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NGHIEN CUU BAO CHE HE NANO LIPID RAN CHUA FAMOTIDIN
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Tém tit

Muc tiéu: Bao ché va danh gid mot s6 ddc tinh cua hé nano lipid ran chira
famotidin (FTD). Phwong phdp nghién cwu: Bao ché hé nano lipid rin bé“tng
phuong phdp dong nhit héa bang lyc phan cét két hop véi sidu 4m, cdc cong thirc
ctia hé nano lipid dugc danh gid mot s6 ddc tinh bang cac phuong phip héa ly.
Khao sét cdc yéu té thudc vé thanh phan cong thire (lipid rdn, chét dién hoat,
dung méi pha ngoai) va thong s6 quy trinh (tbc d9, thoi gian ddng nhét héa, cong
sudt va thoi gian siéu 4m) dén céc chi tiéu chit luong cua hé nano. Két qud:
Cong thic nano lipid ran thich hop nhat gom 40mg famotidin, 3,5g glycerin
monosterat (GMS), 1g Span 80, 300mL nudc chura 0,75g Tween 80; thong $6
quy trinh bao ché: Tc do dong nhit 7000 vong/phut, thoi gian dong nhat 5 phut,
cong sudt siéu 4m 240W, thoi gian siéu 4m 5 phit. Hé nano lipid ran lwa chon c6
kich thudc tiéu phan (KTTP) 14 124,9 + 0,19nm, chi sé da phén tén (polydisperse
index - PDI) < 0,3, ¢6 kha ning kéo dai giai phéng duoc chat 1én dén 12 gio. Két
Iudn: i xiy dung duoc cong thirc, thong s6 quy trinh bao ché va danh gid mot

sb dic tinh cta hé nano lipid ran chira famotidin.

Tiwr khéa: Famotidin; Hé nano lipid ran; Déng nhat hoa; Glycerin monosterat.

PREPARATION OF FAMOTIDINE-LOADED SOLID LIPID
NANOPARTICLES
Abstract

Objectives: To prepare and evaluate some properties of famotidine-loaded solid
lipid nanoparticles. Methods: Solid lipid nanoparticles were prepared by high-shear
homogenization combined with ultrasonication. The formulations of FTD-loaded
lipid nanoparticles were evaluated for some properties using physico-chemical methods.
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Results: Factors belonging to the formula composition (solid lipids, surfactants,
extra-phase solvents) and process parameters (speed, time, and speed of
homogenization, power, and time of sonication) were evaluated to find the
optimal process. The FTD-load nanoparticle formula was selected, including
40mg famotidine, 3.5g¢ GMS, 1g Span 80, 300mL of water containing 0.75g
Tween 80; process parameters were: Homogenization speed 7000 r.p.m,
homogenization time 5 minutes, sonication power 240W, sonication time
5 minutes. The solid lipid nanosystem has a droplet size of 124.9 £ 0.19nm,
PDI < 0.3. Profile of FTD-load solid lipid nanoparticles showed the capability of
extending drug release up to 12 hours. Conclusion: The formulation, process
parameters, and evaluation of some properties of solid lipid nanosystems

containing famotidine have been developed.
Keywords: Famotidine; Solid lipid nanoparticles; Homogenization;

Glycerol monosterate.

