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ABSTRACT

Objective: To review the application of stem cell therapies and stem cell-derived products
in ophthalmic diseases.

Methods: A narrative review was conducted using PubMed and Google Scholar. Clinical
studies published between 2020-2025 on the efficacy, safety, and clinical outcomes of
stem cell therapies and extracellular vesicle (exosome) products were analyzed.

Results: ESC/iPSC-derived RPE transplantation for late-stage dry AMD showed
long-term safety and visual improvement. In LSCD, CALEC achieved 77% complete
success at 18 months, while allogeneic SLET maintained epithelialization in 71% of cases
at 12 months. Intrastromal ADSC injection improved vision and corneal curvature in
keratoconus. MSC-derived exosomes and eye drops improved dry eye indices with good
safety. In glaucoma, early studies suggested neuroprotective effects on retinal ganglion
cells.

Conclusions: Current evidence supports the safety and potential efficacy of stem
cell-based therapies in ophthalmology. However, larger trials with long-term follow-up are
needed to confirm durable benefits.
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ABSTRACT

Muc tiéu: Téng quan ng dung té& bao goc va san pham tir t€ bao goc trong diéu tri bénh ly
mat.

Phuong phap: Nghién citu tdng quan, tim kiém trén PubMed va Google Scholar, lua chon
céc nghién clu lam sang giai doan 2020-2025 lién quan dén hiéu qua, an toan va cai thién
ldm sang cua liéu phap té& bao goc va san pham ngoai bao thé (exosome).

Két qua: Ghép RPE tir ESC/iPSC cho thoai héa hoang diém thé khé mudn cho thay an toan
lAu dai va cai thién chirc nang thi giac. Trong LSCD, CALEC dat ty lé thanh cong 77% tai 18
thang; SLET di ghép duy tri 71% biéu mo hoa sau 12 thang. Tiém ADSC cai thién thi luc va
hinh dang gidc mac & bénh nhan gidc mac chép. Vé&i kho mét, exosome MSC va dung dich
MSC nho mat déu cai thién cac chi sd lam sangva an toan. O’ glécém, liéu phap té bao géc
budc dau cho thay tac dung bao vé than kinh thi giac.

K&t luan: Cac két qua budc dau khang dinh tinh an toan va tiém nang hiéu qua cla liéu
phéap té bao géc trong nhan khoa. Tuy nhién, can thém thi nghiém quy mé Lén va theo doi

dai han dé xac dinh hiéu qua bén virng.

Tir khéa: Té bao géc; thé ngoai bao (exosome); vong mac; gidc mac.

1. DAT VAN BE

Bé&nh mat gady mu loa phé bién nhu thodi hoa hoang
diém tudi gia (AMD), viém véng mac sac t6 (RP),
suy té bao gbéc vung ria (LSCD), giac mac chép
(Keratoconus), khé méat nang va glécém van con
nhitng khoang tréng diéu tri. Tai tao mé, céu truc
théng qua TBG va céac san pham tr TBG - gom té
bao goc phoi (ESC), t€ bao géc da ndng cam ung
(iPSC), t& bao géc trung mé (MSC) va thé ngoai bao
(EV/exosome) — md ra kha nang thay thé té€ bao mat
chirc nang, vi du ghép l&p biéu mé sac t8 véng mac
(RPE) hoac diéu hoa viém — bao vé than kinh bang
exosome MSC.

Xu th& 2020-2025 cho thdy mdt s6 san pham da
dugc thir nghiém lAm sang co kiém soat, tham chi
thuong mai hod cuc bd & gidc mac (san pham nubi
cay limbal & EU/Nhat). O'véng mac, RPE ngudn ESC/
iPSC trén gia d& siéu mong cho thay dé an toan lau
dai; & bé mat nhan cau, ghép biéu mé ria nubi cay
chuédn GMP (CALEC) céng bd ti l& thanh céng 6n

*Tac gia lién hé

dinh t&i 18 thang [1-3,5-6]. B&n canh dé, lidu phap
“khéng té bao” (exosome) gidm rao can mién dich/
khé&i u, thuan lgi chudn hoa - dac biét trong kho
mat [8-9]. Chinh vi vay, ching téi da tim hiéu nhirng
thanh tyu va thach thic trong nghién cru y hoc tai
tao sirdung liéu phap té€ bao goc diéu tri cac bénh ly
mat véi muc tiéu: “Téng quan vé ’ng dung t& bao géc
va san pham té bao géc trong diéu tri bénh ly mat”.

