ithout watermarks at docketalarm.com

icated court documents w

Find authent

it & o ] FUe] [y it — U]

[~ I - 80 — o o How v > o m W,cm

[T == o a U~ — g E=R W B =

9w o o - E = 5 & oo o «°

g o [ o 5 5 5 ® o JURE%

s g o g~ ] T — e fed o — g < o D

Sz E ] — o0 o b I Wy @ 2 Y

o oMy E A u o A £ .3 o o
o o ] oo @ 0 o0
m @« @ « @ ] = o
» o - 5] oc

- 2 ol 5 [ o @ | Ll @ & 9 =t 2z}
nE o 9 o @ -~ 59 S e o s o g3 =] @° 4
[ W o, P > O > @ a oM o 8w P 2 ~ O - &
R s T ) P - o U - © oo " o - o v o
PeR-pal uy i} W o —_ - — o e @ U © oo o U oo
B 3 = 0 w g @A =W w B o ~ S < o

Hn = e I [ LR @ 3 ol @ o -y Wi 9 T Yt
= o ] = S c w g 80 W > o E S oo © = 8o = E. 4D

- o e c H o > 2 U O . H [ o e B = o -~ T O
w e e <@ [~ = @ 80 5 v 9o o OB e o @ - [33 o =3

@ TN O o~ ° o~ —ogo@ e A o ooy H® O o— o e} -9 el =3 o el
< S~ @ g o = w'goe £ Hoa o o S T e a 2 — m o | ¢ o =4
o B ] =l o bl « o ©m o g 5o @ [N o o - FER-at
Pt @ o - B - = S 2 g o 9 @ o 2w G . “ oo L e uoa - «
E 3 « =o g © - G ¥ Eow g 2 &3> £ A = ¢ = o o
adm .Ggm mne = @ k] 0 @ oaPH M0 o W = ] [ - P o
L 5 € e O g O 2 4 - o= = U o AR R . D R = I, e o™ i

ARM

DOCKET


https://www.docketalarm.com/

J. Pharm. Pharmacol. 1983,
Received May 9, 1982

Journal of Pharmacy and Pharmacology '

Tensile
pl

Published by The Pharmaceutical Society of Great Britain
1 Lambeth High Street, London SEI 5JN Telephone 01-735 9141 Telegrams Pharmakon London SE1

EDITOR

*‘Department of Pharm
J. R. FOWLER
A study has beer
sodium chloride
amounts of stear
the systems wert
compression beh
but also on the hc
been explained i
forces and the fc
been analysed in

EDITORIAL BOARD

Advisory Editors

Professor A. M. BARRETT, The University of Leeds

Dr. B. A. CaLLINGHAM, University of Cambridge

Professor P. H. ELworTHY, The University of Manchester The effect that the coatil
their tensile strength and
they are loosely packed
was reported previously (1
1982). It was shown that
on the content, the hom
hardness of the coating m
energies of the coated pos
In order to produce t.
COMPression pressures are
the work cited above. A
various mechanisms have
for the bonding that occur
zel 1949). They include
deformation and fragment
generation of heat at pois
Merriman 1970) resulting |
subsequent resolidificatior
_ures below the conventio
materials concerned (Yor
therefore considered app
changes produced by temy
of the coatings employed ¢
have significant and q
effects on the compressi
sttength of the tablets.
The same coated powde
work (Malamataris & Pilp
different temperatures an
the tablets were measured
at the same temperature
(1968) theory, the results

Professor D. W. MaraiesoN, University of Bradford

Professor M. J. H. Smith, King’s College Hospital Medical School, University of London

