
WA MALI MA LTA MARIA DE MANA DA DET KAN MOUNTAIN LATIH US 20180179553A1 
( 19 ) United States 
( 12 ) Patent Application Publication ( 10 ) Pub . No . : US 2018 / 0179553 A1 

Watson et al . ( 43 ) Pub . Date : Jun . 28 , 2018 

( 54 ) COMPOSITIONS AND METHODS FOR 
NUCLEIC ACID AND / OR PROTEIN 
PAYLOAD DELIVERY 

( 71 ) Applicant : Ligandal , Inc . , Berkeley , CA ( US ) 

A61P 3 / 10 ( 2006 . 01 ) 
A61P 37 / 00 ( 2006 . 01 ) 

( 52 ) U . S . CI . 
CPC . . . . . . . . . . . . . . C12N 15 / 85 ( 2013 . 01 ) ; A61K 47 / 34 

( 2013 . 01 ) ; A61K 47 / 645 ( 2017 . 08 ) ; A61K 
48 / 0041 ( 2013 . 01 ) ; A61K 48 / 0075 ( 2013 . 01 ) ; 

C12N 9 / 22 ( 2013 . 01 ) ; A61K 9 / 5146 ( 2013 . 01 ) ; 
A61P 35 / 00 ( 2018 . 01 ) ; A61P 3 / 10 ( 2018 . 01 ) ; 

A61P 37 / 00 ( 2018 . 01 ) ; C12N 2310 / 20 
( 2017 . 05 ) ; C12N 15 / 102 ( 2013 . 01 ) 

( 72 ) Inventors : Andre Ronald Watson , San Francisco , 
CA ( US ) ; Christian Foster , Oakland , 
CA ( US ) 

( 21 ) Appl . No . : 15 / 842 , 829 
( 22 ) Filed : Dec . 14 , 2017 ( 57 ) ABSTRACT 

Related U . S . Application Data 
( 60 ) Provisional application No . 62 / 434 , 344 , filed on Dec . 

14 , 2016 , provisional application No . 62 / 443 , 567 , 
filed on Jan . 6 , 2017 , provisional application No . 
62 / 443 , 522 , filed on Jan . 6 , 2017 , provisional appli 
cation No . 62 / 517 , 346 , filed on Jun . 9 , 2017 . 

( 51 ) 
Publication Classification 

Int . Ci . 
C12N 15 / 85 ( 2006 . 01 ) 
A61K 4734 ( 2006 . 01 ) 
A61K 47 / 64 ( 2006 . 01 ) 
A61K 48 / 00 ( 2006 . 01 ) 
C12N 15 / 10 ( 2006 . 01 ) 
A61K 9 / 51 ( 2006 . 01 ) 
A61P 35 , 00 ( 2006 . 01 ) 

Provided are methods and compositions for nanoparticle 
delivery of payloads ( e . g . , nucleic acid and / or protein pay 
loads ) to cells . In some embodiments , a subject nanoparticle 
includes a core and a sheddable layer encapsulating the core , 
where the core includes ( i ) an anionic polymer composition ; 
( ii ) a cationic polymer composition ; ( iii ) a cationic polypep 
tide composition ; and ( iv ) a nucleic acid and / or protein 
payload ; and where : ( a ) the anionic polymer composition 
includes polymers of D - isomers of an anionic amino acid 
and polymers of L - isomers of an anionic amino acid , and / or 
( b ) the cationic polymer composition comprises polymers of 
D - isomers of a cationic amino acid and polymers of L - iso 
mers of a cationic amino acid . In some cases , the polymers 
of D - isomers of an anionic and / or cationic amino acid are 
present at a ratio , relative to the polymers of L - isomers , in 
a range of from 10 : 1 to 1 : 10 . 
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Figure 6 ( Cont . ) 
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Figure 8 
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Figure 10 
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