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update

Hién trang doi m@&i sang tao va i'ng dung
liéu phap té bao miéen dich

PGS.TS. PHAM VAN PHUC

Vién Té bao goc

Truong Da1 hoc Khoa hoc tu nhién, PHQG Tp. HCM
Email: phucpham(@sci.edu.vn
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Su chuyén dich Ky nguyén: Tir Hoa tri dién rong dén Vi khi Sinh hoc Chinh xac

Liéu phap té bao nudi cay (ACT) dai dién cho cudc cach mang ca thé hoa.
Thay vi rai tham doc chat, ching ta téi [ap trinh chinh hé mién dich dé s&n lung khai u.

Qua khur: Hoéa / Xa tri

[ DIAGNOSTIC § :

© Tiéu diét ca té bao ung thu
lan té bao khoe manh.
Doc tinh toan than cao.
Dd.maga té bao trii mang ta
damag ctudng thang ung thu
khong tac tiné toan cao.

Hién tai: Liéu phap Té bao ACT

[ DIAGNOSTIC
@ Nhan dién dich danh
khang nguyén khai u.
Bao vé mé lanh.

Specific antigen recon khang
nguyén khoi u, ré nhhuong
dich. bao vé mo lanh.




Hai Tru cot Banh gia: Hiéu qua Thuc chién va Tinh an toan

Trong y hoc mién dich, khéng cé t& bao manh nhat tuyét déi, chi cé su can bang tdi uu gilra stc sat thuong va rdi ro sinh ménh.

Hiéu qua (Efficacy) 7\ Tinh an toan (Safety)

Kha ndng xuyén Khong gay
thang khéi u | Bao Cytokine (CRS)
, Khong
Tuoi tho t& bao Dac tinh than kinh
(ICANS)
2 s v Khoéng
Kha nang két hop N ; v :
khang thé (ADCC) ('g?ﬂg)hep cucngiehy




Hé sinh thai Té bao Mién dich LAm sang

Phan loai cac binh chiing dua trén ban chat tu nhién va mic do can thiép gen.

f Tu nhién
I Mién dich Bam sinh !

(Innate)

Phan (mg than téc.
Khéng cén nhan dién MHC.

= - —— — —~

Liéu phap
Té bao Mién dich

‘ Mién dich Thich ¢
(Adaptive)

Tri nhé dai han,
Sat thuong déc hiéu,
Phu thudc MHC.




! Conventional NK (cNK): /st DUNG CHU YEU TRONG WELLNESS |

Liéu phap hoan hao cho Wellness, don dep té bao lao héa, nhung qua mong manh trudc khoi u thuc thé.

" Ban chat

Thy thé KIR 12 ?I’ﬁﬁ%f?é’ hoat héa . ,
(Ché d9 trc ché) = “Bat hoat) Té bao diét tu nhién nguyén ban.

| Tai sao that bai truéc Ung thu?

Bi danh Itra bdi can cudce gia (MHC-) cua khdi u.
Basic NK VR A . Co ché (rc ché thu thé KIR khién cNK tu dong
P = Perforin/Granzyme D i A A
| (doman) (Chua Ik.'ch hoa& l khoa co sung khi gap té bao ung thu tu than.

dung Iy tuéng

Hiéu qua: 2/5

Tudi tho siéu ngén 3-7 ngay,
Dé bi ru ngu

Tiéu diét Té bao Zombie (Senolytic), don dep
virus EBV/Zona ngu dong.
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emory-Like NK (CIML NK):DUNG CHO UNG THU

B 4l
CD25+ —— |

(Tram thu nang \&
lrgng): Duy tri sinh B\
\ ton vo doi trong 10i 4
khdi u.

—— NKG2D
L (Thu thé hoat héa
' - Bat hoat)

Q- cbe+ Pang tao ra ty Ié lui bénh ngoan muc trong ung
SN g\g"t":’l}'t’;‘é"gé?gég"at thu mau (AML) khang tri. Vi khi t8i thuong khi
hoan hao dé& bt cip két hop cung thudc khang thé don dong.

Khéng thé (ADCC). ]

Hiéu qua: 4.5/5
el )
Li don trudec TME, sdng sot
hang thang troi. nguy hiém.

