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encapsulated in, complex with, bound to or adsorbed on a lipid nanoparticle (LNP) 

(e.g., VZV RNA-LNPs) in such immunogenic compositions. In some aspects, lipid 

nanoparticle includes at least one of a cationic lipid, a PEGylated lipid, and at least 

one structural lipid (e.g., a neutral lipid and a steroid or steroid analog).  

In some aspects, the lipid nanoparticle includes a cationic lipid. In some aspects, 5 

the cationic lipid is (4-hydroxybutyl)azanediyl)bis(hexane-6,1-diyl)bis(2-

hexyldecanoate) (ALC-0315).  

In some aspects, lipid nanoparticle includes a polymer conjugated lipid. In some 

aspects, lipid nanoparticle includes a PEGylated lipid, also referred to PEG-lipid. In 

some aspects, the PEGylated lipid is PEG-modified phosphatidylethanolamine, PEG-10 

modified phosphatidic acid, PEG-modified ceramides (e.g. PEG-CerC14 or PEG-

CerC20), PEG-modified dialkylamines, PEG-modified diacylglycerols, PEG-modified 

dialkylglycerols, 2-[(polyethylene glycol)-2000]-N,N-ditetradecylacetamide, glycol-

lipids including PEG-c-DOMG, PEG-c-DMA, PEG-s-DMG, N-[(methoxy polyethylene 

glycol)2000)carbamyl]-1,2-dimyristyloxlpropyl-3-amine (PEG-c-DMA), andPEG-2000-15 

DMG, PEGylated diacylglycerol (PEG-DAG) such as 1 -(monomethoxy-

polyethyleneglycol)-2,3-dimyristoylglycerol (PEG-DMG), a PEGylated 

phosphatidylethanoloamine (PEG-PE), a PEG succinate diacylglycerol (PEG-S-DAG) 

such as 4-O-(2’,3’- di(tetradecanoyloxy)propyl-1-O-((o-

methoxy(polyethoxy)ethyl)butanedioate (PEG-S-DMG), a PEGylated ceramide (PEG-20 

cer), or a PEG dialkoxypropylcarbamate such as co-methoxy(polyethoxy)ethyl-N-

(2,3di(tetradecanoxy)propyl)carbamate or 2,3-di(tetradecanoxy)propyl-N-(ω- 

methoxy(polyethoxy)ethyl)carbamate. In some aspects, the PEGylated lipid is 2-

[(polyethylene glycol)-2000]-N,N-ditetradecylacetamide (ALC-0159). 

In some aspects, lipid nanoparticle includes at least one structural lipid, such as 25 

a neutral lipid. In some aspects, the neutral lipid is selected from 1,2-distearoyl-sn-

glycero-3-phosphocholine (DSPC), distearoylphosphatidylcholine (DSPC), 

dioleoylphosphatidylcholine (DOPC), dipalmitoylphosphatidylcholine (DPPC), 

dioleoylphosphatidylglycerol (DOPG), dipalmitoylphosphatidylglycerol (DPPG), 

dioleoyl-phosphatidylethanolamine (DOPE), palmitoyloleoylphosphatidylcholine 30 

(POPC), palmitoyloleoyl-phosphatidylethanolamine (POPE) and dioleoyl- 

phosphatidylethanolamine 4-(N-maleimidomethyl)-cyclohexane-1carboxylate (DOPE-

mal), dipalmitoyl phosphatidyl ethanolamine (DPPE), 

dimyristoylphosphoethanolamine (DMPE), distearoyl- phosphatidylethanolamine 
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any two of about 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 

58, 59 or 60 mole percent, respectively. 

In some aspects of the disclosure the LNP comprises a combination or mixture 

of any the lipids described above. 

ii.  POLYMER CONJUGATED LIPID 5 

In some aspects, the LNPs comprise a polymer conjugated lipid. The term 

“polymer conjugated lipid” refers to a molecule comprising both a lipid portion and a 

polymer portion. An example of a polymer conjugated lipid is a pegylated lipid. The 

term “pegylated lipid” refers to a molecule comprising both a lipid portion and a 

polyethylene glycol portion. Pegylated lipids are known in the art and include 1-10 

(monomethoxy-polyethyleneglycol)-2,3-dimyristoylglycerol (PEG-s-DMG), 2-

[(polyethylene glycol)-2000]-N,N-ditetradecylacetamide, and the like. 

