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Materials: Polyvinyl alcohol (PVA) with a molecular weight di\w = 70,000,
Selenium powder (Se), Cadmium Oxide (CdO), trigdtglsphine (TOP),
trioctylphosphine oxide (TOPO), hexadecylamine (HP#tearic acid, trichloro(3,3,3-
trifluoropropyl)silane, chloroauric acid, sodiumtraie, n-hexane, chloroform and
methanol, were purchased from Sigma-Aldrich and dusas received.
Poly(dimethylsiloxane) (PDMS) Sylgard 184 was pasdd from Dow Corning
(Michigan, USA). Na+-montmorillonite (MTM) powderag purchased from Southern
Clay Products (Gonzales, TX) and was exfoliated extensive stirring in aqueous
solution. The average diameter of the platelefisl@ nm and thickness is approximately
one nm as described by the supplier.

PDMS mold preparation: A silicon wafer containing 64 squared Qul8wells with 3
mm edges and a depth of 20 pum (Lurie NanofabrioaKacility, UofM), was vapor-
coated with Trichloro(3,3,3-trifluoropropyl)silanBDMS pre-polymer was mixed with a
curing agent in 10:1 proportion and poured ontogpecified Silicon wafer in order to
form 1 cm thick mold. The PDMS was cured at 80°@roight. A flat PDMS (without
pattern) mold was similarly produced on a glassssate. Both PDMS templates were
removed from their substrates and washed with aeeb@fore using for layer by layer
deposition (LBL).

Microcontainer fabrication: The patterned and non-patterned PDMS molds were
sequentially immersed in a 1wt% aqueous solutioR\WA for 5 minutes and in a 1wt%
aqueous dispersion of MTM. Each polymer and clagogation step was followed by a
rinse in deionized water for two minutes followegddrying under an air stream for two
minutes. The deposition procedure was realized avitbbotic manipulator (DR-1, R&K
Technologies, Germany) programmed to carry outh&loperations automatically for a
number of cycles, n, to produce a (PVA/MTM)im. Both the patterned and planar

molds were coated with n = 1000 bilayers, with lireslutions of each component used



after every 20 bilayers. After multilayer fabricati the PVA/MTM films were gently
pealed from the PDMS molds. The microcontainer wesduced by combining the
planar and patterned LBL nanocomposite films wittraplet of water in between and
applying gentle pressure to allow for hydrogen bogdo seal the planar lid in place. In
some cases, prior to sealing, the microwells wdleglfwith a CdSe or gold nanopatrticle
solution by micropipetting. The samples were anadylay scanning electron microscopy
(Philips XL30 Environmental Scanning Electron Miscope and FEI Nova 200
Nanolab) after gold coating and confocal microsc@lympus LEXT Interferometer).
Synthesis of CdSe nanoparticles (NPs): Based on the previously reported procefljra
three necked rounded bottom flask 0.04g of CdO Gmof stearic acid were combined
and heated under argon to 250°C, at which pointnthéure became colorless. The
solution was then cooled to room temperature af@gbof HDA and 5.67g of TOPO
were added while stirring. The solution was heatg@gain to 250°C and a solution of Se
powder (0.025 g) and TOP prepared under an inerbgihere was added drop wise. In
order to control the NP growth, the fluorescenceabfjuots of dispersed NPs in
chloroform was measured. The reaction was stoppkdnwa maximum of 650nm
absorbance was reached. After the reaction reaaymd temperature, the NP’s were
purified by dispersion in a 1:1 hexane/methanoltsamh followed by centrifugation for
15 minutes at 6000 rpm and repeated three timesré3dcence was realized based on
photography in the presence of a UV light source.

Synthesis of Gold NPs: As previously reportefl?] citrate stabilized gold NPs
were fabricated by bringing chloroauric acid (0.8)5to boil before adding sodium
citrate (1% w/w) under vigourous stirring. Heat atidring was applied for an additional

15 minutes before cooling.
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