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NGHIEN cUU BAO CHE LIPOSOME DOXORUBICIN
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TOM TAT

Nghién ctru bao ché va danh gia dic tinh cla liposome doxorubicin d& bao ché thuéc tiém
doxorubicin nham gidm doc tinh va tang hiéu qua diéu tri ung thw. Liposome doxorubicin dwoc bao
ché béng phwong phap hydrat héa film vé&i cac ta dwoc |a phosphatidyl cholin, két hop véi
cholesterol. Hiéu suét liposome hoéa clia cac mAu bao ché déu trén 70%, anh hwéng béi ty I&
lipid/dwoc chét va ty 1& phosphatidyl cholin/cholesterol. Liposome c6 céu tric nhidu I6p véi kich
thwée tir 200 - 800 nm. Dwoc chét gidi phdng cham tir liposome & pH 5,5 cao hon & pH 7,4.

* T khoéa: Liposome doxorubicin; Phosphatidyl cholin.

PREPARATION OF DOXORUBICIN-LOADED LIPOSOME
SUMMARY

Liposomal doxorubicin administration could reduce toxicities associated with conventional
doxorubicin use and increase tumor targeting efficiency. The objective of the study was to prepare
and evaluate doxorubicin-loaded liposome with phosphatidyl choline (PC) and cholesterol (CHL) by
the lipid film hydration method. The mean diameters of these liposome particles determined by
dynamic light scattering ranged from 200 to 800 nm. The doxorubicin-loading efficencies were 74 -
82%. In vitro data indicated that doxorubicin releasing from liposome in phosphate-buffered at pH 5.5
was faster than at pH 7.4.

* Key words: Liposome doxorubicin; Phosphatidyl cholin.

ddng véi cAu tric mang sinh hoc clia co thé
sbéng. Do vay, liposome sé& 1a ché pham y
hoc c6 tinh an toan cao. Uu diém dac biét
cla liposome trong diéu tri ung thw 1a thubc
phan bé nhiéu vao khdi u, han ché thuéc
dén cac mod lanh gay déc. Vi thé, liposome
duorc coi la dang thubc tai dich ly twéng.

DAT VAN DE

CAu tao liposome gébm moét nhan nwéc
dwoc bao boc bdi vé phospholipid, mot hay
nhiéu 16p, cé kich thwéc thay ddi tir hang
chuc dén hang nghin nanomet. Dang thubc
liposome c6 nhiéu wu diém: cé thé van chuyén
cac dugc chat tan trong nwéc, trong dau va

c6 thé thay déi hoan toan dac diém dwoc
dong hoc clia dwoc chét. Béng thei, liposome
con cé tac dung bado vé dwoc chat trong
qua trinh van chuyén trong co thé va giai
phéng cé kiém soat cac duwgc chét. Céu
tric mang phospholipid clia liposome twong
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Trén thé gioi, c6 mdt vai hang duoc
phdm san xuét liposome doxorubicin va
¢ng dung trong 1am sang duéi dang thubc
tiém liposome (nhw doxil (My) hoac caelyx
va myocet (chau Au) hay lipo-dox) dé diéu
tri ung thw va di can va nhiéu bénh ung thw.
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Tuy nhién, cac nghién ctu trong nwéc vé
liposome chwa nhiéu, chua c6 co s& nao
san xuat dang thuéc nay. Vi vay, nghién
ctu liposome doxorubicin la tién dé& quan
trong cho bao ché thubc tiém liposome
doxorubicin. Chang téi tién hanh dé tai
nham:

- Bao ché liposome doxorubicin bang
phwong phap hydrat héa film.

- Khéo sét cac yéu té anh hudéng téi déc
tinh caa liposome.

NGUYEN VAT LIEU VA PHUONG PHAP
NGHIEN cUU

1. Nguyén vat liéu va thiét bi.

* Nguyén vat liéu:

Doxorubicin  hydroclorid (USP 26),
phosphatidyl cholin dau nanh (avanti polar
lipids), cholesterol, cloroform, acid citric, natri
hydroxyd, amoni sulphat kali dihydrophosphat,
dinatri hydrophosphat, acid phosphoric, triton
X100 (octylphenolpoly (ethyleneglycolether)).

