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Abstract: Microsponges are spherical particle systems with many channels and pores on the surface
and inside, typically measuring less than 300 pm in diameter. Compared to conventional dosage
forms, microsponges offer controlled drug release, improved bioavailability, reduced side effects,
and enhanced solubility of poorly water-soluble drugs. Their porous structure enables high drug-
loading capacity for both hydrophobic and hydrophilic drugs. This article provides an overview of
microsponges, including an introduction and composition of microsponges, methods of
microsponges preparation (liquid-liquid suspension polymerization and quasi-emulsion solvent diffusion
method), and potential applications of microsponges in pharmaceutics. This information is expected to
contribute effectively to the research and development of advanced drug delivery systems.
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Vi cau x6p - Ung dung trong bao ché thudc
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Tém tit: Vi cau xdp la cac hé tiéu phan hinh cau ¢6 céu trac x0p, kich thude nho, thuong dudi 300
um. So vai cac dang bao ché quy wdc, vi cau x6p co thé giai phong duge chat kiém soat, tang sinh
kha dung, giam tac dung khong mong mudn hogc lam tang d¢ tan cua duoc chat. Vi cau xop cé the
mang duoc ca duge chat ky nudc va than nude. Bai viét nay trinh bay tong quan Ve hé vi cau x4p,
bao gdm gi6i thiu vé vi cau xop, cac thanh phan co ban cua vi ciu x6p. Bai viét cling mo ta hai
phuong phép bao ché vi cau xp (phuong phap polyme hoa hdn dich long-long va khuéch tan dung
mdi tir nhii twong) va dua ra mot so nghién ctru g dung cua hé vi cau xop trong bao ché thude.

Thong tin bai viét cung cép s& dong gdp hitu ich vao viéc nghién ctru va phat trién cac dang thudc.

Tir khéa: Vi cau x6p, polyme, khuéch tan dung méi tir nhii tuong.

1. Giéi thiéu

Vi cau x0p (microsponges) la mot trong
nhing hé dua thudc tién tién co thé | ing dung Vao
duong dung thube qua da, dudng ubng va mot sb
duong dung khac. D6 13 cac vi cau kich thude
nho dudi 300 pm, c6 nhiéu kénh va 15 tao thanh
cAu tric xop giong nhu bot bién khé [1, 2].

Vi cau x0p giong vi cau noi chung & chd déu
ciu tao tur polyme tao cau trac déng nhat nhung
V1 cau thuong khong xp va duge chit trong v1
cau phan tan trong toan b6 khdi polyrne Vi cu
x0p ¢6 cau trac x0p trong d6 duoc chat phan tan
trong mang ludi x0p. So vdi vi nang, vi cau x6p
khong c6 cdu trac 18i-vo va duoc chit khong tap
trung trong phan 16i. Con so vai vi bot, vi cau
x0p khong co cdu trac 16p ngoal va 161 khi ph1a
trong. Phan 15 x6p cua vi cAu X0p khac v6i phan
16i khi cua vi bot do phan 156 xdp khong chira khi
con 161 khi cua hé vi bot ¢ thé chira mot hodc hdn
hop khi. Vi cau x5p bén viing hon so véi vi bot.
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Vi cau x6p thuong duoc bao ché bang
phuong phép nhu: khuéch tan dung méi tir nhil
tuong va polyme hoa hon dich long-long [1, 2].
Vi cau x6p ¢6 nhiéu vu diém nhu: giai phong
thudc kéo dai, kha nang mang dugc chit cao,
tang kha nang hoa tan, ting do on dinh cua duoc
chat va ting sinh kha dung. Nho do, bao ché
thudc dang vi cau xdp giup ting hiéu qua dleu tri
va giam tac dung khong mong mudn. Vi cau xop
¢6 thé mang ca dugc chét than nude va ky nudc.
Véi nhimg uu diém trén, vi cau xp co nhleu
trién vong Ung dung trong nghlen clru phat trién
cac dang thube. Bén canh do, vi cdu xdp ciing co
nhugce diém nhu dung méi sir dung trong qua
trinh bao ché c6 thé gay hai mdi truong va giy
chay, mot s it vét monome ddc tinh va co hai
cho stc khoe con nguoi [1-3]. Trong bai tong
quan nay, thanh phan chinh cua vi cau x0p,
phuong phap bao ché va ing dung cua vi ciu X0p
trong bao ché thude dugc hé thong hoa. Bai tong
quan cling dé cap té1 mot dang cai tién ctia vi cau
x0p - h¢ nano x0p.
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2. Thanh phan

Duoc chat: Dugc chat dung trong bao ché vi
cau x0p c6 thé 1a cic nhom dugc chat chong
ndm, diét khuén, chéng viém khong steroid,
khang histamin, chen kénh calci,.

