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* We employ nanotechnology to create flexible metal/organic polymer
nanocomposites, incorporating rGO and AgNPs into SBS fibers.

* We've successfully developed the "Sandwich Structure Piezoresistive Woven
Nanofabric" (SSPWN), a remarkable fabric with rapid response (<3 ms), lasting
stability (even after 5500 used), and exceptional thermal resilience, perfect for
wearable electronics.

* SSPWN 1s used to track body movements and in RGB-sensing shoes for foot
motion monitoring. This nanotech approach has vast potential in healthcare,
health monitoring, gait analysis and paves the way for innovative wearable
electronics.
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" Electrochemical recognition of D-and L-tryptophan chiral isomers by using molecularily imprinting
polymer on Ag-SPE electrodes )

~

Chia Ming Lin, Po Yi Li, Mao Wei Li, Tien-Tsan Hung, Tzong-Rong Ling *
Department of Chemical Engineering, I-Shou University, Kaohsiung 84001, Taiwan

MOST 109-2221-E-214-009, ISU 111-01-03A

“E-mail: trling@isu.edu.tw

Tryptophan imprinted polypyrrole films with shape complementary cavities were electrochemically prepared using a multi-step current method on
silver screened printed electrodes (Ag-SPE) in an aqueous solution of pyrrole, Tryptophan (D or L) together with HCI as a supporting electrolyte. High
enantioselectivity for the recognition of D and L Tryptophan was attained for the molecularly imprinted polypyrrole (MIP) film on the Ag-SPE by
applying a positive potential pretreatment to induce the rebinding of target molecules and the sacrificial dissolution of printed silver particles on the
SPE. The sensing performance was evaluated by using multi-step potentials at 0 and 2V (vs. Ag/AgCl), held for Ssec and 5 sec, respectively, over 20

cycles with the two enantiomers being present at the same concentration after the pretreatment, i.e. 10V (vs. Ag/AgCl) for 600s. From the results, the
optimum individual selectivities for L- and D- Tryptophan on their respective imprinted films were estimated to be L/D>100 and D/L >100, based on
the current change between 0 and 2 V (vs. Ag/AgCl) with the two enantiomers being present at the same concentration (10 mM). Matters affecting
recognition ability were investigated including: the cross-selectivity of D and L- Tryptophan imprinted films, and a preservation method for maintaining
the recognition activity of MIP film on Ag-SPE. The Tryptophan imprinted films were also characterized by AC impedance, FTIR, SEM, and EDS.
Finally, a mechanism for the interaction of the polypyrrole film with its template and for the dissolution of silver from the SPE, under positive potentials,

are discussed.

, [ Results and Discussion }
Introduction
] . ] . . . [ RecognitiOn abilities J C -selectivit fd dIl-t tonh MIP

Since the early studies of molecularly imprinted technology (starting circa 1972), R AR T RN oS ryPropiEin
molecularly imprinted polymer (MIP) matrices have been prepared with (A) (B)
functional and well-defined three-dimensional cavities with affinity for template vk, AwB, A TN \ l '\ M’V l . _ 1 B L-glu.
molecules. L-tryptophan is an important metabolic precursor and has the 3 Z | \ \ Ut t { “ L 1.0 - 8 D-glu.
function of constructing or enzymatically active protein. It is an essential amino ;| |- : : 5 " i _ LD TS i
acid that cannot be synthesized by the human body. In this study, molecularly | | LJ | LJ | L |, 7] g Ol
imprinted polymers were nanofabricated by electrodeposition on Ag screen- [ "7 1”15 . = .
printed electrodes for the enantioselective recognition of D and L-tryptophan. Time(s) % T ([T s 5
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and t, to obtain the periodic current change AI. (B) Typical 0.2
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Figure 1 The structures of D and L -tryptophan acids
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Figure 2. preparation process of molecular imprinting solution
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Figure 3. Diagram of electrodeposition and test system.
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Figure 4. The trend of more pyrrole coatings,

when there is less pyrrole, the film deposition

will lead to an increase in the initial voltage

during electrodeposition, (a) Py:L= 0.5:0.04,
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Figure 5. Current change with time for
the L-tryptophan acid printed MIP film
on Ag SPE during the pretreatment
process by amperometry method at
10V(vs. Ag/AgCl) in (a) 10mM L-
tryptophan acid and (b) 10mM D-
tryptophan acid solutions.

: L-try. MIP b) D-try. MIP
[ Interference analysis } (a) L-try (b) D-try

Figure 7. Current change of D and L- tryptophan
acids rebinding on (a) L- tryptophan acid and (b) D-
tryptophan acid imprinted polypyrrole films,
respectively. The Multi-Potential Steps at 0 and 2V(vs.
Ag/Ag(Cl) held for 1sec and 2sec, respectively, the total

é test was 20 cycles with the two enantiomers being
< present at the same concentration (10mM) in
L-MIP phosphate buffer at pH 7.0.
A D-MIP
D-glu L+D-glu PBS
Figure. 8. (A) the L- tryptophan acid imprinted tilms/SPEs (B) [ Recognition Mechanism }

the D- tryptophan acid imprinted films/SPEs used to test
different solutions including: 10 mM L-glutamic acid, 10 mM
D- tryptophan acid, 10 mM>L- tryptophan acid and 10 mM D-
tryptophan acid, and 10 mM phosphate buffer solution(PBS)
pH = 7.0 solutions.
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acid solutions. Figure 11. Schematic diagram of (A) the
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[ Effect of pH on MIP/SPE } template forming the L-tryptophan acid
005 - imprinted film by a driving force of positive

potential (B) swelling the L-tryptophan acid
! imprinted film to remove the template by a
003 negative potential in NaOH solution (C) the
] rebinding test of L-tryptophan acid to measure
the current change after a positive potential
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000 pH=1 ' dissolution of silver of SPE and(D) the rebinding
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induce faster ionization or dissolution of silver of
Figure 10. I-t curves of the NIP/Ag-SPEs in different SPE.
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{ Conclusions }

An electrochemical MIP sensor was successfully fabricated by a multi-step amperometric method to form a
glutamate-imprinted polypyrrole film on SPE. By using this method, the resulting tryptophan sensor showed
high enantioselectivity to its own template molecule. The best individual selectivity for L. and D-tryptophan, on
their respective blot membranes, according to the current at ) and 2 V (vs. Ag/AgCl), both enantiomers at the
same concentration (10 mM) ) exist. The work presented here shows that the display is optimal and stable at
pH=7 at different pH values. The imprinted pyrrole sensor exhibits excellent enantioselective ability to
recognize its L-glutamate template and is therefore a strong candidate for commercialization.
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