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Chemical Structure of Co-surfactantsChemical Structure of Co surfactants

HCO 60 Myrj53HCO-60
(Polyoxyethylene 60 hydrogenated castor oil)

O(CH CH O) H

Myrj53
(Polyoxyethylene 50 stearate)

H(OCH2CH2) OCOC18H37 (n≒50)O
CH2O(CH2CH2O)dC(CH2)10CH(CH2)5CH3

O(CH2CH2O)aH

O(CH2CH2O)bH Bri
(Polyoxyethylene 100 stearylether)

j700

H(OCH2CH2)nOCOC18H37 (n≒50)

O

=O

CHO(CH2CH2O)eC(CH2)10CH(CH2)5CH3

O(CH2CH2O)bH

O(CH2CH2O)cH

Brij700
(Polyoxyethylene 100 stearylether)

=O

O
CH2O(CH2CH2O)fC(CH2)10CH(CH2)5CH3

( 2 2 )c

(a + b + c + d + e + f  ≒ 60)

H(OCH2CH2)nOC18H37 (n≒100)=O

(a + b + c + d + e + f  ≒ 60)

(CH2CH2O) : Polyoxyethylene (POE) unit (hydrophilic)( 2 2 ) y y y ( ) ( y p )



In Vivo Experiments
Animal: Syrian (golden) hamster （female, b.w. 98±10 g, 6 weeks）

Tumor cell: D1179 （Green's melanoma )

・D1179 fragment (2×2×2 mm) was subcutaneously inoculated on the left nates of 
hamsters.

・The Gd nanoLE was administrated at 10 days after inoculation while the diameter

The Gd-nanoLE was i.v. injected into the hamsters at a dose of 1 mL per・

The Gd-nanoLE was administrated at 10 days after inoculation, while the diameter 
of the tumor mass became about 10 mm.

j p
hamster (maximum tolerable volume).

Factors Affecting Biodistribution
1) Administration route
2) Particle size
3) Type of co surfactant3) Type of co-surfactant 
4) Type of core component 
5) Comparison with Gd-nanoLP ) p
6) Formulation of surface layer 



200 40Blood Tumord m
or

Effect of Cosurfactant

100

150

200

20

30

Blood Tumor

/ m
l b

lo
od

g 
w

et
 tu

m *

** **
**

**

*
**

*
*

*
*Brij700

HCO-60
Myrj53
None

0

50

100

0

10 g
 G

d 

 g
 G

d 
/ 

*
*

*

* **
** *

*

*None

0 6 12 18 24 0 6 12 18 24

200 1000 SpleenLiver

liv
er

sp
le

en

100

150

500

d 
/ g

 w
et

 l

d 
/ g

 w
et

 s

**

*
*

**

0

50

0 6 12 18 24
0

0 6 12 18 24

 g
 G

 g 
G

d

**

***

****

**

**
*

*
*

*
**

*
*

**

* *

*
** **

Figure 1.  Effect of the type of co-surfactant on biodistribution after I.V. 
administration of standard-Gd-nanoLP at a dose of 1.5 mg Gd/ml/hamster.  
(closed triangle) Gd nanoLP PL; (open triangle) Gd nanoLP with Myrj53; (closed circle)

0 6 12 18 24 0 6 12 18 24
Time (h) Time (h)

(closed triangle) Gd-nanoLP-PL; (open triangle) Gd-nanoLP with Myrj53; (closed circle) 
Gd-nanoLP with HCO-60; (open circle) Gd-nanoLP with Brij700.  Each value represents the 
mean + S.D. (n=3).  * p<0.05 and ** p<0.01, significantly different from the Gd 
concentration of Gd-nanoLP-PL.


