| Imep’"c"gionaljournal of pharm,
| - General i
W1 NTT1T Collection

| V384,00, 1.2
- Jan. 152949

ST

JATIO!

15 JANUARY 2010

ISSN 0378-5173

Special section on:
PHARMACEUTICAL
NANOTECHNOLOGY

LIBRARY OF§
MEDICINE

NATIONAL INSYITUTES OF HEALTN

PROPERTY OF THE

- NATIONAL
LIBRARY OF
MEDICINE

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

o = = s —a— e - v

© 2010 Elsevier B.V. All rights reserved.

This journal and the individual contributions contained in it are protected by the copyright of Elsevier B.V., and the following terms and conditions apply to
their use:

Photocopying . . . : i
Single photocopies of single articles may be made for personal use as allowed by natlopal copyright l.a\'/vs. Permlssmn.of the Publisher arsléilgazrrrlr:jegltloffoa”f]ese ;sf
required for all other photocopying, including multiple or systematic copying, copying for advertls}ng or promotional purl?ose?. ;essrovom use

document delivery. Special rates are available for educational institutions that wish to make photocopies for non-profit educational cla .

For information on how to seek permission visit www.elsevier.com/permissions or call: (+44) 1865 843830 (UK) / (+1) 215 239 3804 (USA).

Derivative Works . . s PR issi
Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal circulation within their institutions. Permission of the
Publisher is required for resale or distribution outside the institution.

Permission of the Publisher is required for all other derivative works, including compilations and translations (please consult www.elsevier.com/permissions).

Electronic Storage or Usage i i .
Permission of the Publisher is required to store or use electronically any material contained in this journal, including any article or part of an article (please
consult www.elsevier.com/permissions).

Except as outlined above, no part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by any means, electronic,
mechanical, photocopying, recording or otherwise, without prior written permission of the Publisher.
Notice

No responsibility is assumed by the Publisher for any injury and/or damage to persons or property as a matter of products liability, negligence thOtheg‘g’i‘z:i
or from any use or operation of any methods, products, instructions or ideas contained in the material herein. Because of rapid advances in the m
sciences, in particular, independent verification of diagnoses and drug dosages should be made.

Although al| advertising material is expected to conform to ethical (medical) standargis, inclusion in this publication does not constitute
ad guarantee or endorsement of the quality or value of such product or of the claims made of it by its manufacturer.

Sponsored Supplements and/or Commercial Reprints: For more information please contact Elsevier Life Sciences Commercial Sales, Radarweg 29, 1043 NX
Amsterdam, The Netherlands; phone: (+31) (20) 485 2939/2059; e-mail: LSCS@elsevier.com

Advertising information: Advertising orders and enquiries can be sent to: Janine Castle, Elsevier Ltd., The Boulevard, Langford Lane, Kidlingto?, Oqurd OX5cl GlB,
UK; phone: (+44) 1865 843 844; fax: (+44) 1865 853 973; e-mail: j.castle@elsevier.com. Customers in the US and Canada can also contact: Mr Tino DeCarlo,

Advgrtising Department, Elsevier Inc., 360 Park Avenue South, New York, NY 10010-1710, USA; phone: (+1) (212) 633 3815; fax: (+1) (212) 633 3820;
emzul:t.decarlo@elsevier.com

Europe and Row: James Kenney, Print Operations Co-ordinator, Elsevier, 84 Theobalds Road, London WC1X 8RR, phone: (+44) (0) 20 7611 4117; fax: +44 (0)
20 7611 4463; e-mail: j-kenney@elsevier.com

Orders, claims, and journal enquiries: please contact the Elsevier Customer Service Department nearest you

St. Louis: Elsevier Customer Service Department, 3251 Riverport Lane, Maryland Heights, MO 63043, USA; phone: (877) 8397126 [toll free within the USA];
(+1)(314) 4478378 [outside the USA); fax: (+1) (314) 4478077; e-mail: JournalCustomerService-usa@elsevier.com

g:ford: Elsevier Customer Service Department, The Boulevard, Langford Lane, Kidlington, Oxford OX5 1GB, UK; phone: (+44) (1865) 843434; fax: (+44) (1865)
3970; e-mail: JournalsCustomerServiceEMEA@e]sevier.com

