Jobodgbbooboboouoobooobouobobga
goougon

E-mail: 9510866 @mail.dyu.edu.tw

g
coooooO00oOoOooOoUoboOoQoOoUooOooOoOobDOoOo1OMmy/mMLOOCO0ODOOOOODOODODODOOObDOBo
0o0.25005010204mg/mLOO0O0OCO000OOeenipinCO0000C0O0 000DCOOODOOOODOOOOO
gboodl-e00nbooboobobo0bo0bob0 OFE-=SEMO0ODOODO0O0OD0O0DO0DOODOO2310 298 nm
OO0OO00QgenipinD 00000 ODOOOODOOOFTIROODOOOO0ODOOOOODOOOODOOOODDOOO
gbooob Oo12ocm-10000000O000DO0O0O0DOO0O0OODOOOOO0OOO0ODOOO0OOOOObOODbO0ODbO
o00o0bO0bO0o0ooO0oboU0o0o0bo0obO0o0oboD0bUo0obOObOobOOoODnD (caco-2) 000D ODOOOODODOO
O000O0OgenipinDO0000O0OO0OO0OOODO100p g/mLO OCaco-2cellD 00 O00OOOOTEEROOODOODO
O0000O0000D0O0Db0U0O0ODOwypanblueD O OO00OODOOOS060000000DO0O0OOODOODOOOOODO
gooobdol~40 booboobooobo

ooo0:0bo0obo0obobooboobooboobon

00
D000 000 OO0 e OO D00 s VO OODO e v
PP RIPRTRN VIO O s VIE O OO e xO0O
D s Xi OOO D000 e 1000 OO0D0 s 2210000000
OO0 i 22110000000000 v 221200000000000 i 42130000
OO0O0000O0000 ... 5214000000000 . 522000000 s 9230000
O e 102400000000 s 10241 Caco-20 0000 i 1324200000
OO00000O00 .. 1425000000 e 1425100000000 i 1600000
OO0 e 183100 e 183200 i 203300
O e 203400000000 e 20350000 i 23000 000
O e 25410000 e, 25420 0000000000 i 26421000000
OO000 i 264220 00000 i 2742300000 e, 28430000000
OO0000 e 304310000000000 i 31440000 e 3244100000
O000OFE-SEMO ............... 32442000000000000FTIRO.......... 3244300000 i 3345
OO0D0O e 344510000 e 344520000 e, 35453000
O e 3545AMTTODO v 364550000000 e 374.5.6 Caco-2cell 0 O
D000 e 37 4.5.7 Transepithlial electrical resistance (TEER)........ccccccoevvinvieneiennnn. 38458 TrypanbuleD O OO
O e BBOO0 DOOD v 4051000000000 i 4052000000
O e 40530 000000000000 e 4254000000000 0(FE-SEM)......cc.... 44541
O0D00000000 445420000000 i, 455000000000000FTIR
O e 5656 D00 OO o 60570000 i 6358 MTTO O coovviiieieecene 65
S59TEERO O v 685.9.1Caco-2celld 0000 i 685.92 TEERO O ..oovovvvccccce 69 5.10
trypanblue DO OO0 v 72000 OO0 e, TAOODOD0 e, 7000000
CO00000O00 . 84000 0 210000000000DOO3DO 22000000000DODOOODOY

02300000000000130 24MTTO000170 4100000250 42000000290 43000000
0390 51000000000000410 520010 (a) FE-SEMO O (b)J 0 00460 5.30 0 20 (a) FE-SEMO O (b)J O
00470 540 030 (a) FESSEMO O ()0 0 0 0 48 0 5.50 0 40 (a) FE-SEMO O ()0 0 0 0 49 O 5.60 O 50 (a) FE-SEMO
OMOO000 500 570060(@@FESEMOO((MI 00051058000 000000050590000000000
(10000001)54 0 5.100 0 0 0 00 0 FE-SEMO 550 511 FTIROO57 0 512 FTIRO 0580 513D-0 000000061
0 514Caco2 000180000640 5150000 0MTTO O On=3067 0 5.16 Caco-2 celld 0 O O 0 180 O TEER