Other Board Members

Dr. L. C. BLABER, Roche Products Ltd., Welwyn Garden City

Professor M. R. W. ProwN, The University of Aston in Birmingham

Dr. G. P. Carg, British Pharmacopoeia Commission

Dr.J. H. CoLLETT, The University of Manchester

D. H. DorkeN, Smith Kline & French Ltd., Welwyn Garden City

Professor A. T. FLORENCE, University of Strathciyde

Dr.J. D. PaiLLipson, School of Pharmacy, University of London

Dr. N. PicpeL, Chelsea College, University of London

Professor R. L. SmitH, St. Mary’s Hospital Medical School, University of London
Professor S. E. Smith, St. Thomas’ Hospital Medical School, University of London

Secretary
D.F. Lewis

Copyright © 1983 Journal of Pharmacy and Pharmacology. The appearance on the code on the first page of a
article in this Journal indicates the copyright owner’s consent that copies of the article may be made for personal o
internal use, or for the personal or internal use of specific clients. This consent is given on the condition, howeve
that the copier pay the per-copy fee of $2.50 through the Copyright Clearance Center Inc., Operations Cente
21 Congress Street, Salem, Mass. 01970, USA, for copying beyond that permitted by Sections 107 or 108 of the US
Copyright Law. This consent does not extend to other kinds of copying, such as copying for general distribution, for
advertising or promotional purposes, for creating new collective works, or for resale.

Annuel subscription for 1983: UK £51.00 (inc. postage); overseas £59.00 (air speeded). . porrespondence.

. ‘ : T Present address: Departm
Single copies £5.00 (overseas £6.00). of Thessalr:)n?ki,rg}srseecgp o

Claims for missing copies cannot be considered unless received within three months of publication,

CFAD v. Anacor, IPR2015-01776 ANACOR EX. 2188 - 2/9 |

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Mlizushima, Y.), 666 (C)

Volume 35 Number 1 January 1983

gasaki, O.), 818 (C)

A., Ozaki, Y., Harada, M. Gastrie
onses to autonomic nerve stimulatig;1
rmacological studies in rats. 641 ‘

hillips, A. J., Collett, J. H. The . 44-45  J. HARVEY, H. PARISH, P. P. X, HO, J. R. BOOT.
eze drying on the stability and disg Ol‘lglnal PaperS W. DAWSON - o
ethacrynJate.Bél P C 1 H S. MALAMATARIS, N. PILPEL Thedpretffzrentlta_l mtgxbtl)tlon O,l 5-lepoxygcnusc
nerson, .., Owéne’." e cpatic Tensile strength and compression of coated product lormation by benoxaprolen
locyanine green during the course of pharmaceutical powders: tablets

1 acute renal failure in the rat. 335 1648

~ F. FRANCONI, S. MANZINI, I. STENDARDI,

: 1. G. JOLLIFFE, J. M. NEWTON ; . .
erson, J., Bowmer, C. I .Pharmac(‘).‘ The effect of dosator nozzle wall texture on capsule F. BENNARDINI, G. ANTONINI, P. FAILLI, R. MATUCCI,
)C%’zcijr)llne green in rats with chromc filling with the mG?2 simulator B‘S‘IOTTI ial inhibi f ; .