;”(;kyo: Elsevier Customer Service Department, 4F Higashi-Azabu, 1-Chome Bldg, 1-9-15 Higashi-Azabu, Minato-ku, Tokyo 106-0044, Japan; phone: (+81) (3)
61 5037; fax: (+81) (3) 5561 5047; e-mail: JournalsCustomerServiceJapan@elsevier.com

Si"g"{l’ore: Elsevier Customer Service Department, 3 Killiney Road, #08-01 Winsland House I, Singapore 239519; phone: (+65) 63490222; fax: (+65) 67331510;
e-mail: JournalsCustomerServiceAPAc@elsevier.com

® The Paper used in thig publication meets the requirements of ANSI/NISO Z39.48-1992 (Permanence of Paper)
Printed by Polestar Wheatons Ltd, Exeter, UK

DOCKET
A L M

A R

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

NATIONAL LIBRARY OF MEDIC

INE
VOL. 384 NOS. 1-2, 15 JANUARY 2010 ” “ !m “!
CONTENTS

NLM 03597183 &

Cited in: BIOSIS/Biological Abstracts, CAB Abstracts, Chemical Abstracts Service, Current Contents (Life Sciences, Clinical Medicine), EMBASE/ExceTpta Me.dicg. Elsevier
BIOBASE/Current Advances in Biological Sciences, International Pharmaceutical Abstracts, PUBMED/ MEDLINE/Index Medicus, PASCAL M, Science Citation Index.
Also covered in the abstract and citation database SCOPUS®, Full text available on ScienceDirect®

Review
Transungual drug delivery: Current status

R, Elkeeb, A. AliKhan, L. Elkeeb, X. Hui, H.I. Maibach (USA) !
Research papers
Delivery of fullerene-containing complexes via microgel swelling and shear-induced release

E. Tarabukina, Z. Zoolshoev, E. Melenevskaya, T. Budtova (Russia, France) 9
MRP isoforms and BCRP mediate sulfate conjugate efflux out of BeWo cells

P. Mitra, K.L. Audus (USA) 15
An improved kinetics approach to describe the physical stability of amorphous solid dispersions

J. Yang, K. Grey, . Doney (USA) 24
Identification and functional characterization of breast cancer resistance protein in human bronchial epithelial cells (Calu-3)

D.K. Paturi, D. Kwatra, HK. Ananthula, D. Pal, AX. Mitra (USA) 32
An investigation into the kinetic (sliding) friction of some tablets and capsules

B.C. Hancock, N. Mojica, K. St.John-Green, J.A. Elliott, R. Bharadwaj (USA, UK) 39
Characterization and pharmacokinetic analysis of tacrolimus dispersion for nebulization in a lung transplanted rodent model

AB. Watts, A.M. Cline, AR Saad, S.B. Johnson, J.I. Peters, R.0. Williams 11 (USA) 46
Three-layered microcapsules as a long-term sustained release injection preparation

Y. Ito, Y. Ochii, K. Fukushima, N. Sugioka, K. Takada (Japan) 53
The roles of acidifiers in solid dispersions and physical mixtures

T.T.-D. Tran, PH.-L. Tran, H.-G. Choi, H.-K. Han, B.-]. Lee (Republic of Korea) 60
Oxybutynin permeation in skin: The influence of drug and solvent activity

P. Santos, A.C. Watkinson, ]. Hadgraft, M.E. Lane (UK, Australia) 67
The relationship between transepidermal water loss and skin permeability

M. Machado, TM. Salgado, J. Hadgraft, M.E, Lane (UK) 73
PLGA/PVA hydrogel composites for long-term inflammation control following s.c. implantation

U. Bhardwaj, R. Sura, F. Papadimitrakopoulos, D.J. Burgess (USA) 78
Mechanical properties of excipients do not affect polymer matrix formation

L. Chatterjee, T. Rades, I.G. Tucker (New Zealand) 87
Influence of temperature on the solubilization of thiabendazole by combined action of solid dispersions and co-solvents

