, prelevare, testare, procesare, pas-
trare, stocare si distribuire a tesuturilor si celulelor de origine
umang, in scopul prevenirii transmiterii maladiilor. De fapt,
acesta a fost scopul major al Directivelor Comisiei Europene,
care acum se afla in faza de implementare, cat si a altor regle-
mentari in alte parti ale lumii [2-7].

Totodata, acest tip de terapii implica, de asemenea, consi-
deratii specifice asociate originii materialului pentru trans-
plant: respectarea consimtdmantului donatorului sau fami-
liei donatorului, principiului anonimitatii si a principiului
ne-remunerarii dondrii. Ambele aspecte, standardele tehnice
de calitate si bioetica, sunt si trebuie mereu sa fie in legatura
stransd, pentru a asigura un fundament solid pentru sistemul
de transplant si cele mai bune oportunitati si rezultate pen-
tru pacienti. Noi intram intr-o noua era a progresului medical
si biotehnologic. Un aspect al progreselor recente si rapide in
cercetarea biologica si medicald este ca tesuturile si celulele
umane sunt utilizate intr-o gama larga de patologii. O multime
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Material and methods. The chronological evolution of
tissue and cell transplantation is presented, including those
contributions less cited in the literature. The bibliographic
sources have been studied from MEDLINE, PubMed, EUR-Lex
(Official Journal of the European Union), old manuscripts,
original quotations etc.

Results. The stages of the development of tissue and cell
transplantation have been elucidated with the emergence of a
new category of people, called “donor”, and the creation of new,
specific relationships between physician and patient. Expand-
ing of graft spectrum and ways of using of human tissue and
cell transplantation in an increasingly wide range of diseases.

Conclusion. Although transplantation of human tissues
and cells has become a routine method of treatment, the avail-
ability of high-quality biological materials of human origin is
a challenge.

Key words: tissue transplantation, cell transplantation,
tissue and cell bank, biobank.

Introduction

In recent years, transplantation of human tissues and cells
has registered an ascending increase in the success rate, not
only in terms of the number of grafts transplanted but also in
terms of the number of therapeutic indications. Every year,
thousands of patients benefit from tissue and cell transplan-
tation, for instance, for the year 2015 in the countries of the
European Union, 38592 patients with musculoskeletal tissue
transplantation, 9247 patients with corneal transplantation
and 3322 patients with haematopoietic stem cell transplanta-
tion [1].

It all started with “traditional transplants”, whose thera-
peutic value has been recognized for decades (cornea, skin,
blood vessels, heart valves, hematopoietic cells, bone marrow
etc.). Then, due to biotechnological progress, it was developed
the cell therapy and cell engineering, cell cultures from differ-
ent tissues, tissue engineering, and gene therapy.

There is a general agreement that the use of products of hu-
man origin in medicine requires the quality and safety of the
entire process of donation, procurement, testing, processing,
storage and distribution of tissues and cells of human origin in
order to prevent the transmission of diseases. In fact, this was
the major goal of the European Commission Directives, which
are now under implementation, as well as other regulations in
other parts of the world [2-7].

At the same time, this type of therapy also involves specific
considerations associated with the origin of the transplant
material: observance of the donor or donor family consent,
the principle of anonymity and the principle of non-remuner-
ation of donation. Aspects, technical quality standards and
bioethics are and must always be closely linked to provide a
solid foundation for the transplant system and the best oppor-
tunities and outcomes for patients. We are entering a new era
of medical and biotechnological progress. An aspect of recent
and rapid advances in biological and medical research is that
human tissues and cells are used in a wide range of patholo-



dintre acestea, cum ar fi progresele in terapia prin transplant
sau in tehnologia de reproducere asistata, au avantaje incon-
testabile. Cu toate acestea, utilizarea tesuturilor si celulelor
umane pun probleme de sigurantd, calitate si eficacitate, si
prezinta noi dileme etice [8, 9].

Astfel, scopul acestei lucrari a fost evaluarea cronologica a
tratamentului prin transplant de tesuturi si celule ca metoda,
eficacitatea careia poate varia de la un tratament, care salvea-
za viata (de exempluy, in cazul arsurilor extinse), pana la imbu-
natdtirea majora a calitatii vietii.

Material si metode

La baza acestui studiu a fost cercetarea si evaluarea, in as-
pect cronologic, a tratamentului prin transplantul de tesuturi
si celule, elucidate in literatura de specialitate: articole din
MEDLINE, PubMed, EUR-Lex (Jurnalul Oficial al Uniunii Euro-
pene), manuscrise vechi, citate originale, tehnici etc.

Au fost folosite urmatoarele cuvintele pentru cautare pen-
tru surse electronice: istoricul transplantului, transplantul de
tesuturi, transplantul de celule, bancd de tesuturi si celule, bio-
bancd, stocarea tesuturilor, tesuturi pentru cercetdri medicale,
acte legislative, tissues grafts, cells grafts, tissue engineering,
EATB (European Association of Tissue Banks), AATB (American
Association of Tissue Banks), Newsletter Transplant, EUROCET.
in rezultat, au fost studiate: 4 monografii, 5 ghiduri, 6 directive
UE, 42 de articole si 12 rezumate.

Rezultate

Visul de a vindeca boli si leziuni prin transplant de organe,
tesuturi este, probabil, 1a fel de vechi ca istoria de vindecare cu
primele Incercari inregistrate de transplant de os, care datea-
za din Evul Mediu. Primul transplant de os documentat a fost
realizat in 1668 de catre un chirurg olandez, Job van Meeke-
ren, atunci cand a folosit craniul unui caine (xenogrefa) pentru
a trata defectul craniului la un soldat [10]. In 1869, prima ope-
ratie completamente documentata de grefare tisulara - trans-
plant de piele de la om la om - a fost realizata de chirurgul
elvetian Jacques-Louis Reverdin [11].

Istoria transplantului de tesuturi cu succes 1si are originile
la Inceputul secolului XX. Initial, era caracteristica realizarea
interventiei prin ,metoda directa”, care presupunea ca medicii
si chirurgii sa distribuie tesuturile pentru pacienti sau sa so-
licite material pentru transplantare de la familia pacientului
sau cunoscuti [12]. Metoda directa de transplant este cea care
a determinat aparitia unei categorii noi de persoane, numite
,donatori”, ceea ce, la randul sdu, a creat relatii noi intre me-
dic si pacient. Dezavantajele acestei metode nu au intarziat sa
apara in timpul fazei experimentale pentru transfuzia de san-
ge, care reprezintd una dintre primele aplicari terapeutice ale
tesuturilor de origine umang, in care donatorul si primitorul
erau conectati direct, brat la brat, pentru a preveni contactul
cu aerul si formarea trombilor. Aceasta metoda presupunea
incomoditati fizice pentru donator si primitor, era instabila,
iar doctorii, la momentul respectiv, nu cunosteau grupa san-
guind. Studiile 1n privinta transfuziei de sange si ale grupelor
sanguine, dupa descoperirile lui Dr. Karl Landsteiner din 1900
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gies. Many of these, such as advances in transplantation ther-
apy or assisted reproductive technology, have unquestionable
advantages. However, the use of human tissues and cells poses
safety issues, quality and effectiveness, and presents new ethi-
cal dilemmas [8, 9].

Thus the purpose of this research was the chronological
evaluation of tissue and cell transplantation as methods, the
efficacy of which can range from a life-saving treatment (e.g. in
the case of extensive burns) to a major improvement in quality
of life.

Material and methods

The basis of this study is the analysis and assessment in a
chronological aspect of tissue and cell transplantation, as elu-
cidated in the literature: articles from MEDLINE, PubMed, EUR-
Lex (Official Journal of the European Union), old manuscripts,
original quotations, techniques etc.

The following words have been used to search for elec-
tronic sources: transplant history, tissue transplantation, cell
transplantation, tissue and cell bank, biobank, tissue storage,
tissues for medical research, legislative acts, tissue grafts,
tissue engineering, EATB (European Association of Tissue
Banks), AATB (American Association of Tissue Banks), News-
letter Transplant, EUROCET; as a result have been studied: 4
monographs; 5 guides; 6 EU directives, 42 articles, 12 sum-
maries.

Results

The dream of curing illnesses and injuries by transplanting
organs, tissues is probably as old as the healing history with
the first attempts of bone transplant dating back to the Middle
Ages. The first documented bone transplant was carried out
in 1668 by a Dutch surgeon, Job van Meekeren, when using a
dog’s skull (xenograft) to treat the defect of the skull to a sol-
dier [10]. In 1869, the first fully documented transplantation
of human tissue to human tissue transplantation - skin trans-
plant was performed by Swiss surgeon Jacques-Louis Rever-
din [11].

