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Table S1: Lipid-based formulations in clinical trials 

 

System Drug/ 
Target Product name Indication Clinical trials Sponsor Ref 

Liposomes 

Mitoxantrone 
Liposomal 

Mitoxantrone 
(LEM) 

Tumours 

Phase 1 
Completed 

(NCT0002449
2) 

INSYS 
Therapeutics 

Inc. 
[63] 

Belotecan, CKD-
602 

 PEGylated 
liposomal 

formulation of 
CKD-602, S-

CKD602 

Advanced 
Malignancies 

Phase 1 
Completed 

(NCT0017728
1) 

University of 
Pittsburgh, 

ALZA 
[12] 

Topotecan Liposomal 
Topotecan (TLI) 

Ovarian 
Cancer, 

Small Cell 
Lung Cancer, 

Advanced 
Solid 

Tumours 

Phase 1 
Completed 

(NCT0076597
3) 

Spectrum 
Pharmaceuticals 

Inc. 
[64] 

Doxorubicin 
Liposomal 

Doxorubicin, TLD-
1 

Advanced 
Solid 

Tumours 

Phase 1 
Recruiting 

(NCT0338791
7) 

Swiss group for 
clinical cancer 

research 
[65] 

Topotecan 
Topotecan 

liposomal, INX-
0076 

Advanced 
Solid 

Tumours 
Phase 1 

Inex 
Pharmaceuticals 

Corporation 
[12] 
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Paclitaxel Liposome  Metastatic 
Breast Cancer  

Phase 1 
Completed 

(NCT0008041
8)  

Phase 2 
Completed 

(NCT0119098
2) 

(NCT0010013
9) 

INSYS 
Therapeutics 

Inc. 

[63, 
12] 

Oxaliplatin 
Liposomal 
Oxaliplatin  
MBP-426 

Advanced or 
Metastatic 

Solid 
Tumours 

Phase 1 
Recruiting 
Completed 

(NCT0035588
8) 

Mebiopharm 
Co., Ltd [66] 

Oxaliplatin / 
Transferrin 

Liposomal 
Oxaliplatin,  

MBP-
426/Leucovorin/5-

FU 

Second line 
metastatic 

gastric, 
gastro-

esophageal 
junction or 

oesophageal 
adenocarcino

ma 

Phase 2 
(NCT0096408

0) 

Mebiopharm 
Co., Ltd [67] 

Doxorubicin / 
Antibody 

fragment; human 
epidermal growth 
factor receptor 2 

(HER2) 

PEGylated 
liposome modified 

with antibodies, 
MM-302 

Breast Cancer 
 

Phase 1/2 
Terminated 

(NCT0221374
4) 

Merrimack 
Pharmaceuticals [68] 

Cisplatin Targeted liposomal 
cisplatin, LiPlaCis 

Advanced / 
Refractory 
Tumours, 
Metastatic 

Breast, skin 
and prostate 

cancers 

Phase1/2 
(NCT0186149

6) 

Allarity 
Therapeutics [12] 

Cisplatin Pegylated cisplatin 
liposomes, SPI-77 

Ovarian 
Cancer  

Phase 2 
Completed 

(NCT0000408
3) 

NYU Langone 
Health [63] 

Lurtotecan 
Liposomal 

Lurtotecan, OSI-
211 

Recurrent 
Small Cell 

Lung Cancer 

Phase 2 
Completed 

(NCT0004678
7) 

Astellas Pharma 
Inc, OSI 

Pharmaceuticals 

[63, 
12] 

Doxorubicin 

Doxorubicin & 
Microwave induced 

Hyperthermia, 
ThermoDox 

Hepatocellular 
Carcinoma 

Phase 3 
Completed 

(NCT0211265
6) 

Celsion [69] 

Methotrexate 

MBP-Y003 
Transferrin 

functionalised 
liposomes 

Lymphoma NA Mebiopharm 
Co., Ltd. [70] 
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Docetaxel 

MBP – Y004 
Transferrin 

functionalised 
liposomes 

Gemcitabine 

MBP – Y005 
Transferrin 

functionalised 
liposomes  

Lipid 
complexes 

Oncogene MYC 
(dsRNA) DCR-MYC 

Hepatocellular 
Carcinoma, 

Solid tumours  

Phase 1/2 
Terminated 

(NCT0231405
2, 

NCT0211056
3) 

Dicerna 
Pharmaceuticals

, Inc. 
[71] 

Polo-like kinase-1 
(PLK1)  TKM-080301 

Neuroendocri
ne Tumours, 
Adrenocorti-

cal 
Carcinoma, 
Advanced 

Hepatocellular  

Phase 1/2 
Completed 

(NCT0219187
8, 

NCT0126223
5) 