S. Muela, B. Escalera, M.A. Pefia, P. Bustamante (Spain) 93
Surface charged temoporfin-loaded flexible vesicles: In vitro skin penetration studies and stability

N. Dragicevic-Curic, S. Grafe, B. Gitter, S. Winter, A. Fahr (Germany) 100
Characterization of physical and viscoelastic properties of polymer films for coating applications under different temperature of drying and storage

G. Perfetti, KM.B. Jansen, W.J. Wildeboer, P. van Hee, G.M.H. Meesters (The Netherlands) 109
Novel microencapsulation of potential drugs with low molecular weight and high hydrophilicity: Hydrogen peroxide as a candidate compound

$.-M. Ng, J.-Y. Choi, H.-S. Han, ].-S. Huh, J.0. Lim (Republic of Korea) 120
Surface active drugs significantly alter the drug output rate from medical nebulizers

A. Arzhavitina, H. Steckel (Germany) : 128
Note
Wistar rat skin as surrogate for human skin in nortriptyline hydrochloride patch studies

A. Melero, C.-M. Lehr, U.F. Schifer, M. Garrigues {Spain) 137

(Contents continued on page 196)

DFF212_ 552

@6-89-11 13278 XL ™

Available online at

UMY~ ScienceDirect .
[A)OC KET

L A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

This material may be protected by Copyright law (Title 17 U.S. Code)

International Journal of Pharmaceutics 384 (2010) 1-8

Contents lists available at ScienceDirect

International Journal of Pharmaceutics

journal homepage: www.elsevier.com/locate/ijpharm

Review
Transungual drug delivery: Current status
Rania Elkeeb®*1, Ali AliKhan®!, Laila Elkeeb!, Xiaoying Hui?, Howard I. Maibach?

# Department of Dermatology, School of Medicine, University of California, San Francisco, CA 94143-0989, USA
b School of Medicine, University of California, Davis, CA, USA
¢ Department of Dermatology, School of Medicine, University of California, Irvine, CA, USA

ARTICLE INFO ABSTRACT

Article history: Topical therapy is highly desirable in treating nail disorders due to its localized effects, which results
Received 9 June 2009 in minimal adverse systemic events and possibly improved adherence. However, the effectiveness of
Received in revised form

topical therapies is limited by minimal drug permeability through the nail plate. Current research on nail

}2\2 September 2009 permeation that focuses on altering the nail plate barrier by means of chemical treatments, penetration
A\C/Z?g tbe]: ;gr;g%egf&%ir 2009 enhancers as well as physical and mechanical methods is reviewed. A new method of nail sampling is
examined. Finally limitations of current ungual drug permeability studies are briefly discussed.
© 2009 Elsevier B.V. All rights reserved.
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1. Introduction

The importance of nail permeability to topical therapeutics
has been realized, primarily in the treatment of onychomycosis,
which affects approximately 19% of the population (Gupta and
Scher, 1998). Topical therapy is highly desirable due to its localized
effects, which results in minimal adverse systemic events and pos-
sibly improved adherence. Recent advances in topical transungual
delivery have led to the development of antifungal nail lacquers.
However, the effectiveness of topical therapies is limited by mini-
mal drug permeability through the nail plate (Baran and Kaqukhov,
2005). Current research on nail permeation focuses on altering the
nail plate barrier by means of chemical treatments (Kobayashietal.,
1998: Malhotra and Zatz, 2002) and penetration enhancers (Hui et
al., 2003). Physical and mechanical methods are also under exami-
nation.

