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Abstract Cationic lipid nanoparticles possessing favorable biocompatibility and controllable particle size have
attracted increasing attention in the field of non-viral vectors for delivering nucleic acids in vitro and in vivo. 1,2-
Dilinoleyloxy-3-dimethylaminopropane( DLinDMA) and its derivatives, one kind of most important cationic lipid
materials, have been widely studied as the main composition of cationic lipid nanoparticles. This paper summari-

zes the structure, characteristics and clinical application of DLinDMA nanoparticles.
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Figure 1 Structure of 1, 2-dilinoleyloxy-3-dimethylaminopropane
(DLinDMA) )

Table 1 Modifications to DLinDMA [?!

Name Headgroup  Linker Tail  EDsy/(mg/kg)
DLin-S-DMA R! R? R® 1225
DLin-K-DMA R! R* R® ~0.4
DLin-KC2-DMA R} R* R® ~0.1
Dlin-KC3-DMA R’ R* R® ~0.6
Dlin-MC3-DMA R® R’ R® ~0. 005
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Figure 2  Synthetic route of DLin-KC2-DMA
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Table 2 Composition of cationic lipid nanoparticles( LNPs) [/
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Figure 3 Nanoparticle delivery of RNA interference effectors'*

A : Active pharmaceutical ingredient- RNAi effectors ; B ; Compaction/ as-
sociation agents- typically lipids, amphiphiles, proteins, synthetic poly-
mers, and so on;C:Stealth/biocompatibility polymer layer;D : Biological

recognition ligand layer

LNP Composition Ratio Lipid: siRNA/(m: m)
SNALP DLinDMA/DSPC/Chol/PEG2000-C-DMA ;siRNA 30:20:48:2 ~12:1
DLinDMA/DSPC/Chol/PEG2000-C-DMA :siRNA 40:10:48:2 ~10:1
ALN-VSP02 DLinDMA/DPPC/ Chol/PEG2000-C-DMA ; siRNA 57.1:7.1:34.3:1.4 ~6:1
SNALP DLin-KC2-DMA/DPPC/Chol/PEG2000-C-DMA :siRNA 57.1:7.1:34.3:1. 4 ~6:1
LNP201 DLinDMA/ Chol/PEG2000-DMG : siRNA 50:44:6 ~7:1

SNALP : stable nucleic acid lipid particles ; DSPC : distearoyl phosphatidyl choline ; Chol ; cholesterol ; DPPC ; dipalmitoyl phosphatidylcholine

2.2 LNP ##EAH AL Ha R &
HHTIA R, 520 LNP B35 335 1 DA R 2 4
FEIEAR (Shape ) Kifz (Size) \ZRTH M5 ( Surface ) F
B 5532548 ( Structure ) |, fRTFR“4S” &K

AR - — B D0 T, BROE 19 B 23 B & EE R
BRIP I 22 73 HO 2 A ) ik, N A LNP (1Y
MM R T R, A S 0 BIORE R ARG S



547 BH 1 !

H1, 581, 2- LR3I B I B TR R AR BF S s

BiA% AR 7T, 100 nm ) LNP — i £ 9%
76 28 JF I B MR A, T K F 100 nm (14 ] 22 £E v
FHER

AP 0T - FETH SR K MR B S AR I AT R R
M) LNP {5 F 4 55 2 S50, 61 40 fin A [R) 28 JR L 1)
PEG-Jg )it (PEG &M A8 5T ) , AT 5% 0 LNP [y 55 7K
TREE, A EE IR 534 5% PEG-Jg i LNP = 2L
R EEITFAM™ | & A EE IR 28 7% ~20% PEG-
i i) LNP 58 1 B 212 o [l it 2 40 1)
YRR SR R SR I BCAAR X LNP 647 32 3
SRt © B B AR R AR L HL BT R B B
B pa]

R8I T 4544 : LNP (1) 45 ¥4 15 Ak M ft B ot
(BP B 2) , B FRIE B b [ 4R 4 4544 52 i A [
SEAGFIE AR R BT 43 F e g 19, PR I ok 9 3 4%
JIg I3 4 14 LU 3 AT 5 o s LNP [ e IR
Jor 0 W S5 ¥ A = A [RAEE | R 4 E F1
B 4L (WLIE 4) . DOPC 5 JIH [& B 4 7 45 JE,
DODAG MR, DOPE i KR HEE . A FARZS
T BRI A RIE R EAY BT )21
WHCIRZER) (L, ;) , BHIE LNP 78356 25 53 72 v i 2
M. MTE S 2 B, LNP 55 SC 8 Ly 1) 2
INBAELER (H ) AR SR G A RE R A J2 1)

Y e ommm
e

Cylindrical shape
H; Micellar

° @
3

Conical shape
H,, inverse micellar

? &

Inverse conical shape

Figure 4 Molecular structure shapes of lipids'*]
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Figure 5 Lipid mesophases and molecular shapes'*’
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