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components include lecithin; MORTANGL~€8, EPICURON 120
{Lucas Mever, Germany) which is a mixture of about 70% of
phosphatidylchaline, 12% phosphatidylethanolamine and
shout 1%% othar phospholipids; OVOTHIN 160 {Lucas Meyer,
Garmany! which is a mixture comprising about &0%
phosphatidylcholine, 18% phosphatidylethanclamine and 12%
octher phospholipids; a purified phospholipld mixturs;
LIPDID E-~75 or LIPOID E~80 {(Lipoid, Germany) which is a
phosphatidyleholine, 8% phosphatidylethanclaming, 3.8%
non~polar lipids and about 2% sphingomyelin. Purified egg
volk phospholipids, sovbean oil phospholipids or other
purified phcs?halipid mixtures are useful as this
compoenent.  This listing is reprasentative and not
liniting, as other phospheolipld materials which are known
to those skilled in the art can be used.

The surfactant chosen should preferably be non~ionic
to minimize irritation, and one skilled in the art can
conduct tests Lo routinely sslect specific surfactants for
this purpose. Generally, the surfactant is a non-iondic
alkyviene oxide conlansate of an organic compound which
contains ong or morse hydroxyl groups. For exanple,
sthoxylated and/or propoxylatad aleohol or ester compounds
ar mixvturss thereof are componly avallable and ars well
known to those skilled in the art. Sultable surfactants
include, but are not limited to, TYLOXAPOL; PQLOXAMER
407¢; POLOXAMER 188; POLYONYL 40 Stearate; EMULFOR EL~52€,
POLYSORBATE 80, and POLYSORBATE 20, as well as various
conpounds seld under the trade name TWEEN {(ICI American
Inc., Wilmington, Delaware, U.S.3.), PLURONIC F-58 (trade
namg of BASF, Ludwigshafen, Germany for a copolymer of
polyaxyethylEne and polyoxypropylsne). At this tine,
FLURONIC F-48 and the POLOXAMER 188 are preferred. Ths
TYLOXAPOL and TWEEN surfactants avre also preferred hecauss
they are FDA approved for human use.

The aguecus component will be the continucus phase of

the emulsion and may be water, saline or any other

EXHIBIT 1004 (Part 2 of 5)
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suitable agueous solution which can yisld an isotonic and
pH controlled preparation.

In addition, the compositions of the invention may
also comprise conventional additives such as preservatives
and antioxidants, Typical preservatives include
Thimerosal, chlorbutanol, and methyl, ethyl., propyl or
putyl parabens. The praferred oil phase antioxidant is
a~tocopherel oy o-tocophercl succinate. The agueous phase
may also include an antioxidant or a chelating agent of a
polvamine carboxylic acid such as ethylens diamine
tetraacatic acid {"EDTA"), or a pharmaceutically
acceptable salt thereot.

The drug, cosmetic, or active ingredient, alone or
with the oily exciplents, are mixed with a sufficient
amount of surfactants and/or dispersing and suspending
agents to allow dispersibility within the desired size
range in agueous nedium. The surfactant{s) may be any
pharmaceutically acceptable one{s) that enable{s} adeguate
dispersibility and stability of the droplets in agueous
medium, in a form of stable submicron size-range droplets.
The drug, with or without oily excipients, is vigorously
nixed with an aguesous solution that may contain
surfactants, to result in submicron droplets of the drug
and exciplents, If needed, 2 high shear mixer and & high
pressure homogenizer ars employed to achieve the desired
droplet size. Soniecation is an alternative method to
achisve the desired submicron droplet size.

Highly efficient delivery of the submicron droplets
to the skin is cobtained with a dosage form which is semi-
solid. To produce a semi-solid compesition, many methods
may be applisd; addition of gelling agents, such as
carbopols and adjusting te a pH, organic thickening agente
such as polvvinyl pyrrolidone {PVP) or a hydroxypropyl
methyl selluleose {HPMC) polymer, o setogtearyl alcohel
and other waxes that way rigidify, solidify or increase
the viscosity of the agueous dispersion to the desired
consistency level. Inorganic thickening agents such as
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fumed silica (AEROSIL or CABDRIL), aluwina, clay or other
similar colloidal particles can be used to incraase the
viscosity of the formulation. It is also possible to use
oil concentrations on the higher end of the disclosed
rangs to achisve higher viscosity compositions, Howevar,
use of graater than 30% oil causes difficulty in achieving
the desired droplet size.

Chemical skin penetration enhancers may be
incorporated into the formulation to enhance penetration
of the active ingredisnt through the skin. In this
regard, DMSO, decyl nethyl sulfoxide, N~dodecyl
pyrrolidone, decansl, dodecancl, an organic acig such as
oleic acigd, or the like can be used. Gverall
pharmacological sifects achieved with the combination of
chemicsal enhancers and submicron droplets ars gresater than
for sither component used by itself.

This invaention provides submigcron spheres (or
droplets) that are an insoluble assembly of unigue
entities dispersed in an aguecus phase with the ald of
appropriate surfactants or emulsifying agents. The
smulsifying agent and surfactant form a protective layer
sround the droplets thus enabling efficient dispersion and
suspension of the oily phass in watsr. This layer is a
monolayer, polar by virtue of the surlactants. The
present droplets are neither vesicles nor liposomes since
no hilayers resembling the bilayer forming the living cell
wall is formed. Micelles may be formed and be pressnt,
but may account for only a very small fraction of the
surfactants and insocluble matter of the formula and in
negligible guantities, usually less than sbout 1% of the
total mass of inscluble matier and syrfactants or
digpersing agents.

Experinents cafried out and weasurements by means of
photon correlation spactroscopy {(Coulter N4MD) and laser
diffraction {Coulter L3130) indicated that the droplet
size in the conmpositions of thes inventien is in the size
range of about 0.02 to about 0.5 microns. Preferably, the
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size range is mainly in the 9.1 to ¢.3 micronm {(i.2., 100
to 300 nw) Tange. '

Depending on the inherent activity of the active
ingredient its guantity has to be adjusted for each
specific drug.

Compositions according te the inventlon for topical
spplication to obtain a topical or systenmic effect,
gontain, for example as active ingresdient: stercids or
nop~sternidal anti-inflammatory drugs, antibiotics,
antifungals, antivirals, antihistamines, antinecoplastics
or local snesthetics, Specific examples would include
substances such as clotrimazole, bifonazole, tetracycline,
miconazole, triamcinclone, amphotericin gentamicin,
hydrocortisons, ioduxuridine, diphenhydranine, winoxidil,
iidocaine, tetracaine and clindamyein.

For systemic effects, the following vategories of
drugs are suitable: hypnotics, sedatives, anxiolytics,
antideprassants, anticonvulsants, anti-inflammatory drugs,
anti~fungals, prostanoids, prostancid agonists, prostancid
antagonists, analgesice, horpones and vitamins. Specific
examples would include lipophilic peptides, barbiturates,
penzodiazepines, phenothiazines, cyclosporin,
diphenoxylate, physotignine, tacrine, diclofenac,
dexamethasone, prostaglandins, nifedipine, nitroglycerine,
atropine, verapamil, fentanyl, lipophilic peptides,
ketotifen, phenytoin, niconazole and ketoconazole.

For cosmetic effects, the active ingredient might be
for example Vitamin 2, Vitamin £, & polyunsaturated fatty
acid such as eicosapentancic acid, retinoids, carctenes
and benzoyl peroxide.

Instead of a viscous composition, the droplets of the
invention can be topically and transdermally applied by an
article which includes the droplets, an active ingredient
and a support for rataining the composition thereon. The
support would include an adhesive for securing the article
to the skin of a subject. A wide variety of active
ingredients, including steroids such as estradiol,
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nicotine or nitroglycerine, van be adminlstered by this
article, which would generally be in the form of an
paclusive dressing or an adhesive pateh.

In the following description, concentratiens will be
indicated by % which denotes the concentration by weaight
of the component per 100 units volume of entire
composition. 2ll indicated concentrations should be
understood as standing each by itself, and not cumulative.
It should be appreciated by the artisan, however, that
there is some dependency between the concentrations of the
components, =.9., higher concentrations of the il will
generally reguire higher concentrations of the emulsifier
and surfactant. ”

The emulsion used in the compositions of the prasent
invention may comprise about 0.3 to 0% oil, about 0.1 to
10% emulsifier and about 0.0% to 5% surfactants.
Generally, increasing the concentration of the non~-aguanus
phase, i.e., the combined concentration of the oily and
the amphiphilic phase, increases viscesity of the
composition. In order to cobtain a viscous composition,
the concentration of the oil could be increased Lo about
20 ko 20%.  As noted above, another way to increase the
viscosity is to add a pharmaceutically acceptable gelling
or thicksning agent, such as Carbopel or the like. These
viscous compositions are useful as creaws or olntments,

Preferred congentrations of the componsnits are as
follows: about 5 to 20% oil; about 0.2 to 5% of the
spuisifier, with aboubt 0.2 to 1% being particularly
praeferred; and about 0.2 to 5% for the surfactant, with
akout 0.2 to 1% being particularly preferred. For a
viscous composition, about 0.2 to 15% of the gelling or
thiskaning‘agent can ke ingliuded.

The drug or cosmetic agent (the active ingredient) is
present in an awount of about 0.0% to 8% by weight of the
composition, preferably about 0.1 to 2.5%. Depending upon
whether the active ingredient is hydrophilic or
nydrophobic, it will be physically present in the olly
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phase or the aguesus component. aAlse, the pR of thesa
compositions should be in a range which is suitable for
the stability of the active ingredient, bubt silghtly
acidie or as close to neuwtral as possible for
compatikility with the skin.

The invention iz illustrated with reference to the
apove~penticned examples, which are to be construsd in a
strictly non~limitative manner,

EXAMPLES

The ennanced topical and transdermal effects of drugs
administered in emulsions comprised of submicron slze
droplets in comparison to standard cream formulations and
commercial preparations was established in several test
systems. Antiinflammatory agents were tested utilizing
the carrageenan induced paw sdema in guinea pigs.
Tranquilizers were assessad in guinea pigs utilizing
behavioral tests indicative of sedation. Local
anesthetios wers tested in healihy human volunteers on the
basis of loss of local sensation Ffollowing application of
various preparations.

The follewing summarizes the syshems used and rasulis
ohtained with the formulations tested. The following
cases are to be construed as examples in a strictly non-

limitetive manner.

EXAMPLE 1: A diazepam submicron cream preparation was
made as follows: 0.5 g of diazepam are mixed with 9 g of
mediom chain triglycerids (MOT) oil and 1 g of lseithin
until an homogeneous oily phase ls achisved. The olly
phase is then dispersed imte 30 ml of an agusous phase
which includes 2 g of PLURONIC P-68 and 0.1 g of a mixture
of methyl and propyl parabens by initial mixing with a
magnatic stirrer followed by a high shear mixer {Felytron
K3000) for $ minutes at 20,000 RPM to form an amilsion.
Further treatment of the emulsion is conducted in a high
pressure howogenizer (APV - Gaulin} at 200 bar for &
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minutes {aboul 10 cycles) at 45-55°0. Thersafter, the
epulsion was cocled to room temperature and the mean
dreplet size was measured size to bs 120 nanometers having
a very narrov distribution with practically no droplets
above one micron {less than D.5%) being detected.

CARBOPOL 1z added to a final concentration of 0.3%.
Pinally, the pH is elevated with sodium hydroxide to 7 and
a semi-soulid subwmicren droplet preparation is achieved.

EXAMPLE &1 Example 1 was repeated using 6 g MOT oil and
3 g oleic acid. The mean droplet size was found to be 150

nanometers.

EXAMBLE 3: (Comparative} A formulation was made in the
same manner as Example 2 but without the procedure to
reduce the droplst gize. The finalsdroplet size was
betwean % and 50 microns.

EXANPLE 4: (Comparativer A convenbional diazepam cream
was prepared as follows: diazepsm 0.5 g, MCT oil & g,
epulsifying wax 8 ¢, hot water 281 ml. & classical
technigue was used whereby the wad was wmelted, the oil and
drug were added, and then the hot water was added with
vigorous stirring. The mean droplet size of the cream wag

hetween § angd 50 microns.

EXAMPLE 531 The systenmic tranguilizing effect of topically
applied diazepan creams of the first four examples vere
investigatesd and comparsd to the systemic administration
of diazepam, as follows.
Materials and Methods

Suinea plgs, males and fewalss, having s body weight
of about 250 g were shaved 34 hours befores application of
the creams. The following formulations wers applied:
{ay diazepam 0.5% -~ small drops {Example 1}; (b} diazeparn
0,.5% - small drops with oleic acid {Example 2);
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{c} diazspan 0.5% - large drops with olsic acid (Example
3}; (d) diazepam ¢.35% in a conventional cream of large
droplet size {Example 4). Flve grams of sach preparation
was applied on the shaved area, i.e., about 20 om of each
guinesa pig.

Copmercially availakle parenteral preparations were
also used as controls, as follows: (e} diazepan § mg/ml
(vials of 2 mi}, 10 wg/ka administered intramuscularly,
and (f) the same preparation administered subcutaneously
{10 mg/kg}.

Clinical appearance, following application or
injection, was checked and recorded. The onset and
termination times of the effects wers recorded.

Thrae basic behavioral tests, indicating level of
sedation, wers used
{a) Righting reflex: animals are positioned on their back
and the time that is reguired to return to normal position
was recorded. Three levels of sedation are scored: low
{score 1} ~ animal returns immediately to normal position;
moderate {score 2) - up to 30 sseconds are needed to return
to normal position; severe-desp {score 3} ~ more than in
seconds are needed to regain normal position.

{hy Step test: animals are positioned on a 5 om high
step, with the forelsgs on the step. The time interval
for changing this position was measured for each animal.
The same course of time that was used Yor scoring of
righting reflex was ussd here. |

(¢} Animals wers positioned on their hind legs, their
forelegs put on the top of thelr cage {20 on nigh}. 'The
Fime interval Sfor changing this position was measured for
sach animal. The same scoring methodology as above was
usad have.

(dy A total aggregate score for each animal was
salculated to show the state of sedation for this study.

Phe results are shown in Table 1. It was found that
topically applied diazepam is very affective when
delivered in submicron droplets. A systemic-like effect
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may be achieved with this preparation, but the same dose
in large droplet formulation was not effective, Alss, ths
inclusion of coleic acid in ths formulation reduces the
tine for onsetr of activity and duration.

Table i3 Efficacy of Different Topical and Systemic
Diszepsm Forsuwlations in Gninea Pigs.
Treatmant Ho. of Sgarg Time of
Andmala Activity

{min}

Diazepan, L., 10 selke 4 32.0 15-120

Dissepam, 5.0., 10 mgiky & 52.8 18§~128

Diazapam J.54% cream {5 g} & 47.5 45-240

submicron drops

Diszepam .3% cream (& g} £ 43,7 30~-130

submicron drops with elsic

aoia

Diazepam 0.5% crsawm (3 @) 5 3.0 .

large frops with olaic acid

Classiral diszepam 0.3% & — -

cream (5 g)

EXAMPLE £: Example 1 was repeated using THEEN~8Q instead
of PLURONIC F-~68. The wmean droplet size was 170
nanoneters and an enhanced tranguilizing sffsct
substantially eguivalent to that of Exanple 1 was
detected.

EXaMPLE 7: Exanple 1 was repeatsd using EMULFOR EL-620
instead of PLURONIC FP-68. The mean droplet gize was found
to be 100 nanonmeters and the activity was comparable to
that mi‘Exampla 1.

EXAMELE 8: Example 1 was again repeated except that the
formulation contained 20 g MCT oil. The mean droplet size

was found to be 210 nanometers, but the activity was
significantly increased in comparison to Comparative
Example 4 and was as good as that of EBxample 1,
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EXAMPLE ¢: Example 1 was repeated exeept that 3¢ g MNCT
0il and 1 g diazepan wers used. The wean droplet size was
250 nanometers and the preparation exhibited increased
activity compavred to that of comparative Example 4 which

was at least as good as that of Example 1.

EXAMPLE 10: Examples 1 was agalin repeated but 1 g olelc
acid was incloded. The mean droplet size was 100
nanomaters and the composition was found to be as active

as that of Exanmple 1.

CXAMPLE 1i: Example 1 wag repeated using TWEEN-6% instead
of lecithin. The mean droplet size was found to ke 250
nanometers and the formulatlon was mach more active {a
score of 35) than that of Example 4.

EXAMPLE 12: Example 1 was repeated using MONTANOL-68
instead of lecithin. The mean droplet size was found to
be 300 nancmeters and the formulation was nuch more active
{a score of 30) than that of Bgample 4.

EXAMPLE 13: Ewxample 1 was repeated using sovbean oil
instead of MCOT oil. The mean droplet size was found to be
180 nanometers and the formulation was as active as that

of Example 1 {& score of 45).

EXAMPLE 14: Example 1 was repeated with the addition of
a~tocopherel as an antioxidant. The mean droplet size was
found to be 100 nanometers and the formulation was as
active as that of Example 1. This formulation was alsc
found to be sultable for administering oxidation sensitive

drugs such as nifedipine.

EXAMPLES 15~16¢ Example 1 was again repeated but 2 o of
AEROSIL silica and hydroxypropyl cellulose, respectively,
were included instead of CARBOPOL, and the pH was adjusted

o 5.%5. The mean droplet sige for sach example was found
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o be 150 nanometers and the compositlons were found to be
as active as that of Example 1.

EXAMPLE 177 An indowethacin submicren cream preparation
was made s follaws: indomethacin 0.5 g, MCT oil 17 g,
lecithin G'B‘g, EMULPOR FL-620 1.5 ¢, CARBOPOL 1.7 g and
water 78 wml. The procedure of Example 1 was followed to
obtain 3 mpean droplet size of 130 nanomelers.

EXAMPLE 18: (Comparative} A conventional, large droplest
size indomethacin cream was prepared as follows:
indomethacin 9.5 g, MOT odl 15 g, emulsifying wax @ &,
water 75 ml. The compuosition was prepared as in Bxample
2. The mean droplet size was found to ba batwesan 5-50 um.

EXAMPLE 1%: The topical anti-inilammatory effect of

topically-applied indomethacin creams of Examples

19-18 were investigated and compared for their anti-
inflammatory effect versus systemic administration.

Animals and Materials

{a) Guinea piys (350 g}.

(b} Indomethacin 0.5% in submicron oream {(Example 17).
o} Indomethacin 0.5% in conventional cream {Example 18},
{4) Indomethacin 0.5% in salutlion.

Study Procedurs

(a} All animals recelved an intection of 0.1 ml
carrageenan ¢.1% Iinto the hind pav. Measuremants weare
taken from the area of injection and followed for up %0 &
hours.

{b} Thevabave creans were administered at carrageenan
afiministration site and the solution of indomethacin was
administerad intramuscularly 15 minutes pricr to
carrageenan sdministration.

(2} The circumference of the paw was again meawsursd and
the changs in size was comparad for the different
treatments. The volume changes ware measured by 4

plethysnoneter {Ugo, Basel).
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The results presanted in Tabls 2 deponstrate that &
logal application of indomethacin in submicron droplet
cream was the most effective in reducing the edema caused
by the carragesnan iniesction, and was wore sffective than

5 large droplets of indomethacin cream or the sane dosa
adninistered intramuscularly.

Table 2 Performancy of Bifferent Indosetbascin Formulations

in Paw Bdems Model in Guines Biygs
ig ] ; -
Average change of circumferancs,
- TerceEnt
Hours after carragesnan
injsstion
No, of
Treatment Animals 1 3 3 4 3
) Controel 4 17 32 &1 84 &3
18 {Carragasnan)
Indomethacin 0.35%, 4 o T3 24 32 38
in wreawn smwall
droplens
Indomethacin i 4 i& B &7 4% 38
cream, Large
droplets
2% rpasmethacin 10 4 19 23 35 3& 13
my kg Leme AR
salutioen
EXAMPLE 20: A lidocainsg submicron cream prepavation was
ag made as follows: lidocaine 4 g, MCT oll 6.3 myg, lecithin
0.8 g, EMULFOR EL~S530 1.% g, water 78 nl and CARBOPOL
1.7 §. Again, the procedures wers the same as in Examples
i and 17. Ths mean droplet size was found to be 160 nm.
30 EXAMPLE 21: ({Cowparative) A conventional, large droplst
gize lidocaine cream was prepared as per Example 3 except
with lidocaine 4§ g, MOT oil 5.% g, emulsifying wax 8 g,
petroleun 14 ¢, water 6% ml. The mean droplet size was
graater than 30 sigrons.
3%

EXAMPLE 22: A small droplet size eutectic local
anesthetic was prapared as follows. 2.2 g lidocaine,
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2.2 ¢ tetracaine, 2 g PLURONIC F-68, 89 g water, and
carbopol 4.5 g. The preparation procedure Was as per
Example 1, the pH was adjusted to 7.5 and the mean droplet
size was fdund Yo bs 250 nanometers.

PYAMPLE 23: (Comparative) A conventional, large droplet

size eutestic local anesthetic was prepared as follows.
The same formulation as in Example 22 was prepared but
without the procedure to reduce the droplet size. The
final droplet size was found to be between 20-100 gm.

EXAMPLE 24: The local anesthetic effect of topleally
applied lidocaine creans of Examples 20-23 vere
investigated and comparsd. Each preparation was applied
to the forearn of 4 male human volunteers and the degree
of local anesthesia with time was wmonitored. A gentlse
touch was made with a sharp needle and the sensitivity of
an adjacent (untreatsd} area was copparad to the
application site to estimate the sffectiveness of the
tested preparation. The sxperiment was blind for the
volunteers. The sensitivity at the site of application
wag given a scors of intensity of 1 to 4 and an average
dosage form performance was caloulated. The results are
shown in Table 3.

frable 3: Average Score {Effectiveness) of Bmall vs.
Large Droplet Size Lidocaine Creams

broplats 7 Small Large
Exanmple # 18 20
Drug Conc., ¥ 4 4
Droplet size, um ¢.28 10-50
Delay, hours 8.5 1
Duration, hours 4.8 3
Effectivenass _ 28 17

{average Soore)
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These data show that lidocaine alone in oleaginous
base or in regular cream of emulsifying wax {i.s., one
having a droplet size of greater than 20 microns) , was not
effective as local anesthetic. Howaver, the small droplet
size preparation of iidocaine provided local anesthaesia
and performed better than larger droplet size which was
very poor. Moreover, the small droplet size sutectic
mixturs performed better than the same formulation but
with large droplet size, as shown in Table 4.

Table 4: 2average Score (Effectiveness) of Small vs.
Large Droplet Size Eutectic Local
Anesthetic Mixture Oreams

Droplets ~ Small Large
Example # 21 22

Drug Cone., % 4.4 4.4

Droplet size; um §.29% 20-3100
Delay, hours .3 0.5
buration, hours & 4.5
Bffactiveness 58 40

{Average Score)

EXAMPLE 25: A& diclofenac submicron cream was prepared as
follows: ©Oil phase - diclofenac diethylammonium 12.2 g,
MOT oil 170 g, LIPOID E-80 30 g, g-tocopherol succinate
0.4 g; Aguecus phase ~ EDTA disodium salt 1 g, EMULTOR
FL-620 25 g, glycerol 17.5 g, pressrvatives (methyl and
propyl parabens) 0.5 g; reverse osnosis purified water to
1008 g.

The cowposition was prepared as fellows. The
emuleion was prepared by combining the oll and agueous
minutes,

-

phases together with a magnetic stirrer for §
followed by a high-speed, high-shear mixer (Polytron
R3000) Tor 5 minutes at 2000 REM. The anulsion which was

pbtained was treated by & high pressure homogsnlzer (APV-

Gaulin) at 800 bar (& minutes, about 10 cycles) at
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45-55 °0, After homogenization, the emulsion was allowed
£ cool bo rvoon temperature; the particle size
digtribution was determined and the smulsien was then
filtered through a 0.4% micron pore size £ilter {Unimodal)
size after & cycles/800 bar is 130 % 310 nm, with the dust
hefore filtration being in the range of 2-4%.

The cream formulation was prepared as follows: To
1000 g of the emulsion, 50 g of 10% CARBOPOL @40, which
was pre-swollen in purified water, was added and mixed
thoroughly with the Polytron K30QU device at 5-10,000 EPM
for 2-3 minutes. Pure triethanclamine was added dropwisa
with mixing o adjust-the pH to 6~5.5, A final mixing
with the Polytron K2000 device at the same conditions
produces a cream which contains 1.16% Diclofenac DEA
{which is egual to a 1% solution of sodium diclofenac).
After pH, viscesity and druy content testing, the cream is

packed into aluminum tukes.

EXAMPLE 26: A topical edems treatment by diclofenac in
different droplet size formulations was evaluatad.

a formulation containing submicron droplets of diclefenac
{Example 25) was compared Lo standard preparation wsing
the carrageenan paw edema model fguinea pigs).
Carragesnan (-1 ml of 0.1% solution) was injected into
hind paw (at time=o). Start size of adema at time zero
was taken as 100% level. Surface of edena was treated
immediately after carragsenan ihﬁectian by test
preparations: V

aj  1.16% diviofenas diethylammenia {eguivalent to 1.0%
¥ielofenae sodium) in submicron emulsion (90-150 nm
droplets) (Example 25). '

b} VOLTAREN EMULGEL (Ciba-Geligy) - 88 a reference
coppesition with known activity. ¢} 1.16% diclofenac
diethylammonia in large droplets (5-10 pm).

changes in volume wers nade using a plethysmometsr {(Ugo,

%

Baselj, and the vesults are shown in Pig. 1.




WO 83718752 -

15

20

25

30

38

PCT/USH3/02800

fih)
&
i

EXAMPLE 27: A pilroxican small droplet cream was prapared
frow the following components: pilrodican .35 g, MCT il
.5 g, lecithin 0.% g, Tween-80 0.5 g, water 35.4 g,
carbopol 0.2 ¢, triethylamine ¢.3 g. 'The comnposition was
preparsd as in Example 1. The mean droplet size was found
te be 137 nm.