Polyme: Polyme la thanh phan chmh céu tao
nén vi cau x0p. Polyme dugc st dung v6i vai tro
gitip hinh thanh mot “l6ng” bot siéu nho. Céc
loai polyme duoc sir dung c6 the la polyme tu
nhién hodc tong hop bao gdom: Eudragit
(Eudragit RS100, Eudragit RSPO, Eudragit
S100, Eudragit EPO, Eudragit RL100, Eudragit
L100), acid polylactid-co-glycolic, acid
polylactic, polydivinyl benzen, polyhydroxy
butyrat, p-cyclodextrin, celulose vi tinh thé va
ethyl celulose,... [1-3].

Chdt héa déo: ¢6 vai trd cai thién tinh chét
co hoc cua polyme, on dinh cau trac 16 x6p. Didu
nay dic biét quan trong voi cic vi cau xOp sir
dung polyme ethyl celulose hodc Eudragit. Cac
chat hoa déo dugce sir dung bao gom: triethyl citrat,
dibutyl phthalat, diethyl phthalate,... [1, 2].

Monome: Trong phuong phap bao ché vi cau
x6p bang cach polyme hoa hén dich 1ong-long,
monome cé vai trd gitip hinh thanh cau tric vi
cau xop do co6 kha ning lién két v6i nhau tao
polyme qua phan ung tring hop. Mot sb
monome thuong dung la styren, acid
methacrylic, methyl methacrylate,... [1, 2, 4].

Cht tao lién két chéo: trong qua trinh tao vi
ciu x6p bang phuong phap polyme hoa hdn dich
long-long, chat tao lién két chéo dong vai tro
quan trong. Cac chit ndy giup cdc monome lién
két v6i nhau dé hinh thanh cau trac vi cau. Chat
tao lién két chéo 1a divinylbenzen, ethylen glycol
dimethacrylat, glutaraldehyd,... [2, 4].

Chit tao xép: Chét tao xép duoc thém vao sé€
tao ra cac 10 xop phan bd déu va lién két véi
nhau, lam cho dién tich bé mat 16n hon dé mang
duoc chét. Co ché cua chit tao xép 6 thé 1a:

Co ché bay hoi: Khi dung méi bay hoi trong
qué trinh bao ché, dé lai cac 15 xép. Vi du:
dicloromethan, ethyl acetat, chloroform,...

Co ché sinh khi: tao khi carbonic hodc
oxygen. Vi du: hydro peroxyd hoac natri
hydrocarbonat,...

Co ché hoa tan-khuéch tan: Chat tao xop 1a
céc chat tan trong nudc. Sau khi vi cau hinh
thanh, chit tao xp hoa tan vao méi truong phan
tan (thuong 1a nude), dé lai 16 rong bén trong. Vi
du: manitol, natri clorid,...[1, 2, 4, 5].

Dung méi hitu co: dung moi c0 vai tro hoa
tan duoc chat va cac chat khac trong thanh phan
vi cau x6p. Yéu cau ctia dung mdi 1a phai bay hoi
dé dang dé tao ciu triic x6p. Cac dung méi hitu
co phd bién trong bao ché vi cau xép nhu
dicloromethan, ethyl acetat, cloroform, aceton,
ethanol, isopropanol,...[1, 4, 5].

Chdt dién hoat: chét dién hoat duoc sir dung
trong thanh phin vi cau xdp voi vai tro hinh
thanh va 6n dinh nhil twong, 1am giam kich thudc
hat. Ngoai ra, chat dién hoat con anh huong den
kha nang giai phong duoc chét tir hé vi cau xp.
CAc chét dién hoat dugc st dung bao gom Tween
80, alcol polyvinylic, natri laurylsulfat,... [4-6].