The history of successful tissue transplantation has its ori-
gins at the beginning of the twentieth century, and at the be-
ginning it was characteristic of performing the “direct method”
intervention, which required doctors and surgeons to distrib-
ute tissues for patients or to request material for transplan-
tation from the patient’s family or acquaintances [12]. The
direct method of transplantation has led to the emergence of
a new category of people, called “donors”, which in turn has
created new relationships between physician and patient. The
disadvantages of this method were not delayed to appear dur-
ing the blood transfusion experimental phase, which is one of
the first therapeutic applications of human tissues where the
donor and the recipient were directly connected to the arm
to prevent contact with air and thrombus formation. This
method involved physical inconveniences for the donor and
the recipient, was unstable, and doctors at the time did not
know the blood group. Studies regarding blood transfusion,
after Dr. Karl Landsteiner’s 1900 discoveries (even if blood
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(chiar daca transfuzia de sange nu este definita ca transplant),
au constituit o baza pentru studiul histocompatibilitatii si a
favorizat, la randul sau, dezvoltarea tehnicilor de transplant
[13]. Ulterior, in 1906, doctorul Edward Zirm din Clinica Ocu-
larda Olomouc (Republica Ceha) realizeaza primul transplant
de cornee [14], iar In 1908, Dr. Erich Lexer efectueaza primul
transplant de articulatie a genunchiului de la un donator de-
cedat [15]. Lucrarea de pionierat in tehnica chirurgicala de
transplant a fost efectuata la inceputul anilor 1900 de catre
chirurgul francez Alexis Carrel, alaturi de Charles Guthrie,
care au dezvoltat tehnici pentru suturarea arterelor si vene-
lor. Operatiunile lor de anastomoza si noi tehnici de suturare
au pus bazele transplantologiei ulterioare, iar Alexis Carrel a
castigat Premiul Nobel pentru Fiziologie sau Medicind in 1912
[16,17].

In prima decadi a secolului XX a fost descoperit ci singele
colectat in solutie de citrat de sodiu si glucoza nu formeaza
cheaguri si poate fi pastrat mai multe zile intr-un vas cu ghea-
ta. Totusi, abia 1n perioada Razboiului Civil din Spania (1936-
1939), in timp ce medicii de pe ambele parti se confruntau cu
un numar foarte mare de victime, perioada de pastrare pre-
lungita a fost valorificata pentru a separa donatorii si primi-
torii in timp si spatiu - ,abordarea indirecta” [12]. Civilii erau
recrutati ca donatori si le era determinata grupa sanguina.
Sangele era colectat in solutie de citrat de sodiu si glucoza si
expediat In cutii termo-izolatoare sau cutii de panz3, cu captu-
seala groasa de funie, la spitalele de campanie de pe campurile
de lupta [18].

In aceeasi perioadi, metoda indirecta a inceput si fie adap-
tata si pentru alte tipuri de tesuturi de origine umana. Primul
exemplu a fost asa numita ,Banca de ochi”, inaugurata in ora-
sul Odessa de Vladimir Filatov, oftalmologul principal al URSS.
n 1929, Filatov a declarat rizboi cecititii corneei si a inceput
sa trateze pacienti in numar foarte mare din intreg URSS-ul,
efectuand peste 3500 de transplanturi de cornee pana in anul
1956 [19]. In momentul in care numarul donatorilor din re-
giunea Odessa a devenit insuficient, s-a Inceput colectarea de
grefe de la donatori decedati de la Institutul Sklifosovski din
Moscova, unde erau adusi un numar impundtor de traumati-
zati [20]. Filatov a elaborat o metoda rezonabila de impache-
tare a ochilor pentru transportarea lor in siguranta, numita
,metoda umeda”, care consta in utilizarea unor containere cu
gura larga, de obicei din sticl3, cu un suport la baza pentru fi-
xarea tesutului prelevat si cu un mediu de pastrare [21]. Con-
tainerele erau plasate in termos cu gheata, la randul lui pus
in cutii marcate cu o cruce rosie si expediate cu trenul. Astfel,
tesuturile parcurgeau 500 de mile, pina ajungeau in clinica lui
Filatov.

in literatura se discuti despre istorii ale stocdrii de tesuturi,
deoarece nu exista douad banci de tesuturi identice. Unele vari-
atii tin de tipul de tesuturi depozitate, dar, in ceea ce priveste
bancile 1n care se depoziteaza acelasi tip de tesuturi, diferen-
tele pot fi explicate de cine, unde si cand au fost inaugurate si
dezvoltate bancile respective. Fiecare banca a dat preferinta
unor anumite tehnici si a stabilit relatii distincte cu statul, sis-
temul de sanatate, sponsori, piatd, donatori si rudele lor, pre-
cum si cu recipientii [22].
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transfusion is not defined as transplantation), formed a basis
for the study of histocompatibility and favoured the develop-
ment of the techniques of transplantation [13]. Later in 1906
Dr. Edward Zirm from Ocular Clinic Olomouc (Czech Republic)
performed the first corneal transplantation [14] and in 1908
Dr. Erich Lexer performed the first knee joint transplanta-
tion from a deceased donor [15]. Pioneering work in surgical
transplantation was performed in the early 1900s by French
surgeon Alexis Carrel, alongside Charles Guthrie, who devel-
oped techniques for suturing arteries and veins. Their surgical
anastomosis and new suturing techniques laid the foundation
for subsequent transplantation, and Alexis Carrel won the No-
bel Prize in Physiology or Medicine for his 1912 work in the
domain [16, 17].

In the first decade of the 20" century it was discovered that
the blood collected in the sodium citrate solution and glucose
did not form clots and can be stored for several days in an ice-
vessel. However, during the Civil War in Spain (1936-1939),
while doctors on both sides faced a very large number of vic-
tims, the prolonged retention period was used to separate do-
nors and recipients in time and space - “indirect approach”
[12]. The civilians were recruited as donors and their blood
group was determined. The blood was collected in sodium cit-
rate and glucose solution and dispatched in thermo-insulating
boxes or cloth boxes with thick rope lining to campaign hospi-
tals on battlefields [18].

During the same period, the indirect method began to be
adapted for other types of human tissues. The first example
was the so-called “Bank of Eyes”, inaugurated in the city of
Odessa by Vladimir Filatov, the main ophthalmologist of the
USSR. In 1929, Filatov declared war on corneal dentistry and
began treating many patients throughout the USSR, carry-
ing over 3500 corneal transplants until 1956 [19]. When the
number of donors in the Odessa region became insufficient,
began the graft collection from the deceased donors from
the Moscow Institute of Sklifosovski, where a large number
of traumatized people were brought. [20] Filatov has devel-
oped a reasonable packaging method for safely transporting
the eyes, called the “wet method”, which consists in the use of
large-hole containers, usually glass, with a support at the base
for fixing the tissue taken and a storage medium [21]. The con-
tainers were placed in an ice thermos, placed in boxes marked
with a red cross and shipped by train, thus the tissues passing
500 miles and reaching the clinic of Filatow.

Literature discusses histories of tissue storage because
there are no two identical tissue banks. Some variations relate
to the type of stored tissue, but for banks where the same type
of tissue is stored, the differences can be explained by who,
where and when the banks were inaugurated and developed.
Each bank preferred certain techniques and established sepa-
rate relationships with the state, health system, sponsors, the
market, donors and their relatives and recipients [22].

However, even if the blood banks quickly replaced the di-
rect blood infusion method, it took about 50 years for tissue
banks to monopolize the process of collecting and supple-
menting human tissue reserves, largely due to the fact that



Totusi, chiar daca bancile de sange au inlocuit rapid me-
toda directa de transfuzie, a fost nevoie de aproximativ 50 de
ani pentru ca bancile de tesuturi sa monopolizeze procesul de
colectare si suplinire a rezervelor de tesuturi umane, iIn mare
parte, din cauza ca chirurgii puteau usor sa colecteze ,pe fu-
ris” tesuturi pentru colectii personale, din sala de operatie sau
morga.

La inceput, grefele de tesuturi experimentale erau pre-
levate de la persoane vii. Tesuturile erau rar colectate de la
cadavre, si atunci doar de catre chirurgi curajosi, care se con-
fruntau cu situatii disperate. Medicii stiau foarte bine cat de
repede se dezvolta si se multiplica agentii patogeni la cadavru
si erau speriati de potentialele consecinte medicale in cazul
plasarii unei grefe de tesut cadaveric unui pacient viu [23].

