REFERENCES

Abdul, S., and Poddar, S. S. 2004. A flexible technology for modified release of
drugs: multi layered tablets. J. Control. Release 97: 393-405.

Anderson, P. O., Knoben, J. E., and Troutman, W. G., eds. 2002. Handbook of
clinical drug data. (n.p.): McGraw-Hill.

Andersson, T. L. G., Stehle, B., Davidsson, B., and Héglund, P. 2000. Drug
concentration effect relationship of estradiol from two matrix transdermal
delivery systems: Menorest® and Climara®. Maturitas 35: 245-252.

Barnett, S. M., Butler, 1. S., Top, S., and Jaouen, G. 1995. Pressure-tuning infrared
and solution Raman spectroscopic studies of 17f-estradiol and several A-ring
and 17a-ethynylestradiol derivatives. Vib. Spectros. 8: 263-277.

Buckland, S. T., Burnham, K. P., and Augustin, N. H. 1997. Model selection: An
integral part of inference. Biometrices 53: 603-618.

Carelli, V., Di Colo, G., Nannipieri, E., Poli, B., and Serafini, M. F. 2000.
Polyoxyethylene-poly (methacrylic acid-co-methylmethacrylate) compounds
for site-specific peroral delivery. Int. J. Pharm. 202: 103-112.

Chandrasekaran, S. K., and Paul, D. R. 1982. Dissolution-controlled transport from
dispersed matrixes. J. Pharm. Sci. 71: 1399-1402.

Chang, N. J., and Himmelstein, K. J. 1990. Dissolution-diffusion controlled constant
rate release from heterogeneously loaded drug-containing materials. J.
Control. Release 12: 201.

Chidambaram, N., Porter, W., Flood, K., and Qiu, Y. 1998. Formulation and
characterization of new layered diffusional matrices for zero-order sustained
release. J. Control. Release 52: 149-158.

Chien, Y. W. 1982. Fundamentals of controlled-release drug administration. In J.
Swarbrick (ed.), Novel drug delivery system, pp.465-574. New York: Marcel
Dekker.

Chien, Y. W,, Cabana, B. E.,, and Mares, S. E. 1982. Implantable controlled-release
drug delivery systems. In J. Swarbrick (ed.), Novel drug delivery systems,
pp.311-412. New York: Marcel Dekker.

Cobby, J., Mayershon, M., and Walker, G. C. 1974. Influence of shape factors on
kinetics of drug release from matrix tablets: I. Theoretical. J. Pharm. Sci. 63:
725-733.

Colombo, P., Conte, U., Gazzaniga, A., Maggi, L., Sangalli, M.E., Peppas, N. A., and
La Manna, A. 1990. Drug release modulation by physical restrictions of
matrix swelling. Int. J. Pharm. 63: 43-48.

Conte, U., and Maggi, L. 1996. Modulation of the dissolution profiles from
Geomatrix® multi-layer matrix tablets containing drugs of different solubility.
Biomaterials 17: 889-896.

Conte, U., and Maggi, L. 2000. A flexible technology for the linear, pulsatile and
delayed release of drugs, allowing for easy accommodation of difficult in vitro
targets. J. Control. Release 64: 263-268.

Conte, U., Maggi, L., Colombo, P.,, and La Manna, A. 1993. Multi-layered
hydrophilic matrices as constant release devices (Geomatrix'* system). J.
Control. Release 26: 39-47.




87

Costa, P., and Lobo, J. M. S. 2001. Modeling and comparison of dissolution profiles.
Eur. J. Pharm. Sci. 13: 123-133.

Craig, D. Q. M., Royall, P. G, Kett, V. L., and Hopton, M. L. 1999. The relevance
of the amorphous state to pharmaceutical dosage forms: glassy drugs and
freeze dried systems. Int. J. Pharm. 179: 179-207.

Draper, N. R., and Smith, H. 1966. The examination of residuals. In N. R. Draper,

and H. Smith (eds.), Applied regression analysis, pp.86-103. New York: John
Wiley and Sons.

