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Tém tat:

Fexofenadin hydroclorid (FH) la thudc khang histamin thé hé thir hai, d6i khang chon loc thu thé H ngoai
vi, str dung trong diéu tri viém miii di *ng theo muia va may day tw phat man tinh. FH thudc nhém IV theo
Hé thdng phin loai sinh dwo'c hoc nén c6 @6 tan va tinh thAm han ché. FH la co’ chat cua P-glycoprotein (P-
gp) g6p phin lam giam hap thu va sinh kha dung dwong uéng cua FH (33%). Hé vi tw nhii (SMEDDS) dwoc
chon nham khac phuc cac nhwoc diém cta FH. Muc tiéu ctia nghién ciru 1a diéu ché cong thirc (CT) SMEDDS
nham cai thién d6 hoa tan ctia FH. CT SMEDDS chira FH (SMEDDS-FH) bao gom Dubcare GPE 810, Tween 20,
Transcutol HP vé&i ty 1€ 20:20:60 (k1/Kl) va tai dworc 12,28% FH. CT c6 d bén trong cac moi triwo'ng phin tan,
d06 bén nhiét dong va dat kich thwéc giot trung binh va thé zeta Ian lwg't1a 47,17 nm va +19,6 mV. SMEDDS-
FH dwoc héa ran (S-SMEDDS-FH) bang cach hap phu 1én Florite R. SMEDDS-FH, S-SMEDDS-FH va vién nén déi
chiéu déu giai phéng hoat chit trén 85% sau 10 phit. CT SMEDDS-FH va S-SMEDDS-FH dat cac tiéu chuin vé
SMEDDS, thé hién tiém nang cai thién sinh kha dung dwong uéng cia FH.

Tir khéa: Fexofenadin hydroclorid, hé vi tw nhii, sinh kha dung.
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Abstract:

Fexofenadine hydrochloride (FH) is a second-generation antihistamine that selectively antagonizes
peripheral H, receptors and is used in the treatment of seasonal allergic rhinitis and chronic idiopathic
urticaria. FH belongs to the BCS Class 1V, characterized by poor solubility and limited permeability. As a
substrate of P-glycoprotein, FH undergoes efflux in the intestinal lumen, further reducing its absorption
and oral bioavailability (33%). A self-microemulsifying drug delivery system (SMEDDS) was selected to
overcome these limitations. The aim of this study was to develop a SMEDDS formulation to enhance the
solubility of FH. SMEDDS containing fexofenadine hydrochloride (SMEDDS-FH) employed Dubcare GPE 810,
Tween 20, and Transcutol HP at a ratio 0f20:20:60 (w/w), containing 12.28% FH. The formulation exhibited
stability in various dispersion media, thermodynamic stability, and achieved a mean droplet size and zeta
potential 0f47.17 nm and +19.6 mV. SMEDDS-FH was solidified (S-SMEDDS-FH) by adsorption onto Florite R.
SMEDDS-FH, S-SMEDDS-FH, and the reference tablet all exhibited drug release above 85% within 10 minutes.
The SMEDDS-FH and S-SMEDDS-FH formulations met the criteria of SMEDDS, demonstrating potential for
improving the oral bioavailability of fexofenadine hydrochloride.
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1. Dat van de

Fexofenadin hydroclorid (FH) 1a thu6c Kkhang
histamin thé hé thir hai, d6i khang chon loc thu thé H,
ngoai vi, dwoc st dung trong diéu tri viém mii di Gng
theo mua va may day tw phat man tinh [1]. FH dwoc danh
gia an toan, hiéu qua cao va khong gy buon ngu [2]. Tuy
nhién, FH la mot thudc thudéc nhém IV theo Hé thdng
phén loai sinh dwgc hoc, véi do tan va tinh thAm déu han
ché [3]. Bén canh d6, FH la co chat cta P-glycoprotein
(P-gp), diéu nay gép phan lam gidm hip thu va sinh kha
dung dwong uéng (33%) [4, 5].

