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Summary

The objective of this study was to formulate solid dispersion containing itraconazole (ITZ) to
enhance dissolution of ITZ through investigation of the effects of both polymers and surfactants on
the dissolution rate of drug from these systems. The solids were dissolved in a mixture of methanol
and dichloromethane solvents, then the solvents were evaporated in a vacuum oven to obtain a solid
dispersion system. Based on the solubility test of ITZ in various media together with use of optical
microscope and polarized microscope, the selected solid dispersion system consisted of: ITZ,
HPMC E606, HPMCP 55, Cremophor RH40, with the optimal ratio of 1:2:4:0.1 (w/w). The obtained
results indicated that the dissolution rate of ITZ has significantly improved in both pH 1.2 and pH 6.8
media compared to raw material, which showed the high potential of solid dispersion in the

improvement of drug oral bioavailability.
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bat van dé

ltraconazol (ITZ) l& mét tdc nhan khang ndm
phd rong dung phd bién qua dwong ubng da
dwoc chirng minh trén 1am sang la cd hiéu qua
trong diéu tri mot loat cac bénh nhiém ndm. Do
thudc nhém Il trong hé thdng phéan loai sinh
dwoc hoc (c6 dd tan trong nwéc kém va tinh
tham tét qua mang sinh hoc) nén sinh kha dung
dwong udng cua ITZ khéng cao. Hon nira,
nhiéu nghién ctru cho thdy sy dao dong l&n vé
kha n&ng hép thu ?lu’a cac ca thé va ngay trén
cung mét ca the Dung liéu cao cung voi sw
hap thu khéng 6n dinh c6 thé dan dén tac dung
khéng mong mubn & mot sb bénh nhan, ciing
nhw lam giém hiéu qué’ diéu tri. Nhw vay, voi
muc dich cai thién va 6n dinh sinh kha dung
(giup glam liéu, giam tac dung khong mong
muén), viéc phat trién cac cong thire cai thién do
hoa tan cla ITZ Ia rat cAn thiét.

Trén thé gidi, da co nhiéu nghién ctru vé cac
phwong phap tang do hoa tan cua itraconazol.
Tuy nhién, phan I&n cac nha bao ché chi tap
trung vao viéc tang nhanh ty 1& hoa tan
itraconazol trong méi truo’ng acid da day.
Nhw da biét, do tan cGa ITZ & pH cao (1 ng/mL
& pH 7) co thé kém hon hang nghin 1an so véi
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& pH thap (5 pg/mL & pH 1) ¥ Sy hap thu dwoc
chat (DC) nay lai xay ra chi yéu & doan dau
rudt non, noi c6 pH cao hon han pH acid trong
dich da day. Néu khéng cé bién phap duy tri
hoa tan & mirc cao trong maoi trwdng nay thi khi
chuyén tr da day xubng rudt non, DC sé nhanh
chéng bi két tda.

T ly do trén, dé tai dwoc thye hién véi muc
tiéu nghién clu bao ché hé phan tan ran
(HPTR) chira ITZ nhdm tang dé hoa tan in vitro
cua ITZ trong ca méi trwong pH 1,2 va pH 6,8,
v&i mong muon dat dwoc sinh kha dung dwong
udng cao va én dinh hon.

Nguyén vat liéu va phwong phap
nghién ctru

Nguyén vat liéu

ltraconazol (An Do) dat tiéu chuan Dwoc dién
Anh 2010 (BP 2010). Cac ta dwoc hypromellose
(HPMC) E606, HPMCP 55, HPMC K4M co6
ngudn géc Nhat Ban (TCNSX), Gelucire 44/14,
48/16; Cremophor RH40 (CreRH) va Cremophor
EL (CreEL) c6 nguén gbc Phap (EP), methanol
(MeOH), dicloromethan (DCM) co ngudn gbc
Trung Quéc va mét sé héa chéat, dung moéi khac
dat tiéu chudn nha san xuét.