PAT VAN PE

Famotidin 12 duoc chat c6 tic dung
khéng thu thé H2, duoc su dung rong
rdi dé diéu tri bénh viém, loét da day -
ta trang, hoi ching Zollinger - Ellison
va bénh trao ngugc da day - thyc quan
[1]. Tuy nhién, FTD thuoc nhém IV
cua hé théng phén loai sinh dugc hoc
(Biopharmaceutics  Classification
System - BCS), ¢6 d¢ thdm thiu vao
niém mac da day va rudt thip,
khong bén vimg & pH acid, bi phin
huy nhiéu trong dich da day [2, 3].
Vi vdy, sinh kha dung dudng ubng cua
FTD thuong thiap va khoéng on dinh.
Hién nay, c6 mot sb giai phdp vé
bao ché di dwoc dp dung dé cai thién
sinh kha dung cho FTD theo dudng
uéng nhu bao ché dudi hé phan tin
rén, tao tinh thé véi acid nicotinic, bao
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ché dang nano lipid ran, tao phtic hop
B-cyclodextrin... Trong d6, hé tiéu
phan nano lipid rin (Solid lipid
nanoparticles - SLNs) dang dugc quan
tAm phat trién do c¢6 nhiéu wu diém noi
trdi va phit hop nhu st dung hé théng
chat mang 12 lipid c6 cdu tric tuong tu
véi lipid sinh 1y, gidp ting tinh thdm
va mirc do hap thu cua FTD, dong thoi,
bao boc duogc chét, kiém soat va kéo
dai thoi gian giai phéng nham han ché
luong FTD bi phan huy trong dich da
day. H¢ cling c6 do on dinh tbt, dé
dang ning cdp quy m san xuat [4, 5].
Nhirng dic diém nay gidp ning cao
sinh kha dung, cai thién hiéu qua liéu
va m& rong thoi gian tdc dung cho
FTD. Do d6, nghién ctru nay duogc thuc
hién nhiam: Bao ché va ddnh gid mét
$6 ddc tinh ciia hé nano lipid rdn chira
famotidin (SLN - FTD)”.
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POI TUONG VA PHUONG PHAP
NGHIEN CUU

1. Poi twong nghién ciru

* Nguyén lieu: Famotidin (ham
lugng 98,5%) dugc cung cip bai cong
ty BP EP USP factory, Trung Qudc.
Chuan famotidin (s kiém sodt
0214102.02, ham lugng 99,46%) dugc
cung cip boi Vién Kiém nghiém thude
Trung uong. Céc nguyén lidu, hod chat
nhu GMS, acid stearic, alcol cetostearylic,
Tween 80, Span 80, cremophor RH40,
gelucire 44/14, ethanol 96%... dat ti€u
chuan dugc dung.

* Thiét bi va dung cu: May d@)ng
nhit héa Homogenizing mixer Mark II,
Primix (Nhat Ban), mdy khudy tir IK
RW16 (Han Quéc), can phan tich
Satirius CP224S (M), can ky thuét
Satirius (M¥), mdy do quang phd UV-
Jasco V730 (Nhat Ban), may do kich
thudc tiéu phan Horiba Nano Partica
SZ - 100V2 Series (Nhat Ban), may
situ 4m dau do PNH, mdy lic IKA
Vortex GENIUS 3 (Duc), mdy thu do
hoa tan NE6-COPD Copley (Anh),
kinh hién vi dién tir quét HITACHI S-
4800 (Nhat Ban), tdi tham tich Spectra/
Por 4 dialysis va cdc dung cu thong
dung khéc.

* Dia diém nghién cuu: Vién Pao
tao dugc, Hoc vién Quan y.

* Thoi gian nghién cuu: Tu thing
10/2020 - 7/2021.

2. Phuwong phap nghién ciu

* Xay dung cong thuc va quy trinh
bao ché hé tiéu phdan nano lipid rdn
chira famotidin:

- Phuong phap bao ché hé nano lipid
ran chira famotidin:

Can 40mg FTD, hoa tan vao céc
loai lipid khao sat, thém 1g Span 80,
dun dén nhiét do 65 - 70°C, khudy déu
bang mdy khudy tir dén khi tan hoan
toan. Thém dan pha dau vao nudc chta
chat dién hoat than nudc voi néng do
thich hgp dugc dun néng dén nhiét do
70 - 75°C, sir dung may dong nhit héa
v6i tbe do va thoi gian phit hop dé
phan cit tiéu phan. Sau d6, str dung luc
siéu am lién tuc bang mdy siéu 4m dau
ddo véi cong sudt va thoi gian thich
hop. Cubi cung, hé duogc dé ngudi ty
nhién vé nhiét d6 phong dé hinh thanh
SLN - FTD.

- Khao sét thanh phan cong thirc bao
ché gém: Loai lipid ran, lugng lipid
ran, loai chat dién hoat than nudc, ty 18
chit dién hoat va lvong dung modi pha
ngoai.

