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Trong nghién ciru nay, céng thirc nanoliposome chira 90 mg paclitaxel di dworc lwa chon dé thuc hién diéu
ché véi 4 g phospholipid, 2 g polyoxylglycerids va 0,6 g cholesterol. H¢ phan tan nanoliposome paclitaxel
dugc diéu ché bang phwong phip hydrat héa 16p mang phim lipid két hgp véi phwong phap phan tan sii
bot. Viéc giam kich thuée hat dwge thue hién bang qua trinh dong nhét héa dwéi ap suit cao (HPH)

Cic tinh chat héa Iy ciia h¢ phan tin nanollposome paclitaxel da dwgc nghién cu’u, phan tich vé kich
thu’o’c, phan bo kich c& tiéu phan, hinh the hoc, thé zeta, kha ning nang héa hoat chit, ham luwong hoat
chét, thir nghiém giai phong hoat chit, do 6n dinh ciia hé phan tan nanoliposome. Kich thwéc trung binh
ciia tiéu phén nanoliposome paclitaxel 13 171,4+3,9 nm va chi s6 da phan tan PdI 1 0,07+0,02.

Cic hinh dnh TEM d cho thiy, tiéu phan nanollposome paclitaxel tao thanh hinh ciu cé ciu tric dang
SUV hoic LUV, kich thwéc nhé hon 500 nm, thiy kha ré 16p mang llpld kép bao boc xung quanh tiéu
phan nanoliposome. H¢ phan tan nanollposome paclltaxel ¢6 s on dinh vé mat hoa hoc va vt ly theo thoi
gian bio quin & nhi¢t d9 4-8°C it nhat 90 ngay, dong thoi da cai thién dang ké tinh tan va bao vé hoat chat
paclitaxel tranh sy phin hiy trong méi trwong nudéc.

Tir khoéa: hydrat hoa l6p mang phim lipid, nanoliposome, paclitaxel.

Chi sé phén logi 3.4

pat van de

Paclitaxel 4 hoat chét duoc phﬁn lap tr vo cay th6ng
d6 Taxus brevifolia, sit dung nhiéu trong cac phac do
diéu tri ung thu va, ung thu budng tring va ung thu
phoi[1, 2]. Tuy nhién, paclitaxel c6 doc tinh cao, rat
kém bén va kém tan (<10 pg/ml) trong moi truong
nuée [3, 4]. Dé khic phuc cac han ché trén, hudng
nghlen ctru nhiéu trién vong hién nay 1a nang héa hoat
chét paclitaxel vao trong cac gi4d mang nanoliposome
dé dua thudc vao bén trong co thé. Liposome 1a hé tiéu
phan phan tan dang i, ciu tao boi mot hodc nhiéu 16p
mang lipid kép cta cac phan tir [udng tinh, bao quanh
mot 16i chira nude. Vi cau trac dic biét nay, liposome
c6 kha nang nang hoa paclitaxel gitip tang tinh tan, bao
vé hoat chit tranh su phan hiy va ting tinh thim thudc
qua céc hang rao sinh hoc. Ngoai ra, hposome c6 kha
nang kiém soat su giai phong hoat chat Va hudng dich
tac dung. Liposome duoc didu ché trén nén tang cac ta
duoc phan hiy sinh hoc va twong thich sinh hoc nén rat
an toan khi str dung va giam ddc tinh cling nhu cac tac
dung phu cua thudc [4-7]. Trén thé gi6i, hé phan tan
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liposome duoc didu ché bang nhiéu phuong phap khac
nhau nhu: hydrat hoa 16p mang phim lipid, béc hoi pha
dao, tiém dung moi va phén tan sui bot [4-7]. O nudc
ta, nghién ctru vé liposome tng dung trong nganh dugc
chi méi & giai doan tiép can ban dau. Chinh vi thé, dé
tai huéng dén nghién ctru hé phan tan nanoliposome
paclitaxel co kich thuéc trung binh nhé hon 200 nm va
diy phéan b kich thudc hep trén nén tang cac ta duoc
phospholipid va polyoxylglycerid dat tiéu chuan dung
cho dudng tiém nham huéng dén nang hoa cac hoat
chat diéu tri ung thu kém tan, kém bén va dua thudc
vao co thé bang dudng tiém.