Thiét bi

Bé I4c diéu nhiét WiseBath (Blc), kinh hién
vi Nikon Eclipse Ci-L/Camera: DS-Fi2-U3
(Nhat), kinh hién vi quang hoc Leica duoc cai
tién v&i hai bo loc phan cuc (Blrc), may séc ki
HPLC Agilent 1260 (My), may quang phé UV —
VIS HITACHI U — 5100 (Nhat Ban), may the

68

TAP CHI Y DUQC HQC SO 22 - THANG 6/2021



dd hoa tan ERWERKA DT 600 (Buc), ti sy
chan khong LV02040 Daihan Labtech (Nhat
Ban), may nghién bi Retsch MM 200 (My) va
mot sé thiét bi khac trong phong thi nghiém.

Phwong phap nghién ctru

Phwong phédp bao ché

Quy trinh bao ché hé phan tan ran: Can céac
thanh phan theo ty I& da dinh. Hoa tan lan luot
duwoc chét, hypromellose, chét dién hoat (CDH)
vao hén hop dung méi DCM : MeOH (1:1) véi
ham lwong chat ran 1a 10% (ki/tt). Phan tan
0,5% Aerosil vao dung dich trén. Sau d6 béc hoi
dung méi trong ti sdy chan khéng & 40°C dén
khéi lwong khong ddi. Nghién HPTR bing may
nghién bi va thu san phdm qua ray 0,25 mm.
Bao quan HPTR trong tui polyethylen dé trong
binh thdy tinh cé chra hat silica gel & diéu kién
phong va tranh anh sang.

Phwong phap danh gia doé tan va
do hoa tan

Pénh gia do tan cda itraconazol trong mét s6
méi truong

Tham khao nghién ctru ciia Kang va CS ¥,
phwong phéap tién hanh nhw sau: Cho vao méi
6ng thay tinh cé ndp day khoadng 5 mL méi
trwdng HCI pH 1,2 (khédng c6 hoac co CDH da
hoa tan trwdc d6 véi ndng dd 1%) hodc mdi
trwdng dém phosphat pH 6,8. Thém luvgng dw
ITZ vao éng, day chat ndp va dat vao bé l&c
diéu nhiét & nhiét do 37°C trong 48 gi® voi tc
dd 100 vong/phat. Sau dé ly thm céc éng thir &
5000 vong/phut trong 10 phat, hat I1&p dich phia
trén, loc qua mang loc cellulose acetat 0,2 pum.
Pha lodng bang MeOH va dinh lwong néng do
ITZ hoa tan bang phwong phéap do quang UV —
VIS tai buéc séng 261 nm.

Thir hoa tan trong pH 1,2

Tién hanh thlr hoa tan 100 mg ITZ nguyén
liéu hoac HPTR chtra khodng 100 mg ITZ trong
750 mL méi trwdng HCI pH 1,2 khong c6 hoac
c6 natri lauryl sulfat (NaLS) 0,1% . St dung may
th(r d6 hoa tan loai canh khuéy véi cac thong
sb: tbc dd khudy 50 vong/phut, nhiét d6 37 +
0,5°C, thoi gian lay mau: 5, 15, 30, 60, 90, 120
phat. M&i 14n hat 5 mL dich, loc qua mang loc
cellulose acetat 0,2 um, bd sung 5 mL moi
trwdng méi tré lai coéc thlr hoa tan. Dinh lvong
noéng dd ITZ bang phwong phap HPLC.

Thdr hoa tan chuyén pH

Tham khao nghién ctru cta Miller ™ tién
hanh th&r hoa tan 100 mg ITZ nguyén liéu hoac
HPTR chira khoang 100 mg ITZ dé danh gia do
hoa tan trong 2 méi trwdng c6 chuyén pH: 2 gi®
dau & moéi trweng pH 1,2 (750 mL dung dich HCI

pH 1,2) sau d6 chuyén sang méi trwéng pH 6,8
trong 4 gio tiép theo bang cach dung xi lanh
thém nhanh 250 mL NazPO, 0,2 M. Cac mbi
truong déu chira NaLS 0,1%. Thiét bi thir la
may th(r hoa tan loai canh khudy véi cac théng
s nhw sau: tbc d6 khudy 50 vong/phut, nhiét d6
37 + 0,5°C, thoi gian ldy mau: 15, 30, 60, 90,
120, 125, 135, 150, 180, 240, 300 va 360 phut.
M&i lan hat 5 mL dich, loc qua mang loc
cellulose acetat 0,2 pym, bd sung 5 mL moi
trwong twong (rng tré lai cbe thir hoa tan. Pinh
lwong ndng d6 ITZ bang phwong phap HPLC.

