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Tém tit:

Lam ting tinh tan cta cac thude kho tan 1a mét linh vuc duoc quan tim hang dau trong
nganh cong nghiép duoc pham hién nay. Hién tai, c6 t&i 40% hoat chét thudc dugce kham
phé 1a cac chat kho tan. Do d6, chiing c6 tinh hap thu kém va sinh kha dyung thap. Hé phan
tan ran (solid dispersion), mot k¥ thuat phé bién dang dugc cac nha khoa hoc quan tim vi
né duoc biét dén co thé cai thién duoc do tan va toc do hoa tan cua thude kho tan tir d6 co
thé 1am ting sinh kha dung ctia nhitng thudc nay. Trong bai tong quan nay, chiing toi chon
loc mot s bai bao khoa hoc gﬁn day mo ta cac ky thuat tién tién dé hoa tan cac thudc kho
tan bang hé phan tan rin.

Tir khéa: Hé phan tan rdn, thube khé tan trong nwée, do hoa tan
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Solubilization of poorly-water soluble drugs is most interesting field in pharmaceutical
industry. Currently, up to 40% of new drug candidates have been discovered are water-insoluble
drugs. Hence, they have low absorption and bioavailability. Solid dispersion, a popular
technique that is currently gaining much attention from pharmaceutical scientists known to
improve the solubility and dissolution rate of poorly water-soluble drugs. A number of key
references that describe state-of-the-art technologies have been collected in this review, which
addresses various pharmaceutical strategies for the solubilization of poorly water-soluble drugs
using solid dispersion.
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1. PAT VAN PE

Cong thirc bao ché cua cac thude kho tan
12 mot trong nhitng thach thirc 1on nhat trong
linh vuc bao ché duoc pham. Céc thube kho
tan duogc bao ché dé cai thién sinh kha dung
bang phuong phap lam ting d6 hoa tan la
cac thude thudc nhom II, nghia 1a khé tan
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va c6 tinh thim cao, c6 khuynh huéng giéi
han d6 hap thu thudc. Cé nhiéu cach thirc,
phuong phap khac nhau duge dung dé khao
sat, nghién ctru lam tang tinh hoa tan cuia
céc thube nay nhu 1a dung phirc chit dé tao
phtrc voi thube (drug complexation); dong
dung moi (co-solvents); vi nhil tuong; giam
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kich thudc hat; v/v; va phan tan thude trong
cac chit mang, con dugc biét dén voi mot
cai tén noi tiéng khac 1a hé phan tan ran.
Phuong phéap lam tang tinh hoa tan cua céc
thudc kho tan bang hé phan tan ran 1a mot
trong cac k¥ thuat thanh cong nhat dé cai
thién do tan va téc do hoa tan cua nhiing
hoat chat nay bang cach giam kich thuéc
hat, c6 thé & mic do phan ti, lam tang tinh
udt va thay d6i cau tric tinh thé cua thudc.
Thong thuong cic thude kho tan 1a cac
thudc ¢6 ciu trac tinh thé, hé phan tan rin
c6 thé thay d6i cdu trac tinh thé nay thanh
dang vo dinh hinh (amorphous) bang céc
chat mang than nudc. Pi c¢6 nhiéu nghién ctru
trén k¥ thuat hé phan tan ran da duoc ding tai
trén cac tap chi qudc té chimg minh cac thanh
tuu, két qua kha quan cta ki thuat nay. Cac
nghién ctru nay cho thay rang hé phan tan ran
¢6 tinh linh dong cao va c6 thé ing dung cho
cac dang bao ché khac nhau. Mic du c6 nhidu
sy quan tim nghién ctru nhung sé luong san
pham luu hanh trén thi trudng van con rat it
do do 6n dinh trong qua trinh san xuét hodc
bao quan cé thé dan dén sy tach pha (phase
separation) va két tinh, ciing nhu gip van dé
trong qué trinh chuyén doi tir quy mo nghién
ctru 1én quy mé san xuat. Hién nay, chi c6 vai
san phém duoc luu hanh trén thi truong nhu 1a
hé phén tan rin griseofulvin véi polyethylene
glycol 8000 (Gris-PEG, Novartis); nabilone
voi povidone (Cesamet, Lilly); itraconazole
véi hydroxypropylmethylcellulose va
20000
Janssen Pharmaceutica/ J&J). Do d6, cac kién

