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Composite Organic-Inorganic Nanoparticles (COINs) [1,2] are nsuélace-enhanced Raman
scattering (SERS) nanoclusters formed by aggregating inorgirec nanopatrticles in the presence
of organic Raman-active molecules. They are then encapsuldtedovine serum albumin (BSA)
and cross-linked with glutaraldehyde to facilitate subsequent fundaanah with antibodies.
COINs exhibit higher Raman scattering efficiency and narrosveission peaks than traditional
fluorescent labels, making them potential candidates for dejedtin-molecules and for
multiplexing.

We are exploring the use of transmission electron microscop)T&hd scanning electron
microscopy (SEM) techniques to characterize, for thetfirst, the morphology and composition of
COINs synthesized with raman label Basic Fuchsin (BFU), rbefand after antibody-
functionalization (Figs. 1A and 1B). We adapted the technique of wegstaining [3-4] —
traditionally used in biological sciences — to simultaneously vizidhe inorganic and organic
components of COINs. The latter appear as light halos surrounadingdtganic crystalline silver
components in the bright field TEM images of the negativelipasta COINs (Figs. 2A and 2B).
WetSEM™ was used to characterize the native state of leukemia leblided with antibody-
conjugated COINs. We observed binding of antibody-conjugated COINs on egipens of
leukemia cells (Fig. 3A). The binding specificity was alsafssgl using Raman spectroscopy (Fig.
3B).

In conclusion, electron microscopy is an essential and powerful tool for struartdradorphological
characterization of the COINs. We demonstrated the applicabf negative staining to
simultaneously visualize the organic and inorganic components of the sC&itl to examine
differences between un-functionalized and antibody-functionalizedN€OIWe observed specific
binding between antibody-conjugated COINs and cells using wet$Edhniques.
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Fig. 1. (A) SEM Image of COINs showing that theg abmposed of aggregates of smaller particlesE({®3 spectrum
is used to verify the silver constituents in COINs.
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Fig. 2. TEM BF images of functionalized COINs (A9fbre and (B) after negative staining with Phosphgstic Acid
(PTA). The organic outer layer appears as lightialirrounding the silver nanoparticles in the Fta#ined image.
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Fig 3. (A) SEM image of hydrated cell conjugatedC®©INs with antibodies. The COINs appeared as bsgbts
surrounding the cell (B) Raman spectra from U93ikdenia cells labeled with antibody-CD54 COINs ame ¢ontrol
sample labeled with COINSs.



