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SAZETAK

Uvod: Ekonomija je oblast koja obuhvata proizvode, usluge i trgovinu, a reproduktivna bioeko-
nomija se odnosi na oblast reprodukcije i nacine proizvodnje, usluga, kupaca i trgovine sa repro-
duktivnim celijama i tkivima. Svrha ovog istraZivanja je da se identifikuju klju¢ni faktori na trzistu
reproduktivne bioekonomije koji je oblikuju, kako bi se prepoznale mogu¢nosti za unapredenje, i
uocili potencijalni izazovi. U skladu s tim, cilj rada podrazumeva sprovodenje analize za opisivanje
snaga, slabosti, mogucnosti i pretnji (SWOT analize) na trzistu reproduktivne bioekonomije, $to ce
omoguciti formulisanje strategijskih smernica za dalji razvoj.

Metode: Sproveden je pregled literature objavljene od 2017. do 2024. Sprovedena je pretraga
akademskih i naucnih radova koris¢enjem baze podataka PubMed, Springer i Elsevier, kao i alata
Google Scholar za identifikaciju dodatnih relevantnih izvora. KoriScen je sledeci string za pretragu:
(("donacija reproduktivnih celija” ILl “donacija gameta” ILI “donacija jajnih celija” ILI “donacija sper-
me”) AND (“biomedicinski inZenjering” ILI “biotehnologija proizvodnje gameta” ILI “kriobiologija
gameta” ILI “banke gameta” IL| “gamete banks” ILI “gamete banks” OR “gamete banks” OR “gamete
cross-border game”) roditeljstvo” ILI , uticaj karijere na reprodukciju” ILI ,pojedinacni donator do-
nira vise banaka” ILI ,netradicionalna porodica” ILI ,altruizam” ILI ,reproduktivni rad” ILI , bioetika
u doniranju reproduktivnih celija”)). Faktori koji imaju najveci uticaj na razvoj reproduktivnog bio-
ekonomskog trZista su identifikovani koris¢enjem PRISMA vodica za izvestavanje (engl, Preferred
Reporting Items for Systematic reviews and Meta-Analyses), i klasifikovani uz pomo¢ SWOT instru-
menta za strateSku analizu u snage, slabosti, mogucnosti i pretnje.

Rezultati: Pregledom literature pokazano je da su najuticajnije (i) snage reproduktivne bioeko-
nomije: postojanje i razvoj biomedicinskog inZenjerstva, razvoj novih tehnologija u biotehnologiji
— Kriobiologija, distribucija i biodostupnost proizvoda — kriobanke; (ii) trZisne mogu¢nosti: pre-
kogranicna reproduktivna zdravstvena zastita (eng., Cross Border Reproductive Care), transnacio-
nalni program donacije gameta (eng., Transnacional Gamete Donation) i raznolikost potro3aca koji
ucestvuju na trzistu reproduktivne bioekonomije; ali i (iii) slabosti: odlaganje roditeljstva na starije
Zivotne dobi, regulisanje broja porodica po davaocu gde razliciti standardi oteZavaju pracenje, bu-
duce formiranje slozene, netradicionalne, moderne porodice; kao i (iv) potencijalne pretnje u vidu
nepoznatog kvaliteta i buducih rezultata, bioeticke dileme i da komercijalizacija reproduktivnog
rada predstavlja pretnju altruizmu.

Zakljucak: Rezultati ovog istraZivanja su pokazali znacajan potencijal reproduktivne bioeko-
nomije za lecenje neplodnosti i diversifikaciju porodice. Neophodno je da requlatorni okvir bude
transparentan, u skladu sa etickim i normativnim propisima, pre sprovodenja programa doniranja
reproduktivnog materijala, i uvodenja nacionalnog registra za domace i strane drzavljane, sve po-
tencijalne korisnike programa donacije.
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ABSTRACT

Introduction: The economy is a field that includes products, services, and trade, and reproductive
bioeconomy refers to the field of reproduction and the ways of production, services, customers, and
trade of reproductive cells and tissues. This research aimed to identify the key factors that shape the
reproductive bioeconomy market and pinpoint opportunities for improvement as well as potential
challenges. Accordingly, the study objective includes implementing an analysis to determine the
Strengths, Weaknesses, Opportunities, and Threats in the reproductive bioeconomy market (SWOT
analysis); this will enable the formulation of strategic guidelines for further development.
Methods: A review of the literature published from 2017 to 2024 was carried out. A search of aca-
demic and scientific papers was conducted using the PubMed, Springer, and Elsevier databases, as
well as the Google Scholar tool, to identify additional relevant sources. The following search string
was used:"(“donating reproductive cells” OR ,gamete donation” OR ,00cyte donation “ OR ,sperm
donation”) AND (, biomedical engineering” OR ,in vitro gamete production biotechnology” OR
,gamete cryobiology” OR ,gamete banks” OR ,cross-border reproductive care “ OR ,Transnational
gamete donation”) AND (, parenthood delay” OR ,career impact on reproduction” OR ,one donor
donates to several banks” OR ,non-traditional family” OR ,altruism” OR ,reproductive work” OR ,,
bioethics in donating reproductive cells”)”. The factors that have the greatest impact on the devel-
opment of the reproductive bioeconomy market have been identified using the Preferred Reporting
Items for Systematic reviews and Meta-Analyses (PRISMA) guide, and classified with the help of
the SWOT instrument for strategic analysis into strengths, weaknesses, opportunities, and threats.
Results: The review of the literature showed that the most influential forces of the reproductive
bioeconomy are: (i) the strengths of the reproductive bioeconomy: the existence and development
of biomedical engineering, the development of new technologies in biotechnology — Cryobiology,
distribution and bioavailability of products — cryobanks; (ii) market opportunities: cross-border
reproductive care (eng., Cross Border Reproductive Care), Transnational Gamete Donation Pro-
gram (eng., Transnational Gamete Donation), and the diversity of consumers participating in the
reproductive bioeconomy market; but also (i) weaknesses: postponing parenthood to older ages,
regulating the number of families per donor where different standards make monitoring difficult,
the future formation of a complex, non-traditional, modern family; as well as (iv) potential threats
in the form of unknown quality and future results, bioethical dilemmas, and that the commerciali-
sation of reproductive work poses a threat to altruism.

Conclusion: This research demonstrates significant potential for the reproductive bioeconomy in
treating infertility and promoting family diversification. Before implementing the reproductive
material donation program and establishing a national registry for domestic and foreign citizens
who are potential beneficiaries of the donation program, the requlatory framework must be trans-
parent and aligned with ethical and normative regulations.

Keywords: hioeconomy, biotechnology, SWOT analysis, reproductive market, gamete donation,
PRISMA
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uvoD

Prema izvestaju Organisation for Economic Co-opera-
tion and Development (OECD), na srpskom - Organiza-
cija za ekonomsku saradnju i razvoj [1], reproduktivna
bioekonomija postaje sve znacajnija za unapredenje
zdravlja populacije. Ona obuhvata primenu biotehno-
loskih inovacija u oblasti reproduktivnog zdravlja, $to
dovodi do poboljsanog kvaliteta zdravstvene zastite
i povecanja uspesnosti u reproduktivnoj medicini. Uz
razvoj reproduktivne bioekonomije, neophodno je
prilagoditi javne zdravstvene politike kako bi se obez-
bedila njena dostupnost i eticka primena. Globalna
demografska kretanja ukazuju na starenje populacije i
pad nataliteta u pojedinim zemljama [2]. Za odrZivi ra-
zvoj drustva potrebni su inovativni pristupi u klju¢nim
oblastima, kao sto je reproduktivna bioekonomija [1].