polyethylene  glycol (Sporanox,
thirc cling nhu kinh nghi¢m da dat dugc qua
cac nghién ctru hé phan tan ran nhu 1a loai
chit mang, phuong phap bao ché, phan tich
dic diém tinh chat 1y hoa cta hé phan tan
ran 1a rat quan trong dé tao ra cac san pham
ctia hé phan tan ran. Bai tong quan nay tong

hop cac nghién ciru gan day vé k¥ thuat bao
ché trén hé phan tan rin, dic biét nhidn manh
trén khia canh thuc tién cua k¥ thuat nay.

2. KY THUAT BAO CHE HE PHAN
TAN RAN

2.1. Phuong phap nong chay (fusion
method):

Thong thuong céc ky thuat bao ché hé phan
tan ran dugc chia 1am hai loai phuong phap
nong chay va phuong phap dung moi (hinh 1).
Céac hé phan tan ran dau tién dugc ap dung
chinh 14 cac hé phan tan ran dugc tao ra boi
phuong phap nong chdy. Trong phuong phap
nay, hoat chat thudc kho tan va chat mang
dugoc dun nong dén nhiét do thép nhét co
thé ma hdn hop trén tan chay, sau d6 hon
hop s& duoc lam ngudi tré lai [1]. Hon hop
ddng nhat trén sé& duoc nghién nho dé giam
kich thudc hat. Mot trong nhirng wu diém
16n nhét ciia phuong phap nay 1a khong sir
dung bat ky mot loai dung mdi nao boi vi
khong phai luc nao cling tim dugc mot loai
dung méi phu hop dé hoa tan ca hoat chat va
chat mang. Diéu kién tién quyét quan trong
ctia phuong phap nay 1a sy hdn hoa ciia hoat
chit thudc va chat mang trong trang thai
néng chay dé dat dwoc hdn hop phan tan
0 muc do phan tu. Do do, mot chét mang
phu hop 1a chét c6 thé chia sé tinh chét 1y
héa tuong ty voi thube. Polyethylen glycol
va poloxamer 1a hai hop chat cao phan tir
thuong dugc st dung dé bao ché hé phan
tan ran bang phuong phap noéng chay. Vi du
nhu: hé phan tan ran cta thudc khang virus
thiocarboxanilide UC-781 va polyethylen
glycol 6000 dugc didu ché bang cach dun
nong & 70°C [2]. Hodc trong mot nghién
ctu v61 nimodipine, polyethylen glycol
4000 ciing duoc str dung dé diéu ché bang
phuong phép ndng chay [3].
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Phuwong phap bao ch& hé phan tan ran

7 ™\

NAng chay Dung mai
e Dung dich e Tasay
e Hén dich e Say chan khoéng
e Dun néng chay ° SS ey
o un say
e Phun ngwng tu  Dong khd
e Bay hoi két tiia trong dung dich nwéc

e Xoay tinh dién
e Phun sy déng kho
e Bao tang soi

Hinh 1. So dd cac khuynh huéng gan day thuong ding dé bao ché hé phan tan ran

Khuynh huéng hién nay cua k¥ thuat hé
phan tan ran 1a két hop cac chat mang hoat
dong bé mat (surface active) hodc ty nhii hoa
(self-emulsifying) trong phuong phép nong
chay dé khic phuc cac gidi han cia hé phan
tan ran truyén théng nhu 1a téc do hoa tan
chua tét, sinh kha dung thip hoidc gip kho
khan trong qua trinh nang ¢& 16 Ién quy mo
san xuat. Cac chét mang hoat dong bé mat
¢ ban chét tu nhién la ludng tinh, s¢ hitu ca
phan than nudc va than dau trong cing phéan
tir. Cac chat mang nay hap bam trén bé mit
hodc bé mit chung cua hé thong, chung thay
ddi stre cang bé mat hodc bé mat chung. Cac
chét mang nay co thé thay doi nhiét dong hoc,
do tan, khuéch tan, do rd va téc do hoa tan
ctia thuc. Ngoai ra, chung ciing c6 thé anh
hudng 1én mang sinh hoc, thay d6i tinh thim
ctia thubc qua mang lam thay doi toc do va
pham vi ctia hap thu thude.