Nguyén vat liéu va phuong phap nghién ciu
Nguyén vit liéu

Paclitaxel (99,9%) duoc cung cép tir Fujian
South Pharmaceutical, Trung Qudc; paclitaxel chuan
(100,2%) theo tiéu chudn chau Au dugc cung cip tir
Council of Europe-EDQM CS, Phap; phospholipid
dugc cung cap tir Lipoid GmbH, Pirc; polyoxylglycerid
dugc cung cap tir SEPPIC, Phap; cholesterol dugc
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Preparation and analysis of the properties
of paclitaxel nanoliposomes

Summary

In this study, the nanoliposomal formulations
containing 90 mg paclitaxel were made from 4 g
of phospholipids, 2 g of polyoxylglycerids, and 0.6
g of cholesterol. They were prepared using thin
film hydration method in combination with the
effervescent dispersion technique. The particle
size reduction was achieved by high pressure
homogenization (HPH). The properties of the
nanodispersions had been investigated regarding
size analysis, zeta potential measurement, drug
payload, morphology, stability, and in vitro
dissolution. The paclitaxel nanoliposomes had
the size of 171.4+3.9 nm with a unimodal narrow
distribution and the polydispersity index (PdI)
of 0.07+0.02. The TEM images of paclitaxel
nanoliposomes demonstrated the formation
of small unilamellar vesicles (SUV) or large
unilamellar vesicles (LUV). The encapsulation
efficiency of paclitaxel was nearly 100%. The
paclitaxel-loaded nanoliposomes had a good in
vitro release compared with coarse paclitaxel
suspensions. The zeta potential was from -1 mV
to -4 mYV, suggesting a steric stabilization. The
paclitaxel nanoliposomes were physically and
chemically stable at least 90 days at 4-8°C. The
results confirmed that nanoliposomes improved
the solubility and the chemical stability of
paclitaxel considerably.

Keywords: nanoliposome, paclitaxel, thin film
hydration method.
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cung cip tir Brenntag, Ptrc. Cac ta duoc phospholipid
va polyoxylglycerid dat tiéu chuin nha san xuat ding
cho duong tiém va cac dung moi, hoa chit khac déu
dat tiéu chuan duoc dung cua nha san Xuét.

Phuwong phdap nghién ciru

Pinh heong paclitaxel bang phwong phdp sdc ky
long hiéu nang cao (HPLC): dinh lugng paclitaxel
trén hé théng HPLC Shimadzu LC-10AD véi cot
Kyatech C18 (250 x 4,6 mm), c& hat 5 um. Pha dong
1a acetonitril-nudc (51:49, v/v). Phat hién bdi detector
SPD-M10AVP ¢ budc song phat hién 227 nm. Thé tich
tiém mau 1a 30 pl. Téc d6 dong 1a 0,7 ml/phat. Mau
dugc pha trong dung méi methanol, r6i loc qua mang
loc Milipore 0,22 um trude khi bom mau vao hé thong
HPLC. Quy trinh dinh luwgng duoc thdm dinh vé tinh
tuong thich hé théng, tinh dic hiéu, tinh tuyén tinh, do
1ap lai va do dung.

Piéu ché nanoliposome paclitaxel: cn cac thanh
phan nguyén liéu goém paclitaxel, phospholipid,
polyoxylglycerid va cholesterol theo cong thirc bao
ché. Hoa tan hoan toan cic thanh phan vao 50 ml
ethanol tuyét ddi, khudy bang may khudy tir & nhiét
d6 phong tao dung dich lipid. C6 quay dudi ap suét
giam ¢ nhiét do 45-50°C, loai dung moi hiru co hinh
thanh 16p phim lipid bam trén thanh dung cu. Sy 16p
phim lipid dudi ap suét giam ¢ nhiét do 45-50°C trong
24 gioy bang ti say chan khong dé loai hoan toan dung
moi. Thém 50 g dung dich acid citric 5% vao binh c6
quay, cd quay & nhiét do 45-50°C trong 30 phut dé
hydrat hoa 16p phim lipid. Phan tan déu hé phan tan
sau hydrat hoa vao ly thily tinh chira san 43,31 g dung
dich natri hydrocarbonat 5% vira phan tan vira khudy
voi toe d6 15.000 vong/phut bang thiét bi Ultra-Turrax
(IKA-Werke GmbH & Co. KG, Puc) trong 15 phut.
Tiép tuc cho hé phan tan thu duoc qua may dong nhét
hoa dudi ap suat cao (HPH, APV 2000, Pirc) ¢ ap suat
800 bar, qua 5 chu ky. Pong chai, dan nhan va bao
quéan mau o nhiét do 4-8°C.

