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Dog PTX Pharmacokinetic Parameters

In Vitro Drug ReleaseIntroduction

To address the poor water solubility associated with taxanes, ZY Therapeutics developed 

a vitamin modified polymeric carbohydrate (VMPC) polymer. The first drug candidate, 

ZY-010-PNP, is a VMPC encapsulated paclitaxel (PTX) nanoparticle (average < 150 

nm), which is supplied as a lyophilized powder with in-use stability of up to 24 hrs. 

Species dependent drug release profiles have been characterized for rodent, dog and 

human. In vitro drug release profiles of ZY-010-PNP in rodent and human plasma were 

measured by a Stable Isotope Tracer Ultrafiltration Assay (SITUA) developed by the 

Nanotechnology Characterization Laboratory (NCL). SITUA analysis was also used for 

an additional in vivo beagle dog study.

Materials and Formulation

Summary
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(1) Both rat & human plasma drug release are time- and dose-dependent. 

(2) Time dependent drug release is much faster in rat than in human.

Nanomedicine drug fractions can be individually 

distinguished and quantified

PK Study in Dog

ZY Polymer 

~50% of the PTX was released within the first 1hr with 

remainder (~100%) released over the following 48-72hrs

In Vitro Drug Release Profiles:  In rodent, all encapsulated PTX was released within ~2 

hours.  In human plasma, approximately 20-40% of the encapsulated PTX was released 

within 20 min, and 60-100% was released over a 4-hour period. 

Dog In Vivo Pharmacokinetics:  Beagle dogs were administered 4 or 6 mg/kg PTX in ZY-

010-PNP via 30-minute IV infusion. Both doses were well tolerated and PK parameters 

were dose proportional.  The time-concentration curve showed a biphasic manner: ~50% 

PTX release within 1 hour post-dose (burst release) with the remainder released over time 

out to 72 hours post-dose.

ZY-010-PNP: Results show a unique drug release profile with the ZY-010-PNP 

formulation but with notable species and in vitro/in vivo differences.  Results suggest a 

beneficial advantage in the clinic via improvement of the therapeutic index of PTX.

ZY Formulation 

Stable Isotope Tracer Ultrafiltration Assay (SITUA) 

Measures Nanomedicine Drug Fractions 
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Dose proportional and dose normalized parameters were 

close to theoretical ratios (1.50 & 1.00) for the two doses 

Ongoing Efforts

• Dog and monkey in vitro drug release studies to verify the unique release profile 

observed in dog PK.

• Bridging GLP Tox and TK to enable IND.


