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Abstract: Biosimilars/biosimilar medicines have been developing rapidly, promising to bring many
benefits in the diagnosis, treatment, prevention of diseases, and human health improvement.
Biosimilar is a medicine that is highly similar to an already licensed biological product (reference
medicine). Although there are some minor differences in the inactive ingredients, there are no
clinically significant differences in the purity, potency, and safety between the two products. The
development of biosimilars is a challenging multistep process. Unlike "generic" medicine, the
development of biosimilars requires comprehensive studies to demonstrate comparability to the
reference medicine and to ensure safety and efficacy. Therefore, there are many unique
characteristics in the research and development, biological activity testing, approval, and quality
control of biosimilars.

This review discusses the characteristics of biosimilar medicines and the challenges in their research,
development, and approval.
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Tém tit: Nhom thude sinh hoc twong ty di va dang phat trién rat manh mé, hira hen mang lai nhiéu
loi ich trong chan doan, diéu tri, phong tranh bénh tat va nang cao strc khoé¢ con nguoi. Thubc sinh
hoc tuong ty la thudc twong tu cao véi thude sinh hoc phat minh, mic du c6 mot sb khac biét nho
vé thanh phan khong co hoat tinh nhung khong c6 su khéc biét c6 ¥ nghia 1am sang nao vé do tinh
khiét, hiéu lyc va do an toan giita hai san phdm. Qua trinh phat trién thubc sinh hoc twong tu 1a mot
qué trinh nhidu budc day thach thirc. Khong gidng nhu thudc generic, phat trién thudc sinh hoc
twong ty doi hoi sy so sanh toan dién véi thudc tham chiéu dé dam béao hiéu qua, an toan. Chinh vi
vay c¢6 nhiéu diém khac biét trong nghién ctru phat trién, trong xét duyét cip phép, thir nghiém tac
dung sinh hoc, kiém soat chét luong thudc sinh hoc tuong tu.

Bai téng quan nay dé cap vé dic tinh dic trung cua thudc sinh hoc tuong ty va nhitng thach thirc
trong qua trinh nghién ctru phat trién, phé duyét thudc sinh hoc tuong tu.

Tir khéa: Thude sinh hoc tuong tu, thudc tham chiéu, CQA, tinh tuong ty.

1. Giéi thigu

Thudc sinh hoc/thude protein phat trién nho
cong nghé sinh hoc tién tién, dd mang lai nhidu
loi ich trong phong va diéu tri cac bénh hiém
nghéo [1, 2].

Thubc sinh hoc twong tu (biosimilar
medicine/ biosimilar) 1a thudc tuong tu cao voi
thudc sinh hoc phat minh (thudc sinh hoc tham
chiéu/sinh pham tham chiéu- reference edicine),
dugc phé duyét sau khi thudc tham chiéu hét ban
quyén (sau khoang 10 nam) [3, 4]. Thubc sinh
hoc twong ty c6 ddy du nhiing déc tinh lién quan
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dén thude sinh hoc. Do su bién ddi ty nhién cua
ngudn sinh hoc ciing nhur qua trinh san xuét khac
nhau cta cac nha san xuét, c6 thé c6 nhiing khéac
biét nhod gitra thudc sinh hoc tuong ty va thube
sinh hoc tham chiéu. Viéc kiém soat chit ché
ngudn nguyén lidu ciing nhu qua trinh san xuat
s€ dam bao sao cho su khac biét nhd nay khong
anh hudng tdi an toan va hiéu qua cta thude sinh
hoc twong tu so voi thude tham chiéu.

Cac dac tinh dac trung cua thudc sinh hoc
twong tu bao gom:

- Twong tu cao véi thudc tham chiéu: thude
sinh hoc tuong tu ¢6 dac tinh vat 1y, hoa hoc va


mailto:hueptm@hup.edu.vn
https://doi.org/10.25073/2588-1094/vnuees.4

N. H. Linh et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 41, No. 1 (2025) 1-11 3

sinh hoc tuong tu cao véi thube tham chiéu. Chi
nhitng khac biét nho, khéng anh huong dén an
toan va hiéu qua trén 1m sang dugc chap nhan.

- Khéng c6 su khac biét ¢6 ¥ nghia vé 1am
sang so voi thude tham chiéu: cac nghién ciru vé
1am sang hd trg cho viéc phé duyét thude sinh
hoc tuong tu dé xac nhan khong c6 su khac biét
vé an toan, hiéu qua ctia thude sinh hoc tuong tu
so v6i thude tham chiéu.

- S sai khac (tinh dong nhét) ciia thudc sinh
hoc twong tu duoc giti trong gidi han nghiém
ngat: sy sai khac nhé chi dugc phép khi c6 cac
bang ching khoa hoc chimg minh khong anh
hudng t6i an toan va hiéu qua cua thudc. Pham
vi chénh 1éch duoc phép cua thudc sinh hoc
tuong ty gidng nhu sy sai khac cua cac 16 thude
tham chiéu dwoc minh hoa ¢ Hinh 1. D€ dat dugc
diéu nay, can co qui trinh san xuat di manh dé dam
bao cac 16 thude co chat luong dugce chimg minh.