2. PHUONG PHAP TONG QUAN

2.1. Doi tugng nghién ciru

Nghién clru dugc thuc hién trén co sd thu thap cac
tai liéu tr nhiéu ngudn théng tin khac nhau: céc bai
bao khoa hoc, bao cdo, luanvan, luan an nghién ctu
thirnghiém lam sang (ing dung t€ bao géc trong diéu
tri bénh ly mat.

2.2. Thiét ké nghién ctru: Nghién clru phan tich tong
qguan hé théng.
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2.3. Ngubn sé liéu

Nghién ctu tdng quan md ta bang ching (narrative
review dinh huéng bang chirng) dugc thu thap tu
céc nguon tai liéu thong tin khac nhau da dugc xuat
ban, dang tai chinh thirc tir céc t6 chire khoa hoc uy
tin, c6 phan bién va bao céo lién quan dén irng dung
t& bao gbc trong diéu tri bénh ly mat.

St dung dit liéu, théng tin truc tuyén: co s& dit liéu
truc tuyén dugc thu thap theo hai ngudn dir liéu
chinh dé la trén cac co s& di¥ liéu khoa hoc l&n va
c6 uy tin nhu PubMed/PMC, ClinicalTrials.gov va
cac tap chi chuyén nganh Ophthalmology, TVST,
Nature Communications, Stem Cell Research
& Therapy, Acta Ophthalmologica, International
Journal of Ophthalmology, BMC Ophthalmology...

2.4. Cach thure thu thap thong tin, di¥ liéu
Céng cu tim kiém

Coéng cu tim kiém tryc tuyén trén cac website
clla cac cg s& dit lieu khoa hoc lén va uy tin
nhu PubMed/PMC, ClinicalTrials.gov va cac tap
chi chuyén nganh Ophthalmology, TVST, Nature
Communications, Stem Cell Research & Therapy,
Acta Ophthalmologica, International Journal of
Ophthalmology, BMC Ophthalmology... dugc s
dung dé tim ra cac 4n pham trén céc tap chi, cac
b&o cdo nghién ctru ldm sang trén thé gidi.

Tir khéa tim kiém

Céc tir khéa dugc sir dung dé tim kiém tai liéu:

Tiéng Anh: Stem cell, Mesenchymal stem cell, iPSC,
Embryonic stem cell, Retinal progenitor, Exosome,
Extracellular vesicle, Macular degeneration,
Retinitis pigmentosa, Cornea, Limbal stem cell
deficiency, Keratoconus, Dry eye, glaucoma.

2.5. Phuong phap lwa chon tai liéu, thong tin

- Tiéu chi chon: (i) nghién cltu goc trén ngudi (thlr
nghiém lAm sang/doan hé&/ddi chirng) hodc tién lam
sang c6 kha nang chuyén giao cao; (ii) bdo céo an
toan/hiéu qua/dinh luong két cuc; (iii) xuét ban trén
tap chi uy tin/chi s& trich dan tét.

- Tiéu chi loai trir: Bao céo y ki€n thuén tuy, ca bénh
rdi rac ma khong cé két cuc dinh lugng, thuc hanh
ngoai chuan muec.

- Quy trinh: Hai nha nghién ctru déc lap ra loc tiéu
dé/tom tat, sau do6 doc toan van; bat dong dudc giai
quyét bang thao luan. Trich xuat dif liéu chudn hoa
(n, thiét k&, chi dinh, s&n pham té& bao/san pham té
bao goc, dudng dung, theo doi, két cuc, bién co bat
lgi). TBng cong 20 bai bao, bao céo, tai liéu théa man
tiéu chi dugc dua vao téng hgp (Bang 1).

2.6. Cach phan tich, xtr ly thong tin, di¥ liéu

Phan mém quan ly tai liéu tham khao Mendeley,
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Endnote dugc st dung dé téng hgp toan bd cac tai
liéu thu thap dugc. Phan mém Excel dugc sir dung
dé luu trir va tdng hgp toan bé céc chi sé va két qua
lién quan ndi dung bai bao.

2.7.bao dirc nghién ctru

Toan b cac tai liéu dugc str dung déu la céac tai liéu
chinh théng va da dugc dang tai hoac xuét ban bdi
céc t6 chirc cé uy tin. Céc s6 liéu déu dugce thu thap
day du, trung thuc, chinh xac va chi s dung vao
muc dich nghién clu.

