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Bai bao trinh bay két qua nghién ciru bao ché Liposome Amphotericin B (AmB) theo 2 phwong phap:
hydrat héa film va pha lodng ethanol. Cac thanh phin chinh dung dé bao ché bao gom AmB, hydrogenated
soybean phosphatidylcholine (HSPC), dlstearoyl phosphatidylglycerol (DSPG) va cholesterol. Tir két qua
nghién ctru, da lra chon dwge mot s6 yéu to cong thire ciing nhw quy trinh bao ché c¢é hiéu qua cao nhit.
Vé6i phwong phip hydrat héa film, da lua chon dwgc ty 1é dwge chat/tong lwong lipid 1a 9% mol; ty 1&
HSPC/DSPG la 2/0,8; dung dich hydrat héa 13 dém citrat pH = 5 va bao ché dwogc Liposome AmB ¢6 kich
thuée tiéu phan (KTTP) = 228 nm, d9 phan bé KTTP (PDI) = 0,189, hiéu suit Liposome héa 13 89,41%.
Vé6i phwong phap pha loéing ethanol, Ia chon dwgc ty 18 thé tich pha ethanol/pha nuwérc 1a 8/100, nhiét dd
phdi hop 2 pha la 60°C, toc d9 khuiy tron 2 pha 1a 3900 vong/phiit cho quy trinh bao ché; bao ché dwge

Liposome AmB ¢6 KTTP =190 nm, PDI = 0,136, hiéu suit Liposome héa la 73,20%.

Tir khéa: bao ché, hydrat héa film, Liposome Amphotericin B, pha lodng ethanol.

Chi s6 phén logi 3.4

STUDY ON PREPARATION
OF LIPOSOME AMPHOTERICIN B

Summary

Liposome is prepared by two methods: thin
film hydration and ethanol dilution with main
ingredients including Amphotericin B (AmB),
hydrogenated soybean phosphatidylcholine,
distearoyl phosphatidylglycerol and cholesterol.
By investigating and selecting, some factors
belonging to formula and pharmaceutical
procedure have been achieved. The result is
that a suspension of Liposome AmB which is
prepared has a small dimension (of about 200
nm), consistent distribution (PDI < 0.2) and
high percentage of entrapment of Liposome
(above 70%).
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pat van de

AmB 13 mot thude diéu tri nhiém nam toan than pho
rong va c6 hoat tinh khang ndm manh di duoc st dung
tir rat lau. Tuy nhién, han ché ciia dugc chat nay la hau
nhu khong tan trong nuéc nén sinh kha dung khong cao
va thudc gay nhiéu tic dung phuy, dic biét 1a gay doc cho
than. Piéu nay cang tré nén trim trong ¢ nhimng bénh
nhan nhiém ndm xam l4n toan than do suy giam mién
dich, ung thu.

Con Liposome 1a mot trong nhilng hé mang thudc
mai dang nhan duoc sy quan tam cia cac nha khoa hoc
trén thé gi6i nho c6 nhitng vu diém ndi bat vé kha ning
mang thudc, kiém soat giai phong thudc va kha niang dua
thudc téi co quan dich [1, 2].

Vi véy, viéc nghién ctru bao ché Liposome AmB dé
ung dung trong cac ché pham nham gitip kieém soat giai
phong, ting sinh kha dung va lam giam ddc tinh trén
than cia AmB la van d¢ khoa hoc mang tinh cap thiét.
Nguyén ligu, doi twong va phuong phap nghién ciu

Nguyén li¢u, thiét bi va dung cu nghién ciru

- Nguyén liéu: AmB, hydrogenated soybean
phosphatidylcholin (HSPC), distearoyl
phosphatidylglycerol (DSPG), cholesterol, dinatri
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hydrophosphat, dinatrisuccinat hexahydrat, kali
dihydrophosphat, acid citric, acid succinic, lactose,
sucrose, mannitol, natri hydroxyd, cloroform, ethanol,
methanol, N,N-dimethylacetamid (DMA), natri EDTA
va cac hoa chit dung moi khéac dat tiéu chuan ctia Hoi
ddng Duoc dién My (USP), tiéu chuan nha san xuét
hoic tinh khiét hoa hoc, acetonitril, methanol dung cho
sic ky 16ng hiéu ning cao (HPLC).

