
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                      6 LITERATURVERZEICHNIS 
_____________________________________________________________________________________________________ 

 



                                                                                     6 LITERATURVERZEICHNIS 
___________________________________________________________________ 

6 LITERATURVERZEICHNIS 

 
 
Ademola, J.I., Wester, R.C. and Maibach, H.I. (1992) Cutaneous metabolism of 

theophylline by the human skin. J Invest Dermatol, 98, 310-314. 
Aeby, P., Wyss, C., Beck, H., Griem, P., Scheffler, H. and Goebel, C. (2004) 

Characterization of the sensitizing potential of chemicals by in vitro analysis of 
dendritic cell activation and skin penetration. J Invest Dermatol, 122, 1154-
1164. 

Ahmed, S., Imai, T. and Otagiri, M. (1996) Evaluation of stereoselective transdermal 
transport and concurrent cutaneous hydrolysis of several ester prodrugs of 
propranolol: mechanism of stereoselective permeation. Pharm Res, 13, 1524-
1529. 

Al Masaoudi, T., Sieben, S. and Callahan, C.P. (2001) Eugenol but not isoeugenol 
induces CYP1A1 mRNA in human keratinocytes. International archives of 
allergy and immunology., 124, 309-311. 

Allombert-Blaise, C., Tamiji, S., Mortier, L., Fauvel, H., Tual, M., Delaporte, E., Piette, 
F., DeLassale, E.M., Formstecher, P., Marchetti, P. and Polakowska, R. 
(2003) Terminal differentiation of human epidermal keratinocytes involves 
mitochondria- and caspase-dependent cell death pathway. Cell Death Differ, 
10, 850-852. 

Amato, M., Isenschmid, M. and Huppi, P. (1991) Percutaneous caffeine application in 
the treatment of neonatal apnoea. Eur J Pediatr, 150, 592-594. 

An, N.M., Kim, D.D., Shin, Y.H. and Lee, C.H. (2003) Development of a novel soft 
hydrogel for the transdermal delivery of testosterone. Drug Dev Ind Pharm, 29, 
99-105. 

Anderson, B.J., Gunn, T.R., Holford, N.H. and Johnson, R. (1999) Caffeine overdose 
in a premature infant: clinical course and pharmacokinetics. Anaesth Intensive 
Care, 27, 307-311. 

Arnaud, M.J. (1985) Comparative metabolic disposition of [1-Me14C]caffeine in rats, 
mice, and Chinese hamsters. Drug Metab Dispos, 13, 471-478. 

Asselineau, D., Bernhard, B., Bailly, C. and Darmon, M. (1985) Epidermal 
morphogenesis and induction of the 67 kD keratin polypeptide by culture of 
human keratinocytes at the liquid-air interface. Exp Cell Res, 159, 536-539. 

Bando, H., Mohri, S., Yamashita, F., Takakura, Y. and Hashida, M. (1997) Effects of 
skin metabolism on percutaneous penetration of lipophilic drugs. J Pharm Sci, 
86, 759-761. 

Baron, J.M., Goh, L.B., Yao, D., Wolf, C.R. and Friedberg, T. (2001a) Modulation of 
P450 CYP3A4-dependent metabolism by P-glycoprotein: implications for P450 
phenotyping. J Pharmacol Exp Ther, 296, 351-358. 

Baron, J.M., Holler, D., Schiffer, R., Frankenberg, S., Neis, M., Merk, H.F. and Jugert, 
F.K. (2001b) Expression of multiple cytochrome p450 enzymes and multidrug 
resistance-associated transport proteins in human skin keratinocytes. J Invest 
Dermatol, 116, 541-548. 

Barrett, D.A. and Rutter, N. (1994) Transdermal delivery and the premature neonate. 
Crit Rev Ther Drug Carrier Syst, 11, 1-30. 

Bartek, M.J., LaBudde, J.A. and Maibach, H.I. (1972) Skin permeability in vivo: 
comparison in rat, rabbit, pig and man. J Invest Dermatol, 58, 114-123. 

130 



                                                                                                6 LITERATURVERZEICHNIS 
___________________________________________________________________ 

Barth, J., Lehr, K.H., Derendorf, H., Mollmann, H.W., Hohler, T. and Hochhaus, G. 
(1993) Studies on the pharmacokinetics and metabolism of prednicarbate after 
cutaneous and oral administration. Skin Pharmacol, 6, 179-186. 

Basketter, D.A., Pendlington, R.U. and Sarll, A. (1996) The role of P450 1A in the 
activation of prophaptens in skin sensitization. Journal of Investigative 
Dermatology, 106, 915. 

Bauerova, K., Matusova, D. and Kassai, Z. (2001) Chemical enhancers for 
transdermal drug transport. Eur J Drug Metab Pharmacokinet, 26, 85-94. 

Baynes, R.E., Halling, K.B. and Riviere, J.E. (1997) The influence of diethyl-m-
toluamide (DEET) on the percutaneous absorption of permethrin and carbaryl. 
Toxicol Appl Pharmacol, 144, 332-339. 

Bell, E., Ivarsson, B. and Merrill, C. (1979) Production of a tissue-like structure by 
contraction of collagen lattices by human fibroblasts of different proliferative 
potential in vitro. Proc Natl Acad Sci U S A, 76, 1274-1278. 

Benfeldt, E. (1999) In vivo microdialysis for the investigation of drug levels in the 
dermis and the effect of barrier perturbation on cutaneous drug penetration. 
Studies in hairless rats and human subjects. Acta Derm Venereol Suppl 
(Stockh), 206, 1-59. 

Bertaux, B., Morliere, P., Moreno, G., Courtalon, A., Masse, J.M. and Dubertret, L. 
(1988) Growth of melanocytes in a skin equivalent model in vitro. Br J 
Dermatol, 119, 503-512. 

Bertin, C., Zunino, H., Pittet, J.C., Beau, P., Pineau, P., Massonneau, M., Robert, C. 
and Hopkins, J. (2001) A double-blind evaluation of the activity of an anti-
cellulite product containing retinol, caffeine, and ruscogenine by a combination 
of several non-invasive methods. J Cosmet Sci, 52, 199-210. 

Bodde, H.E., Holman, B., Spies, F., Weerheim, A., Kempenaar, J., Mommaas, M. 
and Ponec, M. (1990) Freeze-fracture electron microscopy of in vitro 
reconstructed human epidermis. J Invest Dermatol, 95, 108-116. 

Boderke, P., Schittkowski, K., Wolf, M. and Merkle, H.P. (2000) Modeling of diffusion 
and concurrent metabolism in cutaneous tissue. J Theor Biol, 204, 393-407. 

Boehnlein, J., Sakr, A., Lichtin, J.L. and Bronaugh, R.L. (1994) Characterization of 
esterase and alcohol dehydrogenase activity in skin. Metabolism of retinyl 
palmitate to retinol (vitamin A) during percutaneous absorption. Pharm Res, 
11, 1155-1159. 

Boelsma, E., Gibbs, S., Faller, C. and Ponec, M. (2000) Characterization and 
comparison of reconstructed skin models: morphological and 
immunohistochemical evaluation. Acta Derm Venereol, 80, 82-88. 

Boogaard, P.J., van Elburg, P.A., de Kloe, K.P., Watson, W.P. and van Sittert, N.J. 
(1999) Metabolic inactivation of 2-oxiranylmethyl 2-ethyl-2,5-
dimethylhexanoate (C10GE) in skin, lung and liver of human, rat and mouse. 
Xenobiotica, 29, 987-1006. 

Bosman, I.J., Avegaart, S.R., Lawant, A.L., Ensing, K. and de Zeeuw, R.A. (1998) 
Evaluation of a novel diffusion cell for in vitro transdermal permeation: effects 
of injection height, volume and temperature. J Pharm Biomed Anal, 17, 493-
499. 

Bowen, A.R., Hanks, A.N., Allen, S.M., Alexander, A., Diedrich, M.J. and Grossman, 
D. (2003) Apoptosis regulators and responses in human melanocytic and 
keratinocytic cells. J Invest Dermatol, 120, 48-55. 

Boyce, S., Michel, S., Reichert, U., Shroot, B. and Schmidt, R. (1990) Reconstructed 
skin from cultured human keratinocytes and fibroblasts on a collagen-
glycosaminoglycan biopolymer substrate. Skin Pharmacol, 3, 136-143. 