- Thudc sinh hoc tuong tu dugc phé duyét
theo cac tiéu chuan nghiém ngit vé chit lugng,
an toan, hiéu qua nhu tat ca cac thude khac.

Thudc tham chiéu  Thudc sinh hoc tuong ty

Hinh 1. Vi du vé sy sai khéac cua thude sinh hoc va sinh
hoc twong tu: a) 3 16 thude sinh hoc; b) thudc tham
chiéu va thudc sinh hoc tuong tu; *: su sai khac nho
duoc chép nhén, vi du phan tr duong ngm véi protein
trong qua trinh glycosyl hoa.

Khi hoat chét ctia thude 1a mot protein, thudce
sinh hoc tuong tu va thudc tham chiéu phai chura
cung mot loai protein (vi du: trinh tur amino acid)
va cung cau trac “3D” (cudn, gap khéng gian).
Trinh tu sap xép amino acid va ciu tric cudn la
cac yeu td chinh xac dinh hoat tinh sinh hoc nén

phai gidng nhau gitra thudc sinh hoc twong tu va
thudc tham chiéu.

Véi thude thanh phérn, thudc sinh hoc tuong
tu va thudc tham chiéu phai cing nong do/ham
luong va duong dung. Chi mét s sy khac nhau
dugc chap nhan néu khong anh hudng ti an toan,
hiéu qué cta thude nhu: ta dwoc trong cong thirc;
dang st dung (vi du bdt pha dung dich va dung
dich); thiét bi dua thudc (vi du loai but tiém).

Thudc sinh hoc tuong tu dau tién duoc EU
phé duyét nam 2006 1a somatropin (Omnitrope)
tuong tu voi thuéc gbc (Ipsen Pharma’s
NutropinAg/Eli Lilly’s Humatrope) dugc phé
duyét nim 2001. FDA phé duyét thudc sinh hoc
tuong tu dau tién nam 2015 1a filgrastim-sndz
(Zarxio; Sandoz/Novartis) twong tu véi thude
tham chiéu filgrastim (Neupogen; Amgen) duoc
phé duyét nam 1991. Hién nay, cac thudc sinh
hoc twong tu dugc EU phé duyét chu yéu la
thudc protein (Bang 1).

Bang 1. Cac thudc sinh hoc tuong tur
duoc phé duyét & EU

Phan loai A Thuoc sinh hoc
L. Thuoc sinh
thudc sinh hoc tuong ty dugc
hoc i phé duyét
. Heparin . .
Polysacarid KLPT thép Enoxaparin natri
LA L« Epoetin
xgnto tang Filgrastim
& Pegfilgrastim
Follitropin  alfa
Insulin  glargine
Somatropin
Hormon <
(hormon tang
trudng)
. Teriparatide
Protein Insulin lispro

Protein dung
hop (Fusion | Etanercept

proteins)
Adalimumab
Khang  thé | Infliximab
don dong Rituximab
Bevacizumab
Trastuzumab

Thubc sinh hoc tuong ty khong dugc xem la
thudc generic cua thudc sinh hoc phat minh vi
ban than cac qua trinh sinh hoc luén bién doi, vi
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thé viéc su dung chinh quy trinh san xuét d3 tao
ra thudc phat minh ciing khong thé tao ra san
pham gidng tuyét d6i. Pé phé duyét thudc sinh
hoc tuong tu can c6 nhiéu nghién ciru, danh gia

dé dam bao cac sai khac nho so véi thube tham
chiéu khong anh huong téi tinh an toan, hiéu
qua. Bang sau déy so sanh thudc generic va thude
sinh hoc tuong tu:

Béng 2. So sanh sy phat trién va dac tinh thude generic va thude sinh hoc tuong tu

Thudc generic

Thudc sinh hoc tuong tu

Nguon goc tong hop hod hoc.

Nguon goc sinh hoc.

Phan tir nho, dé xac dich dic tinh.

Phén tir 10n, phtic tap, can nhiéu k§ thuat khac nhau dé x4c dinh dic tinh

Phan tir 1a ban sao cua thudc tham
chiéu.

Phan tir c6 the khong 1a ban sao ma c6 cau truc tuwong ty cao voi thude
tham chiéu.

Yéu cau day du dir liéu vé chat
lugng dugc hoc.

Ngoai yéu cau day du dir liéu vé chat lugng dugc hoc can cé thém nghién
clru so sanh cau tric va hoat tinh sinh hoc so véi thuoc tham chiéu.

Phat trién dya trén tuong duong
sinh hoc véi thuoc doi chicu.

Phat trién dua trén so sanh toan dién véi thuoc tham chiéu, twrong dong cao
v¢ cau truc hoa hoc, chirc nang sinh hoc, hi€u qua, an toan va kha nang
mien dich.

