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Tém tit:

Trong sy da dang cua cac chat mang nano dua trén lipid, liposome duoc coi la vat liéu dan dau trong
phdn phoi thudc diéu tri ung thie. Boi vi liposome dwge chitng minh c6 dg tiwong hop sinh hoc cao, giip
cdi thién sinh khd dung ciia thuée, giam tac dung phu ciia thudc, gidi phong thuoc dwoc kiém sodt va phin
phéi thuée diing muc tiéu. Véi hon 20 tai liéu dwoc tham khao, nghién civu nay trinh bay nhitng vin dé
lién quan dén cdu triic, thanh phan, sy phan loai liposome va tiém nang veng dung ciia hé chat mang nano
nay trong tri liéu ung thw. Thém vao do, tinh hinh nghién cuu liposome o Viét Nam ciing dwoc thdo ludn,
voi muc tiéu cdp nhdt cho nguoi doc va cung cép dinh huong twong lai cho viéc nghién ciru va phat trién
trong linh viec nay.

Tir khéa: chdt mang nano diea trén lipid, dan thudc, diéu tri ung thu, liposome

Potential applications of liposome drug delivery systems in cancer treatment
and research status in Vietnam

Abstract:

Among the variety of lipid-based nanocarriers, liposomes are considered as the leading material for
drug delivery in cancer treatment. Because liposomes are proven to be biocompatible, help to improve
bioavailability, reduce side effects of drugs, release controlled drugs and achieve targeted drug delivery.
With more than 20 references reviewed, this study presents issues related to the structure, composition,
classification of liposomes and the potential applications of this nanocarrier system in cancer therapy.
In addition, the status of liposome research in Vietnam is also discussed, with the objective of updating
readers and providing future directions for research and development in this field.
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1. Pit van dé

Su phat trién ciia vét liéu nano mang thudc ing dung trong linh vyc y sinh di thu hat nhidu sy cha
y trong nhitng thap ky qua. Cac nd luc nghién ctru di tip trung vao viéc xdy dung cac hé théng phan
phéi thudc khac nhau, phat trién manh mé& nhét 1a cac vat liéu nano mang thudc duva trén co so lipid
(Lipid nanoparticle - LNP). Trong d6, liposome dd dugc nghién ciru va ching minh 14 ¢ tiém ning to
16n trong viéc phan phdi thudc trong diéu tri ung thu. Liposome véi cdu trac twong ty mang té bao nén
¢ @6 twong hop sinh hoc cao. Piéu nay gitip liposome xam nhap vao mé té bao théng qua hé tuan hoan
ma khong gay doc cho té bao, ting cuong tap trung thudec & mo dich va nha cham thudc. Thém vao do,
liposome dugc bién tinh bé mit véi polyethene glycol (PEG), mot loai polymer c6 tinh twong hop sinh hoc
cao, khong gay kich thich mién dich, giup lam ting thoi gian tudn hoan cta thudc trong co thé va chong
lai su dao thai thuc qua nhanh (Nguyen et al., 2017).