So sanh hai dwdng cong hoa tan: Chi sb f,
(similarity factor) bidu hién cho sy giéng nhau
gitva hai dd thi hoa tan va dwoc tinh toan theo
cbng thrc sau:

f, = 50 X/Q{Hlng’l(&—z)z] xlOO}
O

Trong doé: Ri: % DC hoa tan tai thoi diém i
ctia mau chuén (i=1, 2, 3,... n).

Ti: % DC hoa tan tai thoi diém i cda méu so
sanh (i=1, 2, 3,... n).

Hai d6 thi dwoc coi la twong tw nhau néu f,
nam trong khodng 50 dén 100. Gia tri nay cang
I&n thi hai d6 thj cang giéng nhau.

Nghién ctu anh hwdéng cua polyme
dén qud trinh két tinh cua itraconazol

Tién hanh phuwong phap trang phim tham
khao nghién ctru ctia Parikh va CS ™, hoa tan
mot lwgng ITZ va polyme vao hén hgp dung moi
DCM : MeOH (1:1) sao cho ham lwgng chét rén
dat 0,1 g/mL. Nhé mét giot Ién phién kinh thay
tinh, tién hanh can mot I&p moéng bé day khoang
0,2 mm. Pé khé mau & nhiét do phong 24 gio,
quan séat dwéi kinh hién vi quang hoc va kinh hién
vi phan cyc. Sau do, mau dwoc bdo quan trong
diéu kién nhiét d6 40°C, do &m 75% va quan sat
theo thoi gian. Nhitng mau cho thay hién twong
khuc xa kép (birefringence) (cé hinh anh tinh thé
trén kinh hién vi) biéu thj c6 sw két tinh.

Phuwong phép xtr ly sé liéu

Tién hanh thwc nghiém mau thi nghiém
n = 3, tinh gia tri trung binh, d6 léch chuan, cac
sb lieu théng k& dugc xir ly bang phdn mém
Excel 2013.

Két qua va ban luan

Anh  hwéng cua chat dién
t&i qua trinh hoa tan cua itraconazol

Anh hwéng cua loai chat dién hoat t&i do
tan cua itraconazol trong méi trwwong pH 1,2

Tién hanh danh gia do tan clta ITZ trong moi
trwdng pH 1,2 c6 hoda tan cac CDH khac nhau.
Két qua dwoc trinh bay trong bang 1.
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Bang 1. D¢ tan cta ITZ trong moi truong
pH 1,2 ¢c6 CDH nong dé 1% (37°C)

STT Méi trworng D6 tan (ug/mL)
pH 1,2 (n=3, TB+DLC)
1 Khéng c6 CDH 4,959 + 0,141
2 NaLS 1% 13,128 £ 0,532
3 Tween 80 1% 7,916 £ 0,421
4 CreEL 1% 16,480 + 0,320
5 CreRH 1% 24,365 + 1,002

T bang 1 cho thay véi cung lwong 1% (kl/tt),
CreRH giup lam tadng d6 tan cla ITZ trong moéi
trworng pH 1,2 t6t hon so véi cac CDH con lai. Do
do, lwa chon CreRH lam CDH dé lam téng tinh
thAm wét clia céc tiéu phan DC vao méi trwong
hoa tan, tir @6 sé lam tang dd hoa tan cla ITZ tw
hé nghién ctru trong méi trwong pH 1,2.

