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Figure S1. a) Confocal micrographs of PLGA-PAA composite microneedles fabricated to 

encapsulate both DiD- and DiI-loaded PLGA microparticles of high molecular weight 

(HWM) or low molecular weight (LWM) respectively (right, scale bar 200 µm) b) Confocal 

micrographs of resulting PLGA-PAA composite microneedles fabricated to encapsulate a 

layered DiI/DiD-loaded PLGA tip implant (scale bar 200 µm).  DiD and DiI were 

encapsulated in PLGA microparticles synthesized from PLGA with IV 0.35 (LMW) or 0.70 

(HMW).  
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Figure S2. a) Microneedle delivery scheme: (1) Microneedle arrays are applied briefly to 

penetrate murine skin. (2) Cutaneous microneedle penetration exposes needles to interstitial 

fluid resulting in rapid dissolution of the supportive PAA pedestal. (3) Following microneedle 

base removal, released PLGA tips are left behind at penetration sites where soluble PAA-

encapsulated cargoes are rapidly delivered to the surrounding tissue. (4) PLGA deposition 

into the skin establishes a depot for sustained delivery of encapsulated cargoes over time. b) 

Confocal micrographs of solid DiD-loaded PLGA tip microneedles before application (left) 

and following a 5 minute application to murine skin (right, scale bar 200 µm). c) Optical 

micrograph of microneedle treated skin showing penetration sites stained using trypan blue 

(scale bar 500 µm). d) Confocal micrograph of treated skin, showing deposition of DiD-

loaded PLGA tip implants together with soluble AF488-loaded PAA at needle penetration 

sites directly following microneedle application for 5 minutes (right, scale bar 100 µm, 

penetration sites outlined). e) Reconstructed confocal z-stack depicting the microneedle 

application site showing deposition of PLGA-loaded cargoes within the cutaneous tissue 

(right, scale bar 100 µm). 
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Figure S3. a) Whole animal fluorescence imaging of mice treated with DiD-loaded solid 

PLGA tip microneedles with AF488-loaded PAA pedestals after 1, 5, and 18 days.  

Fluorescence signal from AF488-PAA and DiD-PLGA implants is shown.  b) Quantification 

of relative fluorescent signal detected at microneedle application site for bulk implant delivery. 
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Figure S4. a) Frequency of SIINFEKL-specific T cells in peripheral blood assessed by flow 

cytometry analysis of tetramer
+
 CD8

+
 T cells.  Shown are representative cytometry plots from 

individual mice and mean tetramer
+
 frequencies from day 14.  b) Analysis of T-cell 

effector/central memory phenotypes in peripheral blood by CD44/CD62L staining on 

tetramer+ cells from peripheral blood.  Shown are mean percentages of 

tetramer
+
CD44

+
CD62L

+
 among CD8

+
 T cells at day 28. 

 