- Thiét bi va dung cu: can phan tich Satorius
BP121S (Pirc), hé théng cit quay Rovapor R-210
(Ptic), bé siéu am Wise clean (Han Qudc), may
ddng nhéat hoa CAT Unidrive X1000 (Puc), thiét bi
dun/ép - Liposom extruder (My), thiét bj dun/ép cao
ap EmulsiFlex-c5 (Canada), thiét bi loc tiép tuyén
MicroKros Filter Modiles (M¥), hé théng thiét bi phan
tich kich thudc Zetasizer nano ZS90 (Anh), hé théng
may sic ky 16ng hiéu nang cao HPLC Aligent, may do
quang Hitachi U-1800 (Nhat Ban), kinh hién vi dién tir
truyén qua (TEM) JEOL 1010 (Nhat Ban), may dong
kho Labocono Freezone Triad 740030 (My), may do
pH InoLab... va cac dung cu, thiét bi khac.

Doi twong va phwong phdp nghién ciru
Péi tuwong nghién ciru: Liposome AmB.
Phwrong phap nghién ciru:

* Phuong phap bao ché Liposome AmB: dya theo
cac tai liéu tham khao [3], Liposome AmB dugc nghién
ciru bao ché véi cac thanh phan chinh gdm AmB,
DSPG, HSPC, cholesterol theo phuong phap hydrat
hoa film va phuong phap pha loang ethanol [1, 2, 4].
Tién hanh khao sat mot s6 yéu t6 thudc vé cong thirc
va quy trinh bao ché dén mot sb dic tinh ciia Liposome
AmB.

* Phuong phap danh gia Liposome AmB tao thanh
va sau dong kho:

- Po KTTP va do dong nhat: str dung phuong phap
tan xa anh sang dong vai thiét bi Zetasizer ZS90.

- Hinh thai c4u tric tiéu phan: sir dung phuong phap
chup hién vi dién tu truyén qua (TEM) voi ky thuat
nhudm soi am ban.

- Hiéu suit Liposome héa: xay dung quy trinh dinh
lvong AmB trong Liposome bang phwong phap HPLC
[5] va phuwong phap quang phd hap thy UV Vis & budce
song 405 nm. Dlnh lwong AmB trong mau Liposome
tho va trong mau Liposome sau loc tiép tuyén hodc sau
khi dun ép qua mang. Hiéu suat Liposome héa (H) tinh
theo cong thuc:
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Ham lugng AmB trong Liposome sau loc tiép tuyén hodc sau ding din ép
H% - x 100%
Ham lugng AmB trong Liposome tho

Két qua va ban luan

Két qui bao ché Liposome AmB theo phwong
phap hydrat hoa film

Lura chon cdc diéu kién cho quy trinh bao ché: da
tién hanh khao sat va lua chon duge cac diéu kién
clia qué trinh bao ché voi hé thong cat quay Rovapor
R-210 (Pirc) gdm: nhiét do cat quay: 40°C; tbc do
quay khi trang film: 150 vong/phut trong 30 phut dau,
50 vong/phut trong thoi gian con lai cia qua trinh;
nhiét d6 hydrat héa: 50°C; téc d6 quay khi hydrat:
200 vong/phut.

Nghién cieu anh huong cia ty 1é dwoc chat trong
cong thire dén cdc ddc tinh cia Liposome: tién hanh
nghién ctru bang cach c¢b dinh ty 1& ta dugc HSPC/
DSPG/Cholesterol = 2/0,8/1,9; dung dich hydrat héa
1a glucose 5%. Bao ché cac mau va két qua danh gia
mot sd dic tinh cta Liposome tao thanh dugc trinh bay
o bang 1.

Bdng 1: dnh huong ciia ty 1é duoc chat dén cac ddc tinh
cua Liposome AmB

Con AmB % mol Mike d§ thay doi
"8 AmB/ thng | “os | PDI | H(%) | H(%)sau3 tuln
thire | (umol) .. (d.nm) L
lipid bdo quén
A3 10,00 3 256 | 0,206 | 89,03 6,58
AS 16,67 5 266 | 0276 | 92,36 7,68
A7 2333 7 264 | 0241 | 91,52 5,34
A9 30,00 9 260 | 0269 | 87,65 3,13
All 36,67 11 325 0,362 | 74,70 8,86

Tir két qua & bang 1 cho thiy, cic mau tir A3
dén A9 c¢6 KTTP tuong ddi nhé va khong khac biét
(256-266 nm), phan bé KTTP tuong dbi dong nhat
(PDI < 0,3). Trong d6, mau A9 c¢6 % mol dugc chat
cao nhat, mirc d6 thay doi hiéu suat Liposome hoa nho
nhat (3,13%). Vi vay, mau A9 véi 9% mol AmB/tong
lipid dugc lya chon dé thyc hién céc nghién ctru tiép
theo.

