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 Introduction: Drug-eluting stents (DES) 
significantly reduce the incidence of in-stent 
restenosis, which was once considered a major 
adverse outcome of percutanous coronary stent 
implantation. Localized release of antiproliferative 
drugs interferes with the pathological proliferation of 
vascular smooth muscle cells which is the main cause 
of in-stent restenosis. Farnesylthiosalicylate (FTS, 
Salirasib) is a new rather specific nontoxic drug 
which was recently developed at the Tel-Aviv 
University [1]. FTS acts as a Ras antagonist and has a 
mild hydrophobic nature. In its active form (GTP-
bound), Ras promotes enhanced cell proliferation, 
tumor cell resistance to drug-induced cell death, 
enhanced migration and invasion. Ras is therefore 
considered an important target for cancer therapy as 
well as for therapy of other proliferation diseases, 
including restenosis.  

Drug-eluting bioresorbable stent coatings 
were developed and studied. The porous poly (DL-
lactic - co - glycolic acid) (PDLGA) matrices loaded 
with either Farnesylthiosalicylate (FTS) or paclitaxel, 
were prepared using freeze drying of inverted 
emulsion technique. The investigation of the new 
coating was carried out using core/shell fiber 
structure. The effect of the emulsion’s formulation 
and process kinetics during fabrication on the drug 
release profile was studied in light of the shell's 
morphology and its degradation profile.  
 Methods: The freeze drying technique that 
was used for the shells' preparation is unique in being 
able to preserve the temporal state of the emulsion in 
a solid form. We used this technique in order to 
increase the surface area and thereby control the 
diffusion. The microstructure of the freeze fractured 
surfaces was characterized using SEM and the in-
vitro drug release profile was determined using High 
Performance Liquid Chromatography. The 
degradation behavior of the porous shell structure 
was investigated using Gel Permeation 
Chromatography and erosion was measured using a 
balance.  
 Results: The coating’s porous structure 
contained round-shaped pores, usually within the 2.9-
6.4 μm range, with a porosity in the range of 67-
85%. The pores were partially interconnected by 
smaller inner pores. Our results show that the most 
important parameter affecting release in this system 
is the copolymer composition. An increase in the 
glycolic acid content of the PDLGA copolymer 
enhanced the release rate of both drugs (Figs 1a,b), 
The FTS release from our highly porous coatings is 
faster (Fig  1b), and different from that of paclitaxel 
(Fig 1a). An increase in the glycolic acid content of 

the PDLGA copolymer enhanced the burst effect and 
FTS release rate during the first two weeks, mainly 
due to higher water uptake and swelling but also due 
to a higher degradation rate of the host polymer. 
Paclitaxel is more hydrophobic than FTS and creates 
more interactions with the host polyesters. Therefore, 
paclitaxel's diffusion through the host polymer is 
much slower and all changes in formulation 
parameters affect its release profile mainly after 10 
weeks of degradation. The paclitaxel release from the 
porous shell showed three phases of release (Fig 1b), 
which correspond to the degradation profile of the 
host PDLGA.  
 Conclusions:  The process was found to 
affect the drug-release profile via two routes: (1) 
Direct, through water uptake and swelling of the 
structure, leading to a higher burst release. 
Degradation of the host polymer affects the drug 
release rate at a later stage. (2) Indirect effect of the 
microstructure on the release profile, which occurs 
via an emulsion stability mechanism. The copolymer 
composition is the most important parameter 
affecting the release behavior in our system. Other 
parameters, including polymer content, O:A phase 
ratio, surfactants and homogenization rate exhibited 
only minor effects on the antiproliferative drug 
release profile. 

 
 

 

 

 

 

 

 

Fig. 1:  The effect of copolymer composition on the 
cumulative drug release profile from core/shell fiber 
structures (▲ - PDLGA 50/50, ● - PDLGA 75/25): 
(a) FTS release, (b) Paclitaxel release.  

References: 
1. Kloog, Y. Semin Cancer Biol. 2004. 14(4); 253-61. 

0

25

50

75

100

0 5 10 15 20 25 30 35

C
um

ul
at

iv
e 

FT
S 

R
el

ea
se

 (%
)

Time (Days)
(a) 

0

10

20

30

40

50

60

70

80

90

100

0 5 10 15 20 25 30 35 40
Time  (Weeks)

C
um

ul
at

iv
e 

Pa
cl

ita
xe

l R
el

ea
se

 (%
)

(b) 