Thuec té, nhiéu nghién ctru da dwoc thwc hién nham
muc dich cai thién do tan, tinh thdm va &rc ché P-gp
nhw hé vi tw nhii [6], hé tw nhii [7], hé phan tan ran
[4], cubosome [8]... Mdi phwong phap déu c6 wu diém,
nhung viéc cai thién do tan van dwoc xem 12 yéu td cot 16i
dé dadm bao lwong hoat chat sdn sang cho qua trinh hap
thu. Trong d6, hé vi tw nhii (Self-Microemulsifying Drug
Delivery System - SMEDDS) 1a hé phan phéi thudc dang
16ng hodc ban rin c6 kha ning tw nhii hoa trong moi
truedng nwéce, gidp cai thién do hoa tan va ting tinh thAm
ctia hoat chat, két hgp do bén nhiét déng, dé bao ché va
dé mé& rong quy mo san xudt [9, 10]. Pac biét, mot s ta
dugc trong SMEDDS da chitng minh cé kha nang trc ché
P-gp va cdi thién tinh thdm cta thudc [11-13]. Xuit phat
tlr nhirng van dé néu trén, nghién ctru nay tap trung cai
thién do hoa tan ctia FH bang cach phat trién SMEDDS
pht hop véi kha nang tai FH cao, bén va 6n dinh.

2. Do tuong va phuong phap nghién ciiu

2.1. Déi twong

Hé vi tw nhii chira FH va hé vi tw nhii ran chiva FH.

2.2. Nguyén vt liéu

Fexofenadin hydroclorid (EP/USP, An D), Transcutol
HP, Maisine CC, Peceol (Gattefossé, Phap), Dubcare
GPE 810, Stelliesters G810, Stelliesters MCT 5545,
Stelliesters MCT 7030, Stelliesters GPE AB (Stearinerie
Dubois, Phap), Cremophor RH40 (BASF, btc), Tween
20, Tween 80, PEG 400, PEG 600, propylen glycol (Trung
Qudc), Florite R (Nhat Ban). Cac tad dwoc trén cung hoa
chat, dung moi cin thiét khac cho thi nghiém dat tiéu
chuin dwoc dung hodc tiéu chuin phan tich.
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2.3. Phwworng phdp nghién civu

2.3.1. Xdy dwng céng thirc va quy trinh bao ché
SMEDDS-FH

Khdo sdt dé tan ctua FH trong cdc td dwoc: D6 tan cua
FH trong cac loai dau, chat dién hoat (CDH) va chit dong
dién hoat (CPDH) dworc x4c dinh bang phwong phap bao
hoa. K&t qua dd tan sé 1a co s& d€ lwa chon céc ta dwgc
tiém nang cho diéu ché SMEDDS nén. L4y mot lwgng dw
FH cho vao eppendorfloai 2,5 ml c6 chivra 1 ml tirng loai
pha dau, CDH, CPDH. Lic xo4y 5 pht, siéu &m 30 phut
va dé 6n dinh tai nhiét do phong trong 2 gid. Mau dwoc
ly tdm 10.000 vong/phut trong 15 phut, loc qua mang
loc 0,45 um, pha lodng bang methanol dén ndng dd thich
hop. Xac dinh do tan ctia FH trong cac ta dwoc khao sat
bing quang phd UV-Vis & buwéc séng 220 nm [14], miu
trang 1a ta dwoc khdo sat dwoc pha loang cling diéu kién
va quy trinh nhw mau tht.

Khdo sdt td dwoc nén diéu ché SMEDDS: Pha dau cé
kha nang hoa tan FH cao sé dwoc lwa chon. Lwa chon
CDH va CDDH duwa trén hiéu qua nhii héa pha dau va
kha nang hoa tan FH. Hiéu qua nhii héa dwoc danh gia
théng qua do truyén qua (T%) [10], yéu cdu dé truyén
qua ttr 80% tréd 1én. Cac buédc thuwe hién nhw sau: Can
200 mg tirng CDH vao eppendorf 2,5 ml c6 chita 200 mg
dau dwoc chon va lic xoay 5 phut. Hat 10 ul hdn hop
bang micropipet cho vao 6ng nghiém khic vach, b sung
vira dua dén vach 10 ml bing dung méi khao sat (nwdc
cit, dém pH 1,2) va dé 6n dinh & nhiét do phong trong 2
gio. Do do truyén qua (T%) tai buéc song 650 nm [10].
Lwa chon CDH dat yéu cau. Can 100 mg tirng CDDH vao
eppendorf loai 2,5 ml ¢6 chitra sdn 300 mg pha dau va
200 mg CDH da dwoc chon. Lap lai thao tdc pha loang, do
do6 truyén qua va chon CDDH dat yéu cau.