Dunn, R. L., English, J. P., Cowsar, D. R., and Donald, R. 1994a. Biodegradable in-
situ forming implants and methods of producing the same. United States
Patent (5,278,201).

Dunn, R. L., English, J. P., Cowsar, D. R., and Donald, R. 1994b. Biodegradable in-
situ forming implants and methods of producing the same. United States
Patent (5,278,202).

Dunn, R. L., English, J. P, Cowsar, D. R., and Vanderbilt, D. P. 1998.
Biodegradable in-situ forming implants and methods of producing the same.
United States Patent (5,733,950).

Dunn, R. L., Tipton, A. J., Harkrader, R. J,, and Rogers, J. A. 1994. Intragingival
delivery systems for treatment of peridontal disease. United States Patent
(5,324,520).

El-Arini, S. K., and Leuenberger, H. 1995. Modelling of drug release from polymer
matrices: Effect of drug loading. Int.J. Pharm. 121: 141-148.

Fassihi, R. A., and Ritschel, W. A. 1993. Multiple-layer, direct-compression,
controlled-release system: In vitro and in vivo evaluation. J. Pharm. Sci. 82:
750-754.

Ford, J. L., Rubinstein, M. H., and Hogan, J. E. 1985a. Formulation of sustained
release  promethacin  hydrochloride  tablets using  hydroxypropyl
methylcellulose matrices. Int. J. Pharm. 24: 327-338.

Ford, J. L., Rubinstein, M. H., and Hogan, J. E. 1985b. Propranolol hydrochloride
and aminophylline release from matrix tablets containing
hydroxypropylmethylcellulose. Int. J. Pharm. 24: 339-350.

Ford, J. L., Rubinstein, M. H., and Hogan, J. E. 1985¢. Dissolution of a poorly water
soluble drug, indomethacin, from hydroxypropylmethylcellulose controlled
release tablets. J. Pharm. Pharmacol. 37: 33P.

Ford, J. L., Rubinstein, M. H., McCaul, F., Hogan, J. E., and Edgar, P. J. 1987.
Importance of drug type, tablet shape, and added diluents on drug release
kinetics from hydroxypropylmethylcellulose matrix tablets. Int. J. Pharm. 40:
223-234.

Fukuoka, L., Makita, M., and Yamamura, S. 1989. Glassy state of pharmaceuticals.
II1. Thermal properties and stability of glassy pharmaceuticals and their binary
glass systems. Chem. Pharm. Bull. 37: 1047-1050.

Gibaldi, M., and Feldman, S. 1967. Establishment of sink conditions in dissolution
rate  determinations-theoretical  considerations and application to
nondisintegrating dosage forms. J. Pharm. Sci. 56: 1238-1242.

Gioielli, L. A., Simdes, I. S., and Rodrigues, J. N. 2003. Crystal morphology and

interactions of binary and ternary mixtures of hydrogenated fats. J. Food Eng.
57: 347-355.




88

Gonzéalez-Rodriguez, M. L., Fernandez.-Hervids, M. J., Caraballo, 1., and Rabasco,
A. M. 1997. Design and evaluation of a new central core matrix tablet. Int.J.
Pharm. 146: 175-180.

Greenhalgh, D. J., Williams, A. C., Timmins P., and York, P. 1999. Solubility
parameters as predictors of miscibility in solid dispersions. J. Pharm. Sci. 88:
1182-1190.

He, Y., Zhu, B., and Inoue, Y. 2004. Hydrogen bonds in polymer blends. Prog.
Polym. Sci. 29: 1021-1051.

Higuchi, T. 1961. Rate of release of medicaments from ointment bases containing
drugs in suspensions. J. Pharm. Sci. 50: 874-975.

Higuchi, T. 1963. Mechanisms of sustained action medication. Theoretical analysis
of rate of release of solid drugs dispersed in solid matrices. J. Pharm. Sci. 52:
1145-1149. ;

Higuchi, W. 1., and Hiestand, E. N. 1963. Dissolution rates of finely divided drug
powders 1. Effect of a distribution of particle sizes in a diffusion-controlled
process. J. Pharm. Sci. 52: 67-71.

