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Pai hoc Dugc Ha Noi

NGUYEN TUAN QUANG

Hoc vien Quan y

Nghién ciiu bao ché liposome béng phuang phap hydrat héa film vdi cac thanh phan
chinh bao gom doxorubicin/amphotericin B, phosphatidylcholine d4u tuong dugc hydro
hoa, distearoyl phosphatidylglyxerol va cholesterol. Pa khao sat dugc cac yéu to thudc
vé cong thifc ciing nhu quy trinh bao ché anh hudng dén kich thudc liposome tao ra va
hiéu suat gén dugc chat. Két qua cho thay, cac liposome thu dugc cd kich thudc nho
(dwdi 200 nm vGi doxorubicin va dudi 300 nm véi amphotericin B), ddng nhat, don Iép
(don vi chi s6 lugng diém trén mat inch vudng PDI <0,2) va ty 1é mang dugc chat cao
(trén 90% vGi doxorubicin va trén 85% vGi amphotericin B).

Tir khoa: liposome, doxorubicin, amphotericin B, hydrat hoa film.

STUDY ON PREDARATION OF LIPOSOME
BY THIN FILM HYDRATION METHOD

Summary

Liposome is prepared by thin film hydration
method with main ingredients including
doxorubicin/amphotericin B, hydrogenated
soybean phosphatidylcholine, distearoyl
phosphatidylglycerol and cholesterol. Some
parameters belonging to the formula as well

as the preparation procedure which affect the
liposome size and the performance of drug
entrapment have been investigated. The results
have shown that the obtained liposome has had
small dimensions (below 200 nm by doxorubicin
and below 300 nm by amphotericin B), consistent
distribution (PDI<0.2), and high percentage of
drug entrapment (above 90% by doxorubicin and
above 85% by amphotericin B).

Keywords: liposome, doxorubicin, amphotericin
B, thin film hydration.

Pat van dé
3

Liposome dugc phat minh nam 1965 bdi Alec Bangham
va cdng su tai mot vién nghién ctiu & Babraham, Cambridge
[1]. Liposome la chat mang nhd, hinh cau, c6 cu tric gém
mot nhan nudc & gitia dugc bao boc bdi mot vo lipid kép
(hinh 1).
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& Céc nhém lién hep hwéng dich
Hinh 1: mé ta c4u truc liposome nhu mét hé mang thuée

Dugc chat c6 thé dugc gén vao liposome  khoang nuéc
hoac & cac I6p lipid, do vay liposome mang dugc ca dugc
ch&t than dau va than nudc. Liposome c6 thé mang dudc cac
dugc chat c6 khéi lugng phan tl khac nhau nhu cac phan tl
dudc chat nhd, protein, nucleotid, tham chi cac plasmid. Do
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cAu truc va déc tinh riéng, liposome dugc coi la hé phan
phéi thuée c6 kha nang phan huy sinh hoc, dung nap va
gan vdi t6 chic dich [1, 3].

Doxorubicin la mét khang sinh anthracilin dugc phén
lap tu Steptomyces peucetius var. caesius, dugc dua vao
s dung trong lam sang tu thap ky 70 cla thé ky trudc dé
diéu tri ung thu. Tuy nhién, doxorubicin c6 ddc tinh réat
cao, dac biét chen ép tly va gay doc tinh trén tim.

Amphoterincin B la mét thudc diéu tri nhiém n&m toan
than phé rong va cé hoat tinh khang ndm manh da dugc
st dung trong l1am sang. Tuy nhién, han ché& cla dugc
chét nay 1a hau nhu khong tan trong nudc nén sinh kha
dung khdng cao va thudc gay nhiéu tac dung khéng mong
mudn, dac biét la gay doc cho than. Van dé nay cang tré
nén trdm trong & bénh nhan nhiém ndm xam I&n toan
than do suy gidm mién dich, ung thu.

