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trong phwong phap hydrat hoa mang phim lipid
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Tom tit:

Piroxicam la mét thude khang viém thugc din chét oxicam thwong dugc chi dinh trong diéu tri bénh viém da khop,
cirng khop... Tuy nhién, tac dung phu trén hé tiéu hoa la ritlém, dac biét tinh trang loét da day ta trang. Vi vay dang
liposome piroxicam dwoc bao ché bang phwong phap hydrat h6a mang phim lipid s€ gitip lam giam tac dung phu
ciia piroxicam. C6 nhiéu thong so ky thuit anh huéng dén sw hinh thanh liposome nhuw nhiét d§ co quay, thoi gian
¢ quay, lu’o‘ng lipid, nhi¢t d§ hydrat héa va thoi gian hydrat héa. Do dé dé xiy dung quy trinh bao ché llposome,
cic thong so k¥ thuét trong qua trinh bao ché dugc khao sat dé danh gia sy anh hwéng va xac dinh cic thong so ky
thuat bao ché phu hop. Két qua nghién ciru cho thay, miu llposome dugc khuay toc do cao voi thiét bi Ultra Turrax
¢6 kich thuéde tiéu phan va day phan b kich thuéc giam ro rét; siéu 4m giap kich thuéc tiéu phan nho hon va phian

b6 hep hon. Thoi gian siéu 4m cang dai thi phin bo kich thwéc cang hep, kich thuéc tiéu phan cang giim.

Tir khéa: Hydrat héa mang phim, liposome, piroxicam.

Chi s6 phén loai: 3.4

L1posome da dugc Gng dung trong m¥y pham tor nhiing
nam 70 va dugc pham vao nhimg nam 90 cua thé ky trudc.
Hién nay, nhiéu thudc c6 cau tric liposome da duoc cong
bd va ing dung trong diéu tri qua ca 3 dudng udng, tiém va
dung ngoai. Dang bao ché liposome ¢6 nhimng uu diém so
v6i dang bao ché truyén thdng nhu phi hop sinh 1y co thé,
6 thé mang ca dugc chat than nude 13n than dau, bao vé
hoat chét tranh tac dong 1y hoa cua moi truong, tac dung
dac hiéu trén dich sinh hoc. Riéng ddi véi thude ding ngoai,
liposome ¢6 wu diém lam ting kha ning thAm qua da cua
hoat chat [1-4].

Piroxicam 1a mot thude khéng viém thudc dan chat
oxicam c6 tac dung khang viém, giam dau, ha sdt, thuong
dugc chi dinh trong diéu tri bénh viém da khop, cing
khop... Sinh kha dung tuyét dbi ciia piroxicam trén 90%
sau khi dung lidu duy nhat duong udng, nhung tic dung
phu trén hé tiéu hoa la rat 16m, dic biét tinh trang loét da
day ta trang. Vi vay, dé ung dung cic cai tién moi trong
ky thuat bao ché dugc pham va ting cudong hip thu thude
qua da nham giam tac dung phu cua piroxicam, nghién ciru
nay dugc thuc hién voi muc tiéu la bao ché duoc liposome
piroxicam bang phwong phép hydrat ha mang phim lipid.
Tuy nhién, kich thudc tiéu phan liposome ciing nhu higu
sudt bét giir hoat chat phu thudc rt nhiéu vao cac thong sb
ky thuat. Viéc giam kich thudc tiéu phéan liposome va ting
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hiéu suét tai hoat chét s& gitp hé tri liéu dat hiéu qua tot hon
va do d6 c6 thé lam giam doc tinh. Tir Iy do d6, dé tai tién
hanh d4nh gia anh huong ciia cac thong sé ki thuat 1én higu
qué diéu ché hé liposome tai piroxicam.