Higuchi, W. L, Rowe, E. N., and Hiestand, E. N. 1963. Dissolution rates of finely
divided drug powders II. Micronized methylprednisolone. J. Pharm. Sci. 52:
162-164.

Homsy, C. A. 1970. Biocompatibility in selection of materials for implantation. J.
Biomed. Mater. Res. 4: 341-54,

Hsieh, D. S. T., Rhine, W. D., and Langer, R. 1983. Zero-order controlled-release
polymer matrices for micro- and macro-molecules. J. Pharm. Sci. 72: 17-22.

Hiilsmann, S., Backensfeld, T., and Bodmeier, R. 2001. Stability of extruded
17B-estradiol solid dispersions. Pharmaceut. Dev. Tech. 6: 223-229.

Hutchinson, F. G., and Furr, B. J. A. 1990. Biodegradable polymer systems for the
sustained release of polypeptides. J. Control. Release 13: 279-294.

Ibim, S. M., et al. 1998. Poly (anhydride-co-imides): in vivo biocompatibility in a rat
model. Biomaterials 19: 941-951.

Im-Emsap, W. 2002. In vitro and in vivo properties of injectable biodegradable in
situ_forming microparticle systems. Doctoral dissertation. Fachbereich
Biologie, Chemie, Pharmazia, Freien Universitiit.

Jenquin, M. R., Liebowitz, S. M., Sarabia, R. E., and McGinity, J. W. 1990. Physical
and chemical factors influencing the release of drugs from acrylic resin films.
J. Pharm. Sci. 79: 811-989.

Jenquin, M. R, Sarabia, R. E., Liebowitz, S. M., and McGinity, J. W. 1992.
Relationship of film properties to drug release from monolithic films
containing adjuvants. J. Pharm. Sci. 81: 983-989.

Kim, C-J. 2000a. Monolithic matrix controlled systems. In C-J. Kim (ed.),
Controlled release dosage form design, pp.13-48. Pennsylvania: Technomic
Publishing.

Kim, C-J. 2000b. Drug dissolution/diffusion controlled systems. In C-J. Kim (ed.),
Controlled release dosage form design, pp.75-82. Pennsylvania: Technomic
Publishing.

Kranz, H,, et al. 2001. Myotoxicity studies of injectable biodegradable in-situ
forming drug delivery systems. Int. J. Pharm. 212: 11-18.




89

Kuo, S. W., and Chang, F. C. 2001. Miscibility and hydrogen bonding in blends of
poly (vinylphenol-co-methyl methacrylate) with poly (ethylene oxide).
Macomolecules 34: 4089-4097.

Kuo, S. W.,, Huang, C. F., and Chang, F. C. 2001. Study of hydrogen-bonding
strength in poly (e-caprolactone) blends by DSC and FTIR. J. Polym. Sci.
Part B: Polym. Phys. 39: 1348-1359.

Kurnik, R. T., and Potts, R. O. 1997. Modeling of diffusion and crystal dissolution in
controlled release systems. J. Control. Release 45: 257-264.

Lambert, W. J., and Peck, K. D. 1993. An in situ forming biodegradable system for
the controlled release of proteins. Pharm. Res. 10: 92.

Latsch, S., Selzer, T., Fink, L., and Kreuter, J. 2003. Crystallization of estradiol

. containing TDDS determined by isothermal microcalorimetry, X-ray
diffraction, and optical microscopy. Eur.J. Pharm. Biopharm. 56: 43-52.

Lehmann, K. O. R. 1997. Chemistry and application properties of polymethacrylate
coating systems. In J. W. McGinity (ed.), Aqueous polymeric coatings for
pharmaceutical dosage forms, pp.101-176. New York: Marcel Dekker.

Little, K., and Parkhouse, J. 1962. Tissue reactions to polymers. Lancet ii 27: 857-
61.

Liu, B-T., and Hsu, J-P. 2005. Inward release polymer matrix covered by a
permeable membrane: a possible zero-order controlled-release device. Chem.
Eng. Sci. 60: 5803-5808.

