
1 
 

 

 
Fig. S1: Selection of injected tracer quantities for tissue homogenate biodistribution 
experiments on the basis of comparable fluorescence detection limits. A) Overview of tracer 
quantities administered in tissue homogenate biodistribution experiments and fluorophore labels 
on each tracer. B) Percentage of injected dose at which tracer fluorescence signal approaches 
background fluorescence, designated the limit of detection. C) Detectability of each tracer relative 
to respective fluorophore background signal on the basis of percent of injected dose.  
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Fig. S2: Selection of injected tracer quantities for flow cytometry cellular distribution 
experiments based on comparable detection limits of cell association. A) Overview of tracer 
quantities administered in flow cytometry experiments and fluorophore labels on each tracer. B) 
Percent of injected dose at which limit of detection is reached for tracer association with 
splenocytes in vitro, based on median fluorescence intensity (MFI) of tracer signal becoming 
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indistinguishable from background. C) Tracer concentration at which median fluorescence signal 
intensity approaches background for splenocytes incubated with tracer solutions in vitro when 
measured by flow cytometry. 
 

 

 
Fig. S3. Dose dependence of fluorescence detection within the LN for i.v. administered 
polystyrene tracers and limit of detection relative to LN tissue background. Tracer was 
administered at varied dosages to identify injected amount necessary for detection in the LN from 
i.v. and i.d. administration. ** and **** indicate significant difference by one-way ANOVA (p<0.01 
and p<0.0001, respectively), ns = not significant. I.d. dosage was limited by volume that could be 
administered into skin, and this dose was not detectable in the LN when i.v. administered, so 
tracer was administered at tenfold greater volume for i.v. injections. Polystyrene tracer data shown 
here is representative of dosage-dependence of detection for all tracers. 
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Fig. S4.  Dynamic light scattering measurement details for PPS NP, dextran, and PS tracers. 
A) Correlogram measurement and B) polydispersity index (PDI) for PPS NP, dextran, and PS 
tracers. 
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Fig. S5. Intravenously administered tracer accumulation in systemically distributed LNs. 
Colic, jejunal, and pancreaticoduodenal LNs are found deep within the body cavity near the 
stomach and intestines, whereas superficial parotid, cranial deep cervical, axillary, brachial, and 
inguinal LNs drain more peripheral tissues. Intravenously administered tracer accumulates within 
each LN to a similar extent independent of its position within the body. ns indicates no significant 
difference between any groups as determined by one-way ANOVA. 
 

 

 
Fig. S6. Characterization of in vivo biodistribution for individual fluorescent tracers and 
mixtures of fluorescent tracers administered intravenously. Tracers co-injected i.v. into the 
same animal accumulate in systemic organs (A) and lymph nodes (B) to extents that do not 
significantly differ from tracers separately injected into different animals 4h post-injection. ns = not 
significant by one-way ANOVA. 
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Fig. S7. Comparison of PPS, dextran, and PS tracer accumulation within the LN 4 h post 
i.v. and i.d. administration. A) Percent of injected dose and B) microgram amount of tracer 
accumulating in the LN from intravenous as compared to intradermal administration of tracer for 
PPS, dextran, and polystyrene materials. *, **, ***, **** indicate significant difference between 
groups by Welch ANOVA.  
 

 

 
Fig. S8.  Blood clearance profile for dextran and polystyrene tracers. Percent of injected 
tracer remaining in the blood post i.v. injection for A) dextran and B) polystyrene tracers. 
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Fig. S9. Biodistribution of dextran, PPS, and polystyrene tracers to systemic organs over 
72 h post i.v. administration. Percentage of initial injected quantity of dextran, PPS, and 
polystyrene tracers detected in the (A) liver, (B) spleen, (C) lungs, and (D) kidneys at 1, 4, 24, 
and 72h post i.v. injection.  
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Fig. S10. Percent of injected tracer dose per total tissue volume within LN, spleen, kidneys, 
liver, lungs, and blood for dextran, PPS, and polystyrene tracers following i.v. 
administration. Tracer biodistribution of (A) 30 nm PPS, (B) 80 nm PPS, (C) 500 nm PPS, (D) 5 
nm dextran, (E) 10 nm dextran, (F) 12 nm dextran, (G) 30 nm dextran, (H) 55 nm dextran, (I) 30 
nm polystyrene, (J) 50 nm polystyrene, and (K) 500 nm polystyrene presented as percent of 
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injected quantity per mL tissue. *, **, ***, **** indicate significant difference between tissues (p < 
0.05, 0.01, 0.001, 0.0001, respectively) by two way ANOVA. ##, ###, #### indicate significant 
difference between both spleen and liver compared to lymph node (p < 0.01, 0.001, 0.0001, 
respectively) by two way ANOVA. $ indicates significant difference between both spleen and lung 
compared to lymph node (p < 0.05) by two way ANOVA, ns = not significant.  
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Fig. S11. Total amount of tracer, measured as the area under the curve (AUC) of the percent 
of injected tracer dose per total tissue volume, delivered to the LN, spleen, kidneys, liver, 
lungs, and blood presented as a function of size. *, **, *** (p<0.05, 0.01, 0.001, respectively) 
indicate significant difference from other tissues by Welch ANOVA. #, ##, ### (p<0.05, 0.01, 
0.001, respectively) indicate significant difference between spleen and liver from all other tissues. 
 

 

 
Fig. S12. Dextran and polystyrene tracer accumulation within the LN over 72 h post i.v. 
administration. Time resolved dextran (A) and polystyrene (B) accumulation within the brachial 
LN, presented as percentage of injected quantity. * and **** indicate significant difference (p<0.05 
and 0.0001, respectively) between designated tracer size and all other tracer sizes at the specified 
time point. 
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Fig. S13. Flow cytometry gating strategy for phenotyping of leukocyte subsets within the 
LN.  
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Fig. S14. Representative flow cytometry dot plots displaying fluorescent tracer signal in 
the brachial LN of mice that received i.v. administered tracer (top) and saline control mice 
that received no tracer (bottom).  
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Fig. S15. Tracer delivery efficiency based on cell association normalized by LN 
accumulation from i.v. compared to i.d. administration. A) Number of tracer positive cells 
normalized to percent of injected dose accumulated within the LN from i.v. as compared to i.d. 
administration, presented as a function of tracer size. B) Number of tracer positive cells 
normalized to tracer mass accumulated within the LN from i.v. as compared to i.d. administration, 
presented as a function of tracer size. *, **, and *** indicate significant difference between 
administration routes (p<0.05, 0.01, 0.001, respectively) by Welch ANOVA. 
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Fig. S16. Size dependence of tracer association with cells after 4 h in vitro co-incubation 
with tracer solution. A) Number of tracer+ splenocytes normalized to quantity of tracer incubated 
in vitro, presented as percent of injected quantity administered in vivo. * indicates significant 
difference from all polystyrene tracers, # indicates significant difference from all dextran tracers, 
and $ indicates significant difference from 30 and 50 nm PPS NP tracers (p<0.05) by Welch 
ANOVA. 