EX2MPLE 28: {[Comparative} A conventional piroxicam (large
droplet) cream was prepared as follows: piroxicam

$.178 g, MC? oil 5 g, cstosteryl alaschol 2.7 g, sodium
dodecylisulfate 0.3 g, water 27 y. After melting togsther
the cstostearyl alecohol with sodium dodecylsulfate, the
MCT oll was added. Piroxicam was mixed with ready hot oil
phase, and then 27 nl of bollling water was added and mixed
thoroughly. &fter cooling to room temperatiure, the creanm
was obtalned.

EXAMPLE 29: A topical edewa tresatment by plroxicawm in
different emulsion formulations was studisd. The
submicron droplets of piroxicam {(Example 27) was compared
Lo standard cream {Example 28) using the carragsenan paw
sdema model (guinea pigs} of Example 26. As shown in Fig.
3, piroxicam in the crean of Exanple 27 demonstrates
relatively low antiinflammatory activity, while the
formalation of Example 28 was found to be much nors

effective.

EXAMPLE 30: A tvopical naproxen submloron creanm was
prepared from the following components: naproxen 1g;
Miglyol BID 17g; LIPOID E-80 3g; o-tocopherel succinate

0. 04y; EMULFOR EL-620 2.5g; glyvesrol 1.75g; BETA disodium
dihydrate 0.1¢g; CARBOPOL 940 0.5g; triethanclamine D.5g;
and purs water to 100g. The naproxen, MIGLYOL 810, LIPQID
E-80 and o-tocophercl succinate ware mixed togathar at
45°C until complately dissolved to form an oil phase. The
ENULFOR, glycercl and EDTA were dissolved in watsr and
mixed thoroughly with the oil phase in a high shear mixer

O0%43
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{Polvtron K3000) for S minutes at about 20,000 BPM to form
an smulsion. Further treatment of the emulsion is
conducted in a high pressure homogenizer (APV - gaulin} at
560 bar for 8§ oycles to a droplet gize of about 100-1B0
nx. After filtration through a 0.43 micron filter,
CARBOFOL in the form of a preswollen gel {10% in water)
was added and mixed in the Polytron device for 2 minutes
at 5000 RPM. The triethanclamine was addad to a final pH
of §.5-6,5 and the formulation was mixed in the Palytron

device until a homogeneQus Cream was ohtained.

EXAMPLE 31: A topical edema treatment by naproxen in
different formulations was studied. A subnicron droplet

graam of naproxen (Example 30) was comparsd to a standard
crean using the carrageenan pav edema model {guinea pigs)
of Examples 26 and 28 for the following formulations:

a) Naproxen in & subnicron snulsion {100-150 nm droplets
as per Exanple 230} applied topically.

k) Naproxen in a sonventional cream {droplets larger than
30 microns) applied topleally.

The results are illustrated in Fig. 3
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THE CLAIMS

What is plaimed is:

1. A composition for topical application of
pharmacedticals or cosmetics comprising submicron size
droplets comprising about 0.5 to 30% of a first component
of an oily liguid, about 0.1 to 10% of & second componant
of an emulsifier and about $.¢5 tu 5% of & non-ionig
gurfachant, said droplets having a mean droplet size in
the rangs of 0.05 to 0.5 pm, whersin said composition
provides an snhanced topical and/or transdermal systemic
effect compared to the same compositions which have larger
size droplets.

2+ The composition of claim 1 wherein the mean
droplet size is between about ¢.1 and 0.3 um.

3. The composition of claim 1 wherein the first
component comprises a medium chaln triglyceride oll having
a chain length of about 8 to 12 carbons, a vegetable oll,
a minsral oil, an oil of animal source, a synthetic
derivative theresof, or mnixtures thereof.

4. The composition of claim 3 wherein the first
component is present in an amount of about 30 to 30% to
form a viscous composition.

8. The composition of claim 3 whersin the
emulsifier is a phospholipid compound or a mixture of
phospholipids.

&. The composition of claim S wherasin the
phospholipid is lecithin, phosphatidylcholine,
phosphatidylethanolianineg or nixtures thereof.

7, The composition of clalim 5 wherein the
spulsifier is present in an amount of abeout 5.2 to 5%,

8. The composition of claim 1 wherain the
surfactant is a nom~ionic alkyvlene oxide condensate of an
organic compound which contains ¢one or mors hydroxyl
groups.

g, The compesition of claim & whsrein the
surfactant is an ethoxylated alechol or ester compound.
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10,  The composition of claim 2 wherein the non-ionic
surfactant is present in an amount of about 0.2 toe 5%

1i. “The composition of claim 1 which further
comprises an agtive ingredient in an amount of 6.5 to 5%.

x

3. The composition of claim 1 wherein the first

j23

component comprises an active ingredient in the form of an
essentially water-inseluble oily liguid,

13. The composition of colaiwm 12 whersin the active
ingredient is present with another pily liguid.

14. The composition of ¢laim 1 wherein the first
component comprizes an active ingredient in the form of a
solid, essentially water-insolublie or slightly water-
soluble substance which is at last partially dissclved or
dispersed in the olly liguid,

15. The composition of ¢laim 1, further comprising
an agueocus component which forms the continuous phase of
an oil-in-water emulsion, with the droplets forming the
oil phase of the emulsion.

18, The composition of claim 1, further comprising a
dispersion snhancer in an amount sufficisnt to promote the
homogeneity of the composition.

17. The conposition of claim 1 further comprising a
viscosity enhancing agent in an ancunt sufficient to
inpart & semi~solid form to the composition.

1%5. The composition of claiwm 17, wharein the
viscosity enhancing agent is a physioclegically acceptable
srganic or inorganic thickening agent

1%. The composition of claim 18, wherein the
vigscopsity enhacing agent is an organic thickening agent
comprising a high wolecular weight organic compound or an
inorganic thichening agent comprising ¢olleidal particles.

20, The composition of clainm 1 further comprising a
skin penetration enhancer in an amount sufficlent teo
enhance the penstration of the composition through skin
after the composition is btopically applisd thereto.

1. The compogition of claim 308, wherein the skin

2
penetraticn enhancer is DMEQ, decyl methyl sulfoxide,

0246
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N~dodecyl pyrrolidone, degancl, dodecanol or an organic
acid.

22. The composition of claim 11, wherein the active
ingredient ig at least one lipophilic peptide.

23. The composition of claim 11, wherein the active
ingredient is at least one stercid, non-steroidal anti-
inflammatory drug, antibiotie, tranguilizer, sedative,
anti~histaminic, antifungal, antibacterial, antiviral,
disinfectant, antipsoriasis, immunosuppressant,
vasodilator or vascconstrictor agent or a local
anesthetic.

24. The conposition of claim 23 where the active
ingredient is clotrimazuole, bifonazole, tetracycline,
miconazole, triamcinplone, amphotericin B, gantamicin,
hydrocortisone, icdoxuridine, diphenhydramine, minoxidil,
iidocaine, tetracaine and clindamycin.

25. & method for enhanced topical andjor
rransdermal, systemic effects which comprises formulating
the composition of claim 11 and topically applying the
composition to the skin of a subject, wherein the
composition provides enhanced topical and/or transdermal,
systemic sffects comparsd to the same cowmpositiens which
have larger size droplets.

26. The method of claim 25, which further comprises
selecting the active ingredient to be a lipophilic
peptide, a prostancid, a prostancid agonist, a prostancid
antagonist, a polyunsaturated fatty acid or an anti~fungal
agent prior to formulating the composition. '

7. Tha method of claim 235, which further comprises
selecting the active ingredient to be 8 barbiturate,
benzodlazeping, ketotifen, phenytoin, phenothiazines,
cyclosporin, physotigmine, tacrine, diphenoxylate,
diclofenac, dexamsthasone, prostaglandin, nifsdipine,
nitroqlfcerinaf atropine, verapamil, fentanyl, niconazole
or ketoconazole prior to formulating the compesition.

28. The method of claim 25, which further comprises
selecting the active ingredient o be Vitamin &, Vitamin

¥
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E, eicosapentancic acid, a ratineid, a carotene or benzoyl
peroxide.

25, A method for treating the skin of & subject
which comprises formulating the cowposition of claim 11
and topically applying the composition to the skin of a
subiect, whersin the composition provides enhanced topioal
and/or transdermal systemic effects gompared Lo the same
compositions which have larger size droplets to alleviate,
rediice or prevent dermatological gonditions and diseases,
including atopic dermatitis, psoriasis, acne and other
types of skin inflammations or wiral, fungal or bacterial
skin infections,

30. A méthad for reducing loeal irritation produced
by pharmacsgticals which induce igcal inflammatory
reactions which comprises formulating the composition of
claim 11 and toplically applying the compesition to the
skin of a subject, wherein the composition provides
enhanced topical and/or transdermal systemic effects
compared to the same compositions which have larger size
droplets.

31. A method for achiesving local anesthesia oy
analgesia, or for providing general analgesia which
comprises formulating the composition of claim 11 and
topically applying the composition to a subiect.,

12, An article for topically and transdermally
applying an agtive ingredient which comprises the
composition of claim il and a support for retaining the
composition therson, sald support ingluding an adhesive
for securing the article to the skin of a subject.

3%, Thae article of claim 32 wherein the active
ingredient is a steroid, nicotine or nitroglycerine,

4. The articie of claim 32 in the form of an

ooclusive dressing or an adhesive patch.

.......... 0248
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FRARMACEUTICAL COMPOSITIONS CONPRISING CYCLOSPORINS

The present invention relates to novel galenic formulations cemprising

a oyclosporin as active ingredient.

The oyelosporing conprise s olass of strusturally distinctive, oyelie,
poly-N-methylated sndecapeptides, commonly possessing pharsacelogieal,
{n partisulsr immunssuppressive, anti-inflammatory and/or
anti~-parasitic activity, The first of the cyclosporins to be isulated
was the maturally oceurring fungal metabolits Ciclosperin or
Cyclozporine, also known as oyelosporin & and commarcially svailabls
under the Registered Trade Merk SANDIMMUN® gr SANDINMUNER, Ciclosporin

ig the cyclosporin of formula &,

FﬁeBmt_aabuﬁSar~KeLeu_¥al~MeLeu—&laﬁ{B}&la»MaLeuwHeLeuaMeVal

102 3 4 5 & 7 & % 1 1 | (&

cerrecssccesrssmnied

wvherein -MeBmt- represents the N-methyl-{4R)-b-bul-2Ewgqeloyload~
methyl~({L)threonyl residue of formula B
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in which -x-y- is ~CH«OH- {trans).

&s the parsnt of the c¢lass Cizlosporin has so far recsived the most
attention. The primary srea of elinizal investigation for Clclosporin
has been a2z an immunosuppressive asgent, in particular in relatien te
ity spplication to recipients of organ transplants, s.g. heart, lumg,
combined heart-lung, liver, kidpey, pancreatie, boene-marrew, skin and
cornesl transplants and, in particudar, sllogenic ergan transplanis.
In this £ield Ciclosporin has aschieved a remarkable sugcess and
reputation.

&t the same time, applicability of Cicloxporin to varicus sutoimmone
diseases and to inflammatory conditdonz, in partioudar infiammatary
condivions with an asetiolegy including an sutolmsuns component such as
arthritis (for example rheumatoid arthritis, srthritis chronica
progradientes and arthritis deformang} and rheumatic diseasses, has been
initensive and veporys and resulis in vitrs, in animal models and in
clinteal  trials are wide-spread in the literature. Specific

Y
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suto<inmune diseases for vhich Ciclosporin therapy has been proposed
or applied include, autoimmune hematological diserder {(including e.g.
hemolytic anaemia, aplastic anaemia, pure red tell ansemiaz and
idiopathic thrombocytopaenia), systemic lupus erythematosus,
polychondritis, sclercdoms, Wegener gramulamatosis, dermatomyesitis,
chronic active hepatitis, myasthenia gravis, psoriasis, Steven~Johason
syndrome, idiopathic sprue, autcimmune inflammatory bowel disease
{including e.g. ulcerative colivis and Crobn's disease) endocring
opthalmopathy, Graves dissase, sarcoidesis, multiple sclevosis,
primary hilliary cirrhosis, juvenile diabetves {diabetes mellitus type
T3, uveitis (anterior and posterior), keratocomjunctivitis sieca and
vernal keratoconjunctivitis, inverstitial lung fibrosis, psoriatic
grthritis and glomervlonephritis (with and without nephrotix syndrome,
s.g. including idiopathic nephrotic syndroms or minimsl change

nephropathy).

Further sress of investigation have been potential applicability as an
anti-parasitie, in partieular anti-protozeal agent, with possible uses
suggested including treatment of malaria, ccccidiomycosis and
schistosoniasis and, yet more recently, use as an agent for vevergin
or abrogating snii-necplastic agent resistance in tumours and the
Tike.

Since the origimal discovery of ciclosporin, a wide variety of natu-
rally cccurring cyclosporins have been isclated and identified and
many further nom-natural cyclospering have been prepared by total- or
semi-synthetic means vr by the application of modified culturs techni-
gues. The class vomprised by the cyclosporins is thus now substastial
and includes, for axample, the naturally oceurring eyslosporins &
through 2 {e.£. Traber et al. 1, Belv, Chim. Acta. §Q, 1247-1335
{1977); Traber =t al. 2, Helv. Chim. Acta. 83 no. 161, 1885-1667
(198235 Kebel et al., Burop. J. Applied Micrebiplogy and Biotgchnelogy
14, 273-260 (1982): and ven Wartburg et al., Progress in &llergy, 38,
2845 (1986)], as well as varicus non-natural cyelesporin devivatives

and artifisisl or synthetic cyclosporins including the so called
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dibydro-evelosporing {in which the molsty -yeys of the ~NeBmt~ residue
{Formula B above) is saturated to give --y~ » ~CH;-CHy~; devivatised
syelozporinsg {e.g. in which g further substituent is introduced at the
s~carbon atom of the sarcesyl residue at the 3-position of the
eyelosporin molecule}; cyolosporins in which the ~MaBmt~ rasidue is
prasent in isomevic form {d.g. in which the configuration across
positions 6/ and 7¢ of the -~MeBmt- residue is ¢is rather than trans);
and cyclosporing wherein variant aminog acids are incorperated at
specific pogitions within the peptide ssguence, smploying e.g. the
total synthetic method for the pradection of cyclosporing developed by
R. Venger -~ see a.g. Traber 1, Trabar 2 and Kobel loc. edvi; .S
Patents Moz, 4 108 983, & 210 3581 and & 220 641: Buropean PFatent
Publication Nos., © 034 367 and D Q56 782; International FPatent Publi-
cation ¥o. WO 86/02080; Venger 1, Transp. Proc. 13, Suppl. 1:2230
{1983); Venger 2, &ngev. Cham. Int. Bd., 24, 77 (1983); and Yenger 3,
Progress in the Chemistry of Organic Natural Froducts 30, 123 (1%86).

The class comprised by the evelosporins is thus nev very large indeed
and includes, for example, [Thr]-, {ValPi~, [Bwa}®« and [Wva}®-
[Wealf-Ciclesporin {slso known as cyclesporing C,D, & and # respecti-
velyy, [3«0-acyi-MeBmir]i<Ciclogporin {also known ax cyclosporin &
aeetate), [Dihvdro-MeBmt] -[Vali?~Ciclosporin {also known as dihydro-
eyclosporin DY, [{D)}Flucromethyl-Sar}?-Ciclosporin,
[¢@ySerf~Ciclonporin, [Mellel® Ciclosporin, [(D)HeVall*-Ciclosporin
{alge known as oyclosporin H), [Medlsl®~Ciclosporin,
[{D)Prol?~Ciclosporin and =0 on.

[In sccordance with nov conventionsl nomenclature for cyclesporins,
these are defined by refersnce to the structure of Ciclosporin ({.e.
Cyclosporin &), This is done by first indicaving the amino acid
residoss present which differ from those present in Ciclosporin {e.g.
PR PYe]?t to indicate that the ovelosperin in guestion has &
~{@)Pro~ rather than ~Sar- residus at the 3J-position) and then
spplying the term "Ciclosporin® to chavactsrise remaining vesiduss
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which are ddentical to thess present in Clcloapovin. Individual
residues are numbered starting with the residus ~MeBmy~ of
~dihydroMedmi- in position 1.}

Very many of these further cyclosporins sxhibit comparable
pharpaceutical utility to Clnlesporin or more speeific wtility, for
sxgmple activity particularly in reverging tumor resistante to
cytostatic therapy, and proposals for their applicstion as therapsutic

agents abound in the literature,

Despite the very major contribution which Clielozporin bas made, in
particular to the areas of organ transplant and the therapy of
autoimmune dissases, difficulries engountersd in providing nore
effective and convenient means of administration as well as the
reported occurrence of undesirable side reactions, In partieular
nephrotoxic reagtion, have been obviocus serious impediments ta its
widar use or spplication. The eyclosporing ave characteristically
highly hydrophobic. Proposed Jiquid formulations, e.g. for oral
admiaiztration of cyclosporins, have hitherto been based primarily em
the use of sthanol and oils or similar excipients as carrisr media.
Thus the commercially available Ciclosporin drink-selution emplovs
sthanoel and olive oil as carriey medium 4n conjunction with labrafil
a% a surfactant ~ see e.g. US pavent no. 4,388,307, Use of the
drink-soiuntion and similar compositions ax propesed in the art is

hovever accompanied by a veriety of difficulties.

First, the necessity to use olls or oil based carriars may lend the
prepavations an unpleasant taste or otherwise reduce palstability, in
partisular for the purposes of long-term therapy. Thess effects can be
masked by preseniation in gelatin capsule form. However, in order is
maintain the oycleosporin in golution, the ethanpl content has to be
kept high. Evaporation of the ethanel, &.g. from rapsules or from
other forms, e.g. vhan opened, resslys in the develvpment of a

gyclosporin precipitalte. Vhere such compositions are presentad in &.g.
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soft gelatin encapsulated form, this particular difficulty
necessitates packaging of the encapsulated product in an air-tight
compartment, for example an afr-tight blister or aluminium-foil
blister-package. This in turn renders the product both bulky and more
wipensive to produce. The storage characterdistice of formulations as
aforesaid ave far from ideal.

gloavailability levels achlieved using existing oral eyclesporin dosage
systens sre also low and exhibit vide variation betveen individuals,
individual patient typeg and even for singls individusls at different
times during the course of therapy. Thus reports in the litsratuve
indicate that currently svailable therapy eswploving the commercislly
available Ciclosporin drimk solution provides an average absolute
bivavailability of ca. 30% only, with sarked variation between
individual groups, e.g. between liver {relarively low hicavailability)}
and honesmarrov {relatively high bioavailability) transplant
recipients. Reported varistion in bicavailability between sublects has
varied from anything betweern obe or a few percent for gome patisnyy to
as much ag 90X or more for nthers. 4nd as already noted, marked change
in bicavailability for individusls with time is freguently observed.

To schisve sffective innunosuppressive therapy, cyclosporin blood ov
blood sexum levels have to  be maintained within din a specified rangse.
The reguired vange can in turp vary, depending on the particular
condition Being irveated, &.g. vhether therapy is to prevent transplani
rajection o for the control of an amstoimmune disense, and on vhether
or ot alternative immunosuppressive therapy is employed convomitantly
with cyelosporin therapy. Because of the wide variations in
bivavailability levels achisved with conventional dosage forms, daily
dosdges needad to achieve required blood serum leveds will also vary
congiderably from individual to individual and eveén for a singls
individusl. For this resson it is necessary to wonitor
blood/blond~serum levels of patients receiving cyclosporin therapy at
regulat and freguenv intsévvals. Honitoring of bloed/blosd-zerim
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levels, which is generally pevformed by RI& o equivalent immuncassay
technique, e.g. saploving moncclonal antibody based technology, has to
be carried out on & regular basis: This is fnevitably time consuming
and inconvenisnt and adds substantially vo the overall cost of
therapy.

Beyond all thewe very evident practical difficulties liex the
occurrence of undesirable side reactions already alluded to, observed
employing available oral dosage forms.

Several proposals to meet these various problems have been suggested
in the art, including both solid and liguid oral dosage forms. an
overviding difficulty which hay hovever remgined is the inherent
inselubility of the cyclosporing, e.g. Ciclosporin, in aguecus media
and hence provision of a dosage frowm vhich can contain cyclosporinsg in
sufficiently high concentration to permit convealent use and yet mest
the reguired criveria in terms of bloavailability, e.g. enabling
effective reserption from the stomach or gut lumen and achievement of
consistent and appropriately high blood/blood-serum levels.

The particular difficulties encountersd in relation to oral dosaging
with evolesporing have inevitably led 1o restrictionsy in the use of
cyclosperin therapy for the trestment of relatively less severe or
endangering disease conditions. & particular avea of difficuliy in
this respect hay been the adoption of cyclosporin therapy in the
treatment of autoinmme diseases and other conditions affecting the
skin, for example for the treatment of atopie dermatitis and psoriasts
and, as alse widaly proposed in the art, for hair growth stimulation,

2.8« in the treatment of alopecia due to ageing or disease.

Thug while oral Clclosporin therapy has shown that the drug is of
considerable potentisl benefit to patients suffering a.g. from
psoriasiy, the risk of side~reaction following oral therapy has
prevented comimon use. Various proposals have been made in the avt for
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application of gyclosporias, e.g. Clclogporin, in topical form and a
number of toplcal delivery systems have been demcvibed. Attempts st
topical application have however failed to provide any demonsirably
effective therapy. & means of topival spplication providing effective
darmal delivery and useful; e.g. Ior the treatment of psoriasis, would
effactively make cyclogporin therapy available vo, what is, s major
patient pepulatian st heed.

By the present invention there are provided movel cyclosporin galenic
formulations in the ferm of a micro~emulsion pre-concentrate and or
bawsed on the use of particular solvent medis as hereinafter defined,
which meet or substantially reduse diffieculties in cyclosporin, e.g
Ciclosporin, therapy hitherto sncountered in the art. Inm partieular it
has been found that the compositions of the invention permit the
preparation of solid, semi-selid and ligquid compositions containing a
eyclosporin in sufficlently high concantration to permit, e.g.
cavivenient oral administration, while =t the same time achieving
improved efficacy, e.g. in terms of bloavailabilivy characteristiss.

More particularly it has bess found that compositons in accordance
with the pressnt inventien enable effective cyclosporin dosaging with
concomitant enhancement of rescrption/bicavailability levels, as well
as reduced variability in resorption/bicavailability levels achieved
soth for individual patients receiving eyclosporin therapy as well as
hetvaen individuals. 8y applisation of the teachings of the present
invention cyclosporin dosage forms are obtainable providing reduced
variablility in achieved cyclosporin blood/bleod serum levels batween
dosages For individual patvients as well as between Individuals/
individual patient groups. The invention thus snables reduction of
cyelvsporin dosage lsvels vequired to achieve effective thevapy. In
addition it permits closer standardisation as well as optimisation of
an~going daily dosage vequirements for individual subjects receiving
eyelosporin therspy as well as for groups of patients undergoing

eguivalent therapy.
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By closer siandardisavion of individual patient dosaging rate and
blood/blood~serum level response, as wall as dosaging and responss
parameters for pstient groups, monitoring regquirements may be redoded,
thus substantially reducing the cost of therapy.

By redustion of reguired cyclosporin desaging/standardisation of
achisved blg-availability characteristies; the pressnt invention salsc
offers a weans permitting reduction in the ccaurrence of undssirable
side~effsety, in particilar nephrotowie reascvion, in patlents

undergoing cyclosporin therapy.

In addition, the present invention enables the preparation of
compositiona vhich are non-alkanol based, s.p. whish may be fres or
substantially free of ethanol. Such compoxitions aveid stability and
ralated processing difficultiss as hereinbefore discussed, inhkerent to
known alkanolic compositions. The dnvention thus provides inter al.
sompositions which are better adapted, &.g. for presentation in
capsuley €. hard or sofy gelatin capsule form and/or which eliminate
or substantlally veduce packaging difficulties; for example as
hereinbefore discussed, e.g. for soft gelatin encapsulated foras.

In relation to topical spplication, the present invention further
enables the preparation of povel galenieal formulations compriging a
eyelosporin, e.g. Clclogparin, as active ingredienmt gnd permitting
improved treatment for sutoimmune diseases affecting the skin, in
particular, of dermatelogival disease invelving morbid proliferation
apdsor keratinisatien of the epidermis, especially of psoriasis and
atoplc dermatoxis. Topically applicable compositions in accordance
with the fnvention ave alse of use in the traatment of siopecia, e.g.

for use in the promotion of hair growth,

In & first aspect, the present invention specifically provides
pharmateutical compositions compiising a cyclosporin as astive

ingredient, which compasitions ave in the form of a "migrosmulsion
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pre-concentrate®.

By the term "microemulsion pre-concentrate! as used herein is meant a
systam capable on contacting with, e.g. addivion to, water of
providing & micreesulsion. Tha tersm micreoemulsion as used herein ig
used in its conventionally accepted sense ag & Don-opdgue oY
substantially non~opague rolleidal dispersion comprising water and
organic components including hydrophobie {Iipophilic) crpanie
components, Microemulsions are identifiable as possessing cne or more
of the following characteristics. They are formed spontansously or
substantially spontanecusly wvhen their componsnts are brought inta
contact, that is without substantial ensrgy supply, e.g. in the
absence of hesting or the use of high shear egquipment or other
substantial agitavion. They exhibit thersodinamie stability. They are
monophasic. They ave substantially non-opague, f.e. avre lransparent gr
epalescent whan vieved by optical microscopic means: In their
undisturbed state they are optically isotropic, though an anisoctropic

structure may be observable using e.g. x-rvay technigue.