Muc tiéu cla viéc gan cac dugc chat vao liposome 1a
gidm doc tinh di vdi cac co quan lanh. Liposome c6 kha
nang tranh dua dugc chat t6i cac vi tri co mach hep nhu
co tim. Vi vay, viéc nghién clu bao ché liposome mang
cac dugc chat nhu doxorubicin va amphotericin B dé
ing dung trong cac ch& phdm nham gitip kiém soat giai
phoéng, tang sinh kha dung va lam gidm doc tinh la van
dé co tinh khoa hoc va cép thiét. Hon niia, 2 dugdc chéat
lya chon c6 dac tinh vé dd tan khac nhau, doxorubicin
dung duéi dang hydroclorid dé tan trong nudc, trong khi
amphotericin B khdng tan trong nudc. D& dua 2 dugc chat
nay vao liposome can céc cd ché khac nhau, nghién ctiu
con nhdm muc tiéu phat trién ki thuat bao ché mdi, chua
dugc trién khai trong nudc, gop phan phét trién nganh
cong nghiép dugc phadm Viét Nam.

Nguyén liéu, thiét bi va phuong phap nghién
ciu
Nguyén liéu, thiét bi va dung cu nghién cuu

Nguyén liéu: Doxorubicin hydroclorid (DOX-USP),
amphotericin B (AmB), phosphatidyl cholin dau nanh
hydrogen hoéa (HSPC-Lipoid, Buc); cholesterol (chol-
Sigma Aldrich), distearoyl phosphatidylglycerol (DSPG),
acid N-2-hydroxyethylpiperazine-N’-2-ethanesulfonic
(HEPES), dinatri  hydrophosphat, dinatrisuccinat
hexahydrat, kali dinydrophosphat, acid citric, acid succinic,
lactose, sucrose, mannitol, natri hydroxyd, cloroform,
ethanol, methanol, N,N-dimethylacetamid (DMA), natri
EDTA va céc héa chat dung méi khac dat tiéu chuén cla
Hoi dong Dugc dién Hoa Ky (USP), tiéu chuén nha san
xudt hodc tinh khiét hoa hoc. Acetonitril, methanol dung
cho phuong phép séc ky 16ng hiéu nang cao (HPLC).

Thiét bi va dung cu: hé thong cat quay Rovapor
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R-210 (Buchi - Dtc); bé siéu am Wise clean (Han Quéc);
may déng nhéat hoa CAT Unidrive X1000 (Bdic); thiét bi
dun/ép- liposome extruder (My); thiét bi dun/ép cao ap
EmulsiFlex-c5 (Avestin - Canada); tui thadm tich spectra
pore 4, 12-14kD (Spectrum laboratory - My); thiét bi loc
tiép tuyén MicroKros Filter Modiles (Spectrum Labs - My);
hé thong thiét bi phan tich kich thudc Zetasizer nano ZS90
(Malvern - Anh); hé thng may sac ky 1dng hiéu nang cao
HPLC Aligent; may do quang Hitachi U-1800 (Nhat Ban);
kinh hién vi dién t( truyén qua (TEM) JEOL 1010 (Nhat
Ban); may déng kho Labocono Freezone Triad 740030
(My); may do pH InoLab.. va cac dung cu, thiét bi khac.

Phuong phap nghién cuu

Phudng phap bao ché liposome doxorubicin: 1) Phudng
phép hydrat hod film lipid: hoa tan HSPC va chol trong
cloroform. Tién hanh boc hai dung mdi trén thiét bi cat
quay G nhiét do 40°C trong diéu kién chan khong, téc
db quay la 50 vong/phut trong 12 h. Sau dé hydrat héa
I6p film lipid tao thanh véi dung dich dém citrat 300 mM
pH 4 (hodc dém amonisulfat 130 mM) & 60°C. Hon dich
liposome tao ra & trén dugc déng nhat hda bang cach nén
qua mang polycarbonat vgi cac kich thudc khac nhau trén
thiét bi pht hgp & 55°C [2]. 2) Phuong phap dua dugc chat
vao liposome: liposome dat yéu cau vé kich thudc tiéu
phan (KTTP) sé dugc gdn DOX béng céch dung thiét bi
loc tiép tuyén thay dém citrat pH 4 hoac dém amoni sulfat
bén ngoai liposome thanh dém Hepes pH 7,4. Nang nhiét
dd cla hoén dich liposome 1&n 50°C rdi hoa tan DOX vao
dé dat ham lugng 2 mg/ml va U trong 15 phut. Liposome
doxorubicin dugc bao quan & nhiét d 2-8°C.

