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Optical Amplification Achieved in a
First-Generation Dendritic Organic
Semiconductor 

Since the discovery of their light-emitting
properties, organic semiconductors have
stimulated great interest within the dis-
play industries and opened opportunities
for other optoelectronic devices, such as
visible laser diodes and, most recently,
optical amplifiers. 

There are three main classes of light-
emitting organic semiconductors, of
which the youngest technology is conju-
gated dendrimers—a family of highly
branched molecules. In a dendrimer, the

molecular branches form a snowflake-
like structure that converges to a single
focal point or core. This type of structure
allows for the independent tuning of the
electrical, optical, and processing proper-
ties of the material.

As reported in the April 15 issue of
Optics Letters, researchers J.R. Lawrence of
St. Andrews University, G.J. Richards of
Oxford University, and their colleagues
have observed strong optical amplification
of violet light in both the liquid and solid
states of first-generation bis(fluorene)-
cored semiconducting dendrimers. The
core, consisting of a bis(fluorene) unit

capped with two first-generation tri-
phenyl-based dendrons containing 2-ethyl-
hexyloxy surface groups, was made by
using palladium catalysis to couple the
first-generation boronic-acid-focused den-
dron with 7,7’ dibromobisfluorene. The liq-
uid optical amplifier was based upon a
solution of dendrimer mixed with toluene.
The solid-state optical amplifier was made
by spin-coating the dendrimer solution
onto quartz substrates to produce slab
waveguides in 200-nm-thick films. The
researchers used a 337 nm wavelength,
pulsed nitrogen laser as the excitation
source and observed optical gains of 36 dB
cm-1 and 26 dB cm-1 at 429 nm and 390 nm,
respectively, in solution, and a maximum
gain of 350 dB cm-1 at 425 nm in the solid
state. These results compare well with val-
ues reported for other organic semicon-
ducting materials. The researchers believe
that dendrimers offer considerable scope
for molecular designers to tune the gain
across the visible spectrum, and that the
solid-state form has potential for electrical-
ly pumped amplification. 

SHIMING WU

Nanopatterning on a Biocompatible
Polymer Film Accomplished with
UV Embossing

Affordable, large-area nanopatterning
on biocompatible films is important for
applications such as tissue engineering
and gene and drug delivery. Poly(ethyl-
ene glycol) patterns have been produced
with photolithography, but resolution is
limited to about 1 µm. Electron-beam
writing and focused ion-beam (FIB) lithog-
raphy are both capable of the resolution
required for nanopatterning, but both are
serial processes (and are therefore time-
consuming) and require specialized sub-
strates. Recently, however, J.X. Gao, M.B.
Chan-Park, and colleagues of Nanyang
Technological University, Singapore,
have developed a practical technique—a
combination of FIB lithography and UV
embossing—to replicate a nanopattern on
a biocompatible polymer. 

As reported in the March 23 issue of
Chemistry of Materials, Chan-Park and co-
workers first created a master mold by
using a focused ion beam to etch a
nanopattern into a 1-mm-thick titanium
nitride (TiN) film. A replication of the
master was made using silicone rubber.
The silicone casting was then used as the
mold for the UV embossing with
poly(ethylene glycol) diacrylate (PEGDA)
and a photoinitiator. The researchers
selected TiN because it has the desired
hydrophobicity and durability for multiple-
use master molds. PEGDA has been
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