Un alt motiv din care medicii ezitau sa preleveze tesuturi
de la cadavru era faptul ca acest proces se includea in perioa-
da ritualurilor funebre (efectuate in perioada dintre deces si
inmormantare si in care corpul sufera de ambiguitate catego-
rica) delicate si necesitatea de comunicare cu rudele si apro-
piatii donatorului [24]. Bancile de tesuturi, care se confruntau
cu reguli scrise si nescrise, si care urmareau buna respectare
a acestor ritualuri, au avut un rol important pentru ,activitate
culturald” si ,activitate organizationald” [12, 25]. ,Activitate
organizationald” este o prescurtare pentru sarcinile tehnice si
administrative, implicate in procesele de prelevare, procesare,
stocare si distribuire a tesuturilor umane si include reglemen-
tari practice privind obtinerea permisiunii de prelevare si de
pastrare a cadavrului. ,Activitatea culturala” include dezvolta-
rea politicilor oficiale si semi-oficiale pentru obtinerea permi-
siunii pastrarii cadavrelor, crearea posibilitatilor de realizare
a obiceiurilor ,de suflet” si constientizarii valorii actului de
donare. ,Activitatea culturald” necesita reglementari de stat,
deci, este un element politic. Este necesar un public de profil
larg pentru a realiza activitate culturald, spre deosebire de ac-
tivitatea organizationala, care se realizeaza inafara vizorului
public, pentru pastrarea promptitudinii si discretiei [26].

Activitatea organizationald

Actualmente, bancile de tesuturi produc si distribuie gre-
fe consistente, standardizate si interschimbabile, care pot fi
utilizate uniform in diferite institutii si chiar la nivel interna-
tional [27]. In anii 1949-1950, Peter Medawar, om de stiinti
din Marea Britanie, a stabilit un spectru de afinitati intre au-
togrefe, pe de o parte, si, pe de altd parte, o mare diferenta
intre donator si primitor, si ca rejetul materialului grefat de
origine strdind este un raspuns imunologic achizitionat in pe-
rioada intrauterina [28]. Descoperirile lui in domeniul imuno-
logiei transplantului l-au consacrat pe el si pe Frank Macfar-
lane Burnet si le-au adus Premiul Nobel in 1960. Cercetarile
si experienta clinica au dus la largirea spectrului de tesuturi
prelevate, alaturi de cornee, care s-a demonstrat a fi imunolo-
gic ,privilegiatd”, fiind, astfel, plasata alaturi de autogrefe. La
extrema opusa fiind pielea, care este extrem de susceptibila
pentru rejet. Spectrul a influentat ,nisele” produselor in care
fiecare tip de tesut este clasat. Astfel, corneea este, in mod nor-
mal, tratatd ca un produs de substitutie universal, in timp ce
pielea neprelucrata serveste ca pansament biologic temporar
pentru rani [29].
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surgeons could easily collect “thievishly” tissue for personal
collections, surgery rooms, or morgue.

Initially, experimental tissue grafts were taken from living
people. Tissues were rarely collected from corpses, and then
only by courageous surgeons who faced desperate situations.
Physicians knew very well how rapidly the pathogens devel-
oped and multiplied in the corpse and were scared of the po-
tential medical consequences in the case of the placement of a
cadaveric tissue graft to a living patient [23].

Another reason physicians hesitated to take tissue from the
corpse was that this process was included during the funeral
rituals (these rituals that were present between the death and
funeral and in which the body suffered from categorical am-
biguity) and the need for communication with relatives and
close associates of the donor [24]. Tissue banks, which were
confronted with written and unwritten rules that followed the
good observance of these rituals, had an important role for
“cultural activity” and “organizational activity” [12, 25]. “Or-
ganizational activity” is an abbreviation for the technical and
administrative tasks involved in human tissue procurement,
processing, storage and distribution processes, and includes
practical arrangements for obtaining the body’s procurement
and retention permission. “Cultural activity” includes the de-
velopment of official and semi-official policies for obtaining
the permission to keep the corpses, creating possibilities for
the realization of “soulful” customs and awareness of the value
of the donation act. “Cultural activity” requires state regula-
tion, so it is a political element. A wide-profile public is need-
ed to carry out cultural activity, as opposed to organizational
activity that takes place outside of the public viewer, to keep
promptness and discretion [26].

Organizational activity

Currently, tissue banks produce and distribute consist-
ent, standardized and interchangeable grafts that can be used
uniformly in different institutions and even on international
level [27]. In the years 1949-1950, Peter Medawar, a scientist
in the United Kingdom, established a range of affinities be-
tween autografts, on the one hand, and, on the other hand, a
great difference between the donor and the recipient, and that
the rejection of the grafted material of foreign origin is an im-
mune response acquired during the intrauterine period [28].
His findings in the field of immunology in transplantation have
consecrated him and Frank Macfarlane Burnet and brought
them the Nobel Prize in 1960. Research and clinical experi-
ence have led to the widening of the spectrum of tissues taken
along with the cornea that has been shown to be immunologi-
cally “privileged”, being placed next to autografts, at the oppo-
site extreme being the skin, which is extremely susceptible to
rejection. The spectrum influenced the “niches” of the products
in which each type of tissue is ranked, so the cornea is normally
treated as a universal substitution product, while the raw skin
serves as a temporary wound dressing [29].

There were proposed, gradually invented the necessary
tools for taking uniform tissues from non-standard human
bodies. Eugen von Hippel, an ophthalmologist working in Hei-
delberg, Germany, was the one who proposed the creation of
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Au fost propuse, inventate treptat, instrumentele necesare
pentru prelevarea unor tesuturi uniforme din corpurile uma-
ne nestandardizate. Eugen von Hippel, medic oftalmolog care
activa in Heidelberg, Germania, a fost cel care a propus crearea
trepanatorului, un instrument mecanic cu dinti de fierastrau,
cu care se pot tdia piese rotunde de la nivelul ochiului atat a
donatorului, cat si primitorului [30]. Pentru prima data, el a
folosit acest instrument in 1887, in timpul unei operatii in care
a inlocuit corneele unei tinere cu cornee de iepure. Primul
dermatom, un dispozitiv calibrat pentru prelevarea uniforma
a pielii, de o grosime predeterminatd, a fost creat in 1937 de
catre Earl C. Padgett Senior [31]. Dermatomul Reese, creat in
timpul celui de-al doilea razboi mondial, in 1940, a fost o per-
fectionare a instrumentului vechi, care oferea mai multa preci-
zie [32].1dea de a crea un dermatom electric i-a venit lui Harry
M. Brown, un tanar chirurg american, in timp ce era prizonier
pe un camp de lupta japonez, in 1948 [33].

Expansiunea bdncilor de tesuturi

Bancile de tesuturi sunt mai des neprofesioniste, decat alte
activitati medicale. Oamenii neprofesionisti, in special, in SUA,
au promovat activ si au oferit un suport atat material, cat si
nematerial bancilor de tesuturi. Organizatiile britanice ale oa-
menilor din afara domeniului medical, lucrand in cadrul Ser-
viciului National in domeniul Sanatatii, au facut o contributie
mai mica dar, din Intimplare, mai semnificativa in domeniul
bancilor de tesuturi. De exemplu, Fondul Iris, o organizatie
londoneza de caritate, dedicata studiilor medicale in preveni-
rea orbirii, este responsabild pentru aprobarea Actului de Te-
sut Cornean in 1986, care a permis enucleerea [34].

Banca de Tesuturi a Marinei Americane a fost fondata in
1949 pentru studierea tehnicii de transformare a tesuturilor
cadaverice in grefe stabile din punct de vedere medical, care
pot fi utilizate in spitalele apropiate de campul de lupta. S-a
promovat uscarea prin inghetare (liofilizarea), deoarece tesu-
tul uscat prin inghetare isi pastreaza forma originald, este usor
de pastrat, se poate mentine la temperatura camerei, poate fi
depozitat drept rezerva pentru victime in masa si, precum ca-
feaua solubila, este usor reconstituit prin cufundarea intr-un
lichid corespunzator. Tehnica a fost descoperita de catre Earl
W. Flosdorf care, in anii 1930, in laboratorul sau din Universi-
tatea Scolii Medicale din Pennsylvania, a facut experiente cu
uscarea prin inghetare a sangelui uman [35].

Earl W. Flosdorf, in timpul celui de-al Doilea Razboi Mondi-
al, a transformat ceea ce el numea ,,0 curiozitate de laborator”,
intr-o rezerva demna de incredere a plasmei sanguine, orga-
nizata de catre Crucea Rosie Americana pentru a trata trupele
americane ranite in luptele de peste ocean. Cu putin timp dupa
aceasta, el a reusit sa aplice tehnica data in producerea penicili-
neila o scara industriala [36]. Cand a fost deschisa Banca de Te-
suturi a Marinei Americane, el a colaborat cu Dr. George Hyatt,
fondatorul bancii, in experientele de uscare prin inghetare a
oaselor, pielii, dura mater, arterelor si a altor tesuturi umane,
utilizate 1n tratarea militarilor raniti pe campul de lupta.