Maggi, L., Bruni, R., and Conte, U. 2000. High molecular weight polyethylene
oxides (PEOs) as an alternative to HPMC in controlled release dosage forms.
Int. J. Pharm. 195: 229-238.

Maldonado-Santoyo, M., et al. 2004. Miscibility behavior and hydrogen bonding in
blends of poly (vinyl phenyl ketone hydrogenated) and poly (2-ethyl-2-
oxazoline). J. Polym. Sci. Part B: Polym. Phys. 42: 636-645.

Martin, A., ed. 1993. Physical pharmacy. Baltimore: Williams & Wilkins.

Menei, P., et al. 1993. Biodegradation and brain tissue reaction to poly (D,L-lactide-
co-glycolide) microspheres. Biomaterials 14: 470-7.

Munoz, A. 1999. Oesclim®: an advanced delivery system for HRT. Maturitas 33:
s39-s47.

Nishi, T., and Wang, T. T. 1975. Melting point depression and kinetic effects of
cooling on crystallization in poly(vinylidine fluoride)-poly(methyl
methacrylate) mixtures. Macromolecules 8: 909-915.

Paoletti, A. M., Pilia, 1., Nannipieri, F., Bigini, C., and Melis, G. B. 2001.
Comparison of pharmacokinetic profiles of a 17B-estradiol gel 0.6 mg/g
(Gelestra) with a transdermal delivery system (Estraderm TTS 50) in
postmenopausal women at steady state. Maturitas 40: 203-209.

Park, J-S., Kang, H. W, Park, S. J., and Kim, C-K. 2005. Use of CP/MAS solid-state
NMR for the characterization of solvate molecules within estradiol crystal
forms. Eur. J. Pharm. Biopharm. 60: 407-412.

Patterson, J. E., et al. (in press). Preparation of glass solutions of three poorly water
soluble drugs by spray drying, melt extrusion and ball milling. Int. J. Pharm.

Pentikis, H. S., Mullin, M. E., Howard, M., Boutouyrie, B., and Rhodes, G. 1998.
Evaluation of the bioavailability and dose proportionality of three
formulations of a combination estrogen and progestin adhesive-based matrix
transdermal delivery system. Curr. Ther. Res. 59: 681-691.




90

Peppas, N. A., and Colombo, P. 1997. Analysis of drug release behavior from
swellable polymer carriers using the dimensionality index. J. Control. Release
45: 35-40.

Pignatello, Ferro, M., and Puglisi, G. 2002. Preparation of solid dispersions of
nonsteroidal anti-inflammatory drugs with acrylic polymers and studies on
mechanisms of drug-polymer interactions. AAPS Pharm. Sci. Tech. 3: 1-11.

Pimbert, S., Avignon-Poquillon, L., and Levesque, G. 2002. Calorimetric study of
fluorinated methacrylic and vinyl polymer blends: part 2: correlation between
miscibility, chemical structure and 7;, interaction parameter in binary systems.
Polymer 43: 3295-3302.

Prough, S. G., Aksel, S., Wiebe, R. H., and Slaepherd, J. 1987. Continuous
estrogen/progestin therapy in menopause. Am. J. Obstet. Gynecol. 157: 1449-
53.

Puttipipatkhachom, S., Nunthanid, J., Yamamoto, K., and Peck, G. E. 2001. Drug
physical state and drug-polymer interaction on drug release from chitosan
matrix films. J. Control. Release 75: 143-153.

Qiu, Y., Chidambaram, N., and Flood, K. 1998. Design and evaluation of layered
diffusional matrices for zero-order sustained-release. J. Control. Release 51:
123--130.

Qiu, Y., and Park, K. 2001. Environment-sensitive hydrogels for drug delivery.
Adv. Drug Deliv. Rev. 53:321-339.

Rippie, E. G., and Johnson, J. R. 1969. Regulation of dissolution rate by pellet
geometry. J. Pharm. Sci. 58: 428-431.

Rohr, U. D., Nauert. C., and Stehle, B. 1999. 17B-estradiol delivered by three
different matrix patches 50 pg/day: A three way cross-over study in 21
postmenopausal women. Maturitas 33: 45-48.