Liposome duoc nha huyét hoc ngudi Anh, Alec D Bangham, mé ta 1an dau tién vao nim 1961. Sau do,
vao nam 1980, céc liposome nhidm muc tiéu dau tién da duoc phat trién va dan dén cai thién dang ké hiéu
qua diéu tri bang cach tang tich tu tai cic md, co quan, té bao dich ma khong giai phong thude dén cac vi
tri khac. P4 c6 rat nhidu loai thudc ung thu duoc bao ché duéi dang liposome nhu doxorubicin liposome
(tén thwong mai: Doxil®/ Caelyx®), daunorubicine liposome (tén thuong mai: DaunoXome®) va liposomal
cytosine b-arabinoside (tén thwong mai: DepoCyte®). Trong d6 phai ké dén, Doxil®, d6 1a doxorubicin
duoc bao ché dudi dang liposome tang hinh nham cai thién hiéu qua diéu trj béng viéc dua thudce téi mo
khéi u, giam tac dung phu. Doxil® dugc Co quan Quan 1y Thuc pham va Duoc phim Hoa Ky (FDA) va
Co quan Dugc pham Chau Au (EMA) phé duyét nim 1995 dé diéu tri 1am sang ung thu budng trimg, ung
thu va di cdn, u tay va nhiéu loai bénh ung thu khac (Thi et al., 2021). Trén thé gidi, sé lugng cac bai bao
vé chat mang nano tiém ning nay khong ngimg ting 1én. Tai Viét Nam, mot s6 nghién ciru vé liposome
cling da dugc bao cao trong hon 10 nim trd lai ddy. Tuy nhién, hdu hét cic nghién ctru vé liposome mang
thudc didu tri ung thu tai Viét Nam chi dimg dén mirc do in vitro hoic in vivo. Cac nghién ciru sau hon rat
dugce mong doi dé dua thude bao ché dudi dang liposome dén thir nghiém 1am sang va thuong mai héa.

2. Phuong phap nghién ciru

Nghién ciru da st dung phuong phap tong quan tai liéu, bao gdm cac budc co ban sau: (1) xac dinh
pham vi va muc ti€u cla téng quan tai liéu, (2) tim kiém va lua chon tai liéu, (3) phan tich, téng hop va
danh gia tai li¢u. Cac tu khoa co thé duoc st dung dé tim kiém tai liéu bao gém: chat mang nano dua
trén lipid, dan thudc, diéu tri ung thu, liposome,... Nguén tai liéu chinh la cac bai bao khoa hoc dugc tim
kiém trén céc co s¢ dit liéu khoa hoc nhu Google Search, Google Scholar va Pubmed,... Téng cong co
23 tai liéu tham khao duoc trich dan. Qua trinh phan loai va sip xép thong tin theo chu dé bao gdm: cau
tric, thanh phan, phén loai, tiém nang tmg dung phan phdi thudce diéu tri ung thu va tinh hinh nghién ctru
liposome tai Viét Nam.

3. Noi dung nghién ciru

3.1. Céu tricc liposome

Liposome 1a mot loai cdu triic sinh hoc cd ngudn gdc hiru co voi thanh phin ciu tao chu yéu la
phospholipid va cholesterol. Day la nhirng chét twong hop sinh hoc véi co thé, ¢ thé phan giai dugc trong
co thé nén liposome dugc coi 1a mot trong nhitng hé mang thudc 1y tuéng dé cai thién tinh 6n dinh, phan
phéi va sinh kha dung ctia thuéc (Nguyen et al., 2017).

Liposome c6 cdu tric hinh cau dugce tao thanh tir 16p phospholipid kép, bao boc mot khoang chira nuée
bén trong. Kich thudc cua liposome c6 thé dao dong tir vai nanomet dén vai micromet. Nén tang cho sy tu
lap rap (self-assembly) ciia cac liposome la cac twong tac ky nude va luc Van der Waals giita phospholipid
va cac phan tir nuée. Nho cdu triic dic biét nay, liposome ¢ thé mang ca thudc wa nudc va ky nudc.
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Thudc wa nude s& duge phan bd trong khoang nude cua liposome, con thude ky nudce thi phan bé giita 16p
phospholipid kép nhu hinh 1 (Bozzuto & Molinari, 2015). (Hinh 1)

Hinh 1: Céu triic co bén ciia liposome mang thudc
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3.2. Thanh phin liposome

Trong cong thirc tong hop liposome co ban s& bao gdm cac thanh phan lipid chinh nhu phospholipid va
cholesterol va mot s chét hoat dong bé mit.

