Case 100- 7234 ORTHORCOMBI C Cl CLOSPORI N CRYSTAL FORM PROCESS 20 Mse%-R
PRODUCTI ON' AND PHARMACEUTI CAL COMPCSI TI ONS CONTAINING I T. The present
isnventian rel ates to novel pharmaceutical conpositions conprising
Ciclosporin as active ingredient. Cclosporin, or :€§closporin A is a known
fungal wmetabolite having val uabl e phef+aceutical utility. Cclosporinis a
cycl&g poly N- net hyl at ed endecapeptlde of fornmula (err) 1 2 3 4

8 9 10 11 . in which -MeBnt- represents an
N—nethyl (4R) 4-but - 2E-en-1-yl -4- methyl-(L)threonyl residue. G closporin
as well as methods for its production are, for exagdjeei06l9984ibed in US
patent no. 4,117,118. The primary area of clinical™Tnvestrgation for
ci cl osporin has been as an | mmunosuppressi ve agent, in particular in
relation to its application in-treating recipients of organ transplants,

e.g. heart, lung, conbined heart-lung, liver, kid- ney, pancreatic,
bone- marrow, skin and corneal trans Iants and In particular, allogenic
organ t r gPRIHORAQUBIC, GIGLQSRORIN CRY orERQCESS: FOR 15\ PRODHCTION-ANDD| e

success ammcwrcmobmon@wommem 0- yed in clinic an

comer ci aMy=avartabte—tmer—tfre—Regrstered [ ade Mark SANDI MMUNR or

SANDI MMUNER, for exanple in the formof an infusion concentrate, of an oral
solution and of a gelatin encapsul ated solution, the latter two variants
bei ng described and clained for exanple in US patent no. 4,388,6307. = -2-
100- 7234 At the same tine,” investigation of the appllcablllty of

Gi cl ospor The PEesent; arengion rptates g?MS%SP harraqeytigad) mi)tl)ﬂnéondl tions,

in &“9rtl - comprising C1clospor1n as active ingredient.

Ciclosporin, or cyclosporin A, is a known fungal metabolite having -
valuable pharmaceutical utility. Ciclosporin is a cyclic poly-N-
methylated.endecapeptide of formula '

[MeBmt-aAbu—Sar-HeLeu-Val-Megeu-Ala-(D)Ala-HeLeu-HeLeu-MeVall
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'in wvhich -MeBmt- représehts,an-Nsmethyl-(4R)-4-but;23-en-1-y1-4—
methyl-(L)threonyl residue.

&Uj . Ciclosporin as well as methods for its production are, for example,
described in US patent no.-4,117,118._The primary area of clinical
investigation for ciclosporin has been as an immunosuppressive agent,
in particular in relatioh:to its'applicatibn-in treating recipients of
organ transplants, e.g. heart, lung, combined heart-lung, liver, kid;
ney, pancreatic, bone-ﬁ;rrov, skin and corneal transplants and, in

~ particular, allogenic orgaﬁ transplants. In this field Ciclosporin has
achieved a remarkable success and reputation and is now widely emplo-
yed in clinic and commercially available under the Registered Trade
'Mark SANDIMMUNR or SANDIMMUNE®, for example in the form of an infusion
concentrate, of an oral solution and of a gelatin encapsulated
solution, the latter two variants being described and claimed for
example in US patent no. 4,388,307. |



cular inflamuatory conditions with an aetiol ogy including an auto- immune
conponent such as arthritis (for exanple rheumatoid arthritis, arthritis
chroni ca-progrediente and arthritis deformans) and rheumatic dlseases has
bedn intensive and reports and results in vitro, in animal nodels and in
clinical trials are wide-spread i-n2the litera- ture. 1geeg2d4 c aut o-i nmune.-
di seases for which Ci closporin therapy has been proposed or applied ;
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bowel disease (including e.g. ulcerative colitis and Crohn’s disease),
pemphigus, endocrine opthalmopathy, Graves diseasg, sarcoidosis,
multiple sclerosis, primary billiary cirrho is, primary juvenile
- diabetes (diabetes mellitus type I), Behcet disease, uveitis

'(anterior and postérior), vernal conjunctivi ts, keratoconjunctivits
sicca, interstitial lung fibrosis, psoriatic arthritis and
glomerulonephritis (with and without nephrotic syndfome, e.g.
including idiopathic nephrotic syndrome or minimal change
nephropathy).

Further areas of investigation have included potential applicability
as an anti-pafésitic, in particular anti-protozoal agent, with
possible uses suggested including treatment.of malaria,
coccidiomycosis and schistosomiasis, as well as use in reversing tumor
resistance to chemotherapeutic, e.g. cytostatic, therapy and in
promoting hair growth, e.g. for the treatment of alopecia.

In the solid state, Ciclosporin exiéts in both amorpﬁous and crystal-
line form. In the crystalline state, both a tetragonal and an

orthorhombic modification are known.

