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Abstract: Self-emulsifying drug delivery systems (SEDDS) have the potential to enhance the
bioavailability and therapeutic impact of active ingredients that are poorly water-soluble, low
permeability, and unstable. The active ingredient, oil, surfactant, co-surfactant, and/or co-solvent
are the main elements of SEDDS. Supersaturable SEDDS formulations have been developed to
increase the efficiency of active ingredient loading by incorporating precipitation inhibitors (PIs)
into SEDDS that help maintain the supersaturated state and prevent drug precipitation in the
gastrointestinal tract. Due to these benefits, SEDDS formulations have been studied and applied in
drugs and cosmetics in various dosage forms, including solidification (S-SEDDS) by different
techniques to create powder, granules, and pellets to apply to tablets, hard capsules as well as soft
capsules, lotions, and some other semi-solid dosage forms. This review mainly focuses on the
components, formulation, and applications of SEDDS in pharmaceutical and cosmetic products.
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Hé tu nhii hoa va ung dung trong dugc phadm va my pham
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Tom tit: Hé tu nhii hoa (SEDDS) ngay cang dwoc quan tim nghién ciru va da dugc chimg minh ¢6
tiém nang trong cai thién sinh kha dung va hi¢u qua tac dung cta céac hoat chét ¢ han ché vé do tan,
tinh thAm cling nhu do 6n dinh hoéa hoc. Thanh phﬁn chinh cua SEDDS gém hoat chét, du, chat
dién hoat, chét déng dién hoat va/hoac déng dung mdi. SEDDS siéu bao hoa dugc phat trién dé tang
hiéu qua nap hoat chat bang cach dua cac chat trc ché két tua (PI) vao trong SEDDS gitip duy tri
trang thai siéu bio hoa, ngin ngira sy két tiia dugc chat trong dudng tiéu héa. V6i nhimng vu thé nhu
vy, SEDDS di duoc nghién ctru, img dung trong dwoc phim va my phim dudi cac dang bao ché
nhu nang mém, hoa rin (S-SEDDS) bé’mg cac k¥ thuat khac nhau tao ra bot, hat, pellet ung dung vao
dang vién nén, vién nang ctrng, lotion va mot ) dang bao ché ban rén khac nhu kem, gel,... Bai viét
nay tong _quan vé SEDDS: thanh phdn, nghién ctru bao ché va tmg dung trong dugc phim

va my pham.

Tir khoa: HE tu nhii héa (SEDDS), hé tu vi nhil héa (SMEDDS), h¢ tu nano nhti hoa (SNEDDS), hé
tu nhil hoa ran (S-SEDDS), ung dung, dugc pham, m¥y pham.

1. Gi6i thiéu vé hé tu nhii héa (SEDDS)
1.1. Khdi niém

Hé tu nhdt hdéa (self-emulsifying drug
delivery system - SEDDS) 1a mét hon hop dong
nhit va 6n dinh coa dau, chit dién hoat, chét
ddng dién hoat va hoat chat. Khi pha lodng véi
nude dudi su khuéy tron nhe nhang hé sé tu nhii
héa tao ra nhii tuong c6 cac giot phan tan voi
kich thudc khoang 20 nm dén 300 nm. Tuy theo
kich thudc giot phan tan ctiia nhii tuong tao
thanh, hé dugc chia thanh 2 nhém gé)m hé tu vi
nhl héa (self-microemulsifying drug delivery
system - SMEDDS) c6 kich thudc giot phén tan
< 100 nm va hé tuy nano nhii héa (self-
nanoemulsifying drug delivery system —
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SNEDDS) c6 kich thudc giot phan tan trong
khoang 100-300 nm [1-3].

1.2. Thanh phan

Hoat chat

Hoat chit dugc dua vao SEDDS chu yéu
gdm nhing chat thugc nhém II va IV trong bang
phan loai sinh dugc hoc bao ché (BCS), than dau,
tan kém, co gia tri log P > 4, diém néng chay thap
va liéu diéu tri thap. Nhém nay c6 dic diém la
kha nang hoa tan trong nudc kém [4].

Péc tinh cua hé SEDDS bi anh hudng boi
céc tinh chat 1y hoa ctia hoat chat nhu Log P, pKa
va khéi lugng phén tir. Su két hop hoat chét vao
SEDDS c6 thé dan dén viéc tiang kich thudc cac
giot phan tan cua nhi tvong tao thanh. Céc tinh
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chat 1y, hoa khac nhau ciia hoat chat nhu log P,
pKa, cdu tric phan tir, khdi lwong phan tir, nhém
chtc ion héa,... c¢6 anh huong dang ké dén dic
tinh cia SEDDS nhu: Trang thai pha, kich thuéc
giot va phan bd kich thude giot phan tan khi tu
nhil hoa [5].

Pha dau

Pha dau la thanh phin quan trong trong
SEDDS, céc thudc tinh Iy hoa cua dau (khi
lugng phan t, d6 phan cuyc va dd nhot) anh
huong dang ké dén qua trinh tu nhil hoa, kich
thudc giot phan tan, kha nang hoa tan hoat chit,
qua trinh van chuyén thubc qua hé thong bach
mach va bao vé hoat chat khoi sy phan huy boi
cac enzym protease trong duong tiéu hoa [6].
Viéc lya chon pha dau can can dbi giita kha ning
hoa tan hoat chét va kha ning tao nhi twong véi
nhitng dic tinh mong mudn [2]. Ty 1¢ pha dau
anh huong rat 16n dén kha nang tu nhii hoa cua
SEDDS [7], khi ty 1& dau 16n hon 40 % thuong
tao ra nhil tuong duc va thé do kich thude giot
16n [8]. M6t s6 nghién ciru ciing chi ra rang st
dung cac dau c6 chiéu dai mach carbon trung
binh va gia tri ctia hé sé can bang dau — nudc
(HLB) cao nhu Capryol 90 (HLB bang 6) thuong
hiéu qua hon cac dau c6 mach carbon dai va gia
tri HLB thap. Nghién ciru so sanh kha ning tu
hinh thanh nhii tuong cua cac pha dau voi cac
chat dién hoat khac nhau cho thay Capryol 90 co
kha ning tao nhil twong tot nhat trong céac dau
dugc khao sat. Trong d6, Capryol 90 két hop véi
Cremophor RH 40 cho hi¢u qué tu nhii hoa cao
nhit [9]. Cac thanh phan pha dau thudng 1a cac
este cua acid béo hay hydrocacbon mach dai
hodc trung binh. Pha dau thudng dugc lya chon
dua trén kha nang hoa tan hoat chét va kha ning
tao nhil twong véi dic tinh mong mudn [10].

Chét dién hoat

Céc thudc tinh cua chat dién hoat nhu HLB,
d6 nhot va ai luc voi pha dau, c6 anh hudng 16n
dén qua trinh ty nhii hoa, viing tu nhii hoa va kich
thude giot cua nhil tuong tao thanh. HLB cuta
chét dién hoat phéan anh tiém nang tu nhil hoa ctia
SEDDS. SEDDS c¢6 kha ning ty nhii hoa t6t khi
chat dién hoat c6 HLB tuong dbi cao, cac giot
dau nhanh chong dugc nhii hoa vao moi truong
nude va co thé ngin chin sy két tua cua thude

