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Nghién ctiu
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tinh ly héa cia nano tinidazol bao ché bang phwong phap nghién bi
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Tém tat

Pat van d@: Trong cac ki thuat bao ché& nano, ki thuat giam kich thudc “top-down” dién hinh nhu nghién
c6 nhiéu tiém nang &ng dung trong thyc t& vi quy trinh san xuat don gian va dé nang quy md. Tuy nhién, dic
tinh cta hé nano thu duwoc phu thudc dang ké vao cac yéu té cong thirc va thdng s6 quy trinh. Do d6, viéc khdo
sat anh hudng cla cac yéu t6 nay la can thiét nham cai thién déc tinh ly hda cla hé tiéu phan nano tinidazol,
mot dugc chat cé do tan trong nwdc kém.

Muc tiéu: Danh gid anh hudng cla cac yéu t6 cdng thirc va thdng sé quy trinh nghién bi dén cac dac tinh
ly héa cta hé tiéu phan nano tinidazol.

D4i twong va phuong phap nghién ciru: Tinidazol, Hydroxypropyl methylcellulose E6, natri lauryl sulfat
(NaLS) va mot s6 hoa chat khac dwoc st dung. HOn dich nano tinidazol duoc bao ché bang phuong phap
nghién bi. Anh hudng clia cic yéu t8 cong thirc (loai, ndng dd polyme va chat dién hoat) va cac thong s6 quy
trinh (thoi gian nghién, khdi luvgng bi) dugc dédnh gid thong qua kich thuwdc tiu phan, chi s da phan tan (PDI),
ham lwong dwoc chat sau ly tAm va mét s6 dac tinh Iy hda khéc cdia hé nano.

K&t qua: Cac yéu t8 cong thirc va quy trinh nghién bi cé anh hudng rd rét dén dic tinh cda hé tiéu phan
nano tinidazol. H6n dich nano chita 3,3% tinidazol, st dung hdn hop chat 8n dinh gdbm 4% HPMC E6 va 0,2%
NaLS phan tan trong nwéc cho kich thuéce tiéu phan clia hé dat dwdi 400 nm, PDI dwdi 0,3. HOn dich nano gitp
cai thién dang ké toc d6 hoa tan so v&i hon dich thé.

K&t ludn: Nghién ctru d3 1am rd anh hwdng ctia cac yéu té cong thirc va quy trinh nghién bi dén dac tinh Iy hda
cla hé tiéu phan nano tinidazol, ddng thoi xac dinh dwoc cong thirc va didu kién quy trinh pht hgp dé thu duoc
hé nano 6n dinh, 1am co s& cho cc nghién clru tiép theo (rng dung hé nano vao cac dang bao ché& hoan chinh.

Tir khéa: nano tinidazol; nghién; déc tinh ly héa.
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Abstract

Background: Among various nanotechnology-based formulation techniques, the “top-down” approach,
particularly wet milling, demonstrates significant potential for practical applications due to its simple process
and scalability. However, the properties of the nanosystems are strongly influenced by formulation variables
and process parameters. Therefore, investigating the effects of these factors is essential to improve the
physicochemical properties of tinidazole nanoparticles, a poorly water-soluble drug.

Objectives: This study aimed to evaluate the effect of formulation components and process parameters
on the characteristics of tinidazole nanoparticles prepared by milling method.

Materials and methods: Tinidazole, hydroxypropyl methylcellulose E6 (HPMC E6), sodium lauryl sulfate,
and other chemicals were utilized. The tinidazole nanosuspension was prepared via ball milling. The effects
of formulation factors (type and concentration of polymers and surfactants) and process parameters (milling
time and bead mass) were evaluated based on particle size, polydispersity index (PDI), drug content after
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centrifugation, and other physicochemical characteristics of the nanosystem.

Results: Both formulation factors and ball-milling parameters significantly affected the properties of
the tinidazole nanosuspensions. The optimized nanosuspension containing 3.3% tinidazole, stabilized by a
combination of 4% HPMC E6 and 0.2% sodium lauryl sulfate dispersed in water, exhibited a particle size below
400 nm with a PDI less than 0.3. The nanosuspension demonstrated a marked improvement in dissolution
rate compared to the raw suspension.