- Khao sit lya chon thong sé quy
trinh bao ché gdm: Téc d6 ddng nhat
héa, thoi gian ddng nhét héa, cong suit
siéu am va thoi gian siéu am.

- Chi tiéu danh gid d¢ xay dung
cong thirc va quy trinh bao ché gom:
Tinh chét, KTTP, thé Zeta, PDI.

229



TAP CHI Y DUQC HQC QUAN SU - SO CHUYEN BE DUQC HQC NAM 2023

* Ddnh gid mot s6 ddc tinh va chi tiéu chat luong cua h¢ tiéu phan nano lipid
rin chira famotidin:

- Tinh chét: X4c dinh bang cam quan. MAu dat yéu cau khi tao thanh dang hon
dich ddng nhat, khong xuét tinh trang két tinh, két tua.

- Pénh gia kich thudc tiéu phéan, PDI va thé Zeta: Cac mau thir dwoc pha lodng
v6i nude dén ndng do thich hop rdi tién hanh do trén may Nano Partica SZ 100,
su dung cuvet nhya, nhiét do buéng do 25°C dé xac dinh KTTP, PDI va thé zeta.
M&i mau do ldp lai 3 1an [6]. Hé lya chon cin ¢c6 KTTP < 200nm, PDI < 0,3, thé
zeta >+ 30mV.

- Ham luong famotidin toan phan trong hé tiéu phan nano: Can chinh xic
luong SLN - FTD tuong duong vé6i khoang 0,15mg FTD cho vao dng thily tinh
¢6 nut, thém 8mL dung dich HCI 0,1N, dun cach thuy & 60°C trong 30 phit. Lam
ngudi nhanh vé nhiét do phong, chuyén toan bo dung dich trong éng nghiém sang
binh dinh mirc 10mL, ding ImL dung dich HC1 0,1N dé trdng 6ng thiy tinh va
bd sung vira du 10mL, lic déu. Ly tim 5.000 vong/phit trong 15 phiit roi loc qua
gidy loc. Phan dich loc duoc dem do quang & bude séng 266nm. Dua vao duong
chuan, x4c dinh dugc ham lugng FTD toan phan thyc té va so sdnh véi 1y thuyét
[7].

- Hiéu suét nano héa: Hit chinh xdc 4mL hén dich nano cho vao 6ng ly tim
gan mang 10kDa (MWCO 10kDa, Millipore, M), ly tim & 4500 vong/phiit
trong 30 phiit. LAy phan dich trong bén dudi mang loc, sau d6 pha loang véi acid
HCI 0,IN dén ndng do thich hop rdi dinh lugng FTD tu do bang phuong phap
UV-Vis ¢ budc song 266nm tuong ty nhu cich xac dinh ham lugng FTD toan
phan. Hiéu suat nano héa dugc tinh theo cong thirc sau:

Luong FDT toan phan - Luong FTD ty do

EE (%) = : x 100
Lugng FDT toan phan

- Panh gi4 kha ning giai phéng duogc chat in vitro:

Mbi truong hoa tan: 200mL dém phosphat pH 7.,4. Nhi¢t d0 mdi truong: 37 +
0,5°C. Téc d6 khudy tir: 50 vong/phidt. Cach tién hanh: Can chinh xdc khoang
40mg FTD nguyén liéu hoic mau thir trong duong v6i 3mg FTD cho vio tii
tham tich Spectra/Por 4 Dialysis Membrane MWCO 12 - 14kD. Cho tii tham
tich vao moi truong héa tan. Tién hanh thir d6 hoa tan vai cdc diéu kién néu trén.
Tai cdc thoi diém do, 1dy SmL méi truong thir, dong thoi bd sung SmL mbi
truong moi. Dich thir d6 hoa tan duoc loc qua mang 0,45um va dinh lugng bang
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phuong phdp UV-Vis & buéc séng 285nm. Mau trang 13 dung dich dém phosphat
pH 7.4 [7].

