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Abstract

Pulsatile administration of human growth hormone (hGH) is often prescribed for treatment of growth hormone deficiency to
closely mimic the circadian rhythm of hormone secretion. However, frequent needled injections induce pain and poor patient
compliance, thereby leading to low medication adherence. Therefore, in this work, we propose a magnetically actuating
implantable pump (MAP) that can deliver accurate dose of 20.6 + 0.9 ug hGH in a pulsatile manner without needles. The infused
amount of hGH linearly increased with an increase in the number of actuations. When tested in animals with growth hormone
deficiency for 21 days, the MAP could achieve pharmacokinetic and pharmacodynamics profiles of hGH comparable to
conventional subcutaneous injections. Therefore, the MAP herein can be promising for non-invasive and on-demand delivery of
hGH without painful needled injections.
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