Pang tao ra ty 1€ lui bénh ngoan muc trong
ung thu mau (AML) tiv khang thé don dong.
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NKG2D
(Thu thé kich hoat)

Té bao khoi u
( Histocompatibility

' complex (MHC) ]
Hiéu qua: 3/5 Tinh an toan: 4/5
[ ) (e ] )
Hoat dong dién rong, khong Rui ro GVHD cuc thap so vdi
dac hiéu 100% té€ bao T thuong

| Banchat S e

Hau nhu KHONG c6 thu thé CD16, dan dén mu
trudce thude khang thé dat tién ctia bac si.

| Ung dung ly tudng

Don dep vi di cén (MRD) dé chdng tai phat sau
khi d& cat bd khdi u dac (Da day, Phai, Gan).



|

[— Ldp mang xo

clrng (strona)x >

vo T cell
(Mi Khoan)

IPP
(Réc thai sinh ly)

L6i khéi u
(Muc tiéu IPP) ‘

Il Banchat |

Phan nhém té bao T déc ddo chiém 1-5%
trong mau.

| Co ché Dbt pha

Khoan thung I6p mang xo clng cua khdi u
ran, danh truc dién vao vung 16i khdi u déc
hai nhat.

Chuyen tri kh0| u ran/u dac

| Hoat dong doc Iap MHC
khéng gay GVHD chéo



CAR-T Cells: Bom Nguyén Tu cua Y hoc Mien di

-

Visuals & Stats \

Synthetic CAR
Receptors

Antigen Binding
Domain Target

Cancer Cell

Fiercely
Aggressive
T-Cell

— Cellular Destruction

Hiéu qua: 5/5 _— 3

Lui bénh vinh vién chi sau 1 liéu One-and-done véi Leukemia/Lymphoma

Tinh an toan: 1/5 (= N D

Bao dong Do - Nguy ca tir vong

i Diagnostic Data \

#% Ban chat

T€ bao T tu than gan thu thé nhan tao (CAR).

.

/\ Tac dung phu nguy hiém

» CRS (Bao Cytokine): Xac khoi u vd ra tao
sOc viém toan than, s6t >40 dg, suy da tang.

« ICANS: Poc tinh than kinh nguy hiém.

2 Han ché lam sang

Gan nhu vo dung trude Khaoi u Ran (Solid
tumors) do mang boc qua cirng va mat dau
khang nguyén.




CAR-NK Cells: Linh Bin Tia T6

1 Tan & An Toan

Cellular Trading Card

N\

CAR-NK cell

Khai u 1an trén CAR van bi
tiéu diét boi ban nang tu
nhién

Khang nguyén lan
tron

7

Hiéu qua: 4.5/5

Tinh an toan: 4.5/5

“—— Vi khi ngam ban kép

N An toan vuot troi

A

Diagnostic Data

/
Ban chat

Té& bao NK mang thu thé nhan tao
(Off-the-shelf).

%

Dir lieu An toan Dot pha

(ASH 2024 - TAK-007)

0% ty & CRS cap do nang (Grade 3
trd 1én) va 0% ICANS trong vong
60 ngay sau truyén.

Khac phuc hoan toan tir huyét cla

CAR-T.
B

Y,
L




TILs & TCR-T: Trong Ph4o cho Mit tran U Ran

-

.

TILs: Linh Tt Thu " TCR-T: May Quét Xuyén Thau -
’
bé mat
/A nhan té bao
\ b 2 — Y/,
LAy té bao T mac ket sau trong khdi u (da nhd chinh xac mat ke thu), Khac vai CAR-T chi nhin thay bé mat, TCR-T dugc chinh
mang ra ngoai nhan 1&n hang ty [an va truyén lai dé tiéu diét u tir bén stra gen dé quét céc khang nguyén an séu bén trong nhén
trong. FDA da duyét thuoc Amtagvi cho ung thu hac to. té bao ung thu. FDA da duyét thudc Tecelra cho Sarcoma.
4

7




Ma tran Phan tich An toan - Hiéu qua

Blrc tranh toan canh vé vi thé cua tirng liéu phap trén ban can |lam sang.

