Supplementary material
Figure S1. Architecture of the shared-weight four-input LSTM.
Figure S2. Schematic of the front-face fluorescence measurement system.
Figure S3. Biochemical dose-response across the gravimetric adulteration series.
Table S1. Instrumentation and acquisition parameters, including the candidate emission-channel windows of the four excitation slices.
Table S2. Full RMSECV grid for the preprocessing comparison (basis of Section 3.2).
Table S3. Variable-selection methods ranked by RMSECV, with the distribution and stability of the 86 CARS-selected channels (basis of Sections 2.4 and 3.2).
Table S4. Specificity of the LSTM model against four categories of non-lymphatic interferent (basis of Section 3.4).
Table S5. Biochemical validation of the SHAP-identified spectral features at the two extremes of the adulteration range, with assay methods and in-house verification (basis of Sections 2.6 and 3.6).
Table S6. Biochemical dose series across the gravimetric adulteration range (basis of Sections 2.6 and 3.6).
Table S7. Outlier detection by Monte Carlo cross-validation (basis of Section 2.3).
Table S8. Kennard-Stone partitioning and validation-subset selection (basis of Section 2.3).
Table S9. Low-range (0-5% w/w) calibration data used for the LOD/LOQ calculation, with sensitivity analyses (basis of Sections 2.7 and 3.7).
Table S10. LSTM hyperparameter grid, stability assessment and selected configuration (basis of Section 2.5).
Table S11. Per-condition interferent predictions of the single-excitation ablation models (basis of Table 3 and Section 3.5).
Table S12. Point estimates and approximate 95% confidence intervals for R²P, RMSEP and RPD (basis of Table 2 and Section 3.3).
Table S13. Distribution of preparations across the design cells (basis of Section 2.1).

