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IN A NUTSHELL

We here present the first extensive clinical MALDI-gMSI study of drug uptake and distribution in clinical specimen, analyzing 56 specimens of tumor and
corresponding non-tumor tissues from 27 imatinib-treated patients with the biopsy-proven rare disease gastrointestinal stromal tumors (GIST). For validation,
we compared MALDI-TOF-gMSI with conventional UPLC-ESI-QTOF-MS-based quantification from tissue extracts and with ultra-high resolution MALDI-FTICR-
gMSI. We introduced a novel generalized nonlinear calibration model of drug quantities based on computational evaluation of drug-containing areas that
enabled better data fitting and assessment of the inherent method nonlinearities. Imatinib tissue spatial maps revealed striking inefficiency in drug penetration
into GIST liver metastases even though the corresponding healthy liver tissues in the vicinity showed abundant imatinib levels beyond the limit of
quantification (LOQ), thus providing evidence for secondary drug resistance independent of mutation status.
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[Fig3.]To be effective, cancer-targeting drugs
must adequately penetrate into tissue. We
found that the orally administered imatinib
had limited uptake or retention in metastatic
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[Figl.] We introduced a generalized
nonlinear calibration model which coulc
accommodate the situation where the signa
intensity does not vary linearly with analyte
concentration [Figl. a,b] and, additionally,
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78% of all samples, in which imatinib could
be quantified, were inside a window of a 2-
fold difference [Fig2. a]. MALDI-FTICR-qMSI
matched the UPLC-ESI-QTOF-MS results even
more closely [Fig2. b] where 87% of al Y= ZBSlszSi
samples that reached the MALDI-FTICR-qMS R 2

measurement round were within a 2-folc
difference relative to UPLC-ESI-QTOF-MS. Fig3. Liver metastases of GIST display limited imatinib content

independent of mutation status.

clinical application as an orthogonal post-
surgical approach to evaluate phar-
macokinetics of administered drugs and their
metabolites in resected specimens to cast
light into the resistance to treatment as a
function of anticancer drug uptake and tissue
penetration efficiency.
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