/

CAR-T ¢
(Nguy co CRS/ICANS)

©/ cNK
(Murc do Wellness)

N
O
©

&)

‘.C

‘@

K®)

Res

«0

% n

—

S
=

)

£

.4

o

Q-

-
-5

«@

.;

~(U
=
o
=3

Q-

=i

Tinh an toan (Rui ro Doc tinh Cao dén Rat An Toan)




Ban do Chién trudng: U Long (Liquid) vs. U Ran (Solid)

/

Ung thu Long / Blood Cancers

"

Bao Iming cell

Mién dich

San nha cta hé mien dich. Khong c6 rao can vat ly. Cac siéu
vii khi nhu CAR-T va CIML NK dé dang bung nd hiéu qua tiéu
diét toi da.

" Khoi u Rén / Solid Tumors 0
TGF-B __ Stroma
(Chat doc gay e — Ldp v xo cing
irc ché)
Stroma
Ldp vo X0 cling
A 4
M6i truang vi khdi u (TME) v6 cung khac nghiét. L& chan xa cting
chdn ding Té bao T thong thuong, axit va chat doc TGF-B ru ngd
hé mien dich. Bat budc phai dung céc luc luvgng chuyén biét nhu
L yo T, TILs hoac Armored CAR-NK. >




Strc manh cta CIML khi két hop vdi khang thé don dong

c Khang thé danh dau — e Khéa muc tiéu > e Xa doc t6

Monoclonal
Antibow (mAb) CD16+ receptors

CIML NK
Tumor cell

Lwu y 1am sang: Té bao CIK hodc cNK tw than thwdng that bai & pha nay do qua trinh

nudi cay lam rung mat thu thé CD16, .. khién chung mu trwdc thude khang thé.




Nguon té bao ?

Autologous
(Tu than - LAy mau ngudi bénh)

o«

A\ - RUiro 1: Té bao dé kiét qué do hoa/xa tri
) nhiéu dot.
- Rdi ro 2: Bi khai u Iira bang Can cudc gia
(MHC-I tu than).
- RUi ro 3: Nudi nham té bao ung thu mau
c6 lan trong mau (Dau an CD19+).

Allogeneic / Off-the-shelf
(Bong loai - Mau cudng ron / Ngudi hién)

- SUrc tré tuyét doi tir té bao hién tang
khoe manh.
- Danh bai co ché 1an trén clia khdi u nhd sy
léch gen (KIR Mismatch).
- S&n sang chién dau: Ra déng va truyén ngay
lap tire dé ciru mang (Zero Wait Time).

y




Truc thoi gian Lam sang: Trién khai Luc lugng theo Giai doan
Viéc chon dung loai t€ bao vao dung thoi diém mang y nghia dinh doat cuc dién diéu tri.

| Zone 1
Bung phat Cap tinh / Hau Phau thuat / Wellness /
Khoi u Lén Chong Vi di can (MRD) Chong Lao héa / Du phong
Muc tiéu: Muc tiéu: Muc tiéu:
Pha v& mang boc, danh can chién Rai tham tuan tra, don dep tan du Don dep té bao Zombie, chdng
tiéu diét sd lugng Ion. |an khuat trong mach mau. virus ngu déng, duy tri sinh luc.
:J = = O © o

,-
')

— Lue lugng trién khai: —— Luc luong trién khai: — Lue lugng trién khai:
CAR-T (néu du thai gian/strc khoe), CIK (Hang chuc ty té bao lai tao Conventional NK (cNK) tu than.
CAR-NK hodc CIML NK + Khang thé mang ludi an ninh dién réng).

dich.



Bang Quyét dinh LAm sang (Master Decision Matrix)

Lua chon tdi uu dua trén muc tiéu, loai bénh va tinh trang thé luc.

Tinh hudéng / Muc tiéu Lua chon Uu tién Ly do cét 16i (Vii khi dinh doat)
. CAR-T diét tdn goc
Ung thu Long a2, o _. i
" - @ CAR-T hoac CIML NK (One-and-done), CIML NK
(Bach cau, Lymphoma, Da u tuy) : k&t hop ADCC vé dich.
Khéi u Rin Ban nang khoan xuyén

yo T, TiLs, TCR-T :ﬁ mang xd cung, nhan dién

(Nguyén khdi, dédnh truc dién) rac thai sinh Iy (IPP).