3. KET QUA VA BAN LUAN
3.1. Bénh vdong mac

3.1.1.Thodi hod hoang diém tudi gia (AMD) thé khé
giai doan mudn

Céc th* nghiém ghép RPE ngudn ESC/iPSC trén
gid d&@ mang Parylene siéu mong (CPCB-RPE1) cho
thay két qua an toan thuén Lgi. Nghién cliru Pha 1/2a
(n=16) béo céo khoéng co bién chirng nghiém trong
xay ra; 27% mat diéu tri dat tang > 5 hang thj luc
(ch(r cai trén bang thi luc ETDRS) sau 1 ndm so vdi
7% & méat déi bén khong ghép; ty l& mat > 5 hang
thi luc & méat khéng ghép cao hon (47% so vdi 33%)
(Kashani va cs., 2021 [2]). Bao cao theo doi dai han
(Ophthalmology 2024) khing dinh mé ghép ton tai,
tinh dung nap t6t, cai thién cu trdc va phuc hoi
chirc nang @ mét s6 bénh nhan (Humayun va cs.,
2024 [1]). Cac phan tich phuong phap phau thuat,
t6i wu kiEém soat chay mau gilip giam bién chirng nhu
tach l&p vdong mac, bong vong mac, PVR (Kashaniva
cs., 2020 [3]).

O hudng phat trién san pham, cac nhém cho thay
kha nang san xuét huyén phu RPE allogeneic theo
quy mo L&n va kiém soat chat lugng tot, ma dudng
choth*nghiém sau nay (Soundararajanvacs., 2025

[13]).
3.1.2.Viém véng mac sac t6 (RP)

Liéu phap progenitor cam quang allogeneic (retinal
progenitor cells — RPC; jCell/famzeretcel) hoan tat
Pha 2b vdi tin hiéu cai thién chlrc nang & cac phan
nhém, chuén bi thir nghiém then chét 2/3 (k€ hoach
khdi dong tir nira cudi 2024 theo bao céo co quan tai
trg va nha phat trién (CIRM, 2024 [4]). DU chua c6 &n
ph&m Pha 3, xu hudng “gene-independent” — hoat
dong qua tiét yéu t6 hudng than kinh — gitip m& rong
doi tuong ngoai diéu tri gen chuyén biét.

3.1.3.Bénh véng mac dai thdo dudng (DR) va tén
thu'ong mach mau véng mac

Nhiéu nghién cttu tién lam sang 2020-2025 cho thay
exosome tr MSC c6 tac dung gidm viém — stress oxy
hod, trc ché& Wnt/B-catenin, (rc ché hinh thanh tan
mach va bao vé cdu truc vong mac; day la hudng
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liéu phap “khong té bao” giau tiém nang dich chuyén
[11]1, [14], [15]. Tuy nhién, can thir nghiém nguoi
chuén hoa lieu/chat lugng exosome, theo dbi lau
dai[14,15].

3.2. Bénh giac mac va bé mat nhan cau
3.2.1.Suy té bao géc ving ria (LSCD)

San pham CALEC (cultivated autologous limbal
epithelial cell) theo quy trinh hoan toan khéng huyét
thanh/xenogeneic/khang sinh, dat chudn GMP Hoa
Ky, bdo céo Pha I/Il trén 14 ngudi: ty l& thanh cong
hoan toan 77% & 18 thang; néu tinh ca thanh céng
mot phan, 86% & 3 thang, 93% & 12 thang va 92%
& 18 thang. Nghién clru cho thay hiéu qua diéu tri
va an toan trén ca méat cho va mat nhan, khéng ghi
nhén bién chirng nghiém trong lién quan dén can
thiép (Jurkunas va cs., 2025 [5]). O bdi canh thiéu
mo tu than, SLET di ghép tir giac mac ngudi cho
chét ndo cho thay bé mat biéu mé 6n dinh 71% &
12 thang nhung giam con 54% & 24-36 thang; yéu to
nguy cd that bai gom tang nhan ap sau mo, tién s
ghép mang 6i, ghép giac mac nhiéu lan [6].

Nhirng dit liéu nay lam ré “diém dat” chi dinh: LSCD
mot méat vu tién autograft (CLET/CALEC); LSCD
hai mat can nhac SLET/KLAL di ghép kém diéu hoa
mién dich. Can chuan hod tiéu chi danh gia (vi du
“epithelial integrity success” 50%/75% nhu &
CALEC) dé so sanh lién nghién ctiu [5].

