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Transdermal Drug Delivery (TDD) has signiticant advantages over parenteral and oral routes ot administration
since it is associated with potentially higher bioavailability and it is painless. In this context our group
is investigating the use of 3D printed microneedles tor the transdermal delivery of low and large molecular

weight drugs tor special populations (e.g., pediatric, geriatric).'
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Optimized Hollow Microneedles for TDD

Figure 1: (a) 3D printed microneedle arrays and stl model in
PreForm with support, (b) SEM of a representative microneedle
of 900 pm height and (c) Microneedle tip radius of 55 pm.!

Flgure3 Ophcu\ microscopy und SEM micrographs of optimized ~ Figure 5: pCT images of syringe-like and pyramid-like
curved HMNs (a), (c), (e), (f) compared with the inifial  microneedles.®*
configuration of friangular-pyramid HI\/\I\.s (b), (d).?
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riqure 4: (a) Permeated octreotide concentration af Th, Zh across ~ Figure 6: (a) Binding studies of insulin to surfactant coated
B R ~  humanskininvitro (n=3 +5.D.), (b) Binding of octreatide with mcroneed\es (n=3), (b) Stability studies of insulin af 379C
Y t-':%:;,;&— uronic F-127 coating in the first 20 min. and (c) Stability of  (n=3) (c) cumulative amount of permeated insulin across
LGSR, o = ocfreofide concentration under experimental conditions.? human skin in vitro.*

J

Figure 2: (a)-(d) Simulation of penetrohon process using FEA
model and (e) hematoxylin-eosin staining of MN-freated skin. !
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