Rostami, S. D. 2000. Advances in theory of equilibrium melting point depression in
miscible polymer blends. Eur. Polym. J. 36: 2285-2290.

Sacchetti, M., and Zhu, H. J. 2002. Solid state characterization of an neuromuscular
blocking agent-GW280430A. Int. J. Pharm. 234: 19-23.

Schneider, H. A. 1988. The Gordon-Taylor equation. Additivity and interaction in
compatible polymer blends. Makromol. Chem. 189: 1941-1955.

Serajuddin, A. T. M. 1999. Solid dispersion of poorly water-soluble drugs: Early
promises, subsequent problems, and recent breakthroughs. J. Pharm. Sci. 88:
1058-1066.

Shively, M. L., Coonts, B. A., Renner, W. D., Southard, J. L., Bennett, A. T. 1995.
Physico-chemical charaterization of a polymeric injectable implant delivery
system. J. Control. Release 33: 237-243.

Siepmann, J., and Peppas, N. 2001. Modeling of drug release from delivery systems
based on hydroxypropyl methylcellulose (HPMC). Adv. Drug Deliv. Rev. 48:
139-157.

Silverstein, R. M., Bessler, G. C., and Morrill, T. C. 1991. Infrared spectrometry. In
J. Stiefel (ed.), Spectrometric identification of organic compounds, pp.91-164.
Singapore: John Wiley and Sons.

Stadberg, E., et al. 1999. Bioavailability of norethindrone acetate alone and in
combination with estradiol administered in single or multiple oral doses to
postmenopausal women. Maturitas 33: 59-69.




91

Stinson, N. E. 1960. Tissue reaction to poly (methymathacrylate) in rats and guinea
pigs. Nature 188: 678-83.

Tantishaiyakul, V., Kaewnopparat, N., and Ingkatawornwong, S. 1996. Properties of
solid dispersions of piroxicam in polyvinylpyrrolidone K-30. Int. J. Pharm.
143: 59-66.

Turner, J. E., Laurence, W. H., and Autian, J. 1973. Subacute toxicity testing of
biomaterials using histopathologic evaluation of rabbit muscle tissue. J.
Biomed. Mater. Res. 7: 39-45.

Uhrich, K. E,, Larrier, D. R., Laurencin, C. T., and Langer, R. 1996. In vitro
degradation of poly (anhydride-co-imides) containing
pyromellitylimidoalanine. J. Polym. Sci. 34: 1261-9.

Vandelli, M. A., and Cameroni, R. 1993a. Selective coating of cylindrical matrices
with a central hole. I. An interpretation of the swelling process. Int. J.
Pharm. 100: 107-114.

Vandelli, M. A., Coppi, G., and Cameroni, R. 1993b. Selective coating of cylindrical
matrices with a central hole. II. An interpretation of the release process. Int.
J. Pharm. 100: 115-121.

VanKrevelen, D. W. 1990. Volumetric properties. In D. W. VanKrevelen (ed.),
Properties of polymers: Their correlation with chemical structure; their
numerical estimation and prediction from additive group contributions, pp.71-
88. Amsterdam; Elsevier Science Publishers.

Varelas, C. G., Dixon, D. G., and Steiner, C. 1995. Zero-order release from biphasic
polymer hydrogels. J. Control. Release 34: 185-192.

Variankaval, N. E., Jacob, K. I, and Dinh, S. M. 2000. Characterization of crystal
forms of B-estradiol-thermal analysis, Raman microscopy, X-ray analysis and
solid-state NMR. J. Cryst. Growth 217: 320-331.

Wagner, J. G. 1969. Interpretation of percent dissolved-time plots derived from
in vitro testing of conventional tablets and capsules. J. Pharm. Sci. 58: 1253-
1257.

Wood, N. K., Kaminski, E. J., and Oglesby, R.J. 1970. The significance of implant
shape in experimental testing of biological materials: disc versus rods. J.
Biomed. Mater. Res. 4: 1-12.

Wu, C., and McGinity, J. W. 1999. Non-traditional plasticization of polymeric films.
Int. J. Pharm. 177: 15-27.