Tehnicienii calificati, absolventi ai Bancii de Tesuturi a Ma-
rinei Americane, revenind la viata de civil, au utilizat experi-
enta lor in tehnici de prelevare, fie cu scop de a gasi un loc de
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a trepan, a saw-toothed mechanical tool, with which it is pos-
sible to cut rounded parts of the eye of both the donor and
the recipient [30]. For the first time he used this instrument
in 1887, during an operation in which he replaced a young
woman cornea with a rabbit cornea. The first dermatome, a
calibrated device for uniform skin procurement, of a predeter-
mined thickness, was created in 1937 by Earl C. Padgett Senior
[31]. The dermatome Reese, created during the World War I
in 1940, was a refinement of the old instrument, which pro-
vided more precision [32]. The idea of creating an electric der-
matome came to Harry M. Brown, a young American surgeon
while he was a prisoner on a Japanese battlefield in 1948 [33].

Expansion of tissue banks

Tissue banks are more often unprofessional than other
medical activities. Unprofessional people, especially in the
USA, actively promoted and offered both material and non-
material support to tissue banks. The British organizations of
people outside the medical field, working within the National
Health Service, have made a smaller but, incidentally, more
significant contribution in the field of tissue banks. For exam-
ple, the Iris Fund, a London charity organization devoted to
medical studies in the prevention of blindness, is responsible
for approving the Corneal Tissue Act in 1986, which allowed
enucleation [34].

The American Navy Tissue Bank was founded in 1949 to
study the technique of transforming the cadaveric tissue into
a stable medical graft that can be used in hospitals close to the
battlefield. Freeze drying (lyophilisation) has been promoted
because freeze-dried tissue retains its original form, is easy to
store, can be stored at room temperature, can be stored as a
reserve for mass victims and, like soluble coffee, is easily re-
constituted immersion in a suitable liquid. The technique was
discovered by Earl W. Flosdorf who, in the 1930s, in his labora-
tory at the University Medical School of Pennsylvania, has ex-
perimented with freezing human blood [35].

Earl W. Flosdorf, during the Second World War, transformed
what he called “a laboratory curiosity”, into a trustworthy re-
serve of blood plasma organized by the American Red Cross to
treat US troops injured in overseas battles. Shortly thereafter,
he succeeded in applying the technique of producing penicil-
lin on an industrial scale [36]. When the American Navy Tis-
sue Bank was opened, he collaborated with Dr. George Hyatt,
the founder of the bank, in freeze drying of bones, skin, dura
mater, arteries, and other human tissues involved in treating
wounded soldiers on the field of battle.

The skilled technicians, graduates of the American Navy
Tissue Bank, returning to civilian life, had used their expertise
in procurement techniques either for the purpose of finding
a job or for opening their own tissue banks. Tissue banks in
the USA in the 1970s evolved into a domestic industry made
up of hidden surgeons’ associates, a small number of former
large banks attached to major medical centres, and some in-
dependent organizations operating within a region [37]. All of
these institutions were not included in the legal framework
governing the practice of licensed physicians, pharmacists,
and biological and medical supplies. On the other hand, at



muncd, fie pentru a deschide propriile lor banci de tesuturi.
Bancile de tesuturi in SUA, 1n anii 1970, au evoluat intr-o in-
dustrie casnica, formata din asociatii ascunse ale chirurgilor,
un numar redus de foste mari banci anexate centrelor medi-
cale majore, precum si unele organizatii independente, care
operau in cadrul unei regiuni [37]. Toate aceste institutii nu se
includeau in cadrul legal care reglementa practica medicilor li-
centiati, farmacistilor, precum si a consumabilelor biologice si
medicale. Pe de alta parte, la aceasta etapd, in Marea Britanie
exista doar un numar mic de banci de tesuturi, deoarece fac-
torii de decizie politica, Ingrijorati de consecintele publicitatii
negative in Sistemul National de Sanatate asupra increderii
publice, Incurajau chirurgii sa se bazeze pe asociatii ascunse
[38]. Asociatii Bancii de Tesuturi a Marinei Americane, ingrijo-
rati de extinderea intampldtoare si necontrolata a bancilor de
tesuturi, au fost responsabili de fondarea, in 1976, a Asociatiei
Americane a Bancilor de Tesuturi (AATB). AATB este o orga-
nizatie non-profit, obligata sa asigure securitatea si calitatea
aprovizionarii cu tesuturi umane, prin stabilirea standardelor;,
traininguri, analiza si acreditare [39]. Apartenenta si aderarea
la ghiduri este voluntarad, dar evolutia standardelor lor a deve-
nit baza reglementarii tisulare atat in SUA, cat si in alte parti
ale lumii.

Activitatea culturald

Medicii de la Institutul Sklifosovski din Moscova au fost
primii care au inceput sa reutilizeze tesuturile cadaverice la
scara larga, cand, in perioada anilor 1920, acestia au inceput
sa experimenteze cu transfuzii de sange. Activitatea culturala
cu care s-au confruntat acestia a fost usoara [40].

in SUA, in perioada dintre cele doud razboaie mondiale,
pedeapsa capitala cu moartea era principala sursa de tesut ca-
daveric proaspit. in 1944, R. Townley Paton, oftalmolog din
New York, a deschis prima Banca de Ochi pentru Restaurarea
Vederii din SUA [12]. In donarea direct3, donatorii in viati pri-
mesc imediat recunostinta prin faptul ca au posibilitatea sa
cunoasca persoana cdrora le-au ajutat si stiu cum tesutul lor a
fost utilizat. La inceputurile istoriei stocarii de tesuturi, evoca-
rea rationamentului ,de ce cineva ar trebui sd ofere o parte din
corpul sdu unui necunoscut”, reprezenta un exercitiu de imagi-
natie. Compania de publicitate a lui J. Walter Thompson, prima
companie de publicitate din lume si liderul pe piata la acel mo-
ment, a fost cea care a oferit sfaturi Bancii de Ochi despre cum
ar putea sensibiliza publicul general pentru donare volunta-
ra. Sarcina care si-au propus-o a fost o idee foarte radicala si
presupunea faptul sa convinga populatia Americii ca corpul
uman este format din parti interschimbabile, si ca ochii pot
trai mai mult decat actualul ,stapan” prin restabilirea vederii
celor care pana acum erau orbi [12]. Aceasta abordare a fost,
mai apoi, copiata si reinterpretata de mai multe ori. Banca de
Ochi a creat Carduri de donator, suficient de mici incat sa in-
capa In buzunar, prin care cetdtenii isi exprimau angajamentul
de a deveni donator. Cardurile de donator au fost adoptate in
1948 de Archibald McIndoe, cand acesta a infiintat prima ban-
ca de ochi din Marea Britanie. Ceea ce McIndoe numea banca
de ochi, era mai mult un exercitiu de relatii publice, cu toate ca
era formulat In termeni medicali.
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this stage there was only a small number of tissue banks in
the United Kingdom because policy makers worried about the
consequences of negative publicity in the National Health Sys-
tem on public confidence, encouraged surgeons to rely on hid-
den associations [38]. The American Navy Tissue Associates,
concerned about the unintended and uncontrolled expan-
sion of tissue banks, were responsible for the founding of the
American Association of Tissue Banks (AATB) in 1976. AATB
is a non-profit organization bound to ensure the security and
quality of human tissue supply, by setting standards, training,
analysis and accreditation [39]. Affiliation and adherence to
guides is voluntary, but the evolution of their standards has
become the basis of tissue regulation in the USA and other
parts of the world.

Cultural activity

The physicians at the Sklifosovski Institute in Moscow were
the first to re-use large-scale cadaveric tissues when, during
the 1920s, they began to experiment with blood transfusions.
The cultural activity they faced with was easy [40].

In the USA, between the two world wars, capital punish-
ment with death was the main source of fresh cadaveric tis-
sue. In 1944, R. Townley Paton, a New York ophthalmologist,
opened the first Bank Eye for the Restoration of Vision in the
USA [12]. In direct donation, living donors are immediately
grateful by being able to know the person who helped them
and know how their tissue was used. At the beginning of
the history of tissue storage, evoking a reason why someone
should provide part of someone’s body to an unknown was
an imaginative exercise. The advertising company of ]. Walter
Thompson, the world’s first advertising company and market
leader at that time, was the one who offered advice to the Bank
Eye on how to raise public awareness of voluntary donation.
The task they proposed was a very radical idea, and it was sup-
posed to convince America’s population that the human body
is made up of interchangeable parts, and that the eyes can live
longer than the current “master” by restoring the sight of the
wounds that until now were blind [12]. This approach was
then copied and reinterpreted several times. The Bank Eye cre-
ated Donor cards, small enough to fit into the pocket, through
which citizens expressed their commitment to becoming a do-
nor. Donor cards were adopted in 1948 by Archibald McIndoe
when he founded his first bank eye in United Kingdom. What
McIndoe was calling the eye bank was more of a public rela-
tions exercise, although it was formulated in medical terms.

The first European regional banks were founded in the
former Czechoslovakia (1952), United Kingdom (1955), the
former German Democratic Republic (1956), and Poland
(1962). The variety of processed and transplanted tissues in-
creased rapidly and included bone, skin, valves, cardiovascu-
lar tissue, sperm as well as blood components [41].