- Xéc dinh hinh thdi hé SLN - FTD bang kinh hién vi dién tir truyén qua
(TEM): Mau duoc dua 1én mat ludi bﬁng déng duoc bao b?mg carbon, cb dinh
bang acid phosphotungstic 2% (kl/tt). Dua vao hinh anh TEM dé x4c dinh hinh
dang, kich thudc cua hé SLN - FTD.

KET QUA NGHIEN CUU VA BAN LUAN

1. Két qua xay dung cong thirc va quy trinh bio ché hé tiéu phan nano
lipid rin chira famotidin

- Két qua xay dung cong thirc bao ché:

Anh huéng cua lipid ran: Bao ché hé SLN - FTD véi cic lipid ran khac nhau,
c6 mat chat dién hoat than nudc 1a 2,25g Tween 80, théng s6 quy trinh bao ché:
Téc d6 ddng nhat héa 5000 vong/phiit trong 5 phit, cong suat siéu am 1a 480W
trong 5 phut.

Bang 1. Anh hudng cia lipid rin dén tinh chat, KTTP, PDI va thé Zeta
ctia hé SLN - FTD (n = 3, X + SD).

Cong by F2 F3 F4 F5 F6 F7
thure
Loal  vis Alcol - Aleol - Acid - pye GMs GMS
lipid cetostearylic  cetylic  stearic
Luong
' 4 4 4 4 3 35 4,5
lipid (g) ' '
Tnih Pat Pat Kéttu Kéttu Pat Pat Pat
chat
KTTP 1105+ 2319 + 105,9 + 107,0+ 1170
(nm) 3,1 15,6 4,71 3,53 5,27
PDI 0,287 0,477 + 0,355+ 0,243+ 0,303+
0,02 0,07 0,065 0,062 0,027
Zeta -89,2 + -82,6 + -47,7 77,7+ -83,4 +
(mV) 3,2 4,5 2,3 0,1 0,3

Két qua cho thay trong 4 loai lipid ran thi cong thirc F1 va F2 tao thanh hdn
hop déng nhat, cong thuc F3 xuét hién tinh trang Kkét tu. Trong d6, cong thiic F1
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¢6 KTTP < 200nm, PDI < 0,3 nén lya chon lipid rin 1a GMS. Két qua nay ciing
phu hop véi nghién ctru cua Zai K va CS (2019) khi sit dung GMS lam td dugc
pha dau dé bao ché SLN - FTD [9]. Khi thay d6i lugng GMS lan luot 1a 3g, 3,5g,
4g va 4,5g thi gan nhu khong anh huong dén céc dic tinh cia hé. Ca 4 cong thirc
Fl1, F5, F6, F7 déu ¢6 KTTP nho (< 120nm), PDI < 0,3 va thé Zeta > + 30mV.
Tuy nhién, cong thirc F5 xudt hién tia sau mot ngly bao quan nén cong thirc F6
1a phit hgp nhat dé bao ché hé SLN - FTD do sir dung lugng GMS it nhat.

Anh huéng cua chit dién hoat thian nuéc: Khao sat 5 loai chat dién hoat khdc
nhau véi ciing khdi lugng 2,25g trong cong thirc, két qua dugc thé hién trong
bang 2.

Bang 2. Anh hudng cua chét dién hoat dén tinh chit, KTTP, PDI va thé Zeta
cta hé SLN - FTD (n =3, X + SD).

Cong

i Fé6 F8 F9 F10 F11
thire
Chét Cremophore Natri Gelucire Lutrol
. Tween 80
dién hoat RH40 laurylsulfat 44/14 F127
Tinh chat Pat Pat Pat Pat Pat
KTTP 110,5 + 161,05 + 224,85 + 145,85 + 1274 £
(nm) 3,12 4,71 3,53 5,27 2,36
PDI 0,287 + 0,477 + 0,482 + 0,285 + 0,227 +
0,022 0,065 0,062 0,027 0,021
Zeta

-892+32 -66,7+23 -04=+0,1 -1,1+0,3  -0,1+0,1
(mV)

