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Abstract — In this study, the possibility of a quartz crystal micro-balance(QCM) modification of crystallization of L-
Penicillamine and D-Penicillamine with a Vapor Diffused Molecular Assembly Technique and its application to the R-(-)-
Mandelic acid and S-(+)- Mandelic acid measurement was investigated. The 3-dimensional structures of L-Penicil-
lamine and D-Penicillamine on the surface of QCM were verified to be different from each other through QCM and
AFM analyses. The D-Penicillamine modified QCM had specific recognition to the R-(-)-Mandelic acid, but L-Penicil-
lamine modified QCM had no specificity to the R-(-)-Mandelic acid and S-(+)- Mandelic acid. From these results, it was
known that the QCM could be modified with various selective meterials via VDMA, and the chiral isomer such as a
Mandelic acid isomer could be detected by using a modified QCM.

Key words: Chiral Recognition, Quartz Crystal Microbalance, Mandelic Acid, Vapor Diffused Molecular Assembly,
Penicillamine, Receptor

Quartz Crystal Microbalance Modified by a Novel Vapor Diffused Molecular Assembly
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Fig. 1. Vapor-diffused molecular assembly (VDMA): (a) a pure surface
for assembling; (b and c) the creation of high vapor pressure
by the evaporation of solvent; (d) molecular diffusion through
the solvent particles; and (e) a final surface assembled surface
by the weak interaction between molecules and a surface.
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Fig. 2. Conceptual diagram of quartz crystal analyzer to detect vibra-
tion change with adsorption of chiral material or Penicil-
lamine self-assembly layer. (a)AT-cut quartz crystal analyzer
system and (b)shear vibration model of quartz crystal. A
quartz crystal, B electrode, C lead wire.
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Fig. 3. Schematic diagram of quartz cell for monitoring vibration
change with adsorption of chiral material on self-assembly
layer of Penicillamine.
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Fig. 4. Schematic diagram of the experimental setup to fabricate
molecular order thin films by the VDMA method.
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Fig. 6. Surface morphology changes of L-PA obtained by AFM tech-
niques: (a)show the surface topographic image of L-PA at the
assembling time of 1 h; (b)shows the surface topographic
image of L-PA at the assembling time of 6 h; (c)shows an
expanded view of (b) and (d) shows surface line profile
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line profile of (a) and dotted line shows the line profile of
(b). the bars indicate S00 nm (a, b) and 100 nm (c).
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Fig. 7. Surface morphology changes of D-PA obtained by AFM tech-
niques: (a), (b) and (C) show the surface topographic image
of D-PA at the assembling time of 2 h (a), 4 h (b) and 8 h (¢),
respectively and (d) shows surface line profile changes in
(a), (b) and (c). Image scales are 1 umXx1 pm. the bars indi-
cate 100 nm.
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