Thai Bulletin , / f

Pharmaceutical Sciences
ISSN 1686-9540 (Print) ® 2586-8659 (Online)

STUUUNEI919aUITU

a a 1 a a 2,
23 Ansa , Usaain ladauelann >

1 a o (3 a o v a
Uii‘}!‘VlUNﬂE]ﬂLLEdﬁULL@uﬂﬂ@ﬁLwﬂﬂ INA VYT
2 a a o/ o/ s a v a a L2 L2 s
A naluladindynssy AugndUAmEns NNINEREAaUINT NS NVANTEIIVTIEUINTUNS ‘Llﬂ'i'Uﬁll

* finsiarfinus: opanasopit_p@su.ac.th

[ ]

Unanega

a a

Fausuduansansssumanaialaandulladiiadia (milk thistle, Silybum marianum (L.) Gaertn)

1%
o w =] v

Asueriutulunivglsuinisu@dunsuanldimesnwiainisinunfvesduiargeinf dn1sfinwinig
Wenmansauuunigudugnsiunisuntesduuesdduiiu Fanuinalnnisesngunstudlavalenaln lown

nsueyyadase NMsiuadiesnInvedeviiigad N13AIUNNTINLEY N1INTERUNTASINTAdRUNALNY Uay

'
< o

n1sdudanisadraduleluwaddudainlugnisiiaduwdala Wudu 3dusulunguansuszneunailalu
dnuuuleluwes Usenausiedatu Sevay 60-70 Famsaiiu Soar 20 Falaeviu Sevay 10 uazleludadu
fovar 5 FaTulussdusznaundnuesdduisuuasiduansidgnimandvineuseiian delnddunsunia

ns3ulsenu nui Fausuazgngadunnmaduemsisiiiessesay 20 - 50 WewndAnisazateiiuaz

o

nsTurunilsdldiuazgninwnueladuazduaisteenainsanigldednsanss dwaliiiussdniuaves

1%
v v o 1

FaUSUN AaduIIlAUsEUUENEIINNY I8 RN TIUSEENTNAYRIRANNTY LU N1SnSEaedaunSuluansh

ansnazanenlanmeIBlednfanesatu Mvihliinasuseneudsdouriuiumlelaawmndgviu nsvilnan
arsUszneuadeuduneanifinaladu mawseulugluuualnley nsdlnley wilunisidalaiunds syuy
ihassuinlilasdiatues lelasiaa vieluwad Wudu aleuazangldinTouisuendauniueengrdiiuiiie
Ty Andravesdauniu annsavanUdesdBuniulduiuds 3 fu vennifnisiaunszuuidseng

o 1

Wwngiaiiunsiid@fiunsudngadiu lnensussygaunsulud Suiinleuniaunuagla3geaunsedu

fudmsuuuRwwadsuld Aulussuuihdseguwuuing 4 amnsathunUssendldlunsiudiussdnsue aun

nsUanUdesuazihd@ausudigwanidmunela

AdNALY: TaNNIY, seuuideen, TUsvansng

Thai Bull Pharm Sci. 2017;12(2):41-48 [41]



DRUG DELIVERY SYSTEMS OF SILYMARIN
Wajee Tipparos', Praneet Opanasopit**

! Bangkok Lab & Cosmetic Co., Ltd., Ratchaburi
2 Department of Pharmaceutical Technology, Faculty of Pharmacy, Silpakorn University, Sanamchandra Palace Campus,
Nakhon Pathom

* Corresponding author: opanasopit_p@su.ac.th

ABSTRACT

Silymarin is a natural compound extracted from milk thistle (Silybum marianum (L) Gaertn). It has
been used as a folk medicine in Europe for a long time to treat liver and gallbladder disorders. Many pieces
of research have confirmed that silymarin is a hepatoprotective agent. The mechanisms of action include
antioxidation, cell membrane stabilization, anti-inflammation, liver regeneration and antifibrotic effects.
Silymarin consists of flavonolignan isomers, namely silybin 60-70%, silychristin 20%, silydianin 10% and
isosilybin 5%. Among these isomers, silybin is the major and the most active component. However, only 20-
50% of orally administered silymarin can be absorbed by the gastrointestinal tract. The therapeutic effect of
silymarin is limited by its poor bioavailability due to low solubility, low permeability, extensive metabolism
and rapid excretion. In order to improve the bioavailability of silymarin, drug delivery systems such as solid
dispersions, complexation inclusion with beta-cyclodextrin, complexation with phosphatidylcholine,
liposomes, proliposomes, solid lipid nanoparticles (SLN), nanostructured lipid carriers (NLC), self-emulsifying
drug delivery systems (SEDDS), self-microemulsifying drug delivery systems (SMEDDS), and hydrogel
matrices, micelles, have been employed. Cao and coworkers prepared a silymarin 3-day release formulation
to improve the oral bioavailability and develop a sustained-release formulation. Moreover, targeted delivery
systems have been used to carry silymarin to target sites, especially to hepatic cells leading to induction of
cellular uptake. Elmowafy and coworkers have demonstrated how to improve the delivery of silymarin to
hepatic cells by loading silymarin into liposomes with hepatic targeting ligands (Sito G). In conclusion, several
drug delivery systems are used for increasing bioavailability, controlling release and aiming silymarin at
target sites of action.
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