Bioekonomija kombinuje biotehnologiju i prirodne
bioloske nauke, a bioloski materijali i proizvodi pred-
stavljaju priliku za odrzivi ekonomski rast [3]. Definicija
,bioekonomije” kaze da je to deo ekonomije koji koristi
napredno biolosko razumevanje u poslovne i industrij-
ske svrhe za unapredenje ljudskog blagostanja [4]. Pre-
ma projektu Bioekonomija Organizacije za ekonomsku
saradnju i razvoj, do 2030. godine biotehnologija kao
deo bioekonomije se opisuje kao ,svet u kome bioteh-
nologija daje znacajan doprinos ekonomskom outpu-
tu’, sa fokusom na koris¢enje biotehnologije za gene-
risanje ekonomskog rasta [5]. Danasnja bioekonomija
se smatra ,biokapitalizmom” [6]. Resursi bioekonomije
se upravljaju tako da zamene proizvode dobijene iz ne-
obnoviljivih izvora (npr. fosilnih goriva) sa proizvodima
dobijenim iz obnovljivih izvora, kao $to su oni koji se uz-
gajaju (npr. biogorivo) [4]. Reproduktivna bioekonomija
obuhvata nacin na koji reproduktivna tkiva, ¢elije, uslu-
ge donacije, korisnici i radnici postaju deo globalnog bi-
okapitalizma. Reproduktivni organi, jajne ¢elije, sperma-
tozoidi, embrioni i materice uklju¢uju reproduktivni rad
u komercijalizaciji jajnih celija, sperme, dobavljaca tkiva
i surogat majki, a trziSni akteri podsti¢u komercijalizaciju
i nadoknadu za davaoce [7]. Strateski cilj reproduktivne
bioekonomije je prosirenje spektra proizvoda uzgaja-
nih in vitro - od proizvodnje reproduktivnih celija [8]
do novih tehnologija inZenjeringa tkiva za proizvodnju
materice iz maticnih celija [9]. Razvijaju se strategije za
tehnoloski napredak regenerativne medicine u oblasti
biologije mati¢nih celija koje mogu generisati zdravlje
i bogatstvo, primenjujudi inZzenjersku tehnologiju i pri-
rodne nauke. Celije se generi$u de novo i imaju potenci-
jal i sposobnost da regeneriSu i zamene ostecena tkiva
usled starosti, bolesti, traume ili urodenih mana [10].

Za medicinski tretman koji ukljuc¢uje donaciju re-
produktivnih ¢elija, trenutni resursi reproduktivne bio-
ekonomije su neobnovljivi i oslanjaju se na ogranicenu

INTRODUCTION

According to the Organisation for Economic Co-oper-
ation and Development (OECD) report [1], the repro-
ductive bioeconomy is becoming more significant in
improving population health. It encompasses the appli-
cation of biotechnological innovations in reproductive
health, leading to improved quality of healthcare and
increased success in reproductive medicine. Along with
the development of the reproductive bioeconomy, pub-
lic health policies must be adapted to ensure its avail-
ability and ethical implementation. Global demograph-
ics indicate an aging population and a decline in birth
rates in some countries [2]. For the sustainable develop-
ment of society, innovative approaches are necessary
for key areas such as the reproductive bioeconomy [1].

The bioeconomy combines biotechnology and nat-
ural biological sciences, and biological materials and
products offer an opportunity for sustainable economic
growth [3]. The definition of “Bioeconomy” says that it is
part of the economy that uses advanced biological under-
standing for business and industrial purposes to develop
human well-being [4]. According to the Bioeconomy proj-
ect of the Organization for Economic Co-operation and
Development, until 2030, biotechnology as a bioecono-
my is described as “a world where biotechnology supply
with a significant contribution to the economic output,’
focusing attention on the use of biotechnology to gener-
ate economic growth [5]. Today's bioeconomy is consid-
ered “biocapitalism” [6]. The resources of the bioeconomy
are managed to replace products obtained from non-re-
newable sources (e.g., fossil fuels) with products derived
from renewable sources, such as those grown (e.g., biofu-
el) [4]. The reproductive bioeconomy encompasses how
reproductive tissues, cells, donation services, customers,
and workers become part of global biocapitalism. Re-
productive organs, eggs, sperm, embryos, and wombs
involve reproductive labour in the commercialisation of
eggs, sperm, tissue suppliers, and surrogate mothers, and
market supporters encourage commercialisation and
compensation to suppliers [7]. The strategic goal of the
reproductive bioeconomy is to expand the range of prod-
ucts grown in vitro from the production of reproductive
cells [8] to new tissue engineering technologies for the
production of the uterus from stem cells [9]. Strategies
are being developed for the technological advancement
of regenerative medicine in the area of stem cell biology
that can generate health and wealth that applies engi-
neering technology and natural sciences, cells are gen-
erated de novo and have the potential and ability to re-
generate and replace damaged tissues damaged by age,
disease or trauma, or birth defects [10].

For reproductive medical treatment involving re-
productive cell donation, the current resources of the

178

Jun 2025. | Volumen 6/ Broj 2 | SrPski MEDICINSKI CASOPIS LEKARSKE KOMORE



SNAGE I SLABOSTI REPRODUKTIVNOG BIOEKONOMSKOG TRZISTA: UVIDI IZ PREGLEDA LITERATURE

Dordevi¢B. et al.

STRENGTHS AND WEAKNESSES OF THE REPRODUCTIVE BIOECONOMY MARKET. INSIGHTS FROM THE LITERATURE REVIEW

ponudu donatora (donora reproduktivnih ¢elija) kao
dobavljaca bioproizvoda [11]. Tretman ukljucuje speci-
ficne skupove (fenotipskih karakteristika) koji predstav-
liaju resurse reproduktivnih bioekonomija u zemljama
poput Spanije, Greke, Ceske i Danske, a na¢in na koji
funkcionise uparivanje pacijenata i donora oblikuje pa-
cijente kao potrosace izbora, dok uparivanje ima kljuc-
nu ulogu u marketingu, pa se bazeni reproduktivnih
Celija tretiraju kao konkurentski proizvodi u reproduk-
tivnoj bioekonomiji, iako reproduktivni zakoni insistira-
ju da se nabavka reproduktivnih celija zasniva na altru-
istickoj donaciji sa malom finansijskom nadoknadom
u vidu ekonomske kompenzacije do maksimalno 1000
evra, $to je iznos dovoljan da se izbegne komercijali-
zacija transakcije [5]. Banke smrznutih reproduktivnih
Celija se globalno 3ire slanjem setova celija Sirom sveta
u kriogenim kontejnerima, $to je dovelo do Sirenja tr-
zista. Kao rezultat toga, banke povecavaju svoje zalihe
donatora sa specifi¢nim fenotipovima kako bi zadovo-
ljile potrebe transnacionalne industrije plodnosti [11].
TrziSte plodnosti je vredna industrija koja se procenjuje
na vise milijardi dolara ili nekoliko miliona evra i uklju-
Cuje donaciju gameta/embriona i surogat materinstvo
[12]. Industrija plodnosti Danske generise stotine mili-
ona dolara [13]. Svaka zemlja ima zakonske regulative
koje definisu postupak koris¢enja resursa reproduktiv-
ne bioekonomije, ali ti zakoni ne diktiraju ve¢ oblikuju
transnacionalnu industriju plodnosti [14].

Regulisanje bioetickih dilema, reproduktivnih pra-
va i roditeljstva, koje zavise od nacionalnih pravnih
okvira i kulturnih specifi¢cnosti, pruza uvid u eticke i
normativne izazove u ovoj oblasti [15].

Propisi koji se odnose na nabavku i upotrebu repro-
duktivnih celija razlikuju se od zemlje do zemlje. Te ra-
zlike su dovele do ideje o proceni snaga i slabosti trzista
reproduktivne bioekonomije, posebno u vezi sa korisée-
njem neobnovljivih donorskih reproduktivnih celija.

Cilj ove studije bio je da se sprovede sistematski pre-
gled postojece literature u vezi sa snagama, slabostima,
mogucnostima i pretnjama trenutnog trzista reproduk-
tivne bioekonomije i da se izvrSi SWOT analiza koja omo-
gucava formulisanje strateskih smernica za dalji razvoj.