Chu yeu dya vao thong s6 dugc
dong hoc trong nghién clru twong
duong sinh hoc.

Ngoai cac nghién ctru so sanh dugc dong hoc va dugce luc hoc, c6 dir liéu
vé tinh an toan va hiéu qua, dic biét dbi voi cac loai thude sinh hoc
phurc tap.

C6 thé chi dinh nhu thubc doi
chiéu néu tuong duong sinh hoc,
khong can thur tuong duong
diéu tri.

MBoi chi dinh phai dugc chirg minh an toan, hiéu qua. Tuy nhién, moi chi
dinh cua thudc twong tu sinh hoc ¢6 thé khong gidng hét thudc tham chiéu.
Sau khi chirmg minh tuong tu sinh hoc, c6 thé ngoai suy tir dit liéu cho chi
dinh khéc néu c6 du cac bang chimg khoa hoc lién quan dén chi dinh nay.

2. Nghién ciru phat trién sin

duyét thudc sinh hoc twong tur

2.1. Nghién ciru phdt trién

Phat trién mot thude sinh hoc twong tw can
su hiéu biét sdu sic vé thudc phat minh/thudc
tham chiéu. Can phai c6 cac phan tich va danh
gia thuoc tham chiéu dé xac dinh cac dic tinh
trong yéu cua san pham (critical quality

xuat va phé

Maic du phat trién thude sinh hoc tuong tu
mat nhiu cong sirc hon so vé6i thude hoa duoc
generic, nhung so voi phat trién thude sinh hoc
moi ciing tiét kiém dugc nhiéu thoi gian va kinh
phi (Hinh 2).

Phit lr:érv thudc sinh hee (1 rué-' phdt minh]

Phdt tridn thudc sinh hoc tuong ty

3 L
-nl-lt-- L g s | Mgt D Uimsangphatl )

NCPT » Tatmideg ) Umsspbal D | i shog pha ) )

- l ‘ L]

1 2 ‘ 5 ¢ 7 B 9 10 " 12

Thei glan phit trién (niim)

Hinh 2. So sanh cac giai doan va thoi gian phat trién
thudc sinh hoc phat minh va sinh hoc tuong tu.

attributes -CQAs) va pham vi bién ddi cua moi
dic tinh co thé xdy ra trong qua trinh san Xuét.
Trong khi cac thudc phén tir nho ¢é cac quy dinh
13 rang vé gidi han cua cac chi tidu chat lugng,
cac thude sinh hoc khong c6 cac quy dinh cu thé.
Gidi han chép nhén cua cac chi tiéu chat lugng
trong yéu thudc sinh hoc twong ty dwoc xac 1ap
dua trén phan tich nhiéu mau thudc tham chiéu.
Céc dic tinh dic trung bao gdm tinh chét hoa Iy
va dic tinh vé chirc ning sinh hoc [5].

V6i thude protein, trong khi trinh ty chinh
cua amino acid dugc xir 1y sinh hoc mét cach
chinh xac thi cac cAu triic khac nhu cudn 3D,
glycosyl hoa, dién tich va cac tap chat s& khac
nhau tuy thudc vao qua trinh san xut [6]. Céc
dic diém sinh hoc nay cé thé anh hudng téi kha
nang lién két khang thé, tinh sinh mién dich, do
d6 anh huong toi hidu qua, an toan cia thude.
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Do kich thudc va d6 phuc tap cua phan tir
thude sinh hoc, cling nhu sy khac biét trong céac
dong té bao chu va h¢ théng bicu hién sinh hoc,
viée san xudt cac san pham sinh hoc, bao gdm ca
cac san pham tuong ty sinh hoc, 1a mot thach
thire [7]. Viéc thay doi nho trong céac thong s6
clia binh phan Gng sinh hoc ciing c¢6 thé anh
hudng dén hiéu qua cua mot san pham tuong ty
sinh hoc. Trong sudt qua trinh san xuat, cac yéu
t6 nhu pH, nhiét d9, oxy, anh sang, cac luc tac
dong trong qué trinh nudi cdy té bao; tinh ché;
bao ché va bao quan ciing c6 thé anh huong dén
chét luong cua cac san pham sinh hoc twong tu.
Do do, can phai than trong trong toan by qua
trinh san xuat dé tranh nhing thay ddi vé cau trac
ctia hoat chét sinh hoc. Hon nita, khi phat trién
san pham, can duy tri su kiém soat chit ch& dbi
v6i chit lugng ciia nguyén lidu thd dau vao va
chi tiét cac cong doan san xuét cua dé sao cho su
thay ddi gitra cac 16 trong pham vi chap nhén, da
dugc ching minh khong anh huong c6 ¥ nghia
dén an toan va hiéu qua cua thudc.

