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ABSTRACT 
 

“A novel AI/ML-driven In silico simulation of the opioid drug transdermal absorption in 
normal skin and cutaneous lesions” 
 
Authors: Maksim Khotimchenko, Victor Antontsev, Kaushik Chakravarty, Hypatia Hou, Jyotika 
Varshney 
Affiliation: VeriSIM Life, Inc. 1 Sansome St, Suite 3500, San Francisco CA 94104 
 
Transdermal drug delivery is gaining popularity in the healthcare industry, as an alternative to 
traditional routes of administration because of its painless and noninvasive nature and reduced 
systemic exposure to drug compounds. Clinical investigations of transdermal drug 
formulations, especially in patients with skin lesions, are often hindered due to the patient 
intolerance, high cost of the studies, and ethical aspects. In the present work, we used the 
“BIOiSIM” model, an artificial intelligence (AI)-integrated biosimulation platform, to generate a 
“digital skin” approach, for prediction of the transdermal disposition of opioid analgesics. 
Opioids are commonly used in treating severe pain and it is frequently associated with putative 
adverse effects. Topical applications of opioids were shown to have high efficacy with a 
favorable safety profile in clinical settings. With the use of the “BIOiSIM” model, we 
successfully predicted systemic exposure and drug skin accumulation following the topical 
application of central opioid agonist buprenorphine and peripheral agonist oxycodone in 
healthy human subjects with simulation of intra-skin exposure in subjects with skin lesions. 
Predicted skin concentrations and plasma levels of analgesics were used to evaluate the safety 
of the therapeutic pain control in patients with the dermal structural impairments caused by 
acute or chronic cutaneous lesions with topical opioid analgesics. 