Phospholipid 1a thanh phan chinh c4u tao nén mang phospholipid kép cua liposome. Day 1a mot loai
lipid chtra phospho va ¢6 cdu triic amphiphilic bao gdm dau phosphat ua nudc va dudi hydrocarbon ky
nuée. Phospholipid cling 14 thanh phan chinh ciia mang té bao. Do d6, liposome c¢6 tinh twong hop cao
v6i té bao va mo. Liposome tong hop tir phospholipid tu nhién thudng c6 d6 twong hop sinh hoc cao hon
cac loai tong hop va ban tong hop. Trong dé, lecithin 1a mot dang phosphatidylcholin khong bao hoa chiét
xudt tir ddu nanh duoc lya chon béi Nguyen et al. (2017) va Hai Yén va cong su (2018). Lecithin c6 mot
s6 wu diém nhu c6 ngudn gdc thuc vat nén an toan, tranh nguy co lay nhidm virus nhu cac loai lipid ¢6
ngudn gdc dong vat, hiéu qua nang hoa thude tot, gia thanh ré, phu hop cho san xuat quy mé coéng nghiép.

Cholesterol 13 mot thanh phan khong thé thiéu trong cdu trac mang phospholipid kép cua liposome.
Cholesterol 1a mot chit béo steroid c6 mit & mang té bao cua tt ca cic mo trong co thé va duoc van
chuyén trong huyét tuong ciia moi dong vat. Nén liposome duogc tong hop tir cholesterol ciing gop phan
lam tang tinh twong hop sinh hoc vai té bao. Trong ciu trac ciia cholesterol, nhém hydroxyl s& tuong tac
v6i ddu phosphat cia mang phospholipid, con gdc steroid va chudi hydrocarbon gin siu vao mang. Do
d6, cholesterol 1am ting kha ning lién két gitra cac phan tir phospholipid, tir d6 1am ting do cimg cua 16p
phospholipid kép. Ngoai ra, cholesterol gitp ting hiéu sut nang héa cua liposome, giam kha nang thim
thiu ciia mang dbi voi cac chat dién giai va chong lai su két tu cua cac hat liposome (Briuglia et al., 2015).

Chat hoat dong bé mdt bao gdm cac phan tir ¢6 cau truc amphiphilic dong vai trd nhu chat nhil héa.
Chung gitip 6n dinh cong thirc thude hodc hd trg van chuyén thudc. Thuong gip d6 1a chéat hoat dong bé
mat ion nhu cetyl trimethylammonium bromide (CTAB) tng dung phd bién trong nganh sinh hoc phan
ttr, ché tao va 6n dinh hat nano (Phuong va Manh, 2017). Ngoai ra chat hoat dong bé mat khoéng ion nhu
polysorbate 80 (Tween 80) duoc sur dung rong rai nhu mot loai ta dugc trong bao ché duoc phém.

FIHEAMNE Google Scholar 5= Crossref | 370



TAP CHi CONG THUONG - CAC KET QUA NGHIEN CUU KHOA HOC VA UNG DUNG CONG NGHE

3.3. Phén logi liposome

3.3.1. Phdn logi theo kich thuéc va sé 16p phospholipid

Dua theo kich thudc va sé 16p phospholipid, liposome duge phan thanh 5 loai: Liposome don 16p kich
thudc nho (Small unilamellar vesicle - SUV) gom 1 16p phospholipid kép, ¢ kich thugc tir 20 - 100 nm.
Liposome don 16p kich thudc 1on (Large unilamellar vesicle - LUV) gém 1 16p phospholipid kép, ¢o
kich thudc > 100 nm. Liposome don 16p kich thudc khong 16 (Giant unilemellar vesicle - GUV) gom 1
16p phospholipid kép, co6 kich thudc > 1 um. Liposome da 16p (Multilamellar vesicle - MLV) c6 khoang
5-25 16p phospholipid kép voi nhidu ngin nude ddng tam, co kich thude > 0,5 um. Liposome da nang
(Multivesicular vesicles - MVV) gdm nhiéu nang nho nim trong liposome, c¢é kich thuéc > 1 um (Samad
et al., 2007). Trong cac loai liposome trén, loai SUV va LUV kich thudc 50 - 300nm 1a kich thudc dugc
mong doi cho ing dung mang thudc diéu tri ung thu (Kraft et al., 2014). Bdi theo hiéu tng ting cuong
tinh thidm va luu gitr, néu kich thudc liposome qua nho thi hiéu suit nang héa s& thap, liposome ciing s&
di qua dugc khe hé kich thudc <10 nm cua thanh mach mau binh thuong, tir 46 1am gidm thoi gian trong
tudn hoan cua thudc. Nguoc lai, liposome kich thudc > 400 nm thi khong di qua dugc 16 10 ctia thanh mach
mau khdi u, do d6 ciing khong phat huy dugc hiéu qua diéu tri (Fang et al., 2011).