3. Phuong phap bao ché

Vi cau x6p c6 thé duoc bao ché bang nhidu
phuong phap nhu khuéch tan dung méi tir nhi
tuong, polyme hoa hdn dich 10ng-long, khuéch
tan dung mai tir nhii twong kép nudc/dau/nudée,
dong kho hodc ding chat tao xdp,... [1, 2]. Hai
phuong phap chinh dugc 4p dung chii yéu la:

3.1. Phwrong phdp khuéch tan dung méi tie nhii twong

Phuong phép khuéch tan ‘dung mo6i trr nhi
tuong 1a phuong phap pho blen chiém t&i 90%
cac nghién ciru bao ché vi cau xop Theo phuong
phap nay, vi cdu xdp dugc bao ché bang cach hoa
tan polyme va duoc chit trong dung méi hiru co
d& bay hoi thich hop dé tao thanh pha noi. Pha
ngoai duoc bao ché bing cach hoa tan chét dién
hoat trong nudc tinh khiét & nhiét do phong. Sau
d6, pha noi duoc két hop voi pha ngoai & nhiét
d6 phong va hdn hop duogc khudy lién tyuc trong
mot khoang thoi gian nhat dinh véi toc do phu
hop. Su tuong tac giita dung moi va dugc chat
manh hon tuong tac gitta dung moi hai pha, do
d6 pha ndi dugc phan tan vao pha ngoai dudi
dang gan giéng nhil twong. Ngay sau khi hinh
thanh nhii twong, dung mdi pha ndi va pha ngoai
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khuéch tan theo hudng nguoc chiéu nhau. Pha
nuée khuéch tan vao cac giot nhil twong lam
giam d6 tan cua dugc chét, dan dén su két tinh
dugc chat [2]. Loc dé thu dugce vi cau Xép. Sﬁy kho.

Uu diém cua phuong phéap nay 1a don gian,
c6 d6 lap lai, kha nang mang dugc chat cao, kich
thudce vi cau x6p phu thuge toe do khuay, c6 thé
dé dang thu duoc vi cau x6p hinh cau. Tuy nhién,
phuong phap nay khong thich hop véi dugc chat
tan trong nudc [2, 4].

3.2. Polyme héa hon dich long-long

Vi cau x6p c6 thé duoc bao ché theo phuong
phap mot bude hodc hai bude. Cu thé nhu sau:

3.2.1. Phwrong phap mot buoc

Trong phwong phap nay, cac monome, chit
tao lién két chéo va duoc chét dugc hoa tan dung
moi phu hop. Sau d6, hén hop thu dugc duoc
phan tan trong pha nudc, cd mat chét dién hoat,
chat gay phan tan, két hop voi qua trinh khudy
dé tao thanh hdn dich. Qua trinh polyme héa
dugc khoi dau béng cach thém cht xuc tac hodc
tang nhiét do. Qua trinh polyme héa tao ra hé
“binh chira” c6 cac 16 réng & bé mit. Vi cau xop
dugc tao thanh chira dugc chat. Loc, rira va siy
kho vi cau thu duoc.

Phuong phap nay don gian, tiét kiém thoi
gian, phtt hop véi duoc chat bén véi nhiét va moi
truong phan ing. Tuy nhién, han ché ctia phuong
phap nay 1 hiéu suat mang dugc chit c6 thé thap
néu duoc chéat khong bén trong diéu kién phan
ung hoac bi giai phong sém trong qua trinh tao
vi cau x6p.

3.2.2. Phurong phap hai buoc

Néu duoc chit khong phu hop voi diéu kién
polyme héa (nhiét dod, chat xuc tac), co thé su
dung phuong phap hai budc. Phuong phap nay
tuong tu phuong phap mdt budc nhung khong
dua duoc chat vao qua trinh polyme hoa. Sau khi
thu duoc vi cau, tién hanh dua duge chat vao vi
cau bang cach khuéch tan dugc chit tir dung moi
phi hop. Loc va say khé vi cau thu dugc.

Phuong phap nay pht hop voi duge chat kém
bén véi nhiét. Nhuoce diém 1a quy trinh bao ché
phtre tap hon phuong phap mét budce [1, 4].