Xdy dwng gidn d6 pha: Pha dau, CDH, va CDDH
duoc chon sé dwoc st dung dé xiy dung gian do pha
theo phwong phap pha lodng. Phéi hgp pha dau, CDH
va CPDH véi ty 1é tirng thanh phan tir 10 dén 80%
(k1/K1). Bwéc nhay gitra cac ty 1€ 1a 10% va téng ty 1€ cia
ba thanh phén luén duy tri @ mic 100%. Cho cac CT vao
moi eppendorf 2,5 ml, 1ac xody 5 phut dé€n dong nhat va
dé 6n dinh tai nhiét do6 phong trong 2 gi¢. Hat 10 pl hdn
hop bang micropipet cho vao 6ng nghiém khic vach, b6
sung vira di nwéc cit dén vach 10 ml. D& yén trong 2 gidr
tai nhiét do6 phong va danh gia cdm quan. Cac CT tao vi
nhil twong loai A va B sé duoc chon khdo sat kha nang
tai FH.
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Khdo sdt khd ndng tdi FH ctia SMEDDS: Cac CT
SMEDDS tiém nang da chon & gian do pha sé dwoc khao
sat kha nang tai FH véi cac ty 1€ tang dan. Cac thi nghiém
13p lai 3 I4n. Chudn bi 1 g SMEDDS nén. Thém FH véi tirng
ty 1& khao sat, lac xody hon hop 15 phut dén déng nhat
va siéu am 30 phut. Hon hop dwoc ly tAm 15 phut véi téc
d6 10000 vong/phut. Hon hop dugc danh gia cdm quan
sau qua trinh lic xody, ly tAm (khdng taa, tach pha) va
pha lodng v&i nwée cit sau khi 6n dinh & nhiét d6 phong
trong 24 gid. Hon hop dwoc pha lodng bang cach hut
10 ul hon hop bang micropipet cho vao dng nghiém khic
vach, b8 sung vira dd nwéc cat dén vach 10 ml. CT dat la
nhitng CT tao vi nhi twong trong sudt, trong anh xanh
hoic trong mo, khdng duc, khdng tiia hoat chit ngay sau
khi pha lodng va sau 2; 4; 8 gior & nhiét d6 phong.

Cdi thién ty 1¢ tdi FH: Cac CT c6 kha nang tai FH cao
dwoc cai thién kha ning tai FH nh¢ vao chit dong dung
mdi ethanol 99,7%. Cac thir nghiém ldp lai 3 I4n. Pha
dung dich FH/ethanol 99,7% v&i néng d6 70 mg/ml.
Hat mot lwong thé tich twong dwong vai ty 1é FH khao
sat bang micropipet va cho vao cdc thuy tinh 10 ml c6
chtta 1 g SMEDDS nén. Hon hop dwgc khudy tir c6 gia
nhiét & 45°C trong 45 phut bang phwong phap dun cach
thily nhdm dam bao maiu déng nhit va bay hoi hoan
toan ethanol. Sau khi khudy, miu dwgc 6n dinh trong
diéu kién nhiét do phong trong 24 gi¢ dé danh gia so bo
(khéng taa, tich pha). CT dat yéu ciu la nhirng CT tao
vi nhil trong trong su6t, trong anh xanh hoic trong mo,
khong duc, khong tia hoat chit ngay sau khi pha lodang
va sau 2; 4; 8 gio & nhiét do phong (phwong phap pha
lodng nhw trén). Nhitng CT dat véi ty 1é tai FH cao sé
dwoc lwa chon dé thuc hién cac danh gia tiép theo.

Dé bén trong cdc méi trwong phdn tdn: Khao sat do
bén clia cac CT dat thr nghiém tai FH bang cach hit 10 pl
tirng hon hop bang micropipet cho vao 6ng nghiém khic
vach, b6 sung vira da dén vach 10 ml bang dung moéi
khao sat (dém pH 1,2; 4,5; 6,8 va HC1 0,001 N). D4nh gia
bing cdm quan: trong sudt hoic trong md, khong duc,
khong tha hoat chit ngay sau pha loang va sau 2; 4; 8 gi¢
phaloang & nhiét dé phong. Cac thir nghiém lap lai 3 1an.

