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Figure 1. Label-free imaging of protein aggregates in live HeLa cells using (a) photothermal microscopy
with the excitation wavelengths at 520 and 640 nm and (b) brightfield microscopy. Scale bar: 6 um. (c)
Intensity profiles along the dashed lines in the PT and brightfield images.
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Fig. 1 Raman spectrum of the ELISA fabricated Fig. 2 Raman spectrum of the ELISA fabricated

on the graphene SERS substrates. The Raman on the graphene SERS substrates. The Raman

peaks from TMB combined with IL-6 of 5 ng/ml peaks from HRP combined with IL-6 of 5 ng/ml

were seen. For comparison, the Raman spectrum were seen. The Raman measurements were

of graphene is presented. carried out a week after IL-6 coating.
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1: Sckematics of optical setup 2: Observed Raman spectrum of aceton
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Raman spectroscopy has long been used as a powerful analytical method in the pharmaceutical field'?
because it can non-destructively provide vibrational information of samples. For example, Raman
spectroscopy can be used for the qualification of drugs in their early-stage of production, such as their
crystal forms formed in different solvents, solute concentrations, and temperatures, which affect the drug
efficacy; in drug development, Raman spectroscopy is used to assess drug effects and chemical changes in
cells under different types and concentrations of drug treatments.

Since a large number of conditions need to be screened to find optimal conditions for producing
drugs and treating cells,** improving the throughput of Raman spectroscopy can extend its application.
Here, we developed a multi focal spots Raman spectrophotometer for parallel observation of chemical
change of pharmaceutical samples in a regular 96-well plate, which generated 96 focal spots and collected
Raman spectroscopy of 96 different samples simultaneously. Using of fiber-based beam splitters and
reflection-efficiency designed dichroic mirrors allows for uniform splitting of the laser beam. A lens array
is used to simultaneously excite the samples and collect their Raman signals. Using multifocal spots Raman
spectrophotometer, we observed crystal polymorphs, crystallization kinetics, drug response of cell
spheroids, etc, showing the potential of the developed system to extend the Raman spectroscopy

applications on pharmaceutical reactions.

Parallel Raman measurement using 96 focal spots
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Fig. 3 Image of sweatgland (2 um, 1.7 um, 0.9 um)
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