Phdn tich tinh chdt hé phdn tdn nanoliposome
paclitaxel tgo thanh: nanoliposome paclitaxel tao
thanh dwoc phan tich cac chi tiéu: tinh chat cam
quan; quan sat dudi kinh hién vi quang hoc (CH20,
Olympus, Nhat); do kich thuéc tiéu phan bang phuong
phap khuéch tan 4nh sang va do thé zeta bang phép do
gi6 boi Doppler laser (NanoZS 90, Malvern, Phap);
quan sat hinh thé hoc duéi kinh hién vi dién tir truyén
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qua TEM (JEM 1400, JEOL, Nhat); xac dinh hiéu suét
nang hoa bang phuong phap siéu ly tam 20.000 vong/
phut két hop siéu loc qua bd kit Microcon 3000 Da
(Millipore, M¥) va khao sat kha nang giai phong hoat
chat qua mang tham tach Spectra/Por MWCO 6-8.000
Da (Divbio Science Europe, Ha Lan) trong moi truong
natri laurylsulfat 1%.

Danh gia do on dinh vt ly: liposome dugc bao
quan & dicu kién 4-8°C trong ngin mat ti lanh, danh
gia do on dinh sau 3 thang dya trén tinh chit cam quan,
kich thugc tiéu phan do béi phuong phap khuéch tan
anh sang (NanoZS 90, Malvern, Phap) va dinh lugng
ham lugng paclitaxel theo thoi gian bang phurong phap
HPLC.

Két qua va ban luan

Thim dinh quy trinh dinh lwong paclitaxel bang
phuwong phap HPLC

Quy trinh dinh luong bang phuong phap HPLC
dat tinh tuong thich hé théng vé thoi gian luu cua pic
(khoang 24 phut), cac hé s6 ddi ximg, do léch chuan
tuong d6i RSD = 0,121% cuia 6 1an tiém miu chuan
va RSD = 0,227% cua 6 lan tiém mau thi. Trén cac
sdc ky d6 HPLC, phuong phép thé hién tinh dic hiéu
cao voi thoi gian lwu ctia pic paclitaxel trong mau thir
va thir thém chuén  tuong duong thoi gian luu cua pic
paclitaxel trong mau chudn, dong thoi dung moi, pha
dong va mau tring khong co pic trung véi pic cua
paclitaxel. Phuong trinh hoi quy tuyen tinh gitra nong
do va dién tich pic cua cac mau chuan co dang y =
46,363 x + 2,191 véi khoang ndng do tuyén tinh tir
0,75-51 pg/ml va R? = 0,9998. Quy trinh dinh luong
paclitaxel bang phuong phap HPLC dat yéu cau vé do
lap lai véi RSD = 1,28%. Phuong phap phan tich dat
yéu cau vé do dung véi ty 1& phuc hdi trung binh Ia
100,19% va RSD = 0,65%.