Mic du thuong xuyén duoc sir dung dé bao
ché h¢ phén tan ran nhung phuong phap néng
chay ciing c6 mot s6 nhuoc diém dang luu
¥ ¢6 thé anh huong trim trong dén viéc lam
tang sinh kha dung ctia thudc kho tan. Nhuoc
diém chinh cta phuong phap nay 1a chi co

thé 4p dung khi thudc va chat mang tuong
hop va hon hoa tai nhiét @6 dun néng. Su
khong twong hop c6 thé din dén su tach pha
thanh hai pha long hodc hinh thanh dang
hdn dich va két qua 1a hinh thanh hé phan
tan ran khong dong nhat. Hién tugng nay co
thé khic phuc bang cach thém cac chit nhii
hoa. Su tach pha ciing c6 thé xay ra trong
subt qua trinh 1lam ngudi. Mot nhugc diém
chung cua phuong phap noéng chay la do tan
thap cua thudc trong chit mang, va két qua
1a chung nhanh chong két tinh tr lai tir hé
phan tan rin dudi diéu kién bao quan. Ngoai
ra, 46 On dinh véi nhiét do cao cia thude
va chat mang cling 12 mot nhugce diém cua
phuong phap nay. Nhiét do cao phai dugc su
dung can than vi thube c6 thé bay hoi hoac
phan hay. Duéi day 1a mot s6 phuong phap
duoc cho la c6 thé khic phuc mot s6 nhuoc
diém cua phuong phap nong chay:

2.1.1. Phwong phap dun nong chdy (hot
meltextrusion)

Maic du phuong phéap nay cling gap mot
s6 giéi han nhung phuong phap nong chay
thong thuong, nhung phuong phap nay co
nhiéu vu diém cho tng dung. Phuong phap
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dun néng chay c6 thé tryc tiép tao hinh cho
hon hop thube-chat mang ma khong can phai
qua giai doan nghién, rat dé dang cho céc giai
doan tiép theo cuia qua trinh san xuit [4]. Uu
diém quan trong nhat cia phuong phap dun
néng chay 1a hon hop thude va chat mang
chi dun néng trong vai phut, c6 thé tranh
duoc trang thai khong 6n dinh véi nhiét d6
ctia thudc [5]. Kha ning tron va khudy dong
manh ciia may dun sudt qua trinh lam cho
cac hat thudc tan v& trong hop chat cao phan
tir nong chay, két qua 1a hinh thanh cac hat
phan tan rin min va dong nhat. Do dé, sinh
kha dung cua thudc cé thé duogc cai thién
dang ké vi cac hoat chat thudc duge phan
tan & muc do phén t trong dang bao ché
dun néng chay. Trong hé van chuyén thudc
dun nong chay, hoat chat duoc nhung vao
mot cong thirc chit mang bao gdm mot hoic
nhiéu chit c6 thé néng chay va mot sb ta
dugc chie nang khac. Trén quan diém phan
tlr, qua trinh bao gém su chuyén d6i ¢ nhiét
do cao cua phan tu bén vao nhau trong khoi
chat ran thanh trang thai long hoic ban ran.
Tbc d6 tan chay phu thudc chu yéu vao tinh
chét vat Iy va luu bién ctia hop chét cao phan
tr. Pun néng chay cia cac thanh phan hdn
hoa c6 kha nang cao dé dat duoc dang vo
dinh hinh cta hé phan tan rén, nguoc lai dun
néng chay cta thanh phan khong hén hoa
dan dén tinh trang thudc & dang v6 dinh hinh
phén tan ta dugc ¢ dang tinh thé. Dé c6 thé
chon dugc chat mang phu hop cho phuong
phap dun néng chay, cac thong sé do tan cd
thé duoc khao sat dé du doan trang thai ran
c6 hon hoa hay khong. So véi phuong phap
néng chay truyén théng, phuong phap dun
néng chay rat hiru it trong viéc bao ché hé
phén tan ran vi day 1a qua trinh don gian,
lién tuc va hi€u qua, chi can mot bude cho
ca quy trinh. Mot s6 nghién ciru hé phan tan
ran bang phuong phap dun néng chay c6
thé ké ra & day nhu la: fenofibrate duoc
bao ché v6i chat mang Eudragit E100 hodc

polyvinylpyrrolidone/vinylacetate véi két
qua cai thién duoc toc do hoa tan va sinh
kha dung cua thubc nay [6]; Tuong tu
nhu vay, Jiung va cong su [7] da cai thién
duge d6 6n dinh cling nhu sinh kha dung
ciia nimodipine bang phuong phap dun
nong chay su dung polyvinylpyrrolidone/
vinylacetate nhu 12 chdt mang.