0700 51700000 TEERODO 710 5.18trypanblue 000073000 0 21000000000000060 220
000000080 230000000000000000110 2400 Caco-2¢celll000000000150 3100



000000000210 41030+ 0100000000 0D0O0DOKO290 420000000000000DO30
043Caco-20 0000340 5100000000430 52000000000530530000000000003%9
0540000000062

goon

0000 1000000002010 0000000000000153):52-570 2.0002004000000000000000000
00000013:48-490 3.00020010 0 0000000000000 O0O0O0DO10:44-550 4. 00000 00200500000000
0000000000 000000M27339100 5. 000000000000000020010000/000000001-16400
JdodooooogdeObObObDz20000000000000000000000032040:18-280 7. 000020020000000
0000000000000 00000000D0DO0000000D0DO14-150 8.00002001000000-000000000OO
OO00000000 15@2):36-450 9.0 00020040 000000000 DOO0O0DODODO0ODOOO0DDODOODOODODDOODOOOOO
O00000oOoOo1s500 10.0000000020040000000000000000013:29-320 11.0000200200000000
0000000000000 000D000000007-270 122000020000 00000000000000000O
032(11):27-350 13.000020010 000000000000 000O0O0O0O0ODOOO0OOOOO0ODOOO0ODOS15-S360 0O0O0O 1.
Asada, M., Takahashi, H., Okamoto, H., Tanino, H. and Danjo, K. 2004. Theophylline particle design using chitosan by the spray Drying. Int. J.
Pharm. 270:167-174. 2. Cafaggi, S., Leardi, R. B., Parodi, Caviglioli, G., Russo, E. and Bignardi G. 2005. Preparation and evaluation of a chitosan
salt— poloxamer 407 basednmatrix for buccal drug delivery . J. Control. Release 102: 159— 169 3. Cerchiara, T., Luppi, B., Bigucci, F. And
Zecchi, V. 2003. Chitosan salt as nasal sustained delivery systems for peptidic drugs. Pharmacy and pharmacology. 55:1623-1627. 4. Chen, R. H.
and Tsaih, M. L. 1997. Effect of molecular weight and urea on the conformation of chitosan molecules in dilute solutions. Int. J. Biol. Macromol.
20:233-240. 5. Chen R. H. and Tsaih., M. L. 1998. Effect of temperature on the intrinsic viscosity and conformation of chitosan in dilute HCI
solution. Int. J. Biol. Macromol. 23:135-141. 6. Corrigan, D. O., Anne, M. H. and Corrigan, O. I. 2006. Preparation and release of salbutamol
from chitosan and chitosan co-spray dried compacts and multiparticulates. Eu. J. Pharm. Biophar m. 62 : 295-305 7. Delie, F. and Rubas, W. 1997.
A human colonic cell line sharing similarities with enterocytes as a model to examine oral absorption: advantages and limitations of the Caco-2
model. Crit Rev Ther Drug Carrier Syst 14(3):221-286. 8. Desai, K. G. H. and Park, H. J. 2005. Encapsulation of vitamin C in tripolyphosphate
cross-linked chitosan microspheres by spray drying. J. Microencapsul. 22(2):179-192. 9. Dodane, V., Khan, M. A. and Merwin., J. R. 1999. Effect
of chitosan on epithelial permeability and structure. Int. J. Pharm 182:21-32. 10. Eirheim, H. U., Bundgaard, C. and Nielsen, H. M. 2004.
Evaluation of different toxicity assays applied to proliferating cells and to stratified epithelium in relation to permeability enhancement with
glycocholate. Toxicol. Vitro 18:649-657. 11. Ganza-GonzaAlez, A., Anguiano-lgea, S., Otero-Espinar, F.J. and Blanco MeAndez, J. 1999.
Chitosan and chondroitin microspheres for oral-administration controlled release of metoclopramide, Eur. J. Pharm. Biopharm. 48:149-155. 12.