Nguyén liéu, thiét bi va phucng phap nghién ciu
Nguyén li¢u va thiét bi

Piroxicam (Trung Qudc) tiéu chuan USP 31, piroxicam
chudn (Vién Kiém nghiém thudc TP Ho Ch1 Minh),
phospholipon 90G (Pc) tiéu chuian USP 32, cloroform
(Phap) tiéu chuin BP 2010, dinatri hydrophosphat (Trung
Quoc) tiéu chuan USP 31, natri dihydrophosphat (Trung
Qudc) tiéu chuan USP 31.

Kinh hién vi (KHV) quang hoc Olympus CX21-FS1
(Nhat), KHV dién tir truyén qua Jem-1400 (Nhat), may
do quang ph6 UV-Vis UV 1800 (Nhat), may c6 quay chan
khong 1 lit Buchi R210S (Thuy Sy), may do phan b kich
thudc hat Horiba LA-920 (Nhat), may dong nhét hoa Ultra
Turrax IKA-T25 (Dtc), may siéu am déu do Sonic VCX-
130PB (M¥), may phan tich nhiét vi sai (DSC) Mettler
Toledo DSC (Thuy Sy).

Phwong phap nghién ciru

Khdo sdt cdc théng sé ky thudt trong qud trinh bao ché
liposome piroxicam: Liposome piroxicam dugc bao ché
bang phuong phap tao mang phim va hydrat héa mang phim
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Abstract:

Piroxicam is an oxycam-induced anti-inflammatory
drug commonly prescribed for the treatment of
arthritis, rheumatism... However, side effects in the
gastrointestinal tract are very high, especially in peptic
ulcer disease. Thus, piroxicam liposomes formulated by
lipid film hydration method will reduce the side effects
of piroxicam. There are many technical parameters
that influence liposome formation such as spin speed,
rotation time, lipid content, hydration temperature,
and hydration time. Therefore, in order to establish
the liposome preparation process, technical parameters
during the preparation process were investigated to
assess their effects and determine the appropriate
preparation parameters. The results showed that
liposomes which were stirred with high speed had small
size and narrow distribution; ultrasound made the size
smaller and the distribution narrower. The longer the
ultrasound duration was applied, the narrower the size
distribution and the smaller the size of the liposomes
were.
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(phuong phép Bangham). C6 nhiéu thong s6 k¥ thuét anh
hudng dén sy hinh thanh liposome nhu nhiét do c6 quay,
thoi gian ¢ quay, lu’qng lipid, ty 1€ lipid va cloroform, nhiét
do hydrat hoa va thoi gian hydrat héa. Do do dé xay du’ng
quy trinh bao ché liposome, cac thong s6 ky thuat trong qua
trinh bao ché duoc khao sat dé danh gia sy anh huong va
xéc dinh cac thong s6 ki thuat bao ché phu hop.

Nhiét d0 c6 quay va nhi¢t do hydrat hoa [5, 6]:
Phosphohpon 90G duoc s dung dé bao ché liposome
piroxicam. Nhi¢t do chuyen pha va nhiét do nong chay hoan
toan cua phospholipon 90G dugc xac dinh bang thiét bi
DSC Mettler Toledo DSC. Tu d6 xac dinh nhiét d6 c6 quay
va nhiét d hydrat héa. Nhiét d6 c6 quay va nhiét do hydrat
hoa phai cao hon nhiét 6 chuyén pha va thip hon nhiét do
néng chay hoan toan cta phospholipon 90G.

Ty 1€ lipid va cloroform: Lugng phospholipon 90G va
thé tich dung moéi dugc khao sat sao cho 16p ph1m hinh
thanh sau khi c6 quay phai mong, phan tan lién tuc va khong
c¢6 bot khi. Viéc danh gia tinh chat ciia 16p phim dya vao
cam quan.

Céac thong s6 khac cta qua trinh ¢6 quay: Céc thong sb
nhu toc d¢ quay ctia may khi tao 16p phim va khi hydrat hoa,
thoi gian c6 quay, thoi gian hydrat hoa... s€ dugc xac dinh
qua thuc nghiém bang cach dva vao chét luqng 16p phim va
kha nang phim phan tdn déu khi duoc hydrat hoa.

