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    Abstract

Nano- and microparticulate carriers can exert a beneficial impact on the pharmacodynamics of anticancer agents. To investigate the relationships between carrier and antitumor pharmacodynamics, paclitaxel incorporated in liposomes (L-pac) was compared with the clinical standard formulated in Cremophor-EL/ethanol (Cre-pac) in a rat model of advanced primary brain cancer. Three maximum-tolerated-dose regimens given by intravenous administration were investigated: 50 mg/kg on day 8 (d8) after implantation of 9L gliosarcoma tumors; 40 mg/kg on d8 and d15; 20 mg/kg on d8, d11, and d15. Body weight change and neutropenia were assessed as pharmacodynamic markers of toxicity. The pharmacodynamic markers of antitumor efficacy were increase in lifespan (ILS) and tumor volume progression, measured noninvasively by magnetic resonance imaging. At equivalent doses, neutropenia was similar for both formulations, but weight loss was more severe for Cre-pac. No regimen of Cre-pac extended survival, whereas L-pac at 40 mg/kg ×2 doses was well tolerated and mediated 26% ILS (p < 0.0002) compared with controls. L-pac at a lower cumulative dose (20 mg/kg ×3) was even more effective (40% ILS; p < 0.0001). In striking contrast, the identical regimen of Cre-pac was lethal. Development of a novel semimechanistic pharmacodynamic model permitted quantitative hypothesis testing with the tumor volume progression data, and suggested the existence of a transient treatment effect that was consistent with sensitization or “priming” of tumors by more frequent L-pac dosing schedules. Therefore, improved antitumor responses of carrier-based paclitaxel formulations can arise both from dose escalation, because of reduced toxicity, and from novel carrier-mediated alterations of antitumor pharmacodynamic effects.


Footnotes
	This work was supported by the National Institutes of Health National Cancer Institute [Grants CA55251, CA107570] (to R.M.S.).
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ABBREVIATIONS:

	Cre-pac
	paclitaxel formulated in Cremophor-EL/ethanol
	A-pac
	paclitaxel incorporated in albumin nanoparticles
	L-pac
	paclitaxel incorporated in liposome microparticles
	T-pac
	paclitaxel incorporated in tocopherol nanoemulsion
	d8
	8th day after implantation of tumor
	d11
	11th day after implantation of tumor
	d15
	15th day after implantation of tumor
	AIC
	Akaike's information criterion
	ANC
	absolute neutrophil count
	ILS
	increase in lifespan
	MTD
	maximum tolerated dose
	MR
	magnetic resonance
	PD
	pharmacodynamics
	PK
	pharmacokinetics
	SSE
	sum-of-squared-error
	T2
	transverse relaxation time.
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