Conclusion: This study elucidated the effect of formulation variables and ball-milling process parameters
on the physicochemical properties of tinidazole nanoparticles and identified suitable formulation and
processing conditions to obtain a stable nanosystem. The results provide a foundation for further research on
incorporating this nanosystem into final dosage forms.

Keywords: tinidazole nanoparticles; milling; physicochemical properties.

1. DAT VAN DE

Tinidazol 1& m&t dan xuat nitro-imidazol, thuwong
duoc st dung trong diéu tri nhiém khuan ky khi va
cac don bao. Tuy nhién, ddc tinh tan kém d3 phan
nao gy khé khan trong phat trién cac dang bao ché
chira dugc chat nay.

Ngay nay, nhiéu chién lugc d3 dugc nghién ctu
phat trién nham cai thién d6 tan va t6c d6 hoa tan
cta dugc chat. Trong d6, cong nghé bao ché hé tiéu
phan kich thudc nano ngay cang dugc quan tam
rong rai. Trong s& cac phwong phap bao ché hé tiéu
phan nano, kj thudt giam kich thuwdc “top-down”
nhu phwong phdp nghién cé nhiéu tiém nang (ng
dung trong thuc té vi quy trinh san xuat twong doi
don gian va dé nang quy mé [1, 2].

Gan day, nhém nghién ctru dd cong bd mét nghién
ctru vé gel chira hdn dich tinidazol [3]. Trong khudn
khé chubi nghién ctru d6, nhém nghién clru d3 tién
hanh khao sat so bd céc bién cong thirc va quy trinh
nghién bi, lam co s& cho viéc phat trién dang bao ché
hoan chinh. Thanh phan td dwoc va cac thong sé quy
trinh nghién la nhitng yéu té then chét anh huéng
dén kich thuwdc tiéu phan, phan bé kich thudc va tinh
6n dinh cta hén dich nano. Do dé, nghién ctru nay
duoc thuc hién nham:

- Khdo sat anh huwdng clia cac yéu t6 cong thirc va
quy trinh nghién bi dén dic tinh ly hda cta hé tiéu
phan nano tinidazol.

- Panh gid moét s6 dic tinh Iy hoa cta nano

tinidazol bao ché& bang phuong phap nghién bi.

2. DOl TUQNG VA PHUONG PHAP NGHIEN CU'U

2.1. Déi twong

Nguyén liéu: Tinidazol  (Trung  Qud&c),
Hydroxypropyl methylcellulose E6 (M), polyvinyl
alcohol, Tween 80 (Trung Quéc), natri lauryl sulfat
(NaLS), natri docusat (NaD), Poloxamer 407 (Dtrc) va
mot s6 hda chat khac.

Thiét bi: Mdy nghién bi (Tencan XQM-2A, Trung
Quéc), may ly tdm (Hermlé Labortechnik GmBeR-
Z326K, Dirc), may do quang phd UV-Vis (Hitachi
U-5100, Nhat Ban), thiét bi do kich thudc tiéu phan
Zetasizer Ultra (Malvern, Anh), thiét bi th&r hoa tan
(Pharmatest, Dirc) va mot sé thiét bi, dung cu khac.

2.2. Phuwong phap nghién ciru

Phwong phdp khéo sat anh hwéng cia cdc yéu
té céng thire va quy trinh nghién bi dén ddc tinh ly
héa cta hé tiéu phén nano tinidazol

Chuén bi dung dich chat 6n dinh bang cach hoa
tan hodc ngdm truwong né cac polyme va chat dién
hoat trong nwdc cat. Dung dich nay sau dé duoc
cho vao c¢di nghién clng vai bi zirconium. Tiép theo,
thém duoc chat vao cdi va tién hanh nghién vai téc
dd quay 350 vong/phut va chu ky 10 phut nghién,
nghi 30 gidy. Sau khi két thdc qua trinh nghién, loai
bd bi khdi hon dich bing cach loc qua ray cé kich
thudc 0,8 mm dé thu hdn dich nano [3]. Cong thirc
bao ché& va cac thdng s6 quy trinh nghién duwoc thé
hién & bang 1.