In certain aspects, the LNP comprises an additional, stabilizing-lipid which is a 

polyethylene glycol-lipid (pegylated lipid). A polymer conjugated lipid (e.g. PEG-lipid) 

refers to a molecule comprising both a lipid portion and a polymer portion. An example 15 

of a polymer conjugated lipid is a PEG-lipid. A PEG-lipid refers to a molecule 

comprising both a lipid portion and a polyethylene glycol portion. PEG-lipids include, 

but are not limited to, PEG-modified phosphatidylethanolamine, PEG-modified 

phosphatidic acid, PEG-modified ceramides (e.g. PEG-CerC14 or PEG-CerC20), 

PEG-modified dialkylamines, PEG-modified diacylglycerols, PEG-modified 20 

dialkylglycerols. Representative polyethylene glycol-lipids include PEG-c-DOMG, 

PEG-c-DMA, and PEG-s-DMG. In one aspect, the polyethylene glycol-lipid is N-

[(methoxy polyethylene glycol)2000)carbamyl]-1,2-dimyristyloxlpropyl-3-amine (PEG-

c-DMA). In one aspect, the polyethylene glycol-lipid is PEG-2000-DMG. In one aspect, 

the polyethylene glycol-lipid is PEG-c-DOMG). In other aspects, the LNPs comprise a 25 

PEGylated diacylglycerol (PEG-DAG) such as 1-(monomethoxy-polyethyleneglycol)-

2,3-dimyristoylglycerol (PEG-DMG), a PEGylated phosphatidylethanoloamine (PEG-

PE), a PEG succinate diacylglycerol (PEG-S-DAG) such as 4-O-(2′,3′-

di(tetradecanoyloxy)propyl-1-O-((o-methoxy(polyethoxy)ethyl)butanedioate (PEG-S-

DMG), a PEGylated ceramide (PEG-cer), or a PEG dialkoxypropylcarbamate such as 30 

co-methoxy(polyethoxy)ethyl-N-(2,3di(tetradecanoxy)propyl)carbamate or 2,3-

di(tetradecanoxy)propyl-N-(ω-methoxy(polyethoxy)ethyl)carbamate. PEG-lipids are 

disclosed in, e.g., U.S. 9,737,619, the full disclosures of which are herein incorporated 

by reference in their entirety for all purposes.  
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66. The composition of any one of paragraphs 61 to 64, wherein the lipid 

nanoparticle comprises a PEGylated lipid. 

67. The composition of any one of paragraphs 63 to 66, wherein the PEGylated 

lipid is PEG-modified phosphatidylethanolamine, PEG-modified phosphatidic acid, 

PEG-modified ceramides (e.g. PEG-CerC14 or PEG-CerC20), PEG-modified 5 

dialkylamines, PEG-modified diacylglycerols, PEG-modified dialkylglycerols, 2-

[(polyethylene glycol)-2000]-N,N-ditetradecylacetamide, glycol-lipids including PEG-

c-DOMG, PEG-c-DMA, PEG-s-DMG,N-[(methoxy polyethylene 

glycol)2000)carbamyl]-1,2-dimyristyloxlpropyl-3-amine (PEG-c-DMA), and PEG-

2000-DMG, PEGylated diacylglycerol (PEG-DAG) such as 1 -(monomethoxy-10 

polyethyleneglycol)-2,3-dimyristoylglycerol (PEG-DMG), a PEGylated 

phosphatidylethanoloamine (PEG-PE), a PEG succinate diacylglycerol (PEG-S-

DAG) such as 4-O-(2’,3’- di(tetradecanoyloxy)propyl-1-O-((o-

methoxy(polyethoxy)ethyl)butanedioate (PEG-S-DMG), a PEGylated ceramide 

(PEG-cer), or a PEG dialkoxypropylcarbamate such as co-methoxy(polyethoxy)ethyl-15 

N-(2,3di(tetradecanoxy)propyl)carbamate or 2,3-di(tetradecanoxy)propyl-N-(ω- 

methoxy(polyethoxy)ethyl)carbamate. 

68. The composition of any one of paragraphs 63 to 67, wherein the PEGylated 

lipid is 2-[(polyethylene glycol)-2000]-N,N-ditetradecylacetamide (ALC-0159). 

69. The composition of any one of paragraphs 63 to 68, wherein the first 20 

structural lipid is a neutral lipid. 

70. The composition of paragraph 69, wherein the neutral lipid is 1,2-distearoyl-

sn-glycero-3-phosphocholine (DSPC), distearoylphosphatidylcholine (DSPC), 

dioleoylphosphatidylcholine (DOPC), dipalmitoylphosphatidylcholine (DPPC), 

dioleoylphosphatidylglycerol (DOPG), dipalmitoylphosphatidylglycerol (DPPG), 25 

dioleoyl-phosphatidylethanolamine (DOPE), palmitoyloleoylphosphatidylcholine 

(POPC), palmitoyloleoyl-phosphatidylethanolamine (POPE) and dioleoyl-

phosphatidylethanolamine 4-(N-maleimidomethyl)-cyclohexane-1carboxylate 

(DOPE-mal), dipalmitoyl phosphatidyl ethanolamine (DPPE), 

dimyristoylphosphoethanolamine (DMPE), distearoyl- phosphatidylethanolamine 30 

(DSPE), 16-O-monomethyl PE, 16-O-dimethyl PE, 18-1-trans PE, 1-stearioyl-2- 

oleoylphosphatidyethanol amine (SOPE), or 1,2-dielaidoyl-sn-glycero-3-

phophoethanolamine (transDOPE). 


