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1. Supplementary Appendix A - Hessian matrix with N analytes

The hessian matrix can be approximated by:
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The derivatives in (31) can be evaluated by solving the following ODEs along with the system of
ODE in (6):
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matrix related to the estimation of the kinetic parameters. Consider 3 matrices:

Here we present a way to compute the necessary gradient to compute the hessian

- R, OR; -
dkgq dkan|  oR
ARy dRy | OKa
I kg
- OR, OR; ]
akdll akd,N aR
ORy dRy | Oka
[0kq 1 Okan]



OR, OR,

¥ aRn?ax,l aRmax,N OR
3= : . : =
dRy dRy ORmax
laRmax,l aRmax,NJ
With R = [Rll ce RN],'
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With partial derivatives:
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We obtain:
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Sensibility with respectto R, ; :
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With partial derivatives:
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For each time point of each sensorgram, we obtain:
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Which enables the computation of the gradient %

step of every sensorgram in the data set is necessary to compute the hessian matrix.

. Computing this gradient at every time



2. Supplementary Appendix B - Confidence intervals on the fractions
We define ﬁ'l- as the estimated fraction of analyte i, i.e.:
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We propose an algorithm similar to the bisection method. Pose:
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The boundary of the confidence interval is such that G(F;y) = 0. If points a and b such that
G(a) > 0and G(b) < 0 are known, the algorithm consists in:

1.
2.

5.

a+b
Compute G (T)
If G (azﬁ) < 0,poseb = asz. Otherwise, pose a = azi.
Test for convergence, i.e. the algorithm can be stopped if a — b < TOL or if aTer is such
that Fj, > 1 in the case of an upper bound or F;; < 0 in the case of a lower bound.

If there is convergence, the boundary is given by Fi + aTHJ in the case of an upper bound

~ +b . .
orF; — aT in the case of a lower bound. Otherwise, return to step 1.

Repeat for every analyte and for upper and lower bounds.

To obtain starting points for a and b, we can:
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Pose a = 0.5% and b = 0%.

Compute G(a).

If G(a) < 0, pose b = a, double a then return to step 2.

If G(a) > 0, the current a and b can be used as a starting point for the bisection
algorithm.