Mirroemolzions comprise & dispersed or pavticulats {droplet) phase,
the parvicles of which are of a size lass than 3,000 ﬁ, hence their
eptical transparency. The particles of a wmicroemelsion may be
spherical, though other struetures ars feasible, e.g. liguid crystals
with lamellsr, hexagonal or isotropic symmetriss. Generally,
migro-smulsions comprise droplets or pavticles having 2 maxinmum
dimension {e.g. diemeter) of less than 1,300 i, ¢.g. typically from
100 to 1,000 &,

{For further discussion of the charzacteristics of micrpemulsions see,
R.g. Rosof, Progress in Surface and Hembrane Sclence, 12, 405 et sey.
Academic Press (1975); Priberg, Dispersion Science and Technology, €
{3} 317 ev seq. (1983); and Miller ev al. Pharm. Ind., 50 (3)y 370 ev
sag. {1988)1.
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Fram the foregoing it will be understood that the "miercsmulsion
pre-concantrates? of the invention are galenic systess zomprising a
eyclosporin ag avtive ingradiant capable of forming = microemilsion,
spofitaneocusly of substantially sponbaneously on centact with water

‘alone.

Pharmpaceutical "microemulsion pre-concentrate" compexitions comprising
eyclosporing as active ingredient are novel. Acgordingly in ome aspect

the prasent invention provides:

4) & pharmaceutical composition comprising a ¢vclosporin as active
ingredient, vhich compovition is & "micrcemulsion

pra~concentrate®.

{The term “pharmageutical composition® as used hevrein and in the
accompanying claims iz to be understoed as defining compositions of
which the individual components or ingredients are themselves
pharmageutically acceptable, e.g. vhere oral sdministration is
foreseen, acceptable for oral use and, vhere toplcal administratisn is

foregsen, topically aceceptable.)

In addition to the cyclosporis active ingredient, the "microsmulsion
pre~concentrate” compositions of the invention will appropriately

camnprise:

1} & hydrophilic phass;
2} a lipophilic phase; and

3% a supriactant.

The cycloaporin is carried in the lipophilic phase. Suitably both the
hydrophilic and lipophilic phases will zexve as carrvier sedium.

"Hicroemulaion pre-concentrates” of the invaniion are of a lype

providing o/v {oil-in-water} microemulsions. As will be appreciated
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hovever, compositions im accordance with {4) may contain miner
guantities of water or othervise exhibit fine structural Testures
characteristic of microemulsions, &.g. of o/v or wio (vater-in-oil)
type. The term “micrcemulsion pre~concentrate” as used hersin is
accordingly to be understoed as sabracing such possibilities.

Hicroemylsions ohtained on contacting the "microemulsion
pre-coneentrate” compositions of the invention with water or other
aguecus madiom exhiblit thermodynamic stability, that is they will
remain stable at ambient temperaturas. &.g. without clouwding or
regular emulsion size droplet formation or precipitation, over
prolonged periods of time. [Tt will of course bde undwrstood that, o
obtain a microsmulsion, adequate water will be required. Vhile the
upper limit of dilution ig met critiesl, & dilution of 1:3; svgp. 128
*oopawe (microamulsion pre-voncentrate®s H.0) or more will generally
he appropriate.] Preferably, on contacting with water, the
*microemulsion pre-concentrate® compositions of the i{nventien ars
capable of providing microemulsions which remain siable at ambient
temperatures, e.§. as evidenced by absence of any optically obaservable
clouding or precipitation, over periods of at least 2 houvrs, more
preferably at least 4 hours, most praferably at least 12 to 24 hours.
Microemulsions obtainable from “"microemulsion pre-congentrates™ of the
invention, e.g. at dilutions as indicated above, will preferably have
an average particle size of less than about 1,5008, more preferably of
less then about 1,000 or 1,1008, e.g. down to about 150 or 200f.

Bspecially prefsrred in avcordance with the present invention are
compositions as definsd under {A} inm vhich the hydrophilic phase
comprisas:

1.t 4 pharmaceutically azceplabdle Cr.salkyl or tetrahydrofurfuryl
di~ or partial-sther of a lovw nolecular weight mono- or

poly-oxy-alkanedisl; or
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1.2 3,2-propylensglycol.

Suitable components {1.1.) are, e.g. di~ or partial~, especially
partizl«, -atheys of mono- or poly-, especially meno~ or i~
~pxy-alkanediols comprising from 2 ro 12, especially 4 carbon atoms.
Preferably the mono~ or poly-oxy-alkanediol moiety in
straight-chained. Especislly suitable for use in accordance with the
invention are di~ or partial-ethers of formula I

Ry ~ [0-(CHp), 1 ~OR; 185!

vherain Ry is Cy=z alkyl ¢r tetiabydrofuriuryl,
Ry iv hydrogen, Cp-salkyl or tefrahwdrofurfaryl, and
¥ ix an intsger of from 1 to 6, especially from 1 to &, nost

egpecially abont 2.

Particularly preferred for use in accordance with the invention ave
partial etherg as defined above, s.g. products of formula I, wherein

By ig hvdrogen.

Cy-galkyl moieties in the above defined ethers may be branched or
straight chain; e.g. including methyl, ethyl, n~propyl, i~progyl,
n-butyl and t-butyl groups.

Such sthigrs ave hnovn producty and compercially available or may be

produced analogously te the known products. BEspecially preferred

products of formula I for use in relation to the present imvention are

those knoun and commereially available under the trade namas

Transcatel and Glyeafural.

Transcutol is the compound disthylensglycel monceifyl ether of formula

I, wharein Ry = §;¥s, By =H and x = o

Glyeofurol, alse imown as tetrahydvefurfuryl slcphel polyethylene
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glyeel ether or e-(tetrabydrofuranyl)-s-hydroxypoly{oxy-1,2-ethanediyl)
hag the '

formulea I wherein §; = O CHgmme ; Ry = B and % haw an average
value of from 1 fo 2. It Bas an average molecular weight of ca. 180; a
bp. of from ca. 80-100°C {av 408/m%), a density of ca. 1.070 -~ 1.0%90
g/em® {at 20°Cy; & hydroxy value of pa. 300-400; a refractive index of
ta. 1.4545 (sodium D line, 58%ma) {at 40°C); and @ viscosity of ca.
8-18 o s/m? {at 20°}. [o.f. "Handbook of Pharmazeutical Bxeipients,
publighed by Amezigan Pharmacsuticgl Assoclations The Pharmacsutisal
Society of Great Briatin (1986), p. 127 and Fiedler, “Lexikon derx
Hilfstoffe', 3rd edition (198%), p. 577.1 ‘

The precisze properties of Glycofurel vary éccarding to relative purity.
Thus lover guality grades contain significant smounts of
tetrabydrofurfuryl alcohnl and other impurities. For the purposes of
the present invention Glycofurel 73, designating g product meeting the
above physical date and for which the fraction hawving thé formula I
shove dn which ¥ « I-2 amounizs te a minimun of 95%, is preferred.

Use of components defined under {3.1.) and {1.2.) shovs has in
partisular been found to provids compoxitions in accordance with {4}
in which the hydrophilic phasa iy especially well suited as
cyelosporin sarrier medium, e.g. in which the hydrophilic phase
snables cynlogporin-loading of the composition, adeguate for

convenient therapeutic dosaging, e.g. for oral administration.

Compositiond in accordance with {4) comprising compenents as defined
under {(1.1.) and/or {1.2.) as hydrophiliec phase may of course
addivionally include one gr more further ingredienis as Byéraghiliz
phase componsnt. Preferably hovever any additional components will
comprise materials in which the cyclosperin active ingradisnt is
sufficisntly soluble, such that the efficacy of the hydwvephilic phass
agx oyclosporip carrier medius is not-materially impsived. Examples of

possible additional hydrophilic phase components are lover {e.g. Ti.s)
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alkanols, in partisulsr ethancl.

Vhile, hovever, use of alkancis, a.g. ethanol, as hydrophiliz phase
compenant is contemplated by the present invention, for reasons
heveinbefore discussed; this will be generally less preferred.
Freferably, compositions as defined under {&) will be non-alkanel-
based, f.e. will not comprise sn alkansl as & predomimant hvdrophilic
phase component. Buitably the hydrophilic phase comprises less than
20%, more preferably less than 2Z3%; most preferably less than 108 by
waight alkavolic compopents. Most suitably, the hydrophilic phase will
be fres or substantially free of alksnolic components, i.e. comprise
less than 5%, preferably less than X, &.g. from O t¢ 1¥ alhkaneclic
components. By Yalkanol® is meant, in particulsr, G salkanols,

especially ethanol.

In an especially preferred embodiment the hydrophilic phase of
conpositions defined under {4) will consist or congist essentially of
components oy defined umder {1.1.} or (1.3.) above, in particulay
Transcutel, Glycofurel andior 1,%-propylene glycol. Most suitably they
will consist or consist essentially of either components {i.1.) or

compengnt (1,3.3.

Compesitions in sccordance with {A) comprising a componenty (1.1},
aspecially Glveofursl, ave of particular interest in that they ars
vell adapted for presentation in soft gelatin encapsulated form. Such
vonpositions have, in sccordance with the invention, slse been found
to exhibit surprisingly advanlageous stability, e.g. ax evidenced in
long~term stability tagts at normal and elevated temperatures. Such
gompositions are thus particulsrly well suited Yo meet difficulties
commonly encountersd in transport and storsge of drug products,
including long term storage at the user end, e.g. in hospitals,

slinics and like facilities.
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Compositiony defined under (&) addiviomally comprise a lipophilic
phase {2).

Suitable components for use as lipophilic phase include any
pharmaceutically acceptable solvent vhich ix non-miseible with the
selacted hydrophilic phase, e.g. sx defined onder (1.1.) oxr (3.2.3.
Such solvents will appropriavely be devoid or substantially devold of
surfactant function. Especially suitable components for use as

lipophilic phase compopents {1} #re, &.8

Fatty scid triglycerides, preferably wedium chain fatty acid
triglycerides. Especislly suitable are neutral oils, e.g. neutral
plant oils, in particulsr fractionated covenut oils such as known and
commercially availsble under the trade name Miglyol {c.f. Fledler,
loc. oite pp. 80B-BO%), including the products:

Miglyol B10: a fractionated cozonut oll comprising caprylicecapric
acid triglycerides and having 2 wolecnlar weight : ca. 520, Fatty acid
composition = Oy max. 2%, €y ca. 63-73%, Cpp ca. 25-35%, €y, max. 243
acid no. = ga. 0.1; saponification no. = ca. 34&0-360; loding no. =

max. 13

Miglyel 812: a fractionated coconut oil zomprising caprylic-capric
acid trigiyeerides and having a moleculsr weight = ca. 320, Fatwy acld
composition = Cg mue. va. 3%, Cp eca. D0-B3X, Gyp ea. 30-43%¢ Cyp max.
S%: acid no. = ca. 0.1; saponification no. = ca. 330-343; iodine no. =

max. 13

¥iglyel 818: @ caprylic-capric-linsleic acid triglyceride having a
molecular weight = ca. S10. Patty acid composition = O wax. 3, Gy ca
45-80, Cyp oa. 28-40, Cy; ca. 2-5, Cyeqp ca. 4-6; acid ne. s max. £.2

saponification no. = ca. 315-333, icdine no. = max. 33 and

~
»

Captex 355(%) a caprylic-sapric acid triglyceride. Fatty acid content

et
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= gaprole ea. 2¥; caprylic ca. 53%, capric ca. 42%. &cid mo. = max.

0,13 saponificatisn no. = ca. 3Z5-340; dodine ne. = max, 0.5.

Also suitable ave caprylic-capris acid triglvesrides such as known and
commereially available under the trads name Mypitol {e.f, Fiedler loc.
git.; p. B34) including the product Hyritel 813 which has an agid ne.
= max. 1, & saponification nd. = va, 340-330 and an lodine no. = ca.
a.5.

Further suitable products of this olass are Capmul MOT(4), Captex
300{Y) and Captex 80Q(*), Neohase ¥3{®) and Masol 14DO{3}.

f{1Y = Capltal City ¥Froduets, PO.Box 569, Celumbus, OH, USA. (2} =
Stepan, PVO Dept.; 100 West Bunter Ave.; MNaywood, NI 07807, US4, (3) =
Hazer Chemicals, 3938 Porett Drive, Gurnee, IL, US4).]

Bepacially praferred as lipephilic phase component is the product
Higlyol 812,

Compositions in accordance with the invention defined under (&)
further comprisse = pharmacsutically acceptable surfactsnt (3). The
serfactant component may comprise {3.1.% hydrophilic or (53.2.3
lipophilic surfagtants, or mixtures thereof, Especlally prefsvred ave
non-ionie hydroshilic and non-fonic lipophilic surfsctants. Bxamples
of suitable hydrophilic surfactanty for use ay surfactant components

are .83

3.1, 1. Reaction products of natural of hydroagenuted vegetable oils and
sthylens glvesl, i.e. pelyoxyethylene glycolated natwral or
hydrogenated vegatable oils, for example polyexyethylene
glyeolated natural or hydrogenated gastor olls. SBuch products
may be obtained in known manner, e.g. by rsaciion of a narvral
or hydrogenated castor oil or fractions thersof with ethylene
oxide, e.g. in a molar ratio of from sbout 1:3% to about 1:80,
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with optiopal removal of free polyethyleneglycel components
from the preduct, €.g. in accordance with the methods disclosed
in German Auslegeschriften 1,182,388 and 1,518,819, Bspecially
suitdble ars the various tensides available under the trade
name Cremophor. Particularly suitable are the products
Cremophor RH &0 having a saponification no. ca. 50-80, an scid
ao. = <1y an ledine no. = <1, a waver content {Fischer) = <I%,
an np¥® = ca. 1,483 ~ 1,457 and an HLB = ca. 14 - 163 Cremophor
RE 60 having & saponification ne. » ca. 40 ~ 50, an acid No. =
<1, an lodine no. » 41, a vater content {Fischer) = eca.
§.5-3.5%, an np®® = ca. 1.453 « 1,457 and an HLE = ga. 15 - 17
and Cremophor EL having a wolecular weight (by steam osmometry)
= &, 1638, & saponification no. = ca. 6570, an acid mo. = cs.
¥, an lodine no. = ca. 28 ~ 37 and 80 np?® = ca. 1.471 {o.f.
Fieddler loc. ndl. ppe 326-327). Alzo sultsble for use in this
sategoery are the various tensides available under the trade
name Nikkol, e.g. Nikkel RCO-60. The sald product Nikkel HOO-850
iz & reaction product of hydrogenated vastor nil and ethylene
oxide exhibiting the folloving characteristice: Acid mo. = ca,
0.3; Saponification neo. = ¢a. 47.4; Hydroxy value = ca. 43.5;
pH (3%} = ca. 4.6; Color APHA = ca. &0 m.pe = oa. 36.0%;
Fraezing polnt = 28, 32.4%C; H.0 content (%, KF) = ca. 0.0

Polyexyethylene~sorbivan~fatty acid esters e.g. mone- and tri-
lavryl, palmityl, stesryl and oleyl ssiers a.g. of the type
known and commerciaglly available under the trade nams Tween
{e.£. Pledler, loo. cit. pp. 1300-1304) including the products
Tueen

20 [polyoxyethylene(20)sorbitasmonclaurate],

&0 [polyexyethylene{20)sorbi tanponopalnitatal,

50 Ipolyoxyethylene(20)sorbitanmonostearatel,

80 [polyoxyethylena{20)sorbitanmoncoleatel,

&3 [polyoxvethylene{20)sorbitantristearate],
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- {polvoxyethylens{20)sorhitantrioleate},

= 13

{pclyexyathylene{é)sarbitanmanaiaﬁrate},

£1 {polyoxyethylene{d}sorbitanmonestearate], and

7]

81 [polyoxyethylene(S)sorbltanmonvoleate].

Bspeeially preferred products of this class for use in the
compositiony of the lnvention are the sbove products Twewn &0

and Tween 80

. ‘Polyoxyethylene fatty acid sstars, for example polyoxvethylene

stearic acid esters of the type known and commercially
gvailabie under the trade name Myrd (c.f. Pledler, loa, oit.,
p. B3LY as well ag polvoxvetBvlene fabty scid esters known and
commersially availsble under the trade name Cetiol BE. (a.f.
Fiedlaer, loc. ocit.. p. 2B4}; an especially preferred product of
this olass for use in the compesitions of the invention is the
product ¥yrd 52 having & %% ga. 130, mop. = 2a. 40-44°C, an
BLE = 8. 186+9., an acid 96, » ca. O~1 and g saponification no.

= fas 2535

Falyonyethyleas-polyvoxypropylens co-polymers: &.8. of tha type
kaown and commercially svailable under the trade names Plurenice
and Embalyvy (0.8 Fladier, lec. oit., pp. 956-338), 4n
especially preferved product of this class for use in the

compositions of the invention is the produer Pluronie F68;

Polvoxyethylene-polyvoxypropylene block co-polymers, €.g. of the
type lnown and commercially available under the trade nanme
Poloxamer {v.f, Fledler, Isc, cit., pp. 859). An sspecially
suitable product of this clsss for wse in the compozitions of

the invention iz the product Polovamar 188
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3.1.6. Dlostylsuscinate, discrylsodiumsuliosucninate,
di~[2-athylhexyll-suceinate or sodium lauryl sulfate;

3.1.7, Phospholipids, in particular lecithians (s.f. Fiedler, lae.
eite, Bpe 73147333, Lecithing suitable for use In the
compositions of the imvention include, in particular, soya bean

Tesithing;

3,1.8, Propylene glycol mono- and di-fatty acid esters such as
propylene glycol dicaprylate, propylens glycol dilaurate,
propylens glycol hydroxysiearavte, propylens glydel isontearale,
propylene glyeel laurate, propylene glycol ricinoleats,
propylene glycol stearare and so forth {e.f. Piedler, loc,
cit., pp. 1013 &t seq.). Bspecially preferred is propylens
glycol caprylic-capric acid diester as known and commercially
available under the trade name Riglyol 840 {c.f. Fiedler, loc.
cit., p. 809). Miglyol 840 has a fatty acid comtant = Gy max.
ca. 3%, Op ca. §5-80%, Cye va. 13-30%, €y max. 3. Aeid no. =

max. 0.1, iedine mo. = ca. 320-340, lodine ne, = max. 1; and

43

.1.5. Bile salts, e.g. alkali metal salts, for example sedium

tauracholate.

Exanples of suitable lipophilic surfactants for use as surfactant

COMPORENT 8LW, Vg3

1,2.1. Trans-esterification produsts of natural vegetable oil
triglycerides and polyalkylene polyols. Such
trans-esterification products ave known from the art and may be

obtained e.g. in accordance with the general proceduras
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dascribed in US Fatent No. 3,38B,824. They include
transesterdfication products of varions natural (e.g.
non-hydrogenated) vegetable oils for example, maige oil, kermel
pil, almond oil, ground nut oil, slive oil and palm odl and
mixtures thersof with polyethylene glyeols, in particular
poivethylens glycols baving -an sverage molecular weight of frowm
200 to BOO. Freferred are products obtained by
trans-ssterification of 2 molar parts of z natural vegetable
oil triglyceride with one molar part of polyethylene glycol
{e.g. having an sverage molecular weight of from 200 to 800},
Varisus forms of trans-esterification product of the class
defined are known and commercially avalilable under the trade
name Labrafil [ses Pledlary loc. oit., 707}. Bspecially usefel
as components of the compositions of the invention are the
products: Labrafil M 1944 €8, a trans-esterification product of
kernel 0il and polyathylene glycel having an acid no. = ca. 2,
x saponification no. pa. 145 - 175 and an dodine no. = va. 60 -
90; and Labrafil ¥ 2130 €%, & trzus-esterification product of a
Cia-~ to Cpa~ glyceride and polysthylene glycel having 3 melting
point = pa. 35 - 40%C., an acid no. = <2, a saponification no.

= ¢&. 183 -~ 200 and an lodine no. = A3

Horo-, di- and mono/di-glycerides, especially esterification
products of caprylic or capric acid with glycerol. Prefarred
products of this class are e.g. those comprising or consisting
mainly or essentially of caprylic/eapric acid mono- and
di~glycerides such as are tcommercially avallable under the
trade neme Tmvitor {o.f. lo€. eit., pp. 645). & particulardy
stitable produst of this class for use in the compositions of
the invention ix the product Imvitor 742, vhich ig the
esterification product of ¢ wixture of ca. 60 p.p.vw. caprylic
acid and ca. 40 p.p.w. capric acid with glycerol, Imwitor 742

is typieally a yellowish crystalline mass, liguid av ca. Z8%C;
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acid no. = max. 2; iedine no. = max. li saponification ng. =
ca. 235 = 275 ¥ moneglycerides « ca. 40-30%; Free glycercl =
max. %3 mp. = a8, B < 26%C; unsaponifiables = D,3% max.:
peroxide no. = max. 13

Sorbitan fatty acid esters e.g. of the type koown and
sommereially available under the trade nane Span, for exsmple
ineluding sovbitss-monolsuryl, ~monopalamityl; -monostearyl,
~tristearyl, -monvoleyl and ~triolevl esters « {c.f. Fledler,
Ioo. odts, pp. 1139-1340)

Pentaerythritol fatty acld esters and polvallkylens glyesl
ethers, for example pentaerythrite- -dicleste, -distearate,
~ponolagrate, -polyglycel ether and -~monostesrate as well as
pentasrythrite-fatty acid essters {c.f, Fiedler, loc. clt. pp.
5239843

Monoglycerides, e.g. glyecerol moncoleate, glywerel monopalmitate

snd glycernl monostearate, for example ss known and commevcially

available under the trade nanes Myvatex, Hyvaplex and Myversl
{c.f. Fledlar, loc. oit., pp. B3&), and scetylatred, &.g.
mono-and di-acetylated monoglycerides, for example as kuown and
commercially available undsr the trade name Myvazer {¢.f.
Fiedler, loc. eiv., pp. 833}

Glycerel triscetate or {1:2,3)~trizcetin (¢.f. Fiedler, lec.

eitey pp- 952)3 and
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3.2.7. Stercls end derivatives thersof, for example chelesterols angd
derivatives thersof, In papticular phytosterols, e.g. producis
comprising sitosterol, campesterel or stigmastercl; and sthylens
oxide adducis theveof, for evample sova sterols and derivatives
theracf, such as knovn under the trade name Genercl {c.f.
Fledler loc. eit., p.p. 3534 and 533) in particular the products
Generol 122, 122 RS, 122 B10, and 127 R25.

Compositions as defined under (&) above include systems cvomprising
either e single surfactamt sr slxture of surfactants, e.g. comprising
& first surfactant and ones or more co-surfzctants. Surfactant and
co-gurfactant combinations may be selected, e.g. from any of the
surfactant types indicated undar (3.1.1.) to {3.2.7.) above.

When the hydrophilic phass comprises a di~ ov pavrtiszl-ether as defined
under {1.1) above, in particulay Transcutol or Glvesfurol, use of a
single surfactant will generally be sufficient, though co~surfactants
nay be added if desived, eig. to further improve stability
charscteristics. Vhen 1,Z-propylene glycol is emploved as scle or
principle hydvophilic phase component; the use of st legast tw
surfactants, i.e. a surfactant and co-gurfactant, will generally be
requivred. Compositions as defined under (4) comprising 1,2-propylene
glycol as hydrophilic phase thus suitably comprise both a surfactant

and 8 co-surfactant.

Surfactants as dafined snder (3. L.%.0 (L3, (3,173 {3.2.20) and
{3.2.8.) above are of particnlay interest for use is compositions as
defined snder {A}. Bspecially suitsble surfactant/co-surfactant
combinations are hydrophilic/lipophilic surfactant combinations, e.g.
combinations of surfactants in accordance with {3.1.1.) with

surfactante in accordance with (3.2.5.).

Vhen the surfactant comprises an effective solvent for the eyclosporin

active Ingredient, as in the case e.g. of surfactants or mixtyres of
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surfactanty ‘onder (3.1.1.) te (3.%.7.) above, it may be incoxporatsd
inte compoxitions as defined under {A), not only as surfsctant, buv in
axeess as an additiongl carrisr or co~gelvent phase, i.e. a3 part of
the bydrophilic or lipephilic phase.

Compositions in ascordance with (4) above nay also comprise:
&, 4 thickening agent.

Suitable thickening agents may be of those known and esployed in the
art, including, e.g. pharmaceutically scceptable polymeric materials
and inorganic thicksuing agsuty, for example of the following types:

4.1,  Polyazrylate and polyascrylate oo-polymer resgins, for example
poly-acrylic acid and polyv-acrylic acid/methacrylic acid
resing, such &3 known and commercially available under the
trade name Carbopel (e.f. Fledler, loe. oit., pp. 254238}, in
particular the products Carbopel 934, 340 and %41, and Budragit
{c.f. Fiadler, loc. cit., pp. 486-487), in particular the
produsts Budragit B, L, 5 BL and RS and, most expecially, the
products Budragit E, L and 53

4.2,  Celluloses and cellulose derivatives includings alkyl
celluloses, e.g. mathyls, ethyl- and propyl-cellulosesy
hyvdroxvalkyl-celivloses, =.g. hydroxypropyl-celluloses and
hydrozypropylalkyl-celluloses such as
hydroxypropyle-methyi-celluloses; acylated celluloses, &.g.
cellulose-acetates, cellulose-acetatephthallates,
sellulose-acetatesuceinates and hydraxypropylmethyl-cellulose
phthallates; and salys thersof such as sodium-carboxymethyl-
~celluloses. Bramples of such products suitable for use in
accordance with the present invention are those known and
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commerceially available, e.g. under the trade names Rlucel and
¥athocel (o.f. Fiedler, lec. cit., pp. 688 and 790), in
particular the products Klucel L¥, MF, GF and BF and Methocel B
100, K I5M, K 100¥, E 3M, E 15, B 15K and B J100M;

Polyvinylpyrrolidones, ineluding for example
poly-N-vinylpyrrelidonss and vinylipyrrolidone so-palymers sush
as vinylpyrrolidone-vinylacstate co-polymers. Examples of such
coapounds suitable for use in accordance with the present
invention are those known and commercially available, #.g.
under the trade name Nellidon {or, in the USa, Povidone} (c.f.
Fiedler, loo. eit., pp. 694-6%5), in particular the products
Kollidon 30 and 80

Polyvinyl resine, e.g. includinsg polyvinylacstates and
aleohols; as well as other polymeric waterials including gum
traganth, gum avablcum, alginaizs, 2.g. alginis asid, and salus

thereof, e.g. sodium alginates;

Inorganic thickening agenis such as atapulpite, bentonite and
silicates including hydrophilie silicen disxide products, e.g.
alkylated {for example methylated) zilieca gels, in pavticulsy
colleidal silicon dipxide products as known and commercially
zvailable under the trade name derosil {e.f. Handbook of
Pharmaceutical Exeiplents, loc. cit., p.p. 253-256] in
particular the products Asresil 13G, 200, 300, 384G, ¢, 0¥ 50,
TT &00, HOK BO, HOX 170, LK 84 and the methylated Arrosil R
972,

In the caxe of cowpositions in accordance with (A} vhich are intended

for pral administration, such thickening agents may be included, e.g.
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1o provide g sustained relsase effect. Hpwever, where oral
adsinistration iz intended, the use of thickening agents as sforesaid
will generally not be required and ix generally less preferved. Use of
thickening agents ig, on tha other hand, inéicaied} 8.g. vhers topigal
application iz foresesn.