At the first European Conference on Tissue Banks held in
Berlin in 1991, 280 participants from 18 states decided to cre-
ate a European Scientific Organization for professionals work-
ing in tissue banks, scientists and clinicians working in the
domain of donation, processing and transplantation of tissues
and cells - the European Association of Tissue Banks (EATB)
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Primele banci europene regionale au fost fondate in fosta
Cehoslovacie (1952), in Marea Britanie (1955), fosta Republi-
ca Democratd Germana (1956) si Polonia (1962). Varietatea
tesuturilor procesate si transplantate a crescut rapid si inclu-
dea os, piele, valve, tesut cardiovascular, sperma, precum si
componente sanguine [41].

Cu ocazia primei conferinte europene privind bancile de
tesuturi, care a avut loc in 1991 la Berlin, 280 de participanti
din 18 state au decis crearea unei Organizatii Europene stiin-
tifice pentru profesionistii care activeaza in cadrul bancilor de
tesuturi, savanti si clinicieni care lucreaza in domeniul dona-
rii, procesarii si transplantarii tesuturilor si celulelor, si anu-
me - a Asociatiei Europene a Bancilor de Tesuturi (EATB) [42].
La 13 iunie 1992, la Marseille, a avut loc fondarea formala a
EATB, de catre 27 de membri, reprezentand 17 state. in 1998,
EATB avea deja 300 de membri din 46 de tiri. in decembrie
1992, informatia despre EATB a fost prezentata Asociatiei
Americane a Bancilor de Tesuturi, fapt care a dat start unei
colaboradri fructuoase intre aceste doua organizatii. Prima
conferinta mondiala in domeniul bancilor de tesuturi a avut
loc in 1996, in Brisbane, Australia. Conferinte anuale au avut
loc incepand cu 1991 in intreaga Europa. Acestea s-au focusat
asupra standardizarii, controlului calitatii, aspectelor etice si
legale, stiintelor biologice si clinice, avand scopul de a aduna
baza cunostintelor Europene si internationale si de a imbuna-
tati cooperarea internationala.

O biobancd, cunoscuta, la fel, ca biodepozit, este institutia
care colecteaza, pastreazd, proceseaza si distribuie materiale
biologice si diferite nivele de date, asociate cu aceste materia-
le. De obicei, aceste ,materiale biologice” sunt biomostre uma-
ne - precum tesut sau sange, ADN, iar ,datele” pot fi extrem
de simple, precum varsta si sexul donatorului, sau complexe,
precum informatie medicald vasta despre persoana de la care
provine mostra. O biobanca poate, de asemenea, contine te-
suturi provenite de la animale, celule si culturi bacteriene si
chiar mostre de mediu inconjurator.

Biobancile pot fi clasificate Tn mai multe moduri. Cateva
exemple privind modul in care pot fi clasificate sunt: entitatea
lor de control (guvern, intreprindere comerciald sau institu-
tie de cercetare privata), localizarea lor geografica, tipurile de
mostre colectate. Biobancile pot fi clasificate si in functie de
scop sau de proiectare. Biobancile orientate spre boala au, de
obicei, o afiliere la spitalul prin care colecteaza probe, care re-
prezinta o varietate de boli, probabil, pentru a cauta biomar-
keri specifici [43]. Biobancile bazate pe populatie nu au nevoie
de o afiliere speciala la spitale, deoarece ele esantioneaza din-
tr-un numdr mare de oameni, probabil, pentru a cauta biomar-
keri in populatia general3, care ar fi susceptibila la boala [44].

Biobdncile de tesuturi contemporane, de asemenea, pas-
treaza surplusul de tesuturi umane, care nu este necesar pen-
tru diagnosticul sau tratamentul pacientului, obtinute in urma
unei proceduri medicale, precum o operatie, o biopsie, sau
un examen al sangelui (fragmente tumorale din plamani, san,
rinichi sau alte organe; celule canceroase din sange si madu-
va osoasd; tesut normal excesiv din diverse organe sau sange
etc.). Aceste tesuturi, cu acordul pacientului, sunt trimise spre
banca de tesuturi, unde sunt prelucrate si conservate. Ulteri-
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[42].On 13 June 1992, in Marseille, was held the formal found-
ing of the EATB by 27 members, representing 17 states. In
1998 the EATB already had 300 members from 46 countries.
In December 1992, the information about EATB was submit-
ted to the American Association Tissue Banks, which led to an
efficacious collaboration between these two organizations.
The first world conference regarding tissue banks took place
in 1996 in Brisbane, Australia. Annual conferences have been
held since 1991 throughout Europe. They focused on stand-
ardization, quality control, ethical and legal issues, biological
and clinical sciences, aiming at gathering the basis of Europe-
an and international knowledge and improving international
cooperation.

A biobank, also known as biodeposit, is the institution that
collects, preserves, processes and distributes biological mate-
rials and different levels of data associated with these materi-
als. Typically, these “biological materials” are human biosam-
ples - such as tissue or blood, DNA, and “data” can be extreme-
ly simple, such as the donor’s age and sex, or complexities, such
as extensive medical information about the person from whom
the sample originates. A biobank can also contain tissues from
other animals, bacterial cells and cultures, and even environ-
mental samples.

Biobanks can be classified in several ways. Some examples
of how to classify are: their control entity (government, busi-
ness or private research institution), their geographical loca-
tion, and the types of samples collected. Biobanks can also be
classified according to purpose or design. Disease-oriented
banks typically have a hospital affiliation collecting sample,
which is a variety of diseases, probably to look for biomarkers
affiliated with disease [43]. Biobanks based on population do
not need a special affiliation to hospitals because they sample
a large number of persons, probably looking for biomarkers
for susceptibility of the disease to a general population [44].

Contemporary tissue biobanks also preserve the surplus
of human tissues, which is not necessary for the diagnosis or
treatment of the patient, resulting from a medical procedure
such as surgery, a biopsy, or a blood test (tumour fragments
from the lungs, breasts, kidneys or other organs, cancerous
blood cells and bone marrow; excessive normal tissue of vari-
ous organs or blood etc.). These tissues, with the consent of
the patient, are sent to the tissue bank where they are proc-
essed and preserved. After that they are used to study various
pathologies and to find better methods of diagnosis, preven-
tion and treatment. Donated tissues for medical research are
not used in transplantation.

Biobanks change how institutions carry out their research,
but they do not change the world yet. There remain techni-
cal, institutional, ethical and regulatory challenges, such as
material quality, confidentiality issues, regulatory difficulties
and property, trust and administration issues. To a large ex-
tent, the growing demand for access to human biological ma-
terials, combined with an improved technology approach to
characterizing and studying these materials, does not raise
new problems in the biobanks world [45]. But many believe
that the whole business of biobanks has become more compli-
cated and bureaucratic than it should be when research tools
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or, sunt folosite pentru a studia diverse patologii si pentru a
gasi metode mai bune de diagnostic, prevenire si tratament.
Tesuturile donate pentru cercetdri medicale nu sunt utilizate
in transplant.

Biobancile schimba modul in care institutiile isi deruleaza
cercetarile, insa ele Inca nu schimba lumea. Raman provocari
tehnice, institutionale, etice si de reglementare, precum cali-
tatea materialelor, problemele de confidentialitate, dificultati
in reglementare si probleme de proprietate, incredere si ad-
ministrare. intr-o mare misurs, cererea crescand3 pentru ac-
cesul la materiale biologice umane, combinata cu abordarea
tehnologica Imbunatatita a caracterizarii si studierii acestor
materiale, nu ridica noi probleme, in lumea biobancilor [45].
ins3, multi considera ca intreaga afacere a biobancilor a deve-
nit mai complicata si mai birocratizata decat ar trebui sa fie la
momentul cand instrumentele de cercetare oferd metode din
ce In ce mai bune de studiere a mostrelor, cu scop de a intelege
mai bine patologia umana. S-a stabilit ca cheia succesului in
domeniul biobancilor constd in formarea bazelor de increde-
re printre pacienti, grupuri de sustinere, furnizori de servicii
medicale si cercetatori. Cei care colecteaza si folosesc mostre
cu scop de cercetare trebuie sa castige increderea celor care
doneaza mostrele lor.