Wu, C.,, and McGinity, J. W. 2003. Influence of methylparaben as a solid-state
plasticizer on the physicochemical properties of Eudragit® RS PO hot-melt
extrudates. Eur. J. Pharm. Biopharm. 56: 95-100.

Ye, W-P, and Chien, Y. W. 1996. Dual-controlled drug delivery across
biodegradable copolymer. II. Delivery kinetics of levonorgestrel and estradiol
from (matrix/matrix) laminate drug delivery system. J Control. Release 41:
259-269.

Yu, L. 2001. Amorphous pharmaceutical solids: preparation, characterization and
stabilization. Adv. Drug. Deliv. Rev. 48: 27-42.




APPENDICES



APPENDIX A

Chromatogram of 17p-Estradiol and Norethindrone
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Chromatogram of E; and NET obtained from HPLC Analysis with Dual
Wavelength Measurement Mode

Retention time of E; was 7.86 min. Peak area of E; was measured at 280 nm.

Retention time of NET is 8.86 min  Peak area of E; was measured at 240 nm.



APPENDIX B
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Percent Amount of E; Released from Geomatrix® Implant Using Eudragit® RS
as Release Controlling Agent

Formulation Time (d) VTime (Vd) %E, released In (%E;
code Mean SD remained)
10-E, 0 0 0 0 4.60

0.04 0.20 0.95 0.28 4.60
1 1.00 12.74 0.96 447
3 1.73 41.11 2.57 4.08
5 2.24 66.52 4.85 3.50
7 2.65 72.60 3.41 3.31
9 3.00 72.92 3.34 3.30
14 3.74 7294 3.34 3.30

20-E, 0 0 0 0 4.60

0.04 0.20 4.042 6.02 4.56
1 1.00 14.76 7.18 4.44
3 1.73 42.84 6.78 4.04
5 2.24 71.99 6.87 3.31
7 2.65 83.36 8.45 2.81
9 3.00 83.93 8.62 2.78
14 3.74 83.96 8.63 2.78

30-E, 0 0 0 0 4.60

0.04 0.20 0.34 0.20 4.60
1 1.00 9.28 0.83 4.51
3 1.73 39.78 1.21 4.10
5 2.24 71.50 0.95 3.35
7 2.65 82.87 2.86 2.84
9 3.00 83.51 3.02 2.80
14 3.74 83.56 3.05 2.80

“"Mean of three determinations (%)

Daily rate of E; Released from Geomatrix® Implant Using Eudragito RS as
Release Controlling Agent

10-E, 20-E> 30-E,
Time (d) E; daily release rate E; daily release rate E, daily release rate
(mcg/d) (mcg/d) (mcg/d)

Mean' SD Mean SD Mean' SD
0 0 0 0 0 0 0
1 54.80 3.26 4142 7.74 31.19 5.14
3 63.30 4.24 53.84 5.45 53.27 2.45
5 56.56 4.59 53.64 3.28 52.72 2.83
7 13.60 5.46 20.73 5.11 18.86 2.84
9 0.69 0.33 1.03 0.50 1.08 0.35
14 0.02 0.01 0.02 0.02 0.03 0.01

"Mean of three determinations



Percent Amount of NET Released from Geomatrix® Implant Using
Eudragit" RS as Release Controlling Agent
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Formulation Time(d) Time (Vd) %NET released In (%NET
code Mean SD remained)
30-NET 0 0 0 0 4.60
1 1.00 6.82 1.09 4.53
3 1.73 23.98 2.60 4.33
5 2.24 40.73 2.87 4.08
7 2.65 56.05 4.10 3.78
9 3.00 69.48 4.10 3.41
14 3.74 88.77 3.36 2.42
21 4.58 98.66 0.38 0.29
40-NET 0 0 0 0 4.60
1 1.00 7.96 0.29 4.52
3 1.73 24.37 0.40 4.33
5 2.24 38.21 1.15 4.12
7 2.65 51.36 0.70 3.88
9 3.00 64.24 0.55 3.58
14 3.74 83.48 1.15 2.80
21 4.58 97.71 0.93 0.83
50-NET 0 0 0 0 4.60
1 1.00 9.27 0.88 4.51
3 1.73 24.98 2.27 4.32
5 2.24 39.02 2.42 4.11
7 2.65 51.15 2.65 3.89
9 3.00 64.05 2.96 3.58
14 3.74 83.46 2.57 2.81
21 4.58 - 97.89 1.21 0.75