Compositiong in accordancs with {4) above may also include ong or acrs
further ingredisnts in parricelar diluents, anti-oxidants [e.g.
ascorbyl palmitate, butyl hydroxy aniscle (BHAY, butyl hydroxy teluene
{BHT} and tocophercls, e.g. w-tocophersl {vitamin E)], flavouring
agents apd so forth. Use of an anti-oxidant, in particular a

rocopherel, is partionlarly advantageous.

¥hile it is foresesn, sspecially wheve oral administration is
contemplated, that compozitions in accordance with the invention as
defined undsr {4) should comprise end dogage forms for sdmindstration
as such, the present invention slso provides pharmaceutical
compositions comprising a eyelosporin sz sctive ingredient and which
gre themselves microsmulsions. Thus vhere oral adsministrstion is
practiced, microemulsions obiained, e.g. by diluting a "migreemulsion
pre-concanirate” as defined wnder {4) wvith water or other aqueous
medium may be suploved az formulations for drinking. Similarly, vhere
topical application is foveseen, compositvions comprising a
hydrotollold thickening agent, s.g. ay set forth under {4.2.) or
4.4,y sbove will suitably alze comprise water, thux providing an
agueous wicsveemulsion in gel, passte, cveaw or like form. Such
conpositions are alse new. Accordingly in a yeil further aspect the

preseny invention provides:

B) A pharmacsutical composition vhich is g micresmulsisn and

comprises a syclosporin as active ingredient.

Compositions as defined undar (B) may comprise any of components (1}

to {3} as heveinbefore described in velation te vonpositions as
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defined under (A) and vater. Uomwpositions (B} are o/v microemulsions.
Prefarably they will exhibit stability characteristics as harsinbefore
deseribed in relation te mivroemulsions obtaingble. from compositions
defined undar (&),

In accordance with the present invention it has further been found
that use of di~ or partisl-ethers as defined under (1.1.) as carrier
medis iy quite generally advantagesus for the preparation of
pharmaceutical compesivions comprising cyclosporing, not only in
relation to the preparstion ef "migrosmulsion pre-concentrate® and
microemulsion fermulstions sy hereinbefore described. Thuz use of such
athers as components of othey oral and, in particular, topical
delivery systems iz surprisingly found of irself fo meet difficulties
hitherto sncountered in the art as hersinbsfore described. Such
compositions are also nev. Accordimgly in a2 yet further embodiment the

present inventlon also provides:

€y A pharmaceutical composition comprising a cyclosporin as active
ingredisny, itogether with a pharmacsutizally scceptable . salkyl
sy fetrahvdrofurfueyl di- or parvial-sther of 2 low molsoular
waeight mono- or poly-oxy-alkane diol.

Praferved sther components for use in conpositions ag defined under
{£) sbeove are s hereipbefore described in vrelation te (1.1.), the
products Transcutol and Glyeofurol being especially preferved.
Compositiony in scoordance with {8) sultably contain one or more
further ingredients, e.g. surfactanis, co-solvents or thickening

agents,

In particular, compositions as definad under (&) will suitably alse
comprise a pharmaceutically acceptabls hydrophilis surfactant
especially a son-ionic hydrophilic surfactant. Suitable hydropbilic
surfactant componenty are any of thuse herveinbefore described under
{3.1.3.) 1o (2.1.8.).
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Compositions as defined under (€} also suitably comprize a
pharmaceuticslly acceptable lipophilic surfactant either sz 3
surfactant or &% a ¢o-solvent, of a pharmaceutically adcepiable
co~galvent. Suitable vo~solvant/lipophilic surfactant components ars
any of those hereinbefore deseribed under {2} and (3.2.3.) to
£3.8.7.)

Compositions in accordance with {C} inclede forms other tham as
defined under (&) and (B}, for example solutions, suspensions,
dizpersions regular emulsions and the like, In partiuclar compositions
in sgcordance with (C) which additionally comprise a surfactant or
both a surfactant and a go-solvent dnclude, for example, emulsion
pre-concentrates (i.e. compositions which, on contacting with vater,
provide regular emulsions ~ as opposed to microemulsiong -~ of the ofvw
or wio type}, and vegular emulsimsns of both hydrophilic/lipophilic and
lipophilic/hydropkilic type. In the caze of formulations, e.g. for
drinking or for topical applicatiom, they will in particular also
include agusous emulsions of o/v or w/o type. In general emulsion
pra-concentrates giving ofv smilsions and {11} of/v emulsions as such
will be preferred, in particular vhere oral sdminizxtratiow is

contemplated.

Compositions as defined under (C) msy further comprise a
pharnaceuticslly acceptable thickening agent, =zuitable thickening
agents being any of those hereinbefors described under {4.1.) o

£4e50)s

Compositions in accordance with (£} may slso comprise further
additives, e.g. preserving snd flavouring agents etg... ag
hersinbafure deseridbed in relation to compositions (4). In particular
they will praferably also inslude an anti-oxidant, s.g. any of the
specific anti-oxidants hereinbefore deseribed in relation te
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Of particular intersst in sccordance with the present invention are:

) Compositions as defined under (£) additisnally comprising: (3) a

fatty anid saccharide monoester.

Compositions as deflined under () will gensvally comprise the

eyclosporin in & carrier medium comprising companents (1.1.}, 2.g.

Glyesfurol or Transcutel, and conponent (5). Commonly, the ¢yclesperin

and component {5) will each be present in compositions in accordance
vith (D) in molecular dispersion or solution lmeluding, where
appropriate, soldd solution. Component (5} will generally act in
compositions in agnordance with (B} as solubilizer for the
evelosporin. Compositions in acccrdance with (D} have the particular

advantage of meeting stability and related difficulties othervize

associated with components {3) resulting from their isherent strongly

hygroscopic propertiss.

Praferved components {3) for use in compositiens in accordancs with
{0} are water soluble fatty scid saceharide monossters, #.g. fatty
acid moncesters of saccharides having a sclubility in water of at

least 3.32 at amblent temparature, e.g. at ca. 20°C, i./&. which arg
soluble in water st ambient temperatures i an smount of at least lg

monoegter per 30 ml water.

The fatty acid molety of components (3) way comprize satursted ov
unsatursted fatty acids or mixvures theresf. Particularly sultable
components {3} ares Ce.yg~fatty acid saccharide wonvesiers, in
pavticular vater soluble Ogi.ie.~fatty acid sasccharide monoesters.
Bspecially suitable components (5} are caprade {C¢), caprylic {Cs},
capric {C;p), lauris (£33}, myristic {Ciy), palmitde {Cyy, olels
{Cis), vicinolels (€4 and 12<hydroxystearic {f4) acid xaccharide

monoesters, especially lauric acid sacchavide monoesiers.

Tha saccharide moiety of component (3) may comprise any appropriate
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sugar residue, =.g. monow-, di- or tri-saccharide residus. Suitably,
the saccharide molety will comprise a di- or tri-saccharide residus.
Preferved nomponents (8) comprise Cy.yg-fatty acid di-saccharide
wonvesters and Chopg-fatty acid tri-saccharides monoesters. Bepecially
zultable saccharisde moleties are saccharose and rafiinose residues,

Partisularly suitable components (3} are thus: saccharose
monocaproate, ssccharese monclaurate, saccharose monomyristate,
saccharose moneoleats, saccharose monoericinoleate, rafiinose
monocaproate, vaffinose monelaurats, raffinvse monoamyristate,
raffinese monopslmitate and raffinoss monocleste. Must prefsrrved
campongnty (5} ave raffinvse wmonglavrate and, especially, saccharose

monclaurate.

Components (35} will suitably have a hydrophilic~lipophilic balance
{BLB) of av least 10,

Components {3) sultably have an ester residus purity of &t leasty 50,
more preferably at least 30%, most preferably av least 95X,
Components {3} suitably bave a melting peint of from about 15° 1o
about B0, more preferably from about 25° to about 50°C.

Compoaitions in aceordance with {I} may also contain further
ingredients, e.g. as heveinbefore described in relation to

compasitions {C).

In particular, they wmay include a2 component capable of medifying the
release characteristics of the composition with respect to the
cyelosporin, for example thicvkening agents, e.g. such as hereinbefore
deseribed under {40103 to {6.3.):

Compositions in accvrdance with (D) ¥ill in particular dalzo suitably
comprise one or more anti-oxidants, &.g. as hereinbefore spreified in

relation to compositions (4},
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Compositions in asccerdancs with (D) will slso suitably comprise one or
move atabilizors or buffering agents, in particular to prevent
hydrelysis of component €5) during processing or on gtorvage. Such
stabilizors way include acid stabilizors such as citric acid, acetic
acid, tavtariz acid or fumaric acid as well as basic stabilizors such

as potassiuva hydregen phosphate.

Such stabilizers or buffer agents will appropriately be added in an

amount sufficient te schieve or maintain a pH within the range of from
about 3 to &, more preferably sbeut 3 to 8, compositions in ascordance
with {0) having a p¥ within the above indicated ranges baiong generally

preferred.

Compositions in accordance with (D} will in particular slso preferably
comprise & polyvosyvalkylene~fres hydrophilic surfsctant, such as set
forth under {3.1.6.) or {3.1.7.) abova.

Compositions in secerdance with the present dnvention way be smployed
for administration in muy sppropriate manner, &.g. orally, e.g. in
unit dosage form, for exsample im hurd or sofv gelatin encapsulated
form, parenterslly ov topically e.g. for application to the skin, for
example in the form of a sream, paste, letlon, gel, ciniment,
poultics, cstaplasm, plaster, dermal patch or the like, or for
aphthalmie application, for examgle in the fovm of an eye-dwep,
~lotion or ~gel formulation. Readily flowable ferms, for example
solutions and microemulsions, may alzo be employed e.g. for
intralesional injecvion for thes treatment of psorissis, or may be
administersd rectally, €.8 ad an enema for the trastment of
inflammatory bovel dissase or Crohn’s disease. Compositions in
accordance with the invention are hovever primarily intended for oral

or topical applicatien, in particular spplication to the skin,

The relative propertion of ingredients in the compesitions of the

invention will, of course, vary considerably depsnding on the
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particular type of composition concerned, e.g. whether it is a
"microamulsion pra-concentrave”, micvosmulsion, regular emulsion,
solution and s¢ forth. The reldtive proportions will slse vary,
dapending on the particular functicn of ingredients in the
composition, for example; in the case of a surfactant cowponent of @
"microemulsion pre-congentrate™, on whether this is smployved aw a
surfactant only or beth & surfsctant and a cg-solvent. The relative
proportions will alse vary depending ov the particulsy logredients
employed and the desired physical characteristics of the product
composition, e.g. in the case of a composition for topiecal use,
whether this is to be a free flowing liquid or a paste. Determination
of workable proporiions in any particular instance will generally be
within the capability of the man skilled on the art. All indicated
proportions and relative weight ranges described below are swcordingly
to be understood as being indicative of preferrved or individually
inventive teachings only and not as not limiting the invention in its

broadest aspect,

The amount of cyclogporin in compositicns of the invention will of
COUrse vary, e.g. depending en the intendsd routs of admimistration
and to vhal sxtent other components, in particular components (2) to
(3) az hareinbefnre described, avre present. In general however the
syclogporin will be present in an amount within the rangs of from
.05 sspecislly sbout G.1 tu abhoutr 353X by weight based on the total

weight of the vomposition.

Components {1} will suitably be present in the compositions of the
invention in an ampunt of from aboutr 0.3 to about B0X by weight based
en the total weight of the composition. In the vase of ncméasiticns in
aceordanes with the invention comprising a compopasnt (1.1} {s.g.
Glveofurol or Transcutely, (1.1.% will generally bs present dn an
amount of from about 1 to about 90X by weight, more commonly from
about 5 or 10 to about 70% by weight based on the votal welight of the
composition. In the case of compositions in accordance with (&) or (B}

Y
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above comprising & component (1.2.), {1.Z.} will generally be present
in an amourit of from abont 2 to about 30X by velght based on the total
waight of the compesition. In the vase of compositions in accordance
vith the invention comprising a compenent {2} or {3}, these will each
be gensrally present in an amount of from about 0.5 to about 0¥ by
weight based on the total weight of the composition. In an sspecially
preferved aspect the present invention relates to:

&) Compositions ax defined under (&) or {C} asbove for aral
admindstration, e.g. in a form suitable or convenient for orel
administration,

For compesitions ss defined under (A} to (€} lntended for non-topical
sdministration sud, in particular, for eral dosage forms (E):

a} The cyelosporin will generally be present in an amount of from
about 1 or.2 to about 30, sultably from about 4 to aboul I5% by
weight based on the total weight of the composition. More suitably
the cyclosporin will be present in an amount of from about 3 to
about 25, especially to about 20X, e.g. from about 5 to 15X by
weight based on the total veight of the compositien;

b} Component {1.1} when present will generally be present in an
amount of frow about 13 to about B85, suitably from about 20 to
about &, move suitably from about 25 to about 70, e.g. from about
30 1o about S0 or &0% by veight based on the total weight of the
somposition;

g} Cyclosporin and component (1:1.) when present will generally be
presant in a patis of about Li0.7% to 20, suitably abeut 1:l te
18, nore spitably sbout 31:1 vo §, e.g. about 1:1 or 1:1.8 to 4
popew. [Cyelospoerin: (L1901
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Component 1.2.) when present will generally be present in an
ampunt of frem about 3 to about 43; sultably about 3 to about 30X

by veight Based oh the total weight of the composition:

Cyelosporin and component {1.2.) when present will generally be
present in & ratis of about 130,31 to 20, suitably about 1:0.2 to
10 pepe¥.. More sultably they will be pressnt in s ratio of sbout
1:6.3 to &, e.g. about 1:0.3 to 3 p.p.w. [Cyclosporin: (1.1},

Component (2) vhen present will generally be present in an ancuni
up to abour 43X, suitably up to abour 0% by welght based on the
total weight of the composition, More suitably component {2 will
be present in an amount of from absut I to shout 43, yel mors
suitably from abosut 3 to about 35, most sultshly from sbout 3 o
10 to about 30% by weight based on the total weight of the

compoxition.

Components {2y and {1.1) when present will generally be present in
& rvatio of about 13¢5 to &0, suitably aboutr 1:0.3 to I8, move
suitably abett 110,75 v 18, e.g. abour 1:0F% to 4 p.p.vs

{2y {131,

Components {2} and {1.2) when present will suitably be prezent in
a ratlo of about 1:0.073 te 22, sultably about 1:0.1 1o 13, wmost
suitably about 1:0.1% o 6 pp.¥e, 8,8« about 3105 to 3 popows
[€2y:(1.251.

Components {3} vhen pressnt [including both components of type
{3.1.) and £3.2.)}, vill generally be present in an amount of up
to about 90, e.g. from abour 20 to about 90X by welght based on
the total weight of the composition. More suitably components (3}
¥ill be present in an amount of from about 20 or 25 tu aboul 80 ox
90% by weight baxed on the total weight of the composition, e.g.
from about 23 to about 55Y when a component (1.1} is employed o
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from aboul 40 to 75% when a component (1.2 is employed.

3} Uyclesporin and component (3) [including both components of type
3.1y and {3,2.)] vhen present will generally be present in a
ratio of about 1:0.5 to 20, wore suitably to 12 p.pows.
Appropriately they will be present in a ratic of about l:l te 10
RePr¥ey ®.g» about 3:l to 5 p.p.w. vhen a component (1.1} is
present or about 1:3 to B p.p.v. vwhen & zomponent (1.2} is
present. [Cyolesporin: {331,

For compositions as defined wnder {4) and {B) ["microemulsion
pra-concentirates” and microemulsisns] the relative proportions of
ingredients comprising (1) the Rydrophilic phaze, {2) the lipophilic
phasgse and {3} the surfactant will vary with the concentration of
gyclosparin present. They will also vary in relative preportion to

aach other.

Compozitions according to {A) may thus be defined as couwprising a
eyclosporin together with (1) & hydrophilic phase {e.g. as defined
under (1.1} or {1.2) abovel, {2} e lipophilic phase [e.g. as defined
under {2.1) or (2.2} sbove} and & surfactant [e.g. as defined under
{3.1) or (38.2) above], the relative proportiofis of cyclosporing
£131¢23:(3) baing such that on contact vwith waler; &.g. as
hereinbefore Indicated in relative proportions of 1:1 p.pov,
fevelosporins {1)+(23+(33):H,0] o more, a micvoemulsion [e.g. of afvw

tvpe]l 1% obtainabla.

Similarly compositions according to (B) may be defined as comprising a
eyelosporin together vith components (13, (2} and {3) as aferasaid and

water in relative proportions, e.g. =8 hereinbefore indicated,
veguired to provide a microemulsion [e.g. of o/w type].

Compositicns in acoordance with (&) and (B) preferably comprise from
about -2 to about 30, more preferably from about 3 te aboutr 20, mosy
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preferably from about 10 to about 13% by weight of cyclosporin based
on the total welight of ovclosporin plus components {1} + {2) + (3},

When (1} of compositions (&) or (B) iz ag defined under (1.1} sbove,
¢.g. comprises Transuutoel or Glycofurol, components (1.1}, (2} and {3}
will preferably be present in amounts of from sbowt 15 to about 833,
more preferably from about 25 to about 83X of (3.1}, from about 2 to
abowt 40, more preferably from abouy 3 to ashout 35 most preferably
from about 3 to about 0% of (2) and from about 15 to about 83, nmove
preferably from about 25 to about 33 or 60X of {3}, 811 Xages baing by
veight based on the total of (1.1} « {2} + (3). Use of Glycefurel is

of particular interest.

Vhen (1) of compositions (&) or (B) {s 1,%&-propylene glycel [{1.2}
aboveél, components {(X.2.), {3} and €3} will sulcably be present in
amounts of from about 3 to about 35%, wore preferably from about 3 to
about 25% of (1.8}, from about 2 to abhout 35%, more preferably from
about 3 to abouy 30% of {2Y and from about 43 to about 90%, more
preferably from about 30 to about 30X, e.g. from sbout 35 to about 80X
of {3}, all Zages being by weight bassd on the total of (1.2} » (2} +
{3). As previously indicated, when 1) is 1,2-propylene glycol
component {3) vill gensyslly comprise both a surfactant and =z
co-surfactant. When a co-surfactant is employed, surfactant and
so~surfactant will suitably be present in a ratie of up to about 50:,
preferably up te 20:1, move preferably up to 1%:l, s.g. from 2 to 1511
p.peWs {surfactant: co-surfactant}.

Fig. I attached, represents a three-vay plet for relative
concentrations of components (1.1} (e.g. Glycofursl}), {2) {e.g.

Kiglyoel 812), and ¢3) {e.g. Cremophore RE4D) in compesitions aceording

to (&) and comprising ea. 10X eyclusporin {¢.g. Ciclosporin} by
weight. Belative concentration of component (1.1} increases from O
along the left hand margin of the plot to 100¥ at the lower right
sorner, as indlcated by the arrew ®1.1%. Concentration of component
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{2) incresses from OY at the right hand margin of the plot to 100% at
tha lower left cormer, as indicated by the arrow 2%, THus a
composition comprising 50X of (1.1) and 30X of (2) only, is designated
at the mid-point of the base-line of the plot. Relative concentration
of component (3} increases from OX at the bease-line of the plot to
100% at the apex, as ipndicated by the arrov "3I%, Lines within the plet
represent Incraments of 10X, from OF at each margin to 100% st the

apex opposite.

Por compositions as defined under {A) and {B) the relative proportisn
of components (1.1}, (2} and {3} will suitably Iile within the sres &
defined by the line a of Fig., I. More suitably the relative proportion
of components (1.1}, (2} and (3) #ill lie within the area B defined by
the line b of Pig. I, nicroemulsions based on these propertions being
found to have greatest stability, e.gv of >24 hrs./sn average particle
size of less than\l,ﬁﬂﬂg. Compositiony in accordance with the
imeention comprizing the components (1.1}, {23 and {3) in relative
proportion as defined above with reference te Pig. 1 accordingly
rapresent especially preferred embodiments.

Fig. II attached, represents & three-way plot for relative
concentrations of componants (1.2), {2) e.g. Miglyel 812 and (3} in
compositiony according to {4} and comprising ca. 10X wolssporin (e.g.
Ciclosporin} by weight. In this case (3) comprises an appropriste
surfactantfeo-surfactant mixtore, e.g. in a vario of 11:} p.pow., Por
example conprising 11 p.pow. Cremophor RE4Q and 1 p.p.w.
Glycerinponoolsate. Relative amounts of components {1:2), (&) and {(3)
are indicated, az for Fig: I, by arrows *1.2%, #2% and *3¢

respectively.

Forv compositions as defined under (&) and (B) the relative proportiens
of components (1.2), (2) and (3) will suitably lie within the ares X
defined by the lime x of Pig. II. Hore suitably the relative
propoviion of components (1.2}, {3) and (3} will lis within the area ¥
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defined by line v of Fig. II. Most suitably the relative proportion of
componants (1.2), ¢2) and (3) will 1ie within the area 2 of Fig. I
dafined bv line 2, microemulsions based on proportions within the
aresas ¥ and 2 having an average particle size of the order of 1,1008%
and <2008 respectively and a stability, ¢.g. of >34 hrs..

Compositions in accordance with (B) above may additionally include a
thickening sgent, though, as previously indicated, this will generally
be less preferred. Suitable thickening agents include any of those
heveinbefore described under {4) above. The swmount of thickening agent
pregent may vary e.g. depending on the reguired consistency of the end
product, w.g. whether it is to be in & thickened £lovable form, for
example for £illing into a vapsule or the like, or sufficlertly
rexiliant to be mowldable or formable, e.g. for use in the msnufsciure
of tablets or the Iike. The amotnt will of course also depend on the
nature of the thickening sgent chosen. In general zomponEnts $4)y when
present will be present in an amount of up to shput 25% by welght
bazed on the total weight of the composition, nmore sultably in an
smount of up to about 13 or 200 by weight, e.g. in an spount of from
0.5 of 5 up to 13 6r 0¥ by velght based on the total welght ¢f the

composition.

Compositions in accordance with (B) may alse include further additives
or ingradients, e.g. as hersinbefors described with tefersnce to
compositions (&) and €€). In particular they may comprise
antioxidants, =g in an smount of up to gbout 0.3 or 1N by weight
based on the total weight of the composition, and swestening or
flavouring agents, e.g. in an amdunt of up to about 2.§‘§r 5% by
weight based on the totsl weight of the composition. '

Compoxitions (B) in accordance with defimition (4} have been found to
exhibiv especially advantageous properties vhen administersd orally,
e.g. in terms of both the consistancy and high level of
bioavailability achieved. In particular, and in contrast with other

RN
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galenic systems, £.5. a3 known from the art, it has bean found that
such compositions are comgatibie with tenside materials, e.g bile
salts, present In the gastro~intestinal tract. That is, they ave fully
disparsible in sgueous systeme sompriging such natural tensides and
are thus capable of providing microsmulsion systems in situ which are
stable and do not exhibit precipitation ov other disvuption of fine
particulate structure. Funciion of such gsystews on oral administration
remaing Independent of and/or unimpaived by the velative presence or
absence of hile salts at any particular time or for any given
individual. Such compositions accerdingly represent an esxpecially
preferved embediment of the ipvention.

Compositions in accordance with (E) above will preferably be
componnded in wrdt dosage form, e.g. by Iilling inte orally
adminizterable capsule shalls, e.g. 30ft or-hard gelatine papsule
shells or by tabletting or other moulding process. Where compositiens
{E} are in unit dosage form, each unit desage will suitably contain
betwvesn about 3 or 10 and about 200mg cyclosporin, more suitably
betvesn gbout 3D or 25 and about 130my, e.g. 25, 30 or 100mg
cyclosporin. Thus unit dosage forms in accordance with the invention,
suitable for administration lx, 2x or 3x up io Sx daily {s.g.
depending on the pardticulsr purpose of thevapy, the phase of therapy
ete...}) will appropriately comprize e.g. about 50mg or about 100ng

eyclosporin per unit dosage.

Compogitions in accordance with (B} above for sral administration may
be prepared, by additien of compositions as described in yelation ro
{A} or (B} above to water or any other agueous sysiem, e.z. in
relative proportions {composition:H;0) as hereinbefore indicated, for
gxanple a aveetened or Flavoured preparation for drinmking. Such
compositions may thug comprise any system as hereinabove defined or
deseribed in relation to compositions {4) or {E), plus sufficiemy

water to form & sicvoamulsiosn,
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Compositions as defined under (I} above are, in particular, intended
for oral administration, though use in form sultable, e.g. for
topical, inmcluding dermal and topical ophithalmic, patenteral or rectal
administration, as well as for intralesiomal injection, iz alwo

wibraced.