The tetragonal modification (P41), also referred to herein for con-



-3 - 100- 7234 veni ence as (err), is described together
wWith processes for its production, e.g. in Austrian patent specification
Ro. 353,,961. Cy-A/ X-1 has a latice a=b= 13.8 A c- 41.2A, volune per
asymretric unit = 1974 A3, a nelting point at ca. ,140-150 (err)C and
conprises ca. 2 nolecules H20 per Cbclosporln mol ecule. A first
orthorhonbi ¢ nodi fication (P212121) “i s obtainabl e by r¥¥-y23%&tal lisation
from-di-isopropyl ether as discussed in an article enti- tled "Total _
synthesis - change in nolecular structure - biological effect: C closporin
as exanple" by R Wenger, in "Sandorama" 1984/ 111. This particular
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G cl ospor i trules SRSt @ Wsdi fication pr epar ed by Wenger is
obt ai ned by addition of a concentrated solution of C closporin in nethylene
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ort hor honBRe? évchosﬁér{' rA,nﬁell fnecaasy@nemi@ wnit #22027AA% hand a melting
point at ca. 150 °C. Orthorhombic Ciclosporin solvate crystals are |
obtainable by recrystalllsatiqn of supersaturated Ciclosporin
solutions in an appropriate solvent medium over prolonged periods of
time. Thus the orthorhombic Ciclosporin/di-isopropyl ether solvate
- modification prepared by VWenger is obtained by addition of a
concentrated solution of Ciclosporin.in;methylene chloride (in which
Ciclospofin is rather readily soluble) td di-isopropyl ether (in which
Ciclosporin is relatively less soiublé) and evaporation of the
methylene chloride. Crystallisation_frdm the remaining di-isépropyl
L,J - ether is fhen alloved to proceed over a period of ca. 7 days.at
ambient temperature. Orthorhombic crystal forms comprising such
Ciclpéporin solvates are also refe;red to, fdr coﬁvenience, herein
generically as "CY-A/X-II".

A furiher orthorhombic (P2;2,2,) modification has nov been identified,
characterised by the absqnge of any_solveht component.

The dimensions of the crystal lattice for the solvent free or non-
-solvate orthorhombic Clclosporzn mod1f1cation are a = 12.7 A b =
15.7 A, ¢ = 36.3 A, vol. per asymmetric unit = 1804 A3. The melting
point is of the order of from about 180 to about 190 °C up to about
195 °C, e.g. ' ' ' :




.15.7 A, ¢ = 36.3 A vol. per asymetric unit - 1804 A3. The nelting point
is of the order of from about 180 to about 190 OC up to about 195 OC, e.g.

- 4- _ 100- 7234 dependi ng on degree of purity/source as
-indicated in Exanples 1 and 2 hereinafter, in which specific nethods for
the obtention of this nodificatiemare described. C t0®204inNn in -~
non-sol vate (or solvent free) orthorhonbic crystal formis al so referfeq“j
herein for convenience as "CY-A/X-111". Further characterising (X-ray =
powder diffraction) data for CY-A/X-111 are provided in Table Il and Fig.
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physi calCYeA&¥-d&teri stics of Ciclosporin, for exanple'its relatively limted
solubility or (hitherto experienced) conpatibility wth avail able,

pharmaceutical |y applicable carrier nmedia. Such difficulties are conpounded
by the \Peﬁpifrﬁattﬁ? gegy eansiderable jyccess andsrepusation whichs 6icloghorin
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its use in practice is still not ideal or problem free. A particular
area of difficulty which has been encountered is in the provision of
galenic forms pérmitting convenient of wholly satisfactoty administra-
tion, or best suited for the tréatment 6f specific diseases or condi-
tions for which'01closporin has dlready been idéntified as a potential
drug of choice. ' S '

These difficulties are in part attributable to fﬁe pérticular physical
characteristics of Ciclosporin,'fqr exappie its'felatively limited '
solubility or (hitherto experienced) compatibility with available,
pha:maceutically applicable carrier medidJ'Such difficulties are
compounded by the very nature of cerxaiﬁ of the disease conditions for
which Ciclosporin represents potential first line therapy as well as

¢

the occurrence of undesirable side effects which Ciclosporin may
induce when administered orally. For example Ciclosporin has been
identified as effective in the treatment of psoriasis following oral
administration. Psoriasis is a wide-spread condition causing '
considerable patient suffering and for vhich there is at present. no
generally accepted, effective therapy. Sufferers from psoriasis
clearly represent a patient pépulation at need. While available
evidence would'éuggest that CicloSpotih might"Meet'this need it is
improbable that oral Ciclosporin therapy could be justified as a con-
ventional means of péoriasis treatment. Similar conéiderations apply
to the treatment of e.g. eye diseases such as posterior uveitis and