Ta dwoc va hoa chat déu dat tieu chuan
dwoc dung hodc tinh khiét phan tich.

* Thiét bi:

Heé théng cat quay Rovapor R-210; mang
tham tich Spectra/Por MWCO (Dalton) 12.000 -
14.000; hé théng kinh dién t&r truyén qua
(TEM) JEOL 1010; hé thdéng thiét bi phan
tich kich thwéc Zetasizer ZS90; may siéu
am; may quang phd UV-VIS; may do pH;
may khudy tr va cac dung cu théng thuwdng
khéc.

2. Phwong phap nghién ctru.

* Phuwong phép bao ché liposome
doxorubicin:

St dung phuwong phap hydrat héa film
(phwong phap Bangham):

8

- Cén va hoa tan cac lipid (soy phosphatidyl
cholin, cholesterol) trong cloroform. Tién
hanh cat quay & nhiét d6 40°C + 2 v&i te
dd 50 vong/phut. Hé théng cat quay duoc
ndi hat chan khéng. Sau khi cloroform bay
hoi hét, tiép tuc cat quay dé dung méi bay
hoi hoan toan, co thé thdi khi nito dé loai
hét dung moéi. Thoi gian cat quay tién hanh
khoang 12 gio.

- Hydrat héa bang dung dich dém citrat
c6 pH 3,5 - 4,0 trong binh cau. Nhiét do
hydrat héa 50°C + 2, téc & quay cla binh
la 80 £ 5 vong/phut. Thoi gian hydrat héa
khoang 2 gio.

- Hén dich liposome tao thanh duoc diéu
chinh pH dén 6,5 - 7,0 bang dung dich
NaOH 30%.

- Can chinh xac mét lwong doxorubicin
hydroclorid cho vao céc chra hén dich
liposome dat trén thiét bi khudy tur, tbc do
80 vong/phut trong thoi gian khoang 2 gio.
Diéu nhiét cach thiy dén 50°C + 2.

- Liposome doxorubicin sau d6 duoc
doéng trong lo thay tinh tranh anh sang, bao
quan & nhiét dé 2 - 8°C.

* Phwong phap danh gia liposome
doxorubicin:

- Kich thwéc tiéu phan va phan bd kich
thwoc tiéu phan: si dung phwong phép
nhiéu xa anh sang déng (DLS) v&i thiét bj
Zetasizer ZS90. Pha loang hén dich liposome
200 Ian bang nwéc cat trwde khi do.

- Xac dinh cAu truc liposome: chup mau
liposome doxorubicin bang kinh hién vi dién
t&r truyén qua (TEM). Pwa méu sau khi xir
ly 1&n lwdi ddng 200 mét da pha mang
colloidion va carbon, d& 5 phuat, rra va
nhudm bang dung dich urani acetat 1%.
Quan sat dudi kinh hién vi dién t& truyén
qua JEOL v¢&i dién ap 80 kV.
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- Pinh lwong doxorubicin: bang phwong
phéap quang phé & buéc séng 481 nm.

- Phwong phap danh gia hiéu suét
liposome héa: hat 1 ml ché phdm cho vao
tai thdm tich roi treo tdi trong binh nén chira
50 ml dung dich dém phosphat pH = 5,5.
Duy tri & nhiét dd 8 - 10°C trong 12 gi¢. L4y
dung dich bén ngoai tui thAm tich dem do
mat d¢ quang & bwédc soéng 233 nm. Tinh
hiéu suat liposome héa theo cong thirc:

H="2"Ty100

m

o

H: hiéu suét liposome héa (%)

m, my: Khéi lwong doxorubicin khuéch
tan qua mang thdm tich va khdi luvong
doxorubicin cho vao tui ban dau.