Phan logi theo khd ndng bién tinh bé mdt vt liéu: Dya theo kha nang bién tinh bé mit mang phospholipid,
liposome duoc phan thanh 4 loai:

- Liposome théng thuong (Conventional liposome) 1a loai liposome co ban nhit va ciing 1a thé hé
liposome dau tién duoc phat trién. Liposome bao gdm mét 16p kép phospholipid tich dién 4m, dwong hodc
trung tinh va cholesterol, bao quanh mét 15i nudc. Do dé liposome ¢6 thé mang dugc ca thude wa nudc
14n ky nuéc.

- Liposome PEG héa (PEGylated liposome) thudc thé hé liposome thr 2, con goi 1a liposome tang
hinh. Nho duoc bao phu bén ngoai 16p mang phospholipid kép 1a cac polymer wa nude, dién hinh Ia
polyethylene glycol (PEG), liposome c6 kha niang “tang hinh” truéc hé mién dich cua co thé, giup lam
tang thoi gian tudn hoan cua liposome, giam ty 18 dao thai thudc. Nam 2020, Le et al d3 nghién ctru hé
théng phan phdi Carboplatin dua trén liposome bién dbi poly (ethylene glycol) methyl ether-cholesterol.

- Liposome nham muc tiéu (Ligand-targeted liposome) st dung cac phdi tir hudng dich (nhu protein,
polypeptid, chudi carbohydrat, khang thé,...) gin vao 16p mang phospholipid hoic dau cudi cua chudi
PEG. Céc phéi tir huéng dich c6 kha ning nhan biét va lién két v6i muyc tidu thong qua co ché mién dich
tuong tac khang nguyén - khang thé hodc phdi tir - thy thé (ligand - receptor) trén mang té bao (Sercombe
et al., 2015).

- Liposome da chitc nang (Multifunctional liposome) 1a sy két hop nhiéu chirc niang khac nhau trén
cing mdt cau tric liposome nhu két hgp chan doan va diéu tri (theranostic liposome). D6 1a su két hop
giita phdi tr huéng dich c6 kha ning nhan biét chinh xac muc tiéu can phat hién (nhu té bao ung thu) va
yéu t6 hién thi hinh anh gitip dinh vi chinh xéc vi tri ctia muc tiéu dé phan phdi thudc toi dich va theo dai
qua trinh diéu tri théng qua cac phuong phéap hién thi hinh anh hién dai. Nam 2021, Jeon et al. (2021) da
phat trién mot vat liéu nano da 16p tri li€u bz"mg liposome dugc phu vang (Au) va dugc chirc nang héa thém
v6i cac nhom PEG dé tang cuong do 6n dinh trong co thé sdng dé chup anh trong co thé séng.

