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Background: TMDD equations were initially written and are used assuming 1:1 stoichiometry of drug-target binding even though many biological systems do not
conform to this assumption. Specifically, this assumption is violated for monoclonal antibodies that have two identical binding sites. Although standard TMDD
equations provide excellent fit of the observed data, it is of interest to derive correct equations and approximations that assume true binding stoichiometry between the

drug and the target.

Objectives: To derive the TMDD model and its approximations for biological systems with 2:1 and 1:2 stoichiometry of drug-target binding.

Methods/Results: TMDD equations for the systems with 2:1 and 1:2 drug target binding were formulated. Quasi-steady state (QSS) assumptions were applied to derive
QSS approximations of these systems. QSS systems with zero internalization rate (k;,=0) or zero dissociation rate (k,z=0) correspond to quasi-equilibrium (QE) or
irreversible binding (IB) approximations of the TMDD equations. Michaelis-Menten (MM) approximations were derived assuming that concentrations of the drug-

target complexes are much smaller than concentrations of the free drug.

Conclusions: QSS, QE, IB, and MM approximations of the TMDD models with 1:2 and 2:1 binding were derived. They can be used to provide a more detailed and
precise description of the TMDD systems with 1:2 and 2:1 binding stoichiometry than those of the standard TMDD model.
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