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Renal Denervation



Balloon Catheter Design



Multiphysics Problem



Traditional Development



Optimization



Bernstein Polynomials



Model

𝐷𝑇  𝑋 = 𝑇0 𝐶0 1 −  𝑋 4 + 𝐶1
 𝑋 1 −  𝑋 3 + 𝐶2

 𝑋2 1 −  𝑋 2 + 𝐶3
 𝑋3 1 −  𝑋 + 𝐶4

 𝑋4

𝐷𝑉  𝑡 = 𝑇0 𝐶0 1 −  𝑡 4 + 𝐶1  𝑡 1 −  𝑡 3 + 𝐶2  𝑡2 1 −  𝑡 2 + 𝐶3  𝑡3 1 −  𝑡 + 𝐶4  𝑡4



Optimization Criteria

• P1 < 50°C 

(Constraint)

• P2>60°C 

(Criteria)

P1 P2



Results

• 86 Iterations

• ~12.5 minutes each

• Initial pulse and then baseline 
voltage

• Other optimization criteria 
may be better



Conclusions



ASME V&V 40 and FDA Guidelines
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