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DRUG DELIVERY SYSTEMS COMPRISING A NEUROTROPHIC AGENT, AN APOPTOSIS 

SIGNALING FRAGMENT INHIBITOR (FAS) OR FAS LIGAND (FASL) INHIBITOR, A TUMOR 

NECROSIS FACTOR-a (TNF-a) OR TNF RECEPTOR INHIBITOR, A MITOCHONDRIAL 

PEPTIDE, AN OLIGONUCLEOTIDE, A CHEMOKINE INHIBITOR, OR A CYSTEINE-ASPARTIC 

PROTEASE INHIBITOR 

SEQUENCE LISTING 

The instant application contains a Sequence Listing which has been submitted 

electronically in ASCII format and is hereby incorporated by reference in its entirety. Said 

ASCII copy, created on December 16, 2020, is named C4019_10002WOO2_SL.txt and is 

5,793 bytes in size.  

SUMMARY 

This disclosure relates to a drug delivery system comprising a neurotrophic agent, 

an apoptosis signaling fragment inhibitor (FAS) or FAS-ligand (FASL) inhibitor, a tumor 

necrosis factor-c (TNF-c) or TNF receptor (TNFR) inhibitor, a mitochondrial peptide, an 

oligonucleotide, a chemokine inhibitor, a cysteine-aspartic protease, or a cysteine

aspartic protease inhibitor, including any combination of these compounds and, 

optionally, a sustained delivery component. Thistype of drug delivery system can be used 

to treat a medical condition such as an inherited or age-related choroid, retina, optic 

nerve disorder, or optic nerve degeneration; an otic disorder; a neurologic or CNS 

disorder; or a related condition; or a condition related to occlusion or obstruction of a 

blood vessel or blood circulation such as a stroke, myocardial or renal infarction.  

Some embodiments include drug delivery system comprising: a first active 

pharmaceutical ingredient (API) and a sustained delivery component, wherein the first 

API is a neurotrophic agent, a FAS/FASL inhibitor, a TNF-at/TNFR inhibitor, a mitochondrial 

peptide, a chemokine inhibitor, a cysteine-aspartic protease, or a cysteine-aspartic 

protease inhibitor, or a combination thereof.  
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Some embodiments include a method of treating a medical condition comprising 

administering a drug delivery system of described herein to a mammal in need thereof, 

wherein the medical condition comprises: 1) an inherited or age-related choroid, retina, 

or optic nerve disorder or degeneration; 2) an otic disorder; or 3) a neurologic or CNS 

5 disorder.  

Some embodiments include use of a neurotrophic agent, an apoptosis signaling 

fragment inhibitor (FAS) or FAS-ligand (FASL) inhibitor, a tumor necrosis factor-a (TNF-a) 

or TNF receptor (TNFR) inhibitor, a mitochondrial peptide, an oligonucleotide, a 

chemokine inhibitor, a cysteine-aspartic protease, or a cysteine-aspartic protease 

0 inhibitor, or a combination thereof in the manufacture of a drug delivery system for the 

treatment of 1) an inherited or age-related choroid, retina, or optic nerve disorder or 

degeneration; 2) an otic disorder; or 3) a neurologic or CNS disorder, wherein the drug 

delivery system further comprises a sustained delivery component.  

Some embodiments include a kit comprising a drug delivery system of described 

5 herein and a label with instructions for use of the drug delivery system for the treatment 

of 1) an inherited or age-related choroid, retina, or optic nerve disorder or degeneration; 

2) an otic disorder; or 3) a neurologic or CNS disorder.  

Some embodiments include a drug delivery system comprising a covalently linked 

combination represented by one of the following formulas: P6-MET12; P6-MET12

20 P6; MET12-P6-MET12; P6-GGG-MET12; MET12-GGG-P6; P6-GGG-MET12

GGG-P6; MET12-GGG-P6-GGG-MET12; P6-(N-AEEAC)x-MET12; MET12

(N-AEEAc)x-P6; MET12-(N-AEEAc)x-P6-(N-AEEAc)y-MET12; P6-(N

AEEAc)x-MET12-(N-AEEAc)y-P6; P6-(N-dPEG12)x-MET12; P21-MET12; 

P21-MET12-P21; MET12-P21-MET12; P21-GGG-MET12; MET12-GGG-P21; 

25 P21-GGG-MET12-GGG-P21; MET12-GGG-P21-GGG-MET12; P21-(N

AEEAC)x-MET12; MET12-(N-AEEAc)x-P21; MET12-(N-AEEAc)x-P21-(N

AEEAc)y-MET12; P21-(N-AEEAc)x-MET12-(N-AEEAc)y-P21; P21-(N

2



dPEG12)x-MET12; P6-(O-AEEAC)x-MET12; MET12-(O-AEEAc)x-P6; MET12

(0-AEEAc)x-P6-(O-AEEAc)y-MET12; P6-(O-AEEAc)x-MET12-(O-AEEAc)y

P6; P6-(O-dPEG12)x-MET12; P21-(O-AEEAC)x-MET12; MET12-(O-AEEAc)x

P21; M ET12-(0-AE EAc)x- P21-(0-AEEAc)y- M ET12; P21-(O-AEEAc)x

5 MET12-(O-AEEAc)y-P21; P21-(O-dPEG12)x-MET12; P6-MET12-BC; P6

MET12-P6-BC; MET12-P6-MET12-BC; P6-GGG-MET12-BC; MET12-GGG

P6-BC; P6-GGG-MET12-GGG-P6-BC; MET12-GGG-P6-GGG-MET12-BC; 

P6-(N-AEEAC)x-MET12-BC; MET12-(N-AEEAc)x-P6-BC; MET12-(N

AEEAc)x-P6-(N-AEEAc)y-MET12-BC; P6-(N-AEEAc)x-MET12-(N-AEEAc)y

0 P6-BC; P6-(N-dPEG12)x-MET12-BC; P21-MET12-BC; P21-MET12-P21-BC; 

MET12-P21-MET12-BC; P21-GGG-MET12-BC; MET12-GGG-P21-BC; P21

GGG-MET12-GGG-P21-BC; MET12-GGG-P21-GGG-MET12-BC; P21-(N

AEEAC)x-MET12-BC; MET12-(N-AEEAc)x-P21-BC; MET12-(N-AEEAc)x

P21-(N-AEEAc)y-MET12-BC; P21-(N-AEEAc)x-MET12-(N-AEEAc)y-P21

5 BC; P21-(N-dPEG12)x-MET12-BC; P6-(O-AEEAC)x-MET12-BC; MET12-(O

AEEAc)x-P6-BC; MET12-(O-AEEAc)x-P6-(O-AEEAc)y-MET12-BC; P6-(O

AEEAc)x-MET12-(O-AEEAc)y-P6-BC; P6-(O-dPEG12)x-MET12-BC; P21

(O-AEEAC)x-MET12-BC; MET12-(O-AEEAc)x-P21-BC; MET12-(O-AEEAc)x

P21-(O-AEEAc)y-MET12-BC; P21-(O-AEEAc)x-MET12-(O-AEEAc)y-P21

20 BC; P21-(O-dPEG12)x-MET12-BC; BC-P6-MET12; BC-P6-MET12-P6; BC

MET12-P6-MET12; BC-P6-GGG-MET12; BC-MET12-GGG-P6; BC-P6

GGG-MET12-GGG-P6; BC-MET12-GGG-P6-GGG-MET12; BC-P6-(N

AEEAC)x-MET12; BC-MET12-(N-AEEAc)x-P6; BC-MET12-(N-AEEAc)x-P6

(N-AEEAc)y-MET12; BC-P6-(N-AEEAc)x-MET12-(N-AEEAc)y-P6; BC-P6

25 (N-dPEG12)x-MET12; BC-P21-MET12; BC-P21-MET12-P21; BC-MET12

P21-MET12; BC-P21-GGG-MET12; BC-MET12-GGG-P21; BC-P21-GGG

MET12-GGG-P21; BC-MET12-GGG-P21-GGG-MET12; BC-P21-(N
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AEEAC)x-MET12; BC- MET12-(N-AE EAc)x- P21; BC-MET12-(N-AEEAc)x

P21-(N-AEEAc)y- MET12; BC- P21-(N-AEEAc)x- M ET12-(N-AEEAc)y- P21; 

BC-P21-(N-dPEG12)x-MET12; BC-P6-(O-AEEAC)x-MET12; BC-MET12-(O

AEEAc)x-P6; BC-MET12-(O-AEEAc)x-P6-(O-AEEAc)y-MET12; BC-P6-(O

5 AEEAc)x-MET12-(O-AEEAc)y-P6; BC-P6-(O-dPEG12)x-MET12; BC-P21

(O-AEEAC)x-MET12; BC-MET12-(O-AEEAc)x-P21; BC-MET12-(O-AEEAc)x

P21-(O-AEEAc)y-MET12; BC-P21-(O-AEEAc)x-MET12-(O-AEEAc)y-P21; 

BC-P21-(O-dPEG12)x-MET12; P6-MET4-8; P6-MET4-8-P6; MET4-8-P6

MET4-8; P6-GGG-MET4-8; P6-GGG-MET4-8-GGG-P6; MET4-8-GGG-P6

0 GGG-MET4-8; P6-(N-AEEAc)x-MET4-8; MET4-8-(N-AEEAc)x- P6-(N-AEEAc)y

MET4-8; P6-(N-AEEAc)x-MET4-8-(N-AEEAc)Y-P6; P6-(N-dPEG12)x-MET4-8; P6

(0-AEEAc)x-MET4-8; MET4-8-(O-AEEAc)x- P6-(O-AEEAc)Y-MET4-8; P6-(O

AEEAc)x-MET4-8-(O-AEEAc)y-P6; P6-(O-dPEG12)x-MET4-8; P6-(LaL1)x-MET4

8; MET4-8-(LaL1)x- P6-(LaL1)y-MET4-8; P6-(LaL1)x-MET4-8-(LaL1)y-P6; P6

5 (LaL2)x-MET4-8; MET4-8-(LaL2)x- P6-(LaL2)y-MET4-8; P6-(LaL2)x-MET4-8

(LaL2)y-P6; or BC-P6; 

wherein x is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; and y is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 

wherein P6 is Ac-VGDGGLFEKKL-NH2 (SEQ ID NO: 1)); P21 is Ac-DGGLAG-NH2; 

MET12 is HHIYLGAVNYIY (SEQ ID NO: 3); GGG is 

0 0 

H2N H 
H2N N N OH 

H 

20 ; N-AEEAC is 

0 

H 2N O O OH ; O-AEEAC is 
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0 

OH O-dPEG12 is 

HO O OH 

0 N-dPEG12 is 

0 OH 
H 2 N 12 HO 0 NH2 

0 ;LaLlis o 0 X X wherein each 

X Y 

HO O NH 2 

n 

X is independently H or CH3; LaL2 is 0 0 A B wherein n is 1 

5 or 2; and A, B, X, and Y are independently H, C 1-6 or C 1-3 alkyl such as CH 3, F, or C 1-6 or C1

0 o 

3fluoroalkyl such as CF3; BC is ;and MET4-8 is YLGA 

(SEQ ID NO: 5), YLGAV (SEQ ID NO: 7), IYLGA (SEQ ID NO: 6), or HIYLGA (SEQ ID NO: 8); 

and a sustained delivery component.  

Throughout this specification the word "comprise", or variations such as 

10 "comprises" or "comprising", will be understood to imply the inclusion of a stated 

element, integer or step, or group of elements, integers or steps, but not the exclusion 

of any other element, integer or step, or group of elements, integers or steps.  
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Any discussion of documents, acts, materials, devices, articles or the like which 

has been included in the present specification is not to be taken as an admission that 

any or all of these matters form part of the prior art base or were common general 

knowledge in the field relevant to the present disclosure as it existed before the priority 

5 date of each of the appended claims.  

DETAILED DESCRIPTION 

With respect to a subject drug delivery system, a neurotrophic agent can include a 

CNTF compound or another neurotrophic agent, a CNTF compound includes any 

0 compound having a structure or activity similar to ciliary neurotrophic factor (CNTF), 

including CNTF, protein derivatives of CNTF, or a CNTF peptide. Examples include CNTF, 

a peptide containing part of the CNTF sequence, such as a neurotrophic peptide 

containing the sequence DGGL (SEQ ID NO: 18), e.g. Peptide 6 (P6; Ac-VGDGGLFEKKL-NH2 

(SEQ ID NO: 1)) and Peptide 21(P21; Ac-DGGLAG-NH2 (SEQ ID NO: 2)), recombinant CNTF 

5 (rhCNTF), or a neurotrophic peptide identified in U.S. Patent No. 8,592,374, which is 

2D
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incorporated herein by reference for its disclosure related to neurotrophic peptides, 

including neurotrophic peptides having an adamantly group at the C- and/or N-terminal 

end, or any other peptide having similar biological activity to CNTF. Other neurotrophic 

agents include nerve growth factor (NGF), Brain-derived neurotrophic factor (BDNF), glial 

cell-derived neurotrophic factor (GDNF), etc.  

Any suitable amount of a neurotrophic agent, such as a CNTF compound, NGF, 

BDNF, GDNF, etc., may be used in the drug delivery system. For example, a drug delivery 

system may contain about 0.01-1 tg, about 1-2 tg, about 2-3 tg, about 3-4 pg, about 4-5 

ptg, about 5-6 tg, about 6-7 tg, about 7-8 tg, about 8-9 tg, about 9-10 pg, about 0.01-3 

) tg, about 3-6 tg, about 6-10 tg, about 0.01-10 tg, about 10-20 tg, about 20-30 pg, about 

30-40 pg, about 40-50 pg, about 50-60 pg, about 60-70 pg, about 70-80 pg, about 80-90 

ptg, about 90-100 pg, about 0.01-30 pg, about 30-60 pg, about 60-100 pg, about 0.01-100 

ptg, about 0.1-100 pg, about 100-200 pg, about 200-300 pg, about 300-400 Ig, about 400

500 pg, about 500-600 pg, about 600-700 pg, about 700-800 pg, about 800-900 Ig, about 

900-1,000 pg, about 0.01-300 pg, about 300-600 pg, about 600-1,000 pg, about 0.01-1 

mg, about 1-2 mg, about 2-3 mg, about 3-4 mg, about 4-5 mg, about 5-6 mg, about 6-7 

mg, about 7-8 mg, about 8-9 mg, about 9-10 mg, about 0.01-3 mg, about 3-6 mg, about 

6-10 mg, or about 0.01-10 mg of one of these compounds. These amounts may also apply 

to a situation where the drug is present in a covalently bonded form, such as to another 

drug or to the sustained delivery component.  

Use of the amounts given above for a neurotrophic agent, such as a CNTF 

compound, NGF, BDNF, GDNF, etc., in a drug delivery system, may provide a drug delivery 

system that provides therapeutic levels of the neurotrophic agent for about 1-4 weeks, 

about 1-3 months, about 3-6 months, about 6-9 months, about 9-12 months, about 12

18 months, about 18-24 months, about 2-5 years, about 5-10 years, or longer.  

3
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Useful FAS or FASL inhibitors include bicyclol, FLIP; MET12 (HHIYLGAVNYY (SEQ ID 

NO: 3), HHIYLGATNYY (SEQ ID NO: 4), or H 60HIYLGATNYIY (SEQ ID NO: 4)), or a shorter 

fragment thereof, such as a tetramer having a sequence YLGA (SEQ ID NO: 5), or a 

fragment having a sequence homology of at least about 10%, at least about 20%, at least 

about 30%, at least about 40%, at least about 50%, at least about 60%, at least about 70%, 

at least about 80%, or at least about 90% sequence homology to MET12, including 

compound having a sequence shown in Table 1 below, such as compound 1, compound 

2, compound 3, compound 4, compound 5, compound 6, compound 7, compound 8, 

compound 9, compound 10, or compound 11, MET4-8 (YLGA (SEQ ID NO: 5), YLGAV (SEQ ID 

NO: 7), IYLGA (SEQ ID NO: 6), HIYLGA (SEQ ID NO: 8), IYLGAV (SEQ ID NO: 9), YLGAVN (SEQ ID NO: 

19), IYLGAVN (SEQ ID NO: 11), HIYLGAV (SEQ ID NO: 10), or HIYLGAVN (SEQ ID NO: 20)), MET8 

(HIYLGAVN), MET4 (YLGA (SEQ ID NO: 5)), ONL1204 (e.g. a peptide comprising or consisting 

of a sequence HHIYLGATNYIY (SEQ ID NO: 4)); other MET12 derivatives such as a 

compound having a sequence: H 6 HIYLGATNYY 71-NH 2 (SEQ ID NO: 4), FAS apoptotic 

inhibitory molecule [FAIM]; NOL3 [nucleolar protein 3 (apoptosis repressor with CARD 

domain [ARC]), etc.]; human decoy receptor 1 (DcR1); human decoy receptor 2 (DcR2); 

or human decoy receptor 3 (DcR3).  

0 o 

Bicyclol (BC) 

Table 1 

Compound Sequence SEQ ID NO: 

4



WO 2021/127052 PCT/US2020/065423 

1 YLGA 5 
2 IYLGA 6 
3 YLGAV 7 

4 HIYLGA 8 

5 IYLGAV 9 
6 HIYLGAV 10 

7 IYLGAVN 11 
8 HHIYLGA 12 

9 YLGAVNY 13 

10 HHIYLGAV 14 

11 YLGAVNYI 15 

Any suitable amount of a FAS or FASL inhibitor, such as bicyclol, FLIP, compound 1, 

compound 2, compound 3, compound 4, compound 5, compound 6, compound 7, 

compound 8, comund 99, compound 10, or compound 11, ON1204, H60 HIYLGATNYY71

NH 2 (SEQ ID NO: 4), FAIM, NOL3, DcR1, DcR2, DcR3, etc., may be used in the drug delivery 

system. For example, a drug delivery system may contain about 0.01-1 pg, about 1-2 pg, 

about 2-3 tg, about 3-4 tg, about 4-5 tg, about 5-6 tg, about 6-7 pg, about 7-8 pg, about 

8-9 tg, about 9-10 tg, about 0.01-3 tg, about 3-6 tg, about 6-10 pg, about 0.01-10 pg, 

about 10-20 pg, about 20-30 pg, about 30-40 pg, about 40-50 pg, about 50-60 Ig, about 

60-70 pg, about 70-80 pg, about 80-90 pg, about 90-100 pg, about 0.01-30 Ig, about 30

60 pg, about 60-100 pg, about 0.01-100 pg, about 0.1-100 pg, about 100-200 Ig, about 

200-300 pg, about 300-400 pg, about 400-500 pg, about 500-600 Ig, about 600-700 Ig, 

about 700-800 pg, about 800-900 pg, about 900-1,000 pg, about 0.01-300 pg, about 300

600 tg, about 600-1,000 g, about 0.01-1 mg, about 1-2 mg, about 2-3 mg, about 3-4 mg, 

about 4-5 mg, about 5-6 mg, about 6-7 mg, about 7-8 mg, about 8-9 mg, about 9-10 mg, 

about 0.01-3 mg, about 3-6 mg, about 6-10 mg, or about 0.01-10 mg of one of these 

compounds. These amounts may also apply to a situation where the drug is present in a 

covalently bonded form, such as to another drug or to the sustained delivery component.  

5
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Use of the amounts given above for a FAS or FASL inhibitor, such as bicyclol, FLIP, 

compound 1, compound 2, compound 3, compound 4, compound 5, compound 6, 

compound 7, compound 8, compound 9, compound 10, or compound 11, ONL1204, 

H 60HIYLGATNYlY7-NH2 (SEQ ID NO: 4), FAIM, NOL3, DcR1, DcR2, DcR3, etc., in a drug 

delivery system, may provide a drug delivery system that provides therapeutic levels of 

the FAS or FASL inhibitorfor about 1-4weeks, about 1-3 months, about 3-6 months, about 

6-9 months, about 9-12 months, about 12-18 months, about 18-24 months, about 2-5 

years, about 5-10 years, or longer.  

Useful TNF-a or TNFR inhibitors include etanercept, infliximab, golimumab, 

certolizumab, adalimumab, TNFR1-selective antagonistic mutant TNF (R1antTNF), 

DMS5540, TNF Receptor-One Silencer (TROS), ATROSAB.  