3.2.2.Bénh giac mac choép (Keratoconus)

Nghién ctu tiém nhu mé ADSC ty than (n=8) cho
bénh nhan gidc mac chép mic dé vira va nang cai
thién thi luvc +1,85+0,80 dong; gidm d6 cong giac
mac Flat K -0,78 D va Steep K -0,59 D; tang nhe
chiéu day trung tdm giac mac +6,3 um sau 6 thang;
gidac mac trong, khong ghi nhan bién chirng nang
(Ramin va cs., 2023 [7]. Mac du ¢ mau nho va thoi
gian theo d6i ngan, dit liéu ciing c8 tinh kha thi sinh
hoc cua “regenerative stroma” — c6 thé phdi hgp vdi
phuong phap Crosslinking diéu tri giac mac chop.

3.2.3.Khé6 mat trung binh-ndng, HO6i ching
Sjogren’s/non-Sjogren’s

Nghién ctu ndm 2025 (n=8 mat diéu tri; 8 matching)
dung thuéc nho exosome tir MSC day rén (10 pg, 2
l&n/ngay x 2 tuan) cai thién co y nghia OSDI, Schirm-
er, TFBUT, nhuém fluorescein, dong thoi giam IL-6/
MMP-9 trong nudc mat so véi gia dugc; an toan tét
(Habibi va cs., 2025 [8]). Nghién cltu tham do song
song vGi dung dich MSC “nguyén bao” nhd mat
(n=16 ngudi, liu 5x 1075 t& bao/mat/lan, 2 lan/ngay
x 2 tuan) cling cai thién san xuat nudc méat (SIT, TMH)
va thong sé tuyén Meibomius, khong ghi nhan SAE
su6t 12 thang (Zhangva cs., 2025 [9]). Hai hudng “té
bao” va “khong té€ bao” mad ra tiém nang diéu tri kho
mat khang tri — trong d6 exosome thuan lgi hon vé
chudn hod va an toan dai han.

3.2.4.Glécbém va tén thuong than kinh thj
Cac téng quan hé théng va nghién cru tién ld&m sang

gan day cho thdy MSC/EV c6 thé bao vé té bao hach
vOng mac, cai thién tin hiéu dién sinh ly va cau trac
sau tén thuang than kinh thi [10-12]. Tuy vay, canh
béao da dugc néu vé tiém MSC vao bubng dich kinh
khéng chuan hoa gay xa co kéo dich kinh-véng mac
va bong vong mac trong mot sé bdo céo. Do dé cac
nghién clru ngudi hién nay thién vé tham do an toan
giai doan 1 [12].

3.3.Van dé an toan, san xuat va chuan hoa

An toan dai han clia ghép RPE ESC/iPSC dén nay
khong ghi nhan u quai, ddu hiéu tang sinh léch
béi trong theo d6i 1-4 nam; song nguy co PVR/rd
phu thudc ky thuat phau thuat va kiém soat viém
(Humayun 2024 [1], Kashani 2020 [3]). V&i MSC/EV,
trong tam (& dac tinh ché pham (marker/kich c&/tai
RNA-protein), lieu va dudng dung; (i) EV ¢6 Lgi thé vé
chuén hod - luu trlt — phan phéi [14-15], trong khi
MSC can gidi han chi dinh tiém ndi nhan vao dich
kinh khéng kiém soét [12]. (ii) chudn hoda dac tinh
ché& pham (kich c&/marker/ tadi RNA-protein cla
exosome), lieu, dudng dung; (iii) xét nghiém poten-
cy tién luong dap ung (vi du iATP, CFE cho md biéu
mod ria) [5].

Quy dinh/phéap ly: LSCD da c6 san pham thuong
mai & EU/Nhat (Holoclar/Nepic) (tham chiéu chinh
sach) - la tién dé dé cac quy trinh GMP mdi nhu
CALEC m& rong. O véng mac, cac nén tang RPE
dang di dén thl& nghiém mudn; RP vdi progenitor
“gene-independent” hita hen l4p khoang tréng diéu
tri rong.

3.4. Pinh huwéng thuc hanh va nghién cru tai Viét
Nam

Uu tién phat trién va trién khai nén tdng bé mat
nhan cau (LSCD mot mét — autograft CALEC/CLET;
hai mat — di ghép SLET/KLAL cé kiém soat mién
dich). Xay dung phong thi nghiém GMP cho nudi cay
biéu mo ria va nghién clu potency (iATP, p63, CFE)
noéi dia. Nghién ctru thuéc nho exosome MSC cho
khé mat khang tri (thiét k& ngiu nhién, so sanh vdi
cyclosporine/lifitegrast). Tham gia mang ludi da
trung tdm RPE ghép cho AMD mudn khi kha thi va
khuyén céo chéng thuc hanh “ty phat” tiém MSC
trong mat.