131 



                                                                                     6 LITERATURVERZEICHNIS 
___________________________________________________________________ 

Bronaugh, R.L., Stewart, R.F. and Simon, M. (1986) Methods for in vitro 
percutaneous absorption studies. VII: Use of excised human skin. J Pharm 
Sci, 75, 1094-1097. 

Bronaugh, R.L., Stewart, R.F. and Storm, J.E. (1989) Extent of cutaneous 
metabolism during percutaneous absorption of xenobiotics. Toxicol Appl 
Pharmacol, 99, 534-543. 

Brunskill, N.J. (1998) Molecular interactions between albumin and proximal tubular 
cells. Exp Nephrol, 6, 491-495. 

Casciola-Rosen, L.A., Anhalt, G. and Rosen, A. (1994) Autoantigens targeted in 
systemic lupus erythematosus are clustered in two populations of surface 
structures on apoptotic keratinocytes. J Exp Med, 179, 1317-1330. 

Castro-Munozledo, F., Hernandez-Quintero, M., Marsch-Moreno, M. and Kuri-
Harcuch, W. (1997) Cultivation, serial transfer, and differentiation of epidermal 
keratinocytes in serum-free medium. Biochem Biophys Res Commun, 236, 
167-172. 

Caubet, M.S., Elbast, W., Dubuc, M.C. and Brazier, J.L. (2002) Analysis of urinary 
caffeine metabolites by HPLC-DAD: the use of metabolic ratios to assess 
CYP1A2 enzyme activity. J Pharm Biomed Anal, 27, 261-270. 

Christensen, E.I. and Birn, H. (2001) Megalin and cubilin: synergistic endocytic 
receptors in renal proximal tubule. Am J Physiol Renal Physiol, 280, F562-
573. 

COLIPA. (1995) Cosmetic Ingredients: Guidelines for Percutaneous Absorption / 
Penetration. COLIPA. 

Collier, S.W., Sale, M.E., Gastonguay, M.R., Bronaugh, R.L. and Schwartz, S.L. 
(1993) Role of stratum corneum, viable epidermis and saturable metabolism 
on percutaneous penetration of phenylazophenol. Pharmaceutical Research, 
10 (Suppl.), S412. 

Collier, S.W., Sheikh, N.M., Sakr, A., Lichtin, J.L., Stewart, R.F. and Bronaugh, R.L. 
(1989) Maintenance of skin viability during in vitro percutaneous 
absorption/metabolism studies. Toxicol Appl Pharmacol, 99, 522-533. 

Cooper, E.R. and Berner, B. (1985) Methods In Skin Research. John Wiley and 
Sons. 

Coulomb, B., Lebreton, C. and Dubertret, L. (1989) Influence of human dermal 
fibroblasts on epidermalization. J Invest Dermatol, 92, 122-125. 

Cozzani, E., Cacciapuoti, M., Parodi, A., Ghohestani, R. and Rebora, A. (2000) 
Desmosomes and their autoimmune pathologies. Eur J Dermatol, 10, 255-
261. 

Cross, S.E., Magnusson, B.M., Winckle, G., Anissimov, Y. and Roberts, M.S. (2003) 
Determination of the effect of lipophilicity on the in vitro permeability and tissue 
reservoir characteristics of topically applied solutes in human skin layers. J 
Invest Dermatol, 120, 759-764. 

de Heer, C., Bosman-Hoefakker, S. and Hakkert, B.C. (1999) Principles for study 
protocols addressing the dermal absorption of pesticides. TNO report, 
V98.356. 

Dias, M., Farinha, A., Faustino, E., Hadgraft, J., Pais, J. and Toscano, C. (1999) 
Topical delivery of caffeine from some commercial formulations. Int J Pharm, 
182, 41-47. 

Diembeck, W., Beck, H., Benech-Kieffer, F., Courtellemont, P., Dupuis, J., Lovell, W., 
Paye, M., Spengler, J. and Steiling, W. (1999) Test guidelines for in vitro 
assessment of dermal absorption and percutaneous penetration of cosmetic 

132 



                                                                                                6 LITERATURVERZEICHNIS 
___________________________________________________________________ 

ingredients. European Cosmetic, Toiletry and Perfumery Association. Food 
Chem Toxicol, 37, 191-205. 

Doucet, O., Garcia, N., Rosdy, M., Fartasch, M. and Zastrow, L. (1997) Critical 
events in the barrier development of reconstituted epidermis. Perspectives in 
Percutaneous Penetration, 5B, 141-144. 

Dreher, F., Fouchard, F., Patouillet, C., Andrian, M., Simonnet, J.T. and Benech-
Kieffer, F. (2002a) Comparison of cutaneous bioavailability of cosmetic 
preparations containing caffeine or alpha-tocopherol applied on human skin 
models or human skin ex vivo at finite doses. Skin Pharmacol Appl Skin 
Physiol, 15 Suppl 1, 40-58. 

Dreher, F., Patouillet, C., Fouchard, F., Zanini, M., Messager, A., Roguet, R., Cottin, 
M., Leclaire, J. and Benech-Kieffer, F. (2002b) Improvement of the 
experimental setup to assess cutaneous bioavailability on human skin models: 
dynamic protocol. Skin Pharmacol Appl Skin Physiol, 15 Suppl 1, 31-39. 

Drexler, H.G., Quentmeier, H., Dirks, W.G. and MacLeod, R.A. (2002) Bladder 
carcinoma cell line ECV304 is not a model system for endothelial cells. In Vitro 
Cell Dev Biol Anim, 38, 185-186; author reply 187. 

Du, L., Neis, M.M., Ladd, P.A., Lanza, D.L., Yost, G.S. and Keeney, D.S. (2005) 
Effects of the differentiated keratinocyte phenotype on expression levels of 
CYP1-4 family genes in human skin cells. Toxicol Appl Pharmacol. 

Duvall, E., Wyllie, A.H. and Morris, R.G. (1985) Macrophage recognition of cells 
undergoing programmed cell death (apoptosis). Immunology, 56, 351-358. 

EC. (1998) EC Directive concerning the placing of biocidal products on the market 
(L123/1-63). 

EC. (2003a) 7th Amendment to the EC Cosmetic Directive (L66/26-35). 
EC. (2003b) Amendment to the EC Directive relating to medicinal products for human 

use (L159/46-94). 
Eckert, R.L., Yaffe, M.B., Crish, J.F., Murthy, S., Rorke, E.A. and Welter, J.F. (1993) 

Involucrin--structure and role in envelope assembly. J Invest Dermatol, 100, 
613-617. 

Eckhart, L., Declercq, W., Ban, J., Rendl, M., Lengauer, B., Mayer, C., Lippens, S., 
Vandenabeele, P. and Tschachler, E. (2000) Terminal differentiation of human 
keratinocytes and stratum corneum formation is associated with caspase-14 
activation. J Invest Dermatol, 115, 1148-1151. 

EHSLC. (2002) Guidelines for analysis of samples from pharmacokinetic studies - 
Method Validation. Guidelines of European Horserace Scientific Liaison 
Committee. 

Elias, P.M. and Menon, G.K. (1991) Structural and lipid biochemical correlates of the 
epidermal permeability barrier. Adv Lipid Res, 24, 1-26. 

Erkan, E., De Leon, M. and Devarajan, P. (2001) Albumin overload induces 
apoptosis in LLC-PK(1) cells. Am J Physiol Renal Physiol, 280, F1107-1114. 

Fartasch, M., Bassukas, I.D. and Diepgen, T.L. (1993) Structural relationship 
between epidermal lipid lamellae, lamellar bodies and desmosomes in human 
epidermis: an ultrastructural study. Br J Dermatol, 128, 1-9. 

Fasano, W.J., Manning, L.A. and Green, J.W. (2002) Rapid integrity assessment of 
rat and human epidermal membranes for in vitro dermal regulatory testing: 
correlation of electrical resistance with tritiated water permeability. Toxicol In 
Vitro, 16, 731-740. 

Feldmann, R.J. and Maibach, H.I. (1969) Percutaneous penetration of steroids in 
man. J Invest Dermatol, 52, 89-94. 

