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Abstract

TITLE : Drug delivery through skin using pulsed high-speed jets
BY : Assoc. Prof. Dr. Kulachate Pianthong
KEYWORDS : High speed liquid jet, Needle-free jet injection, Drug delivery,

Computational Fluid Dynamics (CFD)

High speed liquid jets can be applied to many fields including engineering and
biomedical applications. This research focus on investigating the characteristics of high speed
liquid jets especially for the application called “Needle free Jet injection”. To build the injection
pressure, the driving object method is used by both impulse driving and continuous compression.
Jet characteristics in air and in simulant tissue are investigated from Cool. Click (Bioject2000)
and Med-jet NFIS (prototype test rig). The Cool. Click uses the spring compression to drive the
drug through the nozzle orifice while the Med-jet NFIS uses the impact from the projectile driven
by high pressure gas. In addition, the Computational Fluid Dynamics (CFD) technique is
employed to calculate and validate the previous studies. CFD results are useful to elucidate the
behavior and data on the generation of the Jets and helpful to design the test rig. From the study,
the appropriate exit velocity and injection pressure from Cool. Click are 80-150 m/s and 15-55
MPa respectively. The drug delivery into tissue can be separated into 3 phases; initial stage
(pressure build up), penetration, and dispersion. For the Med-jet NFIS, case of non-impact driving,
the jet velocity and the driving pressure are slightly varied with the volume of the liquid. In the
case of impact driving, the exit velocity and the injection pressure are 150 m/s and 25 MPa
respectively, but always fluctuates during the injection process. These results agree well with the
CFD predictions. These are new findings associated with ‘needle free jet injection behaviors and

can be applied to further development of the needle free jet injection equipments.