Bang 1. Cong thirc bao ché va cac théng s8 quy trinh nghién

Thanh phan

Lwong/1 cdi

Tinidazol 1g
Cdng thirc bao ché Polyme Khao sat
Chat dién hoat Khao sat
Nuéc 30 ml
Thoi gian nghién Khao st
Théng sé quy trinh Khéi lvong bi nghién Khao sat
Téc d6 quay 350 vong/phut
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Anh hudng cia yéu t8 khao sat duoc danh gia
dwa trén sy thay d6i cla kich thudc tiéu phan (KTTP),
chi s& da phan tan (PDI) va ham lugng dwoc chat
(HLDC) sau ly tdm cla hé nano thu duoc.

Phwong phdp ddnh gié mét sé ddc tinh cda hén
dich nano

Ddnh gid kich thudc va phdn bé kich thudc tiéu
phdén

H&n dich nano duoc pha lodng véi mot lwgng nudce
c4t thich hop sao cho chi s6 count rate trong khoang
200 - 400 keps. Mau sau d6 duoc dua vao cuvet nhya
va tién hanh do bang thiét bj Zetasizer Ultra.

Dinh luvong duoc chét

Mau thlr dwoc pha lodng bang dung dich HCI
0,1 M sao cho ndng dd tinidazol nam trong khoang
6 - 30 ug/ml. Sau d¢, ti€n hanh do do hap thu bang
phwong phdp quang phd UV-Vis tai buwdc séng 277
nm, véi mau trang s& dung 1a dung dich HCI 0,1 M.
Ham lugng tinidazol trong mau duoc xac dinh dua
trén duwong chuan d3 xay dung.

D6 6n dinh sau qud trinh ly tdm

St dung phuong phap ly tdam dénh gia so bo do
6n dinh cGa hén dich nano, 1ay 5 ml hdn dich nano
cho vao 8ng falcon va tién hanh ly tdm trong 10 phut
& tdc dd 1000 vong/phut. Sau khi ly tdm, hat chinh
xac 1,0 ml phan dich phia trén, cdch bé mat khoang
5 mm, cho vao binh dinh mic phu hgp. Thém mot
lwong dung dich HCI 0,1 M va tién hanh siéu am trong
10 phut d& dam bado hoa tan hoan toan. Tiép tuc b6
sung dung dich HCI 0,1 M dén vach, sau d6 pha lodng
dén nbng do6 thich hop néu can. Mau duoc loc qua
mang cellulose acetat 0,45 um va do dd hap thu UV-
Vis & buédc song 277 nm. Tinh ham lwong dugc chat
(HLDC) sau ly tam: HLDC (%) = Clt/Ctp x 100. Trgng do,
C,va C, lan lvot la n~‘6ng do duoc chat cta hon dich
nano sau ly tdm va hon dich toan phan.

Ddnh gid trang thdi ton tai cda dwoc chét bdng
phé nhiéu xa tia X (XRD)

Dan méng mau do |én bo phan gitt mau. Tién
hanh quét phd trén may nhiéu xa tia X D8 Advance
(Bruker- Blrc) véi cac thong sd: gdc nhiéu xa (260) 10-
70°, budc nhay 0,03°, sir dung bilrc xa Ka cla déng
(A=1,5406A) [3].

Ddnh gid twong tdc duoc chdt-td dwoc bdng phd
héng ngoai bién déi (FTIR)

Cac mau do duoc nghién min, sau dé tron déu
véi KBr. HOn hop bot sau dé duwoc ép thanh vién
mong va tién hanh do phé FTIR trong khoang s6 séng
tlr 400 dén 4000 cm™ trén may phéan tich hdng ngoai
(IRPrestige-21, Shimadzu, Nhat Ban) [3].

Dé hoa tan

Trén co s& tham khao nghién ctu cda Yao J. va
coéng sy (2018) [4] v6i mbt sb diéu chinh phu hop, thi

[52

nghiém danh gia do hoa tan clia hén dich nano duoc
thye hién bang phuong phép khuéch tan qua mang
thadm tich (MWCO 12 - 14 kDa), st dung thiét bj thir
d6 hoa tan kiéu canh khuay [3]. HOn dich tinidazol thé
6 cac thanh phan twong tu nhu cong thire hon dich
nano duoc st dung lam mau d&i chirng. HOn dich thé
duoc chuan bi bang cach pha dung dich chat 6n dinh
va phan tan duoc chat vao dung dich nay bang khuay
tlr & tdc d6 300 vong/phut trong 30 phut.