Anh hwéng cua lwong chéat dién hoat t&i
do hoa tan cua itraconazol trong méi truro'ng
pH 1,2

10 —&— ITZ + CreRH 10%

8 —o—1ITZ

Nong 6 ITZ (ug/mL)

60 90 120
Thoi gian (phat)

Hinh 1. Anh huéng cta lwong CDH téi qué trinh
hoa tan cua ITZ trong méi trirong pH 1,2

0 30

Chon Iwgng 10 mg CreRH (bang 10% so v&i
lwgng DC cla mau th®) hda tan trong méi
trwong, thu dwoc néng dd la 0,013 mg/mL.
Lwong CreRH ding nhw vay chua da dé tao
micell ®! nhwng c6 thé gitp tang tinh thAm wét
cta tiéu phan DC vao méi trwdng hoa tan, ddc
biét v&i dwoc chat so nwéc nhw ITZ (log Py =
5,66 & pH 8,1). Tién hanh th&r hda tan 100 mg
nguyén liéu ITZ trong mdi trwdng pH 1,2 khdng
c6 hodc c6 10 mg CreRH hoa tan trudc. Két qua
thé hién trong hinh 1.

C6 thé thay khi dung CreRH 10 mg giup ting
mirc d6 hoa tan cla ITZ trong méi trwong pH
1,2 khoang 1,5 lan. Sw cai thién d6 hoa tan voi
ndng d6 CDH dwdi ndng dé micell t&i han khéng
thye sy rd rang, néu tang thém lwgng CreRH
trong thi nghiém nay (van dwdi néng dd micell
t&i han) thi sw khac biét c6 thé cling khéng dang
ké&. Do do6, lwa chon lwong CreRH 1a 10% so v&i
lwong ITZ trong cong thirc dé tiép tuc cac thi
nghiém sau do.

Anh hwéng cia polyme t&i qua trinh
két tinh va héa tan cua itraconazol

Anh hwéng cua polyme téi qua trinh
két tinh cua itraconazol

Kinh hién vi quang hoc

Két qua trang phim cta ITZ v&i cac polyme
khac nhau quan sat béng kinh hién vi quang hoc
duwoc thé hién trong hinh 2.

Polyme tring

ITZ

ITZ : Cellulose
acetat =1:1

ITZ : HPMCP
55=1:1

ITZ : HPMC
E6d6=1:1

ITZ : HPMCP
55 :HPMC
E606 =
1:0,5:0.5

ITZ . HPMC
KM =09:1

ITZ : Gelucire
44/14=1:1

ITZ - Gelucire
48/16 = 1:1

Hinh 2. Két qua trang phim ITZ — polyme quan sat bang kinh hién vi quang hoc theo thoi gian
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Két qud trang phim cho thdy 3 polyme
cellulose acetat, HPMC E606 va HPMCP 55 cé
khd nang ¢ ché sy két tinh ITZ tét khi sau
khoang 3 - 4 tudn md&i xuét hién két tinh, mat do
két tinh thwa bdo quan trong didu kién nhiét do
40°C, do6 4m 75% trong khi v&i cac mau con lai
sy két tinh xuit hién chi sau 1 ngay. Do
cellulose acetat la polyme khéng tan trong
nwéc, nén chon HPMC E606 va HPMCP 55 dé
tiép tuc nghién ctu. Tuy nhién, cé thé thay hinh
&nh quan sat bang kinh hién vi quang hoc khdng

can tién hanh quan sat cac mau trang phim
bang kinh hién vi phan cyc — moét ky thuat kha
phd bién trén thé gidi nhung chua duwoc ap
dung nhiéu & Viét Nam.