Nghién civu dnh hieong ciia ty 1é phospholipid dén
cac dic tinh cia Liposome: tién hanh nghién ctru
bang cach cb dinh ty 1€ dugc chat 1a 9% mol, ty 18
cholesterol 1a 40% tong lugng lipid, dung dich hydrat
hoa la dung dich glucose 5%. Bao ché cac miu va két
qua danh gia mét s6 dac tinh cia Liposome tao thanh
dugc trinh bay ¢ bang 2.
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Bdng 2: dnh huong ciia ty 1é phospholipid dén cic dac tinh
cua Liposome AmB

Cong thire | HSPC/DSPG | Z, . (dnm) |  PDI H (%)
A9-1 21 310 0,244 87,72
A9-0,8 20,8 217 0,208 87,16
A9-0,6 20,6 278 0,203 86,53

Tir két qua ¢ bang 2 cho thiy, mau A9-0,8 co hiéu
suat Liposome hoa cao (87,16%), KTTP nho (217 nm),
phan b6 KTTP (PDI = 0,208) trong khoang hep hon so
v6i cac mau con lai nén duge lwa chon dé thuc hién cac
nghién ciru tiép theo.

Nghién ciu anh hwong cua dung dich hydrat hoa
dén cdc ddc tinh cua Liposome: tién hanh nghién
cuou béng cach ¢b dinh ty 1€ AmB 1a 9% mol, ty 1¢
cholesterol 1a 40% so voi tong luong lipid, HSPC/
DSPG = 2/0.8. Bao ché cac mau va két qua danh gia
mot sd dic tinh cua Liposome tao thanh duogc trinh bay
O bang 3.

Bang 3: dnh huong ciia dung dich ding hydrat héa dén cdc dic tinh
cua Liposome AmB

Bdng 4: anh huong cia ty 1é thé tich pha ethanol/pha nirée

dén cdc ddc tinh ciia Liposome AmB

. pH sau
Cong X pH sau . Z.. 0
thitc Hé dém bio ché bdo q:lan ApH (dn ngl“) PDI | H(%)

3 tuan
Aol | OloseTo e b g o7 | 266 | 0208 | 804

pH45

AM082 | CirapHe | 460 | 435 | 025 | 247 | 0390 | 865
A0083 | CirapHS | S48 | 536 | o2 | m8 | o1 | so4
AGO84 | CirapHS | 639 | 608 | 031 | 244 | 0219 | 8957
A%0$5 Ph;;lp?a‘ 451 | ag6 | om | o | st | s
AVOS6 | SwcnatpHs | 478 | 47 | 04 | 34 | o4 | 854

Tir két qua & bang 3 cho thdy, cac mau Liposome
AmB c6 sy khac nhau kha 16n v& KTTP (tir 228 dén
324 nm), PDI (tir 0,189 dén 0,351) va pH sau 3 tuan
bao quan (tir 2,88 dén 6,08). Trong d6, mau A9-0,8-3
dung dém citrat pH = 5 lam dung dich hydrat héa co
KTTP nho nhat (228 nm), phan bé6 KTTP dong nhat
(PDI = 0,189), hiéu suit Liposome hoa cao (89,41%)
va it co su thay d6i pH sau 3 tuan bao quan (0,12) duge
Iira chon d¢é thuc hién cac nghién ctru tiép theo.