Instrumentele moderne ale biobancilor mari includ intreg
personalul si managementul necesar, acoperirea etica si lega-
13, sisteme financiare, conditii pentru depozitare, laboratoare,
sisteme de securitate si sisteme computerizate pentru imple-
mentarea exhaustiva a operatiunilor lor [45]. De obicei, o bio-
banca include, de asemenea, sisteme ample, moderne, destina-
te pentru biologie moleculara, cum ar fi sistemele robotizate si
sistemele automatizate de manipulare a micro-cantitatilor de
lichid - pentru a izola si administra compusii chimici (precum
ADN-ul) din aceste tesuturi. Astazi, biobdncile exista in cadrul
a multiple institutii, cum ar fi institutii medicale academice
sau companii farmaceutice si biotehnologice. Ele pot fi, la fel,
organizatii desinestatatoare sau companii independente (atat
de profit, cat si non-profit), care furnizeaza servicii de bio-
banking externalizate sau asigura cu materiale biologice alti
cercetdtori. Unele guverne nationale au dezvoltat resurse de
biobanking, cum au facut-o unele state americane. Disponibi-
litatea biomostrelor de calitate inalta permite cercetatorului
sa efectueze o gama larga de analize, care permit o intelegere
mai bund a schimbarilor moleculare si genetice implicate in
progresarea maladiei, fapt care poate fi folosit pentru a evalua
eficacitatea medicamentelor si tratamentelor noi in grupuri
restranse de pacienti.

Daca ar fi sd extrapolam estimarile faicute de RAND Corpo-
ration (Research and Development), in lume existd in jur de
un miliard de grefe stocate [46]. Prin urmare, grefele care deja
s-au adunat pentru o gama larga de indicatii, pot fi utilizate
in cercetarile viitoare (colectii retrospective). Totodat3, se de-
pun eforturi curente pentru a colecta si stoca grefe in mod pro-
spectiv, bazandu-se pe criterii stiintifice si necesitati specifice.

Materialele biologice de origine umana au devenit materi-
ale de cercetare cu valoare unici in ultimii 150 de ani. in 2008,
cercetdtorii americani au stocat in biobadnci 270 de milioane
de mostre, iar rata de colectare a mostrelor noi a fost de 20 de
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offer better methods of sample study to better understand hu-
man pathology. It has been established that the key to success
in biobanks is to build trust bases among patients, support
groups, healthcare providers and researchers. Those who col-
lect and use research samples should gain the trust of those
donating their samples.

The modern tools of large biobanks include all the staff and
management required, ethical and legal coverage, financial
systems, storage conditions, laboratories, security systems
and computerized systems for the exhaustive implementa-
tion of their operations [45]. Typically, a biobank also includes
modern large-scale systems for molecular biology, such as ro-
botic systems and automated micro-liquid handling systems
to isolate and administer chemical compounds (such as DNA)
from these tissues. Today, biobanks exist within multiple in-
stitutions, such as academic medical institutions or pharma-
ceutical and biotech companies. They can also be non-profit
organizations or independent companies (both profits and
non-profit) that provide outsourcing biobanks or provide
other researchers with biological materials. Some national
governments have developed biobank resources, as some US
states did. The availability of high quality biomass allows the
researcher to perform a wide range of analyzes that allow a
better understanding of the molecular and genetic changes
involved in the progression of the disease, which can be used
to assess the efficacy of new drugs and treatments in small
groups of patients.

If we were to extrapolate the estimates made by RAND
Corporation (Research and Development), in the world are
around one billion stored grafts [46]. Therefore, grafts that
have already been gathered for a wide range of indications can
be used in future research (retrospective collections), as well
as ongoing efforts to collect and store grafts prospectively, and
based on scientific and specific needs.

Biological materials of human origin have become research
materials of unique value over the last 150 years. In 2008,
American researchers stored 270 million samples in biobanks,
and the sample collection rate was 20 million a year [47]. If
processed according to the highest standards, these materi-
als can be kept for a very long time. For example, the National
Heart, Lung and Blood Institute in the USA manages a deposit
from 1975 containing 4.5 million samples of serum, plasma,
blood and leukocytes [48, 49]. Some samples are kept frozen
for more than 35 years. In the last decade, new technologies,
such as deep genome sequencing high-throughput screening,
sophisticated assessments, have made biological specimens
much more informative; thus, a great demand has been cre-
ated for large collections of human biological material. For
example, extensive genomic association studies (GWAS) are
under way to identify common genetic factors that influence
health and disease. The information obtained about these
biological materials can be stored in large databases, which
could then be combined for on-going analysis [50]. The up-
ward demand for tissue grafts has turned the departments of
pathological anatomy into a complex structure involving many
researchers.

Watson P, along with co-authors, describes the current
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milioane pe an [47]. Daca sunt procesate conform celor mai
inalte standarde, aceste materiale pot fi pastrate timp foarte
indelungat. De exemplu, Institutul National de Inima, Plamani
si Sange din SUA (the National Heart, Lung and Blood Institu-
te), gestioneaza un depozit din 1975, care contine 4,5 milioa-
ne de mostre de ser, plasma, sange si leucocite [48, 49]. Unele
mostre sunt pistrate inghetate mai mult de 35 de ani. in deca-
da trecutd, noile tehnologii, cum ar fi secventierea profunda a
genomului, screeningul de Tnalta tranzitie, evaluarile sofistica-
te, au facut specimenele biologice mult mai informative; astfel,
s-a creat o cerere mare pentru colectii mari de material bio-
logic uman. De exemplu, studii de asociere larga a genomului
(GWAS) sunt in desfasurare pentru a identifica factori genetici
comuni care influenteaza sanatatea si boala. Informatiile ob-
tinute despre aceste materiale biologice pot fi stocate in baze
de date largi, care ar putea fi, apoi, combinate pentru analize
in derulare [50]. Cererea ascendentd pentru grefe de tesuturi
au transformat departamentele de anatomie patologica intr-o
structura complexa, in care sunt implicati si multi cercetatori.

Watson P, impreuna cu alti coautori, descrie statutul curent
al biobanking-ului in modul urmator: ,Biobanking-ul s-a extins
pentru a cuprinde o serie de componente specializate, incluzdnd
cadru (eticd, intimitate, securitate), echipament (procesare,
marcare, stocare), proceduri operationale (sporirea numdru-
lui de grefe, procesarea, depozitarea, eliberarea, distribuirea,
trasabilitatea), informatii clinice (date despre patologie, tra-
tament, rezultate), structuri de baze de date (consimtdmantul
donatorului si liste de asteptare, instrumente de management),
politici (de accesibilitate si prioritate), modele economice (surse
de finantare, taxe de utilizare, proprietate intelectuald), modele
de guvernare (de strategii si operare) si personal cu roluri si ca-
lificdri specializate” [51].

Analiza literaturii deceleaza ca tendintele stiintifice, etice,
legale si regulatorii au marit persistent o infrastructura si con-
trolat provocari care au dus la aparitia studiilor cu implicarea
materialelor biologice stocate. Acestea se focuseaza pe stan-
darde, informatica si interoperabilitate; calitatea si utilitatea
specimenelor (grefelor); probleme de etica si legale despre
confidentialitate si consimtdmant; reglementare; utilizarea si
controlul materialelor in studii, inclusiv partajarea intre cer-
cetatori [52].

Istoricul transplantului de celule stem incepe cu adminis-
trarea maduvei osoase per os pacientilor cu anemie si leu-
cemie [53]. Primul transplant de maduva osoasg, realizat cu
succes, a avut loc in Minnesota in 1968, la un baiat de 4 luni,
care suferea de imunodeficientd severa combinata [54]. Ince-
putul transplantului, ca un tratament de ruting, are loc odata
cu descrierea, in 1958, a antigenilor majori de histocompatibi-
litate (HLA) [55]. In 1973 a avut loc un transplant de maduva
osoasa unui pacient de 5 ani, care suferea de un sindrom sever
de imunodeficientd combinatd; la acest moment, erau deja su-
ficiente date despre faptul ca antigenii HLA-A, HLA-B si HLA-
DR sunt cruciali in stabilirea compatibilitatii intre donator si
primitor [56, 57].

Organismul matur poseda capacitati de autoreparare si, in
acest sens, un rol important este atribuit celulelor stem capa-
bile, in caz de necesitate, sa stea la baza formarii diferitelor te-
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status of biobank process as follows: “Biobank process has ex-
panded to include a number of specialized components includ-
ing framework (ethics, privacy, security), equipment (process-
ing, marking, storage), operational procedures (increase in
number of grafts, processing, storage, release, distribution,
traceability), clinical information (pathology data, treatment,
results), database structures (donor consent and waiting lists,
management tools), policies (accessibility and priority), eco-
nomic models (funding sources, user charges, intellectual prop-
erty), governance models (strategies and operations) and staff
with specialized roles and qualifications” [51].

Literature analysis notes that scientific, ethical, legal and
regulatory trends have persistently increased infrastructure
and controlled challenges that have led to the emergence of
studies involving stored biological materials. They focus on
standards, computing and interoperability; the quality and
utility of specimens (grafts); ethical and legal issues of confi-
dentiality and consent; regulation; use and control of materi-
als in studies, including sharing among researchers [52].