Kinh hién vi phan cuc

Tién hanh trang phim ITZ v&i HPMCP 55 va
HPMC E606. Quan sat sy két tinh & cac mau
ddng thoi bang kinh hién vi quang hoc va kinh
hién vi phan cyc theo thoi gian dé cé su so
sanh 2 phuong phap. Két qua duwoc thé hién
trong trong hinh 3.

thwc sy dac hiéu va khach quan, do dé
i ITZ : HPMCP | ITZ : HPMC
55 =1:1 E606 =1-1
KHVQH
Polyme tring
KHVPC
KHVQH
1 ngay
KHVPC
KHVQH
1 tudn
KHVPC
KHVQH
2 tudn
KHVPC
KHVQH
4 tudn
KHVPC

Hinh 3. Két qua trang phim ITZ véi HPMC va HPMCP quan sat bang kinh hién vi quang hoc
(KHVQH) va kinh hién vi phan cuc (KHVPC) theo thoi gian
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Nhw vay, viéc sir dung phwong phap kinh
hién vi phan cuwc (d&c hiéu, rd rang va dang tin
cay hon) cho thay két qua cé sy twong dong so
v6&i khi quan sat bang kinh hién vi quang hoc khi
mau trang phim cla ITZ véi HPMCP va HPMC
sau 1 thang lvu gitv & didu kién nhiét do6 40°C,
ddo &m 75% mai xuét hién hién twong khac xa
kép, biéu thj tinh thé cia DC; con mau ITZ
nguyén liéu xuét hién két tinh chi sau 1 ngay,
tinh thé rat rd rang va kich thuwéc I6n dan theo
thoi gian.

Qua cac thi nghiém trén, Iwa chon 2 polyme
la HPMC E606 va HPMCP 55 dé tiép tuc danh
gia anh hwéng cda cac polyme t&i qua trinh hoa
tan ITZ.

Anh hwéng cua polyme téi qua trinh
hoa tan cua itraconazol

Anh huéng ctia HPMC dén qua trinh hoa tan
cla ITZ trong méi trirong pH 1,2

Tién hanh thir hoa tan trong méi trwong pH
1,2 ¢6 chira NaLS 0,1% v&i cac mau: Nguyén
liéu ITZ, HPTR cla ITZ va HPMC & ty 1é khac
nhau. Két qua duoc thé hién trong hinh 5.

HPTR cla ITZ va HPMC E606 & cac ty 1é
khac nhau dwoc bao ché bang phuong phap
bdc hoi dung méi da cai thién dang ké dd hoa
tan clia ITZ so v&i ITZ nguyén liéu. Téc d6 hoa
tan cha ITZ tv HPTR tang theo ty 16 HPMC va
mirc d6 hoa tan c6 sy khac nhau dang ké. Khi
két hop thém CreRH & lwong 10% so voi ITZ
vao HPTR ty I& 1-2, nhan thay dé hoa tan duwoc
chat van twong duong so v&i khi khéng co
CreRH (f, = 82,14). Tuy nhién v&i muc dich dam
bdo kha nang thdm w6t cla tiéu phan DC vao
moi trwéng hoa tan, CreRH van dwoc dwa vao
trong hé nghién ctru.

- —a—HPTRITZ-HPMC (14)

g —a— HPTR ITZ-HPMC-CreRH (1-2-0.1)
L —e—HPTR ITZ-HPMC (1-2)
£ 60
=l
,E 50
N 40
E 30
" 20
]
g0
a0 '
0 30 60 90 120
Thoi gian (phit)

Hinh 4. D6 thj hoa tan cua ITZ tir HPTR véi
HPMC trong méi truong pH 1,2

T cac két qud trén, HPTR ITZ-HPMC-
CreRH ty 1é 1:2:0,1 dwoc lwa chon dé tiép tuc
céac thi nghiém sau. Mé&c du bao ché HPTR béng
phwong phap bdc hoi dung méi con ton tai
nhiéu han ché, dac biét la kho khan trong viéc
phan tan déu DC vao pha polyme dan dén hién
twong toc d6 hoa tan tdng nhanh thoi gian dau
nhwng sau dé ty & hoa tan dwoc chat gidm dan
do dwoc chat bj két tia nhuw trong mau HPTR ty
l& 1:4, nhung do tinh don gian, dé ap dung cua
phuwong phap va diéu kién co s&, nhém nghién
ctru van st dung phwong phap nay trong khudn
khd nghién ctru.