Dé bén nhiét dong: Xac dinh do bén nhiét dong cta
vi nhil twong dat nong do dinh & cac dém pH 1,2; 4,5;
6,8 va HC1 0,001 N véi chi tiéu co ly: ndng - lanh, ly tam,
dong - ra dong. Chu ky néng - lanh: tién hanh 6 chu ky,
mdi chu ky kéo dai 24 gid, bao gobm 16 gitr & 4°C va 8 gir
& 45°C. Cac CT khong c6 hién twgng tach pha sau chu ky
nay sé duoc tiép tuc danh gia bang phép thir ly tim. Ly
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tdm: Cac CT dat chu ky néng - lanh s& dwoc ly tAm & toc
do 10.000 vong/phit trong 30 phut. Nhitng CT khéng
xay ra hién twong tach pha dwoc danh gia bang chu ky
dong - ra dong. Chu ky dong - rd dong: tién hanh 6 chu
ky, mdi chu ky kéo dai 24 gid, bao gobm 16 gior & - 5°C va
8 gior & 25°C. Chon cac CT khong c6 hién twong tach pha.
Cac thir nghiém ldp lai 3 1an.

Sw phdn bé kich thwoc giot va thé zeta: Cac CT dat do
bén nhiét dong sé dugc do kich thudc giot va thé zeta.
Cac CT dwoc pha loang trong cac mdi treong phan tan
khac nhau & ty 1é thich hop. Kich thwéc giot dwoc xac
dinh bang tan xa 4anh sang dong va thé zeta dwoc xac
dinh bang tan xa dién di. CT dwoc chon 1a CT c6 kich
thwée dwdi 250 nm, phan bo dong nhat va thé zeta cao.
Phép do dwoc Idp lai 3 lan.

Ddnh gid tinh Idp lai ctia CT SMEDDS-FH lwa chon véi
khéi lwong 10 g: CT ¢6 ty 1é tai cao nhit va dat cac thi
nghiém do bén nhiét déng, d6 bén trong cac moi treong
phén tanva c dai phan bé kich thudc giot ndm trong viing
vi nhii twong dwoc chon dé diéu ché 10 g SMEDDS-FH
va danh gia lai cac chi tiéu trén.

2.3.2. Héa rdn SMEDDS-FH va ddnh gid mét s6 tinh
chdt ciua S-SMEDDS-FH

Khdo sdt khd ndng hdp phu ctia cdc chdt mang rdn:
SMEDDS-FH dwogc héa ridn bang phwong phap hap phu
1én chit mang ran. Can chinh x4ac 1 g SMEDDS-FH, cho
vao dia petri. Ti€p theo, thém tir tir mot lwong chat mang
ran vao hon hop, vira thém vira tron dén khi thu dwoc
khoi bot khé, x6p va khdng con vét dau trén bé mat dia.
Ghi nhén chinh xac kh6i lwgng chit mang ran da st dung
dé dat trang thai hip phu hoan toan.

Ddnh gid hinh thdi cia S-SMEDDS-FH: Quan sat hinh
anh dwoc thuc hién bang kinh hién vi dién tir quét (SEM,
Hitachi S-4800, Nhat Ban). Phan tich SEM dwoc thuc
hién nham quan st hinh thai bé mat cta S-SMEDDS-FH
véi do phéng dai 10.000x.

Xdc dinh trang thdi vat Iy ctia FH trong S-SMEDDS-FH:
Nhiét quét vi sai (DSC - Differential scanning calorimetry,
DSC 204 F1 Phoenix NETZSCH, Dirc) va nhiéu xa tia X
(XRD - X-ray diffraction, Bruker D8 Diffractometer, Ptrc)
duwoc str dung nham xac dinh trang thai vat ly cia FH.
Viéc khong xudt hién cac dinh déc hiéu cta FH trén phd
DSC va XRD ctia S-SMEDDS-FH dwoc xem 1a bang chirng
cho thy, hoat chat da dwgc chuyén gin nhu hoan toan
sang trang thai v dinh hinh.
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2.3.3. Bdnh gid khd ndng gidi phéng hoat chdt

banh gia do hoa tan ctia FH nguyén liéu va kha
nang giai phéng hoat chit (GPHC) cuia SMEDDS-FH,
S-SMEDDS-FH (600 mg) so v&i ché phdm doi chiéu
(Telfast 60 mg, Sanofi-Aventis) theo phwong phap thi
nghiém GPHC ctia USP 48. St dung moi trrong hoa tan la
900 ml HCI 0,001 N, thiét bi cAnh khudy v&i toc d6 quay
50 vong/phut, nhiét do méi trwong 37°C+0,5°C. Khao
sat dong hoc phéng thich 14y mau & thoi diém 5; 10; 20;
30 va 45 phut (loc qua tién loc 0,45 pm) va bé sung moi
treomg véi lwong twong dwong mau 14y ra. Dinh lwong
FH trong dich loc biang quang phé UV-Vis & bwéc séng
220 nm [14]. M6i mau thuc hién 6 lan.