Any suitable amount of a TNF-c or a TNFR inhibitor, such as etanercept, infliximab, 

golimumab, certolizumab, adalimumab, R1antTNF, DMS5540, TROS, ATROSAB, etc., may 

be used in the drug delivery system. For example, a drug delivery system may contain 

about 0.01-1 tg, about 1-2 tg, about 2-3 tg, about 3-4 tg, about 4-5 tg, about 5-6 tg, 

about 6-7 tg, about 7-8 tg, about 8-9 tg, about 9-10 tg, about 0.01-3 tg, about 3-6 tg, 

about 6-10 tg, about 0.01-10 tg, about 10-20 tg, about 20-30 pg, about 30-40 pg, about 

40-50 pg, about 50-60 pg, about 60-70 pg, about 70-80 pg, about 80-90 Ig, about 90-100 

ptg, about 0.01-30 pg, about 30-60 pg, about 60-100 pg, about 0.01-100 Ig, about 0.1-100 

) g, about 100-200 pg, about 200-300 pg, about 300-400 pg, about 400-500 pg, about 500

600 pg, about 600-700 pg, about 700-800 pg, about 800-900 pg, about 900-1,000 Ig, 

about 0.01-300 pg, about 300-600 pg, about 600-1,000 pg, about 0.01-1 mg, about 1-2 

mg, about 2-3 mg, about 3-4 mg, about 4-5 mg, about 5-6 mg, about 6-7 mg, about 7-8 

mg, about 8-9 mg, about 9-10 mg, about 0.01-3 mg, about 3-6 mg, about 6-10 mg, or 

about 0.01-10 mg of one of these compounds. These amounts may also apply to a 
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situation where the drug is present in a covalently bonded form, such as to another drug 

or to the sustained delivery component.  

Use of the amounts given above for a TNF-c or a TNFR inhibitor, such as 

etanercept, infliximab, golimumab, certolizumab, adalimumab, R1antTNF, DMS5540, 

TROS, ATROSAB, etc., in a drug delivery system, may provide a drug delivery system that 

provides therapeutic levels of the TNF-a or the TNFR inhibitor for about 1-4 weeks, about 

1-3 months, about 3-6 months, about 6-9 months, about 9-12 months, about 12-18 

months, about 18-24 months, about 2-5 years, about 5-10 years, or longer.  

Useful mitochondrial peptides include humanin, humanin analogs (e.g. s14G

Humanin, MTP101, elamipretide, etc.) 

Any suitable amount of a mitochondrial peptide, such as a humanin, a humanin 

analogs, sl4G-humanin, MTP101, elamipretide, etc., may be used in the drug delivery 

system. For example, a drug delivery system may contain about 0.01-1 pg, about 1-2 pg, 

about 2-3 tg, about 3-4 tg, about 4-5 tg, about 5-6 tg, about 6-7 pg, about 7-8 pg, about 

8-9 pg, about 9-10 pg, about 0.01-3 pg, about 3-6 pg, about 6-10 Ig, about 0.01-10 Ig, 

about 10-20 pg, about 20-30 pg, about 30-40 pg, about 40-50 pg, about 50-60 Ig, about 

60-70 pg, about 70-80 pg, about 80-90 pg, about 90-100 pg, about 0.01-30 pg, about 30

60 pg, about 60-100 pg, about 0.01-100 pg, about 0.1-100 pg, about 100-200 Ig, about 

200-300 pg, about 300-400 pg, about 400-500 pg, about 500-600 Ig, about 600-700 Ig, 

about 700-800 pg, about 800-900 pg, about 900-1,000 pg, about 0.0100-300 pg, about 

300-600 g, about 600-1,000 g, about 0.01-1 mg, about 1-2 mg, about 2-3 mg, about 3

4 mg, about 4-5 mg, about 5-6 mg, about 6-7 mg, about 7-8 mg, about 8-9 mg, about 9

10 mg, about 0.01-3 mg, about 3-6 mg, about 6-10 mg, or about 0.01-10 mg of one of 

these compounds. These amounts may also apply to a situation where the drug is present 

in a covalently bonded form, such as to another drug or to the sustained delivery 

component.  
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Use of the amounts given above for a mitochondrial peptide, such as a humanin, a 

humanin analogs, sl4G-humanin, MTP101, elamipretide, etc., in a drug delivery system, 

may provide a drug delivery system that provides therapeutic levels of the mitochondrial 

peptide for about 1-4 weeks, about 1-3 months, about 3-6 months, about 6-9 months, 

about 9-12 months, about 12-18 months, about 18-24 months, about 2-5 years, about 5

10 years, or longer.  

Useful oligonucleotides include DNA, RNA, etc. In some embodiments, the 

oligonucleotide is a short inhibitory RNA, or "siRNA." siRNAs can induce the RNA 

interference (RNAi) pathway. siRNAs can vary in length (generally 20-25 base pairs) and 

contain varying degrees of complementarity to their target mRNA in the antisense strand.  

Some, but not all, siRNA have unpaired overhanging bases on the 5' or 3' end of the sense 

strand and/or the antisense strand. siRNA includes duplexes of two separate strands, as 

well as single strands that can form hairpin structures comprising a duplex region. In some 

embodiments, the siRNA is targeting FAS (as FAS-targeting siRNA), such as FAS siRNA 

sense (5'-GAAACGAACUGCACCCGGAU-3' (SEQ ID NO: 16)); or negative siRNA sense (5'

UAGCGACUAAACACAUCAA-3'(SEQIDNO:17)). In some embodiments, the siRNA isTNF

c targeting.  

Any suitable amount of an oligonucleotide, such as a DNA, an RNA, siRNA, FAS

targeting siRNA, FAS siRNA sense, negative siRNA sense, TNF-a targeting siRNA, etc., may 

be used in the drug delivery system. For example, a drug delivery system may contain 

about 0.01-1 tg, about 1-2 tg, about 2-3 tg, about 3-4 tg, about 4-5 tg, about 5-6 tg, 

about 6-7 tg, about 7-8 tg, about 8-9 tg, about 9-10 tg, about 0.01-3 tg, about 3-6 tg, 

about 6-10 tg, about 0.01-10 tg, about 10-20 tg, about 20-30 tg, about 30-40 tg, about 

40-50 pg, about 50-60 pg, about 60-70 pg, about 70-80 pg, about 80-90 pg, about 90-100 

ptg, about 0.01-30 pg, about 30-60 pg, about 60-100 pg, about 0.01-100 Ig, about 0.1-100 

ptg, about 100-200 pg, about 200-300 pg, about 300-400 pg, about 400-500 pg, about 500
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600 pg, about 600-700 pg, about 700-800 pg, about 800-900 pg, about 900-1,000 Ig, 

about 0.01-300 pg, about 300-600 pg, about 600-1,000 pg, about 0.01-1 mg, about 1-2 

mg, about 2-3 mg, about 3-4 mg, about 4-5 mg, about 5-6 mg, about 6-7 mg, about 7-8 

mg, about 8-9 mg, about 9-10 mg, about 0.01-3 mg, about 3-6 mg, about 6-10 mg, or 

about 0.01-10 mg of one of these compounds. These amounts may also apply to a 

situation where the drug is present in a covalently bonded form, such as to another drug 

or to the sustained delivery component.  

Use of the amounts given above for an oligonucleotide, such as a DNA, an RNA, 

siRNA, FAS-targeting siRNA, FAS siRNA sense, negative siRNA sense, TNF-a targeting 

siRNA, etc., in a drug delivery system, may provide a drug delivery system that provides 

therapeutic levels of the oligonucleotide for about 1-4 weeks, about 1-3 months, about 

3-6 months, about 6-9 months, about 9-12 months, about 12-18 months, about 18-24 

months, about 2-5 years, about 5-10 years, or longer.  

Useful chemokine inhibitors include NR58.3-14-3.  

HN S-S O,2H 

0 
NH O#>j

0 HN 
H2N HN 

mn111 HN-- ' ( 

NH NH HN 

HN N 

H2N H2N 
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NR58.3-14-3 

Any suitable amount of a chemokine inhibitor, such as NR58.3-14-3, etc., may be 

used in the drug delivery system. For example, a drug delivery system may contain about 

0.01-1 tg, about 1-2 tg, about 2-3 tg, about 3-4 tg, about 4-5 tg, about 5-6 tg, about 6

7 tg, about 7-8 tg, about 8-9 tg, about 9-10 tg, about 0.01-3 tg, about 3-6 tg, about 6

10 pg, about 0.01-10 pg, about 10-20 pg, about 20-30 pg, about 30-40 pg, about 40-50 

ptg, about 50-60 pg, about 60-70 pg, about 70-80 pg, about 80-90 Ig, about 90-100 Ig, 

about 0.01-30 pg, about 30-60 pg, about 60-100 pg, about 0.01-100 Ig, about 0.1-100 Ig, 

about 100-200 pg, about 200-300 pg, about 300-400 pg, about 400-500 pg, about 500

600 pg, about 600-700 pg, about 700-800 pg, about 800-900 pg, about 900-1,000 Ig, 

about 0.01-300 pg, about 300-600 pg, about 600-1,000 pg, about 0.01-1 mg, about 1-2 

mg, about 2-3 mg, about 3-4 mg, about 4-5 mg, about 5-6 mg, about 6-7 mg, about 7-8 

mg, about 8-9 mg, about 9-10 mg, about 0.01-3 mg, about 3-6 mg, about 6-10 mg, or 

about 0.01-10 mg of one of these compounds. These amounts may also apply to a 

situation where the drug is present in a covalently bonded form, such as to another drug 

or to the sustained delivery component.  

Use of the amounts given above for chemokine inhibitor, such as NR58.3-14-3, etc., 

in a drug delivery system, may provide a drug delivery system that provides therapeutic 

levels of the chemokine inhibitor for about 1-4 weeks, about 1-3 months, about 3-6 

months, about 6-9 months, about 9-12 months, about 12-18 months, about 18-24 

months, about 2-5 years, about 5-10 years, or longer.  

Useful cysteine-aspartic protease (caspase) inhibitors include inhibitors of caspase 

2, caspase 3, caspase 8,caspase 9, etc.  

Any suitable amount of a caspase or a caspase inhibitor, such as inhibitors of 

caspase 2, caspase 3, caspase 8, caspase 9, etc., may be used in the drug delivery system.  
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For example, a drug delivery system may contain about 0.01-1 tg, about 1-2 pg, about 2

3 tg, about 3-4 tg, about 4-5 tg, about 5-6 tg, about 6-7 tg, about 7-8 tg, about 8-9 pg, 

about 9-10 tg, about 0.01-3 tg, about 3-6 tg, about 6-10 tg, about 0.01-10 tg, about 10

20 pg, about 20-30 pg, about 30-40 pg, about 40-50 pg, about 50-60 pg, about 60-70 pg, 

about 70-80 pg, about 80-90 pg, about 90-100 pg, about 0.01-30 Ig, about 30-60 Ig, 

about 60-100 pg, about 0.01-100 pg, about 0.1-100 pg, about 100-200 Ig, about 200-300 

ptg, about 300-400 pg, about 400-500 pg, about 500-600 pg, about 600-700 pg, about 700

800 pg, about 800-900 pg, about 900-1,000 pg, about 0.01-300 pg, about 300-600 Ig, 

about 600-1,000 g, about 0.01-1 mg, about 1-2 mg, about 2-3 mg, about 3-4 mg, about 

4-5 mg, about 5-6 mg, about 6-7 mg, about 7-8 mg, about 8-9 mg, about 9-10 mg, about 

0.01-3 mg, about 3-6 mg, about 6-10 mg, or about 0.01-10 mg of one of these compounds.  

These amounts may also apply to a situation where the drug is present in a covalently 

bonded form, such as to another drug or to the sustained delivery component.  

Use of the amounts given above for caspase or a caspase inhibitor, such as 

inhibitors of caspase 2, caspase 3, caspase 8, caspase 9, etc., in a drug delivery system, 

may provide a drug delivery system that provides therapeutic levels of the caspase 

inhibitor for about 1-4 weeks, about 1-3 months, about 3-6 months, about 6-9 months, 

about 9-12 months, about 12-18 months, about 18-24 months, about 2-5 years, about 5

10 years, or longer.  

A drug delivery system may contain two different compounds that are a 

neurotrophic agent, a FAS/FASL inhibitor, a TNF-a/TNFR inhibitor, a mitochondrial 

peptide, an oligonucleotide, a chemokine inhibitor, or a cysteine-aspartic protease 

inhibitor. For example, the first compound and the second compound may those 

identified in Table 2.  

Table 2 
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First Compound Second Compound 
a neurotrophic agent a neurotrophic agent 
a FAS/FASL inhibitor a FAS/FASL inhibitor 
a TNF-c/TNFR inhibitor a TNF-c/TNFR inhibitor 
a mitochondrial peptide a mitochondrial peptide 
an oligonucleotide an oligonucleotide 
a chemokine inhibitor a chemokine inhibitor 
a caspase inhibitor a caspase inhibitor 
a neurotrophic agent a FAS/FASL inhibitor 
a neurotrophic agent a TNF-a/TNFR inhibitor 
a neurotrophic agent a mitochondrial peptide 
a neurotrophic agent an oligonucleotide 
a neurotrophic agent a chemokine inhibitor 
a neurotrophic agent a caspase inhibitor 
a FAS/FASL inhibitor a TNF-a/TNFR inhibitor 
a FAS/FASL inhibitor a mitochondrial peptide 
a FAS/FASL inhibitor an oligonucleotide 
a FAS/FASL inhibitor a chemokine inhibitor 
a FAS/FASL inhibitor a caspase inhibitor 
a TNF-c/TNFR inhibitor a mitochondrial peptide 
a TNF-c/TNFR inhibitor an oligonucleotide 
a TNF-c/TNFR inhibitor a chemokine inhibitor 
a TNF-c/TNFR inhibitor a caspase inhibitor 
an oligonucleotide a chemokine inhibitor 
an oligonucleotide a caspase inhibitor 
a chemokine inhibitor a caspase inhibitor 

With respect two each combination identified in Table 2, in some embodiments, 

the First Compound and the Second Compound are covalently bound to one another. In 

some embodiments, the First Compound and the Second Compound are covalently 

bound to one another via a linking group.  

For example, some combinations bound by a linking group are represented in 

Formula 1, , 2, A, B, D, E, F, G, H, J, K, M, N, 0, P, Q, R, S, T, and U: 
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Neu-L-FAS Neu-L-TNF Neu-L-Mit Nuc-L-FAS 

Formula 1 FormulaI Formula 2 Formula A 

Nuc-L-TNF Nuc-L-Neu Neu-L-CK Neu-L-CAS 

Formula B Formula D Formula E Formula F 

FAS-L-TNF FAS-L-Mit FAS-L-CK FAS-L-CAS 

Formula G Formula H Formula J Formula K 

TNF-L-Mit TNF-L-CK TNF-L-CAS Mit-L-Nuc 

Formula M Formula N Formula 0 Formula P 

Mit-L-CK Mit-L-CAS Nuc-L-CK Nuc-L-CAS 

Formula Q Formula R Formula S Formula T 

CK-L-CAS 

Formula U 

In some embodiments, a drug delivery system comprises one of the following drug 

combinations, including salts, free acids, or free bases of the drugs, either covalently 

linked (such as by a linking group L, including groups represented by Formula L-1, L-2, L

3, L-4, L-5, L-6, L-7, or L-8) or not covalently linked: CNTF and a protein derivative of CNTF; 

CNTF and a CNTF peptide; CNTF and Peptide 21; CNTF and Peptide 21; CNTF and rhCNTF; 

CNTF and NGF; CNTF and BDNF; CNTF and GDNF; CNTF and bicyclol; CNTF and FLIP; CNTF 

and MET12; CNTF and compound 1 from Table 1; CNTF and compound 2 from Table 1; 

CNTF and compound 3 from Table 1; CNTF and compound 4 from Table 1; CNTF and 

compound 5 from Table 1; CNTF and compound 6 from Table 1; CNTF and compound 7 

from Table 1; CNTF and compound 8 from Table 1; CNTF and compound 9 from Table 1; 

CNTF and compound 10 from Table 1; CNTF and or compound 11from Table 1; CNTF and 

ONL1204; CNTF and H 6 HIYLGATNYlY-NH 2 (SEQ ID NO: 4); CNTF and FAIM; CNTF and 

NOL3; CNTFand DcR1; CNTFand DcR2; CNTFand DcR3; CNTFand etanercept; CNTFand 
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infliximab; CNTF and golimumab; CNTF and certolizumab; CNTF and adalimumab; CNTF 

and R1antTNF; CNTF and DMS5540; CNTF and TROS; CNTF and ATROSAB; CNTF and 

humanin; CNTF and a humanin analog; CNTF and s4G-humanin; CNTF and MTP101; CNTF 

and elamipretide; CNTF and DNA; CNTF and RNA; CNTF and a siRNA; CNTF and FAS

targeting siRNA; CNTF and FAS siRNA sense; CNTF and negative siRNA sense; CNTF and 

TNF-a targeting siRNA; CNTF and NR58.3-14-3; CNTF and an inhibitor of caspase 2; CNTF 

and an inhibitor of caspase 3; CNTF and an inhibitor of caspase 8; CNTF and an inhibitor 

of caspase 9; a protein derivative of CNTF and a CNTF peptide; a protein derivative of 

CNTF and Peptide 21; a protein derivative of CNTF and Peptide 21; a protein derivative of 

CNTF and rhCNTF; a protein derivative of CNTF and NGF; a protein derivative of CNTF and 

BDNF; a protein derivative of CNTF and GDNF; a protein derivative of CNTF and bicyclol; 

a protein derivative of CNTF and FLIP; a protein derivative of CNTF and MET12; a protein 

derivative of CNTF and compound 1 from Table 1; a protein derivative of CNTF and 

compound 2 from Table 1; a protein derivative of CNTF and compound 3 from Table 1; a 

protein derivative of CNTF and compound 4 from Table 1; a protein derivative of CNTF 

and compound 5 from Table 1; a protein derivative of CNTF and compound 6 from Table 

1; a protein derivative of CNTF and compound 7fromTable 1; a protein derivative of CNTF 

and compound 8 from Table 1; a protein derivative of CNTF and compound 9 from Table 

1; a protein derivative of CNTF and compound 10 from Table 1; a protein derivative of 

CNTF and or compound 11 from Table 1; a protein derivative of CNTF and ONL1204; a 

protein derivative of CNTF and H 6 HIYLGATNYlYl 7-NH2 (SEQ ID NO: 4); a protein derivative 

of CNTF and FAIM; a protein derivative of CNTF and NOL3; a protein derivative of CNTF 

and DcR1; a protein derivative of CNTF and DcR2; a protein derivative of CNTF and DcR3; 

a protein derivative of CNTF and etanercept; a protein derivative of CNTF and infliximab; 

a protein derivative of CNTF and golimumab; a protein derivative of CNTF and 

certolizumab; a protein derivative of CNTF and adalimumab; a protein derivative of CNTF 

and R1antTNF; a protein derivative of CNTF and DMS5540; a protein derivative of CNTF 
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and TROS; a protein derivative of CNTF and ATROSAB; a protein derivative of CNTF and 

humanin; a protein derivative of CNTF and a humanin analog; a protein derivative of CNTF 

and sl4G-humanin; a protein derivative of CNTF and MTP101; a protein derivative of 

CNTF and elamipretide; a protein derivative of CNTF and DNA; a protein derivative of 

CNTF and RNA; a protein derivative of CNTF and a siRNA; a protein derivative of CNTF and 

FAS-targeting siRNA; a protein derivative of CNTF and FAS siRNA sense; a protein 

derivative of CNTF and negative siRNA sense; a protein derivative of CNTF and TNF-at 

targeting siRNA; a protein derivative of CNTF and NR58.3-14-3; a protein derivative of 

CNTF and an inhibitor of caspase 2; a protein derivative of CNTF and an inhibitor of 

caspase 3; a protein derivative of CNTF and an inhibitor of caspase 8; a protein derivative 

of CNTF and an inhibitor of caspase 9; a CNTF peptide and Peptide 21; a CNTF peptide and 

rhCNTF; a CNTF peptide and NGF; a CNTF peptide and BDNF; a CNTF peptide and GDNF; 

a CNTF peptide and bicyclol; a CNTF peptide and FLIP; a CNTF peptide and MET12; a CNTF 

peptide and compound from Table 1; a CNTF peptide and compound 2 from Table 1; a 

CNTF peptide and compound 3 from Table 1; a CNTF peptide and compound 4 from Table 

1; a CNTF peptide and compound 5 from Table 1; a CNTF peptide and compound 6 from 