133 



                                                                                     6 LITERATURVERZEICHNIS 
___________________________________________________________________ 

Fentem, J.H. and Botham, P.A. (2002) ECVAM's activities in validating alternative 
tests for skin corrosion and irritation. Altern Lab Anim, 30 Suppl 2, 61-67. 

Finnen, M.J., Herdman, M.L. and Shuster, S. (1985) Distribution and sub-cellular 
localization of drug metabolizing enzymes in the skin. Br J Dermatol, 113, 713-
721. 

Forestier, J.P. (1992) Les enzymes de l'espace extra cellulaire du stratum corneum. 
International Journal of Cosmetic Science, 14, 47-63. 

Frantz, S.W., Ballantyne, B., Beskitt, J.L., Tallant, M.J. and Greco, R.J. (1995) 
Pharmacokinetics of 2-ethyl-1,3-hexanediol. III. In vitro skin penetration 
comparisons using the excised skin of humans, rats, and rabbits. Fundam 
Appl Toxicol, 28, 1-8. 

Franz, T.J. (1975) Percutaneous absorption on the relevance of in vitro data. J Invest 
Dermatol, 64, 190-195. 

Freeman, A.E., Igel, H.J., Herrman, B.J. and Kleinfeld, K.L. (1976) Growth and 
characterization of human skin epithelial cell cultures. In Vitro, 12, 352-362. 

Gandarillas, A., Goldsmith, L.A., Gschmeissner, S., Leigh, I.M. and Watt, F.M. (1999) 
Evidence that apoptosis and terminal differentiation of epidermal keratinocytes 
are distinct processes. Exp Dermatol, 8, 71-79. 

Gawkrodger, D.J. (1995) Mikroanatomie der Haut. Churchill Livingstone, Stuttgart. 
Gazel, A., Ramphal, P., Rosdy, M., De Wever, B., Tornier, C., Hosein, N., Lee, B., 

Tomic-Canic, M. and Blumenberg, M. (2003) Transcriptional profiling of 
epidermal keratinocytes: comparison of genes expressed in skin, cultured 
keratinocytes, and reconstituted epidermis, using large DNA microarrays. J 
Invest Dermatol, 121, 1459-1468. 

Georgia, K.A., Samanidou, V.F. and Papadoyannis, I.N. (2001) Use of novel solid-
phase extraction sorbent materials for high-performance liquid 
chromatography quantitation of caffeine metabolism products methylxanthines 
and methyluric acids in samples of biological origin. J Chromatogr B Biomed 
Sci Appl, 759, 209-218. 

Gibbs, S., Boelsma, E., Kempenaar, J. and Ponec, M. (1998) Temperature-sensitive 
regulation of epidermal morphogenesis and the expression of cornified 
envelope precursors by EGF and TGF alpha. Cell Tissue Res, 292, 107-114. 

Gibbs, S., Vicanova, J., Bouwstra, J., Valstar, D., Kempenaar, J. and Ponec, M. 
(1997) Culture of reconstructed epidermis in a defined medium at 33 degrees 
C shows a delayed epidermal maturation, prolonged lifespan and improved 
stratum corneum. Arch Dermatol Res, 289, 585-595. 

Gilchrest, B.A., Nemore, R.E. and Maciag, T. (1980) Growth of human keratinocytes 
on fibronectin -coated plates. Cell Biol Int Rep, 4, 1009-1016. 

Gniadecki, R., Gajkowska, B., Bartosik, J., Hansen, M. and Wulf, H.C. (1998) 
Variable expression of apoptotic phenotype in keratinocytes treated with 
ultraviolet radiation, ceramide, or suspended in semisolid methylcellulose. 
Acta Derm Venereol, 78, 248-257. 

Gorodischer, R., Zmora, E., Ben-Zvi, Z., Warszwaski, D., Yaari, A., Sofer, S. and 
Arnaud, M.J. (1986) Urinary metabolites of caffeine in the premature infant. 
Eur J Clin Pharmacol, 31, 497-499. 

Goto, S., Uchida, T., Lee, C.K., Yasutake, T. and Zhang, J.B. (1993) Effect of various 
vehicles on ketoprofen permeation across excised hairless mouse skin. J 
Pharm Sci, 82, 959-963. 

Gysler, A., Kleuser, B., Sippl, W., Lange, K., Korting, H.C., Holtje, H.D. and Korting, 
H.C. (1999) Skin penetration and metabolism of topical glucocorticoids in 

134 



                                                                                                6 LITERATURVERZEICHNIS 
___________________________________________________________________ 

reconstructed epidermis and in excised human skin. Pharm Res, 16, 1386-
1391. 

Gysler, A., Lange, K., Korting, H.C. and Schafer-Korting, M. (1997) Prednicarbate 
biotransformation in human foreskin keratinocytes and fibroblasts. Pharm Res, 
14, 793-797. 

Ha, H.R., Chen, J., Freiburghaus, A.U. and Follath, F. (1995) Metabolism of 
theophylline by cDNA-expressed human cytochromes P-450. Br J Clin 
Pharmacol, 39, 321-326. 

Haberland, A., Santos Maia, C., Jores, K., Durrfeld, M., Mehnert, W., Schimke, I., 
Christ, B. and Schafer-Korting, M. (2003) Albumin effects on drug absorption 
and metabolism in reconstructed epidermis and excised pig skin. Altex, 20, 3-
9. 

Hadgraft, J. (2001) Modulation of the barrier function of the skin. Skin Pharmacol 
Appl Skin Physiol, 14 Suppl 1, 72-81. 

Hadgraft, J., Walters, K.A. and Guy, R.H. (1992) Epidermal lipids and topical drug 
delivery. Semin Dermatol, 11, 139-144. 

Han, Y.T., Han, Z.W., Yu, G.Y., Wang, Y.J., Cui, R.Y. and Wang, C.B. (2004) 
Inhibitory effect of polypeptide from Chlamys farreri on ultraviolet A-induced 
oxidative damage on human skin fibroblasts in vitro. Pharmacol Res, 49, 265-
274. 

Harris, I.R., Siefken, W., Beck-Oldach, K., Brandt, M., Wittern, K.P. and Pollet, D. 
(2002a) Comparison of activities dependent on glutathione S-transferase and 
cytochrome P-450 IA1 in cultured keratinocytes and reconstructed epidermal 
models. Skin Pharmacol Appl Skin Physiol, 15 Suppl 1, 59-67. 

Harris, I.R., Siefken, W., Beck-Oldach, K., Wittern, K.P. and Pollet, D. (2002b) 
NAD(P)H:quinone reductase activity in human epidermal keratinocytes and 
reconstructed epidermal models. Skin Pharmacol Appl Skin Physiol, 15 Suppl 
1, 68-73. 

Harrison, S.M., Barry, B.W. and Dugard, P.H. (1984) Effects of freezing on human 
skin permeability. J Pharm Pharmacol, 36, 261-262. 

Hartung, T., Bremer, S., Casati, S., Coecke, S., Corvi, R., Fortaner, S., Gribaldo, L., 
Halder, M., Hoffmann, S., Roi, A.J., Prieto, P., Sabbioni, E., Scott, L., Worth, 
A. and Zuang, V. (2004) A modular approach to the ECVAM principles on test 
validity. Altern Lab Anim, 32, 467-472. 

Henry, G., Li, W., Garner, W. and Woodley, D.T. (2003) Migration of human 
keratinocytes in plasma and serum and wound re-epithelialisation. Lancet, 
361, 574-576. 

Henseleit, U., Rosenbach, T. and Kolde, G. (1996) Induction of apoptosis in human 
HaCaT keratinocytes. Arch Dermatol Res, 288, 676-683. 

Hewitt, P.G., Perkins, J. and Hotchkiss, S.A. (2000) Metabolism of fluroxypyr, 
fluroxypyr methyl ester, and the herbicide fluroxypyr methylheptyl ester. I: 
during percutaneous absorption through fresh rat and human skin in vitro. 
Drug Metab Dispos, 28, 748-754. 

Heylings, J.R., Van de Sandt, J.J., Gilde, A.J. and Ward, R.J. (1998) Evaluation of 
SkinEthic human reconstituted epidermis for in vitro percutaneous absorption 
testing. Poster presentation: ICT. 