METODE
Strategija pretrage

Istrazivanje i pregled literature sprovedeni su u periodu
od januara do aprila 2024. godine. Pretraga je obuhvati-
la recenzirane ¢lanke objavljene na engleskom jeziku u
akademskim c¢asopisima, na osnovu kojih je formirana
konacna referentna lista. Pregled akademskih i nauc¢nih
radova vrsen je putem Google Scholar platforme, sa
ciljem identifikacije Sto veceg broja recenziranih publi-
kacija objavljenih u stru¢nim ¢asopisima. Dodatne baze

reproductive bioeconomy are non-renewable, relying
on a limited supply of donors (reproductive cell do-
nors) as suppliers of bioproducts [11]. The treatment
involves specific sets (of phenotypic characteristics)
that represent the resources of reproductive bioecono-
mies in countries like Spain, Greece, the Czech Republic
and Denmark, and how patient-donor matching works
shapes patients as consumers of choice and how match-
ing plays a key role in marketing so pools of reproduc-
tive cells are given the role of competing products in
the reproductive bioeconomy, although reproductive
laws insist that the procurement of reproductive cells
is based on an altruistic donation with a small financial
compensation in the form of economic compensation of
a maximum of 1000 euros, which is a sum sufficient to
avoid the commercialization of the transaction [5]. Fro-
zen reproductive cell cryobanks are expanding globally
by shipping sets of reproductive cells around the world
in cryogenic containers, which has led to an expanding
market. As a result, banks are increasing their reserves of
donors with specific phenotypes to meet the needs of
the transnational fertility industry [11]. The fertility mar-
ket is a valuable industry estimated to be worth billions
of dollars or several million euros and includes gamete/
embryo donation and gestational surrogacy [12]. Den-
mark’s fertility industry generates hundreds of millions
of dollars [13]. Every country has legal regulations that
define the procedure for using the resources of the re-
productive bioeconomy, and these laws do not dictate
butinstead shape the transnational fertility industry [14].

The regulation of bioethical dilemmas, reproductive
rights, and parenthood, which depend on national legal
frameworks and cultural specificities, provides insights
into the ethical and normative challengesin this area [15].

Regulations regarding the procurement and use
of reproductive cells vary from country to country.
These differences have led to the idea of assessing the
strengths and weaknesses of the reproductive bio-
economy market, particularly in relation to the use of
non-renewable donor reproductive cells.

This study aimed to conduct a systematic review of
the existing literature regarding the strengths, weak-
nesses, opportunities, and threats of the current re-
productive bioeconomy market, and to undertake a
SWOT analysis that enables the formulation of strate-
gic guidelines for further development.

METHODS
Search strategy

The research and literature review were conducted from
Januaryto April 2024.The searchincluded peer-reviewed
articles published in English in academic journals, based
on which the final reference list was generated. A review
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podataka koje su koris¢ene uklju¢uju PubMed, Sprin-
ger i Elsevier. Koris¢en je sledeci niz klju¢nih reci za pre-
tragu: SWOT analiza ILI bioekonomsko trziste | donacija
reproduktivnih celija ILI donacija gameta ILI donacija
jajnih celija ILI donacija sperme | (biomedicinski inze-
njering ILI biotehnologija proizvodnje gameta in vitro
ILI kriobiologija gameta ILI banke gameta ILI prekogra-
ni¢na reproduktivna zastita (CBRC) ILI transnacionalna
donacija gameta | odlaganje roditeljstva ILI uticaj kari-
jere na reprodukciju ILI jedan donor donira u vise bana-
ka ILI netradicionalna porodica ILI altruizam ILI repro-
duktivni rad ILI bioetika u donaciji reproduktivnih ¢elija.

Kriterijumi za selekciju

Kriterijumi za ukljucivanje bili su publikacije koje su u
svom tekstu sadrzale opis klju¢nih pojmova i njihova
objasnjenja, koja bi mogla doprineti njihovom uklju-
¢ivanju u SWOT analizu (snage, slabosti, mogucnosti,
pretnje). Kriterijumi za iskljucenje su bili sledeci: po da-
tumu objavljivanja — publikacije starije od 2017. godi-
ne su iskljucene, kao i one koje nisu pruzale jasniji uvid
u navedene snage, slabosti, mogucnosti i pretnje.

U skladu sa PRISMA smernicama [16] i pregledom
PRISMA dijagrama toka (Slika 1), selekcija literature
sprovedena je tako 5to su najpre analizirani naslovi. Za
izvucene naslove izvrSena je selekcija sazetaka svakog
rada, nakon ¢ega je procenjeno da li je sadrzaj ¢lanka
relevantan ili koristan za sistematski pregled. Ova pre-
traga je rezultirala analizom 208 naslova ¢lanaka, od

of academic and scientific works was conducted using
Google Scholar to identify as many peer-reviewed publi-
cations as possible, published in academic journals. Ad-
ditional database sources consulted included PubMed,
Springer, and Elsevier. The following search string was
used: SWOT analysis OR bioeconomic market AND do-
nating reproductive cells OR gamete donation OR oo-
cyte donation OR sperm donation AND (biomedical en-
gineering OR in vitro gamete production biotechnology
OR gamete cryobiology OR gamete banks OR cross-bor-
der reproductive care (CBRC) OR Transnational gamete
donation AND parenthood delay OR career impact on
reproduction OR one donor donates to several banks OR
non-traditional family OR altruism OR reproductive work
OR bioethics in donating reproductive cells.

Selection criteria

The criteria for inclusion were publications that con-
tained in their text a description of keywords and their
explanations that could help to include them in the
SWOT analysis (strengths, weaknesses, opportunities,
threats). The exclusion criteria were as follows: by pub-
lication date, publications older than 2017 were ex-
cluded, and those that could not give a clearer picture
of the mentioned strengths, weaknesses, opportuni-
ties, and threats were excluded.

Following the PRISMA guide [16] and by reviewing
the PRISMA flow diagram (Figure 1), we conducted the
literature selection by initially analyzing the titles. For

Identifikacija studija putem baza podataka i registara/ Identification of studies via databases and registers

kombinovanjem komponenti kljucnih reci /

components of keywords
(n=208)

!

Selekcija naslova clanaka i sazetaka radova: /
Screened article titles and the summaries of record:
(n=62)

l

Identifikacija /
Identification

Screening /
Screening

Reports assessed for eligibility
(n=47)

l

Studije ukljucene u pregled
/ Studies included in the review
(n=42)

Ukljuceno /
Included

Slika 1. llustrovani PRISMA dijagram toka izbora studija prema PRISMA vodicu
[16]

Article titles identified from Databases Google Scholar combining

Izvestaji procenjeni za ispunjavanje kriterijuma podobnosti /

Naslovi ¢lanaka identifikovani iz baza podataka Google Scholar

—5 Naslovi clanaka uklonjeni pre faze selekcije (n = 146) /
Article titles removed before the screening (n = 146)

Clani i sazeci radova iskljuceni: (n = 15) /

e Article and the summatries of records excluded:
(n=15)
lzvestaji iskljuceni: duplikati (n=5) /

Reports excluded: duplication (n=5)

Figure 1. lllustrated PRISMA flow diagram of study selection in accordance with
the PRISMA guide [16]
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kojih je 62 odabrano na osnovu naslova. Dodatnih 15
¢lanaka je isklju¢eno jer nisu sadrzali podatke znacajne
za SWOT analizu i nisu nudili relevantne uvide u kljuc-
ne aspekte programa donacije gameta i njihov uticaj
na reproduktivnu medicinu. Takode, uklonjeno je i pet
duplikata. Na kraju, 42 ¢lanka su ispunila kriterijume
selekcije i ¢ine osnovu ovog rada.

Kvalitativna analiza

Ova studija sprovela je kvalitativnu analizu sadrzaja li-
terature kako bi identifikovala faktore koji potencijalno
podsticu rast i predstavljaju izazove za razvoj reproduk-
tivne bioekonomije. U istrazivanju je koris¢ena SWOT
analiza kao metodoloski okvir za organizaciju i tumace-
nje kvalitativnih podataka. SWOT analiza pomaze u iden-
tifikaciji snaga, slabosti, mogucnosti i pretnji unutar re-
produktivne bioekonomije, nudedi strukturiran pristup
za razumevanje potencijala i izazova u ovoj oblasti. Ova
metoda je korisna za sintezu podataka iz nau¢nih izvora,
jer omogucava integraciju slozenih informacija i njihovu
primenu u strateSkom planiranju i razvoju sektora.

