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Abstract The objective of this study is to determine if when chymopapain is loaded onto a nano-carrier, an injection
of it reduces the spreading range of the drug within the discs. The materials for the experiment, which were conducted
for three weeks, included fifteen intervertebral discs taken from two cadavers, which were divided according to the
types of injected chymopapain solutions as follows: ordinary chymopapain group and nano-carrier system group. The
nano-carrier system group was again divided into two subgroups according to the types of pluronics, the basic material
for the nano-carriers: Pluronic F 127(DA-PF 127) in the nano-carrier group and Pluronic F 68(DA-PF 68) in the
nano-carrier group. The results showed that the action of chymopapain using a pluronic-based nano-carrier system was
localized around the center of the injection site instead of broad spreading, compared to that of the ordinary
chymopapain group (p<0.01). This characteristic suggests a possible application to effective agents for minimally
invasive spinal treatment through which disc lesions were removed selectively.

Key Words : chymopapain, intervertebral disc herniation, minimally invasive spinal treatment
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[Fig. 1] Schematic representation of the preparation of
pluronic-based nano-carriers by single phase
photo-polymerization.  (This  diagram is
extracted from the cited paper under original
author's approval)
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[Table 1] Areas of destruction field of each group

Disc Destruction Mean destruction
1o. ea (Cm) area (Cn’)
1 271
Group A 2 2.1
Ordinary 3 1.26 2.2+0.7
chymopapain 4 251
5 2.39
6 112
Group B 7 0.69
NC(DA-PF127) 8 1.14 0.98+0.24
chyrmopapain 9 108
10 0.88
1 0.66
Group C 12 0.69
NC(DA-PF68) 13 1.01 0.784+0.18
chymopapain 14 0.84
15 0.72
(NC : nano-—carrier)



=

Z22Y(pluronic) 79t Y24k (nano—carrier)o] 2%

7ho] mututQl(chymopapain) o] 5 F7b 22 2484

3}
quidl

gol #

Cm"2

2.59

.194
2.0

90.%82

o
¢

A

[Fig. 2] Graphs of destruction area of each group
Statistically significant differences in areas of
dissolution field were observed between
group using nano-carrier (A and B) and
group using ordinary chymopapain (C). There

statistically significant difference

between nano-carrier groups (p<0.01).

was no

(@) (b) ()

[Fig. 3] Gross findings of transverse plane of bisected
disc after chemonucleolysis using each
chymopapain group.

Sample disc after injection of ordinary

chymopapain (a), chymopapain loaded in
DA-PF 127 based nano-carrier (b) and
chymopapain loaded in DA-PF 68 based
nano-carrier (¢). In disc (a), more distinct
destructed field is seen, compared with that of
disc (b) and (c) (demarcated by scale bars)

(a)
[Fig. 4] Microscopic findings of intervertebral discs
after chymopapain injection.
(a) Sample disc of ordinary chymopapain group
(x40 Magnification)

(b)

589

(b) Sample disc of chymopapain loaded in DA-PF127
based nano-carrier group (x200 Magnification) In sample
(a) disc, chymopapain is widely distributed in the
findings of amorphous eosinophilic material, and basic
microstructure and cells of disc are largely degenerated.
By comparison, in sample (b) disc, the working range of
chymopapain is more limited (demarcated by arrow
head) and the basic microstructure of disc beyond the
effective region is maintained better.
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