Kich hoat t6i da cd ché

Pang dung Phéc d6 Thuédc toi da co che
Khang Thé (Mo loai U) %, CIML NK / CAR-NK ADCC nht it ving mét

Quan sé khong 16 tuan tra

Don dep vi di can @p e S 2
(Sau Phiu thuét) '@‘ CIK 'g® SLeuné{ong, bat tan du 1an
, 3 Khéng bao viém CRS
Cap cuu / Suy kiét tang nang =@ CAR-NK nguy hiém, ra déng truyén

cliu mang tuc thi.




Hién trang cap phép té bao
mién dich trén thé gidi



THE REVERSE FUNNEL: GLOBAL CELL THERAPY LANDSCAPE

)
7

O1

Thuc Té Thuong Mai

10 liéu phap da dugc FDA
Hoa Ky phé duyét.

02

Can Ké Vach Dich

Phan tich cac thir nghiém
Phase Il (CIK& yd T).

03

Ky Nguyén Po6i Mdi

Bung no thir nghiém Phase I/1I
& Ky nguyén “Off-The-Shelf”.

04

Cudc Dua Pia Chinh Tri

Phén b6 ngudn lyc toan cau &
Su troi day cGia Chau A.




PHAN LOAI 10 LIEU PHAP TE BAO DUOC FDA PHE DUYET (TiNH DPEN 2026)

Phan loai té bao (T€ bao T Thich trng vs. Lympho tham nhiém/Té bao Tua)

©
==
3
c>% CAR-T (7 Liéu phap) TCR-T (1 Liéu phap)
= Kymriah Tecelra
e ,;C—c;’ Yescarta Luc lugng thong tri tuyét doi
e 'O Tecanu§ - trong ung thu huyét hoc
c:n-@ Breyanzi (Leukemia, Lymphoma).
Q-2 Abecma
= S Carvykti
= & Aucatzyl
&
B Vaccine DC (1 Liéu phap) TILs (1 Liéu phap)
@ Provenge Amtagvi
(48]

Tinh dén nam 2026, 100% céc liéu phap dugc FDA cap phép chuyén biét cho diéu tri ung thu déu thudc nhanh Mién dich

Thich irng (Adaptive) va Té bao Tua. Cac nhanh Mién dich Bam sinh (nhu NK) van dang trong giai doan thir nghiém.



Ung Thu Long (Huyét Hoc)

e San nha cua CAR-T.

e Chuyén tri cac dang Leukemia,
Lymphoma, Da u tuy.

e Hiéu qua lui bénh cuc cao nhung di
kém rui ro Bao Cytokine (CRS).

e Muc tiéu “ndi” dé nhan dién (CD19,
BCMA).

2024

Ung Thu Ran (Khdi U Pac)

Budc ngoat lich sr nam 2024.

e Amtagvi (TILs - Thang 02/2024): Phé duyét cho
Ung thu hac té (Melanoma). Gidi ciu té bao T
kiét strc tur chinh 16i khoi u.

e Tecelra (TCR-T - Thang 08/2024): Phé duyét
cho Sarcoma bao hoat dich. Kha nang nhu “may
quét X-Quang” nhin thadu khang nguyén an sau
trong té bao.

T-cell exhausted
Q PD-1 /




Phase |

Submission

FDA Approval

'l%} Phase I

Can Ké Vach Dich: Luc Luqn

g Tien Phong Budc Vao Phase lli

BLA / MAA %

i

—

S A AR AR AR S A SR AT M AT A A

Nhom CIK & DC-CIK

Mién dich bam sinh

XXX XXX

“Dan quén da nang”. Bugc thur
nghiém manh mé tai Chau A.

Muc tiéu: Quét sach tan du vi di can
sau phau thuéat ung thu khoi u dac.

e e £ A A A T A A (A A

_J L

—

L VA AT A A AT . R A A AT S W A 4

Té bao yé T (Gamma Delta T)

Mien dich thich ing dac biét
| Satthi khoan pha khdi u khéng phu [
g; thudc khang nguyén MHC. ?
g Tién phong thiét k& CAR. g@
D X

A BT AT A Y W A A 4 P A T T MO

—




44.0 vs 30.0
Thang

Thdi gian song
khong tai phat

Ung thu biéu moé té
bao gan (HCC)

Tht nghiém Phase llI
(NCT00699816) tai Han
Quéc (230 bénh nhan).
CIK kéo dai dang ké thdi
séng khdng tai phat sau

phau thuat triét can.

