
The ASTM D2247 - 11 Standard Practice for Testing Water Resistance of Coatings in 100% Relative Humidity 

will be applied.   

 

Production and testing of coils and circuitry: The primary transmitting coil will encompass a perimeter slightly 

larger than a standard cage base and will be rated to at least 1 ampere of current carrying capacity.  The primary 

and secondary coils will be wound using a winding apparatus we have built to generate precise and reproducible 

coils.  The secondary receiving coil will utilize stranded highly-space efficient 42 AWG magnet wire.  Coils will 

be protected against moisture through a silicone or Parylene C coating.  

 

The transmitting circuitry will be implemented using standard circuit board technology sized to fit within the base 

station but outside the perimeter of the primary coil to avoid self-induction and interference.  The receiving circuitry 

within the pump housing will be fabricated on a polyimide flex circuit technology (0.2 mm thick) and will utilize 

standard surface mount components.  The secondary circuit will be wrapped around the internal reservoir housing 

and encapsulated for moisture protection.  

 

5.6 Objective 2A: Develop wireless controller hardware 
The base station will use a plastic enclosure to house the primary transmitting circuitry and coil; plastic avoids 

shielding effects and induction of eddy currents within the enclosure.  Efficiency and power output of the 

transmitting circuit will be characterized by simulating the receiver circuit with a small high power resistance in 

series with the primary coil. The wireless power transfer performance will be validated against four performance 

measures: (1) Link range (power transfer vs. distance of secondary coil), (2) Foveation (power transfer vs. alignment 

angle of secondary coil), (3) Current output homogeneity over base station footprint (heatmap), (4) Current 

regulation in under and over coupling regimes (heatmap). These measurements will yield maximum power transfer 

capability independent of the receiving circuit implementation. 

 

5.7 Objective 2B: Develop programmable dosing software 
Control software will be developed for remote control of the pump system.  Preliminary demonstration of remote-

control capability will include flow rate and delivered volume measurements at the pump output to ensure accurate 

control at room temperature.  Software operating procedures and instructions will be documented.  Each feature 

described will be tested against the required performance specifications.  

 

Calibration and validation of the PWM dosing capability will also be performed as part of this research effort.  

PWM duty cycle and period setting will be determined using calibrated flow rate and delivered volume 

measurements.  The selection of appropriate PWM settings will be programmed into the software and linked to 

front panel flow rate controls.  

 

5.8 Objective 3: Perform system validation of micropump technologies 
Benchtop testing at 37 °C will be performed.  Pump will be submersed in PBS or embedded in 0.5% agar.  The 

pump will perform three dosing schemes (continuous, daily bolus, and hourly intermittent.  Experiments will last 

for 30 days.  Dosing volumes will be measured daily and compared with the volume set by the programmable dosing 

software.  Accelerated lifetime testing at 100% humidity (submersed in PBS) and 65 °C will be performed for 9 

days to simulate 6 months of in vivo conditions.  Since the external and internal exposed surfaces are all coated with 

Parylene, the polymer properties for leachable and extractable are known and the manufacturer (Specialty Coatings 

Systems) which has documentation with the FDA.  In SBIR Phase 2, we plan to perform system validation with in 

vivo mouse studies.   

 

 

 

 

 

 