trong long duong tiéu hoa. Chat dién hoat duoc
lya chon trong SEDDS thuong la chét dién hoat
khong ion hoa, c¢6 chi s6 HLB cao tir 12-15 nhu
cac  glycerid  polyethylen  glycol hda,
polyoxyethylen (20) sorbitan monooleat (Tween
80) va poly(ethylen oxid)-poly(propylen oxid),
Pluronic F127,... [10]. Nong d6 cia chit dién
hoat trong SEDDS ¢é anh huéng dang ké dén
kich thudc giot nano nhii trong. Ty 1& chét dién
hoat trong SEDDS tang thuong cho nhil tuong
0 kich thudce giot phan tan cang nho. Tuy nhién,
khi ting ndng d6 chét dién hoat dén mot mirc do
nhit dinh thi kich thudc giot lai tang 1én [7],
nguyén nhan c6 thé do sy pha v bé mat ngin
céch gitta hai pha dau nudc va sy xam nhép cua
nude vao cac giot dau ting 1én. Nong do chat
dién hoat c6 thé anh huéng dén sy két tia thude
trong duong tiéu hoa, do d6 anh hudng dén sinh
kha dung cta thudc [11]. Trong SEDDS, ty 18
chat dién hoat thuong tir 30 dén 60 %, ty 18 nay
giup cho hé c6 kha nang tu nhil hoa va tao ra nhil
tuong c6 kich thudc ¢& nano, néng do cao hon
c6 thé gay kich (mg niém mac duodng tiéu hoa
[2, 12]. Nhiéu chét dién hoat khong ion hoa nhu
Cremophor EL c6 kha ning lam ting tinh thdm
va hap thu thudc do tc ché P-gp din dén giam
van chuyén nguoc [13]. Viée Iya chon chét dién
hoat ciing phu thudc vao duong dung va do an
toan ctia mdi chat.

Chét dong dién hoat hoac déng dung moi

Viéc sur dung cac chét déng dién hoat hoac
d6ng dung méi co thé cai thién kha nang hoa tan
hoat cht, diéu chinh kich thudc giot hodc thoi
gian ty nhi hoa cta cac SEDDS. Chit dong dién
hoat cling véi chét dién hoat 1am giam strc cing
bé mat téi mot gia tri rat nho, tham chi gia tri am
tam thoi. Tai gia tri ndy, bé mat phan cach pha
s& dugc mé rong dé hinh thanh cac giot phéan tan
nho va sau d6 qua trinh hap thy, phan bd chat
dién hoat va chat déng dién hoat 1én bé mit céc
giot 1am cho strc cing bé mat dwong trd lai [14].
Qua trinh nay dugc goi 1a “sy tu nhii hod” tao
thanh nhii twong. Cac dong dung méi nhu
propylen glycol, PEG, diethylen glycol
monoethyl ether hay Transcutol P thuong dugc
sir dung trong SEDDS dé cai thién kha ning hoa
tan hoat chat va rut ngin thoi gian ty nhil hoa.
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Trong mot sd trudong hop, cac alcol chudi ngén,
nhu ethanol, cling duge st dung Céc dong dung
mdi ndy cé thé cai thién viéc nap thudc vao
SEDDS nhung ciing c6 thé anh hudng toi kich
thudc giot ciia nhil twong trong mot sd truong
hop. Bén canh d6, cac dong dung méi ¢6 han ché
1a d& bay hoi dan dén két tiia dugc chat [15].

Céc thanh phan khac

Cac thanh phan khac c6 thé 1a chat diéu
chinh pH, diéu vi, diéu huong, mau va chét
chéng oxy héa,... Cac SNEDDS trong thanh
phan c6 chira chat béo chua no dé bi oxy hoa tao
thanh peroxyd. Cac gbc tu do c6 thé anh hudng
dén d6 6n dinh cua thube va gdy ddc tinh. Chat
chéng oxy hoa than dau nhu o-tocopherol,
propyl gallat, ascorbylpalmitat hoic BHT c6 thé
duoc st dung dé 6n dinh pha dau cua SEDDS.

1.3. Hé tw nhii hoa siéu bdao hoa

Ty 1é cao cac chat dién hoat trong SEDDS
thuong dan dén kich ung da day va tac dung
khong mong mudn trén duong tiéu hoa do 16p
niém mac bi ton thwong. Hé ty nhii ho4 siéu bdo
hoa véi dac diém on dinh vé mit nhiét dong hoc,
chira cac chat wc ché két tua duoc chat, thuong
la c&c polyme hoa tan trong nudce (PPI), con
dugc ung dung dé giam lugng chit dién hoat sir
dung trong cong thirc. O trang théi siéu bao hoa,
cac PPI gan trén bé mit cua cac phan tir thude
glong nhu mét chlec du, ngdn ngua sy két tia,
tao mam va phat trién tinh thé ctia dugc chat. Cac
PPI, nhu HPMC (hydroxypropyl methylcellulose),
HPC (hydroxypropyl cellulose), MC (methyl
cellulose), PVP (polyvinyl pyrrolidon) va
tocopheryl polyethylen glycol 1000 succinat
(TPGS) cai thién tinh 6n dinh ctia dugc chit bang
cach duy tri trang théi siéu bio hoa ctia dugc chat
trong duong tiéu hoa [16]. Viéc lya chon cac PPI
va nong do cua chiing trong cac cong thire ty nhii
hoa anh huong dang ké dén sinh kha dung cua
thudc. Hién tugng siéu bao hoa ciing lam ting
hoat tinh nhiét dong hoc ctia duge chat do vuot
qué gidi han d hoa tan, l1am tang dong luc van
chuyén thudc qua mang sinh hoc [17].

Hé tu nhii hoa siéu bao hoa duoc nghién ctru
ngay cang nhiéu do c¢6 do 6n dinh va c6 kha ning
tuong hop sinh hoc tbt, duoc Gmg dung trong bao

ché SEDDS chtra hoat chét it tan, hoat chét co
ngudn goe tir thao duoc. Trong mot nghién ciru,
SNEDDS siéu bao hoa simvastatin st dung PPI
la lecithin (Epikuron-200) thé hién sy gia ting
dang ké trong kha ning nap thudc (200%) va
sinh kha dung (180%) trén cho thi nghiém so vai
SNEDDS thong thuong. Sinh khd dung cua
thudc dugc cai thién c6 thé do sy két hop giita
viéc tranh chuyén hoa thude budc 1 qua gan do
cac giot dau mang dugc chit duoc hép thu qua
duong bach mach véi tGic ché két tia duoc chét
nhd co ché siéu bdo hoa [18]. Sinh kha dung
dudng ubng cua silybin trong SEDDS siéu bo
hoa chia HPMC ting gan gip ba lan so véi
SEDDS thong thuong khi thir nghiém trén chudt
duc ching Sprague-Dawley [19]. Hé ty vi nhil
héa (SMEDDS) si€u bao hoa cua carbamazepln
¢6 sinh kha dung duong udng ting gin gép nim
1an khi thir nghiém trén cho Beagle, cung v6i do
1a su ting hap thu vao té bao khi thir nghiém trén
té bao Caco-2 [20]. Hé ty nhii hoa siéu bio hoa
chira HPMC cua docetaxel dugc bao cao cod
AUC ting gip tam 1an so v6i bot docetaxel [21].
SMEDDS siéu bao hoa cua albendazol ciing cho
thdy sinh kha dung duong udng ting 63% trong
cac nghién ctiru dugc dong hoc & tho so véi hon
dich thuong mai [22].

1.4. Uu, nhuwoc diém

1.4.1. Uu diém

SEDDS gitp tang sinh kha dung duong ubng
va hiéu qua diéu tri cla thudc chira hoat chat kho
tan trong nudce. Khi tiép xtc voi dich tiéu hoa,
SEDDS tao thanh cac hé micell chira gigt nhii
tuong kich thudc nano, do d6 1am ting dién tich
tiép xuc v6i dudng tidu hoa, ting vin chuyén
thudc qua niém mac rudt. Khi cac phan tu thudc
ton tai dudi dang micell con lam gidm sy nhian
dién ctia hé théng thuc bao don nhan, tir d6 thude
luru thong trong co thé 1au hon [13]. Trudng hop
¢6 su twong hop dién tich duong trén bé mit ciia
cac hat nhii twong voi dién tich &m cua té bao
biéu mo rudt tao diéu kién cho kha nang hap thu
thudc va cai thién sinh kha dung [10]. Ngay cang
nhidu nhém thudc dwoc nghién ctu dua vao
SEDDS nhu thudc diéu tri tiéu duong typ II
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(glipizid, glimepizid,...) thuéc ha lipid méau
(simvastatin, atorvastatin, rosvastatin,...) thudc
tim mach (nifedipin) va mot s6 thudc khac.
Trong d6, c6 nhiéu nghién ciru dugc img dung
vao thuc tién.