4. Ung dung ciia vi ciu xp trong bao ché thudc

Vi cau x0p ngay cang duoc tmg dung rong
rii trong cac dang bao ché do ¢ thé mang duoc
chat d& tan va it tan trong nudc nhu cic nhém
duoc chét chéng nam, diét khuan, chéng viém
khong steroid, khang histamin, chen kénh
calci,... Vi cau x&p co thé dua vao cac dang bao
ché kem, md, gel, emulgel, vién nén, vién nang,
hé ndi & da day,... [2].

4.1. Thuéc dimg qua da

Véi uu diém giai phong dugc chat dan dan,
vi cau xop dugc mg dung rong réi trong cac
dang thudc dung qua da. Bac diém nay cua vi cau
x6p s& han ché hién tuong giai phong dugce chat
qua nhanh, dan dén 16p ha bi va biéu bi bj tich tu
duogc chat qua muc co thé gy kich tmg [2, 3].

M. Li va cong sy dd bao ché vi cau xbp
baicalin-mét flavonoid chiét xuat tr dugc liéu
v6i hoat tinh chong viém. Vi cau xdp duge bao
ché bang phuong phap khuéch tan dung moi tir
nhii twong. Cong thirc dugc lua chon sfr dung
duogc chat. Vi cau xop bao ché du’qc co kha nang
mang dugc chét khoang 54,06 + 3,02% va hi¢u
suét 70,37 £ 2,41%. Hinh anh chup vi cau x6p
quan sat bang kinh hién vi dién tir quét duoc thé
hién ¢ Hinh 1. Két qua danh gia kha ning chong
viém in vitro tir vi ciu x6p baicalin trén cac dai
thuc bao chudt cho thiy phan Gmg viém giam
dang ké [6].

Loai polyme sir dung anh huong déang ké dén
dic tinh vi cau xdp. Véi su két hop cua cac
polyme, M. V. Junqueria va cong sy da nghién
ctru bao ché vi cau x6p xanh methylen st dung
polyme ethyl celulose va Eudragit RS100 hoac
HPMC phthalat bang phuong phép khuéch tan
dung méi tir nhii twong. Vi cau x6p thu duoc co
hinh ciu va ciu trac xdp. Vi cau xdp bao ché véi
ta dugc Eudragit RS100 va ethyl celulose c6 kich
thudc 16n hon (8-13 um) va hiéu sut tao vi cau
cao hon (62,0-77,0%) trong khi d6 vi cau xdp
bao ché véi ta dugc ethyl celulose va HPMC
phatalat c6 kha ning mang dugc chét cao hon va
giai phong dugc chat kéo dai téi 24 giv [6].
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Hinh 1. Hinh anh vi cau x4p baicalin quan sat bang kinh hién vi dién tir truyén qua
véi d6 phong dai 1an lugt 100 va 1000 lan.

Su ¢6 mit ctia cac chat dién hoat trong thanh
phan vi cau anh hudng dén mét sé dic tinh vi
ciu. Y. He va cong su bao ché gel chira vi cu
x6p lornoxicam dung trong diéu tri viém khop.
Vi cau x6p dugc bao ché bing phuong phap
khuéch tan dung moi tir nhil tuong voi cac chat
dién hoat khac nhau bao gom: alcol polyvinylic,
Tween 80, Gelucire 48/16 va Gelucire 50/13.
Két qua cho thay cac mau vi cau xp c6 kha ning
mang dugc chat tir 68,3-85,5%, hi¢u suat dat
65,0-77,0%. Ve kha nang giai phong dugc chit,
trr mau vi cau XOp bao ché véi chit dién hoat
Tween 80, cac mau con lai déu giai phong theo
dong hoc bac khong [7].

Vi cau xop c6 kha nang mang dugc chat cao
do dugc chat dugc phan bd trong ciu tric mang
ludi xop Trong nghién ctru ctia J. Zheng va cong
su, vi cau x0p chira acid salicylic dugc bao ché
bang phuong phap khuéch tan dung méi tir nhii

tuong. Két qua cho thiy vi cau x6p duoc tao
thanh v6i hiéu sudt 84,9% va kha ning mang
dugc chat 68,7%. Vi cau xép ¢ cAu trac hinh
cau xbp, kha ning giai phong kéo dai toi 72 gio
[8]. N. Devi va cong sy da nghién ciru bao ché vi
cau xdp chira clobetasol propionat. Vi cau xop
dugc bao ché véi ‘polyme Eudragit RS100 bang
phuong phap khuéch tin dung méi tir nhii tuong.
Vi cau x6p bao ché c6 kich thudc khoang 12,2 -
45,8 um, kha niang mang duoc chit khoang 60,0
- 96,4% va giai phong dugc chit t6i 92,0%. Tiéu
phan clobetasol dugc dua vao gel Carbopol va
danh gia cac dic tinh cua gel. Két qua danh gia
kha ning giai phong cho thay duoc chat giai
phong tuir gel tuan theo dong hoc bac khong va
khéng c6 pha giai phong dot ngot ban dau [9].