itterential inhibitory effect of taurine on
f‘ﬁul’ }}VI)C)I’ 34 (C) R. H. GUY, J. HADGRAFT, M. J. TAYLOR, 1. W. KELLAWAY ;%‘:;rdar%t;l;irgggg?zati?g:’;gf:é‘r‘m and
shal, M) Release of non-electrolytes from liposomes Y
,T.A.),42 P
nafe, A. O.), 409
‘ Tri i i ~ L. LENNARD, J. L. MADDOCKS . 48-49 L. F. STAMFORD, M. A. CARROLL, A. CIVIER,
Es, Igiegs:igl'a’rg.’»m[?thopnm resistance Assay of 6-thioguanine nucleotide, a major C. N. HENSBY, A. BENNETT
& ' metabolite of azothiaprine, 6-mercaptopurine and Identification of arachidonate metabolites in
.6-thioguanine, in human red blood cells normal, benign and malignant human mammary
tissues
K. YAMAOKA, T. NAKAGAWA, T. UNO
7 Moment analysis for disposition kinetics of several
cephalosporin antibiotics in rats 50-51  S.HARA,T.SATOH, H. KITAGAWA
i Micheld Dose-dependence of the effect of hydralazine on
_CrthIV)hcglfél’(gj)’ 262 (C) P. LABRUDE, L. VIGNERON ) the central nervous system in rats
sen. LT Kontny, M., Attarchi, Stability and functional properties of haemoglobin
f water vapour by starch and the freeze-dried in the presence of four protective
\e Youn aII;d Nels}(;n equations 452 substances after prolonged storage: dose-effect 52-53 1. R.FRY,C.G. WILSON o
& 4 ’ relationships The effect of adrenalectomy on hepatic mixed
function oxidase activity in female rats
erk, C. F.), 747 (C) K. A. WALTERS, G. L. FLYNN, J. R, MARVEL
nail permeation pittern for warerandthe 456 K.CSuALL V.. voNG .
o 'g]o e Eol d diff areen an ith respect The failure of morphine to depress selectively
to g;e st% L co esgln nerences withresp non-adrenergic neural inhibition of the guinea-pig
atum corneu taenia caeci
R. MATHISON
Actions of neurotransmitters and peptides on 57-58  R.W.FULLER, K. W. PERRY
longitudinal and circular muscle of the rat portal Effect of pergolide on MOPEG sulphatc levelsin
vein rat brain regions
T. R. MACGREGOR, M. A. DRUM, S. E. HARRIGAN,
J. N. WILEY, R. H. REUNING 59-61  A.IBRAHIM, P. COUVREUR, M. ROLAND, P. SPEISER
Naltrexone metabolism and sustained release New magnetic drug carrier
following administration of an insoluble complex to
thesus monkeys and guinea-pigs 62-64  R.IENTILE, A. DE SARRO, D. ROTIRGTI, G. B. DE SARRO,
: . G. NISTICO
Communlcatlons Powerful stimulation of rat caudate nucleus
R. C. ROWE adenylate cyclase activity by BW 245C,a
The orientation and alignment of particles in tablet prostaglandin analogue with prostacyclin-like
film coatings activity
xxxvii

CFAD v. Anacor, IPR2015-01776 ANACOR EX. 2188 - 3/9

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)

J. Pharm. Pharmacol. 1983, 35: 28-33

0022-3573/83/010028-06
Received June 18, 1982

©1983J. Pharm. Ph

corneum™

KENNETH A. WALTERST, GORDON L. FLYNN®, AND JOHN R. MARVEL}

College of Pharmacy, University of Michigan, Ann Arbor, Michigan 48109, U.S.A., and # Dermatological Division,
Pharmaceutical Corporation, Raritan, New Jersey, U.S.A.

In order to develop a basic concept of the permeability of the human nail plate and thus
o create a better understanding of the toxic potentials and therapeutic possibilities of
substances applied to the nail, avulsed cadaver nails have been placed in specially
constructed diffusion chambers and their permeation by water and the n-alkanols through
dodecanol, all in high aqueous dilution, has been investigated. The permeability coefficient
of water is 16-5 X 103 cm h! and that for methanol is 5-6 X 10-3 cm h-I. Ethanol’s
permeability coefficient measured 5-8 X 10-3 cm h-1, Permeability coefficients decreased
systematically thereafter to a low value of 0-27 X 10-3 cm h-! at n-octanol. The middle
chain length alkanols, n-pentanol through n-octanol, have similar permeability coefficients
but n-decanol and n-dodecanol show higher rates of permeation. The data suggest that, as a
membrane, the hydrated human nail plate behaves like a hydrogel of high ionic strength to
the polar and semipolar alcohols. Declining permeability rates appear linked to decreased
partitioning into the complex matrix of the plate as the compounds become hydrophobic.
The results for n-decanol and n-dodecanol introduce the possibility that a parallel lipid
pathway exists which favours the permeation of these exceedingly hydrophobic species.

