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Brian A et al. J. Med. Chem. 2020, 63, 52−65 Miklós Békés et al. Nature Reviews. 2022, 21, 181

The complicated design of molecules potentially have inherited significant difficulties 
in ADMET.

9

Uttpal Anand et al. Genes & Diseases, 2023, 10, 1367

Chemo have challenges on off target 
side effect

Liposome formulation can potentially help improve pharmacokinetics and safety instead of additional fine-tuning 
on the chemical structure of the APIs.
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AUC∞(1mpk)T1/2Liposome Formulation

DHSM/HSPCng/mL*hhrLipidAPI

x 1.2
43369115.2HSPC/Chol/mPEG-DSPE

A
50624617.4DHSM/Chol/mPEG-DSPE

x 3.3
246951.0HSPC/Chol/mPEG-DSPE

B
821223.3DHSM/Chol/mPEG-DSPE

x 1.8
891953.5HSPC/Chol/mPEG-DSPE

C
1481899.9DHSM/Chol/mPEG-DSPE

x 5.8
64530.5HSPC/Chol/mPEG-DSPE

D
376610.7DHSM/Chol/mPEG-DSPE

x 2.6
866922.4HSPC/Chol/mPEG-DSPE

E
2271779.0DHSM/Chol/mPEG-DSPE
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DHSM synthesized from SMTotal synthesis DHSM

Egg-derived sphingomyelin (SM)Totally synthetic materialSource

C16:75％
C18:6％
Other:9%

C18:100%
Purity: 
more than 97%

Structure

Poor- SM is very rare in egg, so supply is limited; few 
manufacturers.

No hard-to-find raw materials
Stability of 
supply chain

Difficult- Naturally-sourced mixture of lipids with variable 
chain lengths

Easy- Single substanceQuality control

Need to meet standards for biological raw material (i.e., 
virus-free)

No concerns
Regulatory
(Virus safety)

Need to establish and maintain supply chain
GMP Supply from Nippon Fine Chemical (NFC):, a 
FUJIFILM collaborator

Supply

NH

O
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O-

O
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4 years3 years2 years1st year

GLP
tox

Phase 1

CMC Department 
Assignment

Manufacturing Site 
Search (CDMO)

GLP Batch 
MFG

CTM
MFG

Scale-up and scale-out manufacturing equipment 
design, ordering, and production

Manufacturing Site 
Search (CDMO)

Analytical Method Development

DQ/IQ/OQ DQ/IQ/OQ

Pivotal 
Study

Self-supported initial clinical development by an unexperienced company

Procurement of 
special lipids

Using Fujifilm’s established liposome technology

GLP
test

Phase 1 test Pivotal Study

CTM
MFG

CTM
MFG

CTM
MFGGLP Batch 

MFG

Analytical 
Method Development

Design and construction of 
manufacturing equipment

Analytical 
Method 

Development

Manufacturing Site 
Search (CDMO)
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