Ban chéit doc quyén cua quy trinh san xuét
san phim tham chiéu 1a mot thach thirc chinh
trong qua trinh phat trién va san xudt cac san
pham sinh hoc twong tw [8]. Cac san pham sinh
hoc tuong tu co thé dugc phat trién trong vong
mot den hai thép ky sau khi san pham tham chleu
dugc cip phép; do do, néu co tai liéu mo ta vé
quy trinh ban déu, ching c6 the khong con nhiéu
gia tri do nhing tién bd vé khoa hoc va cong
nghé san xuét trong thoi gian d6. Chinh vi vay,
ca EMA va FDA déu cho phép ap dung nhiing
tién bo khi cai tién cong thirc cho san pham sinh
hoc tuong tu (t4 duoc cong thirc trong san pham
sinh hoc tuong tu c6 thé khac véi ta duoc cta san
pham tham chiéu) va c6 cac danh gia duoc thuc
hién dé 1am sang t6 bat ky tac dong c6 lién quan
nao ctia cong thirc da sira doi d6i vai do 6n dinh,
dic tinh 1y héa va chirc ning cla cac san pham
sinh hoc tuong tu [9].

Céc nha phat trién thuoc sinh hoc tuong tu
sir dung cung cac nguyén téc san xuét, quy trinh
co ban va thyc hanh t6t san xuat thudc hién hanh
(¢cGMP) v6i thudc sinh hoc tham chiéu [10].
Viéc san xuit thude sinh hoc twong ty 1a mot quy
trinh nhiéu budc, bit dau br:ing viéc lwa chon

dong té bao chii thich hop va chuyén gen vao té
bao chii bing DNA mi héa trinh ty protein nhu
ctia san phim tham chiéu. Quy trinh san xuét
thong thuong cic san pham sinh hoc va thude
sinh hoc tuong tu bao gém 18n men, tinh ché, bao
ché, dong gbi va hoan thién, sau d6 1a thir nghiém
phan tich san pham [2]. P6i véi thude sinh hoc
tuong tu, viéc xac dinh chinh xac trinh ty amino
acid cua san pham tham chiéu va do d6 ma hoa
chinh xac DNA can chuyén gen vao té bao chu
Ia mot thach thic vi mac du tai liéu cua béng
sang ché c6 chtra thong tin chi tiét vé trinh ty
amino acid cua protein, nhung thong tin nay
thuong c6 thé gy hiéu 1am hoidc khong diy du
[11]. Do d6, nha phat trién thudc sinh hoc twong
tu phai x4c nhan trinh ty amino acid cua san
pham tham chiéu trudc khi xay dung trinh tu
DNA. Sau d6, dong té bao chii t6i ru dé san xuat
duoc xac dinh dua trén chét lugng san phém, su
phat trién cua té bao va cac dic diém biéu hién
protein. Sau khi chuyén gen vao té bao chi, ban
sao cu thé duge chon chi yéu dua trén cac thudc
tinh san phdm mong mudén/quan trong cua
protein dugc tao ra. Pay 1a mdt qua trinh 1ap di
13p lai dé xac dinh khong chi ban sao phi hop ma
con ca cac diéu kién san xuét s& mang lai cac thudc
tinh chét lvong san phim sinh hoc tuong ty nhu
cac thude tinh ctia san pham tham chiéu [12].

Qua trinh tinh ché cac san pham sinh hoc va
thudc twong tu sinh hoc bao gdm cac budc ly
tam, sic ky va loc [2]. Qu4 trinh nay ciing duoc
lap di 13p lai dé lya chon quy trinh tinh ché s&
dam bao mang lai cac thudc tinh chét lugng san
pham tuong tu nhu cac thude tinh cua san phdm
tham chiéu va dap tmg cac tiéu chudn va ky vong
vé tinh an toan cta san pham sinh hoc tuwong ty.

Su khac biét giira thudc sinh hoc tuong tu va
san pham tham chiéu c6 thé phat sinh do sy khac
biét vé dong té bao chu, moi truong nuoi céy,
diéu kién nudi ciy nhu nhiét 46, d6 pH va toc do
khudy, ciing nhu sy khac biét vé quy trinh tinh
ché. Tuy nhién, nha phat trién thudc sinh hoc
tuong tu phai chimg minh tinh twong dong ciia
cac thudc tinh chat luong san pham v&i sy giam
sat chat ché nhit ddi voi CQAs. Viée xac dinh
dic diém cta nhiéu 16 san pham tham chiéu ngay
tir diu va sau do theo cac khoang thoi gian déu
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din, cho phép thiét ké mot quy trinh san xuat phu
hop va manh mé, quy trinh nay s¢ lién tuc tao ra
mdt san pham co tinh tuong dong cao. Tinh nhit
quan trong san xuit dam bao san pham dap ung
céc thong s6 k¥ thudt da dugc phé duyét trong
subt vong doi cua san phﬁm [10].