Uspostavljena je kategorizacija na pokretace rasta
i izazove. Faktori koji su klasifikovani kao pokretaci ra-
sta obuhvataju sve aspekte koji pozitivno doprinose
razvoju reproduktivne bioekonomije, dok faktori klasi-
fikovani kao izazovi obuhvataju prepreke i rizike.

Prvi autor je sproveo pregled naslova, analizu i
sintezu ¢lanaka navedenih u referencama. Prvi autor
je procitao pune tekstove 42 ¢lanka i razvrstao ih po
SWOT tabelama. Delovi teksta ¢lanaka koji su se bavili
pitanjima snaga, slabosti, mogucénosti i pretnji analizi-
rani su prema uputstvima o tome zasto pripadaju odre-
denoj tabeli i obelezeni simbolom +. Drugi i tredi autor
su pregledalii proverili sve prikupljene radove. Okvir za
pretragu informacija kreiran je na osnovu SWOT ana-
liza, pri cemu su informacije iz svakog rada izvlacene
i predstavljene u diskusiji od strane prvog autora, uz
sugestije drugog i tre¢eg autora.

REZULTATI

Rezultati istrazivanja prikazani su kroz Cetiri segmen-
ta SWOT analize, koris¢enjem relevantnih referenci iz
literature:
1. Snage:
« Razvoj novih biotehnologija i metoda kriopre-
zervacije.
« Povecana dostupnost bioekonomskih proizvoda
putem biobanaka.
« Odlaganje roditeljstva do kasnijeg zivotnog
doba, sa medicinskim i drustvenim posledicama.
2. Slabosti:
+ Visoki troskovi i tehnicka ogranicenja krioprezer-
vacije.

the extracted titles, a screening of each record’s sum-
mary was performed, after which it was determined
whether the article’s content would be relevant or help-
ful for a systematic review. This search resulted in an
analysis of 208 article titles, from which 62 were select-
ed based on their titles. An additional 15 articles were
excluded because they did not contain data significant
for the SWOT analysis and lacked relevant insights into
the key aspects of donor gamete programs and their
impact on reproductive medicine. Five duplicates were
also removed. Consequently, 42 articles met the selec-
tion criteria, forming the basis of this paper.

Qualitative Analysis

This study conducted a qualitative content analysis of
literature to identify factors that potentially promoted
growth and posed challenges to the development of
the reproductive bioeconomy. This research employed
a SWOT analysis as a methodological framework for
organizing and interpreting qualitative data. The
SWOT analysis helps to identify strengths, weakness-
es, opportunities, and threats within the reproductive
bioeconomy, offering a structured approach to under-
standing the potential and challenges in this area. This
method is beneficial for synthesising data from scien-
tific references, as it allows for the integration of com-
plex information and its application in strategic plan-
ning and development of the sector.

A categorization into growth drivers and challenges
has been established. Factors classified as growth drivers
include all aspects that positively contribute to the de-
velopment of the reproductive bioeconomy, while fac-
tors classified as challenges involve obstacles and risks.

The first author did the title review, analysis, and
synthesis of the articles listed in the references. The first
author read the full texts of 42 articles and divided and
grouped the titles into SWOT tables. The parts of the
article text that addressed the questions on strengths,
weaknesses, opportunities, and threats were examined
based on the instructions on why they belonged in
the given table and were assigned the symbol +. The
second and third authors reviewed and cross-checked
the texts of all retrieved papers. The information search
framework was created based on SWOT analyses, re-
quiring the extraction of information from each paper
and its presentation in the discussion by the first author,
with suggestions from the second and third authors.

RESULTS

The results of the research are presented through four
segments of SWOT analysis, using relevant references
from the literature:
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3. Mogucénosti:
« Implementacija transnacionalnih programa kao
$to su CBRC i TGD.
« Aktivno ucesce potrosaca na trzistu reproduktiv-
ne bioekonomije.
4. Pretnje:
« Etnicka pitanja, komercijalizacija reproduktivnih
usluga i nepoznati dugorocni efekti novih teh-
nologija.

Svaka od tabela u prilogu pokriva specifi¢ne aspek-
te reproduktivne bioekonomije. Snage (Tabela 1): Ova
tabela pruza pregled referenci koje isticu snage repro-

Tabela 1. Studije ukljucene u sistematski pregled (Snage)

1. Strengths:
« Development of new biotechnologies and cryo-
preservation methods.
+ Increased availability of bioeconomic products
through biobanks.
- Delaying parenthood until later in life, with medi-
cal and social consequences.
2. Weaknesses:
« High costs and technical limitations of cryopres-
ervation.
3. Opportunities:
- Implementation of transnational programs such as
CBRC and TGD.

Table 1. Studies included in the systematic review (Strengths)

Razvoj biomedicinskih inZenjerskih teh-
nologija za reproduktivnu medicinu [18] /
Developing biomedical engineering technolo-
gies for reproductive medicine [18]

Stvaranje vestackih gameta i embriona iz
maticnih celija u reproduktivnoj medicine [22]/
Generation of artificial gamete and embryo
from stem cells in reproductive medicine [22]
Napredni bioinzenjering maticnih elija muskih
zametnih celija za ocuvanje plodnosti [23] /
Advanced bioengineering of male germ stem
cells to preserve fertility [23]

Kriopolitika reprodukcije na ledu: Nova
skandinavska ledena epoha [13] /

The cryopolitics of reproduction on ice: A new
Scandinavian ice age [13]

Pregled krioprezervacije ljudskih jajnih

Celija u programima asistirane reprodukcije:
Trenutni izazovi i mogucnosti /

Review of human oocyte cryopreservation

in ART programs: Current challenges and
opportunities [24]

Jajkonomija: Vitrifikacija i bioekonomije
donacije jajnih celija u Sjedinjenim Amer- Med

6 ickim Drzavamai Spaniji/ 2023 Anthropol +
Eggonomics: Vitrification and bioeconomies of Q

egg donation in the United States and Spain [11]
Reprodukovanje beline i uspostavijanje srodstva
u nordijskom kontekstu transnacionalne donaci-
jejajnih celija: Uskladivanje donorki sa primaoci-
ma koji putuju preko granica u Finskoj[12] /
Reproducing whiteness and enacting kin

in the Nordic context of transnational egg
donation: Matching donors with cross-border
traveller recipients in Finland [12]

Prilagodavanje kriobioloskih tehnika socijal-

no i ekonomski ugrozenim populacijama -

Deo 1: Strategije kriogene prezervacije [25] /

Translation of cryobiological techniques to so-

cially economically deprived populations-Part

1: Cryogenic preservation strategies [25]

Krioprezervacija jajnih celija i ovarijalnog

tkiva u evropskim zemljama: zakonski okvir,

praksa, skladistenje i upotreba [26] / Hum Reprod
S . 2017

Oocyte and ovarian tissue cryopreservation Open.

in Europeancountries: statutory background,

practice, storage and use [26]

2022 Smart Med. +

Front Bioeng
Biotechnol.

2020

2021 JTissue Eng. +

Emerald
2019 Publishing +
Limited;

2023 Cryobiology +

2018  SocSci Med. +

Journal of
2020 Medical +
Devices.
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duktivne bioekonomije, ukljucujuci razvoj novih bio-

tehnologija, napredak u biomedicinskom inzenjeringu tive bioeconomy market.
i inovacije u krioprezervaciji.

Moguc¢nosti (Tabela 2): Tabela prikazuje mogucno-
stiidentifikovane u literaturi, kao 5to su Sirenje primene

4. Threats:

bioekonomskih reSenja, razvoj odrzivih biotehnologija new technologies.
i unapredenje medunarodne saradnje u ovoj oblasti.