Bang 1 trinh bay mot s6 polyme sir dung bao
ché vi cau x0p dung qua da bang phuong phap
khuéch tan dung moi tir nhil tuong.

Béng 1. Mot s6 polyme sir dung bao ché vi cau xp dung qua da
bang phuong phap khuéch tan dung moi tir nhil tuong

STT Dugc chat Polyme sur dung Tai liéu tham khao
1 Tazarotene Ethyl cellulose [10]
2 Resveratrol Eudragit RL100 [11]
3 Clindamycin Ethyl cellulose [12]
4 Benzoyl peroxyd Acid poly lactic-co-glycolic [13]
5 Mupirocin GOm dammar ethyl celulose tong hop [14]
6 Silymarin Ethyl cellulose [15]

4.2. Thuéc ding dwong uong

Dang thudc ubng duoc sir dung pho bién do
chi phi thap, d& bao quan-véan chuyén, dé sir dung

va nhan dugc sy tuan thi cao ciia bénh nhan. Tuy
nhién, dang thudc nay c6 nhurge diém 1a sinh kha
dung thép v6i mot s6 duoce chét va néng do trong
mau dao dong 16n. Bén canh do, thude dung
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duong ubng co thé giai phong duge chat khong
hoan toan, giam hiéu qua ctia thudc va phai ding
thudc nhiéu 1an trong ngay. Mot trong nhiing
bién phap khic phuc nhitng han ché d6 1a bao
ché thubc dudi dang hé phan phdi ¢6 kiém soat,
trong do hé vi cau x6p 12 mot giai phap c6 tiém
ning. Vi cau xop ciing c6 thé kéo dai thoi gian
luu thude tai da day hodc lam ting do tan cia
duoc chat it tan [2].

Vi cau x6p duge ung dung trong mot s6 hé
luu thude tai da day dudi dang hé noi trén dich
vi. Hé ndi trén dich vi 1a hé c6 kha nang bi gilt
lai trong da day trong thoi gian dai ma khong bi
anh hudng boi qua trinh thao rong cua da day.
Diéu nay gitp ting thoi gian luu thudc tai da day
hodc kiém soat giai phong tai vi tri da day trong
nhiéu gi0. M. Jafar va cong su da nghién ctru bao
ché vi cau xdp apigenin co thoi gian luu lau tai
da day voi tac dung khang vi khuan H.pylori. Vi
ciu x6p duogc bao ché bang phuong phap khuéch
tan dung mdi tir nhil twong, st dung polyme
Eudrag1t RS100. Hé vi cau xdp bao ché duoc
danh gia cac dac tinh 1y hoa, kha nang luu gil
trong da day in vivo va nghién ctru kha nang
khang H. pylori in vitro. Két qua cho thay vi cau
x6p bao ché duoc co hiéu suit tao vi cau tdt
(76,2% + 0,8), kha ning mang dugc chit cao
(97,8% =+ 0,8), thoi gian gilr lai da day in vitro
kéo dai va giai phong duogc chat tir tir. Hinh anh
chup kinh hién vi dién tir quét cho thdy vi cau
x0p ¢6 hinh cau, bé mit xp va cac 16 xdp lién
két v6i nhau. Hinh anh phd hdng ngoai gin
khong phat hién thay tuong tac dwoc chét va
polyme. Hon nira, theo hinh anh si€u am trén
chudt, vi cau x0p c6 kha ning ndi trong 4 gid
trong da day chudt. So sanh voi aplgenln nguyén
liéu, hoat dong khang khuan ctia apigenin doi v6i
H. pylori cao hon gan gip d6i va thoi gian giai
phong kéo dai hon. Nhu Vay, vi ciu x0p chira
apigenin dugc coi 1a mdt giai phap thay thé kha
thi c6 thé tng dung trong diéu tri vi khuén H.
pylori [16].