Chat lugng theo thiét ké (QbD) cling dugc ap
dung voi nghién ctru phat trién thude sinh hoc
tuong tu. biéu dic biét quan trong 1a cac CQA
phai nam trong pham vi, gi¢i han phii hop. Tat
ca cac thudc tinh déc trung va pham vi tuong Ging
cua ching tao nén dau van tay (“fingerprint”) cua
san pham goc cung cap khudn khé hoic cac myc
tiéu, ma thudc sinh hoc twong ty dugc phat trlen
dya trén d6. Muc dich ctia qua trinh phét trién
thudc sinh hoc twong ty sau d6 1a khop dau van
tay ndy, ting thudc tinh mot, dam bao rang thude
sinh hoc tuong ty duoc thiét ké ngugc theo cac
thong s ky thuat twong tu [13].

2.2. Pdnh gid va phé duyét thuéc sinh hoc
twong tw

Theo théng ké, hién nay c6 khoang 40
phuong phap phan tich & danh gia khoang 100
dic tinh cho so sanh tinh twong tu cta thude sinh
hoc tuwong tu véi thudc tham chleu [6]. Cac
nghién ctru phan tich d6 1 co so cdt yéu dé xac
dinh CQA va la can ctr dé phé duyét thude sinh
hoc tuong tu.

Bang 3 tom tit cac dic tinh va cong cu danh
gi4 dé so sanh thudc sinh hoc tuwong tu va thude
tham chiéu. Trong cdc dac tinh, trinh ty amino
acid chinh phai glong hét v6i san phdm tham
chiéu V1 trinh ty nay rat quan trong trong viéc Xac
dinh céu trac va hoat tinh sinh hoc cta san pham.
Céac CQA khac co thé bao gdbm mirc d6 téng hop,
hoat tinh sinh hoc, tinh khéng dong nhat vé dién
tich va glycosyl héa, dic biét ddi v6i khang thé
don dong (mAb) [14]. Mic du cac hudng dan
cho phép st dung céc dong té bao khac nhau cho
thudc sinh hoc tuong tu so voi dong té bao ma
nha san xuét thudc tham chiéu sir dung, nhung
can dic biét cha N dén céc thudc tinh cht lugng
¢6 thé bj anh hudng boi dong té bao dugc chon,
chang han nhu glycosyl hoa [10]. Vi du, mot
hodc nhiéu vi tri glycosyl hoa khong phu hop

hoic bi thiéu ctia rituximab c6 thé lam giam hi¢u
qua diéu trj cua thude.

Do tinh khiét cua thude sinh hoc tuong tu va
san pham tham chiéu thuong dugc dénh gia bang
cac ky thuat phan tich nhu sac ky 1ong hiéu ning
cao rdy phan tir (SE-HPLC) va dién di gel mao
quan (CGE). Lugng chat két ty va monome trong
protein thuong dugc danh gia bang cach sir dung
SE-HPLC két hop v6i may quang phd (UV). Tan
xa anh sang da goc va phan tich véan tdc ling siéu
ly tdm (AUC-SV) la cac k¥ thuat dac trung duoc
sir dung dé hd tro phan tich SE-HPLC.

Ngoai dac diém cAu tric, can cd cic xét
nghiém chirc nang chinh dé danh gia hiéu luc va
hoat tinh sinh hoc, chéng han nhu lién két muc
tiéu va thu thé, xét nghiém lién két bo thé, doc
tinh qua trung gian té bao va doc tinh té bao, ...
Panh gia chirc ning cia cic thudc sinh hoc
tuong ty dua trén co ché hoat dong cua thube
tham chiéu da béao céo trong tai liéu khoa hoc.
Khong gidng nhu danh gia tinh twong dong vé
mit cAu trac duge dé cap ¢ trén, tinh tuong déng
vé mit chirc ning sinh hoc duoc thuc hién theo
mdt chién luge chung 14 v6i mdi thude sinh hoc
tuong tu ap dung duy nhit mot cach thirc danh gia.

Hiéu luc cua thudc sinh hoc tuong tu va
thudc tham chiéu duoc xac dinh bang cach sir
dung cac xét nghiém dua trén té bao, dugc su
dung dé kiém tra kha ning lién két cua khang
nguyén voi muc ti€u va hoat tinh sinh hoc. Su
lién két cua thude sinh hoc tuwong ty véi khang
nguyén muc tiéu dugc danh gia bang cach sir
dung cac xét nghiém lién két khang nguyén,
chéng han nhu xét nghiém mién dich hﬁp thu lién
két véi enzyme, cong huong plasmon bé mit
hodc do lwu lwong té bao [15]. Cac k¥ thuat nay
cling duge sir dung dé danh gia su lién két cua
thudc sinh hoc tuong tu voi cac thu thé c6 lién
quan (Bang 3).

Viéc lua chon cac phuong phap phén tich
thuong chiu anh huong boi cac dic tinh cua san
pham tham chiéu. Tuy nhién, do thudc sinh hoc
tuong ty phat trién sau nén cac ky thuat danh gia
tién bo hon can duoc xem xét. Do d6, tinh tuong
ddng duogc xéac dinh theo ting trudng hop cu thé
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va cac yéu cau co thé khac nhau gifta cc co quan
quan ly [16].

