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2 of HIof ALHY TEAE o8 JS&AREY &89 U Bl nz2Ya Yok B AT7AME AATE A (xanthan, locust bean, guar
gum, chitosan % algin}& AAARE AH8E EHo2 gAFxgd st RaAH BEL Azt FADEASZRE A2 AAARY H54e
YRl AARZ AAHNEY FAHA et HrlatYth o]E¢ APFEY SRSl s AAste] B Aze] 42 F2A, FIFF s Yoo
BAGH WE S YAHRYE TRt A=) e H2EAH locust beanT guar gume A4S UAIZ, B8N T 2N Y A7 o B
HEol A AA FHFALE vehddien, 98 AAIEAZRY AZE B4 QEL B0 oA AAAREAY H5HE Jeug

Abstract: Recently there has been an explosion of interest in the topic of biodegradable polymers for medical applications. In this study, films were
prepared by solution casting method using natural polymers (xanthan, locust bean, guar gum, chitosan and algin) as biomaterials. Biocompatibility
of films prepared from natural polymer as a skin implant was evaluated. These biodegradable films were subcutaneously implanted in the back of
rats and their biodegradability was investigated by the evaluation of changes in structure, film weight and hematology as a function of time for the
biotransformation. The result of rats test showed that locust bean and guar gum induced some suspects of non-biocompatibility in the tissue by
foreign body reaction 24 and 48 hrs after implantation. These results showed the potential of partial biodegradable films prepared from natural
polymer for ideal skin biomaterials at short period.
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Table 1. Grouping of Rats for Subcutaneous Implant Experiments

Locust

Grouping | Control Guar bean Chitosan| Algin
gum gum
gum
Insertion
.e[hr]Z44824482448244848724872

No.ofRatf 7| 7| 7| 7| 7| 7| 77|77 7]7
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221%, A 04% o, 24 06% o, B 80% ols}, A4 50%
ojshet Wt FEFE H=o AFRol FHIAT AYd A&
¥ A= dzed JdiRATez FEIYLH, o/ Table
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Table 2. Changes of Dry Weight of Natural Polymer During
Implant Experiment

Time 24 hrs 48 hrs

Materials Beginning | Final | Beginning | Final

Guar gum 79+37 N/E* 73141 | NE*

Locust bean gum | 225 + 11.8 (206 + 145| 73 =39 N/E*

Xanthan gum 120 £ 58 N/E* 6.7 152 N/E*
Time 48 hrs 72 hrs
Materials Start Final Start Final
Chitosan 92+28 | 74+16 | 9822 | 57+25
Algin 9534 | 42+17 | 14758 N/E*
Unit: mg of film

* N/ENot Evaluated in appropriate weight
** The values expressed as a mean * SD (n=7)

Table 3. Changes of Body Weight of Natural Polymer During
Subcutaneous Implant Experiment

Time 24 hrs 48 hrs

Materials Beginning Final Beginning Final

Controls BIE27T | WO | BIEW | B3]

Guar gum 2251216259+ 235|231 =205 | 244 + 218

Locust bean gum | 274 £ 262 | 274 + 265 | 257 + 184 | 254 + 192

Xanthan gum | 266 £ 232 | 258 + 24.2 | 249 + 179 | 243 + 167

Time 48 hrs 72 hrs

Materials Beginning | Final | Beginning | Final

Chitosan 2611203 | 252+ 238|252+ 220 | 248 + 222

Algin 251 £210 | 255+ 234 | 250 +£21.7 | 255 + 234

Unit: g for rat
* The values expressed as a mean * SD (n="7)
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Figure 1. SEM photographs of dried film of surface sectional
view; (a) before and (b) after 24 hours of implant (magnifica-
tions X 2000).
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Table 4. Changes of Number of Hematological Components During Subcutaneous Implant for Biodegradable Films

