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Nanomedicine holds incredible promise for clinical diagnostic and therapeutic 
applications. Nanoparticles (NPs) are widely used in this field due to the tunability of their 
characteristics, including size, shape, surface charge, and material composition. These 
customizable characteristics allow NPs to be effectively used in a variety of remedial 
applicationsS' When NPs are administered within the body, they are exposed to a many 
different types of proteins that bind to their surface. These bound proteins heavily influence 
the biological response to the NPs. The NPsÕ composition and surface chemistry determine 
the extent, as well as the specificity, of the proteins binding to the particle. Protein binding 
is one of the main determinants of bioavailability and biodistribution of NPs within the 
bodyV'engineering the NP surface to direct the protein-particle interactions is crucial for 
therapeutic efficacy, as well as limiting toxicity.  

To further investigate protein adsorption on NPs, polymeric NPs were synthesized 
with encapsulated fibroblast growth factor (FGF) using emulsion methods and were 
exposed to mouse serum for varying amounts of time (3 hours and 20 hours). FGF was 
chosen as the therapeutic agent because its intracellular delivery initiates a negative 
feedback loop that leads to reduced cancer cell migration and proliferationS'To test the 
effects of particle composition and surface coatings, polylactic co-glycolic acid (PLGA) 
and alginate were used to generate two particle types, and polyethylene glycol (PEG) was 
separately included to form two additional particle types. Particle size and surface charge 
were measured after protein exposures, as well as the concentrations of protein existing 
within solution and on the NP surface. This study concluded that the use of PEG 
dramatically decreased the concentration of proteins adsorbed to the surface of PLGA NPs, 
cutting the number of proteins approximately in half. Additionally, the concentration of 
NPs and protein present in solution affect the protein adsorption kinetics, likely due to the 
changes in the number of interactions that take place and transport of proteins to the NP 
surface. As proteins bind to the surface of the particle, the particle hydrodynamic size 
increases slightly, which can clearly be seen after 20 hours of exposure. This new 
knowledge of material-specific protein adsorption for polymeric NPs that have 
encapsulated growth factor sheds light on the biological response likely seen when the 
FGF-encapsulating nanotechnology is translated in vivo for cancer treatment. Efficacious 
and controlled drug delivery for disease treatment depends heavily on the NP-protein 
complexes that form, and the interactions studied here create a solid foundation for a new 
potential cancer treatment. 
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nQOo'1S'B7E7K5M'+S' \AW5M'A9;' /S'U76@??:M'Y-87:7CAE'"HAEDA:7?9'?F'%A9?KA8:7CE5' !8AC@79G'
+9AE=676' f%!+g' <=' %A9?#7G4:' F?8' :45' 05A6D85I59:' ?F' %A9?KA8:7CE56' A9;' (8?:579'
+GG85GA:56MZ'D6.1:&#+,*&M'H?ES'NhM'9?S'aM'KKS'hQbpc`OM'NO`OM';?7P'`OS`OOhi6``OQae
O`OeOOhdeNS'



Q]'
'

nQ`o'>S'#79958M'Yn(587?K58A:7H5';5RAI5:4A6?95oMZ'C".,*(6,*!*( M'H?ES'bcM'9?S'`OM'KKS'bhbp
bcNM'*C:S'NO`QM';?7P'`OS`OOhi6OO`O`eO`QeOObhNeRS'

nQNo',S'.S'"EE76?9M'Y+CD:5',7H58:7CDE7:76'0A9AG5I59:MZ'<1!(&#<.1,#301*&#<-!"&#3%1(6#C:&M'
H?ES'dOM'9?S'`M'KKS'bhph]M'0A8S'NO`cM';?7P'`OS`O`biTSC9CSNO`hS`OSOObS'

nQdo'YzD<7:,- ' (8?:579' A9;' (8?:579' >8?A;' )A9G5' f>)g' +66A=' ^7:6SZ'
4::K6PiiWWWS:458I?F76458SC?Ii?8;58iCA:AE?GiK8?;DC:izddN``' fACC5665;' +DGS' NNM'
NONNgS'

nQ]o'J%F# (%# =!(# .;*%1A(!%"# !*%(6,1:# :%;,-*# 0*!"2# 8!51%*%=(# ?@5,-M' fB5<S' OcM' NON`gS'
+CC5665;P' +DGS' NcM' NONNS' n*9E795' 17;5?oS' +HA7EA<E5P'
4::K6PiiWWWS=?D:D<5SC?IiWA:C4~Hk>3"c0-5%,>]'

nQao'3S' #D',(# .-&M' Y(.&+e<A65;' <7?;5G8A;A<E5' I7C8?6K45856' 79' ;8DG' ;5E7H58=P' 85C59:'
A;HA9C56'79'8565A8C4'A9;'AKKE7CA:7?9MZ')102#),-!$&M'H?ES'NcM'9?S'`M'KKS'`dQhp`]`cM'
,5CS'NON`M';?7P'`OS`OcOi`Oh`ha]]SNON`S`QdchabS'

nQbo'+S' >D:85;;=M' )S' (S' &A;;AIM' %S' ^?II79597M' %S' ,D;47KAEAM' A9;' -S' 1?64AHA8M'
Y(.&+i(.+ e>A65;' .?9Ge+C:79G' $9T5C:A<E5' ,5K?:' 07C8?6K45856' 79' -E797CAE' 265P'
(8?;DC:7?9'A9;'-4A8AC:587LA:7?9'*H58H75W'F?8'(8?:579i(5K:7;5',5E7H58=MZ'9"(&#'&#8%-&#
/5!&M'H?ES'NNM'9?S'`bM'KS'ccc]M'+DGS'NON`M';?7P'`OSddQOi7TI6NN`bccc]S''

nQho'%S',?6'#A9:?6',(#.-&M'Y$9FED59C5'?F'K?E=f5:4=E595'GE=C?Eg'G8AF:79G';5967:='A9;'K?E=I58'
E59G:4' ?9' E7K?6?I56P' 85EA:79G' KEA6IA' C78CDEA:7?9' E7F5:7I56' :?' K8?:579' <79;79GMZ'
>!%56!:&# >!%A67*&# C5(.M' H?ES' `hbcM' 9?S' bM' KKS' `dbhp`dhhM' UD9S' NOOhM' ;?7P'
`OS`O`biTS<<AI5ISNOObS`NSO`dS''

nQco'#Se,S'.7'A9;'.S'\DA9GM'Y%A9?KA8:7CE56'"HA;79G'!45')5:7CDE?59;?:45E7AE'#=6:5IP')?E5'
?F'!45'#DKK?8:5;'>7EA=58MZ'>!%56!:&#>!%A67*&#C5(.M'H?ES'̀ hccM'9?S'̀ OM'KKS'NNaQpNNbbM'
*C:S'NOOQM';?7P'`OS`O`biTS<<AI5ISNOOQSObSONNS''

nQQo'%S'!S'.5'A9;'US'.S'-?FF58M'Y-4AK:58'%$%"'e' !458AK5D:7C'KEA:F?8I6'<A65;'?9'67E7C?9'
9A9?:D<56MZ' 79'/,:!5%";05(!"2# /!-!5%"# 3."%F!1,*# =%1# >!%:,;!5.-# CAA-!5.(!%"*#
O/,5%";# ?;!(!%"PM' US' -?FF58M' ";S' /??;45A;' (D<E76479GM' NONNM' KKS' NOhpNdOS' ;?7P'
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