HHS. (1999) Guidance for Industry: Validation of Analytical Procedures: 
Methodology. U.S. Department of Health and Human Services. 

Hirel, B., Chesne, C., Pailheret, J.P. and Guillouzo, A. (1995) In Vitro expression of 
drug metabolizing enzyme activities in human adult keratinocytes under 

135 



                                                                                     6 LITERATURVERZEICHNIS 
___________________________________________________________________ 

various culture conditions and their response to inducers. Toxicology in vitro, 
9, 49-56. 

Hirvonen, J., Rytting, J.H., Paronen, P. and Urtti, A. (1991) Dodecyl N,N-
dimethylamino acetate and azone enhance drug penetration across human, 
snake, and rabbit skin. Pharm Res, 8, 933-937. 

Hoeller, D., Huppertz, B., Roos, T.C., Poblete Gutierrez, P., Merk, H.F., Frank, J. and 
Jugert, F.K. (2001) An improved and rapid method to construct skin 
equivalents from human hair follicles and fibroblasts. Exp Dermatol, 10, 264-
271. 

Hofer, T., Gerner, I., Gundert-Remy, U., Liebsch, M., Schulte, A., Spielmann, H., 
Vogel, R. and Wettig, K. (2004) Animal testing and alternative approaches for 
the human health risk assessment under the proposed new European 
chemicals regulation. Arch Toxicol. 

Hornstein, O.P. and Nürnberg, E. (1985) Die Haut als Aufnahme- und Wirkungsort 
der externen Therapie. Thieme, Stuttgart. 

Howes, D., Guy, R., Hadgraft, J., Heylings, J.R., Hoeck, U., Kemper, F., Maibach, H., 
Marty, J.P., Merck, H., Parra, J., Rekkas, D., Rondilli, I., Schäfer, H., Tauber, 
U. and Verbiese, N. (1996) Methods for assessing percutaneous absorption. 
The report and recommendations of ECVAM Workshop 13. ATLA, 24, 81-106. 

Hueber, F., Besnard, M., Schaefer, H. and Wepierre, J. (1994) Percutaneous 
absorption of estradiol and progesterone in normal and appendage-free skin 
of the hairless rat: lack of importance of nutritional blood flow. Skin Pharmacol, 
7, 245-256. 

Huggins, J. (2003) Alternatives to animal testing: research, trends, validation, 
regulatory acceptance. Altex, 20, 3-61. 

Indans, I. (2002) The use and interpretation of in vitro data in regulatory toxicology: 
cosmetics, toiletries and household products. Toxicol Lett, 127, 177-182. 

Isseroff, R.R., Martinez, D.T. and Ziboh, V.A. (1985) Alterations in fatty acid 
composition of murine keratinocytes with in vitro cultivation. J Invest Dermatol, 
85, 131-134. 

Jaattela, M. and Tschopp, J. (2003) Caspase-independent cell death in T 
lymphocytes. Nat Immunol, 4, 416-423. 

Jaeckle, E., Schaefer, U.F. and Loth, H. (2003) Comparison of effects of different 
ointment bases on the penetration of ketoprofen through heat-separated 
human epidermis and artificial lipid barriers. J Pharm Sci, 92, 1396-1406. 

Jansen, B.J., van Ruissen, F., Cerneus, S., Cloin, W., Bergers, M., van Erp, P.E. and 
Schalkwijk, J. (2003) Tumor necrosis factor related apoptosis inducing ligand 
triggers apoptosis in dividing but not in differentiating human epidermal 
keratinocytes. J Invest Dermatol, 121, 1433-1439. 

Jugert, F.K., Agarwal, R., Kuhn, A., Bickers, D.R., Merk, H.F. and Mukhtar, H. (1994) 
Multiple cytochrome P450 isozymes in murine skin: induction of P450 1A, 2B, 
2E, and 3A by dexamethasone. J Invest Dermatol, 102, 970-975. 

Kandarova, H., Liebsch, M., Genschow, E., Gerner, I., Traue, D., Slawik, B. and 
Spielmann, H. (2004) Optimisation of the EpiDerm test protocol for the 
upcoming ECVAM validation study on in vitro skin irritation tests. Altex, 21, 
107-114. 

Kao, J. and Carver, M.P. (1991) Skin Metabolism. Hemisphere Publication 
Corporation, USA. 

Keeney, D.S., Skinner, C., Wei, S., Friedberg, T. and Waterman, M.R. (1998) A 
keratinocyte-specific epoxygenase, CYP2B12, metabolizes arachidonic acid 

136 



                                                                                                6 LITERATURVERZEICHNIS 
___________________________________________________________________ 

with unusual selectivity, producing a single major epoxyeicosatrienoic acid. J 
Biol Chem, 273, 9279-9284. 

Kellner, H.M., Eckert, H.G., Fehlhaber, H.W., Hornke, I. and Oekonomopulos, R. 
(1986) [Pharmacokinetics and biotransformation following topical use of the 
local corticoid prednicarbate]. Z Hautkr, 61 Suppl 1, 18-40. 

Kerr, J.F., Wyllie, A.H. and Currie, A.R. (1972) Apoptosis: a basic biological 
phenomenon with wide-ranging implications in tissue kinetics. Br J Cancer, 26, 
239-257. 

Khan, I.U., Bickers, D.R., Haqqi, T.M. and Mukhtar, H. (1992) Induction of CYP1A1 
mRNA in rat epidermis and cultured human epidermal keratinocytes by 
benz(a)anthracene and beta-naphthoflavone. Drug Metab Dispos, 20, 620-
624. 

Kietzmann, M., Loscher, W., Arens, D., Maass, P. and Lubach, D. (1993) The 
isolated perfused bovine udder as an in vitro model of percutaneous drug 
absorption. Skin viability and percutaneous absorption of dexamethasone, 
benzoyl peroxide, and etofenamate. J Pharmacol Toxicol Methods, 30, 75-84. 

Kitagawa, S. and Li, H. (1999) Effects of removal of stratum corneum, delipidization 
and addition of enhancers, ethanol and l-menthol, on skin permeation of 
benzoic acid and its 4-n-alkyl substituents in excised guinea pig dorsal skin. 
Chem Pharm Bull (Tokyo), 47, 44-47. 

Kitano, Y., Okada, N. and Sasai, S. (1990) Growth of human keratinocytes in a 
defined medium supplemented with growth factor of serum. Dermatologica, 
180, 236-239. 

Kizu, J., Arakawa, M., Arakawa, Y., Komoda, F., Takamizawa, M., Iwata, T., 
Hayakawa, T. and Imai, K. (1999a) Enhanced theophylline metabolism in 
patients with bronchial asthma at age 4 and under. Biomed Chromatogr, 13, 
462-464. 

Kizu, J., Watanabe, S., Yasuno, N., Arakawa, Y., Uzu, S., Kanda, S., Komoda, F., 
Iwata, T., Hayakawa, H., Hayakawa, T. and Imai, K. (1999b) Development and 
clinical application of high performance liquid chromatography for the 
simultaneous determination of plasma levels of theophylline and its 
metabolites without interference from caffeine. Biomed Chromatogr, 13, 15-23. 

Kratz, G. (1998) Modeling of wound healing processes in human skin using tissue 
culture. Microsc Res Tech, 42, 345-350. 

Krishnaiah, Y.S., Satyanarayana, V. and Karthikeyan, R.S. (2002) Effect of the 
solvent system on the in vitro permeability of nicardipine hydrochloride through 
excised rat epidermis. J Pharm Pharm Sci, 5, 123-130. 

Krul, C. and Hageman, G. (1998) Analysis of urinary caffeine metabolites to assess 
biotransformation enzyme activities by reversed-phase high-performance 
liquid chromatography. J Chromatogr B Biomed Sci Appl, 709, 27-34. 

Kubota, K., Ademola, J. and Maibach, H.I. (1994) Metabolism and degradation of 
betamethasone 17-valerate in homogenized living skin equivalent. 
Dermatology, 188, 13-17. 

Lenoir, M.C. and Bernard, B.A. (1990) Architecture of reconstructed epidermis on 
collagen lattices varies according to the method used: a comparative study. 
Skin Pharmacol, 3, 97-106. 

