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Introduction. Misuse and addiction to opioid drugs are now so widespread that it constitutes a major public health crisis known as the global opioid pandemic. Opioid peptides are effective for pain relief, mediated through their activation of opioid peptide receptors (OPs), which are G-protein coupled receptors (GPCRs), including mu (MOP) and delta (DOP) subtypes (Pasternak, 2004). GPCRs function as transmembrane protein receptors in dimers, where two GPCRs are in proximity (Prinster et al, 2005). β-endorphin and enkephalin (ENK) are endogenous opioid peptides for MOP and DOP. Bivalent opioids, which are opioid ligands containing two pharmacophores (Smith et al, 2023), are interesting because endogenous opioid peptides as pharmacophores produce potent analgesia without side effects, which may help alleviate the global opioid epidemic.
Aims. To design and synthesise bivalent peptides selective to MOP and DOP and examine the pharmacological potency and efficacy of the synthesised bivalent peptides and controls against established cell lines. 
Methods. Peptides were assessed for OPs efficacy and potency in HEK293 cell lines overexpressing MOP and DOP respectively. cAMP modulation was measured via AlphaScreen cAMP assay. 
[bookmark: OLE_LINK1]Results. Our bivalent peptide BBLL1 comprising β-endorphin 1-7 (BE1-7) and Leu-ENK showed comparable efficacy and a lower potency on the cAMP inhibition curve compared to MOP agonist fentanyl. The IC50 values ​​of fentanyl and BBLL1 were not significantly different, 9.3±5.9nmol/L and 6.9±2.7nmol/L, respectively (n= 3, P>0.05, unpaired t test). 
Discussion. The bivalent peptide BBLL1 significantly inhibits intracellular cAMP production in comparison to the parent peptide (Leu-ENK and BE1-7). β-endorphin is a potent MOP agonist and Leu-ENK also has a partial agonism for MOP, allowing the bivalent peptide to produce subnanomolar potencies. 
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