Phudng phdp bao ché liposome amphotericin B:
liposome AmB dugc nghién cliu bao ché bang phuong
phap hydrat hoa film nhu doxorubicin véi cac thanh phan
chinh gém AmB, DSPG, HSPC, chol. Diéu kién hydrat
hoa film: hé théng cat quay Rovapor R-210 (Buchi - Dic);
nhiét do cat quay: 40°C; toc do quay khi trang film: 150
vong/phut trong 30 phut dau, 50 vong/phdt trong thoi
gian con lai ctia qua trinh; nhiét do hydrat héa: 50°C; toc
doé quay khi hydrat: 200 vong/phut. Hon dich liposome
tao ra dugc déng nhat héa bang cach nén qua mang
polycarbonat véi cac kich thudc khac nhau trén thiét bi
phu hgp & 55°C [2].

Phuang phap danh gia liposome: 1) Danh gia cau tric
va hinh thai liposome: sii dung phudng phap chup hién
vi dién ti truyén qua (TEM) véi ky thuat nhuém soi &m
ban. 2) Panh gia kich thudc va phan bo kich thudc cua
liposome: sl dung k¥ thuat tan xa anh sang dong (DLS)
véi sy trg gilp cla thiét bi Zetasizer ZS90. Danh gia
d&c tinh phan bé KTTP cla hé qua chi s6 da phan tan
(PDI), Z dod thi phan b6 KTTP. 3) Danh gia hiéu suat
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liposome héa: véi liposome doxorubicin: st dung phuong
phép th&m tich, dinh lugng phan doxorubicin ty do sau khi
thdm tich, tr d6 suy ra ty 1& dugc chat dugc liposome héa;
vGi liposome amphotericin B: dinh lugng AmB trong mau
liposome thd va trong mau liposome sau loc tiép tuyén
hodc sau khi dun ép qua mang. Hiéu suét liposome hda
(H) tinh theo céng thtc:

Ham lrong AmB trong liposome sau loc tiép tuyén hodc sau dun ép
= x100%

0
g Ham lwong AmB trong liposome tho

Két qua va ban luan
Bao ché liposome doxorubicin

Liposome sau khi bao ché phai dat 2 tiéu chi co ban:
kich thudc dudi 200 nm va dong nhat; hiéu suat lipoosme
hoé cao.

Nghién cdu lam gidm KTTP cla hé: liposome dugc nén
qua céc I6p mang polycarbonat c6 kich thuéc 16 loc giam
dan véi cac quy trinh khac nhau dudc cho bdi bang 1 va
hinh 2. K&t qua cho thdy, phudng phap nén qua mang
thuc sy hiéu qua trong viéc lam déng nhéat hoa hé. Sau
khi qua mang 100 nm, hé déu c6 kich thudc khoang 150-
170 nm va don phén tan.

Béng 1: quy trinh nén liposome qua mang

Cd mang
Quy trinh
1.000 nm | 400 nm | 200 nm | 100 nm | 50 nm
Q1 10 Ian -
Q2 10 1an 10 lan - -
Q3 10 1an 10 1&n 10 Ian 10 1an
Q4 - 10 lan 10 lan 10 lan
Q5 - 10 lan 10 lan
Q6 10 lan - 10 1an
Q6 - 10 lan 10 1an 10 lan
1.2 7 danm - Soo
d l - aso
0.8 - 350
) 300
0.6 - 250
200
[ — 150
o2z A 100

T T
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Hinh 2: KTTP clia liposome dat duoc sau méi quy trinh nén
6 bang 1

Phuong phap gan DOX vao liposome dugc sl dung
la tao chénh léch pH & 2 bén mang liposome. Vi thé, ty
lé dugc chat/lipid (D/L) va hé dém sl dung c6 anh hudng
I6n t6i hiéu suét liposome hoa. Bang 2 mo ta cac ty & D/L
va loai méi trudng dém dudgc khao sat.
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Béng 2: céng thuc liposome vdi ty 1é D/L va hé dém khac nhau