2.1.2. Phwong phadp phun ngung tu (spray
congealing)

Nhu da dé cap o trén, toc do lam ngudi 1a
mot yéu té vo cung quan trong cho qué trinh
bao ché va san xuat boi phuong phap néng
chay vi qua trinh tach pha c6 thé xay ra
subt qua trinh 1am ngudi. Nhuge diém nay
c6 thé duogc kiém soat duoc bang phuong
phép phun ngung tu, cac giot nhé ctia hon
hop néng chay dugc nhanh chong dong lai
trong vung khong khi mat. Phun ngung tu
1a qua trinh hon hop néng chay dugc phun
trong moéi truong dugce duy tri tai nhiét do
dudi diém néng chay cua chat mang [8,9].
Qua trinh phun din dén cac giot chat long
néng chay dong tu lai thanh cac hat chét ran.
Trong céc nghién ctu cua Fini va cong su
[10], Pesserini va cong su [11], cac tac gia
da cho thdy dung phuong phép nay da lam
ting tbc d6 hoa tan cua cac thudc kho tan
nhu: praziquantel va indomethacin.

2.2. Phuong phap diung dung méi

Trong phuong phéap dung dung moi, thude
va chit mang duoc hoa tan trong dung méi va
dung mdi nay s& dugc bay hoi dé tao ra hé phan
tan ran [1]. Diéu kién tién quyét ctia phuong
phap nay 1a ca thudc va chat mang phai hoan
toan hoa tan trong dung méi. Uu diém cua
phuong phap dung méi 1a c¢6 thé tranh dugc
tinh trang thudc bi phan hity ¢ nhiét d6 cao
nhu trong phuong phép nong chay.

Cac dung moéi thuong dugc su dung
dé bao ché hé phan tan rin 1a methanol,
ethanol, methylene chloride, acetone, hodc
hon hop dung mdi cua ching, hoic hon hop
dung mdi va nudc. Nhuge diém chinh cua
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phuong phap nay 1a rat kho dé tim dung moi
phu hop khong doc vi cac chat mang thudng
than nudc trong khi cac duoc chat thi thuong
than dau (kh6 tan). Mot nhuoc diém khac d6
1a mot lugng 16n dung moéi dugc st dung c6d
thé anh hudng téi moi trudng va doi hoi chi
phi khé cao cho san xuat vi doi hoi cac thiét
bi dé loai bo, bay hoi dung méi. Dudi day la
cac phuong phép bay hoi dung moéi thuong
dugc su dung:

2.2.1. Sdy chan khéng va cé quay [12,13]

Tach pha thuc su 1a thach thirc sudt qua
trinh bay hoi dung méi, do d6 can phai ting
téc qua trinh bay hoi bang cach ting nhiét do,
tuy nhién nhu vay c6 thé anh hudng dén su
phan huy cua thudc. Do d6, sy chan khong
va ¢d quay O nhiét do vira phai co thé ngin
chan sy phan hity cta thude & nhiét do cao va
su tach pha.

2.2.2. Phun sdy [14]

Phun sdy ciing 14 phuong phap thuan lgi dé
ngin chin su tach pha vi day 1a qué trinh rat
nhanh. Céc giot chét 1ong sau khi duoc phun
ra nhanh chéng dugc bay hoi va hinh thanh
hé phan tan ran chi trong vai gidy. Tuy nhién,
phun sdy ciing c6 nhugce diém 1a mot luong
16n vat liéu duge sir dung dé bao ché hé phan
tan ran va thudc c6 thé mot phan hay toan bo
két tinh subt qua trinh bay hoi [15].