3.3.2. Tiém ndng irng dung ciia liposome dan thudc trong diéu tri ung thuw

Trong hoa trj lidu ung thu théng thuong, mot sb rao can sinh 1y c6 thé ngan can thude tiép can dén khéi
u, dan dén hiéu qua phan phdi thip va hiéu qua diéu tri khong cao. Ngoai ra, sy phan phdi thudc khong
chon loc c6 thé gay ra tic dung phu 1én cic mo va co quan binh thuong khac. Trong khi d6i véi thude bao
ché dang liposome, khi di vao co thé theo hé théng tuin hoan, liposome di chuyén va tap trung & mé té bao
ung thu nho hiéu ing ting cudng tinh tham va luu gitr (Enhanced permeability and retention effect - EPR)
nhu duoc trinh bay ¢ hinh 2. Thude dugc bao ché dudi dang liposome c6 kha ning di vao sau trong mé té
bao ung thu qua céc 16 ro ¢6 kich thude 16n hon 400 nm trén thanh mach méu cua khdi u ma khong thé di
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qua cac khe ho c6 duong kinh nho hon 10 nm trén thanh mach mau binh thuong, nho d6 han ché sy dao
thai thudc qua gan va than, ting thoi gian luu thong cta thube trong tuan hoan (Fang et al., 2011). (Hinh 2)

Hinh 2: Higu ikng ting cwong tinh tham va lwu gii (EPR) déi véi liposome mang thuéc
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bic biét, sy phat trién cta thé hé liposome PEG hoa (liposome tang hinh) dugc coi la mdt budce tién
bo gitip vat liéu liposome mang thudc tiép can gan hon trong hoa tri lidu ung thu. Béi vi, kha ning nhim
muc ti€u thy ddng cia cac liposome PEG hoda co thé dan dén sy tich lily vu tién cua ching trong cac mo
khéi u. Céc liposome tang hinh nay cé thé len 16i vao giita cac té bao khdi u, thude phai dugc phong thich
tir liposome vao dich ngoai bao ciia khi u, rdi khuéch tan vao bén trong té bao lam ting hiéu qua diéu tri
(Immordino et al., 2006). Su thanh céng duoc biét dén nhiéu nhit 1a thudc tiém liposome PEG hoéa mang
doxorubicin dugc cip phép bai FDA dudi tén Doxil®, nay 1a Caelyx®, Lipodox® hién dang duoc st dung
hiéu qua dé diéu tri nhiéu loai bénh ung thu khac nhau (Thi et al., 2021). Cho théiy, liposome van con nhiéu
tiém nang ung dung dé phan phéi thudc diéu tri ung thu cin duoc khai thac nghién ciru.

3.4. Tinh hinh nghién ciru liposome tai Viét Nam

O Viét Nam, nhitng nghién ctru co ban budc dau da no luc diéu ché liposome nang hoa thudc bang
nhiéu phuong phap khac nhau. Ké thira thanh c6ng cua cac thude tiém liposome doxorubicin dang dugc
thuong mai hoa. Nam 2012, tac gia Khanh Thi Nhi va cdng sy (2012a, 2012b) thuc hién nghién ctru bao
ché va danh gi4 tic dung trén khdi u thue nghiém ctia thude tiém liposome mang doxorubicin. Két qua da
xay dyng dugc quy trinh bao ché thudc tiém liposome doxorubicin 2mg/ml & quy mo phong thi nghiém.
Nam 2013, nhom nghién ctru ciia Truong Pai hoc Duge Ha Néi da thuc hién nghién ctru bao ché liposome
mang thudc amphotericin B bang nhiéu phuong phap khic nhau nhur phuong phap hydrat hda mang film
(Nho Pan, 2015), phuong phap tiém etanol (Bich Phuong, 2013), phuong phap bdc hoi pha déo (Vii Thi
Quynh, 2015). Nam 2017, nhém nghién ctru cua Khoa Y Dugc, Pai hoc Quéc gia Ha Noi da tién hanh
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nghién ctru bao ché liposome 1am chat mang thudc bing phuong phap hydrat hoa mang film va sir dung
thiét bi nén ap suit cao dé giam va déng nhat kich thuéc hat (Nguyén Thi Thay, 2017). Nam 2018, nghién
ctru cua Hai Yén va cong su (2018) budc dau d3 ung dung dugc k¥ thuat vi luu dé bao ché va khao sat
duge mot sb yéu t anh huong dén hé tiéu phan nanoliposome cé cdu tao tir phosphatidylcholin ddu dau
nanh.