. . | PC | CHOL | DOX | PC:DOX | Bémbén | Dém bén
Cang thuc L

(mg) | (mg) | (mg) | (mol:mol) ngoai trong
CM142 100 30 20 4:1 HBS Citrat
CM182 200 | 60 20 8:1 HBS Citrat
CG142 100 | 30 20 4:1 HBG Citrat
CG182 200 | 60 20 8:1 HBG Citrat
AM142 100 30 20 4:1 HBS Amoni sulfat
AM182 200 | 60 20 8:1 HBS Amoni sulfat
AG142 100 30 20 4:1 HBG Amoni sulfat
AG182 200 60 20 8:1 HBG Amoni sulfat

(HBS: HEPES pha trong NaCl 0,9%. HBG: HEPES
pha trong glucose 5%)

Anh hudng cta hé dém dén hiéu suét liposome hoa:
hinh 3 cho thay, & ca 2 ty 16 D/L dugc khao sat, khi st
dung hé dém amoni sulfat 1am moi truéng bén trong
liposome sé& cho hiéu suét liposome hoa rat cao (95%)
va hiéu suét liposome hoa khéng phu thudc vao hé dém
bén ngoai. Trong khi dd, khi st dung dém citrat lam moi
trudng bén trong liposome thi hiéu suét liposome hda lai
phu thudc vao moi trudng dém bén ngoai, va hiéu suat
liposome hoa sé cao hon néu st dung dém bén ngoai la
HEPES trong NaCl.
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Hinh 3: dnh hudng cla ty 16 D/L va hé dém
dén hiéu suat liposome héa

Anh hudng ctia ty 16 D/L dén hiéu sudt liposome hoa:
khi st dung dém citrat, ty 1& D/L c6 &nh hudng nhiéu dén
hiéu suét liposome hoa (ty 16 D/L 1/8 cho hiéu suét cao
han) trong khi s dung dém amoni sulfat thi hiéu suét
liposome hoa khong bi anh hudng bdi yéu t6 nay.

Dédnh gia hinh thai liposome:

To0 =
HV=80.0kV

Hinh 4: dnh chup TEM cua liposome doxorubicin

Hinh &nh chup TEM cho thay, céc liposome tao ra cé
kich thuéc nho trong khodng 100-150 nm. Liposome tao
ra bang phuong phap hydrat héa film sau khi dugc nén
qua mang 100 nm da tr§ 1én dong nhat hon va co cu
truc don 16p.
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Bao ché liposome amphotericin B

Vi dugc chat khdng tan trong nudc nén chung dugc
dua vao Iép lipid clia liposome.

Nghién ctiu dnh hudng cda ty 1é dugc chat trong cdng
thtic dén cac dac tinh cla liposome: tién hanh nghién
clu bdng cach c¢6 dinh ty 1& ta dugc HSPC/DSPG/
Chol=2/0,8/1,9; dung dich hydrat hoa la glucose 5%
va thay déi i ty 1& % mol dugc chavtong Iuong lipid. Bao
ché& cac mau va két qua danh gia mot sd dac tinh cla
liposome tao thanh dudc trinh bay & bang 3.

Béang 3: &anh hudng cua ty 1é dugc chdt dén cac dac tinh
cla liposome AmB

. % mol Lo 2
Céng | AmB 2 Z, e Mic d6 thay doi H (%)
thic | (pmol) Am"B;itdong (d.nngl) PDI | H(%) sau 3 tuan bao quén

A3 10,00 3 256 | 0,206 | 89,03 6,58

A5 16,67 5 266 | 0,276 | 92,36 7,68

A7 23,33 7 264 | 0,241 | 91,52 5,34

A9 | 30,00 9 260 | 0,269 | 87,65 3,13
A11 | 36,67 11 325 | 0,362 | 74,70 8,86

Cac mau tii A3 dén A9 c6 KTTP tudng déi nhd va
khong khéc biét (256-266 nm), phan bd tuong doi dong
nhat (PDI <0,3). Trong d6, mau A9 c6 %mol dugc chat
cao nhat, muic do thay déi hiéu suat liposome hda nhd
nhat (3,13%) va dugc Iya chon.