Table 1; a CNTF peptide and compound 7 from Table 1; a CNTF peptide and compound 8 

from Table 1; a CNTF peptide and compound 9 from Table 1; a CNTF peptide and 

compound 10 from Table 1; a CNTF peptide and or compound 11 from Table 1; a CNTF 

peptide and ONL1204; a CNTF peptide and H 6 HYLGATNYlY7 -NH 2 (SEQ ID NO: 4); a CNTF 

peptide and FAIM; a CNTF peptide and NOL3; a CNTF peptide and DcR1; a CNTF peptide 

and DcR2; a CNTF peptide and DcR3; a CNTF peptide and etanercept; a CNTF peptide and 

infliximab; a CNTF peptide and golimumab; a CNTF peptide and certolizumab; a CNTF 

peptide and adalimumab; a CNTF peptide and R1antTNF; a CNTF peptide and DMS5540; 

a CNTF peptide and TROS; a CNTF peptide and ATROSAB; a CNTF peptide and humanin; a 

CNTF peptide and a humanin analog; a CNTF peptide and s4G-humanin; a CNTF peptide 

and MTP101; a CNTF peptide and elamipretide; a CNTF peptide and DNA; a CNTF peptide 

15



WO 2021/127052 PCT/US2020/065423 

and RNA; a CNTF peptide and a siRNA; a CNTF peptide and FAS-targeting siRNA; a CNTF 

peptide and FAS siRNA sense; a CNTF peptide and negative siRNA sense; a CNTF peptide 

and TNF-c targeting siRNA; a CNTF peptide and NR58.3-14-3; a CNTF peptide and an 

inhibitor of caspase 2; a CNTF peptide and an inhibitor of caspase 3; a CNTF peptide and 

an inhibitor of caspase 8; a CNTF peptide and an inhibitor of caspase 9; Peptide 21 and 

rhCNTF; Peptide 21and NGF; Peptide 21and BDNF; Peptide 21and GDNF; Peptide 21and 

bicyclol; Peptide 21 and FLIP; Peptide 21 and MET12; Peptide 21 and compound 1 from 

Table 1; Peptide 21 and compound 2 from Table 1; Peptide 21 and compound 3 from 

Table 1; Peptide 21 and compound 4 from Table 1; Peptide 21 and compound 5 from 

Table 1; Peptide 21 and compound 6 from Table 1; Peptide 21 and compound 7 from 

Table 1; Peptide 21 and compound 8 from Table 1; Peptide 21 and compound 9 from 

Table 1; Peptide 21 and compound 10fromTable 1; Peptide 21 and or compound 11from 

Table 1; Peptide 21 and ONL1204; Peptide 21 an d H6°HIYLGATNYY 7 -NH 2 (SEQ ID NO: 4); 

Peptide 21 and FAIM; Peptide 21 and NOL3; Peptide 21 and DcR1; Peptide 21 and DcR2; 

Peptide 21 and DcR3; Peptide 21 and etanercept; Peptide 21 and infliximab; Peptide 21 

and golimumab; Peptide 21 and certolizumab; Peptide 21 and adalimumab; Peptide 21 

and R1antTNF; Peptide 21 and DMS5540; Peptide 21and TROS; Peptide 21 and ATROSAB; 

Peptide 21 and humanin; Peptide 21 and a humanin analog; Peptide 21 and s14G

humanin; Peptide 21 and MTP101; Peptide 21 and elamipretide; Peptide 21 and DNA; 

Peptide 21and RNA; Peptide 21 and a siRNA; Peptide 21and FAS-targeting siRNA; Peptide 

21 and FAS siRNA sense; Peptide 21 and negative siRNA sense; Peptide 21 and TNF-aX 

targeting siRNA; Peptide 21 and NR58.3-14-3; Peptide 21 and an inhibitor of caspase 2; 

Peptide 21and an inhibitor of caspase 3; Peptide 21 and an inhibitor of caspase 8; Peptide 

21 and an inhibitor of caspase 9; rhCNTF and NGF; rhCNTF and BDNF; rhCNTF and GDNF; 

rhCNTF and bicyclol; rhCNTF and FLIP; rhCNTF and MET12; rhCNTF and compound from 

Table 1; rhCNTF and compound 2 from Table 1; rhCNTF and compound 3 from Table 1; 

rhCNTF and compound 4 from Table 1; rhCNTF and compound 5 from Table 1; rhCNTF 

16



WO 2021/127052 PCT/US2020/065423 

and compound 6 from Table 1; rhCNTF and compound 7 from Table 1; rhCNTF and 

compound 8 from Table 1; rhCNTF and compound 9 from Table 1; rhCNTF and compound 

10 from Table 1; rhCNTF and or compound 11 from Table 1; rhCNTF and ONL1204; rhCNTF 

and H 60HIYLGATNYlY-NH 2 (SEQ ID NO: 4); rhCNTF and FAIM; rhCNTF and NOL3; rhCNTF 

and DcR1; rhCNTF and DcR2; rhCNTF and DcR3; rhCNTF and etanercept; rhCNTF and 

infliximab; rhCNTF and golimumab; rhCNTF and certolizumab; rhCNTF and adalimumab; 

rhCNTF and R1antTNF; rhCNTF and DMS5540; rhCNTF and TROS; rhCNTF and ATROSAB; 

rhCNTF and humanin; rhCNTF and a humanin analog; rhCNTF and s4G-humanin; rhCNTF 

and MTP101; rhCNTF and elamipretide; rhCNTF and DNA; rhCNTF and RNA; rhCNTF and 

a siRNA; rhCNTF and FAS-targeting siRNA; rhCNTF and FAS siRNA sense; rhCNTF and 

negative siRNA sense; rhCNTF and TNF-a targeting siRNA; rhCNTF and NR58.3-14-3; 

rhCNTF and an inhibitor of caspase 2; rhCNTF and an inhibitor of caspase 3; rhCNTF and 

an inhibitor of caspase 8; rhCNTF and an inhibitor of caspase 9; NGF and BDNF; NGF and 

GDNF; NGF and bicyclol; NGF and FLIP; NGF and MET12; NGF and compound from Table 

1; NGF and compound 2 from Table 1; NGF and compound 3 from Table 1; NGF and 

compound 4 from Table 1; NGFandcompound 5fromTable 1; NGFandcompound 6from 

Table 1; NGF and compound 7 from Table 1; NGF and compound 8 from Table 1; NGF and 

compound 9 from Table 1; NGF and compound 10 from Table 1; NGF and or compound 

11 from Table 1; NGF and ONL1204; NGF and H 6 HIYLGATNYlY7 -NH 2 (SEQ ID NO: 4); NGF 

and FAIM; NGF and NOL3; NGF and DcR1; NGF and DcR2; NGF and DcR3; NGF and 

etanercept; NGF and infliximab; NGF and golimumab; NGF and certolizumab; NGF and 

adalimumab; NGF and R1antTNF; NGF and DMS5540; NGF and TROS; NGF and ATROSAB; 

NGF and humanin; NGF and a humanin analog; NGF and s4G-humanin; NGF and 

MTP101; NGF and elamipretide; NGF and DNA; NGF and RNA; NGF and a siRNA; NGF and 

FAS-targeting siRNA; NGF and FAS siRNA sense; NGF and negative siRNA sense; NGF and 

TNF-a targeting siRNA; NGF and NR58.3-14-3; NGF and an inhibitor of caspase 2; NGF and 

an inhibitor of caspase 3; NGF and an inhibitor of caspase 8; NGF and an inhibitor of 
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caspase 9; BDNF and GDNF; BDNF and bicyclol; BDNF and FLIP; BDNF and MET12; BDNF 

and compound from Table 1; BDNF and compound 2 from Table 1; BDNF and compound 

3 from Table 1; BDNF and compound 4 from Table 1; BDNF and compound 5 from Table 

1; BDNF and compound 6 from Table 1; BDNF and compound 7 from Table 1; BDNF and 

compound 8 from Table 1; BDNF and compound 9 from Table 1; BDNF and compound 10 

from Table 1; BDNF and or compound 11 from Table 1; BDNF and ONL1204; BDNF and 

H 6 0HIYLGATNYlY7-NH2 (SEQ ID NO: 4); BDNF and FAIM; BDNF and NOL3; BDNF and DcR1; 

BDNF and DcR2; BDNF and DcR3; BDNF and etanercept; BDNF and infliximab; BDNF and 

golimumab; BDNF and certolizumab; BDNF and adalimumab; BDNF and R1antTNF; BDNF 

and DMS5540; BDNF and TROS; BDNF and ATROSAB; BDNF and humanin; BDNF and a 

humanin analog; BDNF and sl4G-humanin; BDNF and MTP101; BDNF and elamipretide; 

BDNF and DNA; BDNF and RNA; BDNF and a siRNA; BDNF and FAS-targeting siRNA; BDNF 

and FAS siRNA sense; BDNF and negative siRNA sense; BDNF and TNF-a targeting siRNA; 

BDNF and NR58.3-14-3; BDNF and an inhibitor of caspase 2; BDNF and an inhibitor of 

caspase 3; BDNF and an inhibitor of caspase 8; BDNF and an inhibitor of caspase 9; GDNF 

and bicyclol; GDNF and FLIP; GDNF and MET12; GDNF and compound 1 from Table 1; 

GDNF and compound 2 from Table 1; GDNF and compound 3 from Table 1; GDNF and 

compound 4 from Table 1; GDNF and compound 5 from Table 1; GDNF and compound 6 

from Table 1; GDNF and compound 7 from Table 1; GDNF and compound 8 from Table 1; 

GDNF and compound 9 from Table 1; GDNF and compound 10 from Table 1; GDNF and or 

compound 11 from Table 1; GDNF and ONL1204; GDNF an d H6HIYLGATNYlY7 -NH 2 (SEQ 

ID NO: 4); GDNF and FAIM; GDNF and NOL3; GDNF and DcR1; GDNF and DcR2; GDNF and 

DcR3; GDNF and etanercept; GDNF and infliximab; GDNF and golimumab; GDNF and 

certolizumab; GDNF and adalimumab; GDNF and R1antTNF; GDNF and DMS5540; GDNF 

and TROS; GDNF and ATROSAB; GDNF and humanin; GDNF and a humanin analog; GDNF 

and sl4G-humanin; GDNF and MTP101; GDNF and elamipretide; GDNF and DNA; GDNF 

and RNA; GDNF and a siRNA; GDNF and FAS-targeting siRNA; GDNF and FAS siRNA sense; 
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GDNF and negative siRNA sense; GDNF and TNF-ctargetingsiRNA; GDNF and NR58.3-14

3; GDNF and an inhibitor of caspase 2; GDNF and an inhibitor of caspase 3; GDNF and an 

inhibitor of caspase 8; GDNF and an inhibitor of caspase 9; bicyclol and FLIP; bicyclol and 

MET12; bicyclol and compound 1 from Table 1; bicyclol and compound 2 from Table 1; 

bicyclol and compound 3 from Table 1; bicyclol and compound 4 from Table 1; bicyclol 

and compound 5 from Table 1; bicyclol and compound 6 from Table 1; bicyclol and 

compound 7 from Table 1; bicyclol and compound 8 from Table 1; bicyclol and compound 

9 from Table 1; bicyclol and compound 10 from Table 1; bicyclol and or compound 11 

from Table 1; bicyclol and ONL1204; bicyclol and H HIYLGATNYlY7 -NH 2 (SEQ ID NO: 4); 

bicyclol and FAIM; bicyclol and NOL3; bicyclol and DcR1; bicyclol and DcR2; bicyclol and 

DcR3; bicyclol and etanercept; bicyclol and infliximab; bicyclol and golimumab; bicyclol 

and certolizumab; bicyclol and adalimumab; bicyclol and R1antTNF; bicyclol and 

DMS5540; bicyclol and TROS; bicyclol and ATROSAB; bicyclol and humanin; bicyclol and a 

humanin analog; bicyclol and sl4G-humanin; bicyclol and MTP101; bicyclol and 

elamipretide; bicyclol and DNA; bicyclol and RNA; bicyclol and a siRNA; bicyclol and FAS

targeting siRNA; bicyclol and FAS siRNA sense; bicyclol and negative siRNA sense; bicyclol 

and TNF-a targeting siRNA; bicyclol and NR58.3-14-3; bicyclol and an inhibitor of caspase 

2; bicyclol and an inhibitor of caspase 3; bicyclol and an inhibitor of caspase 8; bicyclol 

and an inhibitor of caspase 9; FLIP and MET12; FLIP and compound 1 from Table 1; FLIP 

and compound 2 from Table 1; FLIP and compound 3 from Table 1; FLIP and compound 4 

from Table 1; FLIP and compound 5 from Table 1; FLIP and compound 6 from Table 1; FLIP 

and compound 7 from Table 1; FLIP and compound 8 from Table 1; FLIP and compound 9 

from Table 1; FLIP and compound 10 from Table 1; FLIP and or compound 11 from Table 

1; FLIP and ONL1204; FLIP and H 6 HIYLGATNYlYl 7 -NH 2 (SEQ ID NO: 4); FLIP and FAIM; FLIP 

and NOL3; FLIP and DcR1; FLIP and DcR2; FLIP and DcR3; FLIP and etanercept; FLIP and 

infliximab; FLIP and golimumab; FLIP and certolizumab; FLIP and adalimumab; FLIP and 

R1antTNF; FLIP and DMS5540; FLIP and TROS; FLIP and ATROSAB; FLIP and humanin; FLIP 
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and a humanin analog; FLIP and s4G-humanin; FLIP and MTP101; FLIP and elamipretide; 

FLIP and DNA; FLIP and RNA; FLIP and a siRNA; FLIP and FAS-targeting siRNA; FLIP and FAS 

siRNA sense; FLIP and negative siRNA sense; FLIP and TNF-a targeting siRNA; FLIP and 

NR58.3-14-3; FLIP and an inhibitor of caspase 2; FLIP and an inhibitor of caspase 3; FLIP 

and an inhibitor of caspase 8; FLIP and an inhibitor of caspase 9; MET12 and compound 1 

from Table 1; MET12 and compound 2 from Table 1; MET12 and compound 3 from Table 

1; MET12 and compound 4 from Table 1; MET12 and compound 5 from Table 1; MET12 

and compound 6 from Table 1; MET12 and compound 7 from Table 1; MET12 and 

compound 8 from Table 1; MET12 and compound 9 from Table 1; MET12 and compound 

10 from Table 1; MET12 and or compound 11 from Table 1; MET12 and ONL1204; MET12 

and H 60 HIYLGATNYlY-NH 2 (SEQ ID NO: 4); MET12 and FAIM; MET12 and NOL3; MET12 

and DcR1; MET12 and DcR2; MET12 and DcR3; MET12 and etanercept; MET12 and 

infliximab; MET12 and golimumab; MET12 and certolizumab; MET12 and adalimumab; 

MET12 and R1antTNF; MET12 and DMS5540; MET12 and TROS; MET12 and ATROSAB; 

MET12 and humanin; MET12 and a humanin analog; MET12 and s4G-humanin; MET12 

and MTP101; MET12 and elamipretide; MET12 and DNA; MET12 and RNA; MET12 and a 

siRNA; MET12 and FAS-targeting siRNA; MET12 and FAS siRNA sense; MET12 and negative 

siRNA sense; MET12 and TNF-a targeting siRNA; MET12 and NR58.3-14-3; MET12 and an 

inhibitor of caspase 2; MET12 and an inhibitor of caspase 3; MET12 and an inhibitor of 

caspase 8; MET12 and an inhibitor of caspase 9; compound from Table 1 and compound 

2 from Table 1; compound 1 from Table 1 and compound 3 from Table 1; compound 1 

from Table 1 and compound 4 from Table 1; compound 1 from Table 1 and compound 5 

from Table 1; compound from Table 1 and compound 6 from Table 1; compound 1 from 

Table 1 and compound 7 from Table 1; compound 1 from Table 1 and compound 8 from 

Table 1; compound 1 from Table 1 and compound 9 from Table 1; compound from Table 

1 and compound 10 from Table 1; compound 1 from Table 1 and or compound 11 from 

Table 1; compound 1 from Table 1 and ONL1204; compound 1 from Table 1 and 
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H 60HIYLGATNYIY"-NH2 (SEQ ID NO: 4); compound 1 from Table 1 and FAIM; compound 1 

from Table 1 and NOL3; compound 1 from Table 1 and DcR1; compound 1 from Table 1 

and DcR2; compound from Table 1 and DcR3; compound from Table 1 and etanercept; 

compound 1 from Table 1 and infliximab; compound 1 from Table 1 and golimumab; 

compound from Table 1 and certolizumab; compound from Table 1 and adalimumab; 

compound 1 from Table 1 and R1antTNF; compound 1 from Table 1 and DMS5540; 

compound 1 from Table 1 and TROS; compound from Table 1 and ATROSAB; compound 

from Table l and humanin; compound from Table l and a humanin analog; compound 

1 from Table 1 and s14G-humanin; compound from Table 1 and MTP1O1; compound 1 

from Table 1 and elamipretide; compound 1 from Table 1 and DNA; compound 1 from 

Table 1 and RNA; compound 1 from Table 1 and a siRNA; compound 1 from Table 1 and 

FAS-targeting siRNA; compound 1 from Table 1 and FAS siRNA sense; compound 1 from 

Table 1 and negative siRNA sense; compound 1 from Table 1 and TNF-a targeting siRNA; 

compound from Table 1 and NR58.3-14-3; compound from Table 1 and an inhibitor of 

caspase 2; compound 1 from Table 1 and an inhibitor of caspase 3; compound 1 from 

Table 1 and an inhibitor of caspase 8; compound 1 from Table 1 and an inhibitor of 

caspase 9; compound 2 from Table 1 and compound 3 from Table 1; compound 2 from 

Table 1 and compound 4 from Table 1; compound 2 from Table 1 and compound 5 from 

Table 1; compound 2 from Table l and compound 6 from Table 1; compound 2 from Table 

Sand compound 7 from Table 1; compound 2 from Table 1 and compound 8 from Table 

1; compound 2 from Table 1 and compound 9 from Table 1; compound 2 from Table 1 

and compound 10 from Table 1; compound 2 from Table 1 and or compound 11 from 

Table 1; compound 2 from Table 1 and ONL1204; compound 2 from Table 1 and 

H 60HIYLGATNYlY7-NH2 (SEQ ID NO: 4); compound 2 from Table 1 and FAIM; compound 2 

from Table 1 and NOL3; compound 2 from Table 1 and DcR1; compound 2 from Table 1 

and DcR2; compound 2 from Table 1 and DcR3; compound 2 from Table l and etanercept; 

compound 2 from Table 1 and infliximab; compound 2 from Table 1 and golimumab; 
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compound 2 from Table 1 and certolizumab; compound 2 from Table 1 and adalimumab; 

compound 2 from Table 1 and R1antTNF; compound 2 from Table 1 and DMS5540; 

compound 2 from Table 1 and TROS; compound 2 from Table 1 and ATROSAB; compound 

2 from Table l and humanin; compound 2 from Table l and a humanin analog; compound 

2 from Table 1 and s14G-humanin; compound 2 from Table 1 and MTP1O1; compound 2 

from Table 1 and elamipretide; compound 2 from Table 1 and DNA; compound 2 from 

Table 1 and RNA; compound 2 from Table 1 and a siRNA; compound 2 from Table 1 and 

FAS-targeting siRNA; compound 2 from Table 1 and FAS siRNA sense; compound 2 from 

Table 1 and negative siRNA sense; compound 2 from Table 1 and TNF-a targeting siRNA; 

compound 2 from Table 1 and NR58.3-14-3; compound 2 from Table l and an inhibitor of 

caspase 2; compound 2 from Table 1 and an inhibitor of caspase 3; compound 2 from 

Table 1 and an inhibitor of caspase 8; compound 2 from Table 1 and an inhibitor of 

caspase 9; compound 3 from Table 1 and compound 4 from Table 1; compound 3 from 

Table 1 and compound 5 from Table 1; compound 3 from Table 1 and compound 6 from 

Table 1; compound 3 from Table 1 and compound 7 from Table 1; compound 3 from Table 

1 and compound 8 from Table 1; compound 3 from Table 1 and compound 9 from Table 

1; compound 3 from Table 1 and compound 10 from Table 1; compound 3 from Table 1 

and or compound 11from Table 1; compound 3 from Table 1 and ONL1204; compound 3 

from Table 1 and H6 HIYLGATNYlY-NH2 (SEQ ID NO: 4); compound 3 from Table 1 and 

FAIM; compound 3 from Table 1 and NOL3; compound 3 from Table 1 and DcR1; 

compound 3 from Table 1 and DcR2; compound 3 from Table 1 and DcR3; compound 3 

from Table 1 and etanercept; compound 3 from Table 1 and infliximab; compound 3 from 