Tiéu biéu nhém nghién ciru cia Le et al. da c¢6 rat nhidu cong bd trong linh vuc diéu ché liposome mang
thuoc diéu tri ung thu. Nam 2017, Le et al. d phat trién thanh cong hé phan phdi thudc liposome c6 ngudn
gbc tir lecithin dau nanh mang paclitaxel va kha nang gdy doc té bao dugc xac dinh bang thir nghiém MTT
d6i voi té bao HeLa. Nam 2020, nhom nghién ctru ciia Le et al. dd phat trién thanh cong mot hé liposome
nang hoa dong thoi letrozole vai paclitaxel dé cai thién hiéu qua trong diéu tri ung thu vii. Nghién ctru doc
té bao in vitro trén dong t& bao ung thu va & ngudi (MCF-7) cho thiy kha ning tre ché su phat trién té bao
nhiéu hon so v6i dung thude don 1é. Do d6, két qua nghién ctiru dugc ky vong 1a mot hé théng phan phdi
thudc thong minh cho héa tri liéu két hop (Vu et al., (2020). Ciing trong nim 2020, nhom tac gia Le et al.
nd luc nghién ciru bién d6i mot phan bé mat liposome 1am tir lecithin ddu nanh duoc lién hop methoxy
PEG-cholesterol dé cai thién hiéu qua phan phdi thudc chéng ung thu tan kém trong nuéc nhu paclitaxel.
Két qua thu duoc giup liposome tién mot budc gan hon dén tng dung lam chit mang nano 1y tuéng dé
phan phéi thude didu tri ung thu. Ngoai ra, Le et al. nghién ctru tong hop va danh gia in vitro hé liposome
PEG hoéa phéan phéi cac loai thudc tri liéu ung thu khac nhu carboplatin, oxaliplatin (Le et al., 2020; Le et
al., 2021B). Pong thoi, nghién ciru diéu ché liposome mang hoat chit ty nhién tir cdy co, dong vat ciing 1a
mot hudng nghién ciru tiém ning trong didu kién Viét Nam c6 ca mot kho tang thao dugce. Viée sir dung
cong nghé liposome dé phan phdi hoat chét ty nhién dugc chimg minh da cai thién dang ké hiéu ning cua
chung so voi cac hop chit t do (Le et al., 2019).

Nhin chung, mic du sé lugng nghién ctru liposome mang thudc & Viét Nam con han ché, song véi
nhirng thanh cong ciia cac thude bao ché dudi dang liposome hién nay thi vét liéu liposome van duoc tin 14
mot chat mang nano ly tuéng trong liéu phap diéu tri ung thu va con nhiéu tiém ning tng dung can dugc
khai thac nghién ctu.

4. Két ludn

Céc hat nano dya trén lipid néi chung va liposome néi riéng da dong mot vai tro quan trong 14 hé thong
chat mang nano 1y tudng trong phan phéi thude diéu tri ung thu. Nghién ctru xdy dyng nhitng thong tin
tong quan vé ciu trac, thanh phan va su phén loai cia liposome. Ngoai ra, két qua nghién ciru cung cép
nhirng hiéu biét sau sic vé tiém ning liposome nhu chit mang thudc dé phat trién cac liéu phap hiéu qua
hon chéng lai bénh ung thu. Qua viéc téng quan vé tinh hinh nghién ctru liposome tai Viét Nam, bai viét
con mang ¥ nghia thuc ddy nhiéu nghién ctru sdu hon vé chit mang nano 1y thuéng nay, ciing nham dua
céc nghién ciru hién nay thoat khoi pham vi in vitro, huéng dén thir nghiém 1am sang va thuong mai hoam
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