The history of stem cell transplantation begins with the ad-
ministration of bone marrow orally to patients with anaemia
and leukaemia [53]. The first successful bone marrow trans-
plant was carried out in Minnesota in 1968 in a four month
old boy suffering from severe combined immunodeficiency
[54]. The onset of transplantation as a routine treatment oc-
curs with the description of major histocompatibility anti-
gens (HLA) in 1958 [55]. In 1973, a bone marrow transplant
was performed on a 5 year old patient suffering from a severe
combined immunodeficiency syndrome; at this time, there
was already sufficient evidence that HLA-A, HLA-B and HLA-
DR antigens are crucial in establishing compatibility between
donor and recipient [56, 57].

The mature body possesses self-repair capabilities, and in
this sense an important role is assigned to stem cells capable,
if necessary, of underpinning the formation of different tis-
sues. The pioneering of this research belongs to the Russian
scientist A. Fridenstein, who initiated the study of these cells
not only as hematopoietic predecessors, but also started to
elucidate their role in the regeneration of other tissues [58].

Currently, multiple studies have highlighted that bone
marrow cells grown in the laboratory under specific condi-
tions develop in bone, cartilage, adipose and muscle cells.
Thus, bone marrow cells are a source not only of hematopoi-
etic cells, but also of mesenchymal cells, the development of
which can be directed to in vitro formation of the necessary
cells. Probably, after proper processing and inoculation in the
environment, these cells may be able to restore morphologi-
cal and functional integrity of the tissues in the administra-
tion region [58, 59, 60].

The first stem cell bank was inaugurated in the United
States of America in 1990, and there are several such units in
the world [61]. In spite of controversial discussions about the
efficacy, safety and opportunity of stem cells used in human
therapy, their spectrum is widened in the clinic: haematology
(leukaemia), cardiology (myocardial infarction), endocrinol-
ogy (diabetes), dermatology (connective tissue diseases), on-



suturi. Pionieratul, in efectuarea acestor cercetari, ii apartine
savantului rus A. Fridenstein, care a initiat studierea acestor
celule nu numai in calitate de predecesoare hematopoietice,
dar a inceput si lucrul de elucidare a rolului lor in regenerarea
altor tesuturi [58].

Actualmente, multiple cercetari au pus in evidenta faptul ca
celulele medulare, crescute in laborator in conditii specifice, se
dezvolta in celule osoase, cartilaginoase, adipoase si muscula-
re. Astfel, celulele maduvei osoase sunt o sursa nu numai pen-
tru celulele hematopoietice, ci si pentru cele mezenchimale,
dezvoltarea carora poate fi directionata in formarea in vitro a
celulelor necesare. Probabil, dupa prelucrarea corespunzatoa-
re si inocularea In mediul respectiv, aceste celule pot fi capabi-
le sd restabileasca integritatea morfologica si cea functionala a
tesuturilor in regiunea administrarii [58, 59, 60].

Prima banca de celule stem s-a inaugurat in 1990 in SUA,
in prezent, existand in lume mai multe unitati de acest gen
[61]. In pofida discutiilor controversate, privitor la eficacita-
tea, siguranta si oportunitatea utilizarii celulelor stem in te-
rapia umang, se largeste spectrul lor in clinica: hematologie
(leucemiile), cardiologie (infarctul miocardic), endocrinologie
(diabetul), dermatologie (bolile tesutului conjunctiv), oncolo-
gie (leucemiile), neurologie (traumatisme cranio-cerebrale cu
afectarea tesutului neural), hepatologie (ciroza hepaticd, he-
patitele cronice), oftalmologie, otorinolaringologie, ortopedie
si traumatologie (consolidari lente, pseudoartroze, artroze de-
formante, osteomielite etc.) [59, 60, 62].

O atentie deosebita impun celulele stem dupa ce, In 1998,
cercetdatorul Tomson J. a obtinut tulpini imortale de celule
stem [63]. Tn 1999, revista Science a apreciat aceastd desco-
perire ca fiind a treia dupa importantd, dupa descifrarea spi-
ralei de ADN si genomului uman [64]. Concomitent, diverse
companii, activitatea carora este legata de biotehnologii, au
obtinut mai mult de 1500 de patente ce vizeaza utilizarea, cul-
tivarea celulelor stem. Totodatd, este la inceput de cale utili-
zarea acestor celule pentru obtinerea biotransplantelor care
ar inlocui organele donate pentru transplant [65, 66]. Nece-
sitatile medicinei in acest tip de material sunt enorme. Numai
10-20% din cei care necesita transplant de organe se trateaza,
70-80% decedeaza fara a obtine tratamentul necesar, fiind pe
lista de asteptare a transplantelor [1].

Bancile publice preleveaza si conserveaza unitati de sange
din cordonul ombilical pentru o posibild necesitate. in lume
existd sute de banci de sange din cordonul ombilical, reparti-
zate 1n felul urmator: 40% in Europa, 30% in Statele Unite si
in Canada, 20% in Asia si 10% In Australia. Stocurile mondiale
dispun de mai mult de 730.000 de unitati de sange din cordo-
nul ombilical, care deja au furnizat mai mult de 35.000 de gre-
fari (in majoritatea cazurilor, pentru patologii sanguine) [67].

in Republica Moldova transplantul de tesuturi se practici
din anul 1960, preponderent, a segmentelor de os tubular si
spongios, supuse congelarii sau liofilizarii si importate din la-
boratoarele respective ale Centrelor ortoped-traumatologice
din orasele Kiev, Harcov si Moscova. Aceste transplante au fost
folosite la interventiile chirurgicale cu substituirea defectelor
osoase in urma diverselor procese displazice, tumorale sau
posttraumatice.

Transplantul de tesuturi si celule

cology (leukaemia), central and peripheral nervous system
(cranial-cerebral trauma with neural tissue damage), hepa-
tology (liver cirrhosis, chronic hepatitis), ophthalmology,
otorhinolaryngology, orthopaedics and traumatology (slow
consolidation, pseudoarthrosis, deforming arthroses, osteo-
myelitis etc.) [59, 60, 62].

Particular attention is paid to stem cells when, in 1998,
researcher Tomson J. obtained immortal strains of stem cells
[63]. In 1999, Science reviewed this discovery as the third
most important, after deciphering the spiral of DNA and the
human genome [64]. At the same time, several companies
whose biotech-related business has obtained more than 1500
patents for the use, cultivation of stem cells. At the same time,
it is the beginning of the use of these cells to obtain bio trans-
plants that would replace organs donated for transplantation
[65, 66]. The necessities of medicine in this type of material
are enormous. Only 10-20% of those requiring organ trans-
plantation are treated, 70-80% dies without getting the nec-
essary treatment, being on the waiting list of transplants [1].

Public banks take and conserve umbilical cord blood units
for a possible need. There are hundreds of umbilical cord
blood banks in the world, distributed as follows: 40% in Eu-
rope, 30% in the United States of America and Canada, 20%
in Asia and 10% in Australia. Global stocks have more than
730000 umbilical cord blood units that have already provid-
ed more than 35000 grafts (in most cases for blood patholo-
gies) [67].

In the Republic of Moldova tissue transplantation has been
practiced since the 1960s, mainly tubular and spongy bone
segments subjected to freezing or lyophilisation and imported
from the respective laboratories of the Orthopaedic-Trauma
Centres in the cities of Kiev, Harcov and Moscow. These trans-
plants have been used in surgical interventions to replace
bone defects following various dysplastic, tumour or posttrau-
matic processes.

In 1962, according to the recommendations of Professor
Leonid Gladarevschi and University Professor Nicolae Testem-
itanu, was established the Laboratory of Tissue Procurement
and Preservation within the Republican Blood Transfusion
Station under the leadership of the laboratory chief Dr. Igor
Ivanenco during 1962-1992, in accordance with Order no.46
0f 28.02.1962 of the Ministry of Health of RSSM. Afterwards, in
May 1966, this Laboratory was transferred to the Clinical Hos-
pital for Traumatology and Orthopedics. Between the years
1993-2011 as laboratory chief of the Tissue Procurement and
Preservation Laboratory activated the doctor of medicine Ion
Baciu.

It should be mentioned that the idea of using embryonic
osteomedular cell cultures in the treatment of various dis-
eases of the locomotor system was proposed in the Republic
of Moldova in the 70’s of the 20th century. In 1971, Professor
Pavel Ciobanu together with the lecturer Nicolae Ceres pro-
posed to try the use of fetal cells as stimulants of the fracture
consolidation process. In 1975, the issue was analyzed by the
Scientific Council of the Institute for Scientific Research in
Traumatology and Orthopedics (Moscow, 12.01.1975), which
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in anul 1962, conform recomandirilor profesorului uni-
versitar Leonid Gladarevschi si profesorului universitar Ni-
colae Testemitanu, a fost instituit Laboratorul de recoltare
si conservare a tesuturilor in cadrul Statiei Republicane de
Transfuzie a sangelui, sub conducerea sefului de laborator,
doctorul Igor Ivanenco, in perioada anilor 1962-1992, in con-
formitate cu ordinul nr. 46 din 28.02.1962 al Ministerului Sa-
natatii al RSSM. Mai apoi, acest Laborator, in luna mai 1966, a
fost transferat la Spitalul Clinic de Traumatologie si Ortopedie.
in perioada anilor 1993-2011, in calitate de sef al Laboratoru-
lui de recoltare si conservare a tesuturilor a activat doctorul in
medicind [on Baciu.