Ngoai ra, cac giot dau kich thudc nano duoc
hap thu qua duong bach huyet ma khong vao h¢
tuan hoan nén tranh dugc chuyen hoéa lan dau qua
gan. Day chinh 1a Iy do chu yéu giup h¢ SEDDS
cai thién dugc sinh kha dyng cia hoat chét than
dau, bi chuyén hoa & rudt va chuyén hoa lan dau
guagan,... [1, 23].

D& san xuat va nang quy mo la mét trong
nhitng loi thé quan trong tao nén sy khac biét cua
SEDDS khi so sanh v&i cac hé mang thuéc méi
nhu hé phan tén ran, liposome va tiéu phan nano.
Céc thiét bj can thiét cho san xuit SEDDS & quy
mo 16n thudng don gian va kinh té, nhu may tron
v6i canh khudy va thiét bi dong nang.

So voi nhil tuong thdng thuong, SEDDS c6
loi thé:

On dinh vé nhiét dong hoc nén dé luu trir va
bao quan. Cai thién dugc d6 6n dinh vat 1y va
héa hoc cua hoat chit khi bao quan trong thoi
gian dai do 1a mot nhii tuong chua hoan chinh,
chi 12 hé than dau dong thé, khong c6 pha nuéc
trong thanh phan.

Hé SEDDS c6 thé dua vao céc dang bao ché
khéc nhau nhu vién nang mém, nang cimng.

Khi SEDDS dugc nap vio vo nang c6 thé che
gidu mui vi kho chiu cua thude [15, 24].

1.4.2. Nhuoc diém

Bén canh nhimng wu diém, SEDDS ciing t6n
tai mot s6 han ché nhu sau:

Hoat chit c6 thé bi tua lai khi SEDDS dugc
pha lodng trong dich tiéu hoa lam mét di nhiing
wu diém cua hé.

Hé c6 thé bj phan 16p trong qua trinh bao
quan. Nhugc diém nay c6 thé dugc khic phuc
bang cach héa ran SEDDS.

Cac ta dugc lipid (nhu céc acid béo khong no
va din chét cia chang) sir dung trong cong thire
c6 thé bi oxy hoa, do d6 can bo sung chat chong
oxy hoa tan trong dau vao cong thirc.

Khi tién hanh nap SEDDS vao nang c6 thé
xay ra hién tugng dong dung méi di chuyén tir
hé vao v6 nang dan dén két tua lai hoat chat.

Thtr nghi¢m danh gia d6 hoa tan in vitro chua
duoc chuan hoa. Hién nay, co nhiéu phuong
phap danh gia d6 hoa tan in vitro dugc st dung
cho h¢ ty nano nhii hoa nhu: thir nghi€ém hoa tan
qua tai tham tich, str dung thém céc chat dién
hoat trong moi truong hoa tan, thir hoa tan voi
mdi truong & gia tri pH hoa tan t6t hoat chat. Tuy
nhién, chua c6 phuong phap nao dugc cong nhan
12 phuong phap chuan dé danh gia do hoa tan in
vitro cho h¢ ty nano nhii hoa [24].

2. Nghién ciru bao ché hé tu nhii hoa
2.1. Xay dung céng thirc bao ché hé tw nhii héa

Mot trong nhitng van dé quan trong can luu
¥ dé thuén loi cho viéc ung dung hé SEDDS vao
cac dang bao ché sau nay dé 1a tdi da hoa ty 18
hoat chat dua vao hé. Chinh vi vay, trong cac
nghién ctru bao ché, cac thanh phén cua hé (ta
dugc dau, chit dién hoat va dong dién hoat)
thuong duge chon dia trén yéu cau vé kha ning
hoa tan hoat chat [25].

Xay dung gian do pha

Céc thanh phan ctia SEDDS va ty 1& phdi hop
déu anh huong dén cac dic tinh cua vi/nano nhil
tuong, nhu kich thudc giot, chi s6 da phan tan
(PDI), thoi gian ty nhit héa. Trong xdy dung
cong thirc bao ché SEDDS, ty 1¢ cac thanh phan
thuong duoc chon trén co s xdy dung gian do
pha xac dinh viing hinh thanh vi nhli twong hoac
nano nhii twong. Mdi goc cua gian d6 dai dién
cho 100% mdi thanh phan. Ving ty nhii hoa 1a
tap hop cac diém tao ra nano nhii twong (kich
thuéc giot khong qua 300 nm), hodc vi nhii
tuong (kich thudce giot khong qua 100 nm). Do
xdy dung gian d6 bbn pha (hé bon thanh phan)
s& ton nhiéu thoi gian nén glan d6 ba pha thuong
duogc xdy dung dé xac dinh cac ving khac nhau
bao gébm ca ving vi/nano nhii tuong. Trong
truong hop nghién ciru bén thanh phan trg 1én,
gian dd ba pha duoc st dung trong d6 mot goc
thuong biéu thi hn hop cua hai thanh phan nhu
chat dién hoat/chit dong dién hoat, nudc/duoc
chét hodc dau/duoc chat [14]. Cac nghién ciru
thuong xay dyng gian d6 ba pha (sau day goi tat
1a gian d6 pha) theo hai cach sau:
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Céch thir nhat, str dung phuong phéap chuan
do dé xay dung gian d6 pha. Hon hop dau véi
Smix (chét dién hoat va chat dong dién hoat) dugc
bao ché theo cac ty 18 khac nhau (vi du: 10:0, 9:1,
8:2, 7:3, 6:4, 5:5, 4:6, 3.7, 2:8, 1.9, 0:10). Vdéi
mdi ty 18, thém dan timg lugng nhé nudc dong
thoi khudy tron nhe nhang trong mot thoi gian
ngan xac dinh. Panh gia nhii twong thu duoc
bang quan sat cam quan va bang kinh hién vi.
Vang hinh thanh vi nhii trong trén gian do pha
1a ving dung dich trong sudt dong nhat hodc
trong mo [26-28]. Cach nay thuong dugc ap
dung trong xay dung cong thirc SMEDDS.

Qil

20

10

water © 10 20 30 40 50 60 70 80 9 100  Smix

Hinh 1. Gian d6 pha ving hinh thanh
vi nhil tuong [28].

Chét dién hoat

Cremophor RH40

0 01020304 0506 07 08 09 1 s
Chat dong dién hoat Dau

Transcutol Caproyl 90

Hinh 2. Gian db pha hé Capryol 90 - Cremophor
RH 40 — Transcutol [31].

Cach tht hai, st dung phuong phap pha
lodng, gian do pha la hé cta 3 thanh phan, dau,

chat dién hoat va chat dong dién hoat. Vung hinh
thanh vi/nano nhii twong duoc xic dinh bing
cach danh gia kich thudc giot cua nhii tuong tao
thanh sau khi thém mét lugng nudce ¢ dinh vao
hdn hop 3 thanh phan trong gian d6 pha [29, 30].
Hinh 2 13 gian do pha hé gébm Capryol 90 -
Cremophor RH 40 — Transcutol trong nghién
curu xay dung cong thirc hé tw nano nhii hoa chira
raloxifen hydrochlorid ctia Manal A Elsheikh va
cong su [31].

Trong cac h¢ SEDDS, hoat chét thuong dugc
hoa tan trong hdn hop céc ta dugc gom pha dau,
chat dién hoat, dong dién hoat cho dén khi thu
dugc dung dich trong [32-34].