Két qua cho thay chat dién hoat c6 anh hudng 16n dén dic tinh cua hé. Trong
do, cong thirc F9 cho KTTP > 200nm, cdc cong thirc con lai c6 KTTP dat yéu
cau. Chi s6 PDI ¢ cong thirc F8 va F9 déu > 0,3 nén khong dat yéu cau. Thé Zeta
ctia cong thire F6 va F8 1a dat yéu cau do > + 30mV. Nhu vay, xét ca ba chi tiéu
danh gid thi cong thirc F6 sir dung Tween 80 cho hé nano lipid ran ¢c6 KTTP nho
nhét (110,5nm), chi s& PDI va thé Zeta déu dat yéu cAu nén dugc lya chon cho
cdc khao sit tiép theo.
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Anh huéng cia ty 18 chét dién hoat than nudc: Tur cong thic F6, khao sat
Tween 80 & céc ty 1¢ khic nhau, két qua dugc thé hién trong bang 3.
Bang 3. Anh huong cia ty 1¢ Tween 80 dén tinh chat, KTTP, PDI va thé Zeta
ctia hé SLN - FTD (n = 3, X + SD).

Cong thirc F12 F13 F14 Fo6 F15
;g/;i:;”(e%‘ 0 0,25 0,5 0,75 1
Tinh chdt Phan 16p Dat Pat Pat Dat
KTTP (nm) - 1354 £5,6 1242 +427 110,5+3,12 236,3 +£7,31
PDI 0,327 + 0,367 + 0,287 + 0,385 +
0,094 0,075 0,022 0,047
Zeta (mV) - -98,9+6,3 -109,2+£8,6 -89,2+32 -81,3+£5,9

Két qua cho thiy cong thirc F12
khong str dung Tween 80 bi tach 16p
ngay khi vira thyc hién giai doan dong
nhit héa. Nhu vdy, c¢6 thé khang dinh
chat dién hoat c¢6 vai trd quan trong
dén su hinh thanh, on dinh cia hé
SLN - FTD. Khi tang ty 1€ Tween 80
tr 0,25% 1én 0,75% c6 xu hudng
lam giam KTTP (tr 135,4nm xudng
110,5nm), nhung khi tiép tuc tang ty 18
Tween 80 1én 1% lai lam tang KTTP.
Su két hop giira Tween 80 va Span 80
trong cong thirc d tao nén hé chat nhi
hoéa gitp hinh thanh hé tiéu phin nano
lipid ran twong ddi bén vimg (thé zeta

> + 30mV, phan bd kich thudc tiéu
phan khd dong déu (PDI khoang 0,3).
V6i myc tiéu lya chon dugc ty 1€ chét
dién hoat thép nhat dé an toan cho
nguoi su dung (gidm doc tinh) va dé
uéng (do Tween 80 c6 vi déng) ma van
c6 thé tao duoc hé SLN dat yéu cau,
nén cong thirc F13 (ty 1¢ Tween 80 la
0,25%) 1a thich hop nhat.

- Khao st théng sd quy trinh bao ché:

Anh huéng cua tbc do va thoi gian
ddng nhit héa: Bao ché cong thirc F13
véi cdc thong s6 vé toe do va thoi gian
ddng nhat héa khic nhau, két qua duoc
trinh bay trong bang 4.
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Biang 4. Anh hudng cia toc d¢ va thoi gian dong nhét héa dén tinh chat, KTTP,
PDI va thé Zeta clia hé SLN - FTD bao ché duge (n =3, X £ SD).

. Lz A . Khao sat thoi gian
Chi tiéu Khio sat toc do dong nhat s .
dong nhat héa
Toc do
N . 3000 5000 7000 9000 7000 7000 7000
(vong/phuit)
Thoi gian
5 5 5 5 3 7 9
(phut)
Tinh chét Pat Pat DPat Pat Pat bat Pat
1632+ 1354+ 1149+ 114,66+ 1252+ 1103+ 1159+
KTTP (nm)
13,1 5,6 4,6 3,2 8,5 7,9 4,6
DI 0,398+ 0,327+ 0,289+ 0,278+ 0,336+ 0,292+ 0,279+
0,076 0,094 0,029 0,011 0,071 0,065 0,049
819+ 989+ -902+ -734+ -679+ -82,1+ -90,7+
Zeta (mV)