In the eags of compositions as defined under {B) the cyclosporin and
reguired component {1.1) may be present in a ratie of abour 1:0.3 to
200, preferably sbour 1:0.5 to 100, nore preferably aboutr 1:0.8 to 30
P B.¥xo Yot wore suitably they will be present in a ratic of about 1:l
to 10, more preferably 1:1 to 5, most preferably about 1:1.5 to £.5,
&g about 1:1.6 or 1:2 p.p.w. [Cyclosperin: (1.1}]. Cyelesporis and
reguired component {5) will suitably present in a ratic of about 1:3
to 200, preferably about 1:3 to 100, move preferably about 1:3 to 3¢
p.p¥.. Yot mors suitably they will be present in & vatio of about 1:5
to 20, preferably about 1:5 to to 10, most preferably about 1:6.0 o
6.5, .8, about 1:86.83% popovw.e [Qyolosporins (1,131

Suitably compositions in accordance with (D) will be made up in uniny

dosage form, whether for oral administration or stherwiss.

The smeount of cyslosperin present in such undt dosages forms will of
course vary depending on e.g. the conditien ¢ be treated, the
intended mode of administration and the effect desirved. In genetal
hovever, unit dosage forms in accorvdance with (B) will sultsbly
zomprise from about 2 to about 200mg cyelosporin, per unit dosage.

Suitable dosage forms for oral administration inglude e.g. liguids,
grannlstes and the like. Preferred dosage forms are however unit
dosage forms, for example tabletted or envapsulated forms, in

particular hard ¢r soft gelatin encapsulated forms.

Unit dosage forms for orsl administration in accordance with (D) will
suitably comprise from about S or 10 to about Z0Umg, more suitably
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from about 13 or 20 to sbout 100mg; e.g. 25, 30 or 100mg oyslosperin

per unit dosage:

Compositions {0} have the further advantage that they are able to
provide the basis for compositions exhibiting modified relsage
characteristics, for exanple delayed velsasze of cvclosporin or release
of cyoclosporin over prolonged periods of time, e.g. following eral
adminiztration. Such compositions additionally comprise a conpornesnt
capable of wodifying the relesse characteristics of the compesition
with respect to the cyclosporin. Such components include, for example,;
{4}, a thickening agent, e.g. in acoordsnce with any of {&.1) te {4.5)
above.

Vhen compositions (I} comprise a compuonent {4}, thiz is sultably
present in an ameunt of from about §.3 to 50X, wore praferably from
about 1 to 20%, most preferably from about 2 to 10% by weight based on
the total weight of Cyclusporin plus (3.1) « (&) + (5},

43 previcusly indicated, compositions in acceordance with (D) will
advantageously include one or wmore stabilizors or buffering agents or
polyvoxyalkylene-free surfactants. Such stabilizors andfor buffaring
agents will suitably be present in an amount of up to 3% by weight or,
when citrie or acetic acid are smploved, up to 10X by welight based on
the weight of cyclosporis plus {3.1} + (&), When a surfactant as
aforasaid is present, this is suitably present in an amount of frow
about 5 to about 30, move preferably from about 10 to about 25X by

weight based on the weight of component {5}.

Compoxitions in sccardanve with (D) will alse suitably comprise
further additives in purticular flavouring agents oy, in particular,
anti-oxidants. Suitable snti-oxidanty and guantities empleyed sre as
herainbefore described in relstion to coumpositions (E).

Compositions in accordsace with (U} will also preferably be free or

0302



~ 42 - 1007317

substantially fres of lover alkanols, in particular ethanel; e.g.
comprise less than 3%, more preferably less then 2X, e.g. from O to
1%, lover alkanolic components based on the total weight of the

composition.

Compositions as definsd under (A} te (O} are alse of particulay
interest for topleal administvation. Accovdingly in a ver farther
aspect the present invention provides:

¥y Compositions ss defined under any one of (A} to (£} above for
topical, especially for dermal application, i.e. in a3 form

suitable or convenient for topical application.

Vhers topical sdainistration is contemplated, the cyclesporin will
suitably bde present in an amount ¢f frowm about €.93, morve praferably
from about C.1, to abour 13X by walght based on the total weighr of
the composition. More preferably the cyclosporin will be present in an
“amount of from about 0.1 to about 10Y% by weight.

in the case of compsitlions (F) vhich are compositians in accordancs
with (&) or {B), the relative propartion of couwponents {13, (2} and
€3} will be as bereinbefore described for such compositions, &.g. with

reference to Figs. I and II.

Compositions (F) in accordance with () the other hand may take any
suitable form, €.g. cpmprise selutions, suspensions, digpersions and
regular smulsions. Component {1.1) may suitably be present in such
compositions in an amount of from about 1 to about 70X, preferably
from about 3 te about 30¥, more praferably from abeut 7 to about 23%

by weight based on the tetal weight of the composition.

Compositions {F) will suiiably comprise one or mere carriers or
diluents andfor other ingredients providing a carvier system, g.g.

thickening agents, emulsifying agents, preserving agents, moisturising
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agents, colourants and so forth.

Compositions (¥} may be in any form suitable for topizal spplication,
2.g. applicstion o the skin surface, for example flowable, .8
liguid or semi-liguid form, in the form of 2 powder or in the form of
& topieally applicsble spray. Ewamples of sultsble flowables forms
include e.g. gals, including oil-din~water snd water-in-pil emulzions
or microemulsions, creams, pastes amd ointsments and the Iike as well
as lotions, and tinctures; eic.. Such compositiony also Include, eaig.
gataplasms and poultices as well as transdermal patch systems,

Selention of excipients for the preparation of such formulations will,
of course, he determined by the typs of forsulation desired ss well az
the particulsr condition to be trested, the status of the conditioen,
arsa o be treated, skin condition and effect desired. Thuy chrondc
psoriatic plagues will more suitably be treated with hydrophobic, e.g.
fat-based compesitvions, for swample compositicny in serordance with
the invention comprising a petrolatum basad ointment or creawm as
carrvier medium. In contrast, compositions f£or use in the fredtment of
disease conditiony involving acuie phase Inflammatory procssses will
move appropriately be trested with more hydvophilic compositions, e.g.
compositions In gecordance with the invention in the form of an
oil-in-vaver emolaion or gel. Although, compositions (F) may comprise,
2.8, lower alkanols; for example sthanol, for exsmple ax diluent or
diluent comwponent, vae of these will prefersbly be aveided, «.g. vhare
compromised skin ig to be treated, as in the case of pseriasis.
Preferved compositions (F) ave this free or substantially alkanol
free, B.g. contain less than 5%, more preferably lszs than 23, evg.
from about U te 1X¥ by wvelght alkanolic components, in particular of
ethanal.

Especially preferved vompugitions {F) are compositions in accordance
with (&), {B) or (C) additionally comprising: {&) a (further)

pharmaceutically acceptable diluent or carrisr which is nom-miscible
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with component {1.1.). Compozitivns as aferesaid will prefevably take
the form of 2 water~fres or subgtatitially water-free emulzion, i.s.
comprise less than 10¥, prefevably less than 3%, most preferably less
than 1% vater. Sush swulsions incinde both smulsions cowprising
component {(i.l.) in (&}, snd emulsiong comprising (&) in (1.1.).
Preferably they will comprise an smulsion of {1.1.} in (6).

Suitable components {6} include, for examplis:

6.1, Sulid hydrocarbons, for example pstroleum jellies, e.g. white
petrolatum or Vaseline®, cerezin and solig paraffins, 25 well
as waxes imcluding animal, vegetable and synthetic waxes such

a5, for example, spermaceti, zarmaubs and bess wax;

&.3. Liguid hydrocarkong, e.g. iiguid paraffins and fatty acid esters

such as isopropylmyristate and cetyl palmitates

& 3. Non-volatile silicones including silicone oils and pastes, and
gilicone-polvalkyleneoxide co-polylymers {e.f. FPladler;
loc.eit., pp. 110% and 131101 for example sweh as kmown and
commercially available under the trade nawme Pirosthicon.

Compunents (§) will suitably be pregent in compositions {F)} in an
amount of wp to about 80Y, e.g. from about 5 to about JOY, preferably
from about 25 te about 60X by welght based on the toval weight of the

campesivion.
By use of individual ingredisnts (8) or mixtures thereof, emulsions
may be obtaived in liquid or semi-solid form depending on, €.

dezirved raguirenente for topieal application.

Compositions {F) will suitebly also comprise a surfaclant. Suitable
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surfactants includs, in particular, lipophilic surfactants, including
any of those listed under (3.2.1,) to {3.2.7.) above, especlally
surfactants having an HLB of . 3-7. EBxamples of surfactants of
particular utilicy in relation to compositions {F} inciuds for
sxample, surfactants as dessribed undar (2.1.2.), and {3.2.3.) above
as vell as glycerel monstearste, propyleneplycel monosteavate,
disthyleneglyenl wonostearate and glyesrol ricinolsats.

Surfactants as aforesaid will suirsbly be pressnt in compositions {F)
in an amount of up te about 60%, e.g. from sbout 2 to adboutr 50%,
praferably from about 1T to abhout 40¥ by weipht based on the totral
weight of the composition.

Compositions {F) may Burther comprise one or more consistency
promoting agents, for example microcrystalline waxes, vegetable oils
such ag olive oils, vorn oils and kernel oils, and vegetabls vil
derivatives including hydrogenated vegetable oils and vegetable oil
partiai~glycerides, g.g. in an amount of from about 0.1 to abour 10X,
praferably from about 1 to ahout 5% weight based on the total weight

of the compoaition.
Compositions {F) will also suitably comprise:

~ an anti-oxidant, e.g. any of the antioxidants hereinbefors
described in relation to compositions {4}, for exaemple in an
amount of frowm about 0.01 rp about O.8% by weight bazed on the
total weight of the compesition;

-~ an anti-bacterial agent, ».g. benmzyl aleohol; methyl- or
propyl-paraben, henzalkonium chloride, benzoic zedd, sorbic agid
or chlorobutanel, for sxample in an amount of from abour 0.03 to
about 2% by welght based on the total weight of the composition;
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< & srabilizor such as micvocrystalling starch, sodium EDT& ov
magnesitm sulfate, e g. in so asmount of from abour U.1 to about

1GY by welght hased on the toval weight of the composition; andfov

~ & skin penetration eshancer, for exsaple a Cii.;¢ mono~ or
poly-unsaturated fatty acid or aleohol {s.g. vacgenie,
gis-vaccenie, linoleie, linolenie, elaidic olsie, petroselinie,
erucic or nervonic acid or any ef their corvesponding aleoohols,
sspeclally oleic acid or oleyl aleohol), or
l-dodeeylazacyclohepran~2~ong alzo known sy Azong {¢.f. Fiedler,
loce eite, p 190}, e.g. in an amount of £rom about 1 to about 20,
zuitably from about 3 te about 15X by weight based on the total

weight of the composition.

In addition to the formgoing the presant invention also provides a
procass for the production of o pharmaceutical composition as
hereinbefore defined, .z as hersinbefors defined under anvons of (4}
to {F} asbove, which provess comprises bringing the individual
components thersof inte intimate admixture and, when required
compounding the cbtained compesition im univ dosage form, for example
filling said composition dnte gelatin, w.g, soft or hard galatin,

capsules.

In & more partisular embodiment the invention provides a process for
the preparation of = composition as defined under any one of {4) to
{D) above; vhich process comprises bringing & cyclesporin, s,
Ciclosporin, into indmite sdmixtuve with @ componsnt (1.1} s
hareinbefore defined to obiain » composition as defiped under (€} and,
optionally, a component (3) as herginhefore defined to obrain &
compesition as defined nader (D), o with s component (1.2) as
hereinbefore defined, wherely uptiohally when a compsnent {1.1) is
empleyad; or necessarily vhen a component (1.2} is emploved, said
aforesadd ingredients are further combined with s coumponent {2) apd a2
component {3) as hereinbefors defined, the relative proportions of
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component (1.1} or (1.3): (&) and (3} being chosen such that a
composition as defined under (&) iz obtained and further, vhen
required, contacting sald obtained composition {4) with vater, so as
to obtain & composition as defined under (B) and vhen requived,
compounding an obtained composition (&), {C) or (D) in unit dosage
form, e.g. soft or hard gelatin capsule form.

In & specific smbodiment the present {nvention provides s process far
producing s compositien as defined under (A} above, which process
somprises intimately admixing a cyclosporinm, e.g Ciclosporin, with a
cguponent {1.1) or (3.2} us hereinbefore defined, and a component (2}
and a component {3} as hereinbefore defined, the relative proportion
of the components (1.1) or {1.2), (2) and {3} being selected relative
to the guantity of cyclosporin smploved sush that a "sicroemulsion
pre~concentrate® e g, composition capable on addition to water, &.g.
in 8 ratio of at least 1:1 p.pow. {composgition:B;0} of providing a
system comprising a dispersed or particle phase of which the
individual particles have & size of less than 2,000 &, preferably of
from about 100 to about 1,000 £ is obtained.

The preferved cyrlesporin in relation to the compositions of the
invention is Clelosperin. & further preferrad oyolosporin to which the
teachings of the present invention are applicable is
[Rva}?~Ciclosporin, also known as cyclesporin G.

The following examples are illustrative of compositions in secordance
with the present invention. Bsamples 1,2,4,5 and 7 illustrate the
preparation of compositiohs in oval unit dosage form, suitable for
wse, 8.8, in the prevention of transplant rsjection or for the
treatment of autolmmune disesse, w.g. any of the avtoimmune diseasss
ov conditions hersisbefore described, on administration of fron 1 te 3
unit dosages/day. Examples 3 and # illustrate the preparation of
compositions fer topical application, sultable for treavsent, eo.p« of
atgpie or congact dermatitvis, psoriasis or bair loss, on applisation
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at the desirved site of therapy, e.g. dersatitidic veaction or
psorigtic lesion or to the scalp, at regular intervals, e.g. cnoe,

tvice or thres times per day.

The examples are described with particular reference to Ciclosporin,
Rovever, eguivalent compositiong may be obtained emploving any other
appropriate cyclosporin. Im particular eguivalent compositions may in
21l cases be oblained on replacement of Ciclesporin with [Nvaj®-
Ciclosporin in the same amount as indicated for Ciclosporin.
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BIANPLE 1

Praparation of aral dosage forms: "microemulsion pre-concentrate®
type:

1.1, COMPONENT QUARTITY {(mplcapsuls)
Cyclosporin (e g, Clclosporin) 50.0
{1.43} tlycofurel 73 180.0
{2.1) Higiyol 812 0.0
(3.1.1) Cremophor RE 40 1804
TOTAL 300.0

The cyclosporin is disselved In (1.1) with stirring at room
remperature and (4.1) and (3,1.1) are added to the obtained sclution,
again with stirring. The obtaipsd mixture is filled inte a size 1 hard

gelatin capsuls and sealed using Quali-Ssal techunigue.

The following compositions may be prepaved analogously fer £illing

inte size 1 or 2 hard gelatin capsulexs:

1.2, COMPONERT QUANTITY (mgicupsule)
Cyelosporin (2.5« Ciclosporin} 53.0
1) Glyeofurel 73 180.0
{2.1) Migiyel 812 78:0
{3.1.1} {remophor RE 4D 192,90
TOTAL 500.0
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COMPONENT QUANTITY {mg/capsule}
Cyelogporin {e.g. Clclosporin) 50.0
1.1} Slyeofurel 25 200.0
(2.1)  wiglyel 812 800
{3.1.1) Bikkal HOO-40 13048
Ethagoel# 18.0
Adxcorbylpalmitapgtx 1.0
TOTAL 45Q.8

*Co-galvent (hydrophilic phase)

rAntioxidant
COMPONENT QUANTITY (mg/ecapsule)
Oyclosporin {e.g. Clelosporing 3G.0
{1y Slyesfurel 75 100.8
(2.1} Miglyel 812 5.0
{3.1.7) Lecithin 33,0
TOTAL 300.0
COMPONERT QUANTITY (mg/fcapsule)
Cyelosporin {e.g. Ciclosporin} 100.0
{(1.1) Glyeofurel 78 260,40
{1.23 Propyleneglyvecl 50.0
(3.13 Yyrivel 318 106.9
{3.1.1) Cremophor RH 40 340.0
BHa* 5.0
TUTAL 8533.0
*Anti-gridant
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COMPONERTY QUANTITY (mg/capsule)
Cyelogporin {e.g. Clelesporin) 50.0
{3.2) 1. 2<Bropyleneglyecl &8.0
(2.1} ¥iglvel 812 8.0
{3.1.1y <Cremophor RE 44 250.4
{3.3.83) Glycerol weonvolester 24,0
TOTAL 48G.0
COMPONENT QUANTITY {mg/eapsule}
Cyolosporin {e.g. Clclosporin} 50.0
{1.2) 1,2-Propylengglycel 8.8
{2.1y Miglyol 812 24.D
{32.1.1) Cremophor RE 40 250.¢
{3.3.3)y Glycerol monooleater 68.D
TOTAL $60.0
COMPONERT QUANTITY {mgfeapsule)
Cyclosporin {e.g. Clclosporin) W00 .0
{1.2) 1,2-Praopyleneglycol 75.0
(2. %) Higlyol 812 25,9
{3.1.1y Cremophor BH 40 150.0
£3,2.8) Glycerol monvoleate® _33G.0
TOTAL 300, G
COMPONENT GUANTITY {pg/capsule)
Cyclosporin {a.g. Clclosporin) 50,0
(1.2} 1,2~Propyleneglycol 200.0
£€2.1) Higlyol 812 50.0
€3.1.1) Crumaphor RE 40 150.0
{3.2.7) Genarol 122 Ei&* 30.8
TOTAL 560.0
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(1.3)
(2.1}

{3.1.1)
{3.2.7)

COHPONENT

Cyclosporin {v.g. Ciclosporin)
1. 2-Fropylanegliycal
Miglyol 812
Cremophor RY 40
Genarel 132 RES#
TOTAL

*Co-surfactant

1067317

QUANTITY (mg/capsula}
50,0
75.0
75.0
250.0

S00.9

Compositions 1.1y 1.3, 1.8 and 1.7 arve esspecially preferred.

Equivalent compositions to 1.1 to 1.5 can in all cases be preparad

replacing the Glycofurol component with Tranzeutol in the zame or

sguivalant amount,

Bguivalent compositions to 1.1 to
the 50mg amount of cynlesporin wit

i
h

<5 may be prepared but replacing
15, 30 or 100mg cyclesporin {a.g.

Ciclosporin’ the quantitiey of the remaining components for sach

evmpositisn remaining as indicated,

EXAMPLE 2

Preparation of oral dosage forms: thickensd "siercemulsion

pre-concsnitate® typs:

>
P

(.
(2.1
{3.1.1)
{6:2)

COMPONENT

Cyclosporin {e.g. Cleloaporin)
Glyeofurel 73

Higlyol 812

Cremophor RY 4Q

Hethocel K100

QUANTITY (mg/capsule)
36,0
180.Q
23,0
18¢.0
180,60
600.0
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Cinlosporin and {1.1) to (3.1.1) ave combined as in exampla 1 and the
obtained mixture mined homogenecusly with {4.2), The product is filled

inte size 2 havd gelatin capsules.

The folloving composition may be obtained analogously:

2.2, COMPONENT QUANTITY {mg/capsule)
Cyclosporin {e.g. Ciclosperin 5.0
(1.1} Glycofurel 73 180.0
{2.13 Miglyol 812 90,0
{3.1.1) Cremephor RE 40 180.0
{40} sarosil 200 3.0
(4.23 Mathocel KIGQ 106.0
TOTAL 509.0
2.3, CONPONENT GUANTITY (mg/capsule)
Cyelogporin {e.g. Ciclosporin) 100.0
(1. Glyeofurel 214,90
{2:1} Hrritel 318 30.0
{3.1.1) Nikkol HCO-60 176.0
{4.2) Kiugel EF 30,0
TOTAL 800.Q

Equivalent compositions to 2.1 e 2.3 can be prepaved replacing the
Glycofursl component with Transcuiol in the same of equivalent amount.
EXANPLE 3

Praparation of topieally spplicable form: “microssulsion
pre-voncentrate™ type:
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COMPONENT % BY VEIGHT
Cyclosporin {e.g. Ciclosporin) 8.1
£1.13 Slysofurel 5Q.0
{£.1) Miglyol 812 16.6
{3.1.1} Cremophor BRH 40 33.3

El

The above composition is prepaved analogously to exampls 1. An
syuivalent composition iz obtained on replacement of the Slysefurel
component with Transcutol. The composition may be made the basis of a
eream, gl or the like by cowbination with further sdditives, a.g.
bydrocolloid thickening agents, paraffing ste... as hereinbefore
describad.

EBEAKPLE &

Preparation of oral dosage forms: regular emulsion pre~concentrate
type: '

O COMPONENT ’ QUARTITY (mg/capsule)
Cvelosporin {e.g.Ciclosporin) 100.0
{1.13 Transeutol 154,40
{3.1.1} Cramophor RE 40 146.0
{3.2.1} Lahrafil ¥ 1944 C8 30.0
TOTAL 4$50.0

Cyelosporin. is dissolved in (1.1 with stirring at voom temperature
and (3.1.1) and {3.2.1} added to the obtsined solution, again with
stirring. The obtained mixture is £illsd inte size 1 hard gelaiin

capsules snd gaaled snploving Quali-Seal vechnique.

The following compositions may be prepared analogously Yor filling
into size 1 or 2 hard gelatin vapsulex as appropriate.
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4.2, COMPONENT QUANTITY {(agicapsuled
Cyelosporin {&.g. Clclosporin) 30.0
{1.1)  Transcutol 80.0
(3.1.1) Cremophor RH 40 75.Q
{3.2.1) Labrafil ¥ 2130 ¢8 3.0
TOTAL 230.¢

&3 COMPONENT QUANTITY (wg/capsule)
Cyelesporin {e.g. Clelosporin) 106.0
{1.1) Glyecefurel 75 150.¢
(3:1.1) Nikkol BCU~4Q 204.0
TOTAL 4500

bokys CONPONENT QUANTITY {mg/capsula)
Crelosporin {e.g. Clclosporin) 5¢.0
£1.13 Transcutol 100.0
{3.1.1) Cremophor RE 40 24.0
{(3,2.1) Labrafil ¥ 1944 1.4
TOTAL 275.0

Equivalent compositions may be prepared by replacing Transcutel in 4.3, 4.2
or 4.4 with the same or eguivalent amount of Glycofurel, or the Giycofural

in 4.3 with the same or sguivalent amount of Transcutel.

BIAMPLE 3

Preparation of oral dosage forms: thickened emulsion pre-coscentrate type:
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COMPONRNT
Gyalosporin {&.g. Clelesporin)
{1.1) Transcatol
{3.1.1} Cremophor RH &0
(3.2.1) Llabrafil ¥ 1944 C§
{4.1) Budragit B
TOTAL

100-7317

QUANTITY {mg/capsule}

5¢.0
80.0
75.0
23.0
30.0
80.0

£3:1.1%y {3.2:1) and {4.1) are conmbined with and dissolved in (1.1}
with stirring and light warming. Cyclosporin is then added with light

varming and further stirrving and the product f£illed into size 2

hatd-gelatin cdpsules apd sealed.

The fellewing compositions can be prepared snalogeusly for £illing
into sizge 1 or 2 hard gelatin capsules as appropriate:

5:2.

COMFONENT

Cyalosporin (e.g. Ciclasporind

€1.1% Transcutol

{3.3.4% Pluronie F8R

€3.1.6) Sediww laurylsulphats

{4.23 Sodium carboxymathyleellulose
TOTAL

COMPONENRT

Cyclosporin {e.g. Ciclosporin)

1. 1) Transoutol
{3.1.1) Cremuphor RE &8
{3:2.1) Labrafil ¥ 1944 CS
{&:3) Enllidon 30
TOTAL

QUANTITY {mg/capsule)

108.0
180.¢
148.9
5.0
23.0
35Q.0

QUANTITY (mg/capsule)

50.0
163.0
100.0

35.0

2.0
420,90

Bquivalent compositions may be prepared by replacing the Transeutol
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component with Glyeofurel in the same or equivalent amount,

EIZAMPLE &
Preparation of topical dosage forws: emulsion type:
The following are prepared by intimate admixture of the indicated

ingredients analogously to axamples 2 and 3 above, to provide ointment

preparations suitable for topical application:

6.1, COMPONERNT % BY WEIGHT
Cyelosporin {e.g. Ciclosporin} g.1
{1.13 Transoutel 13.8
{3.1,1y Cremephor RE 40 5.0
{3:2.1) Labrafil ¥ 213 15.0
{3.2.8) Glycerclimonostearate 10.0
{6.2} ¥hite petrolatun 54.9
6.2, CONPONENT ¥ BY VEIGHT
Cyeloaporin {e.g. Ciclosporin) 0.1
{1.2) Glysofurol 15.0
£3.2.5} €lyecerolmonostearats 8.8
{61} Mineral oil 39.0
{6.1) White petrolatun 37.%
EXANPLE 7

Preparation of oral dosage forms: sugar ester {ype:

0318



7.

{*

1.

Eay

INGREDIENT

Cyclosporin {e.g. Ciclosporin)

£1.1) Hlyeofurel
{33 Raccharess sonolaurate L-1695%
TOTAL
INGREDIENT
Cyelosporin {&.8 Clclosporing
(1.1} Trangscutal
{5 Saccharose monclaurste L-1695%
TOLAL
INGREDLENY
Cyclosporin {e.g. Ciclosporin)
£1.1) Glycofurel
{3) Saccharoge monolaurate L-1698%
(4.2} Klucel LF

TOTAL

Tokyo 104, Japan: BLB-value = at least 12.3: lauryl ester
purity = at least 95X: M.P. = ca. 33%C: decomposition at ca.