Nghién citu t6i wu hod cong thirc SEDDS

Céc phuong phap t6i wu hoa cong thirc hién
dai, sir dung thiét k& thi nghiém (DoE) hé théng,
da dugc ap dung rong rai trong qua trinh phat
trién cac cong thirc tu nhii hoa khac nhau. Céac
phuong phap DoE duoc sir dung dé cai thién sy
bét thudng ciia mot bién sb trong mdi phuong
phap. Cac phuong phap thiét ké thi nghlem couu
diém 1a giup tiét kiém thoi gian, chi phi va cong
suc; linh hoat va kha nang du doan rd rang.
Nhiéu loai thiét ké thi nghiém duogc sir dung
trong t6i uu hoa, trong do cac thiét ké thi nghiém
da duogc ap dung bao gom thiét k& mo hinh mat
hop tr tai tam, thiét ké Box-Benkhen, thiét ké
hon hop don gian (simplex mixture design) va
thiét ké D-Optimal. Cac yéu t6 anh hudng (bién
dau vao) ludn ludn 1a cic thanh phan trong
SEDDS. Cac bién dap tmg (bién dau ra) gom
kich thuéc giot nhil twong, kha nang giai phong
dugc chat, ty 18 nhil hoa, ty 1& tham, hap thu hoat
chét,... [35].

2.2. Nghién curu hoa ran hé tw nhii héa

Hé ty nhil hoa ran (S-SEDDS) c¢6 nhiéu uu
diém so véi hé ty nhii hoa long nhu ting d6 6n
dinh hoa ly, thuan lgi khi ung dung vao céac
dang bao ché ran khac nhau nhu pellet ty nhii
hod, vién nén giai phong c6 kiém soat va vién
nang cing, ... han ché tuong tac cua ta duoc voi
Vo nang, giam tac dung kich ng caa chét dién
hoat trén niém mac duong tiéu hod. Su hoé ran
lién quan dén su twong tac gitra pha dau va ta
dugc hoa ran bang cach sir dung cac phuong
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phap nhu phun sdy, hip phu vao chit mang tro,
tham thau, tao hién tuogng eutectic, siéu bao hoa,
dun tao cau va tao hat ndng chay tao ra bét, hat,
vi cau va tiéu phan nano. Ngoai ra, cac S-SEDDS
cho phép giam khéi luong thudc sir dung va ting
cuong kha ning nap dugc chat. Cac ky thuat hoa
ran khac nhau c6 su khéac nhau vé kha ning nap
dugc chat va kha nang tu nhii hoa cua dang hoa
ran. Do d6, viéc lya chon ky thuat hoa rin phu
thuoc vao ban chat cia SEDDS long, dic tinh
cua duoc chat va quy mo san xuat [36].

2.2.1. Cac phwong phdp hod rdn

Hap phu truc tlep Ién chdt mang ran

Hap phu tryc tiép SEDDS lén bé mat chat
mang ran 1a k¥ thuat hoa rén phd bién nhét hién
nay. Uu diém cta k¥ thuat nay 1a: don gian, dé
dat 40 dong déu ham luong, kha ning mang
luong 16n SEDDS long (c6 thé 1én t6i 70% KI/KI
ma khong anh hudong dén dic tinh tron chay)
[37], khong sir dung cac dung mdi hitu co, tiét
kiém chi phi va khdi bot sau hap phu co thé duoc
dong nang hodc dap vién. Ngoai ra, k¥ thuat nay
c¢6 thé ap dung voi cac hoat chat nhay cam voi
4m va nhiét, tao ra loi thé so véi cac k¥ thuat hoa
ran khac nhu phun siy hoic dong kho [38]. Tuy
nhién, k¥ thuat ndy c6 mot sb nhuoc diém nhu
thanh phan 16ng co thé thoat ra khoi chit mang ran
trong qua trinh nén dan dén vién bi dinh, st canh
va d6 ctg khong 6n dinh. Bén canh do, yéu cau
can sir dung luong 16n chat mang rin s& lam ting
kich thudc ctia dang bao ché cubi cting [39, 40].

Viéc Iya chon chit mang ran dong vai trd
quan trong. Cac dac tinh quan trong cua chat
mang can dugc quan tdm la: mac do hap phu
SEDDS long, kha nang SEDDS duogc giai phong
ra khoi chat mang, kha ning duy tri cac dic tinh
tron chay va chiu nén sau hap phu (anh huong
dén kha nang dép vién, dong nang).

Céc chat mang dugc nghién ctru phd bién 1a
céc chit ran c6 d xdp cao va/hoic co dién tich
bé mit 16n nhu Aerosil, Sylysia, Fujicalin va
Neusilin. Ngoal ra, nhom chat mang ran dang
dugc phat trién hién nay 1a cac Syloid (ban chat
Si0,) cua Grace Pharmaceuticals (M¥) véi ciu
trac mang nhiéu 15 xp bén trong ciing nhu trén
bé mat tiéu phan. Trong do6, cac Syloid XDP
Silica dugc gidi thiéu 1a chat mang duoc tdi wu

hoéa cho cac dang thude lipid do ¢6 kha ning hap
phu lipid 16n [41]. Bén canh do, su két hop thém
cac chit mang khac nhu cellulose vi tinh the
(MCC) lam ting tinh kha thi khi san xuét
S-SEDDS bang phuong phap héap phu.

Nhing chat mang c6 cau tric xop c6 thé 1am
thay d6i mot sb dic tinh ciia vi/nano nhii twong
sau khi nhii hoa trd lai do cac 16 xbp co thé bit
gilr, ngan can qud trinh gidi phong SEDDS. Do
d6, vi/nano nhil trong tao thanh can dugc danh
gia lai cac dic tinh vé hiéu suat nhii hoa, ty 18
dugc chit trong cac giot dau phan tén, kich thudc
giot va phan b kich thudc giot.

Cat quay

Trong phuwong phap niy, pha dé bay hoi
trong cdng thice SEDDS duogc 1am bdc hoi dudi
4p suit giam dé tao thanh mang mong. Mang
phim thu duoc duoc siy kho va ray dé thu duoc
bt S-SEDDS. Céc ta duoc nhu lactose, mannitol
va sorbitol c6 thé duoc thém vao thanh phan khi
cit quay dé ting hiéu suat va giam hu hao lang
phi trong qua trinh. Ngoai ra, cac phospholipid
nhu Phospholipon 90H, lecithin dau nanh,
distearoyl phosphatidylcholin va
phosphatidylcholin dau nanh hydro héa ciing
dugc thém vao trong qué trinh cit quay nhu chat
on dinh, ngin ngira sy oxy hda dau trong qua
trinh bao quan. Cac S-SEDDS duoc bao ché
bang phuong phap nay dwoc chirg minh c6 sy
cai thién d6 6n dinh va ting sinh kha dung déng
ké so voi SEDDS long [36, 42].

Phun sdy

Phun siy 1a mot k§ thuét c6 nhiéu tiém ning
dé hoa ran cac hé tu nhil hoa, v6i vu diém la don
gian, kinh té va dé mé rong quy mo san xuét. Pha
dau, hoat chét, chat dién hoat va chét mang rin
dugc phdi hop véi dung méi, sau d6 duge phun
thanh cac giot nhod vao budng phun sy, pha bay
hoi (pha nudc trong nhii trong) s€ bay hoi, tao
ra bot kho dudi diéu kién nhiét do va téc d khi
dugc kiém soat. Hiéu suét thap 1a mot nhuoc
diém cua k¥ thuéat phun séy, ¢ thé do su thét
thoat ctia bot min theo dong khi thai, do tiéu phan
bot khong duoc sdy kho bi bam dinh vao budng
phun va hé théng 6ng dan cua thiét bj [38]. Bot
kho thu duoc c6 thé duoc dung dé dap vién hoic
dong nang [36, 42].
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Céc chat mang khac nhau, ca than nudc va
ky nuéc co thé duoe sir dung trong k¥ thuat phun
séy. Viéc lya chon chét mang co thé anh hudng
dén kha nang giai phong duoc chit, sinh kha
dung duong ubng ciing nhu kich thudc giot ciia
vi/nano nhil twong sau khi nhii hoa tr¢ lai [42].
Céc polyme ran than nudc nhu cellulose vi tinh
thé (MCC), hydroxypropyl methylcellulose
(HPMC), hydroxypropyl cellulose (HPC) va
polyme ky nudc (crosspovidone) thuong dugc
sir dung 1am chat mang trong k¥ thuat nay.

