Determining Plasma Protein Binding of Liraglutide with the
new EScalate Equilibrium Shift Assay

J. Ungewiss!, S. Gerickel, H.Boriss?

13B Pharmaceuticals GmbH, Berlin, Germany; 2Sovicell GmbH, Leipzig, Germany

Background

The accurate determination of plasma protein binding of larger molecules represents a significant challenge, especially if their plasma
protein binding is very high. The commonly used equilibrium dialysis and ultrafiltration methods are often not applicable for peptides and
oligonucleotides due to low migration velocities through the semipermeable membrane. Moreover, substantial non-specific binding to the
membrane and limited solubility in protein-free agueous buffer further limit the application of those assays. In order to overcome these
limitations, we developed the bead-based EScalate equilibrium shift in vitro assay. The applicability of the assay was shown for the peptidic
drug liraglutide and the small molecule drugs carbamazepine, desipramine, pyrimethamine and warfarin.

EScalate assay principle

The EScalate assay is based on the determination of the binding of the compound to HSA immobilized on beads. By adding plasma to the
supernatant over the HSA beads the compound also binds to plasma proteins. The equilibrium of the bead binding is shifted resulting in a
lower apparent K, for the bead binding. By independent variation of both the amount of HSA coated beads and the plasma concentration
in the supernatant the unbound fraction of the compound in plasma without HSA beads can be calulated using a two-dimensional fitting
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First, the accuracy of the EScalate assay was confirmed with the four well-studied small molecule drugs, carbamazepine, desipramine,
pyrimethamine and warfarin (table 1).

Then, the plasma protein binding data for the high serum albumin binding peptidic drug liraglutide was determined five-fold on 3 different
days (table 2).

* No dialysis membrane used

* Rapid equilibration at room temperature

* Presence of plasma in all samples to
prevent non-specific binding to vessels

Day 1 run 1 0.66% and compound precipitation

Measurement f, Liraglutide

5. Flint, A.; Nazzal, K.; Jagielski, P.; Hindsberger, C.; Zdravkovic, M., British Journal of
Clinical Pharmacology 2010, 70 (6), 807-814.

. . eye
Compound f, EScalate f, Literature Yav 1 run 2 0.58% Capability to analyze strong plasma
u u dy 1 run . () . . . .
protein binders due to indirect
) Day 2 run 1 0.40% : : Plasma
Carbamazepine  28.8%  28.0% (UF)! Y determination of f,
Day 2 run 2 0.44%
I I 0 0 2 Literature:
DESIpramIne 173/) 140%3 (E :)) :)ay 3 run 1 047% ; Eé?t::::a: ,;, Al]/e;hG, S]O?-rei-gg_fz”v; P, Fe[\)lFéoA2011_3aEpillez7r>(sg/ F;gjfej;gh48137(l):37-50.
Pvrimethamine 12.5% 11.7% (ED 3 3.R ?jngAé, ;en r\j\Zigso. Pharm IrUIgti IS|C(|2<Veryroh a;(10):1855-i06d.
y ( ) Ave rage 0'51% 4, Muurzlgall D,(i/»\l/ocr)mg YY, Talbert RaL, C?;\(/evl;orcjl\/ll?lftla\jlacrshall J, Hawkins DW, Ludden TM

Wa rfarin O 55% O 69% (E :))4 L 5 . 1984. Journal of 5. Pharmaceutical Sciences 73(7):1000-1001.

: : iterature 0.53%

Conclusion

The newly developed EScalate assay is providing accurate results across a broad range of plasma protein binding levels. It is unique in
providing reliable data for mid-sized organic molecules with high affinity to plasma proteins.
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