Table 1 and golimumab; compound 3 from Table 1 and certolizumab; compound 3 from 

Table 1 and adalimumab; compound 3 from Table 1 and R1antTNF; compound 3 from 

Table 1 and DMS5540; compound 3 from Table 1 and TROS; compound 3 from Table 1 

and ATROSAB; compound 3 from Table 1 and humanin; compound 3 from Table 1 and a 

humanin analog; compound 3 from Table 1 and s14G-humanin; compound 3 from Table 
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1 and MTP101; compound 3 from Table 1 and elamipretide; compound 3 from Table 1 

and DNA; compound 3 from Table 1 and RNA; compound 3 from Table 1 and a siRNA; 

compound 3 from Table 1 and FAS-targeting siRNA; compound 3 from Table 1 and FAS 

siRNA sense; compound 3fromTable 1and negative siRNA sense; compound 3fromTable 

1 and TNF-a targeting siRNA; compound 3 from Table 1 and NR58.3-14-3; compound 3 

from Table 1 and an inhibitor of caspase 2; compound 3 from Table 1 and an inhibitor of 

caspase 3; compound 3 from Table 1 and an inhibitor of caspase 8; compound 3 from 

Table 1 and an inhibitor of caspase 9; compound 4 from Table 1 and compound 5 from 

Table 1; compound 4 from Table 1 and compound 6 from Table 1; compound 4 from Table 

Sand compound 7 from Table 1; compound 4 from Table 1 and compound 8 from Table 

1; compound 4 from Table 1 and compound 9 from Table 1; compound 4 from Table 1 

and compound 10 from Table 1; compound 4 from Table 1 and or compound 11 from 

Table 1; compound 4 from Table 1 and ONL1204; compound 4 from Table 1 and 

H 60HIYLGATNYlY7-NH2 (SEQ ID NO: 4); compound 4 from Table 1 and FAIM; compound 4 

from Table 1 and NOL3; compound 4 from Table 1 and DcR1; compound 4 from Table 1 

and DcR2; compound 4from Table 1 and DcR3; compound 4from Table 1 and etanercept; 

compound 4 from Table 1 and infliximab; compound 4 from Table 1 and golimumab; 

compound 4 from Table 1 and certolizumab; compound 4 from Table 1 and adalimumab; 

compound 4 from Table 1 and R1antTNF; compound 4 from Table 1 and DMS5540; 

compound 4 from Table 1 and TROS; compound 4 from Table 1 and ATROSAB; compound 

4 from Table l and humanin; compound 4 from Table l and a humanin analog; compound 

4 from Table 1 and s4G-humanin; compound 4 from Table 1 and MTP101; compound 4 

from Table 1 and elamipretide; compound 4 from Table 1 and DNA; compound 4 from 

Table 1 and RNA; compound 4 from Table 1 and a siRNA; compound 4 from Table 1 and 

FAS-targeting siRNA; compound 4 from Table 1 and FAS siRNA sense; compound 4 from 

Table 1 and negative siRNA sense; compound 4 from Table 1 and TNF-a targeting siRNA; 

compound 4 from Table 1 and NR58.3-14-3; compound 4 from Table 1 and an inhibitor of 
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caspase 2; compound 4 from Table 1 and an inhibitor of caspase 3; compound 4 from 

Table 1 and an inhibitor of caspase 8; compound 4 from Table 1 and an inhibitor of 

caspase 9; compound 5 from Table 1 and compound 6 from Table 1; compound 5 from 

Table 1 and compound 7 from Table 1; compound 5 from Table 1 and compound 8 from 

Table 1; compound 5 from Table 1 and compound 9 from Table 1; compound 5 from Table 

1 and compound 10 from Table 1; compound 5 from Table 1 and or compound 11 from 

Table 1; compound 5 from Table 1 and ONL1204; compound 5 from Table 1 and 

H 60HIYLGATNYlY 7-NH2 (SEQ ID NO: 4); compound 5 from Table 1 and FAIM; compound 5 

from Table 1 and NOL3; compound 5 from Table 1 and DcR1; compound 5 from Table 1 

and DcR2; compound 5 from Table 1 and DcR3; compound 5 from Table 1 and etanercept; 

compound 5 from Table 1 and infliximab; compound 5 from Table 1 and golimumab; 

compound 5 from Table 1 and certolizumab; compound 5 from Table 1 and adalimumab; 

compound 5 from Table 1 and R1antTNF; compound 5 from Table 1 and DMS5540; 

compound 5 from Table 1 and TROS; compound 5 from Table 1 and ATROSAB; compound 

5 from Table l and humanin; compound 5 from Table l and a humanin analog; compound 

5 from Table 1 and s14G-humanin; compound 5 from Table 1 and MTP1O1; compound 5 

from Table 1 and elamipretide; compound 5 from Table 1 and DNA; compound 5 from 

Table 1 and RNA; compound 5 from Table 1 and a siRNA; compound 5 from Table 1 and 

FAS-targeting siRNA; compound 5 from Table 1 and FAS siRNA sense; compound 5 from 

Table 1 and negative siRNA sense; compound 5 from Table 1 and TNF- targeting siRNA; 

compound 5 from Table 1 and NR58.3-14-3; compound 5 from Table 1 and an inhibitor of 

caspase 2; compound 5 from Table 1 and an inhibitor of caspase 3; compound 5 from 

Table 1 and an inhibitor of caspase 8; compound 5 from Table 1 and an inhibitor of 

caspase 9; compound 6 from Table 1 and compound 7 from Table 1; compound 6 from 

Table 1 and compound 8 from Table 1; compound 6 from Table 1 and compound 9 from 

Table 1; compound 6 from Table 1 and compound 10 from Table 1; compound 6 from 

Table 1 and or compound 11 from Table 1; compound 6 from Table 1 and ONL1204; 
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compound 6 from Table 1 and H6HIYLGATNYIY 7-NH2 (SEQ ID NO: 4); compound 6 from 

Table 1 and FAIM; compound 6 from Table 1 and NOL3; compound 6 from Table 1 and 

DcR1; compound 6 from Table 1 and DcR2; compound 6 from Table 1 and DcR3; 

compound 6 from Table 1 and etanercept; compound 6 from Table 1 and infliximab; 

compound 6 from Table 1 and golimumab; compound 6 from Table 1 and certolizumab; 

compound 6 from Table 1 and adalimumab; compound 6 from Table 1 and R1antTNF; 

compound 6 from Table 1 and DMS5540; compound 6 from Table 1 and TROS; compound 

6 from Table 1 and ATROSAB; compound 6 from Table 1 and humanin; compound 6 from 

Table 1 and a humanin analog; compound 6 from Table 1 and s14G-humanin; compound 

6 from Table 1 and MTP1O1; compound 6 from Table 1 and elamipretide; compound 6 

from Table 1 and DNA; compound 6 from Table 1 and RNA; compound 6 from Table 1 and 

a siRNA; compound 6 from Table 1 and FAS-targeting siRNA; compound 6 from Table 1 

and FAS siRNA sense; compound 6 from Table 1 and negative siRNA sense; compound 6 

from Table 1 and TNF-a targeting siRNA; compound 6 from Table 1 and NR58.3-14-3; 

compound 6 from Table 1 and an inhibitor of caspase 2; compound 6 from Table 1 and an 

inhibitor of caspase 3; compound 6 from Table 1 and an inhibitor of caspase 8; compound 

6 from Table 1 and an inhibitor of caspase 9; compound 7 from Table 1 and compound 8 

from Table 1; compound 7 from Table 1 and compound 9 from Table 1; compound 7 from 

Table 1 and compound 10 from Table 1; compound 7 from Table 1 and or compound 11 

from Table 1; compound 7 from Table 1 and ONL1204; compound 7 from Table 1 and 

H 60HIYLGATNYlY7-NH2 (SEQ ID NO: 4); compound 7 from Table 1 and FAIM; compound 7 

from Table 1 and NOL3; compound 7 from Table 1 and DcR1; compound 7 from Table 1 

and DcR2; compound 7 from Table 1 and DcR3; compound 7 from Table 1 and etanercept; 

compound 7 from Table 1 and infliximab; compound 7 from Table 1 and golimumab; 

compound 7 from Table 1 and certolizumab; compound 7 from Table 1 and adalimumab; 

compound 7 from Table 1 and R1antTNF; compound 7 from Table 1 and DMS5540; 

compound 7 from Table 1 and TROS; compound 7 from Table 1 and ATROSAB; compound 
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7 from Table l and humanin; compound 7 from Table l and a humanin analog; compound 

7 from Table 1 and s14G-humanin; compound 7 from Table 1 and MTP1O1; compound 7 

from Table 1 and elamipretide; compound 7 from Table 1 and DNA; compound 7 from 

Table 1 and RNA; compound 7 from Table 1 and a siRNA; compound 7 from Table 1 and 

FAS-targeting siRNA; compound 7 from Table 1 and FAS siRNA sense; compound 7 from 

Table 1 and negative siRNA sense; compound 7 from Table 1 and TNF-a targeting siRNA; 

compound 7 from Table 1 and NR58.3-14-3; compound 7 from Table 1 and an inhibitor of 

caspase 2; compound 7 from Table 1 and an inhibitor of caspase 3; compound 7 from 

Table 1 and an inhibitor of caspase 8; compound 7 from Table 1 and an inhibitor of 

caspase 9; compound 8 from Table 1 and compound 9 from Table 1; compound 8 from 

Table 1 and compound 10 from Table 1; compound 8 from Table 1 and or compound 11 

from Table 1; compound 8 from Table 1 and ONL1204; compound 8 from Table 1 and 

H 60HIYLGATNYlY7-NH2 (SEQ ID NO: 4); compound 8 from Table 1 and FAIM; compound 8 

from Table 1 and NOL3; compound 8 from Table 1 and DcR1; compound 8 from Table 1 

and DcR2; compound 8 from Table 1 and DcR3; compound 8 from Table 1 and etanercept; 

compound 8 from Table 1 and infliximab; compound 8 from Table 1 and golimumab; 

compound 8 from Table 1 and certolizumab; compound 8 from Table 1 and adalimumab; 

compound 8 from Table 1 and R1antTNF; compound 8 from Table 1 and DMS5540; 

compound 8 from Table 1 and TROS; compound 8 from Table 1 and ATROSAB; compound 

8 from Table l and humanin; compound 8 from Table l and a humanin analog; compound 

8 from Table 1 and s14G-humanin; compound 8 from Table 1 and MTP1O1; compound 8 

from Table 1 and elamipretide; compound 8 from Table 1 and DNA; compound 8 from 

Table 1 and RNA; compound 8 from Table 1 and a siRNA; compound 8 from Table 1 and 

FAS-targeting siRNA; compound 8 from Table 1 and FAS siRNA sense; compound 8 from 

Table 1 and negative siRNA sense; compound 8 from Table 1 and TNF-a targeting siRNA; 

compound 8 from Table 1 and NR58.3-14-3; compound 8 from Table 1 and an inhibitor of 

caspase 2; compound 8 from Table 1 and an inhibitor of caspase 3; compound 8 from 
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Table 1 and an inhibitor of caspase 8; compound 8 from Table 1 and an inhibitor of 

caspase 9; compound 9 from Table 1 and compound 10 from Table 1; compound 9 from 

Table 1 and or compound 11 from Table 1; compound 9 from Table 1 and ONL1204; 

compound 9 from Table 1 and H 6 HIYLGATNYIY"-NH2 (SEQ ID NO: 4); compound 9 from 

Table 1 and FAIM; compound 9 from Table 1 and NOL3; compound 9 from Table 1 and 

DcR1; compound 9 from Table 1 and DcR2; compound 9 from Table 1 and DcR3; 

compound 9 from Table 1 and etanercept; compound 9 from Table 1 and infliximab; 

compound 9 from Table 1 and golimumab; compound 9 from Table 1 and certolizumab; 

compound 9 from Table 1 and adalimumab; compound 9 from Table 1 and R1antTNF; 

compound 9 from Table 1 and DMS5540; compound 9 from Table 1 and TROS; compound 

9 from Table 1 and ATROSAB; compound 9 from Table 1 and humanin; compound 9 from 

Table 1 and a humanin analog; compound 9 from Table 1 and s14G-humanin; compound 

9 from Table 1 and MTP1O1; compound 9 from Table 1 and elamipretide; compound 9 

from Table 1 and DNA; compound 9 from Table 1 and RNA; compound 9 from Table 1 and 

a siRNA; compound 9 from Table 1 and FAS-targeting siRNA; compound 9 from Table 1 

and FAS siRNA sense; compound 9 from Table 1 and negative siRNA sense; compound 9 

from Table 1 and TNF-a targeting siRNA; compound 9 from Table 1 and NR58.3-14-3; 

compound 9 from Table 1 and an inhibitor of caspase 2; compound 9 from Table 1 and an 

inhibitor of caspase 3; compound 9 from Table 1 and an inhibitor of caspase 8; compound 

9 from Table l and an inhibitor of caspase 9; compound 10 from Table l and or compound 

11 from Table 1; compound 10 from Table 1 and ONL1204; compound 10 from Table 1 

and H 60HIYLGATNYIYN-NH2 (SEQ ID NO: 4); compound 10 from Table 1 and FAIM; 

compound 10 from Table 1 and NOL3; compound 10 from Table 1 and DcR1; compound 

10 from Table 1 and DcR2; compound 10 from Table 1 and DcR3; compound 10 from Table 

1 and etanercept; compound 10 from Table 1 and infliximab; compound 10 from Table 1 

and golimumab; compound 10 from Table 1 and certolizumab; compound 10 from Table 

1 and adalimumab; compound 10 from Table 1 and R1antTNF; compound 10 from Table 

27



WO 2021/127052 PCT/US2020/065423 

1 and DMS5540; compound 10 from Table 1 and TROS; compound 10 from Table 1 and 

ATROSAB; compound 10 from Table 1 and humanin; compound 10 from Table 1 and a 

humanin analog; compound 10 from Table 1 and s14G-humanin; compound 10 from 

Table 1 and MTP101; compound 10 from Table 1 and elamipretide; compound 10 from 

Table 1 and DNA; compound 10 from Table 1 and RNA; compound 10 from Table 1 and a 

siRNA; compound 10 from Table 1 and FAS-targeting siRNA; compound 10 from Table 1 

and FAS siRNA sense; compound 10 from Table 1 and negative siRNA sense; compound 

10 from Table 1 and TNF-a targeting siRNA; compound 10 from Table 1 and NR58.3-14-3; 

compound 10 from Table 1 and an inhibitor of caspase 2; compound 10 from Table 1 and 

an inhibitor of caspase 3; compound 10 from Table 1 and an inhibitor of caspase 8; 

compound 10 from Table 1 and an inhibitor of caspase 9; compound 11 from Table 1 and 

ONL1204; compound 11 from Table 1 and H 60HIYLGATNYIY"-NH 2 (SEQ ID NO: 4); 

compound 11 from Table 1 and FAIM; compound 11 from Table 1 and NOL3; compound 

11from Table l and DcR1; compound 11from Table l and DcR2; compound 11from Table 

1 and DcR3; compound 11 from Table 1 and etanercept; compound 11 from Table 1 and 

infliximab; compound 11 from Table 1 and golimumab; compound 11 from Table 1 and 

certolizumab; compound 11 from Table 1 and adalimumab; compound 11 from Table 1 

and R1antTNF; compound 11from Table 1 and DMS5540; compound 11from Table 1 and 

TROS; compound 11 from Table 1 and ATROSAB; compound 11 from Table 1 and 

humanin; compound 11from Table 1 and a humanin analog; compound 11 from Table 1 

and s14G-humanin; compound 11from Table 1 and MTP1O1; compound 11from Table 1 

and elamipretide; compound 11from Table 1 and DNA; compound 11 from Table 1 and 

RNA; compound 11 from Table 1 and a siRNA; compound 11 from Table 1 and FAS

targeting siRNA; compound 11 from Table 1 and FAS siRNA sense; compound 11 from 

Table 1 and negative siRNA sense; compound 11from Table 1 and TNF-a targeting siRNA; 

compound 11 from Table 1 and NR58.3-14-3; compound 11 from Table 1 and an inhibitor 

of caspase 2; compound 11from Table l and an inhibitor of caspase 3; compound 11from 
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Table 1 and an inhibitor of caspase 8; compound 11 from Table 1 and an inhibitor of 

caspase 9; ONL1204 and H 6 HIYLGATNYIY 71-NH 2 (SEQ ID NO: 4); ONL1204 and FAIM; 

ONL1204 and NOL3; ONL1204 and DcR1; ONL1204 and DcR2; ONL1204 and DcR3; 

ONL1204 and etanercept; ONL1204 and infliximab; ONL1204 and golimumab; ONL1204 

and certolizumab; ONL1204 and adalimumab; ONL1204 and R1antTNF; ONL1204 and 

DMS5540; ONL1204andTROS; ONIL1204and ATROSAB; ONIL1204and humanin; ONL1204 

and a humanin analog; ONL1204 and s14G-humanin; ONL1204 and MTP1O1; ONL1204 

and elamipretide; ONL1204and DNA; ONL1204and RNA; ONL1204and a siRNA; ONL1204 

and FAS-targeting siRNA; ONL1204 and FAS siRNA sense; ONL1204 and negative siRNA 

sense; ONL1204 and TNF-a targeting siRNA; ONL1204 and NR58.3-14-3; ONL1204 and an 

inhibitor of caspase 2; ONL1204 and an inhibitor of caspase 3; ONL1204 and an inhibitor 

of caspase 8; ONL204 and an inhibitor of casas se 9 ; H6HIYLGATNYIY71 -NH 2 (SEQ ID NO: 

4) and FAIM; H 6 HIYLGATNYIY 71-NH 2 (SEQ ID NO: 4) and NOL3; H 6 HYLGATNYIY71 -NH 2 

(SEQ ID NO: 4) and DcR1; H 60HIYLGATNYIY71-NH 2 (SEQ ID NO: 4) and DcR2; 

H 60HIYLGATNYY 71-NH 2 (SEQ ID NO: 4) and DcR3; H 6 HIYLGATNYIY 71-NH 2 (SEQ ID NO: 4) 

and etanercept; H 6 HIYLGATNYIY71-NH 2 (SEQ ID NO: 4) and infliximab; H 6 HIYLGATNYIY71

NH 2 (SEQ ID NO: 4) and golimumab; H 60HIYLGATNYIY 71-NH 2 (SEQ ID NO: 4) and 

certolizumab; H 6 HIYLGATNYIY 71-NH 2 (SEQ ID NO: 4) and adalimumab; H 60 HIYLGATNYIY71

NH 2 (SEQ ID NO: 4) and R1antTNF; H 6 HIYLGATNYIY 71-NH2 (SEQ ID NO: 4) and DMS5540; 

H 60HIYLGATNYIY 71-NH 2 (SEQ ID NO: 4) and TROS; H 6 HIYLGATNYIY 71-NH 2 (SEQ ID NO: 4) 

and ATROSAB; H 60 HIYLGATNYIY 71-NH 2 (SEQ ID NO: 4) and humanin; H 6 HIYLGATNYIY71

NH 2 (SEQ ID NO: 4) and a humanin analog; H 6 HYLGATNYIY71-NH 2 (SEQ ID NO: 4) and 

s14G-humanin; H 6 HIYLGATNYIY 71-NH 2 (SEQ ID NO: 4) and MTP1O1; H 6 HIYLGATNYIY71

NH 2 (SEQ ID NO: 4) and elamipretide; H 60 HIYLGATNYIY 71-NH 2 (SEQ ID NO: 4) and DNA; 

H 60HIYLGATNYIY 71-NH 2 (SEQ ID NO: 4) and RNA; H 60HIYLGATNYIY 71-NH 2 (SEQ ID NO: 4) and 

a siRNA; H 60HIYLGATNYIY71-NH 2 (SEQ ID NO: 4) and FAS-targeting siRNA; 

H 60HIYLGATNYIY 71-NH 2 (SEQ ID NO: 4) and FAS siRNA sense; H 6 HIYLGATNYIY71-NH 2 (SEQ 
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ID NO: 4) and negative siRNA sense; H6HIYLGATNYIY 71-NH 2 (SEQ ID NO: 4) and TNF-ct 

targeting siRNA; H 60HIYLGATNYIY 71-NH 2 (SEQ ID NO: 4) and NR58.3-14-3; 

H 6 0HIYLGATNYIY 71-NH2 (SEQ ID NO: 4) and an inhibitor of caspase 2; H 6 HYLGATNYIY71

NH 2 (SEQ ID NO: 4) and an inhibitor of casasse 3; H6HIYLGATNYIY71-NH 2 (SEQ ID NO: 4) 

and an inhibitor of caspase 8; H 60 HIYLGATNYIY 71-NH 2 (SEQ ID NO: 4) and an inhibitor of 

caspase 9; FAIM and NOL3; FAIM and DcR1; FAIM and DcR2; FAIM and DcR3; FAIM and 

etanercept; FAIM and infliximab; FAIM and golimumab; FAIM and certolizumab; FAIM and 

adalimumab; FAIM and R1antTNF; FAIM and DMS5540; FAIM and TROS; FAIM and 

ATROSAB; FAIM and humanin; FAIM and a humanin analog; FAIM and sl4G-humanin; 