Trudc khi thlr nghiém, tdi thdm tich dwgc ngdm
trong dém phosphat pH 6,8 dé hoat hda. Tiép
theo, hut chinh xac 3,0 ml hén dich nano va hon
dich thd cho vao tirng tdi thdm tich, kep chat hai
dau va cé dinh tui vao cdnh khudy cla thiét bi thir
hoa tan sao cho tui dwgc ngap hoan toan trong moi
trudng trong suét qua trinh thir. Thir nghiém duoc
tién hanh & 37 + 0,5 °C vd&i t6c d6 khudy 75 vong/
phut, trong moi trudng la 500 ml dung dich dém
phosphat pH 6,8.

Tai cac thoi diém nhat dinh, hat 5,0 ml moi
truong dé xac dinh luong dugc chat d3 hoa tan bang
phuong phap UV-Vis, déng thoi bu lai thé tich moi
trwong hoa tan twong &ng.

3. KET QUA NGHIEN cU'U

3.1. Anh huéng chia cac yéu t8 cong thirc va quy
trinh nghién bi d&n dic tinh ly héa cla hé tiu phan
nano tinidazol

Anh huéng cua cdc yéu té céng thirc béo ché

C8 dinh thoi gian nghién 7 gid, khdi lvgng bi
nghién 300 g cho mdi cdi, ti€n hanh khao sat cac yéu
td céng thirc gdbm loai va ndng dd polyme, loai va
néng dd chat dién hoat, thu duoc két qua nhu sau:

Anh huéng cda logi polyme

Anh huéng cla loai polyme dén dic tinh cla hé
tiéu phan nano tinidazol dwoc khao sat bang cach st
dung cac polyme don |1& néng d6 1% (kl/tt) lam chat
6n dinh cho hdn dich. Sau 7 gio nghién, tién hanh
dénh gia mat s6 dic tinh cla hdn dich nano chira cac
polyme khac nhau, thu dugc két qud & hinh 1A.

Két qud nghién cliru cho thdy st dung cac loai
polyme khac nhau cé anh huéng dén KTTP, PDI va
HLDC sau ly tdm. Trong cac cdng thirc khao sat, hon
dich nano chira HPMC E6 c6 KTTP va PDI thdp nhat
(twong irng 304,8 £ 12,1 nm va 0,216 + 0,032), phan
anh KTTP nho va tuong ddi dong déu. Pong thoi,
HLDC sau ly tam dat 50,2 + 0,4%, cao hon rd rét so
v&i cac cong thirc con lai. Do d6, HPMC E6 duoc lva
chon cho céc khao sat tiép theo.

Anh huéng cda logi chét dién hogt

Tiép tuc phdi hgp thém céc chat dién hoat (ndng
d6 1% kl/tt) vao hdn dich nano dé khao sat anh hudng
cla loai chat dién hoat dén déc tinh Iy hda cda nano
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tinidazol. Panh gid cac déc tinh cGa hén dich sau 7
gid nghién, két qua thu dwoc nhu & hinh 1B.

K&t qua cho thay viéc bd sung chat dién hoat
trong cdng thirc c6 dnh hudng dang k& dén dic tinh
cla hé nano, thé hién qua xu hudng lam gidm KTTP
so vdi hé chi s&t dung polyme riéng |&. Trong d6, hdn
dich chira NaLS c6 HLDC sau ly tdm cao nhat (52,4
0,9 %), cho thdy kha ndng twong thich t6t gitta chat
dién hoat va polyme d3 st dung, gitp 6n dinh cla hé
tiéu phan nano. H6n dich chira Tween 80 va NaD mac
du tao ra nano ¢ KTTP nho nhuwng HLDC sau ly tdm
chidat Ian lwot 33,4+ 0,3 % va 43,9 + 1,7 %, thé hién
kha nang 6n dinh con han ché. Trén co s& d6, wu tién
Iya chon hdn hop chat 6n dinh gdbm NaLS phdi hop
HPMC E6 cho céc khao sat tiép theo.

