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Introducere. Infertilitatea masculina este o grava prob-
lema sociald, incidenta cdreia continua sa creascd, ce a de-
terminat cercetatorii sa caute modalitati de a genera sper-
matozoizi functionali prin metoda in vitro. Acest proces
urmareste replicarea etapelor naturale ale spermatogene-
zei In conditii de laborator. Scopul lucrarii. Evaluarea ac-
tualitatilor in dezvoltarea spermatogenezei in-vitro (SiV)
din celule stem pluripotente, prin analiza metodelor noi de
inginerie tisulara. Material si metode. Studiul a fost reali-
zat prin analiza literaturii de profil din perioada 2021-2024.
Au fost studiate bazele de date PubMed, Cochrane Library,
Elsevier, Research Gate, NCBI, din care au fost selectate ar-
ticolele ce elucideaza tehnicile noi ale ingineriei tisulare si
medicinei regenerative, precum culturile tisulare ex-vivo,
bioreactoarele, sistemele microfluidice si schelele. Rezul-
tate. PAna acum, cultura tisulara ex-vivo a realizat SiV com-
pleta la ovine, prin utilizarea tesutului congelat din testicul
de capra cu metoda de cultura a picaturii suspendate, Insa
metoda data nu asigura SiV continug, asadar au fost imple-
mentate metode noi pentru imbunatatirea diferentierii. Uti-
lizarea bioreactoarelor, ofera un mediu controlat ce sustine
cresterea si diferentierea celulara. Sistemele microfluid-
ice permit replicarea conditiilor in-vivo prin echilibrarea
hormonilor, factorilor de crestere, temperaturii si pH-ului.
Schelele ofera un cadru structural care sprijina atasarea si
cresterea celulard, imitand matricea extracelulara naturala.
Asadar, la momentul actual toate etapele spermatogenezei
pot fi replicate in-vitro. Concluzii. SiV reprezinta o tehnica
de ultima ora In medicina reproductiva, avand potentialul de
a depasi provocarile legate de infertilitate si de a remodela
notiunile traditionale de familie. Progresul in SiV deschide
noi posibilitati pentru tratamentul infertilitatii masculine.
Cuvinte-cheie: spermatogeneza in-vitro, infertilitate, in-
ginerie tisulara.
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Background. Male infertility is a serious social problem,
with its incidence continuously increasing, prompting re-
searchers to seek methods to generate functional sperm
through in vitro techniques. This process aims to replicate
the natural stages of spermatogenesis in laboratory condi-
tions. Objective of the study. To evaluate the current ad-
vancements in the development of in-vitro spermatogene-
sis (SiV) from pluripotent stem cells by analyzing new tissue
engineering methods. Material and methods. The study
was conducted by analyzing relevant literature from 2021-
2024. Databases such as PubMed, Cochrane Library, Else-
vier, Research Gate, and NCBI were reviewed, and articles
elucidating new techniques in tissue engineering and re-
generative medicine were selected, including ex-vivo tissue
cultures, bioreactors, microfluidic systems, and scaffolds.
Results. So far, ex-vivo tissue culture has achieved complete
SiV in ovines by using frozen goat testicular tissue with the
hanging drop culture method. However, this method does
not ensure continuous SiV, leading to the implementation
of new methods to improve differentiation. The use of bio-
reactors provides a controlled environment that supports
cell growth and differentiation. Microfluidic systems allow
the replication of in vivo conditions by balancing hormones,
growth factors, temperature, and pH. Scaffolds provide a
structural framework that supports cell attachment and
growth, mimicking the natural extracellular matrix. There-
fore, currently, all stages of spermatogenesis can be repli-
cated in vitro. Conclusion. SiV represents a cutting-edge
technique in reproductive medicine, with the potential to
overcome infertility challenges and reshape traditional no-
tions of family. Advances in SiV open new possibilities for
the treatment of male infertility. Keywords: in-vitro sper-
matogenesis, infertility, tissue engineering.