106-7317

ANOUNT (mg/capsula)}

30.0
00,8
452.6

ANGUNT {mg/capsule)

50.0
80.0

312.5

4623

ANOUNT {mg/capsula)

30.0
100.0
312.3

5125

Broduct commersially available from Mitsubishi~Kagei Food Coxp.,

residus

335%°C: surface tension of 0.1X by wvelght aguesus selution = oa.
72.0 dynfom at 23%0.)

The composition of example 7.1 is prapaved by disselving cyelosporin

and {3} with stirring and warming over an oil bath ay Q0% in

component {1.1). The composition of examples 7.2 and 7.3 are prepared

analogously.
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The ohtained compositions are f£illed, with varming, inte harxd gelatfin
capsules size 1 {compositions 7.1 and 7.8) or O {(composition 7.3).

Utility of compositivns in accerdance with the invention may be shows

in animal or elinieal trials, for sxample performed as follows:

BIOAVAILABILITY STUDY FOR COMPOSITIONS IN ACCORDANCE WITH THR
INVENTION IN THE DOG

a) Test compositions

COMPOSITION I &g per example 1.3
COMBORITION I " 1.2
COMPOSITION 1IT # 1.6
COMPOSITION IV # 2.1
CONPORITION ¥ » 2.2
COMPOSITION VI " &4
COMPOSTTION VII ® 33

b} Test method

Groups of 8 beagle doge {(male, ca. 11-13kg) ave uzed. Animals
receive no food within 18 hours of administration of gfest
cempesition but ave allowed fres accesy ig water mniil
administration. Test compositions are admindstered by gavage,
folloved by 20m) NaCl G.9% solution. The animals are alloved
free sccess to food and water ‘three howrs after sdministration

of test composition.

Zmd bleod mamples {or Smi for the blank} are talen from the vena

saphena and collected in Sl plastic tubew containing EDTA at
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~13min. {(blank}, 30min, and 1, 3.5, 3, 3. 4, &, B, 12 and 24
hours post administration. Blood samples are storsd atr -18°C
pending aszay.

Blood samples are analysed by RIA. Areas under the blood drug
concentration versus time curves are cglculated hy the
trapsroidal rule. Analysis of variance is performed with respagt
te AUC (arsa uander curve), Umax {maximum concantation) and Tmax
{time of maxdmum}«

¢} Resulrs

Caleulated average AUC {im ng hr./217d) and Cmax {in agdal-)
valuey from typical trial ruens are shown in the following table,
togethar with valculated varistion in response between test
animels receliving the same composition (CV).

COMPORITION || AuC oY (%) | Cmax | V¥
{O~24R)
I | 2969 | 46.1 633 42,4
1 | 3315 35,9 606 29.9
111 3392 33.0 633 25,0
v wio | .1 |1 7% | 0.0
¥ 2769 27.8 469 31,7
vy 2375 0.3 518 29.2
VIL 2329 23.1 | 470 ? 36,1

43 will be seen from the above table, compesitions in accordance with
the invenvion exhibit high bioavailability {AUC and Cmax.) coupled
with rslatively low variabllity in subjest response both for AUC and

{max.
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Comparable advanisgeous results may be obtained emploving other
compositiony in accordance with examples 1,2,4,5 and 7 herein, in

particular the compositiony of example 1.

The advantageous properties of the compositions of the invention on
oral administration may alsc be demonstrated in clinieal trials, e.g.

perforped as follows:

Trial subjects are adult wolunteers, e.g. professionally educated
males of from 30 to 33 years. Trial groups suitably comprise 12
subjsots.

The following inclusion/exclusion critervia are applied:

Inclusion: Normal screening BCG; normal dlood-pressure and heart raste;
body weight = 50-95kg.

Exclusion: Clinically significant intercurrent medical conmditien which
might interfere with drug absorptien, distribution, wetsboliem, \
excretion or safety; sywptoms of a signifieant cliniecal illnessz in the
two-veek pre~trial peried: «lindcally relevant shnormal laboratery
values or electrocardiogramy need for concomitant nmedication during
the entire course of the studyy adwiniztration of any drug kuown to
bave a vell-defined potential toxicity v a major otgan systen wirthin
the previcus 3 months: administration of any investigavional drag
vithin € veeks prior to enlyy inte the trial; history of drug or
alcohel abuse; loss of 500wl or more blood within the past 3 month
peried; adverse drug vesction or hypersensitivity; history of allergy
reguiring drug therapy; Pep.-B/HIV-positive.

Complets physical sxamination and BCG iz performed pre- and
post-trial. The following parameters are evaluated within l-month
periods pra- and post-trial:

Blood: - red bleod gell count, haemoglobin, hsmatocrit, srythrogyts

gsedimentation, vhite blood cell count, smear, platelet count and

fasting glucose;
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Serumsplasma -~ total protedn and slectrophovesis, cholestersl,
triglyvesrides, Nav, K%, Fe**, g™, €1~ creatining, wrea, uric acid,
SGOT, SGPT, ~6T, alkaline phosphatase, total bilirubin, w-mmylase;
Urins - pH, microslbumin, glucose, eyyibronyiss, ketone bodies,
sediment.

Creatinine clearance iz also determined l-month prior to trial entry.

Subjecty sach receive trial compesitions in randomised seguence.
Conpositions sre sdministered ordlly, onte 1o & total dose of 150mg
evelogporin, e.g. Ciclogporing and at leasst 14 days are sllowed

bhetvesn each adninistration.

Administration is performed in the motning sfter an overnight fast of
10hrs. with only vater allowed. Only caffein-Iree beverages are
permitied within the 24br. period following administration. Subjects
gre not alloved to smoke within the 1Zhr. perloed following

adminigtration. Subjects receive a standardized lunch 4 hrg. following

administration.

Blogd samples (2ml} @re tzken I hr. prior to administration and
post-administration abv 0.25, 0.5, 1, 1.5, 3, 2.5, 3, 3.5, 4, 4.5, 5,
6, 9, 12, 14, 24, 2B and 32 hrs.. For deterwination of creatinine 2ml
hlond samples ave taken immediately prior to adminiztvstion and at 1Z,
24 and 48 hrs. pozt~administration. Samples for cyclosporin
determination ave collected in wwo BDTA coated polystyrens tubes {Imi
each) at emch time point and are deep froven at ~I0°C after gentle
agitation. Cyclogporin is assayed in whole bleod using RIA with
specific and/or non-spscific MAB assay ~ detestion limit-in both cases
= fa. 10ng/ml.

In one such trisl COMPOSTION I above In accordance with the invention

{hard gelatin encapsulated form} is compared with COMPOSITIODN X,
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COMPOSITION X [COMPARATIVE (ART) COMPQSITION]

Unit dosage form {soft gelatin capsule} comprising

Cielosporifia, cvvsexs vuas s S0ng
LabrafiXossecasenaecnesx 150mg
Behanol. s cors cnmexsevnns. 50y
Maize 0il..ievnivinnes213me

Total 463mg/ dosage.

{® current Sandimmun wpral, drisk solutien)

In a vrial performed in this manner a bicsvailability level of 149.0%
{£48) is recorded for COMPOBITION I as compared with COMPOSITION X
{for which bloavailability achieved is set as 100%). AW valuss {0-32
hrs. ng.-hfml; and Cmax. valuss (ng/ml) established for CONPOSITION I
are 2897 (4627) and 882 {418} vespectively as compared with 2137
(2608} and 313 (180} for COMPOSITION X.

Figs. 111 and IV srvached provide superimposed graphical
representations from zueh @& trial of vhole blood Ciclosporin
concentrations recorded for all 12 trial participants following single
oral administrations of CONPOSITION I (Fig. III) and COMPOSITION X
{(Fig. IV}, each in an amount providing a Ciclesporin dosage of 150mg,
as determined by specific wonoelonmal RIA, Blood concentration {in

ng/ml} is recorded vertically, and time {in hrs.) horizontally.

Comparison of Figs. IIT and IV ¢learly demonstratss the mavked
veduction in vardsbility of inter-subject rasponse with respect to
bicavailability parameters recorded, on administration of COMPOSITION
I as compared vith CONPOSITION ¥. The determined c¢oefficiant of
variation {{standarvd deviation/mean value} ; 100] with respect to
Cmax. for COMPOSITION X is 3%% aw compavsd with a value of only 20%
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for CONPQBITION 1.

Similar vr eguivalent vesults may be chtalned following oral
administration of other compositions ip sccordance with the invention,
&.g. ax herein deseribed in the exasmples, in particular the
compositions of axample 1.

IN VIVO TESTING FOR TOPICAL FORMS

ALLERGIC CONTACT DERMATITIS TEST IN THE GUINEA PIG

Guinea pigs (Hartley, male, 400-500g) are sensivised by application of
50ul, 0.5% DNFB in acetone/plive oil (431} applied to marked areas un
the shaven, left and right flank. This second challenge sxposurs
induces an allergic inflammation, leading to reddsning and cellulay
Infilrrgrion {thickening} of the skin. Tesl composition {e.g. in
accordance with example 3,8.1 ov &.2 above) in an amcimt of from
200-250mg is applied with a spatula to the DRFR treated area of the
right flapk. The left flank is similarly treated with plageby es
gontrel. &pplication of t&st'camgositionfplaaeba iz affectad 3¢ at
intrvals of 20 mins., B hos.; 24 hrs., 32 hesoy and 48 hrs., after the
challunge. Skin thizless at the site of applivation dis determined
before mach applicarion, and again § hrs: after the last application,
by raising the skin inte a fold and messuring the thickness of this.
Degres of reddening or inflanmation iz also estimated visually on s
scale of from 0 tov 4. Efficacy of test prepavation in preventing
inflasmatory response is determined by comparison with results

recovded For placsbe treated flanks.

in the above test method substantial reduction ip skin thickening as
compared vith placebs are achieved folloving first application of test
somposition, @.g. in accordance with exanples 3,8.1 or §.3, continuing

throught treatment until completion of the experiment.
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The following vesults are recorded for the composition of example 3

US PLACERO
CONTROL

TINE APTER
CHALLENGE (HRS) | 8 124 |32 |48 | 56
% INHIBITION OF

SKIN THICKNESS / | 56 | 68 | 76 1|75 | 73
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Claims

1.

&,

LA

& phargaceutical composition comprising a cyclesporin as active
ingredient, which composition iz a "mizroemulsion
pra-poncantratat.

A composition according to claim 1 comprising:
1} & hydrophilic phaze;

23 a lipophilic phase, and

3) 8 surfactant.

A compesition secording to claim 1 or 2 comprising:

1.1} a pharmaceutically avcsptable Gy salkyl or
tetvahydrofurfuryl di- or partisl-sther of a lov molecular
weight smons- or poly-oxy-alkanediol, or

1¢2) 1, 2-propyleneglyeol,
as hydrophilic component.

& composition according to claim 3 comprising Transcutel or
Glyesfurel as hydrophilic component,

4 composition according to elaim 3 comprisiag 1;2-propyleneglycol
as hydrophilic conponsnt,

4 composition according to any one of cladms 1 to 3 comprising a
pedium chain fatty asid triglyceride as lipophilic component.

A composition according te claim 6 comprising & caprylic-capric
seid triglveeride as lipophilic component.

4 compesition according to any one of clalms 1 to 7 comprising a
polyoxyethylene glycolated matural or hydvogenated vegetable oil,
a polyoxysthylene fatty acid ester, a phospholipid or a mong~ or

di-glycaride as surfactant.

0327



9.

18,

1.

12,

13!

14,

PJ
s

16,

1%

181

~61. 100-7317

& vomposition according to any one of claims 1 to B comprising
3a) a surfactant and 3b) & co-surfactant.

A covpposition according to any one of clalms 1 to 9y capabla on
contacting with water of providing & wmicrosmulsion having an
average particle size of <1,0004,

& pharmsceutical composition comprising a cyelospovin as aotive
ingredient; which compeosition is a wmicroemulsion.

& compositien according to clalm 11 comprising a composition as
defined in any of claims 1 to 10 and water.

A pharmacentical compoxition comprising a cyrclosporin &s active
ingredient, topether with (3.1) & pharmaceutically acceptable
€i.salkyl or tetrabydrofurfuryl di~ or partial-sther of 2 low

siolecular weight sono~ or-poly-oxy-alkanediol.

& composition asccording to claim 13, vherein {1.1) compriges
Transcutsl or Glycofural.

& composivion according vo ¢ladm 13 or 14 addivtiomally
comprising:

2) a lipophilic co-solvent, or

3y & surfactant.

& compozition according to claiwm 15, wherein (3} is & hydrophilic

surfactant.

A composition according to cladm 15 or 16, wherein {2) iz a
medium chain fatty acid triglycerids.

& composition decerding Yo any one of claims 13 to 17

addirionally comprising:
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5} & fatty acid saccharids monoester.

& composition asccerding to claim 18, wherein (§) is raffinese or
saccharose monolaurate,

& composition sccording to any one of elaims 1 to 19 comprising
from about 0.05 to about 35% by weight of cyclesporin based on
the total weight of the composition.

4 composition accovding to sny one of clalms 3, 4, 6§ to 10 and 12
to 20, wherein (1.1} is present in an amount of from about 1 to
about 90% by wedght, based on the total weipht of the

composition.

A4 compositicn according to anyone of claims 3, 5 to 10 and 12,
wherein (3.2} is present in an amount of from about 2 to about
50% by weight based on the total weight of the composition.

4 compesition according to sny one of cvlaims 2 te 10, 12 and 13
e 22, wherein (2} or {3) are sach present i{n an amownt of frem
about 0.5 to about 0% by weight based on the total weight of the

gamposition.

A& composition according to any cne of claims 20 te 23 comprising
from about 5 to about 25X by welght of syclosporis,

& compasition according te claim 24 comprising from about 5 te

about 15X by weight of cyclosporin.

& composition according te any one of claims 21 and 23 to I3,
vherein {1.1) iz present in an amount of from about 20 to about
80% by weight,
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4 composition according Yo claim 26, vherein (1.1) is present in
ana mount of from about 4G to aboutr 7Q% by veight.

& composition secording to any owe of «laims 22 te 23, vherein
{1.2) is present in an amount of from about 3 to about 452 by
waight.

4 composition according te claim 28, wherein {1.2) is present in
an ammmt of from absut ¥ to shout 30X by weight.

& compoxition according to sny one of claims 23 to 29, wherein
{2} is present in an smount of from about 2 to abeut 45X by

weight.

& compesition according to clalw 30, whereim {2} is present in
an amount of from about 5 te about 23% by waight.

A composition according to =y one of claims 23 18 3, vwherein
(3} ix present in an amount of from sbout 20 to sbout 903 by

weight.

4 compegition aeverding te alaim 32, vherein {3) is present in an
amcunt of from aboul 25 to about 80X by weight.

& composition accowxding to <laim 33 comprising & component (.13
and wheredn (3) 4@ present in an amount of from about 30 tr about
50% by weight.

& composition according to claim 33 comprising a component {1.2)
and wherein (3} is present in an ampunt of from abeut 40 to about

75% by weight.

& composition accerding to any one of claiws 3, 4, & to 10 and
12, comprising from about 1% to gbout 83% of (1.1}, from about 2
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to ahout &0 of (2), und from aboutr 15 1o aboul 83X of (3), esth
by waight based on the total of {T.13e{2¥«(3}.

& composition according to claim 36 comprising from about 253 te
about 65% of (1.1), from sbout 3 to sbout 3I3% of {2); und from
about 25 to about &80 of (3); each by wvelght based en the total
of (1.3)+€2¥+{3).

A composition accerding o any ong of clsins 3, 4, & veo 10 and 13,
vherein the relative proportion of components (I1.13:{2)}:(3) lies
within the area (A} defined by line {a) of sccompanying Fig. I.

& composition acearding to claim 38, vwherein the relative proportion

lies within the asres (8) defined by line {b) of Fig. I.

& composition secording to any one of claims 3, 5 to 18 and 12,
comprising Trom sbout I to asbour 35K of (1.2}, from about 2 to
ahout 35% of (2), and from about 435 to about 80K of {3}, each by
wveight based on the total of (3.2¥¢{2¥«(3).

& composition according v claim 40 comprising from about 3 to
shout 25% of (1.2), from about 3 to about 30X of (23, and from ab
55 to about 80X of {3}, each by wveighe bazed on the rotal of

{1, 2342333,

& compogition according to any one of claime 3, 3 to 10 and 13,
vherein the relative proportion of componsnts (1.2):(23:(3) lies
within the ares ¥ defined by line x of accompanying Fig. 1I.

4 composition asccerding to claim 42, whereln the relative
proportion lies within the area Y defined by line ¥ of Fig. IIL.

4 composition according to claim 43, vhersin the relative

proportion lies within the aves % defined by line 2z of Fig. I,
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& composgiticn according to any one of clalms 40 to 4§, wherein
{3} comprizes {3.1} x surfactant sud (3.2% & co~surfsctant.

& composition accerding to claim 43, vherein (3.1) and (3.2) are
prasent in a ratic of about I fo 31 p.pawe.

A gomposition gccording to elaim 68, vherein the ratic is about 2
o 15:1 p.p.w..

A composition according o any one of claim 385 to &7, vhevein the
ecyclosporin is present in an smount of from about I to about 30¥
by weight based on the tuial of [eyclesporinl+i{i.1) or
(1.23]+{2)+(3).

& composition sccerding to claim 48, wherein the cyclosporin is
present in an amount of fyrom aboul 4 o aboutr 25X by weight.

4 somposition sccovding to claim 49, vhersin the cvclosporin is
present in an ameunt of from about 5 1o about 20X by waight.

& composition aecording to clalm 3¢, vherein the gyclosporin is
present in an amount of from about 3 to about 15 by weight,

A& nomposition socording to any ong of claims 18 te 21 and 23 to
25, whereln the orclosporin and ¢(1.1) are present in a ratic of

about 1:0.5 vo 200 p.p.ow. {cvelosperins{l.1)].

& eompesition avcording to claim 52, vherein the ratio is about
1:0.3 to SO p.p.v..

& composition according to claim 83, wherein the ratic is about
1:1 te 10 p.opow..
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A compesition according to vlaim 54, vherein the ratio is about
I:1 0 3 ppeves

& composition according to any one of claims 18 o 21, 23 1o 23
and 38 to 53, wheredn the nyclosporin snd (5) are present in @
ratie of about 1:3 to 200 p.p.w. [eyclosporim:{S}}.

A compogition sccording te claim 58, whevein the ratie is about
1:3 o 50 p.pove.

& compesition according o «lain 57, vhersin the ratio is ahout
155 to 18 p.p.v..

& ‘composition according to any one of claims I to 12 and 38 o 51
which is non~alkancl-bssed.

& composition ascording to any one of claime 1 to 12 and 36 to 31

which is non~ethanol-based.

& composition according to any one of the preceding claims which
is fres or substantially fres of ethanol,

A composition according to amy one of the preceding claims dn &
form suitabls or convenient for cral administration.

A composition according to any one of the preceding claims in
unit dosage foum.

& vompasition according to claim €3 In soft or hard gelatin
encapsulated form.

& composition acsording to <laim 83 or &4 comprising from.abeut 5
t¢ about 200mg cyclosperin/unit dosage.
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4 componition according te claim 63 comprising from abour 13 2o
abour 100mg cyelosporin/unit dosage.

A composition according to claim &6 comprising from about 20 to

about M00mg cyelosporinfunit dosage.

& compoasition according to any one of claime I to 17 or 36 o 47
comprising from about 0.3 to about 30¥ by weight cyclosporin
based on the total weight of the composition, in a form suitable

or convenient for topiecal applicatien.

A compesition according to any one of claims 13 1o 17 comprising
£rom about (.03 to about 350X by weight cyclosporin and from about
1 to about 70% by welight of {1.1) such based on the total veight
of the compesition, in a form swivable o convenient for topical

application:

A compozition according to claim 68 or 6% comprising from about

0.1 to about 10¥ by veight oyelosporin

& composition accorvding to claim &% or 70 comprising frowm about 5
tooabout 304 by weight of (1.1).

& compesition accprding to claim 71 comprising from sboutr 7 to
about 23X by weight of (1.1}.

& composition according to any one of clains $8 to 73 comprising
(8} & pharmaceutically acceptable solvent sr carvier which is
pon~niscible wicth (1.1},

A composition according to claim 73, wherein (&) comprises a
solid hydrocarbon, a wax, & liquid hydrocarbonr, & fatty acid

ester or a hon-volatile silicene.
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A composition according to oladm 73 or 74, vherein (8) is present
in gn amount of up to sbout BOX by weight based on the total

weight of the composition.

& composition according to claim 75, vherein {6) is present in an
aspunt of from about 5 to about 70X by welght.

& composition according to claim 76, vharein (8) is present ip an
amount of from about I3 to aboud 60X by weight.

A& composition sccording to any one of claims o8 to 77 comprising

a surfactant.

& composition ascording to claim 78, wherein the surfactant has
an KLB of ca. 5 to 7.

& compesition accovding to claim 78 or 79, vherein the suriactant
iz present in au swount of up to about 60X by welght based on the
toval weight of the composition.

A composition according to claim BO, vherein (8) iz present in an
anount of from about 2 to about S0¥% by weight bazed on the total
weight of the composition.

& composition aceording -to ¢laim 81, wherein the surfsctant is
pregent in an amount of from sbour 10 to shout 40X by weight
based ‘on the total weight of the composition.

A romposition according is any one of claims 68 to 82
additionally compriging & consistency promoting agent.

& composition according to claim 83, vherein the consistency
promoting agent is a microcrystalline wax, a vegetable oll or a

vagetable oil derivative.
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& composition according to claim B3 or 84, vhersin the
consistency promoting agent is present in an amount of from about
2.1 to about 10% by weight based on the totsl weight of the

composition.

A compositien according to any ohe of claims 88 to 8% in flowable
form, in the form of & povder, in the form of & topically
applicable spray or in the form of & cataplaswm, poultize or
transdermal patceh.

A vomposition according to claim 86 in the form of & gel, creaw,

pazte; olntment or tinvturse.

& composition sccording to any of the prsceding olaims, wherein

the oyelosporin is Ciclosporin,

& compoesition accovding to any of the proceding claime, vherain
the cyelosporin is {Rva]i-Cielosporin.

& compoxition asvording to claim 1 or 2, substantially as
hereinbefore describad, dn particular with refersncy to any ons

of sxamples 1.1 to¢ 2.3,

& composition aceovding to slaim 13, substentially as
herveinbefore described, in particulsr with refersnce to sny ons

of exanmples 4.1 1o 3.3,

& composition according to claim 68 or &9, substantially as
hereinbefore described, in partisular vith reference to any one

of examples 3 or 6.

A& componifion ascording to claim 18, substantially as
bereinbefore desgribed, in particular with refersnce to any one
of examples 7.1 1o 7.%:
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Docket No. 17618 CON6CONI1 (AP)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

o Examiner: Cordero Garcia, Marcela M.
In the Patent Application of:

Group Art Unit: 1676
Andrew Acheampong, Andrew, et al.

.. Confirmation No.: 9616
Application No.: 14/222,478

Filing Date: March 21, 2014
Title: METHODS OF PROVIDING

THERAPEUTIC EFFECTS USING
CYCLOSPORING COMPONENTS

INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. § 1.97 & § 1.98

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:

Pursuant to 37 C.F.R. § 1.97 & § 1.98, Applicants submit for consideration in the above-
identified application the documents listed on the attached Form PTO/SB/08a.

Pursuant to the USPTO notice dated July 11, 2003, waiving the requirements under
37 CF.R. § 1.98 (a)(2)(i) to provide copies of U.S. Patents and U.S. Published Applications,
copies of these documents if cited are not submitted herewith. However, copies of any foreign
patent documents and non-patent literature documents that may be cited on the attached Form
PTO/SB/08a are submitted herewith. The Examiner is requested to make these documents of

record.

This Information Disclosure Statement is submitted:
[ T Withthe application; accordingly, no fee or separate requirements are required.
[ 1 Before the mailing of a first Office Action after the filing of a Request for Continued

Examination under 37 C.F.R. § 1.114. However, if applicable, a certification under 37
C.F.R. § 1.97 (e)(1) is provided with the attached Form PTO/SB/08a.
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[ 1 Within three months of the application filing date or before mailing of a first Office
Action on the merits; accordingly, no fee or separate requirements are required.
However, if applicable, a certification under 37 C.F.R. § 1.97 (¢)(1) is provided with the
attached Form PTO/SB/08a.

[ X] After receipt of a first Office Action on the merits but before mailing of a final Office
Action or Notice of Allowance.
[ X] A feeisrequired and submitted herewith.

[ T A Certification under 37 C.F.R. § 1.97 (e) is provided with the attached Form
PTO/SB/08a; accordingly; no fee is believed to be due.

[ 1 After mailing of a final Office Action or Notice of Allowance, but before payment of the

Issue Fee.

[ 1 A feeisrequired and submitted herewith AND a Certification under 37

C.F.R. § 1.97 (e) is provided with the attached Form PTO/SB/08a.

Applicants would appreciate the Examiner initialing and returning the Form PTO/SB/08a
indicating that the information has been considered and made of record herein.

If the Patent and Trademark Office determines that an extension and/or other relief (such
as payment of a fee under 37 C.F.R. § 1.17 (p)) is required, Applicants petition for any required

relief including extensions of time and authorize the Commissioner to charge the cost of such

petition and/or other fees due in connection with the filing of this document to Deposit Account

No. 01-0885 referencing our docket number.

Respectfully submitted,
July 8, 2014 /Laura L. Wine/
Dated: By: Laura L. Wine, Reg. No. 68681

Allergan, Inc.

