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ABSTRACT

A Chitulose film was made by dissolving chitin and cellulose in a dimethylacetamide/LiCl solvent
system. This film was completely degraded in 20 days in soil and penetrated by soil microorganisms in
16-26 hours. A permeability analysis of the film showed that water permeability was in the range of 0-
1875 1/mt/day, depending upon the ratio of chitin to cellulose and decreased with increasing a
cellulose content in the Chitulose film. The permeabilities of organic compounds, Na* and oxygen
change with the composition of the Chitulose film. The film was tested with a burned 2~3degree rat
for exploring its use as artificial skin. The rat was completely cured within 31 days without

inflammation.
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Fig.1. Apparatus for permeability measurement.
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224} chitin® QA7ZEs} o3 mgelA] WA
o] dojr g B dFoA chiting AR 72
£ 7}A cellulose® &§H3te] AZ2 “Chitulose”
e 32 EA filme whEo] PEsAde] I 2
7|22 8.5 vl FHEsc].

A g Uy
Chitulose film<2] &=

A2 chitingt acellulose {SIGMA AE)E
Z+zt 0~2% (w/w)#® N, N,—-dimethylacetamide
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{DMAc)® lithium chloride(LiCl) £vjol| &3}3}
T AgeA 37 Fob anbsle] b LA R
on, &9 chitintae—cellulose A HAE & &
o 50 um FA 9 Helzg FFA FjH(10cm
x10cm)ell ¥3, fejio 2 ol FAsA =X
g obg methanolel HR3le] LwlE A|A3}A
film& Az,

o] filme 4] F3 Yej2 A Chitulose film
olg} =3}t

Chitulose fimE2| £k AY

a7 13} e Fox AXE weksle] £7159 ¥
o]7} 20cmEAl & F, o] £tol| A film(1.5¢cm
D)% Fo8ke 789 & SA8)9

Chitulose fim&2| 7|, ofo|:cit g cie| &
T MY

o} 1A F71E A& AxEs] ¢ e F
$T AXNE 5 SA35, F714 0.IN
NaOHZ F3A17led ded oo Auksigle
o, 3A2ke Anthrone method(12)2, o}n]eAle
Lowry method(13)2 #Aa}a}qich.

Chitulose fimE2| E2f oS0l 2fst 2l U
ST A

2, 229, T, Be 3459 4L 2
AAse fAF o ERY F 2T 1gE
#Hs| 4 L. B broth 10mi¢t §7 cap tubeell 25C
ol 4 2~3U7F wiFE F o] B viE wikedls
2% filme] BAE F34AA] A% 500 umE
43 5§34 el L. B broth 5ml7} € tubed
gt widgid.

o213 AYPAAE 25CE w3 A filmo] &
F w g allA Fdo] 7Pt FRie] vhA v
AEEo] e WA o2 Fied F FAoE
QIgh wjA] Mzte] WstE A3}, filme] EoF v
AZoll A FAEE SAs

£ 20| Chitulose fimE2| X1 23T HE

ZFo] 9o Chitulose film& ¥y EYF &
20cm Wollth Wi EA17 ¥, 10 F, 1749 &, 270
4 Foll o] filmE Aol A4l £3) AEE FAMA
A+8w) 74 (Hitachi, S-510)2.2 2H33}9c}.

Chitulose filmE&<2| 1% NaCl £iiT A8
1% NaCl 9% AzsA T Ao A=
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(10ml)2 Y3 mess tube® F35 £4L 2447
5 EA38%l e, o] §AE HFE] 345 ato-
‘mic absorption spectrometer (GBC SCIENTH-
FIC EQUIPMENT PTY, STD, MODEL, 903 )24
£33 Na* ol ol & SAstgr.

Chitulose fimS<| A4 ST AlH ,
Chitulose film9] Atx: F3=& ZA317] 93l
Az FAE AR dFelt AaE, OB F
e A4E 2L Yo F F A4 FoF

e 44 ok SA3AH(Fig. 2).
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Fig.2. Apparatus for O; permeability measure—
ment.

Rat( F) Z|5lof|A{ Chitulose film<2| MA| 25T

400g =9 Rat 5 ¥4 6~7cm AEE ¥ A
A F ether® wlHA1A & 54 945 Scm A=
2 g F 95t 4A 2719 H4d filmS E
g o, AR 918 a4 SR Feigio

15 Fo w2599 filme 7o $A18 F A
Aol 4] Ea A E Axu] Aoz st}

Chitulose fim2 QIxXE|E2 M Rat( F) Z[F2| 3}
AEL2lo)f CHst A

= 2o g2 A RatE ether? v}3d F ¢
&4 golElE 2~3% 7}EFe S 4 o,
Hegds ZAAA 4L e Z9E FUx
70% 43LE 4253 ¥ 973" Chitulose film&
533519c).

Korean ]. Biotechnol. Bioeng.

