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Abstract: This study aims to synthesize new phospholipids, 1,3-dipalmaminophospholipid (Pad-PC-Pad),
and prepare shear-stress sensitive liposomes (SSSL). 'H NMR and MS indicated that Pad-PC-Pad were
fully synthesized successfully. SSSL were prepared by filming-rehydration method with Pad-PC-Pad, which
loaded calcein with aggregation-caused quenching (ACQ) characteristics to evaluate shear-stress sensitivity of
liposomes and release behavior of liposomes in vitro. The results showed that the particle size of liposomes
was 106.91+1.24 nm and liposomes had lenticular morphology under transmission electron microscope. The
release of calcein was increased with ultrasonic power, which suggests that the liposomes is shear-stress
sensitive. Moreover, the liposomes exhibited a releasing effect for obstructed region under high shear-stress in
a model system. Therefore, we synthesized quick functional phospholipid Pad-PC-Pad and the liposomes made
from Pad-PC-Pad was shear-stress sensitive, which may be used for treatment of thrombosis.
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Figure 1 Synthetic route of Boc group protected cholamine and

schematic illustration of the preparation of liposomes made from Pad-PC-Pad (B).

target compounds 1,3-dipalmaminophospholipid (Pad-PC-Pad) (A) and
Liposomes were prepared by filming-rehydration

method, carbohydrate fatty amides at 1- and 3-positions were interdigitated, lenticular liposomes were formed and release of calcein from

liposome was triggered by high shear stress
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Figure 2 'HNMR and ESI-MS spectrum of the related inter-
mediate products and Pad-PC-Pad. (A) 'HNMR spectrum of
compound 2; (B) '"HNMR spectrum of compound 3; (C) ESI-MS
spectrum of compound 3; (D) 'HNMR spectrum of Pad-PC-Pad;
(E) ESI-MS spectrum of Pad-PC-Pad
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Figure 3 Size and polydispersity index (PDI) value of liposome prepared at different rehydration temperature (A) and different probe

ultrasonic time (50 W, work for 2 s, pause for 2 s) (B).
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Figure 4 Particle size distribution (A), zeta potential distribution (B) and transmission electron micrographs (TEM) (C) of traditional

liposomes (TL) and shear-stress sensitive liposomes (SSSL)
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Figure 6 The release profiles of calcein loaded in TL and SSSL at4 °C (A), 25 °C (B) and 37 C (C).
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Figure 7  Shear-stress sensitivity of SSSL and TL in model system.
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(A) A microfluidic stenosis model showing how SSSL should remain

intact in the prestenotic region but then form holes to release free calcein when they flow through a constriction. (B) A photograph of
the microdevice that mimics stenosis fabricated in glass. (C) The release intensity of calcein of SSSL and TL in different shear-stress
after passing through the loop. n=3, ¥+s. "P<0.05 vs TL group. (D) Distribution of free calcein in local blocking lumen in different

shear-stress
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