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Synthesis of 24-hour-soluble gelatin sponge particles and their effect on liver
necrosis following hepatic artery embolization.

Sato, Morio

4,100,000

RMG)
200-500p m  500-1000p m
RMP 120 RMP200-5
00p m 159.2+ 12.4h 500-1000p m 168.8+ 15.9h 125 120 RMP

Soluble gelatin sponge particles formed from gelatin sheets adsorb cisplatin, the
release of which was found to be proportional to the dissolving time of the particles in an in vitro
study. These particles were also shown to function as cisEIatin carriers in vivo.The particles prepared
at 110-122 were soluble. The mean dissolution time of the particles increased with increasing
temperature. Arterio?raphy confirmed that recanalization was complete 24h after embolization. Pathologic
tests 48h after embolization revealed coagulation necrosis but least damage to the biliary tract. The
liver necrosis rate (mean = standard deviation) was significantly greater in the 200-500um group than in
the 500-1000um group (9.89% = 4.04% vs 4.44% + 0.67%, respectively; P = .0027). A significantly greater
proportion of arteries with a diameter of 100-200um had residual particles in the 200-500um group than in
the 500-1000um group (P < 0.002).
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(Fig.1) Soluble gelatin sponge particles at
45xmagnification.
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Table 1. Dissolution times of gelatin sponge particles in saline

Temperature Solubility time (h), mean + SD
for P
S 200-500 um "
cross-linking 500-1000 pum GSP value
°C) GSP
110 05+0.2 0.6+0.2 0.52
115 39+14 4.6+1.6 0.53
118 99.8+10.8 92.4+12.6 0.52
120 159.2+12.4 168.8 £15.9 0.47
122 264.5£20.4 280.4 + 18.3 0.41

Insoluble for 14 Insoluble for 14
125

days days

SD = standard deviation, GSP = gelatin sponge particles. *Student’s t test.
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Table 2. Comparison of the area of coagulation necrosis as percentage of the whole
liver area after hepatic artery embolization with 200-500 or 500-1000 pm soluble

gelatin sponge particles

200-500 um SGSPs 500-1000 pm SGSPs P value
Pig number Value Pig number Value

1 7.62 1 4.19

2 10.8 2 3.68

3 8.68 3 5.26

4 7.36 4 4.62

Mean + SD 9.89 +4.04 Mean + SD 4.44 +0.67 0.0027*

SGSPs = soluble gelatin sponge particles, SD = standard deviation.

*Student’s t test.
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(Fig.4) Micrograph of the liver specimen stained
with hematoxylin and eosin.

(a)non-necrosis part at 16xmagnification and at
80xmagnification(#),(b)necrosis part at
16xmagnification and at 80xmagnification(#).
coagulation necrosis *  remaining embolic
material in the hepatic artery —arrow
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