Levang, A.K., Zhao, K. and Singh, J. (1999) Effect of ethanol/propylene glycol on the 
in vitro percutaneous absorption of aspirin, biophysical changes and 
macroscopic barrier properties of the skin. Int J Pharm, 181, 255-263. 

Li, P., Nijhawan, D., Budihardjo, I., Srinivasula, S.M., Ahmad, M., Alnemri, E.S. and 
Wang, X. (1997) Cytochrome c and dATP-dependent formation of Apaf-

137 



                                                                                     6 LITERATURVERZEICHNIS 
___________________________________________________________________ 

1/caspase-9 complex initiates an apoptotic protease cascade. Cell, 91, 479-
489. 

Liebsch, M., Traue, D., Barrabas, C., Spielmann, H., Uphill, P., Wilkins, s., 
McPherson, J.P., Wiemann, C., Kaufmann, T., Remmele, M., Holzhütter, H.G. 
(2000) The ECVAM prevalidation study on the use of EpiDerm for skin 
corrosivity testing. Alternatives to Laboratory Animals, 28, 371-401. 

Lindner, W. and Wainer, I.W. (1998) Requirements for initial assay validation and 
publication in J. Chromatography B. J Chromatogr B Biomed Sci Appl, 707, 1-
2. 

Lippens, S., Kockx, M., Knaapen, M., Mortier, L., Polakowska, R., Verheyen, A., 
Garmyn, M., Zwijsen, A., Formstecher, P., Huylebroeck, D., Vandenabeele, P. 
and Declercq, W. (2000) Epidermal differentiation does not involve the pro-
apoptotic executioner caspases, but is associated with caspase-14 induction 
and processing. Cell Death Differ, 7, 1218-1224. 

Liu, Z.G., Baskaran, R., Lea-Chou, E.T., Wood, L.D., Chen, Y., Karin, M. and Wang, 
J.Y. (1996) Three distinct signalling responses by murine fibroblasts to 
genotoxic stress. Nature, 384, 273-276. 

Lockshin, R.A. and Zakeri, Z. (2004) Caspase-independent cell death? Oncogene, 
23, 2766-2773. 

Lotte, C., Patouillet, C., Zanini, M., Messager, A. and Roguet, R. (2002) Permeation 
and skin absorption: reproducibility of various industrial reconstructed human 
skin models. Skin Pharmacol Appl Skin Physiol, 15 Suppl 1, 18-30. 

Luft, J.H. (1961) Improvements in epoxy resin embedding methods. J Biophys 
Biochem Cytol, 9, 409-414. 

Lundehn, J.R. (1992) Uniform principles for safeguarding the health of applicators of 
plant protection products (uniform principles for operator protection). 
Mitteilungen aus der Biologischen Bundesanstalt, Heft 277. 

Maciag, T., Nemore, R.E., Weinstein, R. and Gilchrest, B.A. (1981) An endocrine 
approach to the control of epidermal growth: serum-free cultivation of human 
keratinocytes. Science, 211, 1452-1454. 

Mackenzie, I.C. and Fusenig, N.E. (1983) Regeneration of organized epithelial 
structure. J Invest Dermatol, 81, 189s-194s. 

Mahmoud, A., Haberland, A., Durrfeld, M., Heydeck, D., Wagner, S. and Schafer-
Korting, M. (2005) Cutaneous estradiol permeation, penetration and 
metabolism in pig and man. Skin Pharmacol Physiol, 18, 27-35. 

Man, M.Q., Feingold, K.R. and Elias, P.M. (1993) Exogenous lipids influence 
permeability barrier recovery in acetone-treated murine skin. Arch Dermatol, 
129, 728-738. 

Marjukka Suhonen, T., Pasonen-Seppanen, S., Kirjavainen, M., Tammi, M., Tammi, 
R. and Urtti, A. (2003) Epidermal cell culture model derived from rat 
keratinocytes with permeability characteristics comparable to human cadaver 
skin. Eur J Pharm Sci, 20, 107-113. 

Märkl, H.H. (1979) Plasmaproteins. Ciba-Geigy Ltd., Basel. 
Mattie, D.R., Grabau, J.H. and McDougal, J.N. (1994) Significance of the dermal 

route of exposure to risk assessment. Risk Anal, 14, 277-284. 
Menon, G.K. and Elias, P.M. (1997) Morphologic basis for a pore-pathway in 

mammalian stratum corneum. Skin Pharmacol, 10, 235-246. 
Merk, H.F. (1989) [Geriatric dermatopharmacology]. Z Hautkr, 64, 1015-1018. 
Merk, H.F. (1998) Skin Metabolism. Springer Verlag, Berlin. 
Meyer, W. and Neurand, K. (1976) The distribution of enzymes in the skin of the 

domestic pig. Lab Anim, 10, 237-247. 

138 



                                                                                                6 LITERATURVERZEICHNIS 
___________________________________________________________________ 

Micali, G., Bhatt, R.H., Distefano, G., Caltabiano, L., Cook, B., Fischer, J.H., 
Solomon, L.M. and West, D.P. (1993) Evaluation of transdermal theophylline 
pharmacokinetics in neonates. Pharmacotherapy, 13, 386-390. 

Moser, K., Kriwet, K., Naik, A., Kalia, Y.N. and Guy, R.H. (2001) Passive skin 
penetration enhancement and its quantification in vitro. Eur J Pharm 
Biopharm, 52, 103-112. 

Mosmann, T. (1983) Rapid colorimetric assay for cellular growth and survival: 
application to proliferation and cytotoxicity assays. J Immunol Methods, 65, 
55-63. 

Moss, G.P. and Cronin, M.T. (2002) Quantitative structure-permeability relationships 
for percutaneous absorption: re-analysis of steroid data. Int J Pharm, 238, 
105-109. 

Munster, U., Nakamura, C., Haberland, A., Jores, K., Mehnert, W., Rummel, S., 
Schaller, M., Korting, H.C., Zouboulis Ch, C., Blume-Peytavi, U. and Schafer-
Korting, M. (2005) RU 58841-myristate--prodrug development for topical 
treatment of acne and androgenetic alopecia. Pharmazie, 60, 8-12. 

Nakazawa, K., Nakazawa, H., Collombel, C. and Damour, O. (1995) Keratinocyte 
extracellular matrix-mediated regulation of normal human melanocyte 
functions. Pigment Cell Res, 8, 10-18. 

Naline, E., Flouvat, B., Advenier, C. and Pays, M. (1987) Determination of 
theophylline and its metabolites in plasma and urine by reversed-phase liquid 
chromatography using an amine modifier. J Chromatogr, 419, 177-189. 

Naughton, G., Jacob, L. and Naughton, B. (1989) A physiological skin model for in 
vitro toxicity studies. Mary Ann Liebert, New York. 

Netzlaff, F., Kostka, K.H., Lehr, C.M. and Schaefer, U.F. (2005a) TEWL 
measurements as a routine method for evaluating the integrity of epidermis 
sheets in static Franz type diffusion cells in vitro. Limitations shown by 
transport data testing. Eur J Pharm Biopharm. 

Netzlaff, F., Lehr, C.M., Wertz, P.W. and Schaefer, U.F. (2005b) The human 
epidermis models EpiSkin, SkinEthic and EpiDerm: an evaluation of 
morphology and their suitability for testing phototoxicity, irritancy, corrosivity, 
and substance transport. Eur J Pharm Biopharm, 60, 167-178. 

Nicoli, S., Colombo, P. and Santi, P. (2005) Release and permeation kinetics of 
caffeine from bioadhesive transdermal films. Aaps J, 7, E218-223. 

Nokhodchi, A., Shokri, J., Dashbolaghi, A., Hassan-Zadeh, D., Ghafourian, T. and 
Barzegar-Jalali, M. (2003) The enhancement effect of surfactants on the 
penetration of lorazepam through rat skin. Int J Pharm, 250, 359-369. 

OECD. (2003) Guidance Document No 28 for the conduct of skin absorption studies. 
Adopted at 35th Joint Meeting August 2003. 

OECD. (2004a) Test Guideline 427: Skin Absorption: in vivo Method. Adopted on 
13th April 2004. 

OECD. (2004b) Test Guideline 428: Skin Absorption: in vitro Method. Adopted on 
13th April 2004. 