Phuong phdp giam kich thuéc tiéu phdn liposome:
Liposome sau khi dugc bao ché theo phuong phap Bangham
thuong 6 kich thudce 1on va phan bd kich thudc khong dong
déu, do d6 phai giam kich thudc liposome. Trong nghién
ctru nay, liposome piroxicam sau khi dugc bao ché s€ duge
giam kich thudce bang thiét bi Ultra Turrax va mdy siéu am
dau do.

Khao sét toc d¢ va thoi gian khudy nhitng mau liposome
chua mang hoat chit bang thiét bi Ultra Turrax, tir d6 danh
gia sy anh huong cua toc do khuay va thoi gian khudy
dén kich thudc tiéu phan va phan b kich thudc tiéu phan
liposome.

Mau liposome sau khi duoc khudy béng thiét bi Ultra
Turrax s& dugc tiép tuc giam kich thuge bang may siéu am
dau do (Prope Somcator) Thé tich mau siéu am, cong suat
clia may va do sau cua thanh siéu 4m trong mau dugc gii ¢b
dinh. Thoi gian si€u &m dugc khao sat thong qua viéc xac
dinh kich thudc ti€u phan va phan bo kich thudce tiéu phan.

Phuwong phap bao ghé liposome piroxicam: Liposome
piroxicam duoc bao ché theo cac budc sau:

a/ Hoa tan phospholipon 90G, piroxicam trong cloroform
trong binh qua 1é.

b/ C6 quay & nhiét do, tc do quay phu hop dé tao thanh
mang lipid bam trén thanh binh. Tiép tuc c6 quay dé dung
moi bay hoi hoan toan.

¢/ Cho dung dich dém vao binh v&i nhi€t do va thoi gian
hydrat héa, toc d§ quay phu hop tao liposome piroxicam.



d/ Khuay liposome bang may Ultra Turrax véi toc do va
thoi gian phu hop.

¢/ Siéu 4m bang may siéu 4m dau do voi thoi gian siéu
am phu hop.

f/ Méu liposome dugc dé ¢ nhiét d6 phong trong 2 gio.

g/ Bao quan liposome ¢ nhiét d6 2-8°C trong 1o thuy tinh
kin, tranh anh sang.

Phuwong phdp danh gid tinh chat liposome:

_ Cam quan: Quan sat b‘elmg m?ilt dudi anh sang ty nhién
hon dich liposome phai dong nhat c6 mau vang, khong c6
hién tuong két bong, noi kem, lang can.

Kich thudc, phan b kich thude tiéu phan: Kich thudc va
phan b kich thudc tiéu phan liposome duge xac dinh bang
phuong phap tan xa laser. Mau dugc cho vao b phén tiép
nhan, sau do6 cai dat cac thong s6 trén may do kich thudc
tiéu phéan nhu sau: 1) Tbe d6 tron mau: Mic 5, tde do siéu
am (muc 3 trong thoi gian 1 phut); 2) Moi truong phan tan:
Nuéc cit.

Két qua va ban luan

Két qua khdo sdt cdc thong 6 ky thudt trong qud trinh
bao ché liposome piroxicam

Nhiét @6 cé quay va hydrat héa: Két qua DSC cho thdy,
khoang nhiét do tur 231°C trd 1én phospholipon 90G bi chay
hoan toan va c6 thé bi phén huy hodc bi oxy hoa. Nhiét do
chuyén pha cta phospholipon 90G cé thé tir 30 dén 50°C
(hinh 1). Vi vy nhiét do c6 quay dugc xac dinh la 40°C va
nhiét d§ hydrat hoa la 45°C.
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Hinh 1. Ph§ quét nhiét vi sai ctia phospholipon 90G.