=1
g B &g

&
[=]

KTTP (nm) E

HLDC sau Iy tdm (%)

=
[=1

PRKID  HEC
cl “ - 04
350 _1_

:;] o
B 02 3

F o1

1im|,,

- 03

HPMIC EB VA

=]
=]

KTTP (nm)
HLDC sau Iy tam (%
ra
oo
[ =2 =]
i i

=

04 [

01

3h Sh 7h gh
Thei gian nghign

EKTTP {nm)

W HLDC sau ly tam (%)

Anh hudng cia ndng d6 chét dién hoat

Anh hudng clia ndng dd chat dién hoat duoc
khao sat bang cach ¢ dinh HPMC E6 ndng d6 1% kl/
tt va thay d6i ndng do NalS (0,1-1% kl/tt). Dac tinh
clia hon dich duogc danh gia sau 7 gio nghién, thu
duoc két qua & hinh 1C.

Qua két qua nghién ctru, nhan thay néng d6 NaLS
¢ anh hudng dén dic tinh cda hé nano. Trong do,
hdn dich s dung ndng dé NaLS 0,2% cho HLDC sau
ly tdm cao nhéat, dat 64,6 + 1,2%, déng thoi KTTP sau
7 gio nghién dat 238,2 + 8,6 nm va PDI 0,175 + 0,051.
Khi tdng ndng d6 NalLS cao hon (0,5 va 1%), HLDC sau
ly tdm cb xu hudng gidm. Trong khi dé, khi gidm néng
dd NaLS xudng 0,1%, KTTP tang. Vi vay, nong dd NaLS
0,2% duwoc lwa chon cho céc khao sat tiép theo.
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Hinh 1. Két qua kh3o sét cac yéu t6 cdng thirc va quy trinh nghién bi
(A. Loai polyme, B. Loai chat dién hoat, C. Néng dd chat dién hoat, D. Néng dd polyme,
E. Thoi gian nghién, F. Khéi lugng bi)

Anh hwéng cda ndng dé polyme

C& dinh néng dd NalS 0,2%, thay d6i néng do
HPMC E6 trong khoang 1-6% kl/tt d& khao sat anh
hwéng cta ndong do polyme. Dénh gid mét s6 dic
tinh ctia hon dich sau 7 gio nghién, két qua thu duoc
& hinh 1D.

Két qua khao sat cho thay néng d6 polyme cé
anh huwdng déng ké dén do6 6n dinh cha hé phan tan.
Khi tdng ndng do polyme tir 1% dén 4%, HLDC sau ly
tAm tang rd rét, tr 64,6 + 1,2% 1én 95,2 + 1,1%. Diéu
nay cho thay polyme ddéng vai trd quan trong trong
viéc 6n dinh hé phan tan, han ché sy sa lang cla tiéu
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phan. Tuy nhién, khi ndbng d6 HPMC tiép tuc tdng lén
5-6%, HLDC c6 xu hwdng gidm nhe. Ngoai ra, KTTP
¢é xu huéng tdng dan khi néng do6 polyme tang, dac
biét & ndng d6 6% vdi KTTP I&n hon 500 nm. Trong
khi d6, PDI duy tri dwdi 0,3. Xem xét téng thé céc
d&c tinh clia hén dich cho thay ndng d6 HPMC E6 4%
la t&i wu nhat, do d6 Iwa chon néng dd nay cho cac
khao sét tiép theo.

Nhw vay, thanh phan céng thirc nghién t6t nhat
chira HPMC E6 4% kl/tt va 0,2% kl/tt NaLS.

Anh hwéng cua cdc yéu té quy trinh nghién bi

Anh huéng caa thoi gian nghién

Anh hudng cta thoi gian nghién bi dén dic tinh
clia hé tiéu phan nano tinidazol duoc khao sat bang
cach gitt ¢d dinh khdi lugng bi nghién 300 g/cdi va
thay dé&i thoi gian nghién trong khodng 3-9 gio, thu
duogc két qua & hinh 1E.

Két qua khao sét cho thdy thoi gian nghién cé tac
déng dang ké dén kich thuwdc ti€u phan cta hé nano.
Khi kéo dai thoi gian nghién tir 3 dén 7 gid, kich
thwéc tiéu phan trung binh gidm r& rét, lan lugt dat
434,2 + 21,2 nm va 347,9 + 29,0 nm, trong khi chi s6
PDI clia cdc mau déu duy tri dudi 0,3, cho thay phan
bé kich thudc twong d6i dong déu. Tuy nhién, khi
tiép tuc tang thoi gian nghién [én 9 gid, kich thuéc
tiéu phan khéng giam thém dang k&, chirng té hiéu
qud gidm kich thuwdc dat téi gidi han nhat dinh. Vi
vay, nghién clru lya chon thdi gian nghién 1a 7 gio
cho cac khao sét tiép theo.