Trebuie de mentionat ca, ideea utilizarii culturilor celulare
osteomedulare embrionare in tratamentul diferitelor afecti-
uni ale aparatului locomotor a fost propusa in Republica Mol-
dova inci in anii 70 ai secolului XX. In anul 1971, profesorul
Pavel Ciobanu, impreuna cu conferentiarul Nicolae Ceres, si-
au propus sa incerce utilizarea celulelor fetale in calitate de
stimulatori ai procesului de consolidare a fracturilor. in anul
1975, problema in cauza a fost obiectul analizei la Consiliul
Stiintific al Institutului de Cercetari Stiintifice in Traumatolo-
gie si Ortopedie (Moscova, 12.01.1975), la care a fost evalu-
ata drept metoda de perspectiva, recomandand continuarea
cercetarilor in cadrul USMF ,Nicolae Testemitanu”, numind si
consultanti stiintifici: pe profesorul G. I. Lavrisceva si pe pro-
fesorul V. I. Govallo. Au fost efectuate experimente in vitro si in
vivo pe animale. Ulterior, metoda a fost utilizata si in clinicg, la
pacientii cu consolidare lenta a fracturilor, pseudoartroze si
osteomielitd posttraumatica a oaselor lungi [58].

Incepand cu anul 1970, in Republica Moldova, pentru pri-
ma data in fosta URSS, s-a propus o nouda metoda de conser-
vare a tesuturilor, in cadrul Catedrei de chirurgie operatorie
si anatomie topografica a USMF ,Nicolae Testemitanu” (V.
Parfentiev, D. Razvodovschii, V. Dmitrienco) in solutie formal-
dehida 0,5%, indicele constant al pH de 7,3-7,4. Odata cu im-
plementarea metodei respective de conservare a tesuturilor,
cheltuielile pentru pregatirea si pastrarea grefelor de tesuturi
in acest conservant au devenit mai mici [68]. Aceastd metoda
a fost confirmata experimental si aprobata clinic de un grup de
savanti din cadrul Institutului de Stat de Medicina si Farmacie,
sub conducerea profesorului Valentina Parfentiev. Ulterior, ac-
tivitatea Laboratorului a fost reglementata prin Ordinul nr. 60
din 23.03.2000 al Ministerului Sanatatii al Republicii Moldova
,Cu privire la recoltarea si folosirea preparatelor din tesuturi
alogene in chirurgia reconstructivd si plasticd”. in conformitate
cu acest ordin, a fost aprobat statutul Laboratorului de recol-
tare si conservare a tesuturilor si Regulamentul privind recol-
tarea, conservarea si pastrarea alogrefelor de tesuturi. Pana
in anul 2010, in Laboratorul respectiv au fost pregatite si eli-
berate spre utilizare in institutiile medico-sanitare din Repu-
blica Moldova peste 30000 alogrefe tisulare. Transplantul de
tesuturi a fost limitat la transplantul osos, de ligamente, fascia
lata. Primul transplant de valva a fost realizat in 2002, iar in
urmatorii 5 ani, au fost efectuate 30 de transplantari de valve.

De la 1 noiembrie 2011, conform dispozitiei Ministerului
Sanatatii, a fost creatd Banca de tesuturi umane (responsabil -
V. Nacu) in cadrul institutiei medico-sanitare publice Spitalul
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was evaluated as a perspective method, recommending the
continuation of the researches within the Nicolae Testemitanu
State University of Medicine and Pharmacy, also appointing
scientific advisers: Professor G. I. Lavrisceva and Professor V.
I. Govallo. There were performed in vitro and in vivo animal
experiments. Subsequently, the method was also used in the
clinic, in patients with slow fracture consolidation, pseudoar-
throsis and post-traumatic osteomyelitis of long bones [58].

Since 1970 in the Republic of Moldova, for the first time
in the former USSR, a new method of tissue preservation has
been proposed within the Department of Operative Surgery
and Topographic Anatomy of the Nicolae Testemitanu State
University of Medicine and Pharmacy (V. Parfentiev, D. Raz-
vodovschii, V. Dmitrienco) in 0.5% formaldehyde solution,
the constant pH index of 7.3-7.4. With the implementation of
the tissue conservation method, the costs for preparing and
maintaining tissue grafts in this preservative have become
smaller [68]. This method has been experimentally confirmed
and clinically approved by a group of scholars from the State
Institute of Medicine and Pharmacy, led by Professor Valen-
tina Parfentiev. Subsequently the activity of the Laboratory
was regulated by Order no. 60 of 23.03.2000 of the Ministry
of Health of the Republic of Moldova “On the procurement and
use of the preparations from allogeneic tissues in reconstructive
and plastic surgery” In accordance with this order, the Stat-
ute of the Tissue Procurement and Preservation Laboratory
and the Regulation on the procurement and preservation of
all tissues were approved. By 2010, over 30000 tissue grafts
have been prepared and released for use in Moldovan medical
institutions. Tissue transplantation was limited to bone trans-
plantation, ligaments, and broad fascia. The first valve trans-
plant was performed in 2002, and in the next 5 years 30 valve
transplants were performed.

From November 1%, 2011, according to the Ministry of
Health, a Human Tissue Bank (in charge V. Nacu) was created
within the Public Medical-Sanitary Institution Clinical Hospi-
tal of Traumatology and Orthopedics by using and relocating
in an adapted place for such kind (inlet filter, clean room, stor-
age sector, distribution sector etc.), equipped with equipment
that allows the diversification of conservation methods and
the widening of preserved graft spectra (corneas, vessels, car-
diac valves, cord blood etc.). It is the only Human Tissue Bank
in the Republic of Moldova, authorized according to the Order
of the Ministry of Health no. 273 from 18.03.2013 for the car-
rying out of human tissue procurement, testing, processing,
distribution and transport activities, and is intended to pro-
vide Moldovan medical-sanitary institutions with tissue grafts
necessary for the treatment of patients with tissue deficien-
cies [69].

Conclusions

The method of treatment by human tissue and cell trans-
plantation is in continuous development and is under the in-
fluence of many factors. Deficiency of donated tissues and cells
is the main factor limiting the development of transplantation
and is a common problem for all countries, there is a direct



Clinic de Traumatologie si Ortopedie, prin utilizarea si ream-
plasarea intr-un local adaptat pentru acest gen de activitate
(filtru de intrare, camera curatd, sector de stocare, sector de
distribuire etc.), fiind dotat cu utilaj care permite diversifica-
rea metodelor de conservare si largirea spectrelor grefelor
conservate (cornee, vase, valve cardiace, singe ombilical etc.).
Ea este unica Banca de tesuturi umane din Republica Moldo-
va, autorizata conform ordinului Ministerului Sanatatii nr. 273
din 18.03.2013 pentru desfasurarea activitatilor de prelevare,
testare, procesare, distribuire si transport de tesuturi umane,
si este destinata asigurdrii institutiilor medico-sanitare din
Republica Moldova cu grefele tisulare necesare pentru trata-
mentul pacientilor cu deficiente tisulare [69].

Concluzii

Metoda de tratament prin transplantul de tesuturi si celule
umane este in dezvoltare continua si se afla sub influenta mul-
tor factori. Deficitul tesuturilor si celulelor donate reprezinta
principalul factor care limiteaza dezvoltarea transplantului si
este o problema comuna pentru toate tdrile. Exista o legatura
directa intre nivelul de dezvoltare al institutiilor medicale si
economia tarii, si nivelul de acordare a serviciului de trans-
plant populatiei acestor tari.

Cu toate ca transplantul de tesuturi si celule umane a de-
venit o metoda de rutina de tratament, disponibilitatea mate-
rialelor biologice de origine umana de calitate Tnalta continua
sa reprezinte o provocare. Obtinerea tesuturilor si celulelor
donate reprezinta o activitate complexa in practica medicala
si depinde de efortul depus, motivatie, pregatirea profesionala
a medicilor de diferite specialitati.

Se cere o perfectionare continuad a metodelor de procesare
si pastrare pentru a obtine grefe de inalta calitate si compati-
bile cu primitorii si care ar satisface pe deplin cerintele medi-
cilor practicieni si necesitatile pacientilor.

Ingineria tisulara este o noud directie de transformare a
alogrefelor in grefe compatibile, cu imunogenitate scazuta si
cu componenta celulara de origine autologica.
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