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Introduction

Peptide modification overcomes natural limitations like rapid degradation and poor bioavailability to enhance drug efficacy. Stability is improved via D-amino acids, cyclization, and terminal
modifications, while conjugation techniques—such as PEGylation and lipidation—boost solubility, membrane permeability, and pharmacokinetic properties.

Challenges in Synthesis

Major challenges in synthesis/modification includes addressing complexity, specificity, selectivity and finding an optimized route for scaling-up

Role of the CRO in Peptide Development

We accelerate drug development pipelines by offering specialized expertise in the synthesis of complex peptide analogues, optimization of pharmacokinetic profiles, and the execution of

comprehensive preclinical in vitro and in vivo studies.

» Cyclization Strategies: Cyclic peptides are crucial in drug development due to their superior stability, high binding affinity, and improved membrane permeability compared to linear peptides. We
develop efficient, scalable, and orthogonal cyclization routes to synthesize complex cyclic peptides.

 Long Peptide/Small-Protein Synthesis: Chemical synthesis remains the most efficient approach—particularly when multiple unnatural amino acids must be incorporated in a defined sequence.
Unlike mutagenesis-based approaches, chemical synthesis allows precise control over sequence composition and site-specific modifications. Fragment ligation techniques, such as Native
Chemical Ligation (NCL) and Ketoacid-Hydroxylamine (KAHA) ligation, are used to construct complex, large peptides/small proteins with precise site-specific modification.

 Scale-Up Optimization: Developing robust, optimized methods to produce high-purity crude peptides for preclinical and clinical development.

 Peptide Conjugation: Enhancing therapeutic properties through the covalent attachment of moieties such as drugs, polymers, lipids, and fluorophores. Peptide-protein conjugation serves as a
cornerstone for advanced drug delivery and targeted therapeutic development, utilizing specialized chemical conjugation (e.g., Cys-mediated) or enzymatic labelling via Sortylation.

Case Studies

Synthesis of Complex tri-cyclic Chemical synthesis of Non-GMP scale-up Peptide conjugation
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