Anh huéng cda khéi luvgng bi

C6 dinh thoi gian nghién 7 gid, thay d6i khéi
lwgng bi nghién trong khodng 200-400 g/cdi dé khao
sat dnh hudng cla khéi luvgng bi nghién dén déc tinh
cla hé tiéu phan nano tinidazol, thu dwoc két qua
nhu hinh 1F.

Két qua khado st cho thay khdi lvgng bi nghién
cé anh huéng dén hiéu qud gidm kich thudc tiéu
phan. Khi str dung 200 g bi/cSi, KTTP cta hdn dich
I&n hon 400 nm. Viéc tang khdi lwgng bi lén 300 g/
ci gitp giam KTTP dat dwdi 400 nm, tuy nhién tiép
tuc tdng khéi lwvgng bi lén 400 g/c6i cho thay khéng
cai thién hiéu qua gidm KTTP. Png thdi, PDI cla cac
mau hdn dich déu duy tri dudi 0,3. Vi vay, nghién
ctu lya chon khoi lwgng bi thich hop cho mbi cGi
la 300 g.

Nhu vdy, céc thdng sé quy trinh nghién t6i wu
gbém thoi gian nghién 1a 7 gio va khéi lwgng bi nghién
cho mdi cdi 1a 300 g.

3.2. Danh gid mot s6 dic tinh ctia hé tiéu phan
nano

Kich thudc tiéu phén va chi s6 da phén tdn

V@i cac thanh phan va théng sé quy trinh téi wu,
hon dich nano thu duoc co kich thude 347,9 + 29,0
nm, PDI 0,178 £ 0,035.

Phé nhiéu xa tia X (XRD)

Phan tich phd XRD cla tinidazol nguyén liéu, hdn
hop vat ly, hén dich nano déng khoé va placebo thu
duoc két qua & hinh 2.
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Hinh 2. Ph& XRD cta tinidazol nguyén liéu (a), hdn dich nano dong khé (b), hdn hop vat ly (c) va hén
dich placebo déng kho (d)

Ph6S XRD cho thay cac pic nhidu xa déc trung cho
dang tinh thé cua tinidazol nguyén liéu. Trong khi do,
hdn dich nano déng kho cé su gidm cuong dé pic so
véi mau nguyén liéu va hdn hop vat ly, c¢é thé duoc
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chat ton tai & ca dang két tinh va vd dinh hinh.

Phé héng ngoai bién déi (FTIR)

PhS FTIR cadc mau lién quan dén cong thirc hdn
dich nano dugec thé hién & hinh 3.
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Hinh 3. Phd FTIR cla tinidazol nguyén liéu (a), HPMC E6 (b), NaLS (c), hdn hop vat ly (d), hdn dich placebo
déng kho (e) va hdn dich nano tinidazol déng khé (f)

PhS FTIR clla mau hdn hop vat Iy va hdn dich nano
déng kho van ghi nhan cac dai hap thu déc treng cla
dugrc chat, trong khi cac dai nay khdng xuat hién trén
phd placebo. Pong thdi, khéng quan sat thay sy xuat
hién ctia cac dai hap thu méi trén phd hdn dich nano
so v&i phé tinidazol nguyén liéu va placebo trong
khodng budc séng khao sat tir 400 - 4000cm™. Piéu

nay cho thay khéng cé tuwong tac hda hoc gitra duoc
chat va cac ta duoc.

Do hoa tan

Danh gia so bo dd hoa tan clia hdn dich nano thu
dwoc sau khi nghién, so sanh véi mau chirng 1a hén
dich thé (cé cac thanh phan twong tu hdn dich nano).
Két qua dugc md t3 & hinh 4.
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Thoi gian (phat)

Hinh 4. D6 thi hoa tan cla hon dich nano va hén dich tho
K&t qua danh gia cho thay hdn dich nano cai thién dang ké tdc d6 hoa tan so véi hdn dich chira nguyén

liéu tho.