Theo FDA, cac CQA duoc xac dinh va chia
thanh ba cap do duwa trén danh gia rai ro vé tac
dong cua ching ddi vé6i hoat tinh sinh hoc, bao
gom PK/PD, tinh an toan va kha ning sinh mién
dich [9]. Cép d6 1 dugc ap dung khi CQA véi
két qua c6 thé danh gia thong ké, bao gdbm phan
tich tuong duong giita thude sinh hoc twong tu
va thudc tham chiéu c6 tac dong 1on dén hoat
dong sinh hoc, tinh an toan hodc kha nang sinh
mién dich. Cap d6 2 4p dung khi phan tich thdng
ké CQA duoc danh gia 1a c6 tac dong vua phai
dén nhing riii ro trén. Cap d6 3 1a phéan tich CQA
¢6 tac dong thap hodc khong cé tic dong dén
nhitng rii ro trén hodc c6 két qua khong thé phan
tich thong ké, bat ké thir hang rii ro. CAc phan
tich duéi dang dir liéu gc hodc trinh bay biéu
d6/dd thi vé két qua giira thude sinh hoc twong tur
va san pham tham chiéu.

Khi dang khi thubc méi (thudc phat minh),
cac nghién ciru tién 1am sang va 1am sang la
xuong song cua ho so hiéu qua va an toan cua
thude. Nguoc lai, cac co quan quan 1y thira nhan
rang cac danh gia tién 1am sang toan dién khong
bat budc dbi v6i viee phé duyét cac thude sinh
hoc twong tu vi hi€u qua va do an toan cua san
pham tham chiéu da duoc thiét 1ap trude do va
tinh tuong dong vé mit phan tich v4i thube sinh
hoc tuong ty da dugc chirmg minh. Cac nghién
clru in vivo tién 1am sang c6 thé duoc tién hanh
sau khi phan tich déc tinh cua thudc sinh hoc
tuong ty nham giai quyét bat ky sy khong chéc
chédn nao vé cac phép phén tich dé dam bao st
dung an toan trén nguoi [17, 18].

Do c¢6 su khac biét vé dong té bao, cong thirc
va quy trinh gila thudc sinh hoc tuong tu dugc
phat trién va thudc tham chiéu nén EMA va FDA
déu yéu cau c6 cac nghién ctru so sanh doc tinh
trén dong vat dé dam bao tinh an toan [3, 19]. Vi
hd so ddc tinh cta san pham tham chiéu di duoc
nha san xuat thiét 1ap, nén nhing phat hién bat
ngo vé doc tinh véi thude sinh hoc twong tu trong
cac nghién ctru nhu vy c6 thé chi ra tap chat
hoic cac yéu t6 khac. Mic du cac huéng dan toan
cau vé phat trién thudc sinh hoc twong ty phan
16n duoc théng nhét vé mat phan tich va lam

sang, nhung co sy khac biét dang ké vé s lugng
va loai dir lidu phi 1am sang in vivo dugc yéu cau
[20]. Cac hudng dan ciia EMA khuyén nghi st
dung t6i thiéu hodc khong sir dung céc thur
nghiém in vivo khi phat trién thudc sinh hoc
tuong tu [3] trong khi cac qudc gia khac, ching
han nhu Canada, Nhéat Ban yéu clu céc nghién
ctru doc tinh mo rong hon néu ¢ cac quan ngai
vé tinh an toan so vdi thude tham chiéu [21, 22].
Xem xét vé cac nghlen ctru tién 1am sang truyen
thong, ¢6 nhiéu van dé han ché, nhu dao duc lién
quan dén viéc su dung céac loai dong vat linh
truong, quy mdé mau nho thuong duge str dung
trong cac nghién clru thudc sinh hoc,... Do do,
cac nghién ctru nay dugc coi 1a it thong tin hon
s0 voi cac thtr nghi€ém [am sang 16n hon, c6 stc
manh thong ké [23]. Ngoai ra, tinh an toan (bao
gom kha nang sinh mién dich) & cac loai dong
vat, ngay ca cac dong vt linh trudng khong dugce
coi 1 c6 kha ning du dodn kha niing sinh mién
dich & nguoi [24]. Xét dén nhitng han ché nay,
cac danh gla in VIVO tién 1am sang chi nén ap
dung dé giai quyét su khong chéc chan vé mot s6
phép phan tich so sanh hodc dé dap ung cac yéu
cau quan ly tai mot s6 khu vic _phap ly. Trong
moét sO truong hop nhat dinh, chang han nhu xac
dinh tap chit hodc giai doan chuyén tiép dé mo
rong quy mo san xudt, cic nghién clu trén
dong vat ddi véi thude sinh hoc tuong tu co thé
phu hop.