£ 2 < < ~
3. Ket qua va ban luan

3.1. Xday dwng céng thirc va quy trinh bao ché
SMEDDS-FH

Két qua khéo sat do tan cla FH trong cic ta dwoc dwoc
trinh bay trong hinh 1. FH tan t6t nhat trong dau GPE 810
(Dubcare GPE 810) va G810 (Stelliesters G810), nén hai
dau nay dwoc chon dé khao sat tiép. Trong s6 cac CDH,
d6 tan gidm dan theo thi tw Tween 20, Tween 80, GPE
AB (Stelliesters GPE AB) va RH40 (Cremophor RH40).
Dboi voi CDDH, do tan gidm dan theo thi tw propylen
glycol, Transcutol HP, ethanol, PEG 600 va PEG 400. Tuy
nhién, viéc lwva chon CDH va CBDH con dwa vao kha nang
nhi héa véi pha dau. Qua khéo sat kha nang nhii hoa
cia CDH dwgc trinh bay & bang 1, GPE 810 va Tween
20 dwoc chon dé tiép tuc khao sat lwa chon CDDH. Hé
ta dwoc gbm GPE 810, Tween 20 va Transcutol HP cho
két qua nhii héa tot nhit (bang 2) nén dwoc chon dé xay
dung gidn d6 pha nhw hinh 2.

Pha diu

Chat dién hoat

b 212.63

200 Chét dong dién hoat

150

D{ tan (mg/ml)

100

H 7577
i 7227
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Hinh 1. Két qua khao sat dé tan ctia FH trong cac ta dwoc (n=3).
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Bang 1. Khao sat kha nang nhii héa cta chat dién hoat.

Chitdién PO truyén qua (T%) Cdp do
Pha dau ;

hoat Nuwéc PémpH1,2 Nwéc DémpH1,2

RH40 101,08:0,13 101,03+0,07 A A

Tween80  100,88:0,06 100,92+0,12 A A
GPE 810

Tween20  100,92#0,10 100,720,14 A A

GPE AB 23,10£0,05 30,11+0,10 D D

RH40 96,32¢1,01  9851+1,11 A A
6610 Tween80  82,81#2,66 81,80:0,68 B B

Tween20  83,89:021 80,65:134 B B

GPE AB 9354024 948:174 A A

Bang 2. Khao sat kha nang nhii héa ctuia chat doéng dién hoat.

" . o 5 PR
Ph:: da.l} + Chiit dong Do truyén qua (T%) Cap do
Chat dién P~
hoat dién hoat Nuwdc DémpH1,2 Nwéc DémpH1,2
Transcutol HP ~ 98,81%0,13  84,7+0,11 A B
GPE810+ Propylenglycol 100,12£0,21 77,3£0,03 A C
Tween20  pEG 600 99,45:0,15  747:023 A C
PEG 400 99,40+0,04  75,6+0,17 A €
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Hinh 2. Gian db pha ctia hé GPE 810 - Tween 20 - Transcutol HP.

Nghién cttu lwa chon cac CT ndm trong viung tao vi
nhii twong dé khao sat kha nang tai hoat chit véi két
qua dwoc trinh bay tai bang 3 va 4. Cac CT F1, F2, F10
cho kha nang tai t6i da 12,28% va dwoc tién hanh khao
sat do bén trong cac mdi trwong phan tan nhw bang 5.
CT F10 tao hé trong sudt sau 8 gio pha loang & cdc moi
trueong khdo sat, CT F1 va F2 xuit hién két tda ngay thoi
diém pha loang trong dém pH 1,2 va pH 6,8. Vi vay, CT
F10 tiép tuc khao sat d6 bén nhiét dong nhw bang 6.
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Bang 3. Kha nang tai FH cua cac cong thirc (n=3).

