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The surface of albumin microspheres was modified with methotrexate(MTX) by using 1,3-di-
cyclohexylcarbodiimide (DCC). Surface-modified albumin microspheres entrapping no MTX
(SAMS), free MTX (SAMSF) and MTX-bovine serum albumin(BSA) conjugates(SAMSC) were
prepared. The organ-targeting ability of free PHIMTX, CHIMTX-BSA conjugate and the above
microspheres was evaluated after i.v. administration of the preparations, equivalent to 150 nCi
via the tail vein of mice. The total radioactivity in the lung increased immediately in a few
minutes after i.v. injection of the microspheres, and then declined for the period of 3-4 weeks.
However, the radioactivity in the liver, spleen and kidney increased slowly during the rapid de-
crease in radioactivity in the lung. This suggested that the microspheres could be entrapped ra-
pidly in the lung through mechanical filtration because of their large size and slowly redis-
tributed to the liver, spleen and kidney due to either the microspheres being degraded enough for
the size to allow passage through the capillary beds of the lung and/or the release of "HIMTX or
(CHIMTX-BSA conjugates from the microspheres. The amount of 60~70% of the dose was tar-
geted to the liver after the i.v. injection of SAMS, SAMSF and SAMSC, and the values of (Re*a -
o from the microspheres were 5~7 compared to free MTX. This suggested that the liver-targeting
ability from surface-modified albumin microspheres could be 5~7 times as that of free MTX. The
liver-targeted drug was accumulated in the Kupffer cells at the initial stage, thereafter the drug
in the Kupffer cell was slowly transferred into the hepatocytes. The value of AUQ for liver from
SAMS was higher than that from SAMSF, but much lower than that from SAMSC. This suggest
that MTX bound to their surface could be eliminated slower than the entrapped free MTX, and
faster than the entrapped MTX-BSA conjugates. This is consistent with the in vitro release rates
order in the presence of a proteolytic enzyme. Also, surface-modified MTX was scarcely released
in the absence of a proteolytic enzyme'”. Therefore, the surface-modified MTX may be released
(or eliminated) rapidly from SAMSC at the target site. and thereafter MTX may be released (or
eliminated) slowly from the entrapped MTX-BSA conjugates in SAMSC for a long period..

Keywords— Surface-modified albumin microspheres, Methotrexate, Methotrexate-bovine serum al-
bumin conjugates, Release, Kupffer cell. Hepatocyte. Liver targeting
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Table 1— Composition of Hank’s Balanced Salt
Solution (HBSS).

Components Concentration
Potassium chloride 0.40 mg/ml
Potassium phosphate, monobasic 0.06 mg/ml
Sodium chloride 8.00 mg/mi
Sodium bicarbonate 1.12 mg/ml
Sodium phosphate, dibasic 0.12 mg/ml
Phenol red 0.01 mg/m!
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LV. Injection of AMS into the tail vein of ICR mice

Anesthetized the mouse by an ip injection of
urethane soin

isolated the portal vein

Insert the catheter l

lLiver perfusion with HBSS at a rate of 5 mf/min (15 min)

l add collagenase in HBSS

Excising the liver

peeled back the out-membrane

[Washing with HBSS

|

Centrifuge (200 rpm, 5 min) }

]
Kupffer celt

-

Hepatocyte

add isopropanol
add hydrogen peroxide

Bleaching

add scintillation cocktail

[ A ~Counting ]

Scheme I— Schematic diagram of the preparation of
surface-modified albumin microspheres with metho-
trexate (MTX).
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Figure 1—Mean total radioactivity - time curves in
the liver after intravenous injection of free MTX,
MTX-BSA conjugate, SAMS, SAMSF and SAMSC
(mean+8D, n=4)..
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Figure 2—Mean total radioactivity - time curves in
the lung after intravenous injection of free MTX,
MTX-BSA conjugate, SAMS, SAMSF and SAMSC
(mean+SD, n=4)..
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Figure 3—Mean total radioactivity - time curves in
the spleen after intravenous injection of free MTX,
MTX-BSA conjugate, SAMS, SAMSF and SAMSC
(mean+SD, n=4)..
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Figure 4—Mean total radioactivity - time curves in
the kidney after intravenous injection of free MTX,
MTX-BSA conjugate, SAMS, SAMSF and SAMSC
(meant8D, n=4)..
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. Figure 5—Mean total radioactivity - time curves in
the plasma after intravenous injection of free MTX,
MTX-BSA conjugate, SAMS., SAMSF and SAMSC
(meantSD, n=4).

Table Il — Area under the Amount (Total
Radioactivity) of PHI-MTX vs. Time Curve (AUQoo)
from the - Administration of Free MTX MTX-BSA
Conjugate and Microspheres.

AUQ(x103 dpm - day)

Pre-
paration

Liver Lung Spleen Kidney Plasma* Sum

Free MTX 150 7.35 285 30.5 25.5 216
MTX-BSA 494 241 158 80.9 55.6 670
SAMS 80 191 226 127 349 1240
SAMSF 744 912 2717 114 324 1010
SAMSC 1040 515 26.7 113 384 1730
AMSF** 699 332 303 856 8.27 1160
AMSC** ‘1300 795 68.8 109 153 2290
* Total plasma volumes was considered as 7.78 ml
per 100 g of body weight of mice. .
** Data extracted from Kim. Hwang and Leel0), 1993
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Table IH — Wejghted-Average Relative Tissue
Exposure (R.*); of Various Preparations to Free MTX
Pre- (R
paration Liver Lung Spleen Kidney Plasma Sum
MTX-BSA 33 33 b5 2.7 2.2 3.1
SAMS 57 260 19 4.2 14 5.7

SAMSF 50 124 9.7 3.7 1.3 4.7
SAMSC 69 702 94 3.7 15 8.0

Table IV — Weighted-Average
Efficiency (T.);

Overall Targeting

(T
Liver Lung Spleen Kidney Plasma

Free MTX 693 340 131 14.1 11.8
MTX-BSA 737 359 236 12.1 8.29

Preparation

SAMS 69.6 155 183 10.3 2.82
SAMSF 737 904 274 11.3 3.21
SAMSC 606 297 154 6.52 2.22
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Figure 6—Mean total radioactivity in the hepatocyte
and Kupffer cell at 1 hr and 1 day after intravenous
injection of free MTX, MTX-BSA conjugate, SAMS,
SAMSF and SAMSC (mean*SD, n=4).
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