2525 Dupont Drive, T2-7H
Irvine, CA 9612
Telephone: (714) 246-6996
Facsimile: (714) 246-4249
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
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WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
14/222,478 03/21/2014 Andrew Acheampong 17618CON6CONI1 (AP) 9616
51957 7590 06/25/2014 | |
EXAMINER
ALLERGAN, INC.
2525 DUPONT DRIVE, T2-7H CORDERO GARCIA, MARCELA M
IRVINE, CA 92612-1599
| ART UNIT | PAPER NUMBER |
1676
| NOTIFICATION DATE | DELIVERY MODE |
06/25/2014 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

patents_ip@allergan.com
pair_allergan @firsttofile.com

PTOL-90A (Rev. 04/07)
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Office Action Summary Examiner Art Unit AIA (First Inventor to File)
MARCELA M. CORDERO 1676 ﬁ““
GARCIA °

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
)X Responsive to communication(s) filed on 3/21/2014.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon _____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
___;therestriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5[ Claim(s) 37-63 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7)X] Claim(s) 37-63 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9)[] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
Dtto/vaww uspto govipatents/init_svenis/pph/index.jsp or send an inquiry to PPHfeedback@uspio.gov.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[J The drawing(s) filed on ____is/are: a)[_] accepted or b)[[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[JSome** c)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s})

1) & Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.

2) & Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) D Other- —
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U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20140614
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Application/Control Number: 14/222,478 Page 2
Art Unit: 1676

1. The present application is being examined under the pre-AlA first to invent
provisions.

DETAILED ACTION

Election/Restrictions
2. Upon reconsideration, the election restriction requirement mailed on 5/9/2014 is
herein vacated.

Status of the claims
3. Claims 37-63 are pending. Claims 37-63 are presented for examination on the
merits.

Claim Rejections - 35 USC § 112

4. The following is a quotation of the first paragraph of 35 U.S.C. 112(a):

(a) IN GENERAL.—The specification shall contain a written description of the
invention, and of the manner and process of making and using it, in such full, clear, concise,
and exact terms as to enable any person skilled in the art to which it pertains, or with which it
is most nearly connected, to make and use the same, and shall set forth the best mode
contemplated by the inventor or joint inventor of carrying out the invention.

The following is a quotation of the first paragraph of pre-AlA 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the
manner and process of making and using it, in such full, clear, concise, and exact terms as to
enable any person skilled in the art to which it pertains, or with which it is most nearly
connected, to make and use the same, and shall set forth the best mode contemplated by the
inventor of carrying out his invention.

5. Claims 37-63 are rejected under 35 U.S.C. 112, first paragraph, as failing to
comply with the written description requirement. The claim(s) contains subject matter
which was not described in the specification in such a way as to reasonably convey to

one skilled in the relevant art that the inventor(s), at the time the application was filed,
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Application/Control Number: 14/222,478 Page 3
Art Unit: 1676

had possession of the claimed invention. Claims 37, 49 and 57 comprise the limitation
"at a frequency of twice a day”
New Matter
6. The claims have been amended (cf. amendment 3/21/2014) to include new
claims. Applicants state that the amendments add no new matter, and point out at least
at page 4, line 25- page 5, line 14, page 14, line 28 -page 15, line 1, page 26, lines 5-
19, and page 27, lines 4-31 of the application specification filed herewith as support for
the amendments.
Lack of Ipsis Verbis Support
7. With respect to the limitation “at a frequency of twice a day”, such embodiment
does not appear to be expressly disclosed.
Lack of Inherent Support

8. “While there is no in haec verba requirement, newly added claim limitations must
be supported in the specification through express, implicit, or inherent disclosure.” See
MPEP 2163. Example 1 of the instant disclosure, which has the embodiments with the
concentrations as claimed, however it is silent with regards to the frequency of
administration.

All other claims that depend directly or indirectly from rejected claims and are,

therefore, also rejected under USC 112, first paragraph for the reasons set forth above.

Double Patenting
9. The nonstatutory double patenting rejection is based on a judicially created

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
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Application/Control Number: 14/222,478 Page 4
Art Unit: 1676

unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the claims at issue are not identical, but at least
one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been
obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d
1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir.
1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the reference application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO internet Web site contains terminal disclaimer forms which may be
used. Please visit http://www.uspto.gov/forms/. The filing date of the application will
determine what form should be used. A web-based eTerminal Disclaimer may be filled
out completely online using web-screens. An eTerminal Disclaimer that meets all

requirements is auto-processed and approved immediately upon submission. For more
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Application/Control Number: 14/222,478 Page 5
Art Unit: 1676

information about eTerminal Disclaimers, refer to
http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-I.jsp.
10.  Claims 37-63 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-27 of U.S. Patent No. 8,629,111 (cited in the IDS
dated 3/28/2014). Although the claims at issue are not identical, they are not patentably
distinct from each other because the claims in US '111 are drawn to a topical
ophthalmic emulsion for treating an eye of a human comprising cyclosporin A in an
amount of about 0.05% by weight, polysorbate 80, acrylate/C10-30 alkyl acrylate cross-
polymer, water, and castor oil in an amount of about 1.25% by weight; wherein
cyclosporin A is the only peptide present in the topical ophthalmic emulsion which
encompasses and/or inherently discloses the instantly claimed method. Furthermore,
the instantly claimed functional effects of the composition/method would necessarily be
the same as all the structural/manipulative limitations of the instant claims are taught by
the claims in '"111.

Thus, the invention as a whole is prima facie obvious over the references,
especially in the absence of evidence to the contrary.
11.  Claims 37-63 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-24 of U.S. Patent No. 8,633,162 (cited in the IDS
dated 3/28/2014). Although the claims at issue are not identical, they are not patentably
distinct from each other because the claims in US ‘162 are drawn to a method of
treating dry eye disease, the method comprising topically administering to the eye of a

human in need thereof an emulsion at a frequency of twice a day, wherein the emulsion
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Application/Control Number: 14/222,478 Page 6
Art Unit: 1676

comprises cyclosporin A in an amount of about 0.05% by weight, polysorbate 80,
acrylate/C10-30 alkyl acrylate cross-polymer, water, and castor oil in an amount of
about 1.25% by weight; and wherein the topical ophthalmic emulsion is effective in
treating dry eye disease which encompasses and/or inherently discloses the instantly
claimed method. Furthermore, the instantly claimed functional effects of the
composition/method would necessarily be the same as all the structural/manipulative
limitations of the instant claims are taught by the claims in '162. With regards to the
claimed frequency of administration, it is noted that “[g]anarally, differences in
concenirgtion or temperature will not support the patentabilily of sublect malter
encompassed by the prior art uniess there is evidences indicaling such conceniration or
wemperature is onitical, “fWhhere the general conditions of a claim are disciosed in the
prior art, it is not inventive 1o discover the optimum or workable ranges by routine
experimentation.” (MPEP 2144.05}). Thus one of ardinary skill in the arl would have
been able 1o adiust the dosags as to find an sffective dosags and timing of
administration,

Thus, the invention as a whole is prima facie obvious over the references,
especially in the absence of evidence to the contrary.
12.  Claims 37-63 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-20 of U.S. Patent No. 8,642,556 (cited in the IDS
dated 3/28/2014). Although the claims at issue are not identical, they are not patentably
distinct from each other because the claims in US ‘556 are drawn to a first topical

ophthalmic emulsion for treating an eye of a human, wherein the first topical ophthalmic
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Application/Control Number: 14/222,478 Page 7
Art Unit: 1676

emulsion comprises cyclosporin A in an amount of about 0.05% by weight, polysorbate
80, acrylate/C10-30 alkyl acrylate cross-polymer, water, and castor oil in an amount of
about 1.25% by weight; and wherein the first topical ophthalmic emulsion is
therapeutically effective in treating dry eye disease; and wherein the first topical
ophthalmic emulsion provides overall efficacy substantially equal to a second topical
ophthalmic emulsion comprising cyclosporin A in an amount of about 0.1% by weight
and castor oil in an amount of about 1.25% by weight which encompasses and/or
inherently discloses the instantly claimed method. Furthermore, the instantly claimed
functional effects of the composition/method would necessarily be the same as all the
structural/manipulative limitations of the instant claims are taught by the claims in '556.
With regards to the claimed frequency of administration, it is noted that “[g]eneratiy,
differanceas in conceniration or temperature will not support the patentability of subject
malter encompassed by the prior arl unless there is evidence indicating such
concentration or temperature is critical. "[Wihere the general conditions of a claim are
dizclosed in the prior art, it is not inventive 1o discover the optimum or workable ranges
by routine experimentation.™ (MPEP 2144 05}, Thus one of ardinary skill in the art
would have been able 1o adjust the dosage as to find an effective dosage and timing of
administration,

Thus, the invention as a whole is prima facie obvious over the references,
especially in the absence of evidence to the contrary.
13.  Claims 37-63 are rejected on the ground of nonstatutory double patenting as

being unpatentable over claims 1-23 of U.S. Patent No. 8,648,048 (cited in the IDS
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dated 3/28/2014). Although the claims at issue are not identical, they are not patentably
distinct from each other because the claims in US ‘048 are drawn to a method of
increasing tear production in the eye of a human, the method comprising topically
administering to the eye of the human in need thereof an emulsion at a frequency of
twice a day, wherein the emulsion comprises cyclosporin A in an amount of about
0.05% by weight, polysorbate 80, acrylate/C10-30 alkyl acrylate cross-polymer, water,
and castor oil in an amount of about 1.25% by weight; and wherein the topical
ophthalmic emulsion is effective in increasing tear production which encompasses
and/or inherently discloses the instantly claimed method. Furthermore, the instantly
claimed functional effects of the composition/method would necessarily be the same as
all the structural/manipulative limitations of the instant claims are taught by the claims in
'048.

Thus, the invention as a whole is prima facie obvious over the references,
especially in the absence of evidence to the contrary.
14.  Claims 37-63 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-36 of U.S. Patent No. 8,685,930. Although the claims
at issue are not identical, they are not patentably distinct from each other because the
claims in US ‘930 are drawn to an topical ophthalmic emulsion for treating an eye of a
human having keratoconjunctivitis sicca, wherein the topical ophthalmic emulsion
comprises cyclosporin A in an amount of about 0.05% by weight, polysorbate 80,
acrylate/C10-30 alkyl acrylate cross-polymer, water, and castor oil in an amount of

about 1.25% by weight; and wherein the topical ophthalmic emulsion is therapeutically
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Art Unit: 1676
effective in treating keratoconjunctivitis sicca, which encompasses and/or inherently
discloses the instantly claimed method. Furthermore, the instantly claimed functional
effects of the composition/method would necessarily be the same as all the
structural/manipulative limitations of the instant claims are taught by the claims in '930.
With regards to the claimed frequency of administration, it is noted that “[g]eneraity,
differences in conceniration or temperature will not support the patentability of subject
matter encompassed by the prior arl unless there is evidence indicating such
cancentration or termperature is oritical. "[Wihers the general conditions of a claim arg
disclosed in the prior art, 4 is not inventive 1o discover the oplimum or workable ranges
by routine experimentation.” (MPEP 2144.05). Thus one of ordinary skili in the ant
would have been able to adjust the dosage as to find an effective dosage and timing of
administration.

Thus, the invention as a whole is prima facie obvious over the references,
especially in the absence of evidence to the contrary.

Conclusion

15.  No claim is currently allowed.

The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.
16.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MARCELA M. CORDERO GARCIA whose telephone

number is (571)272-2939. The examiner can normally be reached on M-F 8:30-5:00.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Karlheinz R. Skowronek can be reached on (571)-272-9047. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/MARCELA M CORDERO GARCIA/
Primary Examiner, Art Unit 1676

MMCG 06/2014
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NEWS HOURS STN Operating Hours Plus Help Desk Availability
NEWS LOGIN Welcome Banner and News Items
NEWS TRAINING Find instructor-led and self-directed training opportunities

Enter NEWS followed by the item number or name to see news on that
specific topic.

All use of STIN is subject to the provisions of the STIN customer
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agreement. This agreement limits use to scientific research. Use
for software development or design, implementation of commercial
gateways, or use of CAS and STN data in the building of commercial
products is prohibited and may result in loss of user privileges
and other penalties.

ok ok Kk ok ok Kk ok ok k ok * % * QTN Columbus * * * Kk x Kk ok x Kk Kk x K Kk x *
FILE 'HOME' ENTERED AT 12:17:16 ON 16 JUN 2014

=> file registry

COST IN U.S. DOLLARS SINCE FILE TOTAL
ENTRY SESSION
FULL ESTIMATED COST 0.24 0.24

FILE 'REGISTRY' ENTERED AT 12:17:22 ON 16 JUN 2014

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT.
PLEASE SEE "HELP USAGETERMS" FOR DETATLS.

COPYRIGHT (C) 2014 American Chemical Society (ACS)

Property values tagged with IC are from the ZIC/VINITI data file
provided by InfoChem.

STRUCTURE FILE UPDATES: 15 JUN 2014 HIGHEST RN 1610673-42-1
DICTIONARY FILE UPDATES: 15 JUN 2014 HIGHEST RN 1610673-42-1

CAS Information Use Policies apply and are available at:
http://www.cas.org/legal/infopolicy
TSCA INFORMATION NOW CURRENT THROUGH JANUARY 3, 2014

Please note that search-term pricing does apply when
conducting SmartSELECT searches.

REGISTRY includes numerically searchable data for experimental and
predicted properties as well as tags indicating availability of
experimental property data in the original document. For information
on property searching in REGISTRY, refer to:

http://www.cas.org/training/stn/database-specific

=> file caplus embase biosis medline

COST IN U.S. DOLLARS SINCE FILE TOTAL
ENTRY SESSION
FULL ESTIMATED COST 0.54 0.78

FILE 'CAPLUS' ENTERED AT 12:17:32 ON 16 JUN 2014

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT.
PLEASE SEE "HELP USAGETERMS" FOR DETAILS.

COPYRIGHT (C) 2014 AMERICAN CHEMICAL SOCIETY (ACS)

FILE 'EMBASE' ENTERED AT 12:17:32 ON 16 JUN 2014
Copyright (c) 2014 Elsevier B.V. All rights reserved.

FILE 'BIOSIS' ENTERED AT 12:17:32 ON 16 JUN 2014
Copyright (c¢) 2014 The Thomson Corporation

FILE 'MEDLINE' ENTERED AT 12:17:32 ON 16 JUN 2014

=> cyclosporin (1l0a) (twice or two) (1l0a) (castor oil) (10a) (emulsion)
L1 0 CYCLOSPORIN (10A) (TWICE OR TWO) (10A) (CASTOR OIL) (10a)

(EMULS
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ION)

=> cyclosporin (10a)

=> d ibib abs total
L2 ANSWER 1 OF 14
ACCESSION NUMBER:
DOCUMENT NUMBER:
TITLE:

INVENTOR(S) :

PATENT ASSIGNEE(S) :

SOURCE :

(castor o0il) (10a) (emulsion)
L2 14 CYCLOSPORIN (

CAPLUS

201
158

10A) (CASTOR OIL) (10A) (EMULSION)

COPYRIGHT 2014 ACS on STN
2:1840673 CAPLUS
:87295

Non-irritating eyedrop nano-emulsion composition
comprising cyclosporin utilized as active ingredient,
and method for manufacturing it

Hwang, Seong Ju; Cha, Gwang Ho; Kang, Han; Sun, Bo
Gyeong

Huons Co., Ltd., S. Korea; Yonsei University,
Industry—-Academic Cooperation Foundation

Repub. Korea, lb6pp.

CODEN: KRXXFC

DOCUMENT TYPE: Patent
LANGUAGE : Korean
FAMILY ACC. NUM. COUNT: 2
PATENT INFORMATION:
PATENT NO. KIND DATE APPLICATION NO. DATE
KR 1211902 Bl 20121213 KR 2012-45708 20120430
WO 2013165074 Al 20131107 WO 2013-KR509 20130122
W: AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
Bz, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, Kz, LA, LC, LK, LR, LS, LT, LU, LY, MAa,
MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD, SE, SG, SK, SL,
SM, ST, Sv, Sy, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
VN, ZA, ZM, ZW
RW: AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR,
HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS,
SE, SI, SK, SM, TR, RBRF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG, BW, GH, GM, KE, LR, LS, MW, MZ, NA, RW, SD,
SL, Sz, TZ, UG, ZM, ZW, AM, AZ, BY, KG, KZ, RU, TJ, TM
PRIORITY APPLN. INFO.: KR 2012-45708 A 20120430
AB The present invention relates to a non-irritating eyedrop nano-emulsion

composition comprising cyclosporin utilized as an active ingredient,
method for manufacturing the same.

(0.01-1

weight%) as the active ingredient i.e.

oil or polyethoxylated hydrogenated castor oil (0.5-9.79 weight%); and

phosphate buffer (90-99.29 weight%). The manufacturing method involves
following
step: (1) mixing and stirring the cyclosporine, polyethoxylated castor oil

or polyethoxylated hydrogenated castor oil and water without utilizing a
sep. emulsifier or high speed single machine to manufacture the non-irritating
eyedrop nano-emulsion composition The composition has nano-emulsion with

average

particle size of less than or equal to 50nm.

a thickener (0.1-5 weight%) that is selected from hyaluronic acid or its
hydroxypropyl methylcellulose, hydroxypropyl cellulose,
hydroxyethyl cellulose,
glycerin and poly(ethylene oxide); and ethanol (0.1-3 weight%). According to
the present invention,

salts, chitosan,

non-irritating property and excellent phys.

polyvinylpyrrolidone, CM-cellulose, carbomer,

the eyedrop nano-emulsion composition has excellent

and a
The composition comprises cyclosporine

cyclosporine A; polyethoxylated castor

The composition further comprises

and chemical stabilities for long
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term storage.

L2 ANSWER 2 OF 14 CAPLUS COPYRIGHT 2014 ACS on STIN

ACCESSION NUMBER: 2012:974032 CAPLUS

DOCUMENT NUMBER: 157:209519

TITLE: Cyclosporin-containing ophthalmic emulsion gel and its
preparation method

INVENTOR(S) : Mao, Yufeng

PATENT ASSIGNEE(S): Wuxi Xinrentang Pharmaceutical Technology Co., Ltd.,
Peop. Rep. China

SOURCE: Faming Zhuanli Shenging, 1Z2pp.
CODEN: CNXXEV

DOCUMENT TYPE: Patent

LANGUAGE: Chinese

FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE

CN 102525887 A 20120704 CN 2012-10011033 20120116

PRIORITY APPLN. INFO.: CN 2012-10011033 20120116

AB

L2

The ophthalmic emulsion gel is composed of hydrophilic polymer (polyalkenyl
alc. or non-ionic surfactant emulsifier) 0.01-10, higher fatty acid
glyceride(one or more of olive o0il, peanut oil, castor oil, mineral oil,
etc.) 0.01-10, hydrophobic drug cyclosporin A 0.001-10, gel matrix(one or
more of hydroxypropyl Me cellulose, hydroxypropyl Et cellulose, Me
cellulose, etc.) 0.02-10, pH regulator(one or more of NaOH, sodium
bicarbonate, HCl, etc.) 0-10, osmotic pressure regulator (glucose,
glycerol, 0.7-0.9% NaCl solution, mannitol or sorbitol) 0-10, and purified
water 10-12 weight parts. The preparation method comprises mixing higher fatty
acid glyceride with hydrophobic drug cyclosporin, dissolving, regulating
PH to 3-9, obtaining o0il phase; dissolving hydrophilic polymer in 1-2
parts of water for injection to obtain water phase; adding oil phase into
water phase, mixing to obtain emulsion; adding 9-10 parts of water for
injection into beaker, sprinkling gel matrix on the surface of water for
injection, standing and swelling; mixing emulsion with gel, stirring,
regulating pH with pH regulator to 3-9, adding osmotic pressure regulator
till the osmotic pressure of mixed solution is 200-350 Osmol/kg,
subpackaging, and sterilizing at 115-125 and 0.05-0.15 MPa for 15-25 min.
The ophthalmic emulsion gel directly acts on infected part, and can
throughly and effectively play its role.
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ACCESSION NUMBER: 2011:1544834 CAPLUS

DOCUMENT NUMBER: 155:694448

TITLE: Cyclosporin emulsions

INVENTOR(S) : Morgan, Aileen; Gore, Anuradha V.; Attar, Mayssa;

Pujara, Chetan

PATENT ASSIGNEE (S) : Allergan, Inc., USA
SOURCE : PCT Int. Appl., 23pp.

CODEN: PIXXD2

DOCUMENT TYPE: Patent
LANGUAGE : English
FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE
WO 2011150102 Al 20111201 WO 2011-US37964 20110525
W: AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

cA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,

ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS, JP,
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HU,
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PL, PT, RO,
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Ma,
PE,
sV,
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sL,
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P 20100525
W 20110525

ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT

oxystearate at
v) .

a plant oil at a concentration between

AB Disclosed herein is a composition comprising cyclosporin A at a concentration
between
about 0.001% (w/v) and about 1.0% (w/v),
about 0.01% (w/v) and about 10% (w/v), and macrogol 15 hydr
a concentration between about 0.01% (w/v) and about 10% (w/
REFERENCE COUNT: 6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT
L2 ANSWER 4 OF 14 CAPLUS COPYRIGHT 2014 ACS on STN
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DOCUMENT NUMBER:
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INVENTOR(S) :

PATENT ASSIGNEE(S) :
SOURCE :

DOCUMENT TYPE:
LANGUAGE:

FAMILY ACC. NUM. COUNT:

PATENT INFORMATION:

PATENT NO.
JP 2007269795
JP 5026824
CA 2697756
WO 2009034604
W: AE, AG,
CH, CN,
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PT, RO,
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2007:1175883

147:455518
Liquid crystal emulsion-type pharmaceutical
compositions containing cyclosporin

CAPLUS

Akamatsu, Akira; Fujii, Masahiro; Sakag
Horisawa, Eijiro

Maruho Co., Ltd., Japan

Jpn. Kokai Tokkyo Koho, 1Z2pp.

CODEN: JKXXAF

Patent

Japanese

1

KIND DATE APPLICATION NO.

A 20071018 JP 2007-60987

B2 20120919

Al 20090319 CA 2007-26977756

Al 20090319 WO 2007-JP67564

AM, AT, AU, AZ, BA, BB, BG, BH, BR, BW,
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us

PRIORITY APPLN.

20100190695

Al

INFO.:

20100729

us
JP
WO

2010-676929
2006-66545
2007-JP67564

A
W

ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT
AB The invention provides a liquid crystal emulsion-type pharmaceutical
composition

characterized by containing cyclosporin and a nonionic surfactant,

20100308
20060310
20070910

composition provides improved transdermal absorption property. For example,
liquid crystal emulsion-type composition containing cyclosporin A 0.1,
squalane 1.4,

behenic acid 0.2,
polyvoxyethylene polyoxypropylene cetyl ether 0.6,
L-arginine 0.1,

formulated.
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ACCESSION NUMBER:
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SOURCE :

DOCUMENT TYPE:
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PATENT NO.
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cetostearyl alc.

PH adjuster g.s.,

0.9,

and water balance to 100

glycerin monostearate 0.6,

CAPLUS COPYRIGHT 2014 ACS on STN
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Opthalmic emulsion comprising cyclosporin
jnik, Orest; Firestone, Bruce A.

Chang,

James N

Allergan, Inc.
U.S. Pat. Appl

Ser. No. 181,14
CODEN: USXXCO
Patent

English
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ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT

AB

A composition is disclosed herein comprising from about 0.001% to about 0.4%
cyclosporin A, castor oil, and a surfactant selected from the group
consisting of alc. ethoxylated, alcs., alkyl glycosides, alkyl
polyglycosides, alkylphenol ethoxylates, amine oxides, block polymers,
carboxylated alc. or alkylphenol ethoxylates, carboxylic adds/fatty acids,
cellulose derivs., ethoxylated alcs., ethoxylated alkylphenols,
ethoxylated aryl phenols, ethoxylated fatty acids, ethoxylated fatty
acids, ethoxylated fatty esters and oils, fatty alcs., fatty esters,
glycol esters, lanolin-based derivs., lecithin and lecithin derivs.,
lignin and lignin derivs., Me esters, monoglycerides and derivs.,
phospholipids, polyacrylic acids, polyethylene glycols, polyethylene
oxide-polypropylene oxide copolymers, polyethylene oxides, polymeric
surfactants, polypropylene oxides, propoxylated alcs., propoxylated alkyl
phenols, propoxylated fatty acids, protein-based surfactants, sarcosine
derivs., silicone—-based surfactants, sorbitan derivs., stearates, sucrose
and glucose esters and derivs., and combinations thereof. For example,
emulsion was prepared containing cyclosporin A 0.1%, castor oil 1%,

clove o0il 0.7%, Polysorbate-80 1%, diglycerol 0.7%, glycerin 2%,
CM-cellulose 0.5%, sodium hydroxide to adjust pH (7.2) and water as
needed.

OS.CITING REF COUNT: 2 THERE ARE 2 CAPLUS RECORDS THAT CITE THIS RECORD

(3 CITINGS)

REFERENCE COUNT: 89 THERE ARE 89 CITED REFERENCES AVAILABLE FOR THIS

L2

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT
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ACCESSION NUMBER: 2000:875740 CAPLUS
DOCUMENT NUMBER: 134:33000
TITLE: Emulsion preconcentrate comprising a cyclosporin,

propylene carbonate, and glycerides

INVENTOR(S) : Sherman, Bernard Charles
PATENT ASSIGNEE (S) : Can.
SOURCE : U.S., 5 pp.