Arbutus 
Biopharma 
Corporation 

[71] 

EPH Receptor A2 
(EphA2) siRNA EphA2  

Advanced or 
Recurrent 

Solid 
Tumours 

Phase 1 
Active 

(NCT0159135
6) 

M.D. Anderson 
Cancer Center, 

National Cancer 
Institute (NCI) 

[71] 

Hepatitis B 
surface antigen 

(HBsAg) ds 
siRNAs  

ARB-001467 
Chronic 

hepatitis B 
virus Infection 

Phase 2 
Completed 

(NCT0263109
6) 

Arbutus 
Biopharma 
Corporation 

[71] 

Apolipoprotein B 
(ApoB) siRNA PRO-040201 Hypercholeste

rolemia  

Phase 1 
Terminated 

(NCT0092745
9) 

Arbutus 
Biopharma 
Corporation 

[71] 

Proprotein 
convertase 

subtilisin/kexin 
type 9 (PCSK9) 

siRNA 

ALN-PCS02 

Hypercholeste
rolemia, 
Elevated 

LDL-
Cholesterol 

(LDL-C) 

Phase 1 
Completed 

(NCT0143705
9) 

Alnylam 
Pharmaceuticals [71] 

Heat shock 
protein (HSP47) 

siRNA 

siRNAND-L02-
s0201 

Hepatic 
fibrosis 

Phase 1 
Completed 

(NCT0222745
9) 

Bristol-Myers 
Squibb, Nitto 

Denko 
Corporation 

[71] 

HBsAg siRNA ARC-520 

Chronic 
Hepatitis B 

Virus 
 

Phase 1 
Terminated 

(NCT0092745
9) 

Arrowhead 
Pharmaceuticals
, ICON Clinical 

Research 

[72] 

HBsAg siRNA DCR HBVS 
Chronic 

Hepatitis B 
Virus 

Phase 1 
Active 

(NCT0377224
9) 

Dicerna 
Pharmaceuticals

, Inc. 
[72] 

siRNA-kinesin 
spindle protein ALN-VSP02  Solid tumours Phase 1 

Completed 
Alnylam 

Pharmaceuticals [73] 
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(KSP), Vascular 
endothelial 

growth factor 
(VEGF) 

(NCT0115807
9) 

OX40L T cell, IL-
23, and IL-36γ 

antigen 

Lipid Nanoparticle 
encapsulated 
mRNA-2752 

Advanced 
Malignancies  

Phase 1/2 
Recruiting 

(NCT0373993
1) 

ModernaTX, 
Inc., 

AstraZeneca 
[74] 

OX40L T cell Lipid Nanoparticle 
mRNA-2416 

Relapsed 
ovarian 
cancer, 

Refractory 
Solid 

Tumours, 
Lymphoma 

Phase 1 
Active 

(NCT0332339
8) 

ModernaTX, 
Inc. [75] 

Prokaryotic DNA 
repair enzyme 

Liposomal T4N5 
Lotion 

Basal skin cell 
carcinoma,  

Actinic 
keratosis, 

Recurrent skin 
cancer, 

Squamous cell 
carcinoma  

Phase 2 
Completed 

(NCT0008918
0) 

National Cancer 
Institute (NCI)  [76] 

(CD)8+ and CD4+ 
T cell Lipo-MERIT Melanoma 

(Cancer) 

Phase 1 
Active 

(NCT0241073
3) 

BioNTech SE [77] 

Twenty tumour-
associated 
antigens 

mRNA-4157 Melanoma, 
Solid tumours 

Phase 1 
Active 

(NCT0331377
8, 

NCT0389788
1) 

ModernaTX, 
Inc., Merck 

Sharp & Dohme 
Corp. 

[78] 

MUC1 Liposomal L-BLP-
25 (Stimuvax) 

Non-Small 
Cell Lung 
Cancer, 
Multiple 
Myeloma 

Phase 3 
Terminated 

(NCT0101544
3) 

Merck KGaA, 
Darmstadt, 
Germany 

[63] 

 BNT162b2 COVID-19 

Phase 1/2, 
Phase 2/3 

(NCT0438070
1, 

NCT0436872
8) 

Pfizer-
BioNTech [79] 

S-2P antigen mRNA-1273 
Covid19, 

SARS-CoV2 
Infection 

Phase 1, 2, 3 
(NCT0428346

1, 
NCT0440507
6,NCT044704

27) 

ModernaTX, 
Inc. [80] 
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