Vi ciu x0p duogc ng dung trong cac dang
thudc giai phong kéo dai. Carbamazepine la
dugce chét co tac dung chéng dong kinh dugc sir
dung trong diéu tri chimg dau day than kinh sinh
ba, dong kinh va rdi loan ludng cyc. Vi cau xp

carbamazepine dugc ché tao bang phuong phap
khuéch tan dung méi véi ty 1& cac thanh phan
khac nhau cua ethyl celulose va alcol
polyvinylic. Két qua nghién ciru cho thay néu
tang do nhot cua pha ndi lam tang kha nang
mang duoc chat vao cac vi cau xop, tang nong
do ethyl celulose lam tang kich thudc vi cau xop
va ting kha ning mang dugc chat, dong thoi tc
d6 giai phong dugc chét giam. Cong thirc t6i wu
vi cau xép duogc lya chon va nghién ctru sinh kha
dung dudng udng trén thé bach tang. Dién tich
dudi duong cong nf)ng d6 huyét tuong theo thoi
gian ting gip 2,6 lan so voi carbamazepin
nguyén liéu. Nghién ctru nay cho thay vi cau X0p
¢6 trién vong trong dang thudc ding dudng udng
giai phong kéo dai [17].

Bing cach dwa duoc chit vao vi cau xdp, cac
nha nghién ctru bao ché c6 thé lam cham qué
trinh giai phong duoc chit, giam néng d6 dinh
trong mau, tir d6 giam tich Iy duoc chét trong
cac mo, giam tac dung khong mong mudn. A.U.
Ali va cong sy da nghién ciru bao ché vi cau xép
simvastatin dung duong uong c6 kha nang giam
thiéu doc tinh trén co. Vi cdu x6p duoc ché tao
bang phuong phap khuéch tan dung méi tir nhil
tuong, st dung polyme Eudragit RS100. Két qua
cho thdy vi cau x6p bao ché duoc véi hiéu suat
mang dugc chét dat t&i 82,5 + 1,3%, kich thudce
hat trung binh cuia vi ciu xép tir 53,8 + 6,4 dén
86,0+4,8 pmva phan trim giai phong dugce chat
tir vi cau xOp cao hon dang ké so véi ter hon dich
thudc. Dién tich bé mit riéng cta vi cau x6p tdi
vu duge lira chon 14 16,6 m%/g cho thiy vi cu
x6p c6 d6 xp nhit dinh. Cac nghién ctiru mé hoc
va mo hoa hoc glycogen trong co xuong cua
chudt bach duc cho thiy rang vi cau xdp an toan
hon simvastatin ty do trong viéc giam thiéu doc
tinh trén co [18].

Khong chi kéo dai giai phong duoc chat, bao
ché dudi dang vi cau xdp ciing 1a mot trong
nhitng bién phap lam ting dé tan cta duoc chit,
tir d6 tang sinh kha dung duong udng. Sirolimus
1a mdt chat e ché mién dich manh, da duoc
chirng minh 1a ¢6 hoat tinh trong viéc uc ché su
dao thai ghép trong qua trinh ciy ghép. Y.
Mehmood va cong sy d nghién ctru bao ché vién
nén mini chtra vi cu xép nhim cai thién d6 hoa
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tan, d0 6n dinh cua dugc chit va sinh kha dung.
Polyme dugc Iya chon la B-cyclodextrin va
NEOCEL C91 (hén hop celulose vi tinh thé va
natri croscarmelose). Vi cau x6p duoc bao ché
bang phuong phap khuéch tan dung méi tir nhil
tuong va dugc dua vao vién nén mini c6 duong
kinh 4 mm. Két qua phan tich ph6 nhidu xa tia X
va quét nhiét vi sai cho théy, o dang vi cu xép,
dugc chét da thay doi tir trang thai tinh thé sang
trang thai vo dinh hinh. Duogc chét ¢ dang tinh
khiét van khong hoa tan & ca méi truong pH 1,2
va pH 7,4, trong khi d6, vi cau xdp giai phong
dugc hon 75,0% duogc chét sau 20 phit trong ca