Bang 5. Két qua khao sat do bén trong cac méi trwng phan tan (n=3).

Ty 16 téi fexofenadin hydroclorid Moi trurdmg phén tan
Cong TV 500 5.66% 740% T HC0,001N pH12 pH45 pH68
thie (KK
LT Oh 2h 4h 8 LT Oh 2h 4h 8h LT Oh 2h 4h 8h Oh 2h 4h 8h Oh 2h 4h 8h Oh 2h 4h 8h Oh 2h 4h &h
FI 10010:80 + + + + + + o+ + + + A+ - FI + + 4+ 4+ 44+ o+ o+ -
F2 102070 + + + + + + o+ + + o+ A+ - F2 + + + 4+  +++ + o+ o+ -
ik} 103060 + + + + +  +++ FI0Oo + + + + + + + + + + + + + + + +
B4 104050 + + 4 o+ o+ 4+ +: trong subt; +++: duc/két tia; -: khong thwe hién.
B 105040+ - Bang 6. Két qua khao sat dé bén nhiét dong cta CT F10 (n=3).
F6  10:6030 ++ - Thir nghiém Chuky néng-lanh Ly tim Chu ky dong - ra dong
FT 107020 ++ - Camquan  Trong Trong - dong nhit Trong
F8  1080:10 ++ - S s . , ‘A N
Sau khi tién hanh cac thir nghiém chu ky néng - lanh,
T A A L i ly tAm va chu ky dong - rd déng, CT F10 khéng c6 hién
FIL 2030:50 + + + + + 4+ - twong tach pha, két tia. CT nay tié€p tuc tién hanh danh
FI2 204040 + + + + + 4 - gia kich thwéc giot va thé zeta, két qua dworc trinh bay
FI3 205030 ++ - trong bang 7.
Fl4 206020 4ot - Bang 7. Két qua phan bo kich thwéc giot va thé zeta CT F10 (n=3).
FI5  20:70:10 ++ - . a FUUIR Kich thwérc giot Thé zeta (mV)
Cong thire Mo truong trung binh (nm) Dl (NaCl 1 mM)
FIT  3020:50 + + + + + ++ -
pH 1,2 50,23 0,215
FI8  30:30:40 +++ -
pH 4,5 45,64 0,173
F19  30:40:30 +++ - F10 - 12,28% +17,6 mV
pH 6,8 51,22 0,233
F0 305020 ++ -
e HC10,001N 51,99 0,248
F23 402040 ++ - Trong cac moi trwong phan tan, kich thwéc giot cta
P4 403030 ++ - CT F10 dwéi 250 nm, ki€u phan b6 1 dinh, c6 PDI nho.
F2S 404020 ++ - Thé zeta c6 gia tri +17,620,2 mV khong vuot ngudng
B6 A0S0 et - +30 mV (nguwdng danh gia sy 6n dinh cda vi nhii twong
theo co ché tinh dién) nhwng trong CT c¢6 GPE 810 va
F30  50:40:10 +++ -

LT: ly tam; +: trong sudt; +++: duc/két tda; *: ty 1& dau: CDH:CDDH; -:

khoéng thwe hién.

Bang 4. Kha nang tai FH cua cac CT v&i quy trinh stv dung ethanol (n=3).

Ty lé tai fexofenadin hydroclorid

Cong 10719

12,28% 15,25%
thirc
Oh 2h 4h 8 Oh 2h 4h 8h Oh 2h 4h 8h
F1 + + 0+ o+ + + + +++
F2 + + o+ o+ + + + +++
F10 + + o+ + + + + +++

+: trong subt; +++: duc/két tha; -: khéng thuc hién.

KHOA

CON

HOC
G NGHE

68(6) 6.2026

Tween 20 1a thanh phin ¢é ciu tric PEG, cé thé tao ra
hiéu &ng 6n dinh khéng gian, ngin sw két tu gitra cac giot
va dam bao qua trinh phén tan tot.

CT F10 véi ty 1€ tai 12,28% dat cac chi tiéu co ban vé
SMEDDS, do d6 tién hanh diéu ché 10 g CT F10 va dwoc
danh gia 1ap lai cac chi tiéu v6i ty 1é cac thanh phan nhw
bang 8 va quy trinh thwc hién nhw hinh 3, két qua dwogc
trinh bay trong bang 9. K&t qua danh gia ldp lai cho théiy,
hé khéng bi danh hwong dang ké khi ting khoi lwong
mAu. Nhitng két quéa nay khing dinh dé 6n dinh cta CT
F10, cho thdy tinh kha thi va tiém ning &ng dung cda
nghién ctru.