Tabela 2. Studije ukljucene u sistematski pregled (Mogucnosti)

10

n

12

13

Prekogranicna reproduktivna zastita (CBRC): rastuci
globalni fenomen sa viSedimenzionalnim implikacija-
ma (sistematski i kriticki pregled) /

Cross border reproductive care (CBRC): a growing glo-
bal phenomenon with multidimensional implications
(a systematic and critical review) [27]

Odrzivi pristupi medicinskom turizmu: Strategije za
Centralnu Makedoniju / Greku /

Sustainable approaches to medical tourism: Strategies
for Central Macedonia/Greece. Sustainability [28]

Globalizovane potrage za asistiranim zacecem: Reproduktiv-
na putovanja zbog neplodnostii nevoljne bezdetnosti[29] /
Globalised quests for assisted conception: Reproductive
travel for infertility and involuntary childlessness [29]
Spanski pravni reproduktivni pejzaz: Stvaranje bio-in-
dustrije [30]/

Spanish legal reproscape: The making of a bio-industry [30]
Visestruke mobilnosti u industriji plodnosti u Meksiku [31] /
Multiple mobilities in Mexico's fertility industry [31]
Bioekonomije: Zivot, tehnologija i kapital u 21. Veku [5]/
Bioeconomies: Life, Technology, and Capital in the 21st
Century [5]

Procvat biznisa sa bebama: Ekonomske geografije
asistirane reprodukdije [32] /

The baby business booms: Economic geographies of
assisted reproduction [32]

,Dve zemlje — dve laboratorije”: Program transnacionalne
donacije gameta (TGD) za podrSku donaijijajnih celija [33]/
‘Two countries-two labs': the transnational gamete
donation (TGD) programme to support egg donation

Pregled krioprezervacije ljudskih jajnih celija u pro-
gramima asistirane reprodukdije: Trenutni izazovi i
mogucnosti [34] /

Review of human oocyte cryopreservation in ART
programs: Current challenges and opportunities [34]

Transakdije jajnih Celija preko granica u postsovjetskom
prostoru [10]/

Transacting oocytes across borders in the post-Soviet
space [35]

Kriopolitika reprodukcije na ledu: Nova skandinavska
ledena epoha [13]/

The cryopolitics of reproduction on ice: A new Scandi-
navian ice age [13]

Lelelabih da joj platim": Izazivanje altruisticke razmene
jajnih celija u Kanadi kroz moralne mozaike [37]/

“ would want to pay her”: Challenging altruistic egg
exchanges in Canada through moral patchworks [37]

Karakteristike i namere heteroseksualnih parova koji
ukljucuju transrodnog muskarca koji ceka donaciju
sperme za zacece deteta [38] /

Characteristics and intentions of heterosexual couples
comprising a transgender man awaiting sperm donati-
on to conceive a child [38]

2018

2023

2019

2021

2019

2017

2018

2020

2023

2022

2019

2021

2021

Table 2. Studies included in the systematic review (Opportunities)

J Assist Re-

prod Genet. + +
Sustainability + +
Glob Public n n
Health.
Law, Tech. &
+ +
Hum.
Mobilities. + +
Book + + +
Geogr Com-
+ +
pass.
Journal of
Assisted + +
Reproduction
and Genetics
Cryobiology + I
Cult Anthro-
+ +
pol.
Emerald
Publishing + 4
Limite
Soc Sci Med. + +
Andrology + A
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« Active participation of consumers in the reproduc-

- Ethical issues, commercialization of reproductive
services, and the unknown long-term effects of

SerBIAN JOURNAL OF THE MEDICAL CHAMBER | Volume 6/ No. 2 | June 2025

183




DordevicB.i sar. SNAGE | SLABOSTI REPRODUKTIVNOG BIOEKONOMSKOG TRZISTA: UVIDI IZ PREGLEDA LITERATURE

STRENGTHS AND WEAKNESSES OF THE REPRODUCTIVE BIOECONOMY MARKET. INSIGHTS FROM THE LITERATURE REVIEW

Tabela 3. Studije ukljucene u sistematski pregled (slabosti) Table 3. Studies included in the systematic review (Weaknesses)

Vitrifikacija oocita za elektivno ocuvanje plodnosti:
) Reprod
SWOT analiza [39] / -
1 P . i . 2022 Biomed +
Oocyte vitrification for elective fertility preservation: Online
a SWOT analysis [39]
Odlaganje majcinstva: Razlozi, determinante, vieme
potrebno za postizanje trudnoce i nivo anksioznosti kod
2 majki[40]/ 2019 PLoSOne. +
The delay of motherhood: Reasons, determinants, time
usedto achieve pregnancy, and maternal anxiety level [40]
Preporuke za dobru praksu u pruzanju informacija
onima koji su ukljuceni u reproduktivnu donaciju [41]/ Human
3 . ) ) } 2022 Reproducti- + +
Good practice recommendations for information provi- iy
sion for those involved in reproductive donation [41] P
Sperma na koju moZete raunati: Predlog saveznog
regulatornog okvira za povecanje zastite potrosaca u
industriji donacije sperme[42] /
4 Sperm you can bank on: A proposed federal requlatory 200 Book + +
scheme to increase consumer protection in the sperm
donation industry [42]
,Meati ili slagati?”: Transnacionalna industrija
5 plodnosti i pozeljnost belaca [14] / 2021 Med Anthro- . .
Mix or Match?" Transnational fertility industry and pol.
white desirability [14]
Pravni pejzaz reprodukcije u Spaniji: Stvaranje bio-in-
6 dustrie[30] 2021 Lavﬁl‘:h'& + +
Spanish legal reproscape: The making of a bio-industry [30] ’
Emocije, otelotvorenje i reproduktivni kolonijalizam
7 u globalnoj trgovini ljudskim jajnim celijama [43] / 2001 Gend Work . .
Emotion, embodiment, and reproductive colonialism Organ.
in the global human egg trade [43]
SWOT analiza neregulisane donacije sperme [44] / Reprod
8 A SWOT analysis of unregulated sperm donation [44] 2023 %?]mfg + +
Kreativno postajanje porodicom u klinici za plodnost?
Uparivanje donora sa neheteroseksualnim i samostal-
nim primaocima u komercijalnoj zastiti. U: Kreativne Springer
porodice: Rod i tehnologije svakodnevnog Zivota [45] / P g
9 ) : o L0 2021  International + +
(reatively becoming a family in the fertility clinic? Matc- .
. ) ; L Publishing;
hing donors with non-heterosexual and single recipients
in commercial care. In: Creative Families: Gender and
Technologies of Everyday Life [45]
Roditeljstvo uz pomoc tehnologije i moderne porod-
ice u21. veku. U: Moderne veze: Romansa, prijateljstvo
iporodicau 21. veku [46] /
10 Technology-Assisted Parenthood and Modern Families 2024 Book + +
inthe 21st Century. In: Modern Relationships: Roman-
ce, friendship, and Family in the 21st Century [46]
U: Sloboda nau¢nog istrazivanja [47] /
. : o Manchester
Reproductive technologies and the family in the -
1" S 2020  University + +
twenty-first century. In: The freedom of scientific )
Press;
research [47]
,Dve zemlje — dve laboratorije”: Transnacionalni Journal of
program donacije gameta (TGD) za podrsku donadiji Assisted
12 jajnih celija [33]/ 2020 Reprodu- + +
‘Two countries-two labs’: the transnational gamete do- ction and
nation (TGD) programme to support egg donation [33] Genetics.
Krioprezervacija oocita — trenutna situacija i
buduce perspektive: narativni pregled [48] / JHum
13 . . 2021 . A ar
Oocyte cryopreservation-current scenario and future Reprod Sci
perspectives: a narrative review [48]
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Tabela 4. Studije ukljucene u sistematski pregled (pretnje)

10

n

12

13

14

15

,Dve zemlje — dve laboratorije”: Transnacionalni program donaci-
je gameta (TGD) za podrsku donaciji jajnih celija [33] /

‘Two countries-two labs”: the transnational gamete donation (TGD)
programme to support eqg donation [33]

Pregled krioprezervacije ljudskih oocita u programima asistirane
reprodukdije: Trenutni izazovi i mogucnosti [34] /

Review of human oocyte cryopreservation in ART programs: Current
challenges and opportunities [34]

Upravljanje krioskadistenjem reproduktivnih celija i tkiva u
asistiranoj reprodukiji: stanje, potrebe, mogucnosti i potencijalni
novi izazovi [49] /

(ryostorage management of reproductive cells and tissues in ART:
status, needs, opportunities, and potential new challenges [49]

Krioprezervacija gameta i embriona i njihove molekularne
promene [50] /

(ryopreservation of gametes and embryos and their molecular chan-
ges [50]