2.2.3. Dong kho [16]

Phuong phap nay cho thdy day l1a ky
thuat thich hop dé két hop hoat chét vao bén
trong chat mang vi hdn hgp duoc bay hoi ¢
nhiét d6 nho nhat sudt qua trinh hinh thanh
hé phan tan ran. Tuy nhién, phuong phap
nay van hiém khi dwoc ap dung vi cac dung
moi hitu co ¢6 nhiét do dong lanh thap va
khong ¢ trang thai dong lanh sudt qua trinh
bay hoi.

2.2.4. Phun siy dong khé (spray freeze
drying)

Phuong phép nay cho phép lam giam kich
thudc cua cac hat hoat chit ma khong can luc
ma sat hodc luc co hoc manh co thé gay ra

phan hay hoat chat thudc. Trong phuong phap
sdy dong kho, dung dich thudc va chat mang
dugc phun trén nito 1ong hodc khong khi kho
lanh va céc giot chit long dong lanh duoc tiép
tuc dong kho. Véi dién tich bé mat 16n va tiép
xuc tryc tiép voi tac nhan lanh, do d6 c6 thé
giam thiéu nguy co tach pha. Phuong phap
sdy dong kho thuong cho ra cac thude co ciu
trac vo dinh hinh cta thude [17] vi qua trinh
lam lanh nhanh trén chat nén c6 thé ngin chin
su sap xép cac tinh thé.

2.2.5. Bay hoi két tia trong dung dich
nuwdc (Evaporative precipitation into aqueous
solutions)

Day la qua trinh dung su tach pha nhanh
thanh hat nhan va phat trién thanh cac hat
nano va micro cta thudc khé tan. Dung dich
thudc trong dung méi duoc phun trén dung
dich nuéc ¢o chira chit mang. Hon dich thu
duoc sé tiép tuc dugc phun séy, dong kho hoac
dong kho lanh dé hinh thanh hé phan tan ran.
Trong cac nghién ctru gan day, Johnston va
cong su [18] da thanh cong trong viéc bao ché
hé phan tan ran cta danazol va carbamazepine

bang phuong phap nay.
2.2.6. Xoay tinh dién (Electrostatic
spinning)

Hé phan tan ran ciing c6 thé duoc bao
ché bang phuong phap xoay tinh dién dé
bay hoi dung mo6i nhu da md ta trong cac
bang sang ché va tap chi chuyén nganh gan
day [19,20]. Trong phuong phap nay dung
dich thudc va chit mang dugc bom qua
mot 16 nho va duge dua vao vung dién tur
dé hinh thanh céc soi vai kich thude micro
hodc nano. Sau khi bay hoi nhanh dung mai,
cac soi ndy c6 thé duge str dung ngay hoic
duoc nghién ra cho cac budc tiép theo cua
quy trinh s dung.

2.2.7. Bao ting séi (Fluid-bed coating)

Trong phuong phap nay dung dich thudc
va chat mang duoc phun 1én trén bé mat cua
cac pellet trong may bao tang soi. Dung moi
s& duoc loai bo bang dong khi va qua trinh két
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tia dong thoi trén bé mat cac pellet (65). Uu
diém cua phuong phap nay 1a hé phan tan ran
pellet d& dang sir dung truc tiép dé dap vién
hodc vo nang. Trong cac nghién ctru cua Tang
va cong su (66), Sun va cong su (67), hé phan
tan rdn cua cac thudc fenofibrate va silymarin
dugc bao ché bang phuong phap bao ting soi
da duoc chung minh co thé cai thién sinh kha
dung bang két qua in vivo.

t6i dd mo ta dugc cac ky thuat tién tién gan
day dung dé hoa tan cac thudc kho tan bang
hé phan tan ran. Mdi phuong phép bao ché
hé phan tan ran déu c6 uu nhuge diém khac
nhau. Do d6 rat khé dé co thé chon ra dau la
phuong phép t6i uu nhat dé bao ché hé phan
tan ran, ma can phai c6 sy xem xét ky cang
cho mdi truong hop cua thude kho tan. Dya
trén tinh chat ctia mdi thudc, tién nghién ciru
dé co thé xac dinh hé phan tan ran toi vu co
thé lam tang do tan, tdc do hoa tan va sinh kha
dung cua thudc.
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