—_— Group WBC RBC HGB HCT MCV MCH MCHC PLT
[x10%4L] | [x10%4L] lg/dL] [9] [fL] [pgl [g/dL] [X10%L]
Standard 66~126 | 67~975 | 134~158 | 444~504 | 498~698 | 143~220 | 262~354 | 150~450
controls 660232 | 733+23 | 153+34 | 497+85 | 678+124 | 209+63 | 308+57 | 415+112
after Guar 768311 | 6841212 | 145+46 | 46578 | 679+ 146 | 212+74 | 313+62 | 766+ 212
2 hrs Locust 679+356 | 7304254 | 144+32 | 468+ 64 | 641124 | 198+57 | 08+58 | 6L 145
Xanthan 519+204 | 670+272 | 143%36 | 47+61 | 682+138 | 21463 | 313+62 | 812+231
Guar 167+676 | 889+305 | 169*56 | 591+11 | 665115 | 190+53 | B7+52 | 712+ 165
Locust U6T 21 | 894+313 | 17563 | 608*14 | 681+ 143 | 196+59 | 288+47 | 36+ 183
gf;s Xanthan 130+623 | 769+284 | 155+48 | 533+13 | 693125 | 201+63 | 20*+59 | 800+218
Chitosan 69+324 | 804+ 191 | 175+38 | 490+63 | 610+ 114 | 18656 | 30457 | 649+ 147
Algin 1045204 | 694+272 | 13836 | 463%61 | 666138 | 199+63 | 209+62 | 792+ 231
after Chitosan 90+445 | 7861210 | 162%42 | 509 | 700+92 | 0646 | 204*43 | %9121
72 hrs Algin 97+265 | 868+108 | 173442 | 58%11 | 643182 | 199446 | 31064 | 98 + 184
* The values expressed as a mean = SD (n=7)
Table 5. Changes of Number of WBC Components(Differential Counts) During Subcutaneous Implant for Biodegradable Films
Neutrophil Lymphocyte Monocyte Eosinophil Basophil
Time Group
9% | [x10%uL] % [x10%uL] % | [x10%uL] [x10%/uL] % [x10%L]
Standard | 9~2 | 110~40 |556~832|630~1090 | 0~50 | 01~04 | 0~06 | 003~006 | 0~10 | 01~015
control |21 %£05| 1503 | 6712 | 4705 |56+ 16 [04*011|05* 005|004 %001 |03 +001| 003 % 001
after Guar 12£17| 0902 | 78+2 | 6614 | 10+12 |01+ 006|07+ 004|006+ 001|03+ 001 | 002+ 001
24 hrs Locust |20+25| 18+03 | 68£12 | 43£05 | 41£06 |04+010|05% 005|001 =001 |03+ 001 | 0.28 = 0.4
Xanthan |14+ 14| 07+03 | 79+20 | 4203 | 04+01 |02+ 008(16*0.14|008+002|01 £ 001|001 £ 001
Guar 1609| 14+03 | 6614 | 87+16 |53+14 |18%003|03+004]009*002]11%002| 008005
Locust | 18+12| 32%14 | 5310 | 146+ 35 | 6424 |27 = 008|05+ 001|008+ 002| 1.5+ 0.07 | 060 + 009
gﬁs; Xanthan | 11%09 | 09+05 | 73+25 | 9428 | 43+10 [05+005]04 % 002|005+ 001| 09+ 0.04 | 0.12 £ 0.03
Chitosan | 16+12| 1203 | 68+ 15 | 49+12 | 7324 |05+ 003 {07+ 005|005+ 002|04 + 002 | 0.03 + 002
Algin 12414 1803 | 76+14 | 79+03 | 1501 |02 %006 |07+ 007|008+ 002|04+ 001 | 0.04 + 001
after Chitosan | 12408 | 1103 | 71£11 | 84+ 14 | 64%16 |09+ 005|06* 003|007 £ 001 |04+ 001|005+ 0.02
12 s Algin | 18+21| 39%04 | 6615 | 6424 |26+13 |02+ 001|107 002010+ 001|04 % 002|003+ 001

* The values expressed as a mean = SD (n=7)
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