8,4 6,3 7.4 12,1 6,6 4,3 14,5

Két qua cho thiy toc do dong nhat héa c6 anh huong nhit dinh dén su hinh
thanh va cdc thong s6 ctiia hé nano. Khi ting tdc do tir 3.000 vong/phdt 1én 9.000
vong/phit, KTTP va chi sé6 PDI ¢6 xu huéng giam nhe (KTTP tir 163,2nm
xudng 114,6nm, PDI tir 0,398 xudng 0,278). Trong d6, & tc do 7.000 vong/phiit
va 9.000 vong/phit khoéng anh hudng nhiéu dén dic tinh cua hé. Két qua
bang 4 ciing cho thiy véi toc d6 ddng nhit héa 1a 7.000 vong/phit thi thoi gian
déng nhét héa can it nhéit 5 phut thi h¢ médi dat ca ba yéu ciu vé KTTP, PDI
va thé Zeta. Vi vay, dé han ché thiét bi van hanh & toc do qué cao trong thoi gian
dai nén nghién ciu Iya chon tbc do ddng nhat héa 1a 7.000 vong/phiit trong

5 phit.
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Anh huéng cua cong suat va thoi gian siéu am: Bao ché cong thic F13 voi
cong suat va thoi gian si€u am khac nhau, két qua duogc trinh bay trong bang 5.

Bang 5. Anh hudng cta cong sudt, thoi gian siéu 4m dén tinh chat, KTTP, PDI
va thé Zeta cta hé SLN - FTD (n = 3, X + SD).

Chi tiéu Khaio sit cong suit siéu Am Khao sat thoi gian siéu am
Cong suat
situam 120 240 360 480 240 240 240
(W)
Thoi gian
siéu Am 5 5 5 5 3 7 10
(phut)
Tinh chét Pll;‘)n Pat Pat Pat Pat Pat Pat
1249+ 1217+ 1149+ 1636+ 1206+ 1243+
KTTP (om) - 1,91 561 4,62 574 6,1 6,28
PDI 0287+ 0292+ 0289+ 0374+ 0292+ 0,307+
0,011 0,038 0,029 0,073 0,036 0,082
Zeta (mV) 66,7+ 782+ 902+ 509+ -733+ 814+
eta 25 8,6 74 49 6.7 12,1

Két qua cho thiy véi muc cong suat
120W, lyc siéu am khong du dé tao
thanh hé nano dong nhat, do lipid bi
tach 16p va ndi trén bé mat. Khi ting
cong suat 1én 240W, 360W va 480W
thi déu thu duoc hé nano déng nhat, ¢6
cic dic tinh twong dong véi KTTP
< 200nm, PDI < 03, thé Zeta
> + 30mV. Voi cong suat siéu am 1a
240W thi thoi gian siéu 4m can it nhat
5 phit méi cho hé dat dugc ca ba yéu
cau vé KTTP, PDI va thé Zeta. Do d6,

diéu kién siéu am thich hop nhat la
240W trong 5 phut.

Nhu vay, qua qud trinh khao sit ¢
trén da lya chon dugc cong thic thich
hop dé bao ché hé¢ SLN - FTD la cong
thite F13, thong s6 quy trinh bao ché
1a: Téc d6 ddng nhét héa 7.000 vong/
phut trong 5 phut, sau dé si€éu am voi
cong sudt 240W trong 5 phiit. Cong
thtc lva chon c6 KTTP 1249 =+
1,91nm, PDI 0,287 + 0,011, thé Zeta -
66,7 + 2,5mV di d& dam bao do 6n
dinh cua hé.

235



TAP CHI Y DUQC HQC QUAN SU - SO CHUYEN BE DUQC HQC NAM 2023

2. Két qua danh gia mot s6 diic tinh ciia hé nano lipid rin chira famotidin
Hé SLN - FTD bao ché theo cong F13 dugc sir dung dé danh gid mot sé dic
tinh cua hé thu duoc cac két qua nhu sau:

- Ham luong famotidin va hi€u suat nano héa:

Bang 6. Ham lugng FTD va hi¢u suat nano héa cua hé SLN - FTD.