Panh gi4 tinh trong dong vé 1am sang cia
mot thude sinh hoc twong ty dwoc véi thude tham
chiéu lién quan dén cac nghién ciru so sanh
PK/PD, kha ning sinh mién dich, hiéu qua va
tinh an toan. Viéc thiét lap tinh tuong dong PK
va PD 1a mot phan quan trong trong qué trinh
phat trién cac thudc sinh hoc tuong ty, vi khong
thé xac dinh chinh xéac cac di liéu PK va PD chi
dua trén cac nghién ctru tién 1am sang [10]. Muc
dich cua cac nghién ctru so sanh 1am sang khong
phai 1a dé thiét 1ap lai hiéu quéa va do an toan, ma
la dé xac dinh xem c6 bat ky su khéc biét c6 y
nghia 1am sang nao giira thudc sinh hoc tuong tu
va thudc tham chiéu va sy khong chic chan con
lai cua cac phéan tich so sanh khéc.

Khi st dung thude sinh hoc, bao gém cac
thudc sinh hoc tuong tu, c6 thé giy ra phan tng
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sinh mién dich, nén c6 kha nang lam thay ddi PK,
hi€u qua va tinh an toan cta cac tac nhan nay.
Mot s6 yéu td c6 kha niang kich hoat phan tmg
sinh mién dich nhu sy khac bit vé cu tric; chat
két tu; su khong khép protein/amino acid;
protein té bao vat chi hodc cac tap chit khac va
cac kiéu glycosyl hoa khac nhau [25]. Do do,
viéc kiém tra can than sy hinh thanh khang thé
khéang thude & nhitng bénh nhan dugc diéu trj
bang thudc sinh hoc 1a rat quan trong trong sudt
qua trinh phat trién va giam sat sau khi dwa thude
sinh hoc tuong tu ra thi truong.

Sau khi ¢6 cac dir liéu nghién ciru so sanh
trén, viéc phé duyét chi dinh cho thudc sinh hoc
tuong ty theo thudce tham chiéu khong phai hién
nhién, nhung c6 thé dua vao ngoai suy dir li€u
lam sang. “Ngoai suy chi dinh” 1a thuat ngir khoa

hoc va quy dinh viéc chép thuan mot chi dinh cua
thudc sinh hoc twong tu giéng véi chi dinh cua
thudc tham chiéu ma khong dugc nghién ctru
tryc tiép trong so sanh thir nghiém 1am sang.
Ngoai suy 12 co s khoa hoc két ni tat ca dit liéu
da thu thap (toan bo bing chimg) tir mét chi dinh
cho thudc sinh hoc tuong tu dén tit ca cac chi
dinh ban dau di duoc chap thuan cho thudc tham
chiéu. Ngoai suy dir liéu 1am sang c6 thé lam
giam hoidc loai bé nhu ciu nghién ciru trong
nhiéu chi dinh va do d6, c6 thé ting kha ning tiép
can thudc sinh hoc twong ty sém hon. Tuy nhién
quyét dinh ngoai suy dit liéu tir chi dinh nay sang
chi dinh khac phai dugc dua ra trén co sé tirng
truong hop cu thé [26], v6i co sé khoa hoc manh
mé, dya trén bang ching.

Béng 3. Tém tit cac dic tinh va cong cu danh gia chinh ciia thudce sinh hoc (protein) twong tw [27]

Phan loai Céc dac tinh d? dan};l gid chat Cong cy danh gia Yéu cau
lugng san pham
bic tinh hoa ly
Céu triic | Khdi luong phén tur Po khdi luong nguyén ven | Tuong tu thudc tham chiéu.
bac 1 Trinh ty amino acid duéi didu kién khu/ khong
Trinh tu dau khtr.
Oxy hoa methionin Lap ban d0 peptid bang LC- | Tuong tu thudc tham chiéu.
Khtr amin ESI-MS/MS két hop enzym
Céc bién thé dau C va N. phan giai.
Lap ban db lién két disulfide Lap ban d6 peptid du6i diéu | Tuong ty thudc tham chiéu.
kién khong khir.
Cau truc | Cau tric bac 2 va 3 cua protein | Pho UV CD xa va gan, ITF Tuong ty thuoc tham chicu.
béc cao HDX-MS, antibody | Twong tu thudc tham chiéu.
conformational array
DSC Tuong tu thubc tham chiéu.
Glycosyl Xac dinh vi tri glycosyl hod ¢ | LC-ESI-MS/MS Tuong tu thudc tham chiéu.
hoa lién két N
Nhén dang N-glycan Gin thé procainamid va LC- | C6 thé quan sat thay sy khac
Phan tich dir liéu N-glycan ESI-MS/MS nhau nho, nhung khong cé y
Gan thé 2-AB va HILIC- | nghia vé mit 1am sang.
UPLC Tuong ty vé:
%AfucoseC%HM va %Gal
Ty 1€ glycan tich dién SB2
thdp hon nhung khéng co y
nghia vé 1dm sang.
Két tu Két tu tan SEC-UV, SEC-MALLS/RI | Cao hon mot chat so véi
SV-AUC thubc tham chiéu trong phan
tich HMW biang SEC/UV
nhung d6 thi SV-AUC va
SEC- MALLS ctia SB2 phai
tuong tu thudc tham chiéu.
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Su  phéan | Khdi lwong phan tir thap CE-SDS khong khir Tuong tu thudc tham chiéu.

