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Therapeutic peptide and protein drug entities are 
of high therapeutic relevance due to their potency 
and specific mode of action. A major obstacle for 
the successful delivery of peptide/protein drugs to 
their target site is their poor transport across 
biological membranes. This renders that 
administration is to a large extent done by 
injection, which is often experienced as 
inconvenient for the patients. Oral administration 
may, however, be pursued for some peptide 
molecules if pharmacologically relevant. Sufficient 
delivery of peptide drugs via the gastrointestinal 
tract is, however, limited both by their poor 
enzymatic stability and their large molecular size, 
the latter hindering non-aided permeation across 
the intestinal epithelium.  
 
A class of membrane-interacting peptides, cell-
penetrating peptides (CPPs), has demonstrated 
promising potential as carriers for delivery of 
therapeutic cargoes across biological membranes.  
To enhance the transmembrane delivery of a cargo 
peptide like the parathyroid hormone fragment 1-
34 by using CPPs, conjugates of the therapeutic 
cargo with the CPP molecule has been pursued. 
The mechanism by which CPPs interact with 
biological membranes and act as carriers for 
transmembrane delivery of a conjugated cargo is 
heavily debated but known to depend on the 
molecular properties of the CPP. Numerous studies 
seek to elucidate the mechanism of membrane 
interaction of the CPPs by applying a range of 
techniques involving conjugation of fluorophores 
to the CPP.  
 
 
 
 
 
 
 
 

Conjugation of a therapeutic molecule or a 
fluorophore to CPPs inevitably will change the 
physicochemical properties of the CPP. This fact 
likely influences the degree and mechanism of 
membrane interaction, affect delivery efficiency, 
and potentially lead to undesired cellular effects 
[1]. We here report on the importance of 
molecular properties of CPP conjugates in relation 
to their effect on biological membranes employing 
studies on lipid bilayers as well as cell culture 
models.  
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Figure 1: Conjugation of a cell-penetrating peptide, penetratin, to 
parathyroid hormone 1-34 alters the mode and degree of interaction 
with epithelial cells compromising safety [2]. 
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