Gavini, E., Rassu, G., Sanna, V., Cossu, M. and Giunchedi, P. 2005. Mucoadhesive microspheres for nasal administration of an antiemetic drug,
metoclopramide:in-vitro/ex-vivo studies. J. P. P. 57:287-294. 13. Grenha, A., Seijo, B. and Remunan-Lopez, C. 2005. Microencapsulated chitosan
nanoparticles for lung protein delivery. Eur. J. Pharm. Sci. 25:427-437. 14. He, P., Davis, S. S. and Illum, L. 1999. Chitosan microspheres prepared
by spray drying. Int. J. Pharm 187:53-65. 15. Huang, Y. C., Yeh, M. K. and Chiang, C. H. 2002. Formulation factoes in preparing BT M-chitosan
microspheres by spray drying method. Int. J. Pharm 242:239-242. 16. Jin, J., Song, M. and Hourston, D. J. 2004. Novel Chitosan-Based Films
Cross-Linked by Genipin with Improved Physical Properties. Biomacro- molecules. 5:162-168 17. Kotze, A.F., Luesen, H. L., Leeuw, Boer, B. J.
de., B. G. de., Verhoef, J. C. and Junginger, H. E. 1998. Comparison of the effect of different chitosan salts and N-trimethyl chitosan chloride on
the permeability of intestinal epithelial cells (Caco-2) J. Control. Release. 51 : 35-46. 18. Lehr C. M. 2000. Lectin-mediated drug delivery: the
second generation of bioadhesives. J. Control. Release 65:19-29. 19. Liu, D. Z., LeCluyse, E.L. and Thakker, D. R. 1999.
Dodecylphosphocholine-mediated enhancement of paracellular permeability and cytotoxicity in Caco-2 cell monolayers. J. Pharm. Sci.
88(11):1161-1168. 20. Martinac, A., Filipovic-Grcic, J., Voinovich, D., Perissutti, B. and Franceschinis, E. 2005. Development and bioadhesive
properties of chitosan-ethylcellulose microspheres for nasal delivery. Int. J. Pharm 291:69-77. 21. Maestrelli, F., Zerrouk, N., Chemtob, C. and
Mura, P. 2004. Influence of chitosan and its glutamate and hydrochloride salts on naproxen dissolution rate and permeation across Caco-2 cells.
Int. J. Pharm 271:257— 267. 22. Merwe, S.M. van der, Verhoefb, J.C., Verheijdenc, J. H. M., Kotze’ , A. F. and Junginger, H. E. 2004.
Trimethylated chitosan as polymeric absorption enhancer for improved peroral delivery of peptide drugs. Eur. J. Pharm. Biopharm 58 : 225-235.
23. Mi, F. L., Wong, T., Shyu, S. 1999. Chitosan modification of polymeric chemphysical properties of spray-dried microspheres to control the
release of antibiotic drug. J. Appl. Polym. Sci 71:749-759. 24. Mi, F. L., Kuanb, C. Y., Shyub, S. S., Lee, S. T. and Chang, S. F. 2000. The study of
gelation kinetics and chain-relaxation properties of glutaraldehyde-cross-linkes chitosan gel and their effects on microspheres preparation and drug
release. Carbohydr. Polym 41:389-396. 25. Mi, F. L., TAN, Y. C,, LIANG, H. C., HUANG, R. N. and SUNG, H. W. 2001. In vitro evaluation of
a chitosan membrane cross-linked with genipin. Polymer Edn. 8:835-850. 26. Mi, F. L., Sung, H. W. and Shyu, S. S. 2002. Drug release from
chitosan— alginate complex beads reinforced by a naturally occurring cross-linking agent. Carbohydr. Polym 48:61-72. 27. Mi, F. L., Sung, H. W.,
Shyu, S. S., Su, C. C. and Peng, C. H. 2003. Synthesis and characterization of biodegradable TPP/genipin co-crosslinked chitosan gel beads.
Polymer. 44:6521-6530. 28. Mosmann, T., 1983. Rapid colorimetric assay for cellular growth and survival: Application to proliferation and