8.1 vs 5.4
Thang

PFS (Song khong
tién trién)

U nguyén bao than kinh
dém (Glioblastoma)

Thd nghiém Phase |l
(NCT00807027). CIK két
hgp hda/xa tri tiéu chuan

(TMZ) nang cao ro rét thai
gian sdng khdng tién
trién.

Cung Co
Hau Phau

Tiéu diét vi di can

Ung thu dai truc trang
di can

Liéu phap DC-CIK két hgp
phac doé hda tri va thuéc
nham dich tao ra mang Iudi
an ninh, tiéu diét vi di can
lan khuat.["2,




Xu Huéng Phase I/ll: Tu “Tu Than” bén “Off-The-Shelf”

TU THAN (AUTOLOGOUS)

2
3 ) ¥

i
e o r o i+ Nguycotr | Sk
Benhnhan [ LEYmAU L) Chidoid4 | i loniopy npl TuEnla
(Leukapheresis) tuan trong La . thudc : énh nhan
i
4 R e e e s &

Off-the-shelf *

San xuat
dai tra
(Bioreactor)

/" Nguon hién *

khoe manh/
Mau cudng ron
\. /IPSC

Ra dong &
Truyén ngay
|ap tic

Péng bang
(Vials cat trir)

Bénh nhan
nhap vién

Ky nguyén doi mdi tap trung vao cac té bao bam sinh (nhu NK) vi chiing khong gay ra bénh ghép chong chu

(GVHD). Giai quyét triét dé rao can chi phi ntra triéu USD va thoi gian cho dgi cua CAR-T kinh dién.



Hé Sinh Thai Té Bao NK (Natural Killer) Pang Bung N6

_

cNK

CIML NK
(Memory-like)

CAR-NK
(Engineered)

Linh bd binh tu nhién

Linh dac nhiém

l C6 may nhan tao

Ban chat Al o e .
SR » S (Kich thich bang Cytokine . ~
& Sua doi (Khong stra doi gen). L-12/15/18 d& tao tri nho). (Dung virus cay gen CAR).
Tudi tho Rat dai (nhiéu thang nho

Rat ngan (3-7 ngay).

Trung binh.

trong co thé thu thé sinh ton CD25+).
- S Ung thu mau khang tri, Cap clru ung thu mau than
lg;csgiu Wel':g’ebs:é ﬁ%eohﬁgé don Ung thu ran (Két hop toc, “Tang hinh” trudc tron
d ‘ thudc khang thé). tranh khang nguyén.




Piém Sang 1: CIML NK - Tri Nhé Sinh Ton & Tac Chién Hiép Pong (Phase /1)

IL-15 / N-803
—
@9

Tram Nang Luong:
CD25+

Maéc Mo Neo: CD16+

Thuoc Khdng Thé
(Cetuximab)

e Thuc Chién Lam Sang: Thu

e Thanh Tuu: Lui bénh ngoan

 Pot Pha Khoi U Ran: Thu

* Co Ché: Su két hgp sinh tu:

nghiém cua WashU/Wugen
vdi siéu thudc '0ff-the-shelf’
WU-NK-101.

muc & Bach cau tdy cap tinh
(AML).

nghiém trén Ung thu Pau &
C6 (HNSCC).

CIML NK + Thudc khéang thé
dich (Cetuximab) = Don bép
co tiéu diét hiép dong (ADCC).

Nguon: Bao cdo lam sang Phase I/I1 - 2024.



Piém

|

Séng 2: CAR-NK - Bac Nhiém Ban Tia Toc Do Cao

A

e Vat Lieu Vang

Str dung mau cudng ron (UCB). Té bao so sinh
ti€p nhan gen CAR cuc ky dée dang, mot tdi mau
tao ra hang tram liéu “Off-the-shelf”.

Thir Nghiém Tiéu Biéu
Takeda (TAK-007): Phase 2 (NCT05020015)
trén u lympho (LBCL/iNHL).

MD Anderson: Cong b6 chan dong trén tap chi
NEJM (2020).