4. KET LUAN

Cac nghién cltu uy tin xuat ban giai doan 2020-2025
cho thay liéu phap TBG va san phdm TBG trong nhan
khoa da dat nhitng c6t méc quan trong: ghép RPE
cho AMD thé khé giai doan mudn, ghép biéu mo
fia nudi cdy chudn GMP (CALEC), va ngoai bao thé
MSC (MSC-exosome) cho khd méat khang tri. Du vay,
can cac th nghiém quy mo lén, theo dobi dai han,
chuén hoa thang do, phép thr dap (ng sinh hoc
(potency) va chién luoc mién dich dé chuyén déi tur
“tidm nang” sang “chuén thuc hanh”.
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Bang 1. Téng hgp nghién cru/di€ém nhan 2020-2025 vé TBG/san pham TBG trong nhan khoa

Thiét ké/c&

Bénh/Chi dinh San pham mau Theo doi K&t qua chinh Tai liéu
AMD thé kho RPE'Eéfytl;en”ema”g Pha 1/28; | 15 yhang | AN t0AN; 27% mat >S5 ohtt; | 1) o
muoén (CPCB-RPE1) n=16 t6i vu Mo giam bién ching
A . , o s M6 ghép ton tai; dung nap
AMD thé kho RPE-ESC/iPSC ghép | Theo déidai | =24-48 ey, O S
muén tAm han théng tot; cai thler;oc(?u trdc chon [1]
. . Pha 2b; Tin hiéu cai thién & phan
RP F;‘flt(')”gln%rig%?é‘;‘l’)r chudnbi | 12thang | nhém; an toan chdp nhan [4]
g J pivotal duoc
LSCD CALEC Thanh céng hoan toan
(autograft) (GMP; xeno-/se- Phal/ll; n=14 | 18 thang 77%; téng thanh coéng [5]
g rum-/antibiotic-free) 92293%
. . o Bi€u mo 8n dinh 71%
LSCD SLET tr ngudi cho Hoi cltiu; . p
2 O _ g 36 thang | (12m); 54% (24-36m); nguy [6]
(allograft) chét nao n=24 mat co: tang nhan ap
ADSC ndi nhu mé o . +1,85 dong thi luc; gidam K;
Keratoconus gidc mac Pilot; n=8 6 thang an toan [7]
. | Ngau nhién r A .
A e Exosome MSC nho < o . Cai thién OSDI/Schirmer/
Kho mat (SS) mét (10 pg) mu tﬁg{” 6| 3thang | TrRUT. giam IL-e/MMP-9 | (8]
Khé mat Dung dich MSC nho | Pilot; n=16 12 than Cai thién SIT/TMH; an toan, 9]
(NSDE/SSDE) mat nguoi g khong SAE
Glécobm/ A L, A y A
. Tién lam o Giam viém; bao vé RGC
Optic Exosome MSC sang Ngan han trén mb hinh OHT/ONG [11]
neuropathy
- Can than trong viém/xag
Glocom (nang) | MSCnéidichkinh | Giaidoanl | BPang 1 (0. tian nghien cdu co | [12]
(an toan) dién tién Kid )
iém soat
AMD/RD Gene & cell . . Téng quan liéu phéap gen &
(t6ng quan) therapies Review t& bao cho AMD/IRD [16]
AMD/RPE RPE cell-based . Tién bd gan day veé liéu .
(téng quan) therapy Review o phap RPE [17-18]
RPE allogeneic Nghién ctru San xuat quy mé lén, QC
AMD (manufactured at | phuong phap/ — tot; tién dé th nghiém [13]
scale) san xuét mudn
DR/VR MSC-EV/exosome Review/ . Cao ché chéng viem/oxy [14-15]
disease (drug delivery) Preclinical héa; hira hen dich chuyén
Glécom (tdng Chién lugc bao vé . . Vai tro liéu phap té€ bao &
quan) than kinh Review EV trong bao vé RGC [19]
Retinal Cell therapy & . . binh huéng méi trong bao
neuroprotection adjuncts Review vé vOng mac [20]
Glécom/ON MSC trong tén . Tién bd & tranh luan; nhén
(téng quan) thuong TK thi Review o manh an toan [10]
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