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SESORS Imaging Template Precursor Analysis
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Figure S1. A) Dynamic light scattering (DLS) and B) zeta potential analyses C) Extinction spectra of bare gold
NPs prior to reporter addition and silica encapsulation (yellow; 400 pL; dilution factor 2) and silica coated SERS
active NPs functionalized separately with BPE (blue; 400 pL; dilution factor 4) and PPY (red; 400 pL; dilution
factor 5).

Validation of Ratiometric SESORS Imaging Versus Intensity Imaging

To provide a comparison between intensity and ratiometric SESORS imaging, silica powder mixed with
silica coated PPY functionalized gold NPs (PPY powder) was buried beneath 9 mm of tissue and images
were collected on the in-house built SORS system across a 20 mm x 20 mm grid in 5 mm steps with a
linear offset magnitude of 4 mm, Figure S2.

There are two valid methods of ratiometric analysis in the images presented in Figure S2, termed here
as the linear equation solution and the scalar solution based on the data processing techniques applied
and shown in B) and C) respectively. The main difference between the two methods is that the linear
equation solution calculates intensity ratios by dividing Ixp from every pixel with only the largest value
for I; across the image, and the scalar solution calculates the intensity ratios by dividing Iyp at each
pixel with the value of I at the same pixel and therefore images processed in this fashion are influenced
by variations in I across the imaging grid. It can be observed that the linear equation solution provides
an image that is identical to the intensity image in terms of features, because it is unaffected by small
variations in the tissue signal across the imaging grid. Therefore, not only can ratiometric SESORS
images processed using the linear equation solution provide equivalent information to intensity images
regarding x, y-imaging plane location, but importantly they provide an additional means to relate images
to the buried depth of the NPs and to probe the fixed system by altering the magnitude of the spatial
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offset, bringing SESORS imaging closer to inclusion location in 3-dimensions. It is for this reason that
linear equation ratiometric images were deemed to be the most appropriate and all ratiometric images
depicted in this study were processed using this method.
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Figure S2. A comparison between SESORS imaging of the NP intensity, Iyp, and ratiometric analysis of Iyp
versus the intensity of the tissue barrier, Ir;. A) Intensity SESORS images (Inp) represented via i) a pseudo color
image and ii) a heatmap. B) Linear equation solution ratiometric SESORS images (Inp/Itis max) represented via i)
a pseudo color image and ii) a heatmap. C) Scalar solution ratiometric SESORS images (Inp/I1is) represented via
i) a pseudo color image and ii) a heatmap. Imaging was conducted by burying PPY powder beneath 9 mm of
tissue and collecting spectra on the in-house built SORS system across a 20 mm x 20 mm grid in 5 mm steps with
a linear offset magnitude of 4 mm. Spectra were collected for 1 second using a laser power of 400 mW.

Linear Offset Induced Image Drag Schematic
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Figure S3. Schematic comparing through tissue SERS and SESORS imaging and portraying linear offset induced
image drag. A) Inclusion location from a through tissue SERS imaging experiment, where the excitation and
collection probes are focused on the same point on the tissue surface. This implies that any SERS signal from the
subsurface NPs originates from NPs excited in the same location, i.e., the location of a NP inclusion in a through
tissue SERS image is indicative of the physical location of the inclusion. B) Inclusion location from a point-based
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collection through tissue SESORS imaging experiment, where the excitation and collection probes are focused on
two spots on the tissue surface separated by a linear offset vector. It can be observed that the location of the NP
inclusion in this image is offset from the inclusion location in the through tissue SERS image. It has previously
been reported that photons follow a linear path through the tissue medium between the two spots on which the
excitation and collection points are focused.! If a SERS active NP inclusion were to lie within this path, that is
on the axis of the linear offset vector, it would be excited by the propagating laser photons and hence the resulting
Raman scattered photons would be detected at the collection point. Linear offset induced image drag occurs in
the direction opposite to the linear offset vector in SESORS imaging because SERS signatures from an inclusion
are detected when the inclusion is buried beneath the collection point or at any point along the linear offset vector
axis/the path of laser photons propagating from the excitation point to the collection point through the tissue , i.e.,
SERS will be detected even when the excitation point, and hence the pixel in an image, is offset from the real
location of the inclusion.
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