Nghién ctiu dnh hudng cua ty 1é phospholipid dén
cac dac tinh cua liposome: ti€n hanh nghién cliu bang
cach ¢ dinh ty 1& dudc chat/téng lugng lipid la 9 mol
%, ty 1& cholesterol 1a 40% so véi téng Iucng lipid, dung
dich hydrat hoa la dung dich glucose 5% va thay déi ty
Ié phosphlipid. Bao ché cac mau va két qua danh gia
mot sO dac tinh cla liposome tao thanh dugc trinh bay
& bang 4.

Béng 4: dnh hudng cua ty 16 phospholipid dén cac dac tinh
cla liposome AmB

Béang 5: 4nh hudng cla dung djch dung hydrat hoa
dén cédc dac tinh cda liposome AmB

pH sau pH sau z
Cong thic Hé dém bag béo qyén 3| ApH ( dﬂ_vre";;e) PDI H (%)
ché tudn
A9-08-1 | Glucose 5% pH4,5 | 4,85 2,88 197 | 266 | 0,203 | 89,14
A9-0,8-2 Citrat pH 4 4,60 4,35 025 | 247 | 0,390 | 86,25
A9-0,8-3 Citrat pH 5 5,48 5,36 0,12 | 228 | 0,189 | 89,41
A9-0,8-4 Citrat pH 6 6,39 6,08 031 | 244 | 0219 | 8957
A9-0,8-5 Phosphat pH 5 457 4,46 0,11 297 | 0,351 | 85,15
A9-0,8-6 Succinat pH 5 4,78 474 0,04 | 324 | 0244 | 8574

Coéng thuc HSPC/DSPG | Z, . (d.nm) PDI H (%)
A9-1 21 310 0,244 87,72
A9-0,8 2/0,8 217 0,208 87,16
A9-0,6 2/0,6 278 0,203 86,53

Mau A9-0,8 c6 hiéu suét liposome héa cao (87,16%),
KTTP nhd (217 nm), phan bo KTTP trong khoang hep
(PDI=0,208) han so vGi cac mau con lai va dudc lya chon.

Nghién ciu dnh hudng cta dung dich hydrat héa dén
cac déc tinh cia liposome: tién hanh nghién ctu bang
cach c6 dinh ty & AmB la 9 mol %, ty & cholesterol la
40% so Vi téng lugng lipid, HSPC/DSPG=2/0,8 va thay
déi cac loai dung dich hydrat héa. Bao ché cac mau va
k&t qua danh gia moét s6 dic tinh cla liposome tao thanh
dudc trinh bay & bang 5.
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Céc mau liposome AmB c¢6 su khac nhau kha I6n vé
KTTP (ti 228-324 nm), PDI (ti1 0,189-0,351) va pH sau 3
tuan bao quan. Mau A9-0,8-3 dung dém citrat pH=5 lam
dung dich hydrat héa cé6 KTTP nhé nhét (228 nm), phan
bé KTTP déng nhat (PDI 0,189), hiéu suét liposome hoa
cao nhat (89,41%), it c6 su thay déi pH sau 3 tuan bao
quan (0,12) va dugc lya chon.

Dénh gia hinh thai liposome:

Hinh 5: anh chup TEM céu truc liposome AmB

Liposome AmB c6 dang hinh cAu, kich thudc kha nhd,
cdu tric da khoang, da I6p nhung sé khoang, s6 6p khong
nhiéu (duéi 3 khoang/IGp trong 1 liposome).

Két luan
:

Da bao ché dudc liposome doxorubicin va amphotericin
B bang phudng phap hydrat héa film. Da khao sat dugc
cac yéu t6 thudc vé cong thiic cling nhu quy trinh bao ché
anh hudng t6i kich thudc liposome tao ra va hiéu suét gan
dugc chat. Liposome doxorubicin bao ché dugc cé kich
thudc dudi 200 nm, dong nhét, don I6p va ty 1&é mang dudc
chat dat trén 90%. Liposome AmB c6 kich thudc dudi 300
nm, dong nhéat va ty 1é mang dugc chat dat trén 85% &
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