"Mean of three determinations (%)

Daily rate of NET Released from Geomatrix® Implant Using Eudragit® RS as

Release Controlling Agent

30-NET 40-NET 50-NET
Time (d)  NET daily release rate ~ NET daily release rate ~ NET daily release
(mcg/d) (mcg/d) rate (mecg/d)
Mean' SD Mean SD Mean’ SD
0 0 0 0 0 0 0
1 135.25 22.27 135.12 20.37 184.29 18.46
3 162.54 9.58 133.03 16.04 150.10 19.55
5 159.30 9.10 111.85 8.94 133.93 7.61
7 145.06 7.44 107.99 28.03 115.61 6.48
9 127.78 8.76 104.15 8.58 123.09 7.03
14 73.46 6.72 62.30 6.08 73.96 1.99
21 27.16 9.74 33.07 5.07 39.25 3.48

"Mean of three determinations



98

Percent Amount of NET Released from Matrix Implant and Geomatrix®
Implant Using Various Types of Polymers Used in the Components

Formulation Time (d) VTime (Vd) %NET released In (%NET
code Mean SD remained)

ERS-B-ERL-C 0 0 0 0 4.60
0.04 0.20 0.14 0.03 4.60

1 1.00 42.50 40.03 3.74

2 1.41 82.71 16.77 1.98

3 1.73 96.22 4.84 0.54

; 5 2.24 99.76 0.03 -1.43
ERL-B-ERL-C 0 0 0 0 4.60
0.04 0.20 1.37 1.13 4.59

1 1.00 47.58 10.28 3.94

2 1.41 94.75 1.32 1.64
3 1.73 99.96 0.005 -3.20

ERL-B-ERS-C 0 0 0 0 4.60
0.04 -~ 0.20 0 0 4.60

1 1.00 6.70 3.40 4.54

2 1.41 16.18 3.24 443

3 1.73 24.47 3.42 432

5 2.24 38.26 3.64 412

7 2.65 51.25 3.18 3.88

14 3.74 79.43 2.32 3.02

21 4.58 94.06 1.17 1.78
28 5.29 99.56 0.16 -0.82

ERS-B-ERS-C 0 0 0 0 4.60
0.04 0.20 0 0 4.60

1 1.00 6.65 0.38 4.54

2 1.41 13.30 0.71 4.46

3 1.73 20.48 1.09 438

5 2.24 34.26 2.15 4.18

i 2.65 46.37 2.29 3.95

14 3.74 75.29 1.59 321

21 4.58 91.77 0.94 2.11

28 5.29 98.92 0.25 0.07

ERS-C 0 0 0 0 4.60
0.04 0.20 0 0 4.60

1 1.00 8.83 0.42 451

2 1.41 16.12 0.85 443

3 1.73 22.78 1.16 435

5 2.24 35.83 2.19 416

F 2.65 47.64 2.25 3.96

14 3.74 74.65 1.64 3.23

21 4.58 90.08 1.23 2.30

28 5.29 97.96 0.72 0.71

"Mean of three determinations (%)



Daily rate of NET Released from Matrix Implant and Geomatrix® Implant Using Various Types of Polymers