Két qui bao ché Liposome AmB theo phwong
Pphap pha lodng ethanol

Nghién cieu anh hieong ciia ty 16 thé tich pha ethanol/
pha miée 6i cdc dac tinh cua Liposome: tién hanh
nghién ciru bang cach cb dinh nhiét do phdi hop 2 pha
13 60°C, toc d6 khudy tron 2 pha 1a 3900 vong/phit. Bao
ché cac miu va két qua danh gia mot sé dic tinh cua
Liposome tao thanh duoc trinh bay ¢ bang 4 va hinh 1.
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x| Thé tich pha ethanol/ verase o

Méu pha nugc (ml) @nm | P! H (%)

B4 4/100 2351 0,120 69,21

B6 6/100 227,7 0,174 68,94

B8 8/100 204,3 0,120 73,53

B10 10/100 1578 0,222 67,98

BI15 15/100 194,2 0,278 | Khong danh gia
B20 20/100 176,0 0,208 | Khong danh gia
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Hinh 1: phdn bé thé tich ciia cic cong thive co 1y 16 thé tich
pha ethanol/pha nudc trén 10/100 (a) va cac cong thire co ty I¢
thé tich pha ethanol/pha nuwéc dwoi 10/100 (b)

Tir két qua & bang 4 cho thay, cic mau khao sat
déu tao duogc Liposome AmB ¢6 KTTP tuong dbi nho
(Zaverage 300 nm) va dong nhat (PDI < 0,3). Tuy nhién,
két qua ¢ hinh 1 lai cho thay co su khac biét rd rang vé
phan bé KTTP giita cac cong thie co ty 1¢ thé tich pha
ethanol/pha nudc tir 10/100 trd 1én va cac cong thirc ¢
ty 18 thé tich pha ethanol/pha nuéc duéi 10/100. Cac
cong thirc voi ty 18 thé tich pha ethanol/pha nudc tir
10/100 tré' 1én 6 ty 1& cao céc tiéu phan kich thudc 16n
(>1000 nm) (nén khong tién hanh dénh gia hi¢u suét
Liposome hoa); nguoc lai, cac cong thuc vai ty 1€ thé
tich pha ethanol/pha nuéc dudi 10/100 c6 ty 1é cac tiéu
phan kich thuée nho chiém da s6, khong xuat hién cac
tiéu phan kich thude 16n (>1000 nm). Cong thirc B8 ¢6
hiéu suit Liposome hoa cao nhat (dat 73,53%) trong
cac cong thie c6 ty 18 thé tich pha ethanol/pha nudc
dudi 10/100. Két hop véi céc tai liéu tham khao [6-8],
Iira chon ty 1¢ thé tich pha ethanol/pha nudc 1a 8/100
dé thyc hién cac nghién ctru tiép theo.

Nghién ciru anh huwong cua nhiét do phéi hop 2 pha
{01 cac dac tinh cua Liposome: ti€n hanh nghién ctru
bang cach co dinh ty 1€ thé tich pha ethanol/pha nudc
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1a 8/100, tbc d6 khudy tron 2 pha la 3900 vong/phut.
Bao ché cac mau va két qua danh gia mot s6 dic tinh
cua Liposome tao thanh dugc trinh bay ¢ bang 5.

Bdng 5: anh huong ciia nhiét dg phoi hop 2 pha dén cdc dac tinh
cua Liposome AmB

Méu | Nhigtd phbihgp2pha (C) | Z (dnm) | PDI | H(%)
B8-30 30 3634 0283 | 5489
B8-45 45 2303 0142 | 710
BS-60 60 2043 0120 | 7333
B8-75 75 2393 0216 | 6747

Tir két qua & bang 5 cho thdy, nhiét d6 ¢6 anh huong
dén KTTP, phan bd KTTP va hiéu sudt Liposome hoa
clia cac mau Liposome AmB. Mau B8-60 cho KTTP nho
nhét (204,3 nm), d9 dong nhat cao nhat (PDI = 0,12),
hiéu suét Liposome hoa cao nhat (73,53%). Két hop voi
tai liéu tham khao [7], lwa chon nhiét do phéi hop 2 pha
13 60°C dé thyc hién cac nghién ciru tiép theo.

Nghién ciru anh hwong cia toc d¢ khudy tron 2
pha t6i cdc dic tinh cia Liposome: tién hanh nghién
clru bang cach ¢b dinh ty 18 thé tich pha ethanol/pha
nude 1a 8/100 va nhiét do phdi hop 2 pha la 60°C. Bao
ché cac mau va két qua danh gia mot s6 dac tinh cua
Liposome tao thanh duoc trinh bay ¢ bang 6.