10
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Bang 8. Cong thirc SMEDDS-FH tai 12,28% FH véi khéi lweng 10 g.

Thanh phin Ty lé (%) Khdilwong (g) hoic thé tich (ml)
FH 12,28 1,228¢g
GPE 810 17,54 1,754 g
Tween 20 17,54 1,754 g
Transcutol HP 52,64 5264¢g
Ethanol 99,7% - 17,5 ml
Céﬂ A N ~
1,228 g | Khuay tir Dung dich Hén hop
FH 5 phat FH/Ethanol SMEDDS va FH
Hut
Ethanol 17,5 ml
Khudy tir c6
gia nhiét 45 °C
GPE 810 trong 45 phut
(dun céch thuy)
Tween 20 J
- Vortex X SMEDDS-FH
Transcutol HP S phit SMEDDS nén Can8772g hoan chinh

Hinh 3. Quy trinh diéu ché 10 g SMEDDS-FH.

Bang 9. Két qua lap lai thir nghiém danh gia cong thirc F10 véi ty
1é tai 12,28% FH.

nhé nhit dé hap phu SMEDDS-FH, gitp giam khdéi lwong
ta dwoc ran can thiét cho CT. Vi vay, dé tai chon Florite
R dé héa ran 10 g SMEDDS-FH. CT S-SMEDDS-FH dwoc
trinh bay trong bang 11. V&i quy trinh nhw sau: Cho
2,289 g Florite R vao c6c thuy tinh 100 ml. Thém tir tir
10 g SMEDDS-FH vao cdc thuy tinh, vira thém vira tron
dén khi thu dwoc khoi bot khé, x6p va khong con vét dau
trén bé mat c6c thuy tinh.

Bang 10. Két qua khao sat so bd kha nang hap phu cla cac chat
mang ran.

STT Chat mang rin :‘;(;’;licslﬁ;gl;: gFH
1 Florite R 0,2289
2 Aerosil 0,3448
) Neusilin UFL2 0,3855
4 Syloid XDP 3105 0,5712
5 Avicel PH-101 1,3728
6 Maize starch 2,1022

Bang 11. Ty lé thanh phan céng thirc S-SMEDDS-FH.

Thanh phan Ty 1€ (%) Khéi lwgng (g)
Cac thir nghiém Két qua
— — — FH 9,99 1,228
DO bén trong méi trwong phdn tdn Trong
Do bén nhiét dong Trong - dong nhit GPE 810 14,27 1754
pH 1,2 47,17-0,157 Tween 20 14,27 1,754
Kich thwérc giot (nm) pH 4,5 42,80-0,223 Transcutol HP 42,84 5,264
- PDI
pHOB 2825012 Florite R 18,63 2,289
HCI0,001 N  48,40-0,148
Thé zeta (mV) NaCl 1 mM +19,6 Tong cong 100 12,289

DPinh lwong FH trong SMEDDS-FH véi luwgng twong
duwong 60 mg FH bang phwong phap quang phd
UV-Vis. Két qua % ham lwong FH trong SMEDDS-FH so
v&i ly thuyét khi dinh lwong trong methanol va HC1 0,001
N Ian lwot 14 103,1% va 100,5%. Quy trinh dinh lwong
FH bang quang phé UV-Vis tai buécséngA__ 220 nm da
dwoc thAm dinh va dat yéu cu cia quy trinh phén tich
(khong trinh bay dir liéu).

3.2. Héa ran SMEDDS-FH va ddnh gid mét sé tinh
chdt ciia S-SMEDDS-FH

Xdy dwng quy trinh héa ran SMEDDS-FH: Két qua
khdo sat kha niang hap phu cia cac chit mang ran duoc
trinh bay trong bang 10. Trong d4, Florite R can lwong

%H%-IE 68(6) 6.2026

DPdnh gid hinh thdi ciia S-SMEDDS-FH: Két qua SEM
ctia S-SMEDDS-FH nhuw hinh 4. Hinh anh cho thiy bé mat
kho, khdng quan sat thiy mang diu phu hodc vét bong
loang bat thuong. Cau tric bé mat xdp dac trung véi cac
16 nhé cua Florite R vAn duoc bao ton. Diéu ndy cho thay,
SMEDDS da dwoc hdp phu hoan toan 1én chit mang ran,

khong c6 hién twong ro ri.