cytotoxicity assays. Journal of Immoloxnal methods. 65:55-63. 29. Muzzarelli, C., Stanic, V., Gobbi, L., Tosi, G. and Muzzarelli, R. A. A. 2004.
Spray-drying of solutions containing Chitosan together with polyuronans and characterization of the microspheres. Carbohyd. Polym. 57:73-82.
30. Mwale, F., lordanova, M., Demers, C. N., Steffen, T., Roughley, P. and John Antoniou, M. D. 2005. Biological Evaluation of Chitosan Salts
Cross-Linked to Genipin as a Cell Scaffold for Disk Tissue Engineering. Tissue Eng. 11:130-140 31. Nunthanid, J., Laungana-anan, M.,
Sriamornsak, P. Limmatvapirat, S., Puttipipatkhachorn, S., Lim, L. Y. and Khor, E. 2004. Characterization of Chitosan acetate as a binder for
sustained release tablets. J. Control. Release 99:15-26. 32. Olivier, P., Testard, P., Marzin, D. and Abbott, D. 1995. Effect of High Polyol
Concentrations on the Neutral Red Absorption Assay and Tetrazolium-MTT Test of Rat Hepatocytes in Primary Culture. Toxicol. Vitro
9(2):133-138. 33. Pan, Y., Li, Y., Zhao, H., Zheng, J., Xu, H., W. J. Hao, G. and Cui, F. 2002. Bioadhesive polysaccharide in protein delivery
system: chitosan nanoparticles improve the intestinal absorption of insulin in vivo. Int. J. Pharm. 249:139-147. 34. Park, J. H., Kwon, S., Lee, M.,
Chung, H., Kim, J., Kim, Y., Park, R., Kim, 1., Seo, S. B., Kwon, I. C. and Jeong, S. Y. 2006. Self-assembled nanoparticles based on glycol
chitosan bearing hydrophobic moieties as carriers for doxorubicin: In vivo biodistribution and anti-tumor activity. Biomaterials 119-126. 35. Ravi
Kumar M. N.V. 2000. A review of chitin and chitosan applications. React. Funct. Polym., 46:1-27. 36. Rege, P. R., Garmise, R. J. and Block, L. H.
2003. Spray-dried chitinosans Part I: preparation and characterization. Int. J. Pharm 252:41-51. 37. Shih, C. M., Twu, Y. K. and Shieh, Y. T.
2006. Chitosan nanoparticles produced by a novel spray drying process. Advances in chitin science and technology: p335, April 23-26, 2006.
Korea. 38. Singla, A. K. and Chawla, M. 2001.Chitosan:some pharmaceutical and biological aspects and update. J. Phamcol. Pharm.
53:1047-1067. 39. Smith, J., Wood, E. and Dornish, M. 2004. Effect of chitosan on epithelial cell tight junctions. Pharm. Res 21(1):43-49. 40.
Somashekar, D. and Joseph, R. 1996. Chitosanases -- properties and applications: a review. Bioresour. Technol. 2:151-165. 41. Varum, K. M.,
Egelalndal, B. and Ellekjar, M. R. 1995. Characterization of partially N-acetylated chitosans by near infra-red spectroscopy. Carbohydr. Polym.
28:187-193. 42. Ward, P. D., Tippin, T. K. and Thakker, D. R. 2000. Enhancing paracellular permeability by modulating epithelial tight
junctions. Pharmaceutical Sciences & TechnologyToday. 3:346-358. 43. Walgren, R. A., Walle, U. K. and Walle, T. 1998. Transport of quercetin
and its glucosides across human intestinal epithelial Caco-2 cells. Biochem. Pharmacol. 55:1721-1727. 44. Yamamoto, H., Kuno, Y., Sugimoto, S.,
Takeuchi, H. and Kawashima,Y., 2005. Surface-modified PLGA nanosphere with chitosan improved pulmonary delivery of calcitonin by
mucoadhesion and opening of the intercellular tight junctions. J. Control. Release 102 (2): 373— 381.