Tao hat néng chay

Phuong phap nay dugc ap dung dé két tu bot
bang cach thém chét két dinh. Céc chit két dinh
st dung duoc ndu chay hoic mém & nhiét do
tuong d6i thap. Tao hat néng chay c6 nhiéu wu
diém hon tao hat théng thuong, vi la quy trinh
mot budi, trong d6 viéc bo sung thanh phan long
va cac giai doan 1am khd tiép theo duoc loai trir.
Téc d6 tron, thoi gian tron, kich thudc hat va do
nhét ciia chat két dinh 1a cac bién duoc kiém soat
trong qua trinh tao hat néng chay [10, 42].

Dun néng chay

bay la ky thuat khong sir dung dung méi, ¢
kha nang nap dugc chat cao va dong nhat ham
lugng tét. SEDDS duogc chuyén thanh céc hat ty
nhii hoa ran bang cach két hop véi chat két dinh
c6 thé nong chay, gitp hap thu hé long 1én do.
Khi 1am mat, khéi néng chay chira SEDDS
chuyén sang trang thai ban ran c6 thé dun qua
may dé thu duoc hat hoic vién. Céc chét két dinh
dugc st dung trong ky thuat nay bao gom céc
dan xuit PEG, dau thau dau Polyox-40 va céc
loai s&p tu nhién nhu sap carnauba va sap ong
[10, 36].

Cac phwong phdp khac

Ngoai cac ki thuat trén, con c6 mot sb ky
thuat khac dé hoa ran SEDDS nhu tao hat wét,
dong kho, dun tao cau [10].

2.2.2. Cdac van dé lién quan dén cong nghé
héa rdn va cdach khdc phuc

C6 nhiéu thach thuc lién quan dén cong nghé
ho4 ran nhu:

i) Luong ta dugc hoa ran c6 thé anh hudng
dén giai phong thudc;

i) Dic tinh cta ta duge sir dung c¢6 thé anh
huong dén sy hap thu thudc;

iii) Kha nang tach pha khong thuan nghich
khi nhii hoa tro lai;

iv) Tac voi phun do ham lwong dau trong
phuong phap phun siy;

v) Su phan huy duoc chét trong qua trinh
hod ran;

vi) Giam ty 1¢ nap thudc do khi hoa rin
thuong dua thém cac chit mang hodc ta duoc
hép phu;

vii) Kho dam bao déng nhit vé ham luong;

viii) Xac sudt ton du dung moéi trong qua
trinh tao hat.

Dé han ché cac van dé néu trén, mot sd
nghién ctru da phat trién theo huéng sau [43]:

i) Phat trién SEDDS dang gel dé giam luong
ta dugc héa ran sir dung. Trong do, silicon dioxid
dang keo (Aerosil 200) dugc chon lam chét tao
gel cho cac h¢ than dau, v6i hai muc dich 1a giam
lugng ta dugc hoa ran va hd trg 1am cham qua
trinh giai phong duge chét;

i) Hé phan tan rén tu nhi hoa, lién quan dén
su phan tan dugc chét trong ta dugc ran tu nhil
hoa. Nhitng ta dugc nay c6 kha nang lam tang
hap thu nhiing thudc tan kém trong nudc, c6 thé
dong tryc tiép vao nang cting. Cac ta duoc tu nhil
hoa nhu Gelucire 44/14, Gelucire 50/02,
Labrasol, Transcutol va tocopheryl polyethylen
glycol 1000 succinat (TPGS) da duogc su dung
rong rdi trong linh vuc nay.

3. H¢ ty nhil hoa ing dung trong dugc pham
va my pham

3.1. Ung dung trong diwroc pham

3.1.1. Thude diing dwong uong

Vién nang mém

Céc thudc tan kém trong nuéc cb thé dugc
hoa tan trong SEDDS va déng vao nang mém,
day 1a dang bao ché thuan tién cho sir dung, gidp
tang sy tuan thi cia nguoi ding. Poi véi vién
nang mém chira hé ty nhii hoa long théng
thudng, cac giot vi/nano nhii twong hinh thanh
sau d6 phan tan trong duong tiéu hoa dé dén céc
vi tri hap thu phi hop. Tuy nhién, néu xay ra su
két tia duoc chat sau khi pha lodng véi nuéc
trong dudng tiéu hoa, sy hap thu thudc co thé
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khong dat dugc nhu mong doi. Dé giai quyét van
dé nay, SEDDS siéu bao hoa duoc thiét ké, sir
dung mdt lugng nho HPMC (hodc cac polyme
khac) trong cong thirc dé ngan chin sy két tua
ctia thude bang cach tao ra va duy tri trang thai
siéu bao hoa trong duong ti€u hoa. Hé nay chira
luong chét dién hoat thip hon, do d6 giam thiéu
tac dung phu trén duong ti€u hoa. Phan 16n cac
thudc tng dung SEDDS dugc bén trén thi truong
déu duoc bao ché dudi dang vién nang mém
gelatin. Ap dung cong nghé siéu bao hoa co thé
gitip nap thudc vao nang mém véi ham lugng
dugc chat 16n (Bang 1). Tuy nhién, nang mém
gelatin c6 mot s6 nhuoc diém can khic phuc nhu
su hinh thanh lién két chéo cua gelatin, su két
tinh cua cac thanh phan hoa tan, giam do bén co
hoc cua vo do sy di chuyén caa cac chat hoa tan
giita dich nhan va vo, su lay truyén bénh dich
nhiin ndo bd (TSE) va sé thich/tdn gido cua
nguoi tiéu dung [44].

C6 hai loai twong tac chinh cd thé xay ra giira
SEDDS déng nang va vé nang mém 1a tuong tac
hoa hoc (gitra cac thanh phan dich thudc déng
nang vai gelatin va chat hda déo), tuong tac vat
Iy (su di chuyén cac thanh phan tir dich nhan vao
VO nang va nguoc lai).

i) Tuong tac hoa hoc gitra cac thanh phan
dich nhan véi vo nang

V6 nang mém thuong chira chu yéu 1a gelatin
nén c6 thé xay ra hién twong lién két chéo (cross-
linking) dudi tac dong cua cac thanh phan trong
dich nhan khién vo nang tré nén kho ra hon theo
thoi gian, ngan can sy giai phong dich nang va
anh huong dén do hoa tan cua vién [45-48]. Cac
nguyén nhan phé bién gay ra hién tuong lién két
chéo: aldehyd c6 trong cac thanh phan hoat chat,
ta duoc, vat lidu dong goi hoic chat chuyén hoa
duoc hinh thanh tai chd trong qué trinh bao quan;
dd am cao, nhiét d6 cé thé xdc tac cho su hinh
thanh aldehyd; anh sang, dic biét 1a trong diéu
kién nhiét do cao va do am, dich thudc dong nang
c6 chira polyethylen glycol c6 thé tu dong oxy
hoa dé tao thanh aldehyd [49];