Kriopolitika reprodukcije na ledu: Nova skandinavska ledena

doba [13]/

The cryopolitics of reproduction on ice: A new Scandinavian ice age
[13]

Ekonomske geografije asistirane reprodukdije [32] /
Economic geographies of assisted reproduction [32]

Ekonomija donacije jajnih Celija u Spaniji kao globalna/intimna
kontakt zona [51] /

The Spanish eqg donation economy as a global/intimate contact
zone[57]

0 (globalnim) lancima nege u vremenima krize: donacija jajnih
Celija i kuénirad u Spaniji [52] /

On (global) care chains in times of crisis: egg donation and domestic
work in Spain [52]

Da li banka gameta treba da verifikuje nemedicinske informacije
koje pruza donor? [53] /

Should a gamete bank verify the non-medical information provided
by adonor? [53]

Preporuke za dobru praksu u pruZanju informacija onima koji su
ukljuceni u reproduktivnu donaciju [41] /

Good practice recommendations for information provision for those
involved in reproductive donation [41]

Razvijajuca etika donacije sperme[54] /
The evolving ethics of sperm donation [54]

Pravo deteta da zna naspram prava roditelja da ne kaZu: Stavovi
parova koji se podvrgavaju tretmanima plodnosti prema donaciji
gameta sa otkrivanjem identiteta [55] /

The child’s right to know versus the parents’ right not to tell: The atti-
tudes of couples undergoing fertility treatments towards identity-re-
lease gamete donation [55]

Pravo na zaborav naspram prava na otkrivanje identiteta donora
gameta: eticki i pravni aspekti [56] /

The right to be forgotten versus the right to disclosure of gamete do-
nors’ ID: ethical and legal considerations [56]

Anonimna donacija gameta i ¢lan 8. Evropske konvencije o ljud-
skim pravima: Argument za nespojivost [57] /

Anonymous gamete donation and Article 8 of the European Conven-
tion on Human Rights: The case for incompatibility [57]

Etika banke oocita za asistiranu reprodukciju uz pomoc trece
strane: sistematski pregled [58] /

Ethics of oocyte banking for third-party assisted reproduction: a sys-
tematic review [58]

2020

2023

2023

2021

2019

2018

2022

2020

2024

2022

2022

2023

2021

2022

2018

Journal of
Assisted
Reproduction
and Genetics

Cryobiology

Reproductive
BioMedicine
Online

Int J Mol Sci.

Emerald
Publishing
Limited;

Geogr Com-
pass.

Documents
d’Analisi
Geografica.

Tapuya: Latin
Am Sci Technol
Soc.

Hum Reprod.

Human Repro-
duction Open

Johns Hopkins
University

JReprod
Infertil.

Acta Bioet-
hica.

Med Law Int.

Hum Reprod
Update.

Table 4. Studies included in the systematic review (Threats)
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Slabosti (Tabela 3): Ova tabela navodi slabosti iden-
tifikovane kroz pregled literature, kao sto su tehnicki,
finansijski i regulatorni izazovi. Ove prepreke ukazuju
na potrebu za dodatnim istrazivanjima kako bi se po-
stojece barijere prevazisle.

Pretnje (Tabela 4): Tabela prikazuje pretnje identi-
fikovane analizom literature, ukljucujudi rizike vezane
za eti¢ka pitanja, regulatorna ogranicenja i nedostatak
finansijskih sredstava.

Faktori rasta korisni za razvoj trzista ukljucuju ino-
vacije, tehnoloski napredak, povecanu potraznju i
nove mogucnosti poput krioprezervacije, bioekonom-
skih proizvoda dostupnih putem biobanaka i odlaga-
nje roditeljstva za kasnije zivotno doba. Ovi pokretaci
stvaraju nove trziSne mogucnosti, kao $to su programi
prekograni¢ne reproduktivne zastite (CRC) i transnaci-
onalne donacije gameta (TGD). Aktivno ucesce potro-
$aca na trzistu reproduktivne bioekonomije omogu-
¢ava bolji pristup savremenim resenjima i doprinosi
globalnoj povezanosti u ovoj oblasti.

S druge strane, izazovi na trzistu ukljucuju prepre-
ke, regulatorna ogranicenja, eticke dileme, visoke tros-
kove i druge faktore koji mogu usporiti rast ili otezati
odrZzavanje trzista, kao i regulisanje broja porodica po
donoru, $to zahteva stroge zakonske okvire (Slika 2).
Takode, visoki troskovi i tehni¢ka ogranicenja kriopre-
zervacije, uz slozenost formiranja savremenih porodi-
ca, predstavljaju znacajne izazove koji ometaju Siru pri-
menu ovih tehnologija. Potencijalne pretnje ukljucuju
nepoznate dugorocne posledice, bioeticke dileme, ri-
zik da reproduktivne usluge postanu iskljucivo komer-
cijalizovane i narusavanje altruistickih principa u ovoj
oblasti.

Each of the tables in the appendix covers specific
aspects of the reproductive bioeconomy. Strengths
(Table 1): This table provides an overview of references
that highlight the strengths of the reproductive bio-
economy, including the development of new biotech-
nologies, advancements in biomedical engineering,
and innovations in cryopreservation.

Opportunities (Table 2): Table 3 focuses on oppor-
tunities identified in the literature, such as expanding
the application of bioeconomic solutions, the devel-
opment of sustainable biotechnologies, and the en-
hancement of international cooperation in this area.

Weaknesses (Table 3): This table lists the weakness-
es identified through the literature review, such as
technical, financial, and regulatory challenges. These
obstacles indicate the need for further research to
overcome existing barriers.

Threats (Table 4): Table 4 provides an overview of
the literature, in which threats were identified through
analysis, including risks associated with ethical issues,
regulatory constraints, and inadequate financial re-
sources.

Growth factors beneficial to market development
include innovation, technological advances, increased
demand, and new opportunities such as cryopreser-
vation, bioeconomic products available through bio-
banks, and delaying parenthood to a later stage in life.
These drivers create new market opportunities, such
as cross-border reproductive care (CRC) and transna-
tional gamete donation (TGD) programs. The active
involvement of consumers in the reproductive bioeco-
nomy market allows better access to modern solutions
and contributes to global connectivity in this area.

FAKTORI RASTA
Snage:

¢ Razvoj biomedicinskog inzen-
jeringa.

+ (Odlaganje roditeljstva do kasni-
jeg Zivotnog doba.

* Razvoj novih tehnologija u
biotehnologiji — kriobiologija.

+ Biodostupnost proizvoda - krio-
banke.

Mogucénosti:

¢ Prekogranicna reproduktivna
zastita (CBRC). Program transna-
cionalne donacije gameta (TGD).

+ Nacini ueca na trZistu repro-
duktivne bioekonomije.

I1ZAZOVITRZISTA

Slabosti: Strengths:

+ Development of biomedical

Weaknesses:

* Insufficient regulation con-

* Nedovoljna regulativa u vezi
sa brojem porodica po donoru.

+ Potencijalno formiranje
slozene, netradicionalne,
savremene porodice.

* Visoki troskovi i ogranicenja
povezana sa krioprezervaci-
jom.

Pretnje:

+ Nepoznat kvalitet i buduci
rezultati

¢ Reproduktivni rad se posmatra
kao pretnja altruizmu.

+ Bioeticke dileme.

Slika 2. SWOT Analiza reproduktivne bioekonomije

engineering. cerning the number of fami-
+ Postponing parenthood to ad- lies per donor.
vanced age. ¢ The prospective formation of

* Development of new technol-
ogies in biotechnology — Cryo-

a complex, non-traditional,
modern family.

biology. ¢ High costs and limitations
+ Bioavailability of products — associated with cryopreser-
Cryobanks. vation.
Opportunities: Threats:
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Figure 2. SWOT analysis of the reproductive bioeconomy
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Ovi nalazi naglasavaju vaznost uravnotezenja ino-
vacija sa regulativama kako bi se obezbedio odrziv i
eticki razvoj reproduktivne bioekonomije.