Nghién ciru diéu ché hé phéin tin nanoliposome
paclitaxel

Sau khi nghién ctru tdi wu hoa cac thanh phan cong
thirc va céc thong s6 k¥ thuat dé tao ra cac gia mang
nanoliposome chua nang héa paclitaxel 6n dinh sau 3
thang bao quan & 4-8°C (cac cong thirc bao ché duoc
trinh bay trong bang 1). Hé phan tan diéu ché tir cong
thtrc 1 va 2 c6 kich thudc trung binh nhé hon 200 nm
véi kiéu phan bd 1 dinh va ddy phan b kich thudc hep
(PdI < 0,25), c6 cdu triic tiéu phan hinh cau dang SUV
hoac LUV khi quan sat dudi TEM.
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Bdng 1: cdc cong thirc bao ché gid mang nanoliposome chua nang hdéa

paclitaxel
Thanh phin Céng thirc 1 | Cong thirc 2
Phospholipid 2g 4¢g
Polyoxylglycerid 4g 2g
Cholesterol 0,6 g 0,6 g
Dung dich acid citric 5% 50g 50g
Dung dich NaHCO, 5% vd 100 g 100 g

Tir hai cong thire trén, dé tai tién hanh nang héa
paclitaxel v6i ham lugng dua vao mdi cong thirc lan
lugt 60, 90, 120 va 150 mg. Két qua cho thay, cong
thirc 2 véi ty 1€ phosphohp1d—p01y0xylglycer1d 2:1)
nang héa paclitaxel c6 d6 6n dinh tét hon so véi cong
thirc 1. Cong thirc 1 nang hoa paclitaxel sau 1 tuan c6
hién tugng tach 16p, trong khi d6 cong thuc 2 nang
hoa paclitaxel van 6n dinh tot. O cong thirc 2, véi ham
luwong paclitaxel 60 mg va 90 mg, hé phan tan thu duoc
quan sat dudi kinh hién vi d6 phong dai 1.600 lan cho
thdy cac tiéu phan nho hinh cau, déu va kha dong nhat.
Trong khi do, cong thirc 2 khi nang héa 120 mg va 150
mg paclitaxel quan sat duéi kinh hién vi thay c6 nhiéu
tinh thé két tinh hinh kim cua paclitaxel xuat hién. Do
d6, ham lugng paclitaxel phdi hgp vao cong thic 2
dugc chon 1a 90 mg. Dya trén cong thirc 2 nang hoa
90 mg paclitaxel, dé tai tién hanh diéu ché 3 mau, mdi
mau 100 g dé phan tich tinh chat hoa Iy va theo ddi do
on dinh ctia sin pham & 4-8°C trong diéu kién tranh dnh
sang.

Phén tich tinh chit héa Iy hé phén tin
nanoliposome paclitaxel

Tinh chdt: hé phan tan nanoliposome paclitaxel
long, mau trang duc, dong nhat, khong co xay ra cac
hién tuwong kém bén nhu: két bong, ndi kem, sa léng va
tach pha. Ngoai ra, hé phan tan nanoliposome paclitaxel
rat d& dang phan tan hoan toan vao trong méi trudng
nudc.

Kich thiwée va phin bé kich ¢& tiéu phdn: hé phan
tan co kich thudc tiéu phan phan bé kiéu 1 dinh véi dai
phan b hep ndm trong ving tir 80-500 nm. Kich thuéc
trung binh ciia tiéu phan nanoliposome paclitaxel 1a
171,4+3,9 nm va chi s6 da phan tan PdI 1a 0,07+0,02
(hinh 1).

Hinh thé hoc: quan sat duéi TEM (hinh 2), tiéu
phan nanoliposome paclitaxel tao thanh hinh cau c6
chu trac dang SUV hoac LUV, kich thuéc nho hon
500 nm, thay kha 16 16p mang lipid kép bao boc xung
quanh tiéu phan nanoliposome.
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Hinh 1: kich thwdc va phéan bé kich c¢& hé phan tan nanoliposome paclitaxel

Thé zeta: gia tri thé zeta do dugc & cac mau déu
rat thip (-3,46£2,41 mV) so v6i khoang gia tri can dat
duoc dé tao ra su 6n dinh tinh dién hoc khi tri tuyét
dbi thé zeta 16n hon 30 mV. Tuy nhién, khi theo ddi
mau trong thoi gian bao quan ¢ nhiét d6 4-8°C, hé tiéu
phan van 6n dinh. Nhu vay, hé phan tan nanoliposome
paclitaxel 6n dinh nhd hiéu tmg can tré khong gian bé
mat cta lop PEG linh ddng than nudc co trong ta duge
polyoxylglycerid bao phu trén bé mit tiéu phan.