Hién tuong lién két chéo c6 thé duoc khic
phuc bang cach sir dung c4c chat ngan chan sy
hinh thanh aldehyd nhu str dung nhdm amino tu
do caa lysin, glycin va cac chat cung nhém c6

nhoém carbonyl dé canh tranh va thay thé cac
nhom amin san co trong chudi gelatin, ngin qua
trinh phan tng cua aldehyd véi mang gelatin.
Acid succinic ciing thudng dugc sir dung dé che
gidu di cac nhom amino cé trong chudi gelatin
thong qua lién két déng hoéa tri, tuy nhién bét loi
cua viéc succinyl hoa la 1am cho vd nang gelatin
¢6 tinh thdm cao voi cac dung moi bay hoi nhu
ethanol va thanh phan c6 thé di chuyén nhu PG
(polyethylen glycol). Céc chit da duoc sur dung
nham ngin chan hién tuong lién két chéo: acid
benzoic, acid furmaric, acid maleic, acid citric [50];

ii) Sy di chuyén cua cac thanh phan dich
nhan vao vo nang va nguoc lai

Ethanol, ddng dung moéi thuong duoc st
dung trong cdng thirc SEDDS va SMEDDS, da
dugc ching minh 1a d& dang khuéch tan qua 16p
v6 nang mém thong thuong [44]. Su di chuyén
cua ethanol tir dich nhan c6 kha nang dan dén két
tua duoc chit. C6 thé giam thiéu su bay hoi tir
dich nhan bang cach déng goi san pham trong vat
liéu dong goi kin nhu vi nhdm. Nhiéu loai dong
dung méi khong bay hoi da dugc nghién ciu dé
thay thé ethanol nhu propylen glycol, diethylen
glycol monoethyl ether (Transcutol),
tetrahydrofurfurylalcohol ~ polyethylen  glycol
(Glycofurol). Bén canh d6, nguyén liéu diéu ché tir
HPMC c6 thé dugc ding thay thé cho gelatin [44];

Ham luong nudc ban dau cao trong vo nang
& thoi diém dong nang c6 thé khién nuéc di
chuyén tir vo vao dich nhan va nguoc lai. Ty 18
va mirc @6 di chuyén nay chiu anh huéng bai
thanh phan cua vo nang (loai, ndng d6 chat hoa
déo, su hién dién cua cac ta dugc khac) cling nhu
thanh phan dich nhan. Viéc st dung PEG long
(PEG 300-600) 1am dung mdi dong tan co thé
anh huéng dén do on dinh vé thé chat va do bén
ctia vién nang mém. Diéu nay la do PEG c6 i
luc cao véi nudce, glycerin va tham chi gelatin,
ching ¢6 xu huéng hit nuéc manh va c6 thé di
chuyén dén mot mire d6 nhat dinh vao vo. Két
qua la giam do dan hoi cia vo, vién nang cd thé
tré nén gion ngay sau khi san xuat hoic bao
quan, dac biét 1a khi tiép xdc véi nhiét do lanh
[51]. C6 thé cai thién hién tugng nay bang cach
su dung mét luong nho glycerin trong dich nhén
chtra PEG. Viéc sir dung két hop glycerin va hdn
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hop sorbitol/sorbitan lam chit hoa déo cua vo
cling dugc dé xuat. Sy két hop cua hai bién phap
nay gillp ngdn ngtra nitt vo nang vi qua trinh trao
dbi gitra vo va dich nhan dugc giam dén muc tdi
thiéu [52];

Vién nén va nang cung

Véi nhitng wu diém cua dang bao ché rin so
v6i SEDDS long thong thuong nhu do 6n dinh
cao, cd thé ung dung vao nhiéu dang bao ché ran
khac nhau, S-SEDDS da duoc khai thac rong réi
trong nhimg nim gan day. Sau khi chuyén hé ty
nhii hoa dang long/ban rin thanh dang bot/hat tu
nhil hoa bang cac k§y thuat hda ran khac nhau, cac
dang tiéu phan nano/nhii twong khé/hé phan tan
ran tu nhii hod thuong dugc (ng dung vao cac
dang bao ché ran khac nhau nhu déng vao nang
cting, vién nén, pellet. G mot mac do nao do,
S-SEDDS la su két hop cua SEDDS vao cac
dang bao ché ran, vi vay céc yéu tb khi xay dung
cong thic (lua chon ta dugc) cling nhu dac tinh
ciia S-SEDDS la téng hop cac dic diém tuong
g cua ca SEDDS va dang bao ché ran. Vi du,
danh gia cac dac tinh caa vién nén ty nhii hoa
khong chi gom danh gia vé kich thuéc giot, kha
nang ty nhl hdéa ma con ca do bg, do ra, do hoa
tan...Vao nhitng nam 1990, S-SEDDS thuong
duoc bao che dudi dang vién nang ty nhii hod,
hé phan tan ran ty nhii hod va nhii twong kho, gan
day, cac dang bao ché khac da duoc phat trién
nhu pellet/vién nén tu nhii hoa, vi caultiéu phén
nano tu nhi hoa [10];

iii) Uu diém cua vién nén, nang cung chira
S-SEDDS

On dinh nhiét dong hoc, c6 kha nang tu hinh
thanh nhil tuong, cai thién kha nang hoa tan cta
cac chat c6 hoat tinh sinh hoc. S-SEDDS trong
vién nén, nang ciing khic phuc duoc van dé két
taa dugc chét ciing nhu sy di chuyén cua cac chat
hoa tan gitra dich nhan va vo trong vién nang
mém. Ngoai ra, cac ta dugc diu khi chuyén thanh
dang rén s& giam kha ning bi oxy ho4, giup ting
d6 6n dinh Iy hoa cho h¢;

Chi phi san xuat thap, klem soat quy trinh
thuan tién, d& ma rong san xuét va nang quy ma.
Do ¢6 nhiéu kh6 khian trong k¥ thuat va thiét bi
chuyén dung dé bao ché vién nang mém, hod ran
SEDDS tao thanh dang hat/pellet rdi dong nang

cting hodc vién nén duoc cho 1a don gian va tiét
kiém chi phi hon. Céc k¥ thuat hoa rin nhu hap
phu vao chit mang, phun siy, dong kho,... dé
dang ma rong quy mo cdng nghiép [53];

Tang su tuan thu ciia bénh nhan. Mot s6 dugc
chat do d6 tan va sinh kha dung dudng udng thap
nén phai st dung qua duong khac nhu duong
tiém, gay kho khan cho nguoi dung. Str dung
vién nén, vién nang tu nhii hoa giup thudc co thé
sir dung dudng udng, ting su tudn thu cua bénh
nhan. Vi duy, heparin trong luong phan tir thap
(LMWH) duogc sir dung dé diéu tri thuyén tic
huyét khdi tinh mach chi dung trén lam sang
dudi dang duong tiém. Vi vay, liéu phdp LMWH
duong udng da duoc nghién cau bang cach bao
ché dudi dang vién nang cimg. LMWH duoc
phan tan trong SMEDDS, sau d6 hon hop dugc
hod ran thanh bot bang cach str dung ba loai chét
hip phu: calci silicat vi xop (Floritt™ RE):
magie nhom silicat (Neusilin™ US,) va silicon
dioxid (Sylysia™ 320) roi dong vao vién nang
cting [54]. Mot nghién ctu khéc, cac chat hap
phu nhu vay ciing duoc &p dung cho bao ché vién
nén tu nhii hoa chira gentamicin, trudc do
chi giGi han ¢ dang bao ché tiém hoic bdi ngoai
da [37];

Giam tac dung bét loi cua thudc 1én duong
tiéu hoa. Vién nén ty nhii hoa co6 loi thé trong
ngan ngua tac dung phy, indomethacin (hoac cac
NSAID ky nuéc khéc), c6 thé img dung vao vién
nén tu nhii hod dé ting tinh thAm cua thudc qua
mang niém mac duong tiéu hod, lam giam chay
mau duong tiéu hod. Trong cac nghién cau nay,
hé ty nhil hoa bao gdm glycerol monolaurat va
Tyloxapol™ (mot chat ddng tring hop cua
alkylphenol va formaldehyd) [10, 55];