FAIM and MTP1O1; FAIM and elamipretide; FAIM and DNA; FAIM and RNA; FAIM and a 

siRNA; FAIM and FAS-targeting siRNA; FAIM and FAS siRNA sense; FAIM and negative 

siRNA sense; FAIM and TNF-a targeting siRNA; FAIM and NR58.3-14-3; FAIM and an 

inhibitor of caspase 2; FAIM and an inhibitor of caspase 3; FAIM and an inhibitor of 

caspase 8; FAIM and an inhibitor of caspase 9; NOL3 and DcR1; NOL3 and DcR2; NOL3 and 

DcR3; NOL3 and etanercept; NOL3 and infliximab; NOL3 and golimumab; NOL3 and 

certolizumab; NOL3 and adalimumab; NOL3 and R1antTNF; NOL3 and DMS5540; NOL3 

and TROS; NOL3 and ATROSAB; NOL3 and humanin; NOL3 and a humanin analog; NOL3 

and sl4G-humanin; NOL3 and MTP1O1; NOL3 and elamipretide; NOL3 and DNA; NOL3 

and RNA; NOL3 and a siRNA; NOL3 and FAS-targeting siRNA; NOL3 and FAS siRNA sense; 

NOL3 and negative siRNA sense; NOL3 and TNF-a targeting siRNA; NOL3 and NR58.3-14

3; NOL3 and an inhibitor of caspase 2; NOL3 and an inhibitor of caspase 3; NOL3 and an 

inhibitor of caspase 8; NOL3 and an inhibitor of caspase 9; DcR1 and DcR2; DcR1 and DcR3; 

DcR1and etanercept; DcR1and infliximab; DcR1 and golimumab; DcR1and certolizumab; 

DcR1 and adalimumab; DcR1 and R1antTNF; DcR1 and DMS5540; DcR1 and TROS; DcR1 

and ATROSAB; DcR1 and humanin; DcR1 and a humanin analog; DcR1 and sl4G-humanin; 

DcR1 and MTP1O1; DcR1 and elamipretide; DcR1 and DNA; DcR1 and RNA; DcR1 and a 

siRNA; DcR1 and FAS-targeting siRNA; DcR1 and FAS siRNA sense; DcR1 and negative 
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siRNA sense; DcR1 and TNF-c targeting siRNA; DcR1 and NR58.3-14-3; DcR1 and an 

inhibitorof caspase2; DcR1andan inhibitorof caspase3; DcR1andan inhibitor of caspase 

8; DcR1 and an inhibitor of caspase 9; DcR2 and DcR3; DcR2 and etanercept; DcR2 and 

infliximab; DcR2 and golimumab; DcR2 and certolizumab; DcR2 and adalimumab; DcR2 

and R1antTNF; DcR2 and DMS5540; DcR2 and TROS; DcR2 and ATROSAB; DcR2 and 

humanin; DcR2 and a humanin analog; DcR2 and sl4G-humanin; DcR2 and MTP1O1; DcR2 

and elamipretide; DcR2 and DNA; DcR2 and RNA; DcR2 and a siRNA; DcR2 and FAS

targeting siRNA; DcR2 and FAS siRNA sense; DcR2 and negative siRNA sense; DcR2 and 

TNF-a targeting siRNA; DcR2 and NR58.3-14-3; DcR2 and an inhibitor of caspase 2; DcR2 

and an inhibitor of caspase 3; DcR2 and an inhibitor of caspase 8; DcR2 and an inhibitor 

of caspase 9; DcR3 and etanercept; DcR3 and infliximab; DcR3 and golimumab; DcR3 and 

certolizumab; DcR3 and adalimumab; DcR3 and R1antTNF; DcR3 and DMS5540; DcR3 and 

TROS; DcR3 and ATROSAB; DcR3 and humanin; DcR3 and a humanin analog; DcR3 and 

sl4G-humanin; DcR3 and MTP1O1; DcR3 and elamipretide; DcR3 and DNA; DcR3 and RNA; 

DcR3 and a siRNA; DcR3 and FAS-targeting siRNA; DcR3 and FAS siRNA sense; DcR3 and 

negative siRNA sense; DcR3 and TNF-a targeting siRNA; DcR3 and NR58.3-14-3; DcR3 and 

an inhibitor of caspase 2; DcR3 and an inhibitor of caspase 3; DcR3 and an inhibitor of 

caspase 8; DcR3 and an inhibitor of caspase 9; etanercept and infliximab; etanercept and 

golimumab; etanercept and certolizumab; etanercept and adalimumab; etanercept and 

R1antTNF; etanercept and DMS5540; etanercept and TROS; etanercept and ATROSAB; 

etanercept and humanin; etanercept and a humanin analog; etanercept and s14G

humanin; etanercept and MTP1O1; etanercept and elamipretide; etanercept and DNA; 

etanercept and RNA; etanercept and a siRNA; etanercept and FAS-targeting siRNA; 

etanercept and FAS siRNA sense; etanercept and negative siRNA sense; etanercept and 

TNF-a targeting siRNA; etanercept and NR58.3-14-3; etanercept and an inhibitor of 

caspase 2; etanercept and an inhibitor of caspase 3; etanercept and an inhibitor of 

caspase 8; etanercept and an inhibitor of caspase 9; infliximab and golimumab; infliximab 
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and certolizumab; infliximab and adalimumab; infliximab and R1antTNF; infliximab and 

DMS5540; infliximab and TROS; infliximab and ATROSAB; infliximab and humanin; 

infliximab and a humanin analog; infliximab and s4G-humanin; infliximab and MTP1O1; 

infliximab and elamipretide; infliximab and DNA; infliximab and RNA; infliximab and a 

siRNA; infliximab and FAS-targeting siRNA; infliximab and FAS siRNA sense; infliximab and 

negative siRNA sense; infliximab and TNF-a targeting siRNA; infliximab and NR58.3-14-3; 

infliximab and an inhibitorof caspase 2; infliximab and an inhibitorof caspase 3; infliximab 

and an inhibitor of caspase 8; infliximab and an inhibitor of caspase 9; golimumab and 

certolizumab; golimumab and adalimumab; golimumab and R1antTNF; golimumab and 

DMS5540; golimumab and TROS; golimumab and ATROSAB; golimumab and humanin; 

golimumab and a humanin analog; golimumab and s4G-humanin; golimumab and 

MTP1O1; golimumab and elamipretide; golimumab and DNA; golimumab and RNA; 

golimumab and a siRNA; golimumab and FAS-targeting siRNA; golimumab and FAS siRNA 

sense; golimumab and negative siRNA sense; golimumab and TNF-a targeting siRNA; 

golimumab and NR58.3-14-3; golimumab and an inhibitor of caspase 2; golimumab and 

an inhibitor of caspase 3; golimumab and an inhibitor of caspase 8; golimumab and an 

inhibitor of caspase 9; certolizumab and adalimumab; certolizumab and R1antTNF; 

certolizumab and DMS5540; certolizumab and TROS; certolizumab and ATROSAB; 

certolizumab and humanin; certolizumab and a humanin analog; certolizumab and s14G

humanin; certolizumab and MTP1O1; certolizumab and elamipretide; certolizumab and 

DNA; certolizumab and RNA; certolizumab and a siRNA; certolizumab and FAS-targeting 

siRNA; certolizumab and FAS siRNA sense; certolizumab and negative siRNA sense; 

certolizumab and TNF-a targeting siRNA; certolizumab and NR58.3-14-3; certolizumab 

and an inhibitor of caspase 2; certolizumab and an inhibitor of caspase 3; certolizumab 

and an inhibitor of caspase 8; certolizumab and an inhibitor of caspase 9; adalimumab 

and R1antTNF; adalimumab and DMS5540; adalimumab and TROS; adalimumab and 

ATROSAB; adalimumab and humanin; adalimumab and a humanin analog; adalimumab 
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and sl4G-humanin; adalimumab and MTP101; adalimumab and elamipretide; 

adalimumab and DNA; adalimumab and RNA; adalimumab and a siRNA; adalimumab and 

FAS-targeting siRNA; adalimumab and FAS siRNA sense; adalimumab and negative siRNA 

sense; adalimumab and TNF-c targeting siRNA; adalimumab and NR58.3-14-3; 

adalimumab and an inhibitor of caspase 2; adalimumab and an inhibitor of caspase 3; 

adalimumab and an inhibitor of caspase 8; adalimumab and an inhibitor of caspase 9; 

R1antTNF and DMS5540; R1antTNF and TROS; R1antTNF and ATROSAB; R1antTNF and 

humanin; R1antTNF and a humanin analog; R1antTNF and s4G-humanin; R1antTNF and 

MTP1O1; R1antTNF and elamipretide; R1antTNF and DNA; R1antTNF and RNA; R1antTNF 

and a siRNA; R1antTNF and FAS-targeting siRNA; R1antTNF and FAS siRNA sense; 

R1antTNF and negative siRNA sense; R1antTNF and TNF-a targeting siRNA; R1antTNF and 

NR58.3-14-3; R1antTNF and an inhibitor of caspase 2; R1antTNF and an inhibitor of 

caspase 3; R1antTNF and an inhibitor of caspase 8; R1antTNF and an inhibitor of caspase 

9; DMS5540 and TROS; DMS5540 and ATROSAB; DMS5540 and humanin; DMS5540 and 

a humanin analog; DMS5540 and s4G-humanin; DMS5540 and MTP1O1; DMS5540 and 

elamipretide; DMS5540 and DNA; DMS5540 and RNA; DMS5540 and a siRNA; DMS5540 

and FAS-targeting siRNA; DMS5540 and FAS siRNA sense; DMS5540 and negative siRNA 

sense; DMS5540 and TNF-a targeting siRNA; DMS5540 and NR58.3-14-3; DMS5540 and 

an inhibitor of caspase 2; DMS5540 and an inhibitor of caspase 3; DMS5540 and an 

inhibitor of caspase 8; DMS5540 and an inhibitor of caspase 9; TROS and ATROSAB; TROS 

and humanin; TROS and a humanin analog; TROS and s4G-humanin; TROS and MTP1O1; 

TROS and elamipretide; TROS and DNA; TROS and RNA; TROS and a siRNA; TROS and FAS

targeting siRNA; TROS and FAS siRNA sense; TROS and negative siRNA sense; TROS and 

TNF-a targeting siRNA; TROS and NR58.3-14-3; TROS and an inhibitor of caspase 2; TROS 

and an inhibitor of caspase 3; TROS and an inhibitor of caspase 8; TROS and an inhibitor 

of caspase 9; ATROSAB and humanin; ATROSAB and a humanin analog; ATROSAB and 

sl4G-humanin; ATROSAB and MTP1O1; ATROSAB and elamipretide; ATROSAB and DNA; 
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ATROSAB and RNA; ATROSAB and a siRNA; ATROSAB and FAS-targeting siRNA; ATROSAB 

and FAS siRNA sense; ATROSAB and negative siRNA sense; ATROSAB and TNF-c targeting 

siRNA; ATROSAB and NR58.3-14-3; ATROSAB and an inhibitor of caspase 2; ATROSAB and 

an inhibitor of caspase 3; ATROSAB and an inhibitor of caspase 8; ATROSAB and an 

inhibitor of caspase 9; humanin and a humanin analog; humanin and s4G-humanin; 

humanin and MTP1O1; humanin and elamipretide; humanin and DNA; humanin and RNA; 

humanin and a siRNA; humanin and FAS-targeting siRNA; humanin and FAS siRNA sense; 

humanin and negative siRNA sense; humanin and TNF-a targeting siRNA; humanin and 

NR58.3-14-3; humanin and an inhibitor of caspase 2; humanin and an inhibitor of caspase 

3; humanin and an inhibitor of caspase 8; humanin and an inhibitor of caspase 9; a 

humanin analog and sl4G-humanin; a humanin analog and MTP1O1; a humanin analog 

and elamipretide; a humanin analog and DNA; a humanin analog and RNA; a humanin 

analog and a siRNA; a humanin analog and FAS-targeting siRNA; a humanin analog and 

FAS siRNA sense; a humanin analog and negative siRNA sense; a humanin analog and TNF

a targeting siRNA; a humanin analog and NR58.3-14-3; a humanin analog and an inhibitor 

of caspase 2; a humanin analog and an inhibitor of caspase 3; a humanin analog and an 

inhibitor of caspase 8; a humanin analog and an inhibitor of caspase 9; s14G-humanin and 

MTP1O1; s14G-humanin and elamipretide; s14G-humanin and DNA; s14G-humanin and 

RNA; s14G-humanin and a siRNA; s14G-humanin and FAS-targeting siRNA; s14G-humanin 

and FAS siRNA sense; s14G-humanin and negative siRNA sense; s14G-humanin and TNF

a targeting siRNA; s14G-humanin and NR58.3-14-3; s14G-humanin and an inhibitor of 

caspase 2; s14G-humanin and an inhibitor of caspase 3; s14G-humanin and an inhibitor 

of caspase 8; s14G-humanin and an inhibitor of caspase 9; MTP101 and elamipretide; 

MTP101 and DNA; MTP101 and RNA; MTP101 and a siRNA; MTP101 and FAS-targeting 

siRNA; MTP11 and FAS siRNA sense; MTP101 and negative siRNA sense; MTP101 and 

TNF-a targeting siRNA; MTP11 and NR58.3-14-3; MTP11 and an inhibitor of caspase 2; 

MTP11 and an inhibitor of caspase 3; MTP101 and an inhibitor of caspase 8; MTP101 
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and an inhibitor of caspase 9; elamipretide and DNA; elamipretide and RNA; elamipretide 

and a siRNA; elamipretide and FAS-targeting siRNA; elamipretide and FAS siRNA sense; 

elamipretide and negative siRNA sense; elamipretide and TNF-c targeting siRNA; 

elamipretide and NR58.3-14-3; elamipretide and an inhibitor of caspase 2; elamipretide 

and an inhibitor of caspase 3; elamipretide and an inhibitor of caspase 8; elamipretide 

and an inhibitor of caspase 9; DNA and RNA; DNA and a siRNA; DNA and FAS-targeting 

siRNA; DNA and FAS siRNA sense; DNA and negative siRNA sense; DNA and TNF-at 

targeting siRNA; DNA and NR58.3-14-3; DNA and an inhibitor of caspase 2; DNA and an 

inhibitor of caspase 3; DNA and an inhibitor of caspase 8; DNA and an inhibitor of caspase 

9; RNA and a siRNA; RNA and FAS-targeting siRNA; RNA and FAS siRNA sense; RNA and 

negative siRNA sense; RNA and TNF-a targeting siRNA; RNA and NR58.3-14-3; RNA and 

an inhibitor of caspase 2; RNA and an inhibitor of caspase 3; RNA and an inhibitor of 

caspase 8; RNA and an inhibitor of caspase 9; a siRNA and FAS-targeting siRNA; a siRNA 

and FAS siRNA sense; a siRNA and negative siRNA sense; a siRNA and TNF-a targeting 

siRNA; a siRNA and NR58.3-14-3; a siRNA and an inhibitor of caspase 2; a siRNA and an 

inhibitor of caspase 3; a siRNA and an inhibitor of caspase 8; a siRNA and an inhibitor of 

caspase 9; FAS-targeting siRNA and FAS siRNA sense; FAS-targeting siRNA and negative 

siRNA sense; FAS-targeting siRNA and TNF-a targeting siRNA; FAS-targeting siRNA and 

NR58.3-14-3; FAS-targeting siRNA and an inhibitor of caspase 2; FAS-targeting siRNA and 

an inhibitor of caspase 3; FAS-targeting siRNA and an inhibitor of caspase 8; FAS-targeting 

siRNA and an inhibitor of caspase 9; FAS siRNA sense and negative siRNA sense; FAS siRNA 

sense and TNF-a targeting siRNA; FAS siRNA sense and NR58.3-14-3; FAS siRNA sense and 

an inhibitor of caspase 2; FAS siRNA sense and an inhibitor of caspase 3; FAS siRNA sense 

and an inhibitor of caspase 8; FAS siRNA sense and an inhibitor of caspase 9; negative 

siRNA sense and TNF-a targeting siRNA; negative siRNA sense and NR58.3-14-3; negative 

siRNA sense and an inhibitor of caspase 2; negative siRNA sense and an inhibitor of 

caspase 3; negative siRNA sense and an inhibitor of caspase 8; negative siRNA sense and 
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an inhibitor of caspase 9; TNF- targeting siRNA and NR58.3-14-3; TNF-c targeting siRNA 

and an inhibitor of caspase 2; TNF-c targeting siRNA and an inhibitor of caspase 3; TNF-a 

targeting siRNA and an inhibitor of caspase 8; TNF-c targeting siRNA and an inhibitor of 

caspase 9; NR58.3-14-3 and an inhibitor of caspase 2; NR58.3-14-3 and an inhibitor of 

caspase 3; NR58.3-14-3 and an inhibitor of caspase 8; NR58.3-14-3 and an inhibitor of 

caspase 9; an inhibitor of caspase 2 and an inhibitor of caspase 3; an inhibitor of caspase 

2 and an inhibitor of caspase 8; an inhibitor of caspase 2 and an inhibitor of caspase 9; an 

inhibitor of caspase 3 and an inhibitor of caspase 8; an inhibitor of caspase 3 and an 

inhibitor of caspase 9; an inhibitor of caspase 8 and an inhibitor of caspase 9; or MET12 

(SEQ ID NO: 3) and Peptide 6 (SEQ ID NO: 1).  

With respect to any relevant structural representation, such as Formula 1, I, 2, D, 

E, or F, Neu-H is a neurotrophic agent, such as a neurotrophic agent recited above.  

With respect to any relevant structural representation, such as Formula 1, A, G, H, 

J, or K, FAS-H is a FAS/FASL inhibitor, such as a FAS/FASL inhibitor recited above.  

With respect to any relevant structural representation, such as Formula I, B, G, M, 

N, or 0, TNF-H is a TNF-a/TNFR inhibitor, such as a TNF-at/TNFR inhibitor recited above.  

With respect to any relevant structural representation, such as Formula 2, H, M, P, 

Q, or R, Mit-H is a mitochondrial peptide, such as a mitochondrial peptide recited above.  

With respect to any relevant structural representation, such as Formula A, B, D, P, 

S, or T, Nuc-H is an oligonucleotide, such as an oligonucleotide recited above.  

With respect to any relevant structural representation, such as Formula E, J, N, Q, 

S, or U, CK-H is a chemokine inhibitor, such as a chemokine inhibitor recited above.  

With respect to any relevant structural representation, such as Formula F, K, 0, R, 

T, or U, CAS-H is a cysteine-aspartic protease, such as a cysteine-aspartic protease 

recited above.  
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With respect to any relevant structural representation, i.e. a structure including L, 

such as 1, 1, 2, 3, 4, 5, 6, 7, A, B, C, C1, D, E, F, G, H, J, K, M, N, 0, P, Q, R, S, T, U, ll, lD, 3D, 

4D, 5D, 6D, or 7D, (Formulas C, 1l, lID, 3-7 and 3D-7D are depicted below), L is a linking 

group represented by the empirical formula CaHbOcN or CaHbOc.  

With respect to any L, a is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 

19, or 20. In some embodiments, a is 1-5, 5-10, 10-15, 15-20, 1-10, or 10-20.  

With respect to any L, b is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 

19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42, 

or 43. In some embodiments, b is 1-10, 10-20, 20-30, 30-40, 40-43, 1-15, 15-30, or 30-43.  

With respect to any L, c is 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10. In some embodiments, c 

is 0-2, 2-4, 4-6, 6-8, 8-10, 0-3, 3-6, or 6-10.  

With respect to any L, d is 0, 1, or 2. In some embodiments, d is 0. In some 

embodiments, d is 1. In some embodiments, d is 2.  

In some embodiments, L may be represented by Formula L-1, L-2, L-3, L-4, L-5, L-6, 

L-7, or L-8: 

o O 

Formula L-1 

0 

Li 
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Formula L-2 

0 

L'VO 

Formula L-3 

O L 1"O 

Formula L-4 

0 

L1> 

Formula L-5 

Formula L-6 

Formula L-7, 

L1> 

Formula L-8 
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With respect to any relevant structural representation, such as Formula L-1, L-2, L

3, L-4, L-5, L-6, L-7, or L-8, L' may be represented by the empirical formula CeHOgNh or 

CeHfOg.  