Apparently, no evidence exists concerning funda-
mental permeation mechanisms and possible influ-
ences of chemical structure on transport across the
nail plate. To an extent its permeability properties
have been inferred without foundation from the
behaviour of other horny tissues. In order to make a
priori judgements concerning toxic risk and thera-
peutic benefit of substances brought in contact with
the nail, some baseline information on this tissue is
needed.

‘We have shown it possible to determine nail plate
permeability coefficients using standard diffusion
cell techniques (Walters et al 1981). Results obtained
for water agreed well with literature data on water
transpiration through the nail plate (Burch & Winsor
1946; Spruit 1971; Baden et al 1973). In pursuant
studies the techniques have been extended to the
permeation of some n-alkanols. These are useful
prototype compounds with systematically varying
oil/water (o/w) distribution coefficients and diffusion

revealing as, unlike the stratum corneum, the

tions is considered.

. MATERIALS AND METHODS
* Correspondence. This work supported through the

generosity of Ortho Pharmaceutical Corporation, Raritan,
N.J., US.A.

Materials

+ Present address, Fisons Limited, Pharmaceutical Divi-
sion, Research & Development Laboratories, Bakewell
Road, Loughborough, Leicestershire LE11 0QY, U.K.
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coefficients. Such structural influences on physico.
chemical properties, when considered together with
relative permeabilities, have helped decipher the
barrier mechanisms of several membranes (Blank
1964; Scheuplein 1965; Hwang et al 1976; Ho et al
1977: Behl et al 1980; Durrheim et al 1980; Flynn et
al 1981). Previous studies of the alkanol’s permea-
tion of skin are especially notable as these provide
evidence that the stratum corneum acts to some
extent as a hydrophobic continuum (barrier) (Blank
1964; Scheuplein 1965; Behl et al 1980; Durrheimet |
al 1980; Flynn et al 1981). Similar studies on the
human nail plate presented here are comparably |

becomes less permeable to the n-alkanols as their |
hydrophobicity is increased. At extreme hydro-
phobicity there is increased permeability. The
mechanistic significance of these general observa-

Tritiated water and radiolabelled alcohols were
obtained from New England Nuclear ({3H]watert,
[3H]methanol, [“Clethanol, [!4C]butanol), Cali-
fornia Bionuclear ([*4C]propanol, [C]pentanol,

$02.50
ﬂl‘mac()

Physicochemical characterization of the human najj
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CJheptanol, [*4C]dodecanol)
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is important to note that the inci
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_ Permeability coefficients (I
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_ V(dC/dt)
T AAC

where V is the volume of the rec
_is the rate of change in co
pseudo-steady state portion of t
fration versus time plot, A is the
AC is the concentration differ
across the membrane. V(dC/dt)
flux in mass per unit time. The
nail plate membranes in place
checked for intercompartmenta
uble but impenetrable polyethy
and no leaks were evident.
Diffusivities of the permean
tissue were calculated from the
periods using:

P

nail

h?
6t
Where Dy is the effective dif

Df:ff =

* Fresh cadaver nails generously
Oelrich, University of Michigan, Scl
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nol. [1#Cloctanol, [“C]decanol). All radiolabelled
pounds were diluted with saline {0-9% NaCl
gation Solution, Abbott Labs) before use. The
anols were diluted to trace concentrations, 104

solar or less.

f'the human nail
the homologous
ct to the stratum

meation procedures

tails of the diffusion cell and permeation pro-
odures have been given previously (Walters et al
) 1). Briefly, trimmed human nail plate sections®
ere placed between two halves of a diffusion cell. A
nown amount of a radiolabelled permeant was
1aced in the donor chamber and samples were taken
¢ predetermined intervals from the receptor cham-
. Isotope activity was monitored using a Beckman
9000 liquid scintillation counter. )

he permeation behaviours of [3H]water and
Jmethanol and ['“Clalkanols in dilute solution
vere followed as a function of time at 37 °C. In all
ases two permeants were applied with different
iolabels. Generally methanol was run as a tri-
ed compound along with a 14C-labelled co-
‘meant. Methanol thus served as a reference and it
mportant to note that the increased values for the
meability coefficient of decanol and dodecanol
e obtained concurrently with normal methanol