C6 thé dua thudc dén vi tri hap thu téi wu
trong duong tiéu hoa, kiém soat giai phong dugc
chat, kéo dai thoi gian tuan hoan trong méu cua
thudc. Bdi vai cac loai thudc c6 ca van dé vé sinh
kha dung dudng ubng thip va thoi gian ban thai
ngan, dang bao ché ran kiém soat giai phong la
lya chon phu hop. HE kiém soét glal phong co
thé duoc thiét ké ddi véi céc thude co cira s6 hap
thu tai vi tri dac hiéu nhu tai da day, rudt, dai
trang, gitp tang sinh kha dung do duoc chat dugc
tap trung véi nong do cao tai noi hip thu. Mot sb
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chét hap phu duoc st dung trong S-SEDDS con
c6 kha nang kiém soat giai phong. Silicon dioxid
dang keo (Aerosil 200) va HPMC la nhirng t&
dugc tao gel khi tiép xdc véi nude va lam cham
giai phong duoc chat. Polyethylen oxid cho thay
su phi hop ddi véi vién nén kiém soét giai phong
thé hién & cac vién nén tu nhil hoa chira ta duoc
nay ludn duy tri nong do hoat chat trong huyét
tuong trong cung khung thoi gian & mirc cao hon
SO V6i vién nén khong nhil héa [53, 55]. Ngay
nay da phat trién cac nghlen caru Ve Vién nén ty
nhil hoa bom tham thau, trong d6 hé bom tham
thiu dong vai tro 1a chat mang cua hé tu nhii hoa.
Hé nay c6 cac diém ndi bat nhu ndng d6 thudc
trong huyét trong on dinh va c6 thé kiém soét ty
Ié giai phong thude, cho phép tang sinh kha dung
156,78% so v&i vién carvedilol thuong mai [56];

iv) Nhuoc diém cua vién nén, nang cung
chira S-SEDDS

Téc d6 hoa tan va giai phong dugc chat ¢6
thé thay doi. Vién nén, vién nang can trai qua giai
doan ra, phan hay S-SEDDS trudc va sau d6 tao
thanh nhii trong dau/nudc bén trong dudng tiéu
hoa, do do, viéc giai phéng c6 thé cham hon so
v6i SEDDS long. Tuy thudc vao chat mang ran
str dung trong cong thirc, toe do hoa tan cua vién
khac nhau;

Mot s chat mang ran mai c6 ngudn gdc tong
hop nhu mesoporous silica, mesoporous carbon
¢6 thé mang doc tinh. Do vay, cac chat mang ran
can duoc danh gia bang cac nghién ctru an toan
phu hop [53].

3.1.2. Thuéc tiém

Str dung duong tiém (déc biét 1a duong tiém
tinh mach) cac duoc chat than dau va ky nuéc da
dugce ching minh 1a kho khin vi luong thude
thue sy duge dwa dén vi tri tac dung rat thap. Cac
cong thirc vi/nano nhii twong c6 vu diém so voi
cac hé nhil twong thoé khi dung duong tiém do
vi/nano nhil twong cé kich thudc giot nhd, dugc
loai bo khéi tudn hoan chdm hon nhii twong thd
do d6, kéo dai thoi gian luu thude trong mau.
Vi/nano nhii tuong bao ché bang phuong phéap tu
nhil hoa (goi 1a thubc tiém ty nhii hod) c6 kha
nang hoa tan tbt cac thude ky nudce, co thé tiét
tring bang cach loc, tw hinh thanh ma khéng can
nang luong dau vao, dé san xut va mo rong quy

mo, dat do trong subt quang hoc. SEDDS léng
dugc pha loang ngay trudc khi st dung voi
nuée/dung dich pha tiém dé tao ra vi/nano nhii
tuong tiém. Ky thuat nay c6 thé giai quyét van
dé kém hoa tan ciing nhu khé khin trong viéc
bao ché thudc tiém [57].

Thudc tiém tu nhii hod, chu yéu chira hon
hop khan cua déu, chét dién hoat va mot lugng
16n (30%) dong dung mdi (glycerol, sorbitol, va
propylene glycol) dé tao thanh chat 16ng ty nhii
hoa dong nhat [36]. Dugc chit dugc pha lodng
trong dung moi ludng cuc (DMSO), sau d6 phan
tan vao hé dé tao ra cac hat tiéu phan kich thudc
dudi 0,4um do qua trinh nhll hoa ty phat [58].
Thudc tiém ty nhil hoa str dung céc alcol da chirc
(glycerol, propylen glycol va sorbitol), lecithin
va Span 80, da dugc bao cdo lam tang kha nang
hoa tan va tu nhll hoa cta lidocain [59]. Cong
thaec SMEDDS cua docetaxel duge bao cao co
AUC ting gan 1,5 lan so v6i cong thice thude
tiém thong thuong [60]. Cong thirc tu nhii hoa
ciia paclitaxel st dung chit dién hoat la
phosphatidylcholin long do tring va Tween-80
ciing cho thay kha ning twong hop sinh hoc vuot
troi va doc tinh thap khi sir dung duong tiém [61].

3.1.3. Thuéc ding dwong khdc

Tiém ning cua SEDDS trong hé véan chuyén
thudc qua da van chua dugc kham pha day du.
Tuy nhién, cac thudc chuyén hoa nhiéu qua gan
¢6 thé bao ché hé tu nhii hod thim thau qua da
dé han ché nhugc diém nay [36]. Khi tiép xuc
v6i nude duge bde hoi lién tyc 1én bé miat da, mod
hoi, hé c6 thé tu nhil hoa dé tao ra mot hé siéu
bao hoa. Hién tugng nay tao ra dong luc dé van
chuyén thudc qua 16p simg, gitip lam ting sinh
kha dung ctia thudc trong co thé. Nghién ciru bao
ché hé tir nhii hoa chura acid béo khong bio hoa
chudi dai va alcol béo dé van chuyén flubiprofen
qua da di duoc cip bang sang ché vi hiéu qua
diéu trj duogc cai thién [62]. Trong mdt cong b khac,
hé tu nhii hoa thAm thau qua da ctua indomethacin
lam tang 1,2 lan lugng thudc thim qua da chudt so
v6i vi nhil trong thong thuong [63].

Ngoai ra, hé ty nhii hoa con dugc tng dung
trong duong dat tryc trang, nhan khoa va cay
ghép giup lam tang sinh kha dung va hi€u qua
ctia thudc [36].
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3.2. Ung dung trong my pham

Trong my pham, cac chat ¢6 tac dung bao vé,
lam tring, ngira thAm nam, chong lio hoa da
dugc nghién ctru bao ché dudi dang vi/nano nhil
tuong. Cac wu diém nhu ky thuét bao ché khong
qua phue tap, c6 thé kiém soat duoc kich thudc
giot, d§ on dinh cao lam cho vi/nano nhii tuong
dugc nghién ctru mg dung trong my pham ngay
cang nhiéu, thudng dudi dang kem va lotion. Do
c6 kich thudc giot nhd, vi/nano nhil tuong lam
tang dién tich bé mit, gitip tang sy phén tan trén
toc, sy tham nhap va thdm vao da cua céac thanh
phan hoat tinh, cho phép ning cao hiéu qua va
tang sinh khd dung. So vo6i nhii tuong tho,
vi/nano nhil twong dé tmg dung trong cong
nghiép my pham, cong nghé nano-gel tw nhii hoa
tao ra cac nano nhii twong dau/nuéc dic giup
giam thiéu sy mat nudc qua biéu bi, ting cuong
kha nang bao vé da va sy thAm thau cua cac hoat
chét, do d6 tao thuan loi cho céac san phém kem
chéng ning, dudng am va chong ldo hoa [64].
Huand va cong sy da phat trién nano nhii trong
cation cham séc toc, két qua cho thdy co su cai
thién dang ké vé vé ngoai cua toc kho trong mot
thoi gian dai nho tuong tac tinh dién gitra cation
va dién tich 4m trén toc hu ton gitip ting cuong
lru giit my pham trén toc [65]. Ribeiro va cong
sy da xdy duyng cong thic nano nhil twong
dau/nuée chira dich chiét Opuntia ficusindica
(L.) Mill va gébm xanthan véi kich thudc giot
thay d6i tir 92,2 dén 233,6 nm. Nhii twong nano
chira 1% dich chiét tir cay O. ficusindica (L.)
dugc danh gia 1a 6n dinh trong 60 ngay, gitp lam
tang ham lugng nudc cia 16p sing, thé hién hiéu
qua giir am tbt [66].