4. BAN LUAN

D6i véi hdn dich nano, cac tiéu phan cé xu huéng
tang kich thudc dé lam gidm nang lugng tu do bé
mat, din dén cac hién twong két tu, sa lang hay két tu
Ostwald trong qué trinh bao ché va bao quan [5, 6].
DE khic phuc van dé nay, mot trong nhitng giai phap
phé bién 1a tao sy can trd vé mat khong gian va/hodc
dién tich gitta cac tiéu phan [7] bang cac chat 6n dinh
thich hop. Polyme va/hodc chat dién hoat khéng ion
héa thwdng dugce st dung dé tao cau tric khéng gian
codng kénh bao quanh tiéu phan. Trong khi d6, chat
dién hoat ion hda giup hinh thanh I&p dién tich kép,
tao ra lyc day tinh dién gitta cac ti€u phan. Ngoai

ra, khi ndbng dé cac chat 6n dinh qué cao cé thé anh
hwéng dén i lyc hap phu véi bé mat tiéu phan duoc
chat, 1am hoén dich kém &n dinh hon [5]. Do do, viéc
khao sat ndng d6 chat én dinh cling rat can thiét.
Trong nghién ciru nay, anh hwdng cla loai va
ndng do6 chat 6n dinh d3 dwoc khao sat. K&t qua cho
thdy HPMC E6 |a polyme phu hop dé duy tri d6 6n
dinh cta hdn dich, c6 thé do kha ning hap phu tét
I&n bé mét tiéu phan duwoc chat. Sy két hop thém
NaLS lam gidm KTTP, néng d6 NaLS t&i wu |3 0,2%,
phl hop vdi cac cong bd trwdc day dé xuat ndng do
chat dién hoat nén thap hon ndng dd micell t&i han
[8]. V& ndng dd polyme, day |a yéu t8 quan trong anh
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huwdng dén do 6n dinh cGa hén dich qua qua trinh ly
tdm. BGi 18 ndng dé polyme tdng lam tang d6 nhét
ctia hdn dich, dan dén lam gidm dang k& hién twong
sa lang clia tiéu phan nano.

Vé cac yéu t6 quy trinh, thoi gian nghién va ty 1é
khéi lugng bi so véi hon dich nghién d3 duoc khao
sat dé Iya chon théng s t6i wu. Nhin chung, ting
thoi gian nghién va khéi luvgng bi déu lam ting tan
suat va dap, do dé dé dang thu duoc hon dich nano
¢6 KTTP va PDI nhd. Tuy nhién, néu thoi gian nghién
kéo dai va/hodc khdi lwong bi qud 16n, hiéu suat
cla qua trinh nghién khéng dwoc ddm bao. Mét sb
nghién clru cho thdy sau qua trinh nghién KTTP chi
giam dén kich thudc tdi han nhat dinh va tham chi
c6 thé ting |&n theo thoi gian [9, 10].

Vé cac dic tinh cla hdn dich nano, tiéu phan
nano duoc xac dinh kich bang phuong phép tan xa
anh sang dong (DLS), day 13 phwong phap phé bién
va phu hop dé danh gia kich thuwéc thiy déng hoc
(hydrodynamic size) cta cac hé phan tan nano trong
moi trudong 1dng nhu hdn dich nano. Phuong phap
bao ché& nghién bi thu dugc nano cé kich thudc nhd
dan dén tang dién tich tiép xtc véi mdi trudng hoa
tan, diéu nay kéo theo t6c dd hoa tan ting theo
phuong trinh Noyes—Whitney [1, 2]. Két qua thlr
hoa tan cho thay hé nano cai thién t6c dé gidi phéng
duoc chat so véi hon dich tho. Dya trén phan tich
trang thai ton tai clia dwoc chat bang phd XRD, su
khéc biét vé s lwong va cudng do pic nhiéu xa cla
mau hdn dich nano so vdi dwoc chat nguyén liéu va
hdn hop vat ly cho thay rang cé thé tinidazol trong
hdn dich nano ton tai & ca 2 dang két tinh va vo dinh

hinh. Su thay d&i vé trang thai két tinh dwoc cho 13
¢ lgi trong viéc cai thién dac tinh hoa tan cta dugc
chat, tuy nhién nghién ctru hién tai chi danh gia déng
hoc hoa tan ma chwa xac dinh d6 tan bdo hoa & trang
thai can bang. K&t qud FTIR cho thay cac dai hap thu
d&c trwng cla dwoc chat van duoc bao toan trong
hdn dich nano déng khd, ngoai ra, khéng xuat hién
céc dai hap thy mdi trén phé nano tinidazol so vdi
tinidazol nguyén liéu va placebo. Diéu nay chirng té
cdng thirc cd tinh twong thich t6t, gép phan dam bao
dd én dinh hda hoc clda dugc chat trong hé nano.