With respect to any L', e is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, or 

18. In some embodiments, e is 1-5, 5-10, 10-15, 15-20, 1-10, or 10-18.  

With respect to any L', f is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 

19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, or 38. In some 

embodiments, f is 1-10, 10-20, 20-30, 30-38, 1-15, 15-30, or 30-38.  

With respect to any L', g is 0, 1, 2, 3, 4, 5, 6, 7, or 8. In some embodiments, g is 0

2,2-4,4-6,6-8,0-3,3-6,or6-8.  

With respect to any L', h is 0, 1, or 2. In some embodiments, h is 0. In some 

embodiments, h is 1. In some embodiments, h is 2.  

With respect to any relevant structural representation, such as Formula L-1, L-2, L

3, L-4, L-5, L-6, L-7, or L-8, in some embodiments L'may be: 

-(CH 2)i-(OCH 2CH 2)j--(CH2)k- [Formula L-1], 

-(CH 2)i-(OCH 2CH 2)j-0-CONH-(CH 2)k- [Formula L'-2], 

-(CiH2i)-(OCH2CH2)j--(CH2k)- [Formula L-3], or 

-(CiH 2i)-(OCH 2CH 2)j-0-CONH-(CkH 2k)- [Formula L'-4].  

-NH 2(CH 2)i-(OCH 2CH 2)j--(CH 2)k- [Formula L-5], 

-NH 2(CH 2)i-(OCH 2CH 2)j-0-CONH-(CH2)k- [Formula L'-6], 

-NH2(CiH2i)-(OCH2CH2)j--(CH2k)- [Formula L-7], or 

39



WO 2021/127052 PCT/US2020/065423 

-NH 2( CiH2i)-(OCH 2CH 2)j-0-CONH-(CkH2k)- [Formula L'-8].  

With respect to any relevant structural representation, such as Formula L'-1, L-2, 

L-3, L'-4, L-5, L'-6, L'-7, or L'-8, i is 0, 1, 2, 3, or 4. In some embodiments, i is 2.  

With respect to any relevant structural representation, such as Formula L'-1, L-2, 

L-3, L'-4, L-5, L'-6, L'-7, or L'-8, j is 0, 1, 2, 3, 4, or 5.  

With respect to any relevant structural representation, such as Formula L'-1, L-2, 

L-3, L'-4, L-5, L'-6, L'-7, or L-8, k is 0, 1, 2, 3, or 4.  

With respect to Formula L-1, L'-2, L'-3, L'-4, L-5, L'-6, L'-7, or L'-8, any H atom 

of an NH or an NH 2 moiety may be replaced with a substituent, such as C1 -12 

hydrocarbyl, C1-6 hydrocarbyl, or C1 -3 hydrocarbyl group, including phenyl, C1 -12 alkyl, C1-6 

alkyl, C3-12 cycloalkyl, C3-6 cycloalkyl, C 1-3 alkyl, C2-12 alkenyl, C2-6 alkenyl, C3-12 cycloalkenyl, 

C3-6 cycloalkenyl, C2-3 alkenyl, C2-12 alkynyl, C2-6 alkynyl, C8-12 cycloalkynyl, C2-3 alkynyl, etc.  

Insomeembodiments,H-L-H,HO-L-H,HO-L-OH,H2N-L-H,orH2N

L-NH 2,orHO-L-NH 2 isoneormoreofthefollowing: 

0 0 

H2N OH H OH 

NH 2 - AEEAc-COOH HO - AEEAc-COOH 
(N-AEEAc) (0-AEEAc) 

HO O OH H2N O OH 

12O 
12 

HO-dPEG12-COOH H 2N-dPEG12-COOH O 

N-dPEG12 
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HO" C"^""OOH 00 

HN H 
HO0 HN N OH 

HOOC-PEG-COOH H 

0 

NH 2-GGG-COOH 
GGG 

HO 0 NH2 

o 0 x x 

Each H is independently H or CH 3. HO O NH2 

LaLi n 

A B 
Wherein n is 1 or 2; and A, B, X, and Y are 
independently H, C1-6 or C 1-3 alkyl such as 
CH 3, F, or C1-6 or C1 -3 fluoroalkyl such as CF 3.  

LaL2 

Compounds comprising linkers based upon O-AEEAC, 0-dPEG12, LaL1, or LaL2 may 

be labile in a mammal body or a human body.  

Some covalently linked combinations are represented by the following structural 

formulas: 

Formula C-1. P6-MET12 

Formula C-2. P6-MET12-P6 

Formula C-3. MET12-P6-MET12 

Formula C-4. P6-GGG-MET12 

Formula C-5. MET12-GGG-P6 

Formula C-6. P6-GGG-MET12-GGG-P6 

Formula C-7. MET12-GGG-P6-GGG-MET12 
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Formula C-8. P6-(N-AEAc)x-MET12 

Formula C-9. MET12-(N-AEEAc)x-P6 

Formula C-10. MET12-(N-AEEAc)x-P6-(N-AEEAc)y-MET12 

Formula C-11. P6-(N-AEEAc)x-MET12-(N-AEEAc)y-P6 

Formula C-12. P6-(N-dPEG12)x-MET12 

Formula C-13. P21-MET12 

Formula C-14. P21-MET12-P21 

Formula C-15. MET12-P21-MET12 

Formula C-16. P21-GGG-MET12 

Formula C-17. MET12-GGG-P21 

Formula C-18. P21-GGG-MET12-GGG-P21 

Formula C-19. MET12-GGG-P21-GGG-MET12 

Formula C-20. P21-(N-AEAc)x-MET12 

Formula C-21. MET12-(N-AEEAc)x-P21 

Formula C-22. MET12-(N-AEEAc)x-P21-(N-AEEAc)y-MET12 

Formula C-23. P21-(N-AEEAc)x-MET12-(N-AEEAc)y-P21 

Formula C-24. P21-(N-dPEG12)x-MET12 

Formula C-25. P6-(O-AEAc)x-MET12 

Formula C-26. MET12-(O-AEEAc)x-P6 

Formula C-27. MET12-(O-AEEAc)x-P6-(O-AEEAc)y-MET12 

Formula C-28. P6-(O-AEEAc)x-MET12-(O-AEEAc)y-P6 

Formula C-29. P6-(O-dPEG12)x-MET12 

Formula C-30. P21-(O-AEAc)x-MET12 

Formula C-31. MET12-(O-AEEAc)x-P21 

Formula C-32. MET12-(O-AEEAc)x-P21-(O-AEEAc)y-MET12 

Formula C-33. P21-(O-AEEAc)x-MET12-(O-AEEAc)y-P21 

Formula C-34. P21-(O-dPEG12)x-MET12 
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Formula C-35. P6-MET12-BC 

Formula C-36. P6-MET12-P6-BC 

Formula C-37. MET12-P6-MET12-BC 

Formula C-38. P6-GGG-MET12-BC 

Formula C-39. MET12-GGG-P6-BC 

Formula C-40. P6-GGG-MET12-GGG-P6-BC 

Formula C-41. MET12-GGG-P6-GGG-MET12-BC 

Formula C-42. P6-(N-AEAc)x-MET12-BC 

Formula C-43. MET12-(N-AEEAc)x-P6-BC 

Formula C-44. MET12-(N-AEEAc)x-P6-(N-AEEAc)y-MET12-BC 

Formula C-45. P6-(N-AEEAc)x-MET12-(N-AEEAc)y-P6-BC 

Formula C-46. P6-(N-dPEG12)x-MET12-BC 

Formula C-47. P21-MET12-BC 

Formula C-48. P21-MET12-P21-BC 

Formula C-49. MET12-P21-MET12-BC 

Formula C-50. P21-GGG-MET12-BC 

Formula C-51. MET12-GGG-P21-BC 

Formula C-52. P21-GGG-MET12-GGG-P21-BC 

Formula C-53. MET12-GGG-P21-GGG-MET12-BC 

Formula C-54. P21-(N-AEAc)x-MET12-BC 

Formula C-55. MET12-(N-AEEAc)x-P21-BC 

Formula C-56. MET12-(N-AEEAc)x-P21-(N-AEEAc)y-MET12-BC 

Formula C-57. P21-(N-AEEAc)x-MET12-(N-AEEAc)y-P21-BC 

Formula C-58. P21-(N-dPEG12)x-MET12-BC 

Formula C-59. P6-(O-AEAc)x-MET12-BC 

Formula C-60. MET12-(O-AEEAc)x-P6-BC 

Formula C-61. MET12-(O-AEEAc)x-P6-(O-AEEAc)y-MET12-BC 
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Formula C-62. P6-(O-AEEAc)x-MET12-(O-AEEAc)y-P6-BC 

Formula C-63. P6-(O-dPEG12)x-MET12-BC 

Formula C-64. P21-(O-AEAc)x-MET12-BC 

Formula C-65. MET12-(O-AEEAc)x-P21-BC 

Formula C-66. MET12-(O-AEEAc)x-P21-(O-AEEAc)y-MET12-BC 

Formula C-67. P21-(O-AEEAc)x-MET12-(O-AEEAc)y-P21-BC 

Formula C-68. P21-(O-dPEG12)x-MET12-BC 

Formula C-69. BC-P6-MET12 

Formula C-70. BC-P6-MET12-P6 

Formula C-71. BC-MET12-P6-MET12 

Formula C-72. BC-P6-GGG-MET12 

Formula C-73. BC-MET12-GGG-P6 

Formula C-74. BC-P6-GGG-MET12-GGG-P6 

Formula C-75. BC-MET12-GGG-P6-GGG-MET12 

Formula C-76. BC-P6-(N-AEAc)x-MET12 

Formula C-77. BC-MET12-(N-AEEAc)x-P6 

Formula C-78. BC-MET12-(N-AEEAc)x-P6-(N-AEEAc)y-MET12 

Formula C-79. BC-P6-(N-AEEAc)x-MET12-(N-AEEAc)y-P6 

Formula C-80. BC-P6-(N-dPEG12)x-MET12 

Formula C-81. BC-P21-MET12 

Formula C-82. BC-P21-MET12-P21 

Formula C-83. BC-MET12-P21-MET12 

Formula C-84. BC-P21-GGG-MET12 

Formula C-85. BC-MET12-GGG-P21 

Formula C-86. BC-P21-GGG-MET12-GGG-P21 

Formula C-87. BC-MET12-GGG-P21-GGG-MET12 

Formula C-88. BC-P21-(N-AEAc)x-MET12 
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Formula C-89. BC-MET12-(N-AEEAc)x-P21 

Formula C-90. BC-MET12-(N-AEEAc)x-P21-(N-AEEAc)y-MET12 

Formula C-91. BC-P21-(N-AEEAc)x-MET12-(N-AEEAc)y-P21 

Formula C-92. BC-P21-(N-dPEG12)x-MET12 

Formula C-93. BC-P6-(O-AEAc)x-MET12 

Formula C-94. BC-MET12-(O-AEEAc)x-P6 

Formula C-95. BC-MET12-(O-AEEAc)x-P6-(O-AEEAc)y-MET12 

Formula C-96. BC-P6-(O-AEEAc)x-MET12-(O-AEEAc)y-P6 

Formula C-97. BC-P6-(O-dPEG12)x-MET12 

Formula C-98. BC-P21-(O-AEAc)x-MET12 

Formula C-99. BC-MET12-(O-AEEAc)x-P21 

Formula C-100. BC-MET12-(O-AEEAc)x-P21-(O-AEEAc)y-MET12 

Formula C-101. BC-P21-(O-AEEAc)x-MET12-(O-AEEAc)y-P21 

Formula C-102. BC-P21-(O-dPEG12)x-MET12 

Formula C-103. P6-MET4-8 

Formula C-104. P6-MET4-8-P6 

Formula C-105. MET4-8-P6-MET4-8 

Formula C-106. P6-GGG-MET4-8 

Formula C-107. P6-GGG-MET4-8-GGG-P6 

Formula C-108. MET4-8-GGG-P6-GGG-MET4-8 

Formula C-109. P6-(N-AEEAc)x-MET4-8 

Formula C-110. MET4-8-(N-AEEAc)x- P6-(N-AEEAc)y-MET4-8 

Formula C-111. P6-(N-AEEAc)x-MET4-8-(N-AEEAc)y-P6 

Formula C-112. P6-(N-dPEG12)x-MET4-8 

Formula C-113. P6-(O-AEEAc)x-MET4-8 

Formula C-114. MET4-8-(O-AEEAc)x- P6-(O-AEEAc)y-MET4-8 

Formula C-115. P6-(O-AEEAc)x-MET4-8-(O-AEEAc)y-P6 
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Formula C-116. P6-(O-dPEG12)x-MET4-8 

Formula C-117. P6-(LaL1)x-MET4-8 

Formula C-118. MET4-8-(LaL1)x- P6-(LaL1)y-MET4-8 

Formula C-119. P6-(LaL1)x-MET4-8-(LaL1)y-P6 

Formula C-120. P6-(LaL2)x-MET4-8 

Formula C-121. MET4-8-(LaL2)x- P6-(LaL2)y-MET4-8 

Formula C-122. P6-(LaL2)x-MET4-8-(LaL2)y-P6 

Formula C-123. BC-P6 

For structural formulas C-1 to C-123 above, x is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; and y 

is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10. Bonding can occur at either end, or in any position, of 

MET12, MET4-8, P6, P21, or BC. For example, "P6-MET12" indicates both P6-MET12 

and MET12-P6 P6, MET12, GGG, N-AEEAc, N-dPEG12, etc., represent the corresponding 

compound with the structure modified to accommodate the bonding represented. For 

example, 

P6 is Ac-VGDGGLFEKKL-NH 2 (SEQ ID NO: 1).  

HO 

OH 
HHIYLGAVNYI-N 

H 

MET12 is 0 (SEQ ID NO: 3).  

One potential structure for P6-MET12 (P6 and MET12 disclosed as SEQ ID NOS 1 

and 3, respectively) is: 
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HO 

HHIYLGAVNYI-N O 
H 

Ac-VGDGGLFEKKL- NH 

A sustained delivery component is the portion of the drug delivery system that 

allows the drug to remain in the body for a sustained period of time, e.g. long beyond the 

time that it takes for the drug to be metabolized or passed out of the body. Typically, a 

sustained delivery component is an implant, such as a solid implant, that works by 

encapsulating or otherwise entrapping the drug into the implant. If the implant is 

biodegradable or bioerodible, the drug may be released as the implant biodegrades or 

bioerodes. The implant may also be porous so that, over a period of time, the drug may 

diffuse out of the implant. Biodegradable or bioerodible implants may be porous or non

porous. Typically, non-biodegradable or non-bioerodible implants are porous, and the 

drug is released by diffusion. However, other mechanisms may operate, such as an 

osmotic pump.  

The drug may be physically trapped in the sustained delivery component and/or 

may be covalently bonded to a molecule that is part of the sustained delivery component.  

Typical examples of biodegradable materials for porous or non-porous 

biodegradable implants generally include, silica-based materials, or organic 

biodegradable materials, such as polymers comprising poly (D,L-lactic acid) (PLA) and poly 

(D,L-lactic-co-glycolic acid)(PLGA), polyesteramide (PEA, DSM chemical), and 
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polycaprolactone (PCL); hydrogels, such as polyvinyl alcohols (PVA), PEG amines, PEG-N

hydroxysuccinamide esters (like Ocular Therapeutix) and the like; collagen based 

materials (e.g. Euclid systems); or a combination thereof.  

There are a number of suitable silica based sustained delivery components.  

One type of silica based sustained delivery component includes a silica hydrogel 

composite obtainable by mixing silica particles, comprising an encapsulated drug, with a 

silica sol, wherein obtained hydrogel composite is shear-thinning. This type of delivery 

system is an injectable, all-silica-based microparticle-silica hydrogel controlled release 

system which reduces the burst remarkably with different types of encapsulated 

therapeutic and biologically active agents. Detailed descriptions of this type of silica 

based sustained delivery component, and how they are made, are found in U.S. Patent 

No. 9,949,922, issued on April 24, 2018 to Jokinen, et al., which is incorporated by 

reference herein in its entirety.  

Another type of silica based sustained delivery component includes flowing silica 

compositions and gels comprising a drug which are obtainable by a method for producing 

a flowing silica composition including a sol-gel transfer, where redispersion is carried out.  

The redispersion includes adding, after having reached gel point of the sol-gel transfer, 

liquid into the gel formed by the sol-gel transfer, and the addition being made within a 

sufficiently short time period after reaching the gel point, to result, after mixing of the gel 

and the liquid, in a rheologically homogenous flowing silica composition, which is and 

remains injectable as such, or by short stirring <30 s, through a thin 22G needle. These 

flowing and injectable sustained delivery silica compositions may increase the stability 

and preserve the activity of encapsulated therapeutic agents. Detailed descriptions of 

this type of silica based sustained delivery component, and how it is made, is found in 

United States Patent Application No. 20140057996, published February 27, 2014 by 

Jokinen, et al., which is incorporated by reference herein in its entirety.  
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Another type of silica based sustained delivery component comprises a 

composition comprising a bioerodible porous silicon-based carrier material wherein the 

carrier material carries a drug and at least one amorphous sugar, optionally further 

comprising a crystallization inhibitor. These delivery systems comprise loading 

biomolecules into the pores of the silica carrier material, thus stabilizing the 

biomolecules. However, these systems may also be used for small molecule therapeutic 

compounds. Detailed descriptions of this type of silica based sustained delivery 

component, and how it is made, is found in United States Patent No. 9,603,801, issued on 

March 28, 2017 to Barnett, et al., which is incorporated by reference herein in its entirety.  

Another type of silica based sustained delivery component includes bioerodible 

devices, such as implants for delivering drugs in a controlled manner. The devices 

comprise a porous silicon-based carrier material impregnated or loaded with the drug.  

These particular silicon carrier materials comprise at least one large molecule therapeutic 

agent disposed in the pores of the carrier material. It is believed that the loading of large 

therapeutic molecule into the pores of the carrier material stabilizes the large molecules.  

In many embodiments, the large molecule is a protein and the pores have an average size 

between about 15 nm to about 40 nm, and the protein has a molecularweight from about 

100,000 amu to about 200,000 amu. Detailed descriptions of this type of silica based 

sustained delivery component, and how it is made, is found in United States Patent No.  

9,808,421, issued on November 7, 2017, to Ashton et al., United States Patent No.  

9,333,173 issued on May 10, 2016 to Ashton et al., and United States Patent Publication 

No. 20140271764 published on September 28, 2014 by Ashton, et al., all of which are 

incorporated by reference herein in its entirety.  

The sustained delivery component may have any suitable mass, such as about 10 

pg-100 mg, about 10-20 pg, about 20-30 pg, about 30-40 pg, about 40-50 pg, about 50

60 pg, about 60-70 pg, about 70-80 pg, about 80-90 pg, about 90-100 pg, about 100-200 
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ptg, about 200-300 pg, about 300-400 pg, about 400-500 pg, about 500-600 Ig, about 600

700 pg, about 700-800 pg, about 800-900 pg, about 900-1,000 Ig, about 1-2 mg, about 

2-3 mg, about 3-4 mg, about 4-5 mg, about 5-6 mg, about 6-7 mg, about 7-8 mg, about 8

9 mg, about 9-10 mg, about 10-20 mg, about 20-30 mg, about 30-40 mg, about 40-50 mg, 

about 50-60 mg, about 60-70 mg, about 70-80 mg, about 80-90 mg, about 90-100 mg, 

about 100-200 mg, about 200-300 mg, about 300-400 mg, about 400-500 mg, about 500

600 mg, about 600-700 mg, about 700-800 mg, about 800-900 mg, about 900-1,000 mg, 

about 1-2 g, about 2-3 g, about 3-4 g, about 4-5 g, about 5-6 g, about 6-7 g, about 7-8 g, 

about 8-9 g, about 9-10 g, about 10-20 g, about 20-30 g, about 30-40 g, about 40-50 g, 

about 50-60 g, about 60-70 g, about 70-80 g, about 80-90 g, about 90-100 g, about 100

200 g, about 200-300 g, about 300-400 g, about 400-500 g, about 500-600 g, about 600

700 g, about 700-800 g, about 800-900 g, about 900-1,000 g, about 10-100 Ig, about 100

1,000 pg, about 1-10 mg, about 10-100 mg, about 100-1,000 mg, about 1-10 g, about 10

100 g, or about 100-1,000 g. Ranges above which are about 1 g or less, or 100 mg or less, 

may be of interest for drug delivery systems delivered onto or into the eye.  

The sustained delivery component may be any suitable percentage of the implant, 

such as about 1-99 wt%, about 1-10 wt%, about 10-20 wt%, about 20-30 wt%, about 30

40 wt%, about 40-50 wt%, about 50-60 wt%, about 60-70 wt%, about 70-80 wt%, about 

80-90 wt%, about 90-99 wt%, about 1-30 wt%, about 30-65 wt%, about 65-99 wt%, about 

1-50 wt%, or about 50-99 wt%.  

