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FAAAAR A B4 (SEM, Scanning Electron
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Figure legends

Figure 1. Basic units of electron beam accelerator (A), target
specimen holder including six units (B), and prepared cellulose
membrane appearance after compressive packing with ethylene

oxide gas sterilization.

Figure 2. FE—SEM findings of cellulose membrane under the
1MeV—-0.12mA—-120kGy (above) and 2MeV—-0.12mA—-120kGy

(below) electron beam irradiation.

Figure 3. Amino acid analysis of cellulose membrane under the
IMeV—-0.12mA—-1kGy (A) and 1MeV-0.12mA-10kGy (B)
electron beam irradiation, showing the detection intensity of Asp,
Thr, Ser, Glu, Gly, Ala, Val, Ile, Leu, Phe, Lys, and NHj according to

the retention time.

Figure 4. ATR—IR spectra of cellulose membrane (upper, red), and
electron beam irradiated cellulose membrane, from middle to bottom

(green, blue and violet).

Figure 5. Survey spectrum of cellulose membrane, showing the
characteristic binding energy of carbon (Cls) and oxygen (Ols)

without differences between each electron beam irradiated group.
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Figure 6. Inner surface of 1MeV-0.12mA-1kGy irradiated cellulose
membrane, x 5.0 k (A), x 20.0 k (B), and x 50.0 k (C), and outer
surface of 1MeV-0.12mA-1kGy irradiated cellulose membrane, x
5.0 k (D), x 20.0 k (E), and x 50.0 k (F). Inner surface of 1MeV-
0.12mA-30kGy irradiated cellulose membrane, x 5.0 k (G), x 20.0 k
(H), and x 50.0 k (I), and outer surface of 1MeV-0.12mA-30kGy
irradiated cellulose membrane, x 5.0 k (J), x 20.0 k (K), and x 50.0
k (L). Inner surface of 1MeV-0.12mA-120kGy irradiated cellulose
membrane, x 5.0 k (M), x 20.0 k (N), and x 50.0 k (O), and outer
surface of 1MeV-0.12mA-120kGy irradiated cellulose membrane, x

5.0k (P), x 20.0 k (Q), and x 50.0 k (R).

Figure 7. Inner surface of 1MeV-0.24mA-1kGy irradiated cellulose
membrane, x 5.0 k (A), x 20.0 k (B), and x 50.0 k (C), and outer
surface of 1MeV-0.24mA-1kGy irradiated cellulose membrane, x
5.0 k (D), x 20.0 k (E), and x 50.0 k (F). Inner surface of 1MeV-
0.24mA-30kGy irradiated cellulose membrane, x 5.0 k (G), x 20.0 k
(H), and x 50.0 k (I), and outer surface of 1MeV-0.24mA-30kGy
irradiated cellulose membrane, x 5.0 k (J), x 20.0 k (K), and x 50.0
k (L). Inner surface of 1MeV-0.24mA-120kGy irradiated cellulose
membrane, x 5.0 k (M), x 20.0 k (N), and x 50.0 k (O), and outer
surface of 1MeV-0.24mA-120kGy irradiated cellulose membrane, x

5.0k (P), x 20.0 k (Q), and x 50.0 k (R).
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Figure 8. Inner surface of 2MeV-0.24mA-1kGy irradiated cellulose
membrane, x 5.0 k (A), x 20.0 k (B), and x 50.0 k (C), and outer
surface of 2MeV-0.24mA-1kGy irradiated cellulose membrane, x
5.0 k (D), x 20.0 k (E), and x 50.0 k (F). Inner surface of 2MeV-
0.24mA-30kGy irradiated cellulose membrane, x 5.0 k (G), x 20.0 k
(H), and x 50.0 k (I), and outer surface of 2MeV-0.24mA-30kGy
irradiated cellulose membrane, x 5.0 k (J), x 20.0 k (K), and x 50.0
k (L). Inner surface of 2MeV-0.24mA-120kGy irradiated cellulose
membrane, x 5.0 k (M), x 20.0 k (N), and x 50.0 k (O), and outer
surface of 2MeV-0.24mA-120kGy irradiated cellulose membrane, x

5.0k (P), x 20.0 k (Q), and x 50.0 k (R).

Figure 9. Schematic drawings of cellulose microfibrils showing

cellulose cross—linking protein (CCP) and cellulose binding domain

(CBD).

Figure 10. Schematic drawings of cellulose microfibril with lignin

and cross—linking protein (CCP).

Figure 11. Schematic drawings of extracellular cellulose microfibril

attached to the intracellular microtubule
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Figure 11.
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Abstract

Basic characteristics of cellulose
membrane after electron beam
irradiation

Narae Song
Department of Dentistry
School of Dentistry

Seoul National University

Styela clava, called non—native tunicate or sea squirt, is habitat
which include bays and harbors in Korea and several sites in the
sea faced world. To make an advantageous bone regeneration
membrane, we have developed cellulose membrane (CM) from this
native sea squirt skin from several years ago. The aim of this study
is to evaluate the effect and potential of electron beam (E—beam)
irradiation treatment to this CM.

We used 1.0 MeV linear accelerator and 2.0 MeV

superconductive linear accelerator (power 100 kW, pressure 115
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kPa, temperature —30~120 T, sensor sensitivity 0.1~1.2 mV/kPa,
generating power sensitivity 44.75 mV/kPa, supply voltage 5+0.25
V) with different irradiation dose such as 1, 10, 30, 120 kGy.
Structural changes in this polysaccharide CM were studied in vitro,
by elementary and amino acid analysis, elementary analysis using
field emission scanning electron microscope (FE—SEM), electron
spectroscopy for chemical analysis (ESCA), attenuated total
reflection infrared (ATR-IR) analysis and scanning electron
microscopy (SEM).

Very small amounts of peptide fragment derived from this
CM, such as CCP (cellulose crosslinking protein), which is a kind of
anchoring protein composed of glycocalyx, could be lost its own
structure. Scissioning of long carbohydrate polymers can be
observed in SEM findings, and uniform turgor pressure to keep
CM’ s own directions can be changed to be elongated after E—beam
irradiation. Arrangements of microtubules can also be changed
indirectly, so cellulose and enzyme complexes were able to be
migrated in the plasma membrane. Tensile strength of CM can be
changed because any polysaccharides cross—link was able to lose
their own resistance to compression.

E—beam treatment involves accelerating a beam of electrons
to near the speed of light and by utilizing an oscillating magnetic
field, sweeping the electrons back and forth across the CM. It can

be thought to modify physical, chemical, molecular and biological
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properties. CCP was lost after E—beam irradiation, and so strong
cross—linking binding of each fibrils was detached each other. So
the possibilities of clinical application of E—beam irradiated CM as
the biodegradable or resorbable membrane in the bone regeneration

field can be able to be suggested.

Keywords : Cellulose crosslinking protein (CCP), Cellulose

membrane (CM), Electron beam irradiation (EBI), Guided

bone regeneration (GBR), Surface characteristics

Student Number : 2009—-22692
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