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Effect of the Particle Size on the Blood Clearance of Liposomes

Hideyuki SAWAHARA*, Shigeru GOTO* and Nadao KINOSHITA**

Summary

Liposomes having various sizes in the diameter were prepared, and the effect of the sizes on

the kinetics of blood clearance was investigated. As the result, it was proved that there was the size

to minimize the blood clearance of liposomes. The size was about 60 nm.

Keywords — double fluorescent labeling method ; liposomes ; particle size ; blood clearance
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Carboxyfluorescein (CF) {3 Eastman kodax#t.
L OEEA L7 b D% Ralston & D FE™ ICREWH
I 1778 > THW 2, calcein (CAL) 3F0EASE
DRBIFR A %D F £ HU 7, pbosphatidylch
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2) CF#} Asmall unilamellar vesicles (SUV)
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HIER'” CRIBRDO A ETHEBETS >, T4
HHPC 20 umole & Chol 20 umole DIE'H
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Liposome (SMLY)

Chart 1 Preparation methods of CF-SUV or CAL-SUV, and CAL-SMLV
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Bl TEIC L DERZTE -7,

3) CAL ¥ A small multilamellar vesicles
(SMLV) oO#%

PC 20 zmole & Chol 20 umoled 5hk 5 CAL
FHAMLV OHFBUIFIRDHETITE » e TO
CALFH AMLV %2 5ml OFENEICHRD ., FHFL
FOBumORY h—FKx A4 FXx T L v (PCM;
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HOZFTHELLENG, 1HA4 72 V=2
VERTE - o, HEVWT3TCTH MBS RNE
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B TH W 10% sucrose phosphate buffer
(10%sucrose, 6.4mM Na.HPO.. 1.4mM K.HPO.,)
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hEBEL T4EBORERERE LI, JO®K
5% 5ml kg (AEOEE T29.6g 5 5 31.5¢
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Figure 1 Fractionation of CF-SUV or CAL-SUV plus
CAL-SMLV by Successive Centrifugation

The height of back bars represent total CF and
CAL before fractionation. And the dotted areas
represent the sample used in animal experiments.
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Figure 2 Frequency Distributions for Fractionated
Liposomes Containing CF or CAL

“159P(CF)” is used as standard sample in animal
experiments.

Table 1 Average diameter of fractionated liposomes

Entrapped fraction diameter(nm)a
CAL 14P 1970+ 33
105P 88.6 + 2.1
159P 62.5+ 09
159S 453+ 0.8

awvalues represent mean + s e
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Figure 3—(A) Effect of Liposome Size on Clearance of
Liposomes Containing CF () or CAL (Q) from the
Circulation

14P, 105P, 159P and 159S represent the name of
fractionated CAL-liposomes (shown in figure 2) incor-
porated with CF-liposomes (159P). The samples are
intravenously injected into a individual mouse, and
fluorescent intensities of CF and CAL are measured.
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Figure 3—~(B) Effect of Liposome Size on Clearance of
Liposomes Containig CF( l ) or CAL( O ) from the
Circulation

Experiment conditions are identical to those de-
scribed in figure 3—(A)
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Figure 4 Relationship between Liposome Size and
MRT

The arrow shows the mean size of CF- liposomes
(159P). Each point with a vertical bar represents the
mean * s.d.
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