CODEN: USXXAM

DOCUMENT TYPE: Patent
LANGUAGE : English
FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE
US 6159933 A 20001212 US 1998-66712 19980427
CA 2236131 Al 19981029 CA 1998-2236131 19980429
PRIORITY APPLN. INFO.: Nz 1997-314701 A 19970429
AB Pharmaceutical compns. in the form of an emulsion preconc. or
microemulsion preconc. which comprise a cyclosporin as active ingredient,
propylene carbonate as hydrophilic solvent, glycerides as lipophilic
solvent, and a surfactant. An emulsion preconc. containing cyclosporin 1,
Maisine 3.2, propylene carbonate 1.4, Cremophor RH40 3.8, and polysorbate
20 1.2 g was prepared, and 1 g of the preconc. was combined with 20 mL of
warm water to form an emulsion or microemulsion.
OS.CITING REF COUNT: 5 THERE ARE 5 CAPLUS RECORDS THAT CITE THIS RECORD
(5 CITINGS)
REFERENCE COUNT: 8 THERE ARE 8 CITED REFERENCES AVAILABLE FOR THIS
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT
L2 ANSWER 7 OF 14 CAPLUS COPYRIGHT 2014 ACS on STN
ACCESSION NUMBER: 2000:283997 CAPLUS
DOCUMENT NUMBER: 132:298857
TITLE: Pharmaceutical composition comprising cyclosporin in

association with a carrier in a self-emulsifying drug
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ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT
AB The present invention is directed to a pharmaceutical composition comprising a
pharmaceutically effective amount of cyclosporin in association with a

pharmaceutical carrier,

surfactant. An emulsion ready for encapsulation into a capsule
contained cyclosporin 100, oleic acid 200, and polyoxyl 35 castor
oil 200 mg.
OS.CITING REF COUNT: 12 THERE ARE 12 CAPLUS RECORDS THAT CITE THIS
RECORD (12 CITINGS)
REFERENCE COUNT: 25 THERE ARE 25 CITED REFERENCES AVAILABLE FOR THIS
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Emulsion preconcentrates comprising a cyclosporin and

glycerides
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PCT Int. Appl.,
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Patent
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APPLICATION NO.
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said carrier comprising a drug solubilizing
effective amount of a fatty acid having 6-22 carbon atoms and a nonionic

19990305
LU, MC, NL,
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in the form of an ethanol-free emulsion preconcs.
which comprises a cyclosporin as active ingredient,
a hydrophilic solvent selected from propylene

a lipophilic solvent
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glycol and polyethylene glycol, a surfactant selected from polyoxyethylene
glycolated natural or hydrogenated vegetable o0il, and a co-surfactant
preferably selected from polyoxyethylene-sorbitan-fatty acid esters. A
pharmaceutical emulsion contained cyclosporin 1.0, maisine 2.1, propylene
glycol 2.6, Cremophor RH40 3.6, Polysorbate-80 1.0, and water g.s. 100%.
REFERENCE COUNT: 6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT
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surfactants

INVENTOR(S) : Bhalani, Vinayak T.; Patel, Satishchandra P.

PATENT ASSIGNEE(S) : Sidmak Laboratories, Inc., USA

SOURCE : U.S., 4 pp.
CODEN: USXXAM

DOCUMENT TYPE: Patent

LANGUAGE: English

FAMILY ACC. NUM. COUNT: 2
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE
UsS 5858401 A 19990112 UsS 1997-786314 19970122
Us 7070802 Bl 20060704 Us 2001-797912 20010305
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Us 2001-797912 Al 20010305
Us 2002-207146 Al 20020730
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ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT

AB A stable solution of cyclosporin forming a polar lipid self-emulsifying drug
delivery system is disclosed. The composition typically consists of
cyclosporin dissolved in a polar lipid, such as a medium chain
monoglyceride of C6-12 fatty acids having a monoglyceride content of at
least 50% and a surfactant. The composition provided here instantly forms a
fine emulsion on exposure to water. The encapsulated dosage form of this
composition needs neither a hydrophilic component nor air-tight blister
packaging, and is particularly suitable for oral administration. Thus,
1.0 g of cyclosporin A was dissolved in 5.0 g of Capmul MCM at
25°-30°. Then 6.0 g of Tween 80 was added and mixed to
achieve a homogeneous solution The mixture appeared as a clear solution to the
naked eye, and a microscopic anal. revealed no crystals. The formulation
was filled in a soft gelatin capsule such that each capsule contained 50
mg of cyclosporin.

OS.CITING REF COUNT: 15 THERE ARE 15 CAPLUS RECORDS THAT CITE THIS
RECORD (15 CITINGS)
REFERENCE COUNT: 63 THERE ARE 63 CITED REFERENCES AVAILABLE FOR THIS

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT
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TITLE:

INVENTOR(S) :
PATENT ASSIGNEE(S) :
SOURCE :

Emulsion preconcentrate comprising a cyclosporin and

acetylated monoglyceride
Sherman, Bernard Charles
Can.

PCT Int. Appl., 20 pp.
CODEN: PIXXD2

DOCUMENT TYPE: Patent
LANGUAGE : English
FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:
PATENT NO. KIND DATE APPLICATION NO. DATE
WO 9848779 Al 19981105 WO 1998-CA408 19980429
W: AL, AM, AT, AU, AZ, BaA, BB, BG, BR, BY, CA, CH, CN, CU, CZ, DE,
DK, EE, ES, FI, GB, GE, GH, GM, GW, HU, ID, IL, IS, JP, KE, KG,
KP, KR, Kz, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, MX,
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT,
va, UG, US, Uz, VN, YU, ZW
RW: GH, GM, KE, LS, Mw, SD, SZ, UG, ZW, AT, BE, CH, CY, DE, DX, ES,
FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, BF, BJ, CF, CG, CI,
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WO 1998-CA408 W 19980429
US 1999-403660 Al 19991027
AB Pharmaceutical compns. in the form of an emulsion preconc. or

microemulsion preconc. which comprise a cyclosporin as active ingredient,

acetylated monoglyceride as lipophilic solvent, a surfactant, and

optionally a hydrophilic solvent.

Myvacet 9-45 6.0, and Cremophor RH 40 3.7 parts.
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(2 CITINGS)
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PATENT NO.
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W: AM, AT, AU,
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Allergan, Inc., USA

PCT Int. Appl., 27 pp.

CODEN: PIXXD2

Patent
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1

KIND DATE APPLICATION NO. DATE

Al 19951123 WO 1995-US6302 19950517

BB, BG, BR, BY, CA, CH, CN, Cz, DE, DK, EE, ES, FI,
JP, KE, KG, KP, KR, Kz, LK, LR, LT, LU, LV, MD, MG,

One example contained cyclsporine 1.0,
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ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT

AB A pharmaceutical composition is disclosed in the form of a nonirritating
emulsion which includes at least one cyclosporin in admixt. with a higher
fatty acid glyceride and polysorbate 80. More particularly, the
cyclosporin may be cyclosporine A and the higher fatty acid glyceride may
be castor oil. The composition allows a high comfort level and low irritation
potential suitable for delivery of medications to sensitive areas such as
ocular tissues with enhanced absorption in the lacrimal gland. In addition,
the composition has stability for up to 9 mo without crystallization of

cyclosporin.
For example, an ophthalmic emulsion containing cyclosporin A 0.2, castor
oil 2.5, Polysorbate-80 1.0, Pemulen 0.05, glycerol 2.2, NaOH g.s., and
purified water to 100% was formulated to treat keratoconjunctivitis sicca.

OS.CITING REF COUNT: 36 THERE ARE 36 CAPLUS RECORDS THAT CITE THIS
RECORD (38 CITINGS)
REFERENCE COUNT: 2 THERE ARE 2 CITED REFERENCES AVAILABLE FOR THIS
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DOCUMENT NUMBER: 122:169924

ORIGINAL REFERENCE NO.: 122:31059%9a,31062a

TITLE: Cyclosporin A in fat emulsion carriers: experimental
studies on pharmacokinetics and tissue distribution

AUTHOR(S) : Tibell, A.; Lindholm, A.; Sawe, J.; Chen, G; Norrlind,
B.

CORPORATE SOURCE: Department Transplantation Surgery, Karolinska
Institute, Stockholm, Swed.

SOURCE : Pharmacology &

Toxicology (Copenhagen) (1995), 76(2),
115-21
CODEN: PHTOEH; ISSN: 0901-9928

DIGITAL OBJECT 1ID: 10.1111/5.1600-0773.1995.tb00115.x

PUBLISHER: Munksgaard

DOCUMENT TYPE: Journal

LANGUAGE: English

AB In the com. available i.v. formulation of cyclosporin A (Sandimmun),

ethoxylated castor oil (Cremophor EL) is used as a solubilizing agent.

The authors recently reported that the acute nephrotoxic effect of this

drug was alleviated by replacing Cremophore EL with a soybean oil-based

fat emulsion in a rat model. To further explore the potential of fat
emulsions as carriers for cyclosporin A, data on the in vivo

pharmacokinetics and tissue distribution are required. 1In this study in
prigs, the pharmacokinetics of soybean oil-cyclosporin A was compared to

that of Sandimmun. The 2 formulations seemed bioequivalent, as there were

no significant differences in the systemic clearances, vols. of

distribution or elimination half-lives. Moreover, the tissue

distributions of soybean oil-cyclosporin A and Sandimmun were compared in
rats. These studies also included two addnl. lipid-based carriers; one

based on iodized ester of poppy seed oil and the other on a liposomal
preparation The tissue distributions were similar regardless of the carriers
used. Fat emulsion carriers seem to offer possibilities for preparing better
tolerated i.v. formulations of cyclosporin A while maintaining the same
characteristics concerning pharmacokinetics and tissue distribution.

OS.CITING REF COUNT: 15 THERE ARE 15 CAPLUS RECORDS THAT CITE THIS

RECORD (15 CITINGS)
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rgan.com
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CORPORATE SOURCE: Allergan Inc., 2525 Dupont Drive, Irvine, CA 92715, United
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SOURCE: Current Eye Research, (Feb 1999) Vol. 18, No. 2, pp.
91-103.
Refs: 30
ISSN: 0271-3683 CODEN: CEYRDM

COUNTRY : Netherlands

DOCUMENT TYPE: Journal; Article
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030 Clinical and Experimental Pharmacology
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LANGUAGE : English
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SUMMARY LANGUAGE: English
ENTRY DATE: Entered Embase: 28 Apr 1999

AB

L2

Last Updated on Embase: 28 Apr 1999
Purpose. To determine the ocular pharmacokinetics of cyclosporin A after
topical ophthalmic administration. Methods. Radiolabled cyclosporin A
in either a castor oil-in-water emulsion or a corn oil ointment was
applied to the eyes of beagle dogs or albino rabbits using the following
paradigms: (i) single doses of 0.2% emulsion to rabbits and dogs, (ii)
single doses of 0.05%, 0.2%, or 0.4% emulsion to rabbits, (iii) multiple
doses of 0.2% emulsion to dogs, (iv) single and multiple doses of 0.2%
ointment to rabbits. The distribution of cyclosporin A was determined by
measuring the distribution of radicactivity. Results. After a single
dose, cyclosporin A was rapidly absorbed into the conjunctiva (C(max):
dogs, 1490 ng/g; rabbits, 1340 ng/g) and cornea (C(max): dogs, 311 ng/g;
rabbits, 955 ng/g). High concentrations (> 300 ng/g) could be detected in
the cornea up to 96 hours post-dose. Lower concentrations were found in
the intraocular tissues, and systemic absorption was minimal. After
multiple doses, there was some accumulation in the cornea, lens, lacrimal
gland, and iris-cilliary body, but limited accumulation in the conjunctiva
and sclera. Ocular tissue concentrations of cyclosporin A increased with
increasing dose concentration; proportionally in lacrimal gland and
intraocular tissues; less than proportionally in conjunctiva and cornea.
The pharmacokinetic profile of the cyclosporin A corn oil ointment was
similar to that of the emulsion. Conclusions. Topical ophthalmic
cyclosporin A penetrated into extraocular tissues at concentrations
adequate for local immunomodulation while penetration into intraocular
tissues was much less and absorption into the blood was minimal.
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ACCESSION NUMBER: 1999238168 MEDLINE
DOCUMENT NUMBER: PubMed ID: 10223652
TITLE: Distribution of cyclosporin A in ocular tissues after

topical administration to albino rabbits and beagle dogs.

AUTHOR: Acheampong A A
CORPORATE SOURCE: Allergan, Irvine, CA 92715, USA.

acheampong_andrew@Allergan.com

AUTHOR: Shackleton M; Tang-Liu D D; Ding S; Stern M E; Decker R
SOURCE: Current eye research, (1999 Feb) Vol. 18, No. 2, pp.

91-103.
Journal code: 8104312. ISSN: 0271-3683. L-ISSN: 0271-3683.

PUB. COUNTRY: ENGLAND: United Kingdom

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE)
LANGUAGE : English

FILE SEGMENT: MEDLINE; Priority Journals

FILE SEGMENT: Print

ENTRY MONTH: 199906

ENTRY DATE: Entered STN: 14 Jun 1999

Last Updated on STIN: 14 Jun 1999
Entered Medline: 2 Jun 1999

OS.CITING REF COUNT: 3 There are 3 MEDLINE records that cite this record

AB

PURPOSE: To determine the ocular pharmacokinetics of cyclosporin A after
topical ophthalmic administration.

METHODS: Radiolabled cyclosporin A in either a castor oil-in-water
emulsion or a corn oil ointment was applied to the eyes of beagle dogs

or albino rabbits using the following paradigms: (i) single doses of 0.2%
emulsion to rabbits and dogs, (ii) single doses of 0.05%, 0.2%, or 0.4%
emulsion to rabbits, (iii) multiple doses of 0.2% emulsion to dogs, (iv)
single and multiple doses of 0.2% ointment to rabbits. The distribution

of cyclosporin A was determined by measuring the distribution of
radioactivity.
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RESULTS: After a single dose, cyclosporin A was rapidly absorbed into the
conjunctiva (Cmax: dogs, 1490 ng/g; rabbits, 1340 ng/g) and cornea (Cmax:
dogs, 311 ng/g; rabbits, 955 ng/g). High concentrations (>300 ng/g) could
be detected in the cornea up to 96 hours post-dose. Lower concentrations
were found in the intraocular tissues, and systemic absorption was
minimal. After multiple doses, there was some accumulation in the cornea,
lens, lacrimal gland, and iris-cilliary body, but limited accumulation in
the conjunctiva and sclera. Ocular tissue concentrations of cyclosporin A
increased with increasing dose concentration; proportionally in lacrimal
gland and intraocular tissues; less than proportionally in conjunctiva and
cornea. The pharmacokinetic profile of the cyclosporin A corn oil
ointment was similar to that of the emulsion.

CONCLUSIONS: Topical ophthalmic cyclosporin A penetrated into extraocular
tissues at concentrations adequate for local immunomodulation while
penetration into intraocular tissues was much less and absorption into the
blood was minimal.
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citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at w 3
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here
if English language translation is attached.
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Receipt date: 03/28/2014 Application Number 14222478 14222478 - GAlU: 1676

Filing Date 2014-03-21
INFORMATION DISCLOSURE First Named Inventor | ANDREW ACHEAMPONG
STATEMENT BY APPLICANT -
. rt Unit 1621
( Not for submission under 37 CFR 1.99)
Examiner Name TBD

Attorney Docket Number 17618-US-CN6CN1-AP

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[ ] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signhing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

L] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

*#*Signature indicates consideration of publication and file history. The Examiner has access to these materials through the PTO computer

systems. If additional copies are desired, please notify the Applicants through their attorneys.

[[] See attached certification statement.
[ ] Feesetforthin 37 CFR 1.17 (p) has been submitted herewith.

X None

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Laura L. Wine/ Date (YYYY-MM-DD) 2014-03-27

Name/Print Laura L. Wine Registration Number 68,681

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 03/28/2014 14222478 - GAlU: 1676

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
14/222,478 03/21/2014 Andrew Acheampong 17618CON6CONI1 (AP) 9616
51957 7590 05/09/2014 | |
EXAMINER
ALLERGAN, INC.
2525 DUPONT DRIVE, T2-7H CORDERO GARCIA, MARCELA M
IRVINE, CA 92612-1599
| ART UNIT | PAPER NUMBER |
1676
| NOTIFICATION DATE | DELIVERY MODE |
05/09/2014 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

patents_ip@allergan.com
pair_allergan @firsttofile.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
14/222,478 ACHEAMPONG ET AL.
Office Action Summary Examiner Art Unit AIA (First Inventor to File)
MARCELA M. CORDERO 1676 ’S\ltatus
GARCIA °

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
)X Responsive to communication(s) filed on 3/21/2014.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5[ Claim(s) 1-36 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7 Claim(s is/are rejected.

)
8)[] Claim(s) is/are objected to.
9 Claim(s) 1-36 are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
ntip/www. uspto.gov/patents/init_events/pph/index.sp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al b)[] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) D Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.

2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) I:l Other- -

Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20140505
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Application/Control Number: 14/222,478 Page 2
Art Unit: 1676

DETAILED ACTION

The present application is being examined under the pre-AlA first to invent

provisions.
Election/Restrictions

Restriction to one of the following inventions is required under 35 U.S.C. 121:

|. Claims 1-20, drawn to a method of treating an eye of a human or animal,
classified, e.g., in class 514, subclass 20.5.

Il. Claims 21-36, drawn to a composition, classified, e.g., in class 514, subclass
11.
The inventions are distinct, each from the other because of the following reasons:

Inventions Il and | are related as product and process of use. The inventions can
be shown to be distinct if either or both of the following can be shown: (1) the process
for using the product as claimed can be practiced with another materially different
product or (2) the product as claimed can be used in a materially different process of
using that product. See MPEP § 806.05(h). In the instant case, treating diseases such
as corneal transplantation may be done with a cyclosporine solution in polymer or
copolymer instead of an emulsion as instantly claimed (e.g., Lixin, Chinese Medical
Journal 2002, cited in the IDS dated 3/28/2014).

Restriction for examination purposes as indicated is proper because all these
inventions listed in this action are independent or distinct for the reasons given above
and there would be a serious search and/or examination burden if restriction were not

required because one or more of the following reasons apply:
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Application/Control Number: 14/222,478 Page 3
Art Unit: 1676

A reference that would anticipate and/or make obvious one of the inventions
would not necessarily anticipate and/or make obvious another invention.

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of an invention to be examined even though the requirement
may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing
the elected invention.

The election of an invention may be made with or without traverse. To reserve a
right to petition, the election must be made with traverse. If the reply does not distinctly
and specifically point out supposed errors in the restriction requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable upon the
elected invention.

Should applicant traverse on the ground that the inventions are not patentably
distinct, applicant should submit evidence or identify such evidence now of record
showing the inventions to be obvious variants or clearly admit on the record that this is
the case. In either instance, if the examiner finds one of the inventions unpatentable
over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C.
103 or pre-AlA 35 U.S.C. 103(a) of the other invention.

This application contains claims directed to the following patentably distinct

species: (A) the many and multiple diseases to be treated (e.g., dry eye syndrome,
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Application/Control Number: 14/222,478 Page 4
Art Unit: 1676

phacoanaphylactic endophthalmitis, uveitis, vernal conjunctivitis, atopic
keratoconjunctivitis, corneal graft rejection); (B) the many and multiple hydrophobic
components (e.g., vegetable oils, animal oilds, mineral oils, synthetic oils and mixtures
thereof); (C) the many and multiple active agents: cyclosporin A, derivatives and
mixtures thereof; (D) the many and multiple additional components (e.g., emulsifier
component, tonicity component and/or polyelectrolyte component). The species are
independent or distinct because they are drawn to different diseases having different
symptoms and patient population and/or compounds having different molecular and
physical-chemical properties. In addition, these species are not obvious variants of each
other based on the current record.

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, or
a single grouping of patentably indistinct species [i.e., for Group |: elect species for (A),
(B), (C) and (D); for Group II: elect species of (B), (C) and (D)], for prosecution on the
merits to which the claims shall be restricted if no generic claim is finally held to be
allowable. Currently, claims 1-36 are generic.

There is a search and/or examination burden for the patentably distinct species
as set forth above because at least the following reason(s) apply: A reference that
would anticipate and/or make obvious one of the species would not necessarily
anticipate and/or make obvious another species.

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a species to be examined even though the requirement

may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing
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Application/Control Number: 14/222,478 Page 5
Art Unit: 1676

the elected species or grouping of patentably indistinct species, including any
claims subsequently added. An argument that a claim is allowable or that all claims are
generic is considered nonresponsive unless accompanied by an election.

The election may be made with or without traverse. To preserve a right to
petition, the election must be made with traverse. If the reply does not distinctly and
specifically point out supposed errors in the election of species requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable on the elected
species or grouping of patentably indistinct species.

Should applicant traverse on the ground that the species, or groupings of
patentably indistinct species from which election is required, are not patentably distinct,
applicant should submit evidence or identify such evidence now of record showing them
to be obvious variants or clearly admit on the record that this is the case. In either
instance, if the examiner finds one of the species unpatentable over the prior art, the
evidence or admission may be used in a rejection under 35 U.S.C. 103 or pre-AlA 35
U.S.C. 103(a) of the other species.

Upon the allowance of a generic claim, applicant will be entitled to consideration
of claims to additional species which depend from or otherwise require all the limitations

of an allowable generic claim as provided by 37 CFR 1.141.
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Application/Control Number: 14/222,478 Page 6
Art Unit: 1676

Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be corrected in compliance with 37 CFR 1.48(a) if one
or more of the currently named inventors is no longer an inventor of at least one claim
remaining in the application. A request to correct inventorship under 37 CFR 1.48(a)
must be accompanied by an application data sheet in accordance with 37 CFR 1.76 that
identifies each inventor by his or her legal name and by the processing fee required
under 37 CFR 1.17(i).

The examiner has required restriction between product or apparatus claims and
process claims. Where applicant elects claims directed to the product/apparatus, and all
product/apparatus claims are subsequently found allowable, withdrawn process claims
that include all the limitations of the allowable product/apparatus claims should be
considered for rejoinder. All claims directed to a nonelected process invention must
include all the limitations of an allowable product/apparatus claim for that process
invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the
product/apparatus claims and the rejoined process claims will be withdrawn, and the
rejoined process claims will be fully examined for patentability in accordance with 37
CFR 1.104. Thus, to be allowable, the rejoined claims must meet all criteria for
patentability including the requirements of 35 U.S.C. 101, 102, 103 and 112. Until all
claims to the elected product/apparatus are found allowable, an otherwise proper
restriction requirement between product/apparatus claims and process claims may be

maintained. Withdrawn process claims that are not commensurate in scope with an
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Application/Control Number: 14/222,478 Page 7
Art Unit: 1676

allowable product/apparatus claim will not be rejoined. See MPEP § 821.04.
Additionally, in order for rejoinder to occur, applicant is advised that the process claims
should be amended during prosecution to require the limitations of the
product/apparatus claims. Failure to do so may result in no rejoinder. Further, note
that the prohibition against double patenting rejections of 35 U.S.C. 121 does not apply
where the restriction requirement is withdrawn by the examiner before the patent
issues. See MPEP § 804.01.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MARCELA M. CORDERO GARCIA whose telephone
number is (571)272-2939. The examiner can normally be reached on M-F 8:30-5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Karlheinz R. Skowronek can be reached on (571)-272-9047. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
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Application/Control Number: 14/222,478 Page 8
Art Unit: 1676

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/MARCELA M CORDERO GARCIA/
Primary Examiner, Art Unit 1676

MMCG 05/2014
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office

. P.O. Box 1450
M A ﬂ [L E Alexandria, VA 22313-1450
www.uspto.gov
ALLERGAN, INC. , @ . '
2525 DUPONT DRIVE, T2-7H APR 2.4 2014
IRVINE CA 92612-1599 ‘ ]
OFFICE OF PETITIONS
Doc Code: TRACK1.GRANT
Decision Granting Request for \
Prioritized Examination Application No.: 14/222,478
(Track | or After RCE) '
1. THE REQUEST FILED March 21, 2014 IS GRANTED.
The above-identified application has met the requirements for prioritized examination
A. X foran original nonprovisional application (Track ).
'B. [] for an application undergoing continued examination (RCE).
2. The above-identified application will undergo prioritized examination. The application will be

accorded special status throughout its entire course of prosecution until one of the following occurs:

A. ‘filing a petition for extension of time to extend the time period for filing a reply;
B. filing an amendment to amend the application to contain more than four independent

claims, more than thirty total claims, or a multiple dependent claim;
filing a request for continued examination;

filing a notice of appeal;
filing a request for suspension of action;
mailing of a notice of allowance;

mailing of a final Office action;

I o6 mMmoo

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries with regard to this decision should be directed to Irvin Dingle at
(571)272-3210, Office of Petitions. '

Irvin Dingle
[Irvin Dingle/ . Paralegal Specialist

[Signature] : , (Title)

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/222,478
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 280
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A N/A 600
EXAMINATION FEE
(37 CFR 1.16(0), (p), or (a)) N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 27 minus 20= 7 OR |« 80 560
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 4 minus 3 = 1 x 420 420
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2580
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
> a7 CF% ?.16(i)) Minus = OR X
a Independent * Minus | *** =
E (37 CFR 1.16(h) = OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x
% Independent * Minus | *** = = OR |x
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
14/222,478 03/21/2014 1621 2580 17618CON6CON1 (AP) 27 4
CONFIRMATION NO. 9616
51957 FILING RECEIPT
ALLERGAN, INC.
2525 DUPONT DRIVE, T2-7H OO0 IR
00000006/802253

IRVINE, CA 92612-1599
Date Mailed: 04/16/2014

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Andrew Acheampong, Irvine, CA,;
Diane D. Tang-Liu, Las Vegas, CA;
James N. Chang, Newport Beach, CA;
David F. Power, San Clemente, CA;

Applicant(s)
Allergan, Inc., Irvine, CA

Assignment For Published Patent Application
Allergan, Inc., Irvine, CA

Power of Attorney: The patent practitioners associated with Customer Number 51957

Domestic Priority data as claimed by applicant
This application is a CON of 13/961,828 08/07/2013 PAT 8685930
which is a CON of 11/897,177 08/28/2007 PAT 8618064
and is a CON of 10/927,857 08/27/2004 ABN
which claims benefit of 60/503,137 09/15/2003

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.
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If Required, Foreign Filing License Granted: 04/15/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/222,478

Projected Publication Date: 07/24/2014
Non-Publication Request: No

Early Publication Request: No
Title

METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN COMPONENTS
Preliminary Class

514
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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