Anh huéng cuia HPMCP dén quéa trinh
hoa tan cta ITZ trong méi trirong pH 6,8

Tién hanh tht hoa tan khi pH méi trwéng
thay dbi tr 1,2 sang 6,8 v&i cac mau: Nguyén
lieu ITZ; HPTR chtra ITZ, HPMC, CreRH c6
hoac khéng c6 HPMCP. Hinh 5 thé hién két qua
hoa tan ciia cac mau nghién clru.

70 | —+—HPTRITZ-HPMC-CreRH = 1-2-0,1

60 | —e—HPTR ITZ-HPMC-HPMCP-CreRH =12
401

50
40
30
20
10

Phiin trim ITZ hoa tan (%)

0 : -
0 60 120 180 240 300 360

Thoi gian (phiit)

Hinh 5. D6 thj hoa tan ctia cac mau nghién ctru
chira ITZ khi chuyén pH

Trong 2 gi® dau, dd hoa tan cta HPTR cé
chira HPMCP thdp hon so véi HPTR khéng
chira HPMCP c6 thé giai thich do HPMCP
khoéng tan trong pH 1,2 can tr& moét phan dwoc
chét hoa tan vao méi trudng, tuy nhién hiéu qua
cai thién do hoa tan DC ctia HPMCP duwoc thé
hién ré trong mbi trwdng pH 6,8 (HPMCP 55
hoa tan tét & pH nay). Thdi diém 5 phat ngay
sau khi chuyén pH, & mau HPTR chi st dung
1 polyme la HPMC lwgng ITZ hoa tan gidm
khoang 20% do két tia thi & mau HPTR két hop
2 polyme théng sé nay chi giam gan 2%. Theo
thoi gian, HPMCP véi vai tro 1a mot chét e ché
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két tinh, da gép phan han ché mrc gidm ndng
do DC hoa tan trong pha pH 6,8.

Két qua hoa tan dwoc danh gia cu thé béng
chi s6 dién tich dwéi dwéng cong hoa tan AUDC
(Area Under the Dissolution Curve ) cho pha pH
1,2 va pH 6,8 theo phwong phap hinh thang. Ca
2 m&u HPTR déu c¢6 AUDCy,g cao gap hon 3,5
lan so v&i mau ITZ nguyén liéu. Vi HPTR ¢
thém HPMCP, AUDCng tang 3,6% so v&i HPTR
chi c6 HPMC du AUDC,4 1,2 thap hon nho hiéu
qua tbt trong méi trwdng pH 6,8 thé hién qua gia
tri AUDC,n 68 Cao hon 38,5%. Diéu nay co y
nghia tiém nang in vivo do tao ra néng dé ITZ
hoa tan cao hon trong rudt non - noi hap thu DC
chu yéu.

Nhw vay, c6 thé thdy rang polyme c6 kha
nang lam cham/trc ché sw két tinh DC. Cu thé,
viéc két hop 2 polyme HPMC va HPMCP trong
cobng thire dung duwdng ubng cta ITZ (y twdng
ma it nghién clru da thwc hién) co tinh kha thi
cao trong viéc cai thién do hoa tan ctia DC trong
ca méi trwong pH 1,2 va pH 6,8. Do d6, HPTR
chtra 1TZ, HPMC, HPMCP va CreRH ty lé
1:2:4:0,1 dwgc sl dung cho cac nghién clru
tiép theo.

Két luan

Nhom nghién clru da xay dwng cong thirc hé
phan tan ran chira ITZ, HPMC E606, HPMCP
55 va CreRH voi ty Ié 1-2-4-0,1 ¢6 kha nang cai
thién dang ké do hoa tan cta ITZ trong pH 1,2
va khi chuyén méi trwong pH 6,8 c6 y nghia
quan trong trong hap thu in vivo vi c6 thé tao ra
ndng d6 ITZ hoa tan cao hon trong rudt non -
la noi hap thu cha yéu ctia DC.

Nghién ctru nay dwoc tai tro béi Quy Phat
trién khoa hoc va céng nghé Québc gia
(NAFOSTED) trong dé tai ma sb6 108.05-
2019.300.
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