Lwong Lwong Lwong FTD Hamlwong  Hiéu suit
Miu FTD ly FTDty  toan phin FTDsovéily  nano hoa
thuyét (mg) do (mg) (mg) thuyét (%) (%)
1 39,25 5,36 38,83 98,92 86,19
2 39,11 6,52 38,48 98,39 83,06
3 40,20 6,19 39,89 99,23 84,49
X +SD 98,85+0,42 84,58 +1,57

Két qua cho thidy ham luong FTD toan phan trong hé 13 97,73 + 1,12% so voi
luong FTD theo 1y thuyét, thé hién su 6n dinh va it bj hu hao hoat chét trong qué
trinh bao ché. Hiéu suit nano héa dat ty 1¢ kha cao (84,58 = 1,57%), phu hop véi
cdc nghién cru vé& hé SLN - FTD cua Saphique M (2017) 12 84,0 + 2,7% [7] va
Zai K. (2019) 1a 82,30 + 4,39% [8].

- Kha ning giai phéng dugc chat in vitro ctia hé¢ SLN - FTD:
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Hinh 1. D6 thi kha nang giai phéng duoc chat ciia hé SLN - FTD va nguyén liéu.
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Trong modi truong dém phosphat pH
7,4, hé SLN - FTD c6 kha nang kéo dai
qud trinh giai phéng hoat chit trong
12 gid khao sat. Ty 1€ FTD giai phong
tir hé¢ SLN - FTD ¢ 30 phit dau la
23,16% va dén 12 gio 1a 75,31%.
Trong khi nguyén li¢u da giai phong
45,70% FTD chi sau 30 phit dau va
sau 3 gio da gidi phong hoan toan
dugc chét (gan nhu 100%). Piéu nay
1a do FTD nap vao ciu tric nano c6
chtta cdc lipid rdn nén lam cham
qud trinh giai phéng hoat chat, day la

dic diém chung cta cdc hé nano
lipid ran. Trong nghién ctu cia
Saphique M va CS (2017) ciling cho
thdy khi FTD nap trong hé SLN
da kéo dai giai phéng hoat chat va
lam tang sinh kha dung theo dudng
ubng cho FTD so véi cdc san phim
thuong mai trén thi truong (Cmax
tang tu 0,498 pg/mL 1&n 1,03 pg/mL,
AUC tang to 43,96 upg.h/mL 1én
231,22 pg.h/mL), nguyén nhan la do
tinh chat kéo dai giai phéng hoat chét
cua h¢ SLN [7].

- Xdc dinh hinh théi tiéu phan hé SLN - FTD bang kinh hién vi dién tir

truyén qua:

Hinh 2. Hinh anh chup TEM cua céc tiéu phan nano lipid ran chtra FTD.

Hinh anh TEM cho thiy tiéu phan nano lipid rén chira FTD c¢6 dang hinh cu,

kich thudc tiéu phan nim trong viing nano, phit hgp véi két qua vé KTTP va PDI

do duogc bang phuong phdp tdn xa 4nh sing.
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KET LUAN

Khao sét thanh cong anh huong cua
thanh phan cong thirc (loai lipid ran,
chat dién hoat, dung méi pha ngoai) va
théng s6 quy trinh (tbc do dong nht,
thoi gian dong nhat, cong suat siéu Am,
thoi gian siéu am) dén céc chi tiéu chat
lugng ctua hé SLN - FTD (tinh chat,
KTTP, PDI, thé Zeta). Tl d6, lya chon
dugc cong thic bao ché gom: FTD
40mg, GMS 3,5g, Span 80 1g, 0,75¢g
Tween 80 trong 300mL nudc cét;
thong sd quy trinh la: Téc do dong
nhit héa 7.000 vong/phiit trong 5 phiit,
cong suét siéu am 240W trong 5 phiit.
Hé nano lipid ran ¢6 KTTP 124,9 +
1,91nm, PDI 0,287 + 0,011, thé Zeta -
66,7 + 2,5mV, hiéu suat nano héa
84,58 + 1,57%, h¢ c6 kha nang kéo dai
giai phéng dugce chit in vitro dén 12 gio.
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