OHN R. MARVELE

, and ¥ Dermatological Division, Orthe
U.S.A.
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ermeability coefficients (P) were calculated

_ V(dC/dy) (1)
T AAC

here V is the volume of the receiver half cell, dC/dt
the ‘rate of change in concentration in the
seudo-steady state portion of the receiver concen-
ation versus time plot, A is the diffusional area and
is the concentration differential of permeant
cross the membrane. V(dC/dt) gives the diffusional
Ux in mass per unit time. The diffusion cells with
gil plate membranes in place were scrapulously
cked for intercompartmental leakage using sol-
¢ but impenetrable polyethyleneglycol markers
nd no leaks were evident.

Diffusivities of the permeants in the nail plate
sstie were calculated from the non-stationary state

10ds using:

P

:RIALS AND METHODS h2
6ty

Where D, is the effective diffusivity for a given

Deff =

and radiolabelled alcohols were
New England Nuclear ([3H]wate{y
14Clethanol, [*C]butanol), Cali-

* Fresh cadaver nails 1 lied by D
. ([14C]propar101, [14C]pentan01r elri generously supplied by Dr T. M.

ich; University of Michigan, School of Medicine.

NAIL PERMEATION BY HOMOLOGOUS ALCOHOLS 29

Clheptanol, [14C]dodecanol) and ICN ([*Clhex- compound, h is the nail plate thickness and t; is the

diffusional lag time obtained by linear regression of
the steady state slope of uptake versus time plots.
The nail plates used in these studies were measured
with a micrometer and averaged 0-54 mm in thick-
ness.

RESULTS AND DISCUSSION
Permeability coefficients of water and the saline
diluted n-alkanols are given along with diffusion lag
times in Table 1. Fig. 1 shows the relationship
between the logarithms of the permeability coeffi-
cients and the alkyl chain lengths of the alcohols. An
unusual pattern is observed with minimum per-
meability coefficient values at intermediate alkyl
chain length.

Table 1. Nail plate permeability data for water and
n-alkanols.

Effective
diffusion®
Permeability2 Lag.time  constant
coefficient (t) (Deg) cm? s~
Permeant (cm h-1 x 103) (s) x 107
Water 16:5 +£59 (6) 900 = 100 54
Methanol 56 £ 1.2 (26) 1790 + 200 27
Ethanol 58 £31 (8) 2730 % 200 13
n-Propanol  0-83 = 0-15(4) 4020 £ 350 12
n-Butanol  0-61 + 0:27(4) 3470 = 350 14
n-Pentanol  0-35 = 0-07(6) 2700 £ 250 1-8
n-Hexanol  0-36 + 0-23(5) 3540 = 300 1-4
n-Heptanol 0-42 + 0-12(4) 2520 + 300 19
n-Octanol ~ 0-27 £ 0-03(4) 2120 + 150 22
n-Decanol 2.5 # 1.7 (10) 2090 £ 150 21
n-Dodecanol 4-1 * 2.7 (8) 2300 + 150 21

a. Data include standard deviation and ( ) number of
experiments. .

2
b. Fromt; = % (Mean value for h = 0-54 mm)

Fig. 2 shows the effective diffusivities of the
permeants in the nail plate tissue as a function of
alkyl chain length.

Theoretical considerations

The nail plate’s barrier properties are governed by its
anatomical construction and its physicochemical
properties and a proposed model must be support-
able in terms of both. The model developed here,
although speculative, fulfills these requirements.
The plate consists of a laminate of sheets of
keratinized cells (Caputo & Dadati 1968; Forslind
1970; Forslind & Thyresson 1975). Like the stratum
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