OECD. (2004c) Test Guideline 431: In vitro skin corrosion: Human Skin Model Test. 
Adopted on 13th April 2004. 

OECD. (2004d) Test Guideline 432: In vitro 3T3 NRU phototoxicity test. Adopted on 
13th April 2004. 

Otberg, N., Richter, H., Schaefer, H., Blume-Peytavi, U., Sterry, W. and Lademann, 
J. (2004) Variations of hair follicle size and distribution in different body sites. J 
Invest Dermatol, 122, 14-19. 

139 



                                                                                     6 LITERATURVERZEICHNIS 
___________________________________________________________________ 

Pan, G., O'Rourke, K. and Dixit, V.M. (1998) Caspase-9, Bcl-XL, and Apaf-1 form a 
ternary complex. J Biol Chem, 273, 5841-5845. 

Pendlington, R.U., Williams, D.L., Naik, J.T. and Sharma, R.K. (1994) Distribution of 
xenobiotic metabolising enzymes in skin. Toxicology in vitro, 8, 525-527. 

Pfundt, R., van Vlijmen-Willems, I., Bergers, M., Wingens, M., Cloin, W. and 
Schalkwijk, J. (2001) In situ demonstration of phosphorylated c-jun and p38 
MAP kinase in epidermal keratinocytes following ultraviolet B irradiation of 
human skin. J Pathol, 193, 248-255. 

Pham, M.A., Magdalou, J., Siest, G., Lenoir, M.C., Bernard, B.A., Jamoulle, J.C. and 
Shroot, B. (1990) Reconstituted epidermis: a novel model for the study of drug 
metabolism in human epidermis. J Invest Dermatol, 94, 749-752. 

Pisansarakit, P., du Cros, D. and Moore, G.P. (1990) Cultivation of keratinocytes 
derived from epidermal explants of sheep skin and the roles of growth factors 
in the regulation of proliferation. Arch Dermatol Res, 281, 530-535. 

Pistritto, G., Jost, M., Srinivasula, S.M., Baffa, R., Poyet, J.L., Kari, C., Lazebnik, Y., 
Rodeck, U. and Alnemri, E.S. (2002) Expression and transcriptional regulation 
of caspase-14 in simple and complex epithelia. Cell Death Differ, 9, 995-1006. 

Pittermann, W., Kietzmann, M. and Jackwerth, B. (1995) [The isolated perfused 
Bovine Udder Skin]. Altex, 12, 196-200. 

Plewig, G., Jansen, T. and Schurer, N.Y. (1997) [Stratum corneum]. Hautarzt, 48, 
510-521; quiz 520. 

Poet, T.S. and McDougal, J.N. (2002) Skin absorption and human risk assessment. 
Chem Biol Interact, 140, 19-34. 

Ponec, M. (1991) Reconstruction of human epidermis on de-epidermized dermis: 
Expression of differentiation-specific protein markers and lipid composition. 
Toxicology in vitro, 5, 597-606. 

Ponec, M., Boelsma, E., Gibbs, S. and Mommaas, M. (2002) Characterization of 
reconstructed skin models. Skin Pharmacol Appl Skin Physiol, 15 Suppl 1, 4-
17. 

Ponec, M., Boelsma, E., Weerheim, A., Mulder, A., Bouwstra, J. and Mommaas, M. 
(2000) Lipid and ultrastructural characterization of reconstructed skin models. 
Int J Pharm, 203, 211-225. 

Ponec, M. and Weerheim, A. (1990) Retinoids and lipid changes in keratinocytes. 
Academic Press, San Diego. 

Ponec, M., Weerheim, A., Kempenaar, J., Mommaas, A.M. and Nugteren, D.H. 
(1988) Lipid composition of cultured human keratinocytes in relation to their 
differentiation. J Lipid Res, 29, 949-961. 

Ponec, M., Weerheim, A., Kempenaar, J., Mulder, A., Gooris, G.S., Bouwstra, J. and 
Mommaas, A.M. (1997) The formation of competent barrier lipids in 
reconstructed human epidermis requires the presence of vitamin C. J Invest 
Dermatol, 109, 348-355. 

Pont, A.R., Charron, A.R. and Brand, R.M. (2004) Active ingredients in sunscreens 
act as topical penetration enhancers for the herbicide 2,4-
dichlorophenoxyacetic acid. Toxicol Appl Pharmacol, 195, 348-354. 

Popa, C., Dicker, A.J., Dahler, A.L. and Saunders, N.A. (1999) Cytochrome P450, 
CYP26AI, is expressed at low levels in human epidermal keratinocytes and is 
not retinoic acid-inducible. Br J Dermatol, 141, 460-468. 

Potard, G., Laugel, C., Baillet, A., Schaefer, H. and Marty, J.P. (1999) Quantitative 
HPLC analysis of sunscreens and caffeine during in vitro percutaneous 
penetration studies. Int J Pharm, 189, 249-260. 

140 



                                                                                                6 LITERATURVERZEICHNIS 
___________________________________________________________________ 

Prenosil, J.E. and Kino-oka, M. (1999) Computer controlled bioreactor for large-scale 
production of cultured skin grafts. Ann N Y Acad Sci, 875, 386-397. 

Puviani, M., Marconi, A., Cozzani, E. and Pincelli, C. (2003) Fas ligand in pemphigus 
sera induces keratinocyte apoptosis through the activation of caspase-8. J 
Invest Dermatol, 120, 164-167. 

Qiao, G.L. and Riviere, J.E. (2002) Systemic uptake and cutaneous disposition of 
pentachlorophenol in a sequential exposure scenario: effects of skin 
preexposure to benzo[a]pyrene. J Toxicol Environ Health A, 65, 1307-1331. 

Ramsey, J.D., Woollen, B.H., Auton, T.R. and Scott, R.C. (1994) The predictive 
accuracy of in vitro measurements for the dermal absorption of a lipophilic 
penetrant (fluazifop-butyl) through rat and human skin. Fundam Appl Toxicol, 
23, 230-236. 

Raza, H. and Mukhtar, H. (1993) Differences in inducibility of cytochrome P-4501A1, 
monooxygenases and glutathione S-transferase in cutaneous and 
extracutaneous tissues after topical and parenteral administration of beta-
naphthoflavone to rats. Int J Biochem, 25, 1511-1516. 

Regnier, M., Asselineau, D. and Lenoir, M.C. (1990) Human epidermis reconstructed 
on dermal substrates in vitro: an alternative to animals in skin pharmacology. 
Skin Pharmacol, 3, 70-85. 

Regnier, M., Schweizer, J., Michel, S., Bailly, C. and Prunieras, M. (1986) Expression 
of high molecular weight (67K) keratin in human keratinocytes cultured on 
dead de-epidermized dermis. Exp Cell Res, 165, 63-72. 

Reifenrath, W.G., Hawkins, G.S. and Kurtz, M.S. (1989) Evaporation and skin 
penetration characteristics of mosquito repellent formulations. J Am Mosq 
Control Assoc, 5, 45-51. 

Rendl, M., Ban, J., Mrass, P., Mayer, C., Lengauer, B., Eckhart, L., Declerq, W. and 
Tschachler, E. (2002) Caspase-14 expression by epidermal keratinocytes is 
regulated by retinoids in a differentiation-associated manner. J Invest 
Dermatol, 119, 1150-1155. 

Riviere, J.E., Baynes, R.E., Brooks, J.D., Yeatts, J.L. and Monteiro-Riviere, N.A. 
(2003) Percutaneous absorption of topical N,N-diethyl-m-toluamide (DEET): 
effects of exposure variables and coadministered toxicants. J Toxicol Environ 
Health A, 66, 133-151. 

Robert, M., Dusser, I., Muriel, M.P., Noel-Hudson, M.S., Aubery, M. and Wepierre, J. 
(1997) Barrier function of reconstructed epidermis at the air-liquid interface: 
influence of dermal cells and extracellular components. Skin Pharmacol, 10, 
247-260. 

Rosdy, M. and Clauss, L.C. (1990) Terminal epidermal differentiation of human 
keratinocytes grown in chemically defined medium on inert filter substrates at 
the air-liquid interface. J Invest Dermatol, 95, 409-414. 

Roskos, K.V., Maibach, H.I. and Guy, R.H. (1989) The effect of aging on 
percutaneous absorption in man. J Pharmacokinet Biopharm, 17, 617-630. 