2 91l Azt SHRA o] filmE ¥ IAAA
A ol Fod AFHE F4E B3
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Chitulose fimE<| Z8in|Zn} MX|3ojy Uzt

w74 F& A cellulose 2 chitin® micro-
filament’} & 4oJA filme] A e AL
oF 4~ glgl.ew, Chitulose film<chitin 1% : cellu-
lose 2%> 91X} chitin®} cellulose®] microfilament
7} AR 2 Z3hEo] oA filmoe] JA=H e
A& & F Asl(Fig. 3), AALHA fel| A=
Fds AT ke 71 27) Jepdei(Fig. 4).

Fig.3.Light Microscopy Photographs of the
Chitulose film(x200).
(Chitin 1%: Cellulose 2%)

T 28um

Fig.4. SEM photograph of outer surface of
Chitulose film.
(Chitin 1.5%: Cellulose 1%)
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Chitulose fimE< MEs|T AH

Chitulose films £} W wi& 30 Fol Azd
Ao AR Az, AY " A& FAF
4 9dslew (Fig. 5), °ld chitin 1% films}
Chitulose film{chitin 1% : cellulose 3%)Xt}
Chitulose film¢chitin 1.5% : cellulose 0.5%)>¢] &
of u|AEof o3k Fal7} #e] AP =} Table 1).

Fig.5. SEM photograph of surface of Chitulose
film(Chitin 1.5%:1%) 30 days burying in
soil

Table 1. Permeability of Chitulose films by soil

microorganisms.
Film | Composition(w/w)|Tickness| Area |Permeabilicy
number | Chitin | Cellulose| (pm) | (mm?) | time()
1 1 0 4 0.64 245128
2 1 1 b] 0.64 267144
3 1 2 3 0.64 911+4.2
4 1 3 5 0.64 246+17.7
5 1 05 4 0.64 123158
6 1.5 1 6 0.64 168127
7 L5 0.5 [ 0.64 168100
8 0 1.3 4 0.64 1931181

Chitulose fimE&2| £+ A¥

Film Az E F4AK) Fes sl 4
E AARE Wy} QA7) T 59 kA Ade)
A Jebts, cellulose §eke] Eod F4akol
728 ew Chitulose filme] thA|Z o2 Fpafo)
=93, 53] Chitulose film{chitin 1.5% : cellu—
lose 0.5% >4 F4go] 187,5001ml/m?/E A
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Table 2. Water permeability through various

Chitulose films.
Film Film Composition(w/w) Tickness Drying | Amount of
number | Chitin |Cellulose| (Hm) Me d.IOd Ve Pt
of film | (ml /m%/day)
1 1 0 24 | boiling 37500
2 13 0 40 boiling 78750
3 15 0 50 | boiling 52500
4 20 0 7.1 | boiling 24000
5 0 13 30 | boiling 15000
6 0 20 20 | boiling 15000
7 0 40 20 | boiling 1875
8 0 50 42 | boiling 0
9 0 60 7.5 boiling 0
10 1 1 1.5 | boiling 35625
1 1 2 30 | boiling 16875
12 1 3 30 | boiling 11250
13 13 0.2 50 | boiling 24375
14 1 0.5 40 |boiling | 101250
15 15 0.5 75 |boiling | 187500
16 L5 10 70 | boiling 56250
17 1 1 20 | airdrying 18750
18 1 2 20 | airdrying 0

ALyt JAEY F5 5o Ao day
2 o)§ F9th(Table 2).

Chitulose filme 74 T2 4 AAHE ch-
tin o]} cellulose film®.t} FA Velyko 22 chi-
tin#} cellulose®] E3Ha)&S WA AA o8 71%)
2 Saxel Ay 5o Ely AAe] kit
Chitulose film& AZE 4= Atk A}

Chitulose fimE2| $7|2 293} 1% NaCloj| .f
3t Fur

Chitulose filme 722 o] 7}A] 7)&4Ql {71%
9 39 =& AT A} Chitulose filmdchitin 1% :
cellulose 0% > A 0.1M citric acid®] $3}ko] 52,
500ml/m?/day® o2 filmell ®|shA 7} Eghe
o, 0.01M x| A= Chitulose film{chitin 1.0
% : cellulose 0.5% >°] 41,250ml/m?*/day 2. ¥}
o] 7} #9tew, 0.1M HCI= Chitulose film
{chitin 1% : cellulose 0.5%>lA T35} 714 =
otxz, chitin film(chitin 1% : cellulose 0% <l
71 B2 o2 Mol(Table 3) Chitulose filme]
ZA 2 57189 FF £v 348E gAY 4FA
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Table 3. Permeabilities of organic compounds
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Table 4. NaCl permeability through various Chi-

through various Chitulose films. tulose films.
i organic solution Gmount of permeates) Film Compositiontw/#) AII:/IO:]HE (l)f A;}](iulnt of
HO | IMHO | QIMGirc |00IMGhooe | cotMGheie Number P o t Per:leafn
(components) b/midy) | b /m¥ al | (/i) | ol /¥y) Chitin | Cellulose (nﬂe;gz‘:l:y) (ppm;
dy) | ol /ody)

— 1 15 05 | 33+27 |7480+2370
chitn 108 37500 | 11250 | 52500 | 18750 | 52500 2 1 0 35%11 | 11400+1500
celilose 0% 3 0 13 | 31+07 |940+1250
3:;0:5% 101250 | 33750 | 45000 | 41250 | 75000 4 1 1 32428 | 790043021

— 5 1 2 14+11 11270+5155
2‘1“‘:;5:5 4| 187500 22500 | 18750 | 26250 | 26250 6 1 3 05+03 |1616+5170

— 7 1 05 36+13 94016100
WILF | Soaso| 2es0| 7500  7500| 11250 8 L5 1 35412 | 7150+2830
cellulose 1.0%

di 0% 15000 | 22500 | 26250 | 11250 | 33750 Table 5. O; permeability through various Chitu-
cellulose 20%
lose films.