Dir Lieu Vang
Ty |é lui bénh |én t&i 73% trong ung thu mau ma

hoan toan khong xay ra Bao Cytokine (CRS cap
do = 3) hay ddc tinh than kinh (ICANS).




CAR-M

(Macrophage) b

|« Giai phdp 1 (CAR-Macrophages) * Giai phap 2 (Armored CAR-NK)
Gan radar CAR cho Dai thuc bao. Tan dung Thé hé thir 4. Cat bo gen nhan doc to va tu
ban nang len 16i sdu vao mo dac dé "nudt trang bi binh nang lugng ndi bo (tu tiét IL-15)
dé x"dan lién tuc gilra vong vay khac nghiét.

ﬁ\\ chirng” khoi u tir bén trong.
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' Ban D6 Nguon Luc Nghién Ctru Toan Cau

Vung Xam:

Su vang bdng
gan nhu hoan
dan nhu hoan
toan cua céc thu
nghiém tai Nam

Chau A Dan Pau

Chiém hon 60% tong sO cac
thtr nghiém 1am sang toan
cau veé liéu phap té bao
mién dich.

N

Tuyét Doi (61 7%)®

My va Chau Phi,
boc 16 khoang
7 - tréng I6n trong
T Foge kha nang tiép
i céan y té tién tién

®
: \ ) Q ° toan cau.
° @ * = @)

O
Trong tam nghién ctu dang dich chuyén "
manh mé tu phuong Tay sang phuong Dong,

dac biét la trong nhom té bao bam sinh.




i : ] R N
Top 3 Quoc Gia Dinh Hinh Tuwong Lai Lieu Phap Te Bao N\

Trung Quoc
(44.0% - 62 Thir nghiém) 2

Cuong quoc dang troi ddy manh
mé, dan dau tuyét doi vé so
lrgng thir nghiém 1am sang, dac
biét trong nhém té bao bam sinh
va ung thu khoi u dac.

Hoa Ky
(31.9% - 45 Thir nghiém)

Ke tién phong céng nghé, Tﬁy Ban Nha

|| nam gilr hau hét cac bang ] R
sang ché cot 16i va cac (?;8% '4 Th:’ ngﬁhlen})
liéu phap dugc FDA phé Diém sang dan dau toan
duyét hién hanh. bo khu vuc Chau Au vé

J nghién ctru 1am sang.

N




" Ban Db Chién Thuat Té Bao Mien Dich (Master Map)

~ Hé Bam Sinh
(It/Khong bién doi gen)

l

Hé Thich Ung

(Bién ddi gen cuc manh)

L

Ung Thu Long | CIML NK (Hiép dong khang thé) CAR-T (Vua tuyét ddi, 1 liéu duy
(Mdu/Tuy) CAR-NK (Tdc dg, an toan, Off-the-shelf) | nhat, rui ro CRS)

Khoi U Ran yd T (Khoan mang, nhan dién rac) TILs (Cuu binh |4y tir 16i u)
Gan/Phai/D CIK (Quét tan du vi di can) TCR-T (May quét xuyén thau khéng
(Gan/Phoi/Da) CAR-M (Pai thuc bao nuét chirng) nguyén an)

Phong Ngura SRR N S DC Vaccine (Duy tri tri nhd hé

& Bao Tri cNK (Don té bao lao hda, Wellness) el dich dafhan) -

N




il [t

Tuong Lai Cua Y Hoc Mién Dich -

e Ky Nguyén Hiép bong Tac Chién

Khong con chién ddu don doc. Su két hop
hoan hao giira Té bao mién dich (Nguoi
bdp co) + Thudc khang thé dich (Vi khi)
sé dinh doat két cuc cua khoi u.

V6i su tham chién cua TILs, TCR-T va
CAR-Macrophages, Idp vo xa clrng va moi
trudng doc hai clia ung thu thé ran sé
khdng con la rao can bat kha xdm pham.

:a Su Troi Day Cua ‘Off-The-Shelf’

Cham dut ky nguyén cho dgi mon moi.

Céc liéu phép tir mau cudng ron va iPSC

sé bién t& bao mién dich thanh thudc cap
| clru dong bang c6 san tai moi bénh vién.

Chting ta khéng chi diéu tri ung thu. Chung ta dang Iap trinh lai ban ndng sinh ton cua con nquoi.
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