- Phwong phap danh gia kha nang giai
phéng dwoc chat: hat 2 ml ché pham cho
vao tui thdm tich rdi treo tui trong binh nén

chra 100 ml dung dich dém phosphat pH
5,5 hodc pH 7,4. Khudy tir & tbc d6 50
vong/phdt va duy tri nhiét dd mau & 37°C.
Hut dung dich trong binh nén bén ngoai tui
thadm tich & cac thoi diém sau: 1 gid, 2 gio,
4 gio, 6 gio, 8 gi0 va 24 gio.

Tién hanh do mat d6 quang cac mau &
bwéc séng 233 nm (pha lodng mau néu
can) va tinh ty 1& % doxorubicin gidi phong
theo cbng thirc:

m. . i—1
%GP =—.100; m, =C, .1OO+ZCJ. 5
m, =
C, C;. n6ng d6 doxorubicin & dung dich
bén ngoai tui thadm tich tai thoi diém i,j.
m;, me: khdi lwong doxorubicin giai
phéng & 1an l4y mau thir i va khéi lwong
doxorubicin téng céng dem thir.

KET QUA NGHIEN cUU VA BAN LUAN

Liposome dwoc bao ché véi cac ty 1& phosphatidyl va cholesterol khac nhau; ty 18 lipid
va dwoc chat khac nhau (theo cong thirc ghi & bang 1).

Bang 1: Céac théng sb clia liposome doxorubicin.

CONG THUC | SPC:CHL LIPID:DOX HAM LUONG HIEU SUAT KiCH THUGC
(mol:mol) (mol:mol) DOX (mg/ml) LIPOSOME HOA (%) | TRUNG BINH (nm)

Al1l 50:50 10:01 0,467 74 292,6
Al.2 50:50 5:01 0,917 76 415,5
A1.3 50:50 2,5:1 1,89 79

A3.1 70:30 10:01 0,456 82 649,9
A3.2 70:30 5:01 0,928 82 754,2
A3.3 70:30 2,5:1 1,921 81

A5.1 90:10 10:01 0,512 78 453,3
A5.2 90:10 5:01 0,827 75 564,9
A5.3 90:10 2,5:1 1,932 81

Cong thirc ¢ ty 1& sb mol phophatidyl cholin/cholesterol la 70/30 cho hiéu suét cao
hon cac cong thirc khac. Ty & mol lipid:doxorubicin khéng &nh hwdng nhiéu dén hiéu
suét liposome hoa (hiéu suat cao nhat 82%, thap nhat 74%). T4t ca cong thirc déu cd dic
diém chung 1a phan bd kich thwéc tidu phan kha rong, mac du kich thwédc trung binh tir

293 - 754 nm.
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Tién hanh danh gia kha ndng gidi phéng dwoc chat doxorubicin theo phwong phap
da néu.
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Dé thi 1: Gidi phong doxorubicin cla liposome tai pH = 7,4.
TAt cd mau liposome déu gidi phdng cham dwoc chat & pH = 7,4 (sau 24 gi® chi giai
phéng < 30% duoc chét).
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Pé thi 2: Gidi phong doxorubicin cla liposome tai pH = 5,5.

O pH 5,5, cac mau liposome gidi phéng dwoc chat cham, nhung lwong dwoc chét giai
phong sau 24 gid cao hon so v&i pH 7,4.

Két qua chup TEM (hinh 1) cho th4y liposome tao ra cé clu tric nhiéu I&p va kich
thwoc 16n kha nhiéu. Két qua nay phu hop véi két qua do phan bd kich thwédc liposome
bang DLS.

Hinh 1: Hinh anh chup TEM cua liposome doxorubicin cong thirc A3.2.
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KET LUAN

- Da bao ché liposome bang phwong phap trang film, st dung phwong phap chénh léch pH dé dwa
doxorubicin vao liposome.

- Khdo sat anh hudng cla ty 1€ lipid: doxorubicin va ty 1é lipid (soy phophatidyl cholin:cholesterol)
t&i hiéu suat liposome héa. Két qua cho théy, ty 1 lipid:doxorubicin khéng anh hwéng dang ké dén
hiéu suét liposome héa. Ty & s6 mol soy phophatidyl cholin/cholesterol 1a 70/30 cho hiéu suét
liposome hoéa cao nhét.
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