The drug delivery system may be of any suitable size, such as about 10 Ig-100 mg, 

about 10-20 pg, about 20-30 pg, about 30-40 pg, about 40-50 pg, about 50-60 Ig, about 

60-70 pg, about 70-80 pg, about 80-90 pg, about 90-100 pg, about 100-200 pg, about 200

300 pg, about 300-400 pg, about 400-500 pg, about 500-600 pg, about 600-700 Ig, about 

700-800 pg, about 800-900 pg, about 900-1,000 pg, about 1-2 mg, about 2-3 mg, about 

3-4 mg, about 4-5 mg, about 5-6 mg, about 6-7 mg, about 7-8 mg, about 8-9 mg, about 9
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10 mg, about 10-20 mg, about 20-30 mg, about 30-40 mg, about 40-50 mg, about 50-60 

mg, about 60-70 mg, about 70-80 mg, about 80-90 mg, about 90-100 mg, about 100-200 

mg, about 200-300 mg, about 300-400 mg, about 400-500 mg, about 500-600 mg, about 

600-700 mg, about 700-800 mg, about 800-900 mg, about 900-1,000 mg, about 1-2 g, 

about 2-3 g, about 3-4 g, about 4-5 g, about 5-6 g, about 6-7 g, about 7-8 g, about 8-9 g, 

about 9-10 g, about 10-20 g, about 20-30 g, about 30-40 g, about 40-50 g, about 50-60 g, 

about 60-70 g, about 70-80 g, about 80-90 g, about 90-100 g, about 100-200 g, about 200

300 g, about 300-400 g, about 400-500 g, about 500-600 g, about 600-700 g, about 700

800 g, about 800-900 g, about 900-1,000 g, about 10-100 pg, about 100-1,000 pg, about 

1-10 mg, about 10-100 mg, about 100-1,000 mg, about 1-10 g, about 10-100 g, or about 

100-1,000 g. Ranges above which are about 1 g or less, or 100 mg or less, may be of 

interest for drug delivery systems delivered onto or into the eye.  

Typical examples of non-biodegradable or non-bioerodible materials for implants 

include silicones or PVA as semipermeable membranes (like Psivida).  

Other potential sustained delivery components could be based upon cell-based 

approaches like encapsulated cell technology; and reservoir type approaches (forsight4; 

Replenish).  

The neurotrophic agent, the FAS/FASL inhibitor, the TNF-c/TNFR inhibitor and/or 

the mitochondrial peptide may, or may not, be covalently attached to the sustained 

delivery component.  

In some embodiments, the neurotrophic agent is covalently attached to the 

sustained delivery component. In some embodiments, the neurotrophic agent is not 

covalently attached to the sustained delivery component.  
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In some embodiments, the FAS/FASL inhibitor is covalently attached to the 

sustained delivery component. In some embodiments, the FAS/FASL inhibitor is not 

covalently attached to the sustained delivery component.  

In some embodiments, the TNF-c/TNFR inhibitor is covalently attached to the 

sustained delivery component. In some embodiments, the TNF-a/TNFR inhibitor is not 

covalently attached to the sustained delivery component.  

In some embodiments, the mitochondrial peptide is covalently attached to the 

sustained delivery component. In some embodiments, the mitochondrial peptide is not 

covalently attached to the sustained delivery component.  

In some embodiments, the oligonucleotide is covalently attached to the sustained 

delivery component. In some embodiments, the oligonucleotide is not covalently 

attached to the sustained delivery component.  

For example, a neurotrophic agent may be covalently attached to the sustained 

delivery component using a compound represented by a formula: 

/OR3 
Neu-L-Si 

I OR2 

OR' 

Formula 3 

wherein Neu-H is a neurotrophic agent, such as a neurotrophic agent recited above.  

An oligonucleotide may be covalently attached to the sustained delivery 

component using a compound represented by a formula: 
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OR3 
Nuc-L-Si 

| OR2 

OR' 

Formula C 

wherein Nuc-H is an oligonucleotide, such as an oligonucleotide recited above.  

A FAS/FASL inhibitor may be covalently attached to the sustained delivery 

component using a compound represented by a formula: 

/O R3 

FAS-L-Si.OR 2 

1OR O R' 

Formula 4 

wherein FAS-H is a FAS/FASL inhibitor, such as a FAS/FASL inhibitor recited above.  

A TNF-a/TNFR inhibitor may be covalently attached to the sustained delivery 

component using a compound represented by a formula: 

/O R3 

TNF-L-Si. 2 
| OR2 

OR' 

Formula II 

wherein TNF-H is a TNF-c/TNFR inhibitor, such as a TNF-c/TNFR inhibitor recited above.  
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A mitochondrial peptide may be covalently attached to the sustained delivery 

component using a compound represented by a formula: 

/OR3 
Mit-L-Si 2 

| OR2 

OR' 

Formula 5 

wherein Mit-H is a mitochondrial peptide, such as a mitochondrial peptide recited 

above.  

A chemokine inhibitor may be covalently attached to the sustained delivery 

component using a compound represented by a formula: 

/OR3 
CK-L-Si 

I O R2 

> OR' 

Formula 6 

wherein CK-H is a chemokine inhibitor, such as a chemokine inhibitor recited above.  

A cysteine-aspartic protease may be covalently attached to the sustained delivery 

component using a compound represented by a formula: 

/OR3 
CAS-L-Si.OR 2 

| OR2 
OR' 
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Formula 7 

wherein CAS-H is a cysteine-aspartic protease, such as a cysteine-aspartic protease 

recited above.  

With respect to any relevant structural representation, such as Formula C, 3, 4, 1l, 

5, 6, or 7, R is independently H or C1-6alkyl, such as CH 3, C 2 alkyl, C3 alkyl, C 4 alkyl, Cs alkyl, 

or C6 alkyl.  

With respect to any relevant structural representation, such as Formula C, 3, 4, 1l, 

5, 6, or 7, R2 is independently H or C1-6alkyl, such as CH 3, C 2 alkyl, C3 alkyl, C 4 alkyl, Cs alkyl, 

or C6 alkyl.  

With respect to any relevant structural representation, such as Formula C, 3, 4, 1l, 

5, 6, or 7, or a compound below, and R3 is independently H or C1-6alkyl, such as CH 3, C 2 

alkyl, C3 alkyl, C4 alkyl, Cs alkyl, or C6 alkyl.  

An example of a compound of Formula 3 is: VGDGGLFEKKL-PEG-Si(OH) 3 

("VGDGGLFEKKL" disclosed as SEQ ID NO: 1) or VGDGGLFEKKL-PEG-SiOROR 2OR 3 

("VGDGGLFEKKL" disclosed as SEQ ID NO: 1) wherein PEG is a polyethylene glycol chain 

(e.g. -(OCH 2CH 2)n-, where n is 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, etc.). In the body, the ester bond 

can hydrolyze to release VGDGGLFEKKL (SEQ ID NO: 1).  

The SiOR'OR 2 R 3 group of Formulas C or 3-5 may be covalently bonded to the silica 

of a silica based drug delivery system, e.g. to form compounds represented by Formulas 

C1, 3D, 4D, or 5D, wherein D is a sustained delivery component comprising the Si of the 

SiOR'OR 2 R 3 of Formula C, 3, 4, 5, 6, or 7.  

Nuc-L-D 
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Formula C1 

Neu-L-D 

Formula 3D 

FAS-L-D 

Formula 4D 

TNF-L-D 

Formula lID 

Mit-L-D 

Formula 5D 

CK-L-D 

Formula 6D 

CAS-L-D 

Formula 7D 

The drug delivery system may optionally further contain an antioxidant, such as 

ascorbyl palmitate, butylated hydroxyanisole, butylated hydroxytoluene, potassium 

metabisulfite, propyl gallate, sodium metabisulfite, sodium thiosulfate, vitamin E, 3,4

dihydroxybenzoic acid, cysteine, etc.  
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For some treatments, the drug delivery system may be injected at a reduced 

temperature, such as about -7 C to about 17 C, about -7°C to about 0 C, about 0 C to 

about 5 C, about 5 C to about 10 C, about 10 C to about 17 C, etc., to improve the 

performance of the drug delivery system. For example, this may provide more sustained 

delivery of the drug, more consistent levels of the drug, improved efficacy of the drug, 

etc.  

A drug delivery system containing a neurotrophic agent, a FAS/FASL inhibitor, a 

TNF-a/TNFR inhibitor, a mitochondrial peptide; an oligonucleotide a chemokine inhibitor, 

or a cysteine-aspartic protease; and an optional sustained delivery component (referred 

to herein as "subject drug delivery system") may be administered to a mammal, such as 

a human, by any suitable method, such as by injection or surgical implantation into any 

part of the body, oral administration, or topical application to the eye or skin. In some 

embodiments, a subject drug delivery system is injected or otherwise implanted in an eye, 

including: the anterior chamber, the posterior chamber, the subconjunctival space or 

subtenon's space. In some embodiments, the subject drug delivery system may be 

injected subcutaneously, intravenously, intra-arterially, and/or directly into a tissue such 

as the heart, brain or in or around the cochlea, a vascular structure such as a coronary 

artery or cerebral artery, or into the cerebral spinal fluid (CSF) or into a reservoir that is 

in communication with the CSF, such as the subarachnoid space, or the vitreous.  

In some embodiments, the subject drug delivery system may be injected directly 

into the heart, injected or implanted intra-arterially (coronary arteries), intravenously, 

into a ventricle, or delivered through a catheter to the region of a myocardial infarct.  

In some embodiments, the subject drug delivery system may be injected directly 

into the brain, injected or implanted intra-arterially (typically carotid, cerebral or 

vertebral I arteries), or delivered through a catheter to the region of an infarct (stroke).  
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A catheter used to deliver the subject drug delivery system maybe combined with 

a device used to perform a mechanical embolectomy/thrombectomy or stent placement.  

The subject drug delivery system may be administered, e.g. after an 

embolectomy/thrombectomy or stent placement, as a bolus, or may be infused 

continuously to the region of interest over a period of 0.1 minute to 30 days, 0.1-10 

minutes, 10-20 minutes, 20-40 minutes, 40-60 minutes, 1-2 hours, 2-3 hours, 3-4 hours, 

4-5 hours, 5-6 hours, 6-8 hours, 8-10 hours, 10-12 hours, 12-18 hours, 18-24 hours, 1-2 

days, 2-3 days, 3-4 days, 4-5 days, 5-6 days, 6-7 days, 1-2 weeks, 2-3 weeks, or about 3-4 

weeks.  

A subject drug delivery system may extend the amount of time that the drug 

remains in the body. For example, a drug delivery system may provide therapeutic levels 

of the drug for at least about 2 weeks, at least about 4 weeks, at least about 6 weeks, at 

least about 8 weeks, at least about 3 months, at least about 4 months, at least about 5 

months, at least about 6 months, at least about 7 months, at least about 8 months, at 

least about 9 months, at least about 10 months, at least about 11 months, at least about 

1 year, at least about 1.5 years, at least about 2 years, at least about 3 years, at least 

about 4 years, about 1-6 months, about 6-12 months, about 12-18 months, about 18-24 

months, about 24-36 months, up to about 2 years, up to about 3 years, up to about 4 

years, up to about 5 years, or up to about 10 years. The drug delivery system may be 

injected, implanted, or changed at a time in any of the ranges above.  

In some embodiments, a subject drug delivery system may be administered to a 

mammal, such as a human being, to treat a condition or disease affecting the choroid or 

retina, such as Age-related Macular Degeneration, Retinal Artery Occlusion, Retinal Vein 

Occlusion, Retinal Detachment, Central Serous, Chorioretinopathy, Diabetic Retinopathy, 

Macular Telangiectasia, Familial Exudative Vitreoretinopathy, Retinopathy of 

Prematurity, Vitreomacular Traction, Macular Hole/Pucker, Ocular Trauma, Pathologic 
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Myopia, Uveitis (serpiginous choroidopathy, sympathetic ophthalmia, birdshot 

retinochoroidopathy, Acute Multifocal Placoid Pigment Epitheliopathy (AMPPE), Behcet's 

Disease, Sarcoidosis, Vogt-Koyanagi-Harada's Disease (VKH)), Oculocutaneous albinism, 

Retinitis Pigmentosa (RP), Choroideremia, Leber's Congenital Amaurosis (LCA), Usher 

Syndrome, Stargardt's Disease, Juvenile X-Linked Retinoschisis, Leber's Hereditary Optic 

Neuropathy, Best Disease, Achromatopsia, Cone-Rod Dystrophies, Gyrate Atrophy, 

Juvenile Macular Degeneration, Kearne-Sayre Syndrome, etc., or a combination thereof.  

In some embodiments, a subject composition may be administered to a mammal, 

such as a human being, to treat a condition or disease affecting the optic nerve, such as, 

a Glaucoma (Primary Open-Angle Glaucoma (POAG), Acute Primary Angle Close 

Glaucoma (APACG), Chronic Angle Closure Glaucoma, Pigmentary Glaucoma, 

Pseudoexfoliation Glaucoma, Normal Tension Glaucoma, Pediatric Glaucoma and the 

secondary glaucomas), Ischemic Optic Neuropathy, Optic Neuritis/Neuromyelitis Optica, 

Leber's Hereditary Optic Neuropathy, Optic Atrophy, Optic Nerve Edema, Intracranial 

Hypertension (Pseudotumor Cerebri), etc., or a combination thereof.  

In some embodiments, a subject drug delivery system may be administered to or 

implanted in a mammal, such as a human being, to treat an otic disorder, such as 

Meniere's Disease, Sensorineural Hearing loss including hearing loss related to, 

associated with, or caused by ototoxicity, immune-mediated hearing loss, 

genetic/inherited (including Usher's, Alport's, Waardenburg's) hearing loss, hearing loss 

related to, associated with, or caused by noise, presbycusis, traumatic hearing loss, 

hearing loss related to, associated with, or caused by vascular compromise, hearing loss 

related to, associated with, or caused by infection, etc., or a combination thereof.  

In some embodiments, a subject drug delivery system may be administered to or 

implanted into a mammal, such as a human being, to treat a central nervous system (CNS) 

disorder, such as Alzheimer's Disease/Dementias, Anoxia, Stroke, Friedreich's Ataxia, 
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Ataxia Telangiectasia, Asperger Syndrome (Autism), Intracranial Hypertension 

(Pseudotumor Cerebri), Traumatic Brain Injury, concussion, Diabetic Neuropathy, 

Dystonias, Essential Tremor, Epilepsy, Riley Day Syndrome, Gangliosidoses, Giant Cell 

Arteritis, Guillain-Barre Syndrome, Huntington Disease, Refsum Disease, Kearne-Sayre 

Syndrome and other Mitochondrial Myopathies including Leber's Optic Neuropathy, 

Amyotrophic lateral sclerosis, Multisystem Atrophy, Myasthenia Gravis, Neurologic 

Complications of AIDS, Neuromyelitis Optica (Devic's Disease), Autoimmune 

encephalitis/myelitis, Olivopontocerebellar Atrophy, Parkinson's Disease, Peripheral 

Neuropathies, Pompe Disease, Shaken Baby Syndrome, Tay-Sachs Disease, Wallenburg's 

syndrome, Vasculitis, etc., or a combination thereof.  

Example 1: Solid phase synthesis of a Peptide 6-L-MET12 featuring an amide linkage: 

Using methods known in the art, peptide 6 is linked to a resin at the NH 2 terminus, 

is protected with BOC groups and t-Bu ester groups, and linked to NH 2-terminated-PEG at 

the carboxylic acid terminus to provide Resin-L-K(Boc)-K(Boc)-E(tBu)-F-L-G-G-D(tBu)-G-V

CO2(CH 2-CH 2-)n-CH2-CH 2-NH 2 (SEQ ID NO: 21). The nature of the starting materials, and 

the order of reactions may be modified to improve efficiency and selectivity, and all 

reactions are conducted using methods known in the art. MET12 is similarly protected.  

The free amine of the protected peptide 6 compound and the free acid of the protected 

MET12 may be coupled by any appropriate peptide coupling method known in the art.  

Following the coupling reaction, the protected amide can be fully deprotected using TFA 

or other acid-catalyzed methods know in the art to release the Peptide 6-L-MET12 

derivative. Different orthogonal protecting group strategies may be employed as 

necessary, as known in the art, to optimize the efficiency of the overall procedure.  

Example 2: Solid phase synthesis of a P6-L-CNTF featuring an ester linkage: 
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Using methods known in the art, peptide 6 is linked to a resin at the NH2 terminus, 

is protected with CBz groups on the free amine groups and benzyl groups on the free acid 

groups, and is coupled to polyethylene glycol at the carboxylic acid terminus to provide 

Resin-L-K(Cbz)-K(Cbz)-E(Bn)-F-L-G-G-D(Bn)-G-V-CO 2(CH 2-CH 2-O)n-CH2-CH 2-OH (SEQ ID 

NO: 22). The nature of the starting materials and the order of reactions may be modified 

to improve selectivity, and all reactions are conducted using methods known in the art.  

MET12 is similarly protected. The free alcohol terminus of the protected peptide 6 

compound and the free acid of the protected MET12 may be coupled by any appropriate 

ester coupling method known in the art. Following the coupling reaction, the protected 

ester can be fully deprotected using hydrogenation methods or other debenzylation 

methods known in the art to release the Peptide 6-L-MET12 derivative. Different 

orthogonal protecting group strategies may be employed as necessary, as known in the 

art, to optimize the efficiency of the overall procedure.  

The following embodiments are specifically contemplated by the inventors: 

Embodiment 1. A drug delivery system comprising: a neurotrophic agent, a FAS/FASL 

inhibitor, a TNF-c/TNFR inhibitor, a mitochondrial peptide, a chemokine inhibitor, or a 

cysteine-aspartic protease; and an optional sustained delivery component.  

Embodiment 2. The drug delivery system of Embodiment 1, comprising the 

neurotrophic agent.  

Embodiment 3. The drug delivery system of Embodiment 1, comprising the FAS/FASL 

inhibitor.  

Embodiment 4. The drug delivery system of Embodiment 1, comprising the TNF

a/TNFR inhibitor.  

Embodiment 5. The drug delivery system of Embodiment 1, comprising the 

mitochondrial peptide.  
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Embodiment 6. The drug delivery system of Embodiment 1, comprising both the 

neurotrophic agent and the FAS/FASL inhibitor.  

Embodiment 7. The drug delivery system of Embodiment 6, wherein the 

neurotrophic agent and the FAS/FASL inhibitor are covalently bound to one another.  

Embodiment 8. The drug delivery system of Embodiment 7, wherein the 

neurotrophic agent and the FAS/FASL inhibitor are covalently bound to one another via a 

linking group.  

Embodiment 9. The drug delivery system of Embodiment 1, comprising both the 

neurotrophic agent and the TNF-a/TNFR inhibitor.  

Embodiment 10. The drug delivery system of Embodiment 9, wherein the 

neurotrophic agent and the TNF-c/TNFR inhibitor are covalently bound to one another.  

Embodiment 11. The drug delivery system of Embodiment 10, wherein the 

neurotrophic agent and the TNF-c/TNFR inhibitor are covalently bound to one another 

via a linking group.  

Embodiment 12. The drug delivery system of Embodiment 1, comprising both the 

neurotrophic agent and the mitochondrial peptide.  

Embodiment 13. The drug delivery system of Embodiment 12, wherein the 

neurotrophic agent and the mitochondrial peptide are covalently bound to one another.  

Embodiment 14. The drug delivery system of Embodiment 13, wherein the 

neurotrophic agent and the mitochondrial peptide are covalently bound to one another 

via a linking group.  

Embodiment 15. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, or 14, wherein the neurotrophic agent comprises a CNTF peptide.  

Embodiment 16. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, or 15, wherein the neurotrophic agent comprises Peptide 6.  

Embodiment 17. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, or 16, wherein the neurotrophic agent comprises Peptide 21.  
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Embodiment 18. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, or 17, wherein the neurotrophic agent comprises recombinant 

CNTF.  

Embodiment 19. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, 17, or 18, wherein the neurotrophic agent comprises BDNF.  

Embodiment 20. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, 17, 18, or 19, wherein the neurotrophic agent comprises GDNF.  

Embodiment 21. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, 17, 18, 19, or 20, wherein the FAS/FASL inhibitor comprises FLIP.  

Embodiment 22. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or 21, wherein the FAS/FASL inhibitor comprises 

MET12.  

Embodiment 23. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, or 22, wherein the FAS/FASL inhibitor comprises 

ONL1204.  