Xdc dinh trang thdi vdt Iy ctia FH trong S-SMEDDS-FH:
Két qua DSC va XRD (hinh 4) khéng ghi nhédn cac dinh dic
trung cua FH trong S-SMEDDS-FH, cho thdy FH hau nhw
da chuyén hoan toan tir dang tinh thé sang dang v6 dinh
hinh hodc & trang thai phan tan phan ti trong hé. Diéu

nay c6 thé gép phan lam tang kha nidng GPHC cta FH.

n
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Hinh 4. Két qua SEM & dé phéng dai 10.000x, DSC va XRD.

Bang 12. Phan tram giai phong hoat chat cia SMEDDS-FH va
S-SMEDDS-FH so vé&i ché pham déi chiéu trong méi trwong HCI
0,001 N (n=6).

Miu Thoi gian (phit)

o g 10 20 30 45

1 3397:070 4159:041 52,62+131 5948095 6853+2,75
2 8293+122 89,53+1,08 91,02:0,87 91,54+1,20 92,30+0,99
3 95342038 9545:064 96,53:045 97,34:112 98,66+0,26
4 8891:0,16 89,01:1,10 89,78:127 91,02:046 91,25:0,16

1: FH nguyén liéu; 2: vién nén dbi chiéu; 3: SMEDDS-FH; 4: bt
S-SMEDDS-FH.

100 -
90 -
80 -
70 4 3
g 60 -
& 50 - ®
g 40 . —=—SMEDDS-FH
30 - > ——B§{t S-SMEDDS-FH
20 | —e—Vién nén dbi chiéu
10 4 +FH nguyén liéu
0 T T T T 1
0 5 10 20 30 45
Théi gian (phit)

Hinh 5. Phan tram giai phéng hoat chét ctia cac ché pham trong
HC1 0,001 N (n=6).

3.3. Pdnh gid khad ndng gidi phéng hoat chdt

Kha nang GPHC dwgrc trinh bay trong bang 12 va hinh
5. K&t qua cho thiy, cad ba CT SMEDDS-FH, S-SMEDDS-FH
va ché phidm do6i chiéu déu dat ty 1& gidi phdng =85%
hoat chit trong vong 10 phit cho thdy twong dwong vé
GPHC. Cu thé& SMEDDS-FH dat 95,45%, S-SMEDDS-FH
dat 89,01% va ché& pham doi chiéu dat 89,53% tai thoi

JHOAHOC . -

diém 10 phut. So v&i FH nguyén liéu, cdc CT SMEDDS-FH
va S-SMEDDS-FH cho thdy s ci thién ro rét vé téc do va
mitc dd hoa tan cia hoat chat. Cin lwu y thém, do cac tiéu
phan nano c6 kich thwéc nhé hon kich thwéc mang loc,
do d6, dé danh gia kha ning hip thu twong dwong khi
thwc té st dung, cin thém cac thir nghiém in vivo.

4. Két luan

Nghién ctru nay da xdy dung dwoc CT va quy trinh
diéu ché SMEDDS chita FH. Hé t4 dwoc nén gobm GPE
810 - Tween 20 - Transcutol HP theo ty 1&€ 20:20:60 v&i
ham lwong FH dat 12,28% (kl/kl). CT dat yéu cau vé cam
quan, do bén trong cic moi treong phan tn va do bén
nhiét dong. CT c6 kich thwéc giot trong moi treong dém
pH 1,21247,17 nm véi PDI 0,157 va thé zetala +19,6 mV
khi phan tan trong dung dich NaCl 1 mM. b3 tién hanh
héa ran SMEDDS-FH bang Florite R, danh gia kha niang
GPHC ctta SMEDDS-FH va S-SMEDDS-FH so véi Telfast
60 mg. Két qua danh gid GPHC cho thiy, SMEDDS-FH
va S-SMEDDS-FH twong dwong GPHC véi Telfast 60 mg
trong diéu kién khao sat va cai thién do hoa tan ro rét so
v&i hoat chét, diéu nay cho thiy ng dung hé vi ty nhii la
giadi phap kha thi va c6 tiém nang trong viéc cai thién do
hoa tan ctia FH.
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