
modified. It becomes particularly important in human evaluations to under-

stand the mechanism of elimination since it is common for manufacturing

changes to occur in the clinical or commercial setting. Here, the preclinical

database provides invaluable insight into potential changes in human

efficacy or safety.
Antigenicity remains a unique and often troublesome property of these

molecules. While antigenicity can result in simple binding complexes, they

can also neutralize the pharmacologic activity of the molecule and may

cross-react with endogenous or similar molecules. These latter responses

can result in profound and chronic toxicity. Understanding the outcome

of induced antibodies on the PK/PD of large molecules in preclinical mod-

els provides an understanding of safety that cannot be studied in humans.
While the issues of large molecule drug development are unique from

small molecules, those issues can be challenging and complex. Nevertheless,

biotechnology has proven itself as a realm of therapeutic intervention that

can treat some of our most daunting and destructive diseases. Indeed, our

understanding of these diseases, the mechanisms by which we can modulate

disease pathways and the technology around development science will

continue to fuel the success of biotechnology.

REFERENCES

1. Bocci V. Metabolism of anticancer agents. Pharmacol Ther 1987; 34:1–49.
2. Bocci V. Catabolism of therapeutic proteins and peptides with implications for

drug delivery. Adv Drug Del Rev 1990; 4:149–169.
3. Lee VHL. Enzymatic barriers to peptide and protein absorption. CRC Crit

Rev Ther Drug Carrier Syst 1988; 5:69–97.
4. Ferraiolo BL, Mohler MA. Goals and analytical methodologies for protein

disposition studies. In: In: Ferraiolo BL, Mohler MA, Gloff CA, eds. Protein
Pharmacokinetics and Metabolism. New York: Plenum Press, 1992.

5. Gibbons JA, Luo Z-P, Hannon ER, Braeckman RA, Young JD. Quantitation
of the renal clearance of interleukin-2 using nephrectomized and ureter-ligated
rats. J Pharmacol Exp Ther 1995; 272:119–125.

6. Bauer RJ, Gibbons JA, Bell DP, Luo Z-P, Young JD. Nonlinear pharma-
cokinetics of recombinant human macrophage colony-stimulating factor
(M-CSF) in rats. J Pharmacol Exper Ther 1994; 268:152–158.

7. Mordenti J, Chen SC, Ferraiolo BL. Pharmacokinetics of interferon-gamma.
In: In: Kung AHC, Baughman RA, Larrick JW, eds. Therapeutic Proteins.
Pharmacokinetics and Pharmacodynamics. New York: W.H. Freeman and
Company, 1992:187–199.

8. Maack T, Johnson V, Kau ST, Figueiredo J, Sigulem D. Renal filtration,
transport, and metabolism of low-molecular weight protein: a review. Kidney
Int 1979; 16:251–270.

9. Takakura Y, Fujita T, Hashida M, Sesaki H. Disposition characteristics of
macromolecules in tumor-bearing mice. Pharm Res 1990; 7:339–346.

192 Braeckman

© 2005 by Taylor & Francis Group, LLC