Bdng 6: dnh huéng ciia téc dg khudy trén 2 pha téi cac ddc tinh
cua Liposome AmB

Miu Téc 4 khudy trgn 2 pha (viph) e (d0m) | PDI H (%)
BS-60-0 Khng khudy tron 693,1 0,509 Kh‘”;i,da“h
B8-60-39 3900 2043 0,120 753
B8-60-69 6900 02 0242 7
B8-60-99 9900 2893 0312 69,10

Tir két qua & bang 6 cho thay, cong thirc khong két
horp lyc phan tan (B8-60- O) cho Liposome c6 KTTP
rat 1on (693 1 nm), khéng dong nhat (PDI = 0,509) va
khong tién hanh danh gia hiéu suit Liposome hoa. Cac
cong thire con lai déu cho Liposome c¢6 KTTP tuong
dbi nho va do dong nhat cao. Trong d6, cong thiic B8-
60-39 két hop luc khudy tron 1a 3900 v/ph tao duoc
Liposome c¢6 KTTP nho nhit, d6 ddng nhit cao nhat
va hiéu suét Liposome hoa cao dugc lya chon dé thuc
hién cac nghién ctru tiép theo.

Mau Liposome AmB c¢6 cong thirc B8-60-39 duoc
dem chup TEM, két qua & hinh 2 cho thdy Liposome
AmB ¢6 hinh cdu, kich thudc kha nho, ciu trac da
khoang, da 16p nhung sé khoang sb 16p khong nhiéu
(dudi 3 khoang/16p trong 1 Liposome).
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Két luan

D3 tién hanh bao ché Liposome AmB theo 2 phuong
phép: hydrat hoéa film va pha loang ethanol va lya chon
duge mot sb yéu td thudc vé cong thirc ciing nhu quy
trinh bao ché.

- V6i phuong phap hydrat hoéa film: lga chon
duge ty 1& dugc chat/téng lugng lipid 1a 9% mol;
ty 1&¢ HSPC/DSPG la 2/0,8; dung dich hydrat hoa la
dém citrat pH = 5 va bao ché dugc Liposome AmB c6
KTTP = 228 nm, PDI = 0,189, hiéu sut Liposome hoéa
1a 89,41%.

- V6i phuong phép pha lodng ethanol: str dung hon
hop dong dung moi DMA-ethanol dé cai thién do tan
cua AmB va lya chon duogc ty 1¢ thé tich pha ethanol/
pha nudc 1a 8/100, nhiét do phdi hop 2 pha 1a 60°C, toc
d6 khudy tron 2 pha 1a 3900 vong/phit cho quy trinh
bao ché. Bao ché Liposome AmB ¢6 KTTP = 190 nm,
PDI = 0,136 va hiéu suét Liposome hoa 1a 73,20%.

Tai liéu tham khao

[1] Vo Xuan Minh, Pham Thi Minh Hu¢ (2013), KJ thudt Nano va
Liposome ung dung trong dwoc pham, my pham, Trung tam Thong tin - Thu
vién, Truong Pai hoc Duge Ha Noi.

[2] Lasic D.D (1995), Handbook of biological physics, chapter 10,
applications of Liposome, Elsevier Science B.V, California.

[3] Deepak Singodia, Ashwni Verma, et al (2012), “Investigations
on feasibility of in situ development of AmB Liposomes for industrial
applications”, Journal of Liposome Research, 22(1), pp.8-17.

[4] Ray A (2012), “Liposome in Drug delivery system”, Asian J Res
Pharm. Sci, 2(2), pp.41-44.

[5] Italia J.L, Singh D, Ravi Kumar M.N.V (2009), “High-performance
liquid chromatographic analysis of AmB in rat plasma using a-naphthol as an
internal standard”, Analytica chimica acta, 634, pp.110-114.

[6] Anastasia S Domazou and Pier Luigi Luisi (2002), “Size distribution
of spontaneously formed Liposomes by the alcohol injection method”,
Journal of Liposome research, 12(3), pp.205-220.

[7] Miquel Pons, Merc Foradada and Joan Estelrich (1993), “Liposomes
obtained by the ethanol injection method”, International Journal of
Pharmaceutics, 95, pp.51-56.

[8] Oselys Rodriguez Justo, Angela Maria Moraes (2011), “Analysis of
process parameters on the characteristics of Liposomes prepared by ethanol
injection with a view to process scale-up: Effect of temperature and batch
volume”, Chemical engineering research and design, 89, pp.785-792.

46