24 F9 FHEot 2, dEFRel depa A9 Film Composition(w/w) o
Mol Exs} o]Zol Ak AL o 2 gjofeh. Number Chitin Celluloss Oxcm’/m’/day)
4, 1% NaCl T2 Chitulose film{chitin 1 o) 13 14350
1% : cellulose 0.5% >l A NaCl¢] %5-3}eko] 3.6ml/ 2 1 3 14
m’/day2 7} £& F#H#E Hgon, Chitu 3 1 12750
lose film{chitin 1% : cellulose 3%)¢] 0.5ml/m%/ 4 1 0.5 17850
day2 7} W& F33ks B4}, 5 1 2 5292
oo ukaljA] Na* F3}ko] chitin film 1% 44 6 1 1 348

11,400ml/m?/day® 7} ¥3tow, Chitulose fi-
Im(chitin 1% : cellulose 0.5%>°] 940ml/m?/day
2 78 @& F3eks BgonZ(Table 4) NaCl
4o FFHR} Na* o] 29 Filefo] M2 rh=
A dehte Aol Bop 83 Na® o] %3}
=F 2Edle BEL AZst] HinkE FelA 9
A4 P20 2 Chitulose filme] o149 4 glchn
9 Azt

Chitulose fimE<& M4 ST AH

A4 T3 %= Chitulose film{chitin 1% : cell-
ulose 3% >4 14cm’/m?/day® A9 £33 =7 o
29 uksle] Chitulose film{chitin 1% : cellulose
0.5%>°] A4 $3}(Table 5)7} 17,850cm¥m’/day
E o9 =4 Jeht 289 2XE 24P EH
A FHERE 2388 4 9len, AAY offe B
E717t QR we Ad AspRE AE TR
o] Ab4dH o] 8-o] 7| e},

2814

Fig.6. SEM photograph of Chitulose film(Chitin
1.5%:Cellulose 1.0%) after 7 days sub-
cutaneous imbeding in rat.
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Control  Chituiuse film

Fig.7. Healing with Chitulose film(Chitin 1%:
Cellulose 1%) as artificial skin on a rat
with 2~3 degree burn after 6 days.

Chitulose flmS<| Rat( ) |5l oi2 AF

A Az A F49E 2] fEA 3449
554 Fatell o EAA FI=E FRsgen, 7
7 Falel] EAA 7o) AxR Fol= Chitulose
filme] o%¥ut FajEigdon}, 309 Fol= A3
Ba FpEE AR Hol A AHibwe AA &
FAjol Frh= ZE o 5 Ak Fig. 6).

Chitulose film2| 2lxx|& CiE A

ATIALZAL ol FFs e Aot s A
o) 5 wslo] QAslde 2~3% HHE U F
B Chitulose filmE F2AAZAYY 432 e}
A 92, 6 Felle A7 AEH7] ARek
AR E9)7} FolEwA 159 Foll= Gx7} HejA
stew, 2090 Fol ®o] Eohti, 3091 Fof
A3 AfEe] BFS FA%A o4& controlr}
W] Af5e 5 ARIAFLEA o|§ Aol e

Ao & Ata =itk (Fig. 7, 8).
2 ¢

Chitin# cellulose® dimethylacetamide/LiCl 4
ool &34 A FjH YollA Chitulose filme A=
gtodch. o] filme Bokdola] 204 Fo A9 &
¥g)a1, EoF u]AEL 16~26hr Fol F3hA|z
Fd, 289 ¥ AES B A 29 T
= Chitulose filmell4] chitin, cellulose?] &3} v)&
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Fig.8. Healing with Chitulose film(Chitin 1%:
Cellulose 1%) as artifical skin 2~3 degree
burn of rat after 31 days.

o wz} 0~187,500ml/m?/dayZ cellulose ko]
& 5 55 @A Jehded, FARg:
el o3 AEAzuYe® AZXH o] 53
et

7E 57189 Hd, H4%3E Chitulose film
o) F5ol ot} 2] el chitind cellulose®] =
Aol we} A9 A4S Ve Nat o]
o tiF FHEE 2] e} By, Ak R
% 94} Chitulose filme &Ad) ole} 14~17,850
c’/mt/day® 2 zolE Bk 2~3% A&
o138 Fdlc} Chitulose filme JEH¥-Z A}4-F
Az 45 qle]l 14 Fol &x7} "ojzlx, 314
Foll A= o] A

A

B A7E Fsted 225 FA FA3A}
g9 olBz WAt A A= g )
Ty
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