Used in the Components
ERS-B-ERL-C ERL-B-ERL-C ERL-B-ERS-C ERS-B-ERS-C ERS-C
Time NET daily release =~ NET daily release =~ NET daily release NET daily release NET Daily release
(d) rate (mcg/d) rate (meg/d) rate (mcg/d) rate (mecg/d) rate (mcg/d)
Mean SD Mean SD Mean SD Mean SD Mean SD
0 0 0 0 0 0 0 0 0 0 0
0.04 11692 3579 107020 837.89 0 0 0 0 0 0
1 1470.73 1346.17 1604.52 414.19  263.75 14190  268.79 9.04 36725  20.84
2 140536 1043.79 1573.95 386.08 35295  22.74 257.61 8.20 290.64  21.61
3 46399 41336 17594  63.72 ~ 308.89 . 18.86 278.37 8.13 265.61  24.63
5 59.29 79.59 ' " 25693  14.34 266.89 1323  260.12  28.62
7 . ’ . $ 24184 895 234.68 404 . 23527 143
14 i ’ . ’ 149.81 6.01 160.36 10.10 15374  1.93
21 " " i o 77.66 3.34 91.39 5.97 87.84 2.34
28 g A # . 29.14 4.05 39.67 5.02 44.86 2.56

"Mean of three determinations
*not determined



100

Amount Percent of E, Released from Implant Using Eudragit® RS as Release

Controlling Agent
Formulation Time(d) Time (Vd) %E, released In (%E;
code Mean SD remained)
1-E; 0 0 0 0 4.60
0.04 0.20 3.32 0.99 4.57
1 1.00 41.50 2.08 4.07
2 1.41 61.35 11.08 3.63
3 1.73 63.72 12.69 3.55
2-E; 0 0 0 0 4.60
0.04 0.20 4.02 1.86 4.56
1 1.00 54.62 0.24 3.82
2 1.41 85.89 1.27 2.64
3 1.73 86.18 1.34 2.62

"Mean of three determinations (%)

Daily rate of E; Released from Geomatrix® Implant Using Eudragit® RS as

Release Controlling Agent
1-E; 2-E>
Time (d) E; daily release rate E; daily release rate
(mcg/d) (mcg/d)
Mean SD Mean SD
0 0 0 0 0

0.04 320.61 57.02 280.06 99.24
1 164.43 27.50 156.41 16.78

2 77.85 41.48 92.18 3.96

3 9.52 9.84 0.85 1.20

"Mean of three determinations
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APPENDIX C

Examination of the Difference Among Rates of NET Release Obtained from
Different Formulations



ANOVA for the Release Rate of NET among Different Formulations

Explore
Case Processing Summary
Cases
Valid Missing Total
N Percent N Percent [\ Percent
RATE 9 100.0% 0 0% 9 100.0%
Tests of Normality
Kolmogorov-Smimov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
RATE .153 9 .200* .954 9 732

*. This is a lower bound of the true significance,
a. Lilliefors Significance Correction

RATE
Histogram

35

3.0

25

2.0

15

Frequency

250.0 260.0 270.0 280.0 250.0 300.0

RATE
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Expected Normal
58

Normal Q-Q Plot of RATE

Detrended Normal Q-Q Plot of RATE

310

Dev from Normal

310
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RATE

Oneway Analysis of Variance
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Descriptives
RATE \
95% Confidence Interval
Std. for Mean
N Mean Deviation Std. Error Lower Minimum | Maximum
Bound
ERL-B-ERS-C 3| 27843381 | 26.507193 | 15.303935 | 212.58629 | 344.28132 | 250.270 | 302.895
ERS-B-ERS-C 3| 266.93305 6.736287 3.889197 | 250.19919 | 283.66692 | 259.705 | 273.037
ERS-C 3| 27268192 | 16.790035 9.693731 | 23097316 | 314.39068 | 253.324 | 283.282
Total 9| 27268293 | 16.801151 5.600384 | 259.76842 | 285.59743 | 250.270 | 302.895
Test of Homogeneity of Variances
RATE
Levene
Statistic dfl df2 Sig.
2.042 2 6 211
ANOVA
RATE
Sum of
Squares df Mean Square F Sig.
Between Groups 198.401 2 99.201 .289 759
Within Groups 2059.828 6 343.305
Total 2258.229 8
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APPENDIX D

XRPD Pattern of E; in ERS Physical Mix
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2Theta (degree)

X-ray powder diffraction patterns of physical mixes containing E, at different
weight percent: (a) Ex; (b) 75 % Ez; (¢) 50 % E»; (d) 30 % Ej; (e) 20 % E3;
(f) 10 % Ez; (8) 2 % Ez; (h) 1 % Ey; (i) ERS
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