DISKUSIJA

Pregled literature i SWOT analiza su istakli klju¢ne sna-
ge, mogucnosti, slabostii pretnje unutar reproduktivne
bioekonomije. Ovi rezultati podrzavaju sli¢ne zakljucke
iz prethodnih radova, poput studije o bioekonomiji u
Letoniji [17], koja je istakla regulatorne izazove i potre-
bu za podrskom inovacijama. Koherentnost rezultata
ukazuje na univerzalne obrasce razvoja bioekonomije.
Rezultati istrazivanja razmatraju se kroz Cetiri kljuc-
na segmenta SWOT analize, uz podrsku referenci iz re-
levantnih nauc¢nih ¢asopisa. Sledeca diskusija kriticki
ispituje ova otkrica i njihova Sira znalenja za oblast.

SNAGE

Postojanje i kontinuirani razvoj biomedicinskog inze-
njeringa, zajedno sa napretkom u biotehnologiji, po-
sebno u oblasti kriobiologije i proizvodnje vestackih
gameta, znacajno su unapredili efikasnost donatorskih
programa [19]. Primena ovih tehnologija u reproduk-
tivnoj medicini dovela je do poboljsanja tehnika kri-
oprezervacije, povecavajuci odrzivost i dugovecnost
Cuvanih reproduktivnih celija. Ovo direktno doprinosi
viSim stopama uspeha tretmana asistirane reprodukci-
jeijaca pouzdanost donatorskih programa. Dalje, inte-
gracija regenerativne biomedicine i personalizovanih
terapijskih pristupa omogucava kreiranje individuali-
zovanih strategija le¢enja [20]. Time se omogucava pre-
cizniji odabir i optimizacija reproduktivnih ¢elija, ¢ime
se poboljsavaju ishodi le¢enja pacijenata. Klinike koje
usvoje ove inovacije mogu poboljsati kvalitet svojih
usluga, nudedi pacijentima Sire moguénosti za tretman
neplodnosti. Odlaganje roditeljstva do kasnijih godina
povecava zdravstvene rizike i izazove u demografskim
trendovima. lako tehnologije reproduktivhe medicine
omogucavaju produzenje reproduktivhog potencija-
la, ogranienja ostaju izrazena kod starijih pacijenata.
Vitrifikacija jajnih celija omogucava efikasniju organi-
zaciju donatorskih programa i smanjuje liste ¢ekanja
[21]. Prednosti se prepoznaju u visokom standardu
usluge koji se postize primenom novih tehnologija u
dijagnostici, klinickoj terapiji i regenerativnoj medicini,
uklju€ujudi kulturu celija i tkiva, $to potvrduju brojni
istrazivaci [18, 22, 23]. Istrazivaci takode ukazuju da je
formiranje kriobanki, zahvaljuju¢i tehnikama vitrifika-
cije, smanijilo liste ¢ekanja i eliminisalo potrebu za sin-
hronizacijom ciklusa donora i primaoca. Postovanjem
fenotipskog podudaranja izmedu donora i pacijenata
olaksava se ispunjavanje klju¢nog aspekta jacanja veze
roditelj-dete [12, 13, 25, 26].

On the other hand, market challenges include ob-
stacles, regulatory restrictions, ethical dilemmas, high
costs, and other factors that can slow down growth or
make it difficult to sustain a market, as well as regulat-
ing the number of families per donor, which requires
strict legal frameworks (Figure 2). Moreover, the high
costs and technical limitations of cryopreservation,
along with the complexities of forming modern fami-
lies, pose significant challenges that hinder the broad-
er application of these technologies. Potential threats
include unknown long-term outcomes, bioethical di-
lemmas, the risk of reproductive services becoming
solely commercialized, and the erosion of altruistic
principles in this field.

These findings emphasize the importance of bal-
ancing innovation with regulation to ensure the sus-
tainability and ethical development of the reproduc-
tive bioeconomy.

DISCUSSION

The literature review and SWOT analysis highlighted
key strengths, opportunities, weaknesses, and threats
within the reproductive bioeconomy. These results
support similar conclusions from previous works, such
as the study on the bioeconomy in Latvia [17], which
highlighted regulatory challenges and the need for
support for innovation. The coherence of the results
points to universal patterns of bioeconomy develop-
ment.

The research results are discussed through four key
segments of the SWOT analysis, supported by referenc-
es from relevant scientific journals. The following dis-
cussion will critically examine these findings and their
broader implications for the field.

Strengths

The existence and continuous development of bio-
medical engineering, along with advancements in
biotechnology, particularly in cryobiology and artifi-
cial gamete production, have significantly improved
the efficiency of donor programs [19]. Implementing
these technologies in reproductive medicine has led to
enhanced cryopreservation techniques, increasing the
viability and longevity of stored reproductive cells. This
directly contributes to higher success rates in assisted
reproduction treatments and strengthens the reliabil-
ity of donor programs. Furthermore, the integration of
regenerative biomedicine and personalized therapy
approaches within donor programs enables tailored
treatment strategies [20]. This enables a more precise
selection and optimization of reproductive cells, ul-
timately enhancing patient outcomes. By adopting
these innovations, clinics can improve the quality of
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Mogu¢énosti

Programi transnacionalne donacije gameta (TGD) i
prekograni¢ne reproduktivne zastite (CBRC) omoguca-
vaju prevazilazenje pravnih i drustvenih ogranicenja,
&ime se 3iri dostupnost usluga [27]. Spanija, Ceska, Gré-
ka i Danska privlace korisnike zahvaljujuci povoljnim
zakonskim okvirima. Raznovrsnost tipova korisnika
koji ucestvuju na trzistu reproduktivne bioekonomije
(heteroseksualni parovi, LGBT zajednice, transrodne
osobe, samohrani roditelji) ukazuje na rastuce prihva-
tanje i prilagodavanje trzista savremenim porodicama.
Postoji znacajan trziSni potencijal za medunarodnu
ekspanziju usluga, sto potvrduju istrazivanja o sloze-
nosti industrije prekograni¢ne reproduktivne zastite,
posebno u zemljama gde postoji nedostatak donora ili
gde postoje zakonska, eti¢ka ili verska ogranicenja [27,
28, 29, 30]. Istrazivanja pokazuju i da medunarodnu ek-
spanziju trzista olakSava dobro organizovan transnaci-
onalni trgovinski sistem [33, 34, 35].

Slabosti

Nedostatak jedinstvenih propisa u vezi sa brojem po-
rodica po donoru predstavlja izazov, narocito u kontek-
stu globalizacije trzista reproduktivnih celija. Razlike u
nacionalnim standardima otezavaju pracenje donaci-
ja preko granica, ¢ime se povecava rizik od slucajnih
genetskih povezanosti medu decom zacetom dona-
cijom. Takode, neusagladeni propisi stvaraju pravnu
neizvesnost za reproduktivne banke i buducde roditelje,
potencijalno ogranicavajuci efikasnost trzista i pristup
donorskim gametima u odredenim regionima. Formi-
ranje netradicionalnih porodica donosi izazove vezane
za drustveno prihvatanje i pravnu regulaciju [36], dok
odsustvo genetske povezanosti moze izazvati psiho-
loske i socijalne prepreke.

lako bi globalizacija donatorskih praksi mogla do-
prineti Sirenju reproduktivne bioekonomije, nedosta-
tak jedinstvenih regulatornih standarda otezava pra-
¢enje ukupnog broja donacija i povezanih porodica,
$to stvara eticke i pravne prepreke daljem razvoju sek-
tora [14, 43, 44]. Moderni oblici porodica, ukljucujuci
one zasnovane na donaciji gameta, ¢esto se suocava-
ju s pravnim ogranicenjima jer tradicionalni zakonski
okviri ne prate dinami¢ne promene u tehnologijama
i drustvenim normama. Ta diskrepancija usporava ra-
zvoj trzista i ograni¢ava dostupnost usluga razlicitim
grupama korisnika [45, 46, 471.