Kha nang nang hoa hoat chat: dinh lwong hoat
chit ty do trong dich loc bing phuong phap HPLC
sau khi siéu ly tam két hop siéu loc, tin hiéu pic cua
paclitaxel rit thdp so v6i nong do thip nhat trong
khoang tuyén tinh (0,75 pg/ml). Piéu nay ching t6
paclitaxel duoc nang hoa gin nhu hoan toan trong gia
mang nanoliposome.

Ham heong hoat chdt: ham luong hoat chat
paclitaxel trong h¢ phan tan nanoliposome dinh lugng
bang phuong phap HPLC: 88,25+1,13 mg/100 g mau.

Thir nghiém gidi phéng hoat chat: su phong thich
hoat chit ciia hé phén tin nanoliposome paclitaxel
duoc khao sat trong moi truong natri laurylsulfat
1%. Qua trinh giai phong hoat chét trong hé phan tan
nanoliposome paclitaxel khong xay ra hién tugng cham
phéng thich (lag-time) hoac phdng thich ao at (burst-
effect) trong thoi gian dau. Trong khoang thoi gian tir
1 gior dén 6 giod, su giai phong hoat chat gan nhu tuyén
tinh (R? = 0,979) thé hién qua trinh phong thich c6
kiém soat (hinh 3). So v6i miu hdn dich paclitaxel,
kha ning giai phong hoat chat ¢ hé phén tan liposome
paclitaxel tang nhiéu. Piéu nay c6 thé giai thich do hé
liposome phan tan dé dang trong méi trudng, con hon
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Hinh dnh
phéng dai tiéu phan

Hinh 2: hinh anh quan sat duoi TEM cua hé phan tan nanoliposome
paclitaxel ¢ thang do 1

dich paclitaxel rat kho phan tan va sa ling du6i day
cua mang phong thich.
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Hinh 3: sy gidi phong hoat chd;t cua hé phdn tan nanoliposome paclitaxel
va hon dich paclitaxel

D¢ on dinh cua hé phén tan nanoliposome

Tinh chat, kich thudc va phan b6 kich c¢é: sau 3
thang bao quan ¢ nhiét dd 4-8°C va tranh anh sang,
hé phan tan l6ng dong nhit, mau tring duc, khong
xay ra cac hién tuong kém bén. Kich thudc trung binh
173,2+2,6 nm, dai phan b kich c¢& hep mot dinh voi
PdI = 0,09+0,04, kich thuéc thay d6i khong dang ké so
v6i thoi diém ban dau.

Ham luong paclitaxel: ham lugng paclitaxel trong
h¢ phan tan nanoliposome paclitaxel giam khong dang
ké, con 96,24+0,40% so v&i ban dau sau 3 thang ¢ nhiét
d6 4-8°C, tranh anh sang. Diéu nay ching to, hé phan
tan liposome paclitaxel da cai thién dang ké do 6n dinh
hoa hoc ciia paclitaxel & didu kién phan tan trong moi
treong nude. Co ché 6n dinh c6 thé giai thich nho su
bao phu cua cac chat hoat dong bé mit xung quanh tiéu
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phan liposome paclitaxel va sy dinh vi cta paclitaxel
bén trong 16p mang lipid kép cta nanoliposome.

Két luan

Heé phan tan nanoliposome paclitaxel dugc diéu ché
bang phuong phap hydrat hoa 16p mang phim lipid két
hop véi phuong phap phan tan sii bot va giam kich
thudc bang ddng nhat hoa dudi ap sut cao. Hé phan tan
¢6 kich thudc trung binh dudi 200 nm véi day phan bd
kich thu6c hep phu hop, diéu ché tir cac thanh phan ta
dugc phospholipid va polyoxylglycerid dat tiéu chuan
dung cho duong tiém IV. HE nanoliposome paclitaxel
6n dinh theo thoi gian bao quan ¢ nhiét d6 4-8°C sau
3 thang. HE phan tan nanoliposome paclitaxel da cai
thién dang ké tinh tan va bao vé hoat chét paclitaxel
tranh su phan hily trong méi truong nudc.
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