Rougier, A., Lotte, C. and Maibach, H.I. (1987) In vivo percutaneous penetration of 
some organic compounds related to anatomic site in humans: predictive 
assessment by the stripping method. J Pharm Sci, 76, 451-454. 

Roy, S.D. and Flynn, G.L. (1990) Transdermal delivery of narcotic analgesics: pH, 
anatomical, and subject influences on cutaneous permeability of fentanyl and 
sufentanil. Pharm Res, 7, 842-847. 

Saeki, M., Saito, Y., Nagano, M., Teshima, R., Ozawa, S. and Sawada, J. (2002) 
mRNA expression of multiple cytochrome p450 isozymes in four types of 
cultured skin cells. Int Arch Allergy Immunol, 127, 333-336. 

141 



                                                                                     6 LITERATURVERZEICHNIS 
___________________________________________________________________ 

Sainio, E.L., Rantanen, T. and Kanerva, L. (2000) Ingredients and safety of cellulite 
creams. Eur J Dermatol, 10, 596-603. 

Santos Maia, C., Mehnert, W., Schaller, M., Korting, H.C., Gysler, A., Haberland, A. 
and Schafer-Korting, M. (2002) Drug targeting by solid lipid nanoparticles for 
dermal use. J Drug Target, 10, 489-495. 

Sarkar, M.A., Hunt, C., Guzelian, P.S. and Karnes, H.T. (1992) Characterization of 
human liver cytochromes P-450 involved in theophylline metabolism. Drug 
Metab Dispos, 20, 31-37. 

SCCNFP. (2003) The SCCNFP’s Notes of Guidance for the testing of cosmetic 
ingredients and their safety evaluation. Adopted at 25th plenary meeting 
October 2003. 

Schaefer, H. and Redelmeier, T.E. (1996) Structure and dynamics of the skin barrier. 
Karger, Basel. 

Schulze-Osthoff, K., Ferrari, D., Los, M., Wesselborg, S. and Peter, M.E. (1998) 
Apoptosis signaling by death receptors. Eur J Biochem, 254, 439-459. 

Scott, R.C., Batten, P.L., Clowes, H.M., Jones, B.K. and Ramsey, J.D. (1992) Further 
validation of an in vitro method to reduce the need for in vivo studies for 
measuring the absorption of chemicals through rat skin. Fundam Appl Toxicol, 
19, 484-492. 

Seko, N., Bando, H., Lim, C.W., Yamashita, F. and Hashida, M. (1999) Theoretical 
analysis of the effect of cutaneous metabolism on skin permeation of 
parabens based on a two-layer skin diffusion/metabolism model. Biol Pharm 
Bull, 22, 281-287. 

Sheikh, M.S., Antinore, M.J., Huang, Y. and Fornace, A.J., Jr. (1998) Ultraviolet-
irradiation-induced apoptosis is mediated via ligand independent activation of 
tumor necrosis factor receptor 1. Oncogene, 17, 2555-2563. 

Simon, G.A. and Maibach, H.I. (2000) The pig as an experimental animal model of 
percutaneous permeation in man: qualitative and quantitative observations--an 
overview. Skin Pharmacol Appl Skin Physiol, 13, 229-234. 

Sivaramakrishnan, R., Nakamura, C., Mehnert, W., Korting, H.C., Kramer, K.D. and 
Schafer-Korting, M. (2004) Glucocorticoid entrapment into lipid carriers--
characterisation by parelectric spectroscopy and influence on dermal uptake. J 
Control Release, 97, 493-502. 

Slivka, S.R., Landeen, L.K., Zeigler, F., Zimber, M.P. and Bartel, R.L. (1993) 
Characterization, barrier function, and drug metabolism of an in vitro skin 
model. J Invest Dermatol, 100, 40-46. 

Smith, D.A. (1994) Design of drugs through a consideration of drug metabolism and 
pharmacokinetics. Eur J Drug Metab Pharmacokinet, 19, 193-199. 

Spielmann, H., Muller, L., Averbeck, D., Balls, M., Brendler-Schwaab, S., Castell, 
J.V., Curren, R., de Silva, O., Gibbs, N.K., Liebsch, M., Lovell, W.W., Merk, 
H.F., Nash, J.F., Neumann, N.J., Pape, W.J., Ulrich, P. and Vohr, H.W. (2000) 
The second ECVAM workshop on phototoxicity testing. The report and 
recommendations of ECVAM workshop 42. Altern Lab Anim, 28, 777-814. 

Sultana, S. and Saleem, M. (2004) Salix caprea inhibits skin carcinogenesis in 
murine skin: inhibition of oxidative stress, ornithine decarboxylase activity and 
DNA synthesis. J Ethnopharmacol, 91, 267-276. 

Suzuki, Y., Nomura, J., Hori, J., Koyama, J., Takahashi, M. and Horii, I. (1993) 
Detection and characterization of endogenous protease associated with 
desquamation of stratum corneum. Arch Dermatol Res, 285, 372-377. 

Takahashi, A., Suzuki, S., Kawasaki, N., Kubo, W., Miyazaki, S., Loebenberg, R., 
Bachynsky, J. and Attwood, D. (2002) Percutaneous absorption of non-

142 



                                                                                                6 LITERATURVERZEICHNIS 
___________________________________________________________________ 

steroidal anti-inflammatory drugs from in situ gelling xyloglucan formulations in 
rats. Int J Pharm, 246, 179-186. 

Takahashi, K., Sawasaki, Y., Hata, J., Mukai, K. and Goto, T. (1990) Spontaneous 
transformation and immortalization of human endothelial cells. In Vitro Cell 
Dev Biol, 26, 265-274. 

Takahashi, T., Ogo, M. and Hibino, T. (1998) Partial purification and characterization 
of two distinct types of caspases from human epidermis. J Invest Dermatol, 
111, 367-372. 

Tinois, E., Tiollier, J., Gaucherand, M., Dumas, H., Tardy, M. and Thivolet, J. (1991) 
In vitro and post-transplantation differentiation of human keratinocytes grown 
on the human type IV collagen film of a bilayered dermal substitute. Exp Cell 
Res, 193, 310-319. 

Todd, C., Hewitt, S.D., Kempenaar, J., Noz, K., Thody, A.J. and Ponec, M. (1993) 
Co-culture of human melanocytes and keratinocytes in a skin equivalent 
model: effect of ultraviolet radiation. Arch Dermatol Res, 285, 455-459. 

Treffel, P., Muret, P., Muret-D'Aniello, P., Coumes-Marquet, S. and Agache, P. 
(1992) Effect of occlusion on in vitro percutaneous absorption of two 
compounds with different physicochemical properties. Skin Pharmacol, 5, 108-
113. 

Tsai, J.C., Lin, C.Y., Sheu, H.M., Lo, Y.L. and Huang, Y.H. (2003) Noninvasive 
characterization of regional variation in drug transport into human stratum 
corneum in vivo. Pharm Res, 20, 632-638. 

Tu, A.S., Robertson, R.S., Callahan, M.M. and Thayer, P.S. (1982) Caffeine-
metabolizing capability of primary rat hepatocytes, Chinese hamster V79 cells 
and normal human fibroblasts in culture. Mutat Res, 95, 475-492. 

Ueda, O., Kitamura, S., Ohashi, K., Sugihara, K. and Ohta, S. (2003) Xanthine 
oxidase-catalyzed metabolism of 2-nitrofluorene, a carcinogenic air pollutant, 
in rat skin. Drug Metab Dispos, 31, 367-372. 

Van de Craen, M., Van Loo, G., Pype, S., Van Criekinge, W., Van den brande, I., 
Molemans, F., Fiers, W., Declercq, W. and Vandenabeele, P. (1998) 
Identification of a new caspase homologue: caspase-14. Cell Death Differ, 5, 
838-846. 

van de Sandt, J.J., van Burgsteden, J.A., Cage, S., Carmichael, P.L., Dick, I., 
Kenyon, S., Korinth, G., Larese, F., Limasset, J.C., Maas, W.J., Montomoli, L., 
Nielsen, J.B., Payan, J.P., Robinson, E., Sartorelli, P., Schaller, K.H., 
Wilkinson, S.C. and Williams, F.M. (2004) In vitro predictions of skin 
absorption of caffeine, testosterone, and benzoic acid: a multi-centre 
comparison study. Regul Toxicol Pharmacol, 39, 271-281. 

van Ravenzwaay, B. and Leibold, E. (2004) The significance of in vitro rat skin 
absorption studies to human risk assessment. Toxicol In Vitro, 18, 219-225. 

