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* Today’s presentation will describe the use of high-resolution accurate
mass (HRAM) mass spectrometry for toxicology screening

* Use of LC-HRMS allows us to identify specific drugs and metabolites in
a sample, rather than class-based identification of related drugs

* Research with this technology allows us to identify specific patterns of
substance use that will inform HIV prevention efforts in the context of

substance use




Challenges in
Toxicology Screening

How Mass Spectrometry Meets Those
Challenges
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* Typically class-specific rather than
M‘# %.;."'ﬁ% compound specific
¥ N
"

* Structurally similar epitopes can be
displayed in unrelated compounds

* Cross-reactivity cannot be
determined without additional
testing

light chain

heavy chain

* May not be useful depending on the
clinical or research question
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High Resolution Mass
Spectrometry

Next Generation Tools for Mass
Spectrometry-Based Toxicology Screening
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MS2 @

Voltage ramp
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* MS2 (fragmentation) spectra are reduced from an array of m/z:intensity
pairs to a vector in multi-dimensional space representing the entirety
of the particular spectrum

* Each m/z value between the unknown spectrum and the reference
spectrum are mass-aligned, and a dot-product algorithm is used to
compare the 2 vectors

* The cosine of the angle between 2 vectors is calculated, and a
probability score is generated to reflect the likelihood that the
experimental and reference spectrum are from the same compound

* There are different approaches/algorithms for this type of comparison;
often there are scoring penalties for sparse spectra (limited fragments)

* NOTE: MS2 spectra are dependent on the collision energy used to
generate fragments; if the same CE is not used for the experimental
and reference spectra generation, the closest energy matches are used @
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Library score
must be >70
in most cases
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Isotope Patterns
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SUMMARY: Positive ID of Compounds

e Retention Time

 Exact Mass with 5 ppm tolerance

* Library Score match

* Visual inspection of peaks

* |sotope patterns can be used when there is low signal or
questions




Practical Application of
HRMS

Use of LC-HRMS in real clinical and research
samples for substance use
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Xylazine
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Final Thoughts

* Use of LC-HRMS technology and library matching provides
iInformation rich data outputs that minimizes risk of false positives
In toxicology screening

* Care must be taken due to high sensitivity of the technology —
must put safeguards in place to avoid positive calls from system
carryover or environmental sources

* This technology allows for rapid expansion of the testing menu
when needed to adapt to the evolving substance use landscape

* |n our experience, menu expansion allows us to identify emerging
substance use patterns earlier to better inform our clinical and
research partners
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