Bioanalytical Approaches to Measure Iron Speciation in the Plasma of Patients Treated with Iron-Nanoparticle Drug Products
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Background

Patients with Chronic Kidney Disease (CKD) experience severe anemia and must be treated
with IV iron drugs. IV iron drugs are colloidal nanoparticles, and there is concern regarding the
bioequivalence of generic and brand formulations.! In the US, there is a single iron product,
Ferrlecit (sodium ferric gluconate) for which a generic formulation is approved (generic sodium
ferric gluconate). We are performing a comparative study of the physiochemical properties of
the two drugs along with a bioequivalence clinical trial on healthy patients. For the clinical trial,
we are developing novel bioanalytical assays using inductively coupled plasma mass
spectrometry (ICP-MS) to measure iron speciation.
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Iron Acquisition Pathway and Iron Overload
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Clinical Trial: Bloequivalence Study
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Measuring Iron Species In Plasma

25,3,35,4,6,8,12,16,24,36 hr| 52 healthy subjects
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Tl = Total Iron in Plasma

Tl = TBlI + NTBI TBI = Transferrin Bound Iron
_ NTBI = Non-transferrin Bound Iron
NTBI=DBI + Fl + LI DBI| = Drug Bound Iron

~| = Ferritin Bound Iron
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Ferrozine Assay vs ICP-MS for TI Measurement
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Conclusions

A comparison of the physiochemical properties of Ferrlecit and generic sodium ferric gluoconate has
revealed that the particle size of the generic drug is smaller than the brand. In addition, the generic
sodium ferric gluconate is more stable to acid. The brand forms clusters of particles where the generic
does not, suggesting that the two drugs may have different iron release properties in vivo. We have
developed a novel assay to measure total iron in plasma and are developing assays to measure
transferrin and non-transferrin bound iron that will use ICP-MS as the metric. These assays will be
then utilized in the planned clinical trial.
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