Ty l¢ lipid va cloroform: Mang phim dugc tao vdi lugng
phospholipon 90G ting dan so v&i dung méi cloroform, két
qué cho thay véi ty 1 phospholipon 90G/cloroform Ia 1.000
mg/50 ml cho 16p phim mdng, phan tan lién tuc trén thanh
binh, dap Gmg yéu cau dé dugc hydrat hoa tao liposome.
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Cdc théng s6 khac cia qua trinh cé quay: Céc thong sd
khac ctua qua trinh ¢6 quay nhu thoi gian cd quay va thoi
gian hydrat hoa, téc d6 quay ctua may duoc xac dinh qua
thuc nghiém, dam bao tao 16p phim mdng, phan tan lién tuc
trén thanh binh va phan tan déu trong dung dich dém khi
dugc hydrat hoa.

Két qua khao sat cho thay thoi gian ¢d quay phu hop 1a 2
gio va thoi gian dé 16p phim dugc phan tan hoan toan trong
dung dich dém 14 1 gio, toe d6 co quay va téc do hydrat hoa
lan lugt & mitc 5 va 8.

Két qud vé phwong phap giam kich thuoc tiéu Pphin
liposome

Két qua khdo sdt toc @ khudy cua thiét bi Ultra Turrax:
Su anh hudng cia téc do khudy dén kich thudce tiéu phan va
phan bé kich thude tiéu phan dugc danh gia trong thoi gian
15 phiit & cac toe do 10.000, 15.000 va 19.000 vong/phiit.
Két qua duge minh hoa tir hinh 2 dén hinh 5 va bang 1.
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Hinh 2. Hinh chup kich thuéc tiéu phan trén KHV quang
hoc vat kinh 100x va biéu dé phan b kich thuéc cta
liposome chua dugc khudy giam kich thudc.
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Hinh 3. Hinh chup kich thudc tiéu phan trén KHV quang 10,0 100,0 1000,0 6000
hoc vat kinh 100x va biéu dé phan bé kich thuéc cta Bubmg kinh (nm)
liposome dugc khudy toc d§ 10.000 vong/phit. L

Hinh 5. Hinh chup kich thudc tiéu phan trén KHV quang
hoc vat kinh 100x va biéu d6 phan b kich thudc cta
liposome dugc khudy téc d§ 19.000 vong/phiit.
Bang 1. Phan tich biéu do phan b kich thuéc tiéu phan
ctia liposome dugc khudy véi toc do khac nhau.
Tée dp khudy
(vong/phit) 0.000 10.000 15.000 19.000
Kiéu phin b 2 dinh 1 dinh 1 dinh 1 dinh
Diy phan bd 114,5-51223  76,2-1980.8  50,7-877,3  44,3-583,9
12,00 1000 D, (median) 1006,5 3,1 1609 133,1
D, _, (mean) 1408,2 335 1963 1546
E D, mode 27533 184 140,9 122,9
= S . . ~ . .
E Két qua bang 1 cho thay, mau liposome khong duoc
£ khuay toc do cao cd day phan bo kich thudc ti€u phan rong,
kich thudc tieu phan 1én dén hang pm va co6 hai dinh phan
%S00 1000 100’0 soo? bo, do d6 mau liposqme khf)ng~ dat kich thudc va ph,a”m bﬁ)
Buding kinh (nm) kich thudc mong muon. Cac mau liposome dugc khuay toc
Hinh 4. Hinh chup kich thuéc tiéu phan trén KHV quang do cao voi thiet bi Ultra Turrax co6 kich thudc tiéu phan va
hoc vat kinh 100x va biéu dé phan bd kich thuéc cta | ddy phan bo kich thude giam rd rét. Trong d6 mau liposome
Iiposome du’qC khua’y t("_\)’c d(’) 15.000 Vbng/phljt. duo'c khuﬁy vO1 toc d6 19.000 V(‘)ng/phl:lt co kich thudc va
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phéan b kich thudc tiéu phan nho nhét so véi cac mau con
lai. Vi vay tde do khqu 19.000 vong/phut duoc lya chon dé
giam kich thude liposome. Tuy nhién, két qua cho thay sy
phan bb kich thudc tiéu phan liposome van con kha rong,
do d6 mau liposome sau khi duoc khudy tdc do cao s& tiép
tuc duoc khudy siéu am dé cac tiéu phan c6 kich thudc 16n
tiép tuc dugc pha v& va tai tao lai liposome co6 kich thudc
nho hon.