Embodiment 24. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, or 23, wherein the FAS/FASL inhibitor 

comprises FAS apoptotic inhibitory molecule.  

Embodiment 25. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, or 24, wherein the FAS/FASL inhibitor 

comprises nucleolar protein 3.  

Embodiment 26. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25, wherein the FAS/FASL inhibitor 

comprises DcR1.  

Embodiment 27. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, or 26, wherein the FAS/FASL 

inhibitor comprises DcR2.  

63



WO 2021/127052 PCT/US2020/065423 

Embodiment 28. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, or 27, wherein the FAS/FASL 

inhibitor comprises DcR3.  

Embodiment 29. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, or 28, wherein the TNF

a/TNFR inhibitor comprises etanercept.  

Embodiment 30. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, or 29, wherein the TNF

a/TNFR inhibitor comprises infliximab.  

Embodiment 31. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30, wherein the 

TNF-a/TNFR inhibitor comprises golimumab.  

Embodiment 32. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, or 31, wherein 

the TNF-a/TNFR inhibitor comprises certolizumab.  

Embodiment 33. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, or 32, wherein 

the TNF-a/TNFR inhibitor comprises adalimumab.  

Embodiment 34. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27,28,29,30,31,32,or 33, 

wherein the TNF-a/TNFR inhibitor comprises R1antTNF.  

Embodiment 35. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16, 17,18,19,20, 21,22, 23,24,25, 26, 27,28, 29, 30,31, 32,33, or 

34, wherein the TNF-a/TNFR inhibitor comprises DMS5540.  

Embodiment 36. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34, 

or 35, wherein the TNF-a/TNFR inhibitor comprises TROS.  
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Embodiment 37. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34, 

35, or 36, wherein the TNF-a/TNFR inhibitor comprises ATROSAB.  

Embodiment 38. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27, 28,29,30,31,32,33,34, 

35, 36, or 37, wherein the mitochondrial peptide comprises humanin.  

Embodiment 39. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27,28,29,30,31,32,33,34, 

35, 36, 37, or 38, wherein the mitochondrial peptide comprises a humanin analog.  

Embodiment 40. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27,28,29,30,31,32,33,34, 

35, 36, 37, 38, or 39, wherein the mitochondrial peptide comprises s4G-Humanin.  

Embodiment 41. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27,28,29,30,31,32,33,34, 

35, 36, 37, 38, 39, or 40, wherein the mitochondrial peptide comprises MTP101.  

Embodiment 42. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27,28,29,30,31,32,33,34, 

35, 36, 37, 38, 39, 40, or 41, wherein the sustained delivery component is silica based.  

Embodiment 43. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27,28,29,30,31,32,33,34, 

35, 36, 37, 38, 39, 40, 41, or 42, wherein the sustained delivery component is porous.  

Embodiment 44. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27,28,29,30,31,32,33,34, 

35, 36, 37, 38, 39, 40, 41, or 42, wherein the sustained delivery component is non-porous.  

Embodiment 45. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27,28,29,30,31,32,33,34, 
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35, 36, 37, 38, 39, 40, 41, 42, 43, or 44, wherein the neurotrophic agent is covalently 

attached to the sustained delivery component.  

Embodiment 46. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27,28,29,30,31,32,33,34, 

35, 36, 37, 38, 39, 40, 41, 42, 43, 44, or 45, wherein the FAS/FASL inhibitor is covalently 

attached to the sustained delivery component.  

Embodiment 47. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19, 20, 21,22, 23,24,25, 26, 27, 28, 29,30, 31, 32,33, 34, 

35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, or 46, wherein the TNF-a/TNFR inhibitor is 

covalently attached to the sustained delivery component.  

Embodiment 48. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27,28,29,30,31,32,33,34, 

35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, or 47, wherein the mitochondrial peptide is 

covalently attached to the sustained delivery component.  

Embodiment 49. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27,28,29,30,31,32,33,34, 

35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 47, or 48, wherein the neurotrophic agent is not 

covalently attached to the sustained delivery component.  

Embodiment 50. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27,28, 29,30,31,32,33,34, 

35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 47, 48, or 49, wherein the FAS/FASL inhibitor is 

not covalently attached to the sustained delivery component.  

Embodiment 51. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34, 

35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 48, 49, or 50, whereinhe e TNF-a/TNFR 

inhibitor is not covalently attached to the sustained delivery component.  
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Embodiment 52. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27,28,29,30,31,32,33,34, 

35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 49, 50, 51, or 52, wherein the 

mitochondrial peptide is not covalently attached to the sustained delivery component.  

Embodiment 53. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27,28,29,30,31,32,33,34, 

35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, or 52, wherein the sustained 

delivery component is of the type described in U.S. Patent No. 9,949,922, issued on April 

24, 2018 to Jokinen, et al.  

Embodiment 54. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27,28,29,30,31,32,33,34, 

35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, or 52, wherein the sustained 

delivery component is of the type described in United States Patent Application 

Publication No. 20140057996, published February 27, 2014 by Jokinen, et al.  

Embodiment 55. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27,28,29,30,31,32,33,34, 

35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, or 52, wherein the sustained 

delivery component is of the type described in United States Patent No. 9,603,801, issued 

on March 28, 2017 to Barnett, et al., 

Embodiment 56. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27,28,29,30,31,32,33,34, 

35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, or 52, wherein the sustained 

delivery component is of the type described in United States Patent No. 9,808,421, issued 

on November 7, 2017, to Ashton et al.  

Embodiment 57. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27,28, 29,30,31,32,33,34, 

35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, or 52, wherein the sustained 

67



WO 2021/127052 PCT/US2020/065423 

delivery component is of the type described in United States Patent No. 9,333,173 issued 

on May 10, 2016 to Ashton et al.  

Embodiment 58. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19,20,21,22, 23,24,25,26,27,28,29,30,31,32,33,34, 

35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, or 52, wherein the sustained 

delivery component is of the type described in United States Patent Publication No.  

20140271764 published on September 28, 2014 by Ashton, et al.  

Embodiment 59. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19, 20, 21,22, 23, 24,25, 26, 27,28, 29,30, 31,32, 33, 34, 

35,36, 37,38, 39,40,41,42,43,44,45,46,47,48,49, 50, 51,52, 53, 54,55, 56,57, or 

58, further comprising an oligonucleotide.  

Embodiment 60. A drug delivery system comprising an oligonucleotide and a 

sustained delivery component.  

Embodiment 61. The drug delivery system of Embodiment 59 or 60, wherein the 

oligonucleotide comprises a small interfering RNA (siRNA).  

Embodiment 62. The drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11,12,13,14,15,16,17,18,19, 20,21, 22, 23, 24,25, 26, 27,28, 29,30,31, 32, 33, 34, 

35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58, 

or 59, wherein the neurotrophic agent comprises nerve growth factor (NGF).  

Embodiment 63. A method of treating a medical condition comprising administering a 

drug delivery system of Embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 

18,19,20,21,22,23,24,25,26,27,28,29, 30,31,32,33,34,35,36,37,38,39,40,41, 

42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, or 62 to a 

mammal in need thereof, wherein the medical condition comprises: 1) an inherited or 

age-related choroid, retina, or optic nerve disorder or degeneration; 2) an otic disorder; 

or 3) a neurologic or CNS disorder.  
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Embodiment 64. The drug delivery system or method of Embodiment 1, 2, 3, 4, 5, 6, 

7,8,9,10,11,12,13,14,15,16,17,18,19, 20, 21,22, 23, 24,25, 26,27,28, 29, 30, 31, 

32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49, 50,51,52,53,54,55, 

56, 57, 58, 59, 60, 61, 62, or 63, wherein the FAS inhibitor comprises bicyclol.  

Embodiment 65. The drug delivery system or method of Embodiment 1, 2, 3, 4, 5, 6, 

7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23, 24,25, 26,27,28,29,30,31, 

32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55, 

56, 57, 58, 59, 60, 61, 62, or 63, wherein the chemokine inhibitor comprises NR58.3-14

3.  
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Claims 

1. A drug delivery system comprising a covalently linked combination represented by 

one of the following formulas: P6-MET12; P6-MET12-P6; MET12-P6-MET12; P6

GGG-MET12; MET12-GGG-P6; P6-GGG-MET12-GGG-P6; MET12-GGG-P6

5 GGG-MET12; P6-(N-AEEAC)x-MET12; MET12-(N-AEEAc)x-P6; MET12-(N

AEEAc)x-P6-(N-AEEAc)y-MET12; P6-(N-AEEAc)x-MET12-(N-AEEAc)y-P6; 

P6-(N-dPEG12)x-MET12; P21-MET12; P21-MET12-P21; MET12-P21-MET12; 

P21-GGG-MET12; MET12-GGG-P21; P21-GGG-MET12-GGG-P21; MET12

GGG-P21-GGG-MET12; P21-(N-AEEAC)x-MET12; MET12-(N-AEEAc)x-P21; 

0 MET12-(N-AEEAc)x-P21-(N-AEEAc)y-MET12; P21-(N-AEEAc)x-MET12

(N-AEEAc)y-P21; P21-(N-dPEG12)x-MET12; P6-(O-AEEAC)x-MET12; MET12

(0-AEEAc)x-P6; MET12-(O-AEEAc)x-P6-(O-AEEAc)y-MET12; P6-(O

AEEAc)x-MET12-(O-AEEAc)y-P6; P6-(O-dPEG12)x-MET12; P21-(O

AEEAC)x-MET12; MET12-(O-AEEAc)x-P21; MET12-(O-AEEAc)x-P21-(O

5 AEEAc)y-MET12; P21-(O-AEEAc)x-MET12-(O-AEEAc)y-P21; P21-(O

dPEG12)x-MET12; P6-MET12-BC; P6-MET12-P6-BC; MET12-P6-MET12-BC; 

P6-GGG-MET12-BC; MET12-GGG-P6-BC; P6-GGG-MET12-GGG-P6-BC; 

MET12-GGG-P6-GGG-MET12-BC; P6-(N-AEEAC)x-MET12-BC; MET12-(N

AEEAc)x-P6-BC; MET12-(N-AEEAc)x-P6-(N-AEEAc)y-MET12-BC; P6-(N

20 AEEAc)x-MET12-(N-AEEAc)y-P6-BC; P6-(N-d PEG12)x-MET12-BC; P21

MET12-BC; P21-MET12-P21-BC; MET12-P21-MET12-BC; P21-GGG

MET12-BC; MET12-GGG-P21-BC; P21-GGG-MET12-GGG-P21-BC; MET12

GGG-P21-GGG-MET12-BC; P21-(N-AEEAC)x-MET12-BC; MET12-(N

AEEAc)x-P21-BC; MET12-(N-AEEAc)x-P21-(N-AEEAc)y-MET12-BC; P21

25 (N-AEEAc)x-MET12-(N-AEEAc)y-P21-BC; P21-(N-dPEG12)x-MET12-BC; 

P6-(O-AEEAC)x-MET12-BC; MET12-(O-AEEAc)x-P6-BC; MET12-(O

AEEAc)x-P6-(O-AEEAc)y-MET12-BC; P6-(O-AEEAc)x-MET12-(O-AEEAc)y
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P6-BC; P6-(O-dPEG12)x-MET12-BC; P21-(O-AEEAC)x-MET12-BC; MET12

(0-AEEAc)x-P21-BC; MET12-(O-AEEAc)x-P21-(O-AEEAc)y-MET12-BC; 

P21-(O-AEEAc)x-MET12-(O-AEEAc)y-P21-BC; P21-(O-dPEG12)x-MET12

BC; BC-P6-MET12; BC-P6-MET12-P6; BC-MET12-P6-MET12; BC-P6-GGG

5 MET12; BC-MET12-GGG-P6; BC-P6-GGG-MET12-GGG-P6; BC-MET12

GGG-P6-GGG-MET12; BC-P6-(N-AEEAC)x-MET12; BC-MET12-(N

AEEAc)x-P6; BC-MET12-(N-AEEAc)x-P6-(N-AEEAc)y-MET12; BC-P6-(N

AEEAc)x-MET12-(N-AEEAc)y-P6; BC-P6-(N-dPEG12)x-MET12; BC-P21

MET12; BC-P21-MET12-P21; BC-MET12-P21-MET12; BC-P21-GGG-MET12; 

0 BC-MET12-GGG-P21; BC-P21-GGG-MET12-GGG-P21; BC-MET12-GGG

P21-GGG-MET12; BC-P21-(N-AEEAC)x-MET12; BC-MET12-(N-AEEAc)x

P21; BC- M ET12-(N-AE EAc)x- P21-(N-AE EAc)y- M ET12; BC-P21-(N

AEEAc)x-MET12-(N-AEEAc)y-P21; BC-P21-(N-dPEG12)x-MET12; BC-P6

(0-AEEAC)x-MET12; BC-MET12-(O-AEEAc)x-P6; BC-MET12-(O-AEEAc)x

5 P6-(O-AEEAc)y-MET12; BC-P6-(O-AEEAc)x-MET12-(O-AEEAc)y-P6; BC

P6-(O-dPEG12)x-MET12; BC-P21-(O-AEEAC)x-MET12; BC-MET12-(O

AEEAc)x-P21; BC-MET12-(O-AEEAc)x-P21-(O-AEEAc)y-MET12; BC-P21

(0-AEEAc)x-MET12-(O-AEEAc)y-P21; BC-P21-(O-dPEG12)x-MET12; P6

MET4-8; P6-MET4-8-P6; MET4-8-P6-MET4-8; P6-GGG-MET4-8; P6-GGG

20 MET4-8-GGG-P6; MET4-8-GGG-P6-GGG-MET4-8; P6-(N-AEEAc)x-MET4-8; 

MET4-8-(N-AEEAc)x- P6-(N-AEEAc)y-MET4-8; P6-(N-AEEAc)x-MET4-8-(N

AEEAc)Y-P6; P6-(N-d PEG12)x-M ET4-8; P6-(O-AEEAc)x-MET4-8; MET4-8-(O

AEEAc)x- P6-(O-AEEAc)Y-MET4-8; P6-(O-AEEAc)x-MET4-8-(O-AEEAc)y-P6; 

P6-(O-dPEG12)x-MET4-8; P6-(LaL1)x-MET4-8; MET4-8-(LaL1)x- P6-(LaL1)y

25 M ET4-8; P6-(LaL1)x- MET4-8-(LaL1)y- P6; P6-(LaL2)x-MET4-8; MET4-8

(LaL2)x- P6-(LaL2)y-MET4-8; P6-(LaL2)x-MET4-8-(LaL2)y-P6; or BC-P6; 

wherein x is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; and y is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; 
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wherein P6 is Ac-VGDGGLFEKKL-NH2 (SEQ ID NO: 1)); P21 is Ac-DGGLAG-NH2; MET12 is 

00 

H2N H 
HNN N OH 

H 

HHIYLGAVNYIY (SEQ ID NO: 3); GGG is 0 ;N

0 

AEEAC is H2N OH; O-AEEAC is 

0 

OH; O-dPEG12 is 

HO 
O 

OH 

5 0 ; N-dPEG12 is 

0 OH 
H2 N O HO 0 NH 2 

0 ;LaLlis o 0 X X wherein each X 

x Y 

HO 0 NH 2 

n 

is independently H or CH3; LaL2 is U U A B wherein n is 1 or 

2; and A, B, X, and Y are independently H, C 1-6 or C1-3 alkyl such as CH 3, F, or C 1-6 or C 1-3 
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0 o 

fluoroalkyl such as CF3; BC is ;and MET4-8 is YLGA 

(SEQ ID NO: 5), YLGAV (SEQ ID NO: 7), IYLGA (SEQ ID NO: 6), or HIYLGA (SEQ ID NO: 8); 

and a sustained delivery component.  

5 2. The drug delivery system of claim 1, having about 100 pg to about 1 mg of the 

covalently linked combination.  

3. The drug delivery system of claim 1, having about 100 pg to about 1 mg of the 

covalently linked combination and wherein the implant has a weight of about 300 pg to 

0 about 10 mg.  

4. A method of treating a medical condition comprising administering the drug 

delivery system of claim 1 to a mammal in need thereof, wherein the medical condition 

comprises: 1) an inherited or age-related choroid, retina, or optic nerve disorder or 

15 degeneration; 2) an otic disorder; or 3) a neurologic or CNS disorder.  

5. The method of claim 4, wherein the drug delivery system is injected into an eye of 

the mammal.  
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6. The method of claim 4, wherein the drug delivery system is injected intra-arterially 

or intravenously.  

5 7. The method of claim 4, wherein the drug delivery system is injected into a 

ventricle.  

8. The method of claim 4, wherein the drug delivery system is injected into the central 

nervous system.  

0 

9. The method of claim 4, wherein the drug delivery system is injected into the 

subarachnoid space or into the cerebral spinal fluid.  
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SEQUENCE LISTING

<110> CELLA THERAPEUTICS, LLC

<120> DRUG DELIVERY SYSTEMS COMPRISING A NEUROTROPHIC AGENT, AN

APOPTOSIS SIGNALING FRAGMENT INHIBITOR (FAS) OR FAS LIGAND

(FASL) INHIBITOR, A TUMOR NECROSIS FACTOR-ALPHA (TNF-ALPHA)

OR TNF RECEPTOR INHIBITOR, A MITOCHONDRIAL PEPTIDE, AN

OLIGONUCLEOTIDE, A CHEMOKINE INHIBITOR, OR A CYSTEINE-ASPARTIC

PROTEASE

<130> C4019.10002W002

<140>

<141>

<150> 16/719,703

<151> 2019-12-18

<160> 22

<170> PatentIn version 3.5

<210> 1

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

peptide

<400> 1

Val Gly Asp Gly Gly Leu Phe Glu Lys Lys Leu

1 5 10

<210> 2

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 2

Asp Gly Gly Leu Gly

1 5

<210> 3

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 3

His His Ile Tyr Leu Gly Ala Val Asn Tyr Ile Tyr

1 5 10

<210> 4

<211> 12

<212> PRT
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<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 4

His His Ile Tyr Leu Gly Ala Thr Asn Tyr Ile Tyr

1 5 10

<210> 5

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 5

Tyr Leu Gly Ala

1

<210> 6

<211> 5

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

peptide

<400> 6

Ile Tyr Leu Gly Ala

1 5

<210> 7

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 7

Tyr Leu Gly Ala Val

1 5

<210> 8

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 8

His Ile Tyr Leu Gly Ala

1 5

<210> 9

<211> 6
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<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

peptide

<400> 9
Ile Tyr Leu Gly Ala Val

1 5

<210> 10

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 10

His Ile Tyr Leu Gly Ala Val

1 5

<210> 11

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 11

Ile Tyr Leu Gly Ala Val Asn

1 5

<210> 12

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 12

His His Ile Tyr Leu Gly Ala

1 5

<210> 13

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 13

Tyr Leu Gly Ala Val Asn Tyr

1 5

<210> 14
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<211> 8

<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 14

His His Ile Tyr Leu Gly Ala Val

1 5

<210> 15

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 15
Tyr Leu Gly Ala Val Asn Tyr Ile

1 5

<210> 16

<211> 20

<212> RNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

oligonucleotide

<400> 16

gaaacgaacu gcacccggau 20

<210> 17

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

oligonucleotide

<400> 17

uagcgacuaa acacaucaa 19

<210> 18

<211> 4

<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 18

Asp Gly Gly Leu

1

<210> 19

<211> 6
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<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

peptide

<400> 19

Tyr Leu Gly Ala Val Asn

1 5

<210> 20

<211> 8

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

peptide

<400> 20

His Ile Tyr Leu Gly Ala Val Asn

1 5

<210> 21

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

peptide

<220>

<223> N-term resin

<220>

<221> MOD_RES

<222> (2)..(3)

<223> Lys (Boc)

<220>

<221> MOD_RES

<222> (4)..(4)

<223> Glu(tBu)

<220>

<221> MOD_RES
<222> (9)..(9)

<223> Asp(tBu)

<220>

<223> C-term C02(CH2-CH2-0)n-CH2-CH2-NH2

<400> 21

Leu Lys Lys Glu Phe Leu Gly Gly Asp Gly Val

1 5 10

<210> 22

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
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peptide

<220>

<223> N-term resin

<220>

<221> MOD_RES

<222> (2)..(3)

<223> Lys (Cbz)

<220>

<221> MOD_RES

<222> (4)..(4)

<223> Glu(Bn)

<220>

<221> MOD_RES

<222> (9)..(9)

<223> Asp(Bn)

<220>

<223> C-term CO2(CH2-CH2-0)n-CH2-CH2-OH

<400> 22

Leu Lys Lys Glu Phe Leu Gly Gly Asp Gly Val

1 5 10
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