2. Topical drug delivery to the nail and available
formulations

Mycotic nail infections infrequently resolve spontaneously, and
may have a substantial impact on quality of life. Current treatment
modalities include surgery, as well as oral and topical antifun-
gal agents. However, a meta-analysis of randomized trials found
little high quality evidence that any topical therapy is effective
(Crawford and Hollis, 2007). Topical therapy is indicated when the
nail matrix is not involved (in ~74% of patients) (Effendy et al,,
2005). It is preferred in elderly patients or patients receiving mul-
tiple medications, in order to minimize drug-drug interactions.
Topical therapy is also preferred in patients with mild-to-moderate
disease and for those unwilling to use systemic medications.
Topical therapy minimizes adverse systemic drug reactions, like
those associated with oral antifungal agents (Elewski and Hay,
1996).

szltiple classes of antifungal medications have been utilized;
these include: polyenes (e.g. nystatin) which have both fungistatic
and fungicidal properties in vitro; imidazoles (e.g. clotrimazole, tio-
conazole, econazole, ketoconazole, miconazole, sulconazole, and
oxiconazole), which have fungistatic properties in vitro; and ally-
lamines/benzylamines (e.g. naftifine, terbinafine, and butenafine),
which have fungistatic and fungicidal properties in vitro (Tom and
Kane, 1999).

Only one topical therapy has been FDA approved for onychomy-
cosis: ciclopirox nail lacquer 8% solution. Ciclopirox inhibits the
transport of essential elements into the fungal cell, thus disrupting
DNA, RNA, and protein synthesis. It is a broad-spectrum antifungal
with activity against dermatophytes and some non-dermatophyte
molds.

Two randomized, controlled trials suggest that complete resolu-
tion occurs in approximately 7% of treated patients compared with
0.4% using placebo. Thus, only 1 of 15 patients using the lacquer will
have a favorable outcome which involved reaching a clinically and
mycologically cured target nail (treatment cure). Treatment cure
comprised of a negative culture and negative potassium hydroxide
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of clinical signs of disease); furthermore, recurrence is common
after discontinuing therapy (Gupta et al., 2000).

In Europe, amorolfine and ciclopirox (nail lacquer 8% solution)
have been approved for onychomycosis treatment. Amorolfine,
available as a nail lacquer, acts by inhibiting the biosynthesis of
ergosterol, a component of the fungal cell membranes. Amorolfine
is fungistatic and fungicidal and most effective against dermato-
phytes, but can be used for yeast and molds with lesser efficacy
(Haria and Bryson, 1995).

The clinical efficacy of amorolfine therapy in 727 patients with
toenail or fingernail onychomycosis was evaluated. A mycological
and clinical cure was achieved in 45-50% of the patients treated
with 5% amorolfine lacquer once or twice weekly for 6 months at 3
months post-treatment (Zaug and Bergstraesser, 1992).

3. Human nail

The chemical composition of the human nail differs signifi-
cantly from other body membranes. The plate, composed of keratin
molecules with many disulphide linkages and low associated lipid
levels, does not resemble any other body membrane in its bar-
rier properties - it behaves more like a hydrogel than a lipophilic
membrane,

Drug transport into the nail plate is influenced by: physico-
chemical properties of a drug molecule (size, shape, charge, and
hydrophobicity), formulation characteristics (nature of the vehicle
and drug concentration), presence of permeation enhancers, nail
properties (thickness and hydration), and interactions between the
permeant and the keratin network of the nail plate. The chem-
ical composition and some experimental evidence indicate that
the aqueous pathway plays the dominant role in drug penetration
through the nail. Furthermore, water is the principle nail plasticizer.
Once hydrated, the nail becomes more elastic and possibly more
permeable to topically applied substances. However, the effects

of hydration on nail permeation requires elucidation (Gunt and
Kasting, 2006).

4. Nail sampling

Permeation studies with modified in vitro diffusion cells com-
monly utilized for flux determination. Drug is initially applied to
the nail dorsal surface. Permeation is measured by sampling the
solution on the ventral nail plate at successive time points, and cal-
culating drug flux through the nail. This method bears similarities
to skin penetration studies. However, skin penetration studies are
not limited simply to determination of flux, but also include the
separation of skin layers to quantify drug concentration in each
layer.

A novel technique developed by Hui et al. enables the determi-
nation of drug concentration within the plate, where fungi reside.
This method relies on a drilling system which samples the nail core
without disturbing its surface (Fig. 1). This is achieved by the use
of a micrometer-precision nail sampling instrument that enables
finely controlled drilling into the nail with collection of the powder
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