Vecchini, F., Mace, K., Magdalou, J., Mahe, Y., Bernard, B.A. and Shroot, B. (1995) 
Constitutive and inducible expression of drug metabolizing enzymes in 
cultured human keratinocytes. Br J Dermatol, 132, 14-21. 

Vermes, I., Haanen, C., Steffens-Nakken, H. and Reutelingsperger, C. (1995) A 
novel assay for apoptosis. Flow cytometric detection of phosphatidylserine 
expression on early apoptotic cells using fluorescein labelled Annexin V. J 
Immunol Methods, 184, 39-51. 

Viard, I., Wehrli, P., Bullani, R., Schneider, P., Holler, N., Salomon, D., Hunziker, T., 
Saurat, J.H., Tschopp, J. and French, L.E. (1998) Inhibition of toxic epidermal 
necrolysis by blockade of CD95 with human intravenous immunoglobulin. 
Science, 282, 490-493. 

143 



                                                                                     6 LITERATURVERZEICHNIS 
___________________________________________________________________ 

Wagner, H., Kostka, K.H., Lehr, C.M. and Schaefer, U.F. (2000) Drug distribution in 
human skin using two different in vitro test systems: comparison with in vivo 
data. Pharm Res, 17, 1475-1481. 

Wagner, S.M., Nogueira, A.C., Paul, M., Heydeck, D., Klug, S. and Christ, B. (2003) 
The isolated normothermic hemoperfused porcine forelimb as a test system 
for transdermal absorption studies. J Artif Organs, 6, 183-191. 

Walker, N.I., Harmon, B.V., Gobe, G.C. and Kerr, J.F. (1988) Patterns of cell death. 
Methods Achiev Exp Pathol, 13, 18-54. 

Wallach, D., Boldin, M., Varfolomeev, E., Beyaert, R., Vandenabeele, P. and Fiers, 
W. (1997) Cell death induction by receptors of the TNF family: towards a 
molecular understanding. FEBS Lett, 410, 96-106. 

Welss, T., Basketter, D.A. and Schroder, K.R. (2004) In vitro skin irritation: facts and 
future. State of the art review of mechanisms and models. Toxicol In Vitro, 18, 
231-243. 

Wertz, P.W. and Downing, D.T. (1989) Stratum corneum: biological and biochemical 
considerations. Marcel Dekker, New York. 

Wester, R.C. and Maibach, H.I. (1976) Relationship of topical dose and 
percutaneous absorption in rhesus monkey and man. J Invest Dermatol, 67, 
518-520. 

Wille, J.J., Jr., Pittelkow, M.R., Shipley, G.D. and Scott, R.E. (1984) Integrated 
control of growth and differentiation of normal human prokeratinocytes 
cultured in serum-free medium: clonal analyses, growth kinetics, and cell cycle 
studies. J Cell Physiol, 121, 31-44. 

Yagi, S., Nakayama, K., Kurosaki, Y., Higaki, K. and Kimura, T. (1998) Factors 
determining drug residence in skin during transdermal absorption: studies on 
beta-blocking agents. Biol Pharm Bull, 21, 1195-1201. 

Zhang, M.C., Liu, H.P., Demchik, L.L., Zhai, Y.F. and Yang da, J. (2004) LIGHT 
sensitizes IFN-gamma-mediated apoptosis of HT-29 human carcinoma cells 
through both death receptor and mitochondria pathways. Cell Res, 14, 117-
124. 

Zoellner, H., Hofler, M., Beckmann, R., Hufnagl, P., Vanyek, E., Bielek, E., Wojta, J., 
Fabry, A., Lockie, S. and Binder, B.R. (1996) Serum albumin is a specific 
inhibitor of apoptosis in human endothelial cells. J Cell Sci, 109 (Pt 10), 2571-
2580.

144 


	1 EINLEITUNG
	1.1 Aufbau der humanen Haut
	1.2 Rekonstruierte Epidermis- und Vollhautmodelle
	1.3 Perkutane Absorption
	1.4 Matrices für perkutane Absorptionsstudien in vitro
	1.5 In vitro und ex vivo Hautmodelle 
	1.6 Viabilität von Hautmodellen und Keratinozyten unter Einfluss von bovinem Serumalbumin (BSA) 
	1.7 Apoptose und Nekrose
	1.8 Caspasen
	1.9 Signaltransduktion bei apoptotischen Vorgängen 
	1.10 Apoptotische Vorgänge in der Haut
	1.11 Kutaner Metabolismus
	1.12 Hepatischer und kutaner Xanthinmetabolismus
	1.13 Metabolische Kapazität von Hautmodellen
	1.14 Fragestellung und Zielsetzung 

	2 MATERIAL UND METHODEN
	2.1 Material
	2.1.1 Geräte
	2.1.2 Reagenzien und Verbrauchsmaterialien
	2.1.3 Nährmedien und Lösungen
	2.1.4 Lösungen für die Keratinozyten- und Fibroblastenisolierung und deren Behandlung 
	2.1.5 Lösungen für die Apoptosebestimmungen
	2.1.6 Lösungen der Testsubstanzen
	2.1.7 Pufferlösung für die HPLC-Analytik
	2.1.8 Fixationsmedium nach Karnovsky (pH 7,5)

	2.2 Gewinnung und Kultivierung primärer kutaner Zellen 
	2.3 Kultivierung von Zelllinien
	2.4 Vorbehandlung und Inkubation der Humanhautmodelle
	2.5 Hautgewinnung
	2.6 Untersuchungen zur Viabilität und Integrität rekonstruierter Haut
	2.7 Viabilitätsuntersuchungen an primären Keratinozyten
	2.8 Untersuchungen zur Zellproliferation
	2.9 Untersuchungen zur Apoptose und Nekrose an primären Keratinozyten
	2.10 Hochleistungsflüssigchromatographie (HPLC)
	2.11 Untersuchung des kutanen Xanthinstoffwechsels an primären Keratinozyten und Fibroblasten
	2.12 Untersuchung des kutanen Xanthinstoffwechsels an Humanhautmodellen
	2.13 Franzzelluntersuchungen
	2.14 Statistik

	3 ERGEBNISSE
	3.1 Stabilität humaner Hautmodelle und primärer Keratinozyten gegenüber Medieneinflüssen
	3.1.1 Einfluss von Rezeptormedien auf die Viabilität und Integrität rekonstruierter Haut
	3.1.2 Einfluss von Rezeptormedien auf die Viabilität und Proliferation primärer humaner Keratinozyten
	3.1.3 Beteiligung apoptotischer Prozesse an der durch BSA vermittelten Toxizität auf primäre Keratinozyten 
	3.1.4 Einfluss unterschiedlicher Rezeptormedien auf die Viabilität der humanen endothelähnlichen Zelllinie ECV304

	3.2 Untersuchungen zum kutanen Metabolismus 
	3.2.1 HPLC-Analytik für Coffein und Theophyllin und deren Metabolite 
	3.2.2 Kutane Metabolisierung von Coffein und Theophyllin

	3.3 Perkutane Absorption
	3.3.1 Einflussgrößen der kutanen Permeation
	3.3.2 Permeabilitäten der verschiedenen Hautmatrices 
	3.3.3 Aussagekraft kutaner Viabilitäts- und Integritätstests für die perkutane Absorption 


	4 DISKUSSION
	4.1 Stabilität humaner Hautmodelle und primärer Keratinozyten gegenüber Medieneinflüssen
	4.2 Untersuchungen zum kutanen Metabolismus
	4.3 Perkutane Absorption
	4.3.1 Einflussgrössen der kutanen Permeation
	4.3.2 Vergleich der Permeabilität unterschiedlicher Hautmatrices anhand ihrer Permeationsparameter
	4.3.3 Viabilitäts- und Integritätsparameter der Haut

	4.4 Ausblick

	5 ZUSAMMENFASSUNG 
	6 LITERATURVERZEICHNIS