hai moi truong dém c6 pH khac nhau. Sau 60
phut, vi ciu xdp giai phong hon 94,0% & pH 1,2
va 92,0% giai phong & pH 7,4. Két qua danh gia
sinh kha dung cua vién nén mini trén nguoi tinh
nguyén cho thiy cac gia tri Cmax, AUCo-. ting
gap 2 1an so v6i dang duoc chét két tinh ban dau.
Nhu vay, vién nén mini dugc bao ché véi vi cau
x6p str dung polyme p-cyclodextrin va NEOCEL
C91 c¢6 thé tang sinh kha dyng cua sirolimus
[19]. Bang 2 trinh bay mdt sO polyme st dung
bao ché vi cau x6p dudng udng bang phuong
phap khuéch tan dung méi tir nhil twong.

Bang 2. Mot sO polyme sir dung bao ché vi cau xdp duong udng
bang phuong phap khuéch tan dung moi tir nhii twong

. \ Tai liéu
STT Duoc chat Polyme su dung tham khio
1 Luteolin Eudragit RS, ethyl cellulose [20]
> | Tolterodine tartrat Ei?\;laglt RSPO, hydroxypropyl methyl cellulose [21]
3 | Fexofenadin Eudragit EPO [22]
4 | Dicyclomine hydroclorid Hydroxypropyl methyl cellulose [23]
5 | Erlotinib hydroclorid Ethyl cellulose, pectin [24]
6 Mitiglinid Ethyl cellulose, alcol polyvinylic [25]
7 | Pentoxifylline Eudragit E100 [26]
8 | Flurbiprofen Eudragit RS100 [27]
9 | Orlistat Eudragit RS100, ethyl celulose [28]
10 | sirolimus B-cycl?de:xtrln2 NEOCEL C91 (hon hop celulose vi [19]
tinh th€ va natri croscarmelose)

4.3. Mot 56 duong diing khdc

Ngoai dudng ubng va ding qua da, vi ciu
x6p ciing duoc ung dung trong cac dang bao ché
dung theo cic duong dung khiac nhu dung tai
mat, mang phim dit 4m dao,... M. M.
Obiedallah da bao ché gel chira vi cau xdp
acetazolamid tai chd dé dua thudc vao mét nhim
muc dich cai thién hiéu qua diéu tri va giam tac
dung khong mong mudn toan than. Cac vi ciu
x6p duoc bao ché bang phuong phap khuéch tan
dung moi tir nhil twrong. Cong thure duge lua chon
v6i ty 18 dugc chét: polyme 14 2:1 cho thiy hiéu
sudt mang dugc chat khoang 82,0% va kich
thudc hat trung binh khoang 10 pm véi chi sb da
phan tan 14 0,22, d4y 1a nhiing dac diém phu hop
v6i duong dung dua thude vao miat. Cac gel in

situ chira vi cAu x8p bao ché duge danh gia vé
céc tinh chat 1y hoa (pH, kha ning tao gel, thoi
gian tao gel va tinh chat luu bién) va cac nghién
ctru in vivo. Khi nghién ctru trén mit tho, cong
thirc dugc lya chon c6 hiéu qua diéu trj cao hon
S0 VOi gel chira h6n dich tiéu phan duoc chat. Gel
chura vi cau x6p acetazolamid khong gay kich
ung cho mat tho. Nhimg két qua nay chi ra rang
gel vi cau x0p acetazolamid in Sltu c6 thé su
dung trong cac hé dua thudc vao mét [29].

P. L. Mandlik va cong sy da nghién ctru bao
ché mang két dinh sinh hoc chira vi cau xdp
fluconazole. Vi cau xop dugc ché tao bang
phuong phap khuéch tan dung méi tir nhil tuong,
trong do, ty 1¢ fluconazol: ethyl celulose dugc
khao sat voi cac ty 1€ khac nhau 1:2,5, 1:3 va
1:3,5. Vi ciu xép bao ché duoc danh gia cac dac
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tinh vé kha ning mang dugc chat, kha ning giai
phong thude va kha ning khang khuan. Sau do,
vi cau x6p duoc dua vao mang phim, st dung
polyme pectin va gdm xanthan. Vi cau xdp thu
duoc cd kha nang mang dugc chét cao (94,2%),
kich thudc 14,7 pm va giai phong duge chit 91,1
+ 1,5% trong vong 10 gio. Hon nira, mang phim
¢6 d6 day 92 pm, ham am 5,6 + 0,5% kl/kl va

d6 bén kéo tot, thich hop dung cho dudng am
dao [30].