Két qua khdo sdt thoi gian siéu Gm

Mau liposome sau khi duge khudy tdc do 19.000 vong/
phiit trong 15 phit bang thiét bi Ultra Turrax s& dugc tiép
tuc giam kich thudc bang thiét bi siéu am dau do. Két qua
khao sat sy anh hudng cua thoi gian siéu am dugc minh hoa
trong hinh 6 dén hinh 8 va bang 2.

15,00 100,0
&
3
i~ 3
$ ¢
= 2
o
kel
]
£
g
W
0,0 0,0
10,0 100,0 1000,0 6000

Dueng kinh (nm)
Hinh 6. Hinh chup kich thuéc tiéu phan trén KHV quang
hoc vat kinh 100x va biéu do phan b kich thudc tiéu

phan sau 3 phiit siéu am.
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Hinh 7. Hinh chup kich thuéc tiéu phan trén KHV quang
hoc vat kinh 100x va biéu do phan b kich thudc tiéu
phan sau 6 phuit siéu am.
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Hinh 8. Biéu do phan bd kich thuéc tiéu phan sau 12 phit
(trén) va 15 phiit (du6i) siéu am.
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Két qua cua hinh 6, 7 va 8 cho thiy, siéu am gitp kich
thudc tiéu phan nho hon va phan b hep hon. Thoi gian siéu
am cang dai thi phan bé kich thudc cang hep, kich thudc tiéu
phan cang giam; ty 1& % céc tiéu phan c6 kich thudc hang
tram nm gidm theo thoi gian siéu am. Tuy nhién, khi siéu
am tir 12 phut tré 1én xuét hién nhimg tiéu phan liposome ¢
kich thudc dudi 20 nm, didu nay c6 thé do cac liposome da
bi phan hiy tao thanh cac mang lipid kép. Vi vay thoi gian
siéu 4m 6 phut dugc chon cho nhitng nghién ctru tiép theo.

Bang 2. Két qua phan tich biéu do phan bd kich thudc
tiéu phan ctia liposome dugc khuay siéu am véi thoi than
khac nhau.

Thanh phin céng thire

Thoi gian 0 phut 3 phut 6 phit 12 phat 15 phit
Kiéuphanbd 1 dinh 1 dinh 1 dinh 1 dinh 1 dinh
Diyphanbd  443-583,9  443-4452  38,7-3393  114-100  8,7-76,2
D,, (median) 133,1 118,1 104,6 25 16,5
D, (mean) 154,6 1258 1215 286 19,2
D, mode 1229 1223 93,7 2 159

Két luan

Két qua nghién ctru cho thiy tat ca cac thong sb ky thuat
bao ché bang phuong phap hydrat hoa mang phim di dugc
khao sat déu anh huéng dén kich thudce tiéu phan liposome
piroxicam. Tir két qua nghién ctru, cong thic liposome
piroxicam co ban va cac thong sb k¥ thuat dugce xac dinh
nhu sau:
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Piroxicam 0,25¢
Phospholipon 90G lg
Cloroform 50 ml
Dung dich dém pH 7,4 (hydrat hoa 16p phim) 50 ml
Théng sé ky thudt

Nhiét d co quay 40°C
Thoi gian c6 quay 2 gio
Téc d6 ¢d quay muc 5
Nhiét d§ hydrat hoa 45°C
Thoi gian hydrat hoa 1 gio
Téc d9 hydrat hoa muc 8
Téc d6 khudy trén thiét bi Ultra Turrax 19.000 vong/phut
Thoi gian khudy trén thiét bi Ultra Turrax 15 phat
Thoi gian siéu am 6 phiit
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