Trong bao ché my pham, k¥ thuat ty nhii hoa
thuong dugc tng dung dé tao ra vi/nano nhil
tuong. Day la phuong phép st dung nang lugng
thip dé tao ra nhii twong kich thuéc nano giup
tiét kiém nang luong va it gdy anh hudng téi cac
phan tir hoat tinh khong bén. Pé tao thanh
vi/nano nhii tvong bang phwong phép tu nhii hoa,
nang lugng hoéa hoc giai phong do qua trinh pha
loang voi pha lién tuc duoc st dung, thuong ¢
nhiét do khong d6i va khong cé su chuyen pha
(khong thay d6i do cong tu phat cta chit dién
hoat) trong qua trinh nhil hod. Cac phan tir chat

dién hoat va/hodc dong dung moi ngay lap tirc
khuéch tan tir pha phan tan sang pha lién tuc, tao
ra sy nhiéu loan va hinh thanh cac giot nhil tuong
c6 kich thudc nano. Ky thuét tu nhii hoa ciing
dugc gidi thi€u la qud trinh nhii hoa tu phat
(Spontaneous emulsification). Hai phuong phap
thuong duoc md ta dé san xuit vi/nano nhil
tuong tir SEDDS 1a (1) khuéch tan dong dung
moi hoac déng dién hoat tir pha hitu co sang pha
nude: va (2) phét trién nang lugng tuy do 4m cua
vi/nano nhil trong 6 cac lyc cang bé mat tam thoi
am hodc cyc thap [64]. Phuong phép (1), gom ba
giai doan la: i) Chuén bi pha dau bao gom dau va
chét dién hoat than dau, va pha nuéc gom dung
moi hoa tan trong nudc va chit dién hoat than
nuée; ii) Nhil tuong dau/nude duge hinh thanh
khi pha dau duoc phan tan vao pha nudc dudi sy
khqu tron lién tuc; va cudi cung, (c) bay hoi nhil
tuong tao thanh dudi ap suét giam dé loai bo pha
nudce [67]. Phuong phap (2), gom hai giai doan
12 i) Chuan bi SEDDS gbm hoat chat, dau, chat
dién hoat, chat dong dién hoat va/hoac dong
dung mdi; ii) Phan tdn SEDDS vao nude dudi su
khqu tron nhe nhang, chét déng dién hoat cung
v6i chét dién hoat s& di chuyén t6i bé mit phan
cach pha lam giam stc cing bé mit t6i mot gia
tri rat nho, tham chi gia tri &m tam thoi, tai gia tri
nay, bé mit phan cach pha s& dugc mo rong dé
hinh thanh céc giot phan tan nho. Bao ché nano
nhil trong giau vitamin E bang phuong phap tu
nhil ho4, cac bién s cta hé duoc danh gia trong
d6 thanh phan pha dau c6 tic dong chinh dén
kich thudc giot. Cac bién b khac nhu loai, néng
d6 chit dién hoat, nhiét d6 tron va toc do khudy
khi pha hiru co dugc thém vao pha nudce ciling co
tac dong dén dudng kinh trung binh cta cac giot
[68]. Nano nhii twong chira lycopen bao ché
dugc bang phuwong phap ty nhil hoa cho kich
thude giot 1a 205 nm, PDI 0,21 dé chimg minh
kha nang chong oxy hoa, chdng viém, chong lao
hoa da, c6 tiém ning trong cac san pham chim
soc da [69].

4. Két luan

Hé ty nhil ho4 14 hdn hop dong nhat cia hoat
chat, pha dau, chat dién hoat, chat dong dién hoat
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va/hodc dong dung méi da duoc chimg minh c6
trién vong trong cai thién d¢ tan, do on dinh, tinh
thim, hap thu hoat chat nho d6 ting sinh kha
dung dudng udng cia thude, bao vé thude khoi
su tac dong cua cac enzym trong dudng ti€u hoa,
tranh chuyén hoa qua gan lan dau ciing nhu hiéu
quéa chidm séc da, toc,... ciia my pham.

Hé tu nhii hoa siéu bao hoa la mét trong
nhitng hudng nghién cau hiéu qua trong viéc
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giam nguy co két tua thude trong duong tiéu hoa,
tang kha ning nap hoat chat khi ung dung vao
cac dang bao ché.

SEDDS ngay cang dugc quan tdm va duoc
ng dung vao thyc tién san xuat duoc pham va
my pham dé khac phuc nhitng han ché von c6 vé
tinh tan, d6 6n dinh va tinh tham cua hoat chét
nham dat dwoc hiéu qua tét hon trong cong tac
cham séc va diéu tri.

Bang 1. Cac ché phdm tng dung SEDDS da dugc thuong mai hod [70, 71]

- , Dang bao :
STT Ché pham Duoc chat Ham lugng (MQ) ché ung Nha san xuat
dung
. . A Novartis pharmaceuticals
1 | Sandimmune® | Cyclosporin A/l 25/100 Nang mém corporation
2 Neoral cyclosporin 10/25/50/100 Nang mém Novartis Pharmgceutlcals
Corporation
3 Gengraf cyclosporin A/llI 25/100 Nang cling Abb Vie Inc.
4 Norvir Ritonavir 100 Nang mém Abb Vie Inc.
5 Fortovase Saquinavir 200 Nang mém | Roche Laboratories Inc.
6 Agenerase Amprenavir 50 Nang mém GlaxoSmithKline
7 Depakene Acid valproic 250 Nang mém Abb Vie Inc.
8 Rocaltrol Calcitriol 0,25/0,5 Nang mém Roche Product Limited
. A Ligan Pharmaceuticals/
9 Targretin Bexarotene 75 Nang mém Eisai Ltd.
10 Vesanoid Treinoin 10 Nang mém | Roche Laboratories Inc.
11 Accutane Isotretinoin 10/20/40 Nang mém | Roche Laboratories Inc.
12 Ativus Tipranavir 250 Nang mém Boehringer I_ngelhelm
Pharmaceuticals, Inc.
13 Pabr::)r:];:m Cyclosporine 50/100 Nang mém Panacea Biotec
Lopinavir, Lopinavir 133.33, A
14 Kaletra Ritonavir Ritonavir 33.3 Nang mém Abbott
15 Aptivus Tipranavir 250 Nang mém Boehringer Ingelheim

Bang 2. Mot s6 cong bd vé hé ty nhil hoa tmg dung trong ché pham chiam soc da [72]

STT Dang bao ché Niam cong bd Hoat chét
1 SDEDDS 2015 Nattokinase
2 SNEDDS 2018 Curcumin
3 SEDDS 2020 Clofazimin
4 SEDDS 2020 Rose bengal
5 N-SDEDDS* 2021 Rutin
6 SNEDDS 2023 Astaxanthin

*N-SDEDDS: h¢ tu nhil hoa kép khong chtra nudc (non-aqueous self-double-emulsifying drug delivery system).
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