Pretnje

Nepoznat dugorocni kvalitet i ishodi krioprezervacije
embriona, uklju¢ujuc¢i moguce epigenetske promene,
predstavljaju ozbiljne izazove za zdravstvene ishode

their services, offering patients broader opportuni-
ties for infertility treatment. Postponing parenthood
to later years increases health risks and challenges in
demographic trends. Although reproductive medicine
technologies allow for the extension of reproductive
potential, limitations remain pronounced for older pa-
tients. Oocyte vitrification allows for a more efficient or-
ganization of donor programs and reduces waiting lists
[21]. The advantages are recognized by the high stan-
dard of service achieved through new technologies in
diagnostics, clinical therapy, and regenerative med-
icine, including cell and tissue culture, as confirmed
by numerous researchers [18, 22, 23]. Researchers also
indicate that the formation of cryobanks, thanks to vit-
rification techniques, has reduced the waiting list and
eliminated the synchronisation of donor and recipient
cycles, and by respecting the phenotypic match be-
tween donors and patients, it facilitates the fulfillment
of an essential aspect of strengthening parent-child at-
tachment, as researchers believe [12, 13, 25, 26].

Opportunities

Transnational gamete donation (TGD) and cross-bor-
der reproductive care (CBRC) programs allow for over-
coming legal and social restrictions, thereby expand-
ing the availability of services [27]. Spain, the Czech
Republic, Greece, and Denmark attract users with fa-
vourable legal frameworks. The diversity of the type of
consumers participating in the reproductive bioecon-
omy market (heterosexual couples, LGBT communities,
transgender people, single parents] indicates a grow-
ing acceptance and adaptation of the market to the
needs of modern families. There is significant market
potential for expanding services internationally, as evi-
denced by research on the complexity of the cross-bor-
der reproductive care industry, particularly in countries
where there is a shortage of donors or where there are
restrictions, whether legal, ethical, or religious [27, 28,
29, 30]. Research also shows that international market
expansion is facilitated by a well-organized transna-
tional trade system [33, 34, 35].

Weaknesses

The lack of uniform regulations for the number of fam-
ilies per donor poses a challenge, particularly in the
context of the globalisation of the reproductive cell
market. Variations in national standards make it difficult
to track donations across borders, increasing the risk
of accidental genetic connections among donor-con-
ceived individuals. Furthermore, inconsistent regula-
tions create legal uncertainties for both reproductive
banks and intended parents, potentially limiting mar-
ket efficiency and access to donor gametes in certain
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dece zacete ovim tehnologijama, koji nisu dovoljno
istrazeni. Bioeticke dileme, poput anonimnosti donora
i prava dece da znaju svoje genetsko poreklo, i dalje
su neresena pitanja u mnogim kontekstima. Komerci-
jalizacija reproduktivnog rada ugrozava principe altru-
izma i potencijalno doprinosi eksploataciji ekonomski
ranjivih osoba. Nepoznata bezbednost i kvalitet krio-
prezervisanih ¢elija, uz moguce epigenetske promene
koje mogu uticati na razvoj embriona [32, 33, 49, 50],
predstavljaju znacajnu pretnju rastu trzista reproduk-
tivne bioekonomije. Takode, komercijalizacija donacije
reproduktivnih organa i ekonomski motivisano ucesce
donora [51, 52, 53] izazivaju eticke izazove koji mogu
dovesti do regulatornih ogranicenja i smanjenja pove-
renja pacijenata. Bioeticke dileme, poput anonimno-
sti donora i psiholoskih posledica po potomstvo [54],
dodatno komplikuju percepciju javnosti i potencijalno
ogranicavaju razvoj trzista.

Ova studija mozda nije u potpunosti sveobuhvat-
na, jer je obuhvatila samo radove objavljene na engle-
skom jeziku. Kako je ovo oblast u razvoju, moguce je da
¢lanci objavljeni nakon perioda istrazivanja nisu uklju-
Ceni. Ipak, prate¢i PRISMA smernice, mozemo izvuci
sledecée preporuke. lako tehnoloski napredak i rastu-
¢e trziSne mogucnosti ukazuju na znacajan progres,
ove koristi treba kriticki sagledati u svetlu postojecih
izazova. Na primer, iako krioprezervacija i regenerativ-
na medicina unapreduju efikasnost donatorskih pro-
grama, dugoroc¢ne bioloske i eticke implikacije ostaju
neizvesne. Takode, iako globalizacija reproduktivnih
usluga povecava dostupnost, ona istovremeno otva-
ra pitanja o regulatornim neusaglasenostima i etickim
dilemama. Zato je potreban uravnotezen pristup radi
maksimizacije koristi uz minimizaciju rizika.

ZAKLJUCAK

Rezultati studije ukazuju na znacajan potencijal re-
produktivne bioekonomije u unapredenju lecenja ne-
plodnosti i diverzifikacije porodica. Ipak, kreiranje na-
cionalnog registra predstavlja klju¢ni regulatorni pro-
pust u nadzoru biomedicinski potpomognute oplod-
nje sa doniranim reproduktivnim celijama. Regulatorni
okvir bi trebalo unaprediti u pravcu transparentnih i
etickih propisa koji bi obezbedili pristup, dostupnost i
dobrobit svih ucesnika (ukljucujuci pravo dece zacete
donacijom da saznaju svoje genetsko poreklo). Kom-
promis se moze posti¢i ulaganjem u porodi¢no orijen-
tisane politike koje omogucavaju Zenama koje odlazu
roditeljstvo da se odluce na potomstvo ranije. Buduca
istrazivanja treba da se fokusiraju na dugorocne efekte
tehnologija i standardizaciju medunarodnih praksi.

Sukob interesa: Nije prijavljen.

regions. The formation of non-traditional families pres-
ents challenges related to social acceptance and legal
regulation [36], while the absence of a genetic connec-
tion can cause psychological and social obstacles.

Although the globalisation of donor practices
could contribute to the expansion of the reproductive
bioeconomic market, the lack of uniform regulatory
standards makes it difficult to track the total number
of donations and related families, which creates ethical
and legal obstacles to the further development of this
sector [14, 43, 44]. In addition, modern forms of fami-
lies, including those based on gamete donation, often
face legal constraints, as traditional legal frameworks
do not keep pace with dynamic changes in reproduc-
tive technologies and social norms. This discrepancy
between legal regulations and social needs slows mar-
ket development and limits the availability of services
for different groups of users [45, 46, 47]

Threats

The unknown long-term quality and outcomes of cryo-
preservation of embryos, including possible epigenetic
changes, pose significant challenges to the health out-
comes of children born through these technologies,
which are not sufficiently researched, and the existence
of which is unknown. Bioethical dilemmas, such as do-
nor anonymity and the right of children to know their
genetic origin, remain unresolved issues in many con-
texts. The commercialization of reproductive labour
threatens the principles of altruism and potentially con-
tributes to the exploitation of economically vulnerable
individuals. The unknown safety and quality of cryopre-
served cells, along with possible epigenetic changes
that may impact embryo development [32, 33, 49, 50],
pose a significant threat to the growth of the bioeco-
nomic market. In addition, the commercialisation of re-
productive organ donation and economically motivat-
ed donor participation [51, 52, 53] challenge the ethical
principles of altruism, which may lead to regulatory
constraints and reduce patient trust. Bioethical dilem-
mas, such as donor anonymity and psychological con-
sequences for offspring [54], further complicate public
perception and potentially limit market development.
This study may not be as comprehensive as it could
be, as it only reviewed publications in the English lan-
guage. Given that this is an evolving field of research, it
is possible that articles published after our study were
not included in this review. Nonetheless, following
the PRISMA guide, our recommended insights include
the following. While technological advancements and
expanding market opportunities suggest significant
progress, these benefits must be critically examined
in light of ongoing challenges. For instance, although
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icine improve the efficiency of donor programs, the
long-term biological and ethical implications remain
uncertain. Additionally, while the globalisation of re-
productive services increases accessibility, it also raises
concerns about regulatory inconsistencies and ethical
dilemmas. Therefore, a balanced approach is crucial to
maximise benefits while mitigating potential risks.

CONCLUSION

The study results indicate the significant potential of
the reproductive bioeconomy in improving infertility
treatment and family diversification. However, the cre-
ation of a national registry is a key regulatory oversight
for the control of biomedically assisted reproduction
with donated reproductive cells. The regulatory frame-
work should be changed in the direction of the need for
transparent and ethical regulations to ensure transpar-
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(allowing access to children conceived from donation
to choose to know about their genetic origin). A com-
promise can be achieved by investing in family-friendly
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standardisation of international practices.
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