manh CE-SDS khtr

Tinh Bién d6i acid CEX-HPLC vaiclEF Tuong tu thuoc tham chiéu

khéng Bién d6i kiém Thép hon thudc tham chiéu

dong nhat nhung khéng c6 y nghia vé

vé dién tich 1am sang.

bac tinh sinh hoc

Hoat tinh | Hoat tinh trung hoa TNF-a Xét nghiém trung hoa TNF-o | Tuong ty thudc tham chiéu.

sinh  hoc | Hoat tinh lién két TNF-a. qua xét nghiém gen yéu tb hat | Tuong tu thuc}c tham chi@u.

lién quan | Hoat tinh apoptosis nhén tang cuong -kB Tuong ty thuc}c tham chi@u.

to1 Fab Lién két TNF-o Xxuyén mang FRET ) Tuong ty thudc tham chiéu.

Xét nghiém t€ bao

Hoat tinh | Lién két FcRn AlphaScreen © Tuong tu thuoc tham chicu.

sinh  hoc | Lién két FcgRIlla (V/V type) SPR Tuong ty thudc tham chiéu.

lién quan | ADCC st dung tir ngudi cho Xét nghiém té bao Tuong tu thudc tham chiéu.

té1 Fc khoé manh
PBMC CDC Xét nghiém té bao Tuong tu thudc tham chiéu.
Lién két Clq ELISA Tuong tu thudc tham chiéu.
Lién két FcgRlIa FRET Tuong tu thudc tham chiéu.
Lién két FcgRlIla SPR Tuong ty thudc tham chiéu.
Lién két FcgRIIb SPR Tuong ty thudc tham chiéu.
Lién két FcgRIIIb SPR Tuong ty thudc tham chiéu.

[2-AB: 2-aminobenzamid; ADCC: antibody-dependent cell-mediated cytotoxicity; CD: circular dichroism;
CDC: complement-dependent cytotoxicity; CE-SDS: capillary electrophoresis- sodium dodecyl sulphate;
CEX-HPLC: cation exchange-high-performance liquid chromatography; DSC: differential scanning calorimetry;
FcRn: neonatal Fc receptors; FRET: fluorescence resonance energy transfer; Gal: galactosylated glycans;

HDX-MS: hydrogen-deuterium mass spectrometry; HILIC-UPLC: hydrophilic interaction liquid
chromatography-ultra performance liquid chromatography; HMW: high molecular weight; iclEF: imaging
capillary isoelectric focusing; ITF: intrinsic fluorescence spectroscopy; LC-ESIMS: liquid chromatography-
electrospray ionization-mass spectrometry; LC/MS: liquid chromatography-mass spectrometry; LC-ESI-MS/MS:
liquid chromatography-electrospray ionization-tandem mass spectrometry; PBMC: peripheral blood
mononuclear cells; SEC: size exclusion chromatography; SEC-MALLS/RI: size exclusion chromatography-
multi angle laser light scattering/ refractive index; SPR: surface plasmon resonance; SV-AUC: sedimentation

velocity analytical ultracentrifugation; UV: ultraviolet; UV/VIS: ultraviolet visible].

4. Két luan

Mic du ¢ nhiéu thach thirc trong qué trinh
phat trién nhung cac thudc twong tu sinh hoc
mang lai nhiéu kha ning tiép can hon véi chi
dinh diéu tri cua nhidu nhém bénh nhan nén cac
nha san xuét van nd lyc khong ngimg dé dua ra
san phém. Tinh twong ty sinh hoc phai dugc thiét
1ap dua trén toan bd bang chimg, tir danh gia vé
cAu tric va chirc nang thong qua cac nghién ciru
tién 1am sang va 1am sang, tiép can mot cach phu
hop trong subt qué trinh nghién ctru phat trién.
Trong d6, xac dinh CQA va danh gid phan tich
cac dac tinh la cong cu quan trong va mang lai

nhiéu bang chirmg manh mé& vé tinh twong tyu so
v6i thube tham chiéu.

O Viét Nam nghién ctru phat trién thudc sinh
hoc tuong tu 1a linh vuc can tiép can som, nham
xdy dung ngudn nhan lyc c6 nén tang kién thirc
vitng chic vé thude sinh hoc, ting budc hinh
thanh nén nén coéng nghiép dugc pham protein
cho dat nudc trong tuong lai, dap ing muc tiéu
bao vé, cham séc strc khoé nhéan dan.
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