V6i img dung phong phi, phtt hop véi nhiéu
dugc chat, dang bao ché vi ciu xdp di duoc
nghién ctru rong rai. Hién nay, trén thi truong co
kha nhiéu ché pham thuong mai duoc bao ché
duéi dang vi cau x6p (Bang 3).

Béng 3. Mot s6 ché phdm chira vi cau xdp trén thi truong

STT Tén san pham Dugc chat Nha san xuat
1 Carac Cream Fluorouracil Dermik Laboratories, My
2 Retin-A-Micro Tretinoin Ortho-McNeil Pharmaceutical, My
3 | Salicylic Peel 20 & 30 Acid salicylic Biophora, Canada
4 Line Eliminator Dual Retinol Facial Retinol Avon, M§
Treatment
5 | Micro Peel Plus/Acne Peel Acid salicylic Biomedic, Phép
6 | EpiQuin Micro Hydroquinon, retinol Skin Medica Pharmaceutical, My
7 | Neobenz® Micro Benzoyl peroxid Intendis, Purc

Gan day, cac nghién clru cia mot sd tac gia
trén thé gidi dé cap dén cac hat nano x6p - mot
dang cai tién cua vi cau xdp. Hat nano x6p 1a hé
tiéu phan str dung polyme lién két chéo tao ra cac
hat nano ra“in co cac khoang kich thudc nho. Khac
Vv6i cac vi cau xop, z Vicau xop thuong su dung
cac polyme tao cau tric hat xop hinh ciu con
nano x6p chii yéu duoc bao ché bang cach sir
dung polyme tao lién két chéo. Polyme thuong
dugc sir dung 1a cyclodextrin lién két chéo. V&
kha ning giai phéng dwoc chét, vi cau xdp
thucmg giai phong cham va kéo dai, con nano
x6p giai phong kiém soat hoic giai phong hudng
dich. Ngoai ra, h¢ nano x0p su dung pB-
cyclodextrin con lam ting do tan va ting do 6n
dinh cta duoc chat. F. Amani va cong sy dé bao
ché nano xop acid ferulic sir dung polyme
cyclodextrm dé tang d6 hoa tan trong nude. Két
qua cho thiy do hoa tan cua acid ferulic ting
dang ké sau khi mang duoc chat vao cac nano
x6p do cau triic x6p cia polyme cyclodextrin
[31]. L. Lamy va cong sy da nghién ciru bao ché
cac nano xop chira temoporfin dung trong didu
trj ung thu. Cac nano xdp dugc bao ché bang
cach sir dung polyme p-cyclodextrin siéu lién két
chéo. Viéc str dung polyme B-cyclodextrin lién

két chéo 1am ting kha nang tham cta duoc chat
[32]. D. Desai va cong su di bao ché cic nano
x6p lién két chéo chira neuropeptid Y bang cach
sit dung B-cyclodextrin. Cac nano x6p lién két
chéo B-cyclodextrin lam tdng kha nang giai
phong thudc va d6 6n dinh [33].

5. Két ludn

Heé vi cau x0p 1a mot hé dua thude tiém ning
nhung ciing diy thach thirc, doi hoi sy am hiéu
sdu cua cac nha nghién ctu vé dic diém ciing
nhu thanh phan Trong sd cac phuong phép bao
ché vi cau xdp, khuéch tan dung moi tir nhi
tuong dugc xem 1a phuong phap chi yéu va hiéu
qua. Céac nghién ctru hién tai da cho thiy voi
nhirng wu diém ndi troi, vi cau xp c6 kha ning
mg dung rong rii trong cic dang bao ché nhu
thudc dung qua da, duong ubng va mot sé duong
dung khac. Déc bi€t, h¢ nano x6p - mot dang cai
tién cua hé vi cau x6p- dang mo ra hudng nghién
ctru dAy tiém nang, thu hut sy quan tAm cua nhleu
nha khoa hoc trén thé gi6i. Nhiing thong tin téng
hop trong bai viét cho thay trién vong mg dung
day hira hen cua hé dua thude vi cau x6p trong
cong nghé bao ché thude.
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