K&t qua cda nghién ctru d3 1am rd vé vai tro cla
cdc yéu té cdng thirc va quy trinh, tir 6 dwa ra co s&
ban dAu cho viéc phét trién dang bao ché& hoan chinh
chtra hdn dich tinidazol trong mot cong bé clia nhém
tac gia [3].

5. KET LUAN

Nghién ctru dd danh gid dwgc anh hudng cla cic
yéu t6 cong thirc va quy trinh bao ché dén mot s6 dac
tinh Iy hda cla hé tiéu phan nano tinidazol. Qua dé,
dua ra quy trinh bao ché nano tinidazol véi ham lvgng
duoc chat 16n (3,3% ki/tt) bang phuwong phap nghién
don gian va hiéu qua. Céc chat 6n dinh dugc st dung
cho hon dich gdbm HPMC E6 4% kl/tt va 0,2% kl/tt NaLS.
H6n dich nano thu dwoc d3 cai thién dang ké toc do
hoa tan so véi hdn dich tho. Pay 1a két qua lam co s&
ban d4u cho cac nghién ctru tiép theo tng dung hé tiéu
phan nano tinidazol vao cac dang bao ché hoan chinh.

L&i cdm on: K&t qua nghién ciu dwoc tai tro bdi
dé tai KHCN cap Trudng, Trwdng Pai hoc Y — Duorg,
Pai hoc Hué, m3 s6 19/24.

TAI LIEU THAM KHAO

1. Junghanns JU, Muller RH. Nanocrystal technology,
drug delivery and clinical applications. International
Journal of Nanomedicine. 2008;3(3):295-309.

2. Joshi K, Chandra A, Jain K, Talegaonkar S.
Nanocrystalization: An Emerging Technology to Enhance
the Bioavailability of Poorly Soluble Drugs. Pharmaceutical
Nanotechnology. 2019;7(4):259-78.

3. Nguyen NTK, Nguyen CN. Development of tinidazole
nanoparticle loaded thermosensitive mucoadhesive gel
toward periodontal therapy. Journal of Drug Delivery
Science and Technology. 2026;115:107756.

4. Yao J, Cui B, Zhao X, Wang Y, Zeng Z, Sun C, et
al. Preparation, characterization, and evaluation of
azoxystrobin nanosuspension produced by wet media
milling. Applied Nanoscience. 2018;8(3):297-307.

5. Wu L, Zhang J, Watanabe W. Physical and chemical
stability of drug nanoparticles. Advanced Drug Delivery
Reviews. 2011;63(6):456-69.

6. Li J, Wang Z, Zhang H, Gao J, Zheng A. Progress in
the development of stabilization strategies for nanocrystal

56

preparations. Drug Delivery. 2021;28(1):19-36.

7. Peltonen L, Hirvonen J. Pharmaceutical nanocrystals
by nanomilling: critical process parameters, particle
fracturing and stabilization methods. Journal of Pharmacy
and Pharmacology. 2010;62(11):1569-79.

8. Hong C, Dang Y, Lin G, Yao Y, Li G, Ji G, et al. Effects
of stabilizing agents on the development of myricetin
nanosuspension and its characterization: An in vitro and
in vivo evaluation. International Journal of Pharmaceutics.
2014;477(1):251-60.

9. Moribe K, Ueda K, Limwikrant W, Higashi K,
Yamamoto K. Nano-sized crystalline drug production
by milling technology. Current Pharmaceutical Design.
2013;19(35):6246-58.

10.TianY, WangS$S, YuY, Sun W, Fan R, Shi J, et al. Review
of nanosuspension formulation and process analysis in
wet media milling using microhydrodynamic model and
emerging characterization methods. International Journal
of Pharmaceutics. 2022;623:121862.

TAP CHI Y DUQC HUE - HUE JOURNAL OF MEDICINE AND PHARMACY - ISSN 3030-4318; eISSN: 3030-4326



