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Optical Chemical
& Biosensors

- Circulating Tumor Cell Detection
- Platelet Activation Monitoring
- miRNA Detection
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Functional Organic and Polymeric Materials for
Optical, Electronic, and Thermal Applications
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Application of

Polydiacetylene Sensors
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Developed Sensors
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- Influenza Virus color change
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Self-signaling and Signal-amplifying

Optical Sensors

K* Sensor JACS 2008, 730, 5010. Nerve gas sensor
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Melamine sensor
Chem Comm 2010, 47, 358.
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Understanding the
Intermolecular Phenomena
- Halogen Bonding

- Crystallography and Photophysics
- Emission Intensity v.s. Crystal Packing
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Phosphorescence Intensity

Nature Chemistry 2011, 3, 205.
J. Am. Chem. Soc. 2013, 135, 6325.
Angew. Chem. Inter. Ed. 2014, 53, 11177.

Fundamentals: Color Tuning &

- Materials Chemistry Conducting Property

- Molecular Photophysics - Electron Density of the Core Unit
- Device Physics - Extended Conjugation

- Conducting Property

Applications:

- Solid-state Lighting

- Light Emitting Diodes

- Photovoltaics

- Polarized Emission Devices
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Lyotropic Liquid Crystalline CP Design for
Directed Conjugated Polymer Alignment

1. Concentration-induced Chain Planarization
2. Non-interdigitating Large Side Chain
3. Out-of-plane Tetrahedral Carbon Linker
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High Thermal Conductivity in Amorphous Polymers

Polymer Blend System
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Nature Materials 2015, 14, 295.

—
transition NP ; < .- ; -
- \ \ / Oﬁn - PAP:PAA o PAP.PVA PAP:PVPh A nH d
. — Strong H-bon eavy an
Coiled and entangled Extended or swollen M M ~ Short and light linker M M ’M | Z } large linker
polyelectrolyte chains . | “n \ n , _ 0 NN
Large AT e polyelectrolyte chains N S U High density of N7 N0 HO -
High x H-bond moieties N~ ~O-----HO
_/ g O O — | S—
Large A(DOF): large Ac 14 "MW, MW, >> 1 Weak H-bond via short linker Moderate H-bond
Molecular P ' High pH
- 0~ TOoH O CCa —_ : ] .
Na* Coiled unionized Chain morphology Extended and stiffened
PAP-PAA 10 |- PAA JI - polyelectrolyte chains with ionized polyelectrolyte
' - r )\ bends and kinks chains
i X 0.8 - )
: = - - Poor chain packing with - Compact chain packing
2 06 ; " voids and entanglements
3
/! - A .
! - 04 pup i - Van der Waals interchain - lonic bonding, van der
= | A PVP v interactions and H-bonds Waals interactions and H-:-'
.. ! 02 | e- ° ® . ® bonds r
n . T =
L | 1 | | 1 | | 0‘0 1 ] 1 | 1 | I | 1 | ] | I
02 04 06 08 1.0 0 2 4 6 8 10 12 14
¢ﬂﬁﬂ pH
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—— Short and rigid polymer A

Penetration of
polymer A within

the gyration radius of
polymer B

—— Long polymer B

—— Thermal interchain connection
(Strong interchain bond
& Light and rigid linker)

Percolation pathway of
thermal connections

B

Substrate Substrate