identified as effective in the treatnment of psoriasis follow ng oral
adm ni strati.on. Psoriasis is a w de-spread condition causing considerable
patient suffering and for which there is at present no generally accepted,
effektive therapy. Sufferers from psoriasis clearly represent a patient
popul ati on at need. Wiile available gw dence woul d suggest that G cl osporin
m ghf meet this need it is inprobatl @ That oral Chckong erapy could
be ]ﬁftlfled as a con- ventional neans of psoriasis treatnent Simlar
considerations apply to the treatnment of e.g. eye diseasés such as
posterior uveitis and =~ - 5 - 100- 7234 _
ker at oconj kexatiogpnjunctivigds skgerous systens have been proposed for the
adm ni stration of Ciclosporin i ncluding galenic forms intended for topical
or dermal application or for, ophthal m ¢ application, i.e. rﬁgi cal

an
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to the eye bee to be widely effective as a neans of preventing
Eﬁﬁ a%gﬂlﬁgﬁQ jection, or of treating disease inthe anterior

seg‘ﬁeﬁ?rgfeat he eye, no topical fornulation has hitherto been reported which
m ght per Mpjyd Gafloustff fepBtt&d hefddpts td ‘ii‘&é‘t‘i%kofl!‘at%sﬁx%?ﬁéts%ycﬁ&d' tions
as they affect, sites deeper wwthin the eye, . f exa

application of the known oral solution’ directly at the superficial

site of psoriatic lesion have met with minimal or no Success and

success in relation to subjects suffering from atopic dermatosis has

been strictly limited. 81m11ar1y, while topical application to the eye

" has been found to be widely effecﬁive as a means of'pfeventing e.g.

corneal transplant rejection, or of treating disease in the anterior

segment of the eye, no topical formulation has hitherto been reported

vhich might permit ready, safe or effective treatment of diseases or

conditions as they affect sites deeper within the eye, for example for

the general treatment of uveitis, including posterior uveitis.

Comparable difficulties have been entountered in relation to the
development of other ciclosporin drug delivery systems, for example
injectible forms, e.g. suitable for intra-articular injection for the
local treatment of arthritic diseases, e.g. as hereinbefore set forth,
or for-intra-lesionai-injeetion, e.g. for the treatment of severe
psoriatic lesion, or alternative oral delivery systems, e.g. having
modified bioavailability or drug-release characteristics.

Hitherto attempts to formulate Ciclosporin have made use of the
compound in solution or, less commonly, in amorphous or Cy-A/X-I form,
the latter being, for examﬁle, the crystal form identified e.g. for
drug registration purposes. And despite the very considerable efforts
expended in seeking new or improved alternatives, the oral solution
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CY-A/ X-1, e.g. in terns of physi co- chem cal properties, especially

stability, r racteristics rel ease of Oclo n fromthe
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A? CY-A/X-III exhibiting the X-ray powder diffraction characteristics
herein set forth in Table III.

The present invention also provides:

B A process for the production of CY-A/X-IIT which process comprises
crystallising_Ciclosporin from a CY-A/X-III bearing solvent medium
and recovering CY-A/X-III thus obtained.

Suitable CY-A/X-III beating-media for use in the ébove process are, in
particular, solvent media for Ciclosporin comprising higher molecular
veight solvent components, e.g. having a molecular weight >200.
Especially suitable are media comprising highér molecular weight
ethers, in particular polymeric ethers, -for example polyalkyl ethers,
e.g. polyethylene-, and¢ polypropylene-glycols. Examples of polymeric
ethers which have been found to be appropriate are polyethylene and |
polyp;opylene glycols, e.g@ having a molécular weight of >200;
glycerin;pdlyethyleneglycol.esters; e.g. glycerin-polyethylene-
glycolricinoleates and glycerin—polyethyleneglycoloxystearates as, for



present invention accordingly provides: A CY-A/X-111, i.e. G closporinin

non-sol vate orthorhonbic crystal form in particul ar: Al- CY-A/ X-1.Il having
a crystal lattice aa=12.7 A b= 157 A c 36.3 A, vol une per.
asymetric unit , 1804 A, and/or A2 CY-A X-| II exhibiting the X-ray powder
diffraction characteristics herein set forth in Table Ill. The present .
|n1/ent|on al so provides: B A process for the'productlon of CY-A/X-111l .
whi ch process conprises crystal |+ sPng Giclosporin fri9-a2%y- A/ X-111 bear’ ng
sol vent medi um and recovering CY-A/X-111 thus obtained. Suitable CY-A/ X-111

bearing media for use in the above process are, in particular, solvent
medi a for Ciclosporin conprising higher nol ecul ar wei ght sol vent
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- pol yoxye ene ers, e. oxyet hyl'ene-stearinic_ acid esters, for
-exanpl eEaQU!Hl/avFaQﬂle okicver O%hep 'hd’élmdkmiwrps thereof vith

polyethylene-glycols, in particular polyethylene-glycols having a
molecular weight of from 200 to 800, for example as available under
the Registéred Trade Mark "Labrafil" (c.f. Fiedler, p. 539).

' Especially suitable are media comprising polyethyléne-glycols having a
molecular weight of ca. 200 to ca. 600, in particular of ca. 300 to
ca. 400. '

As will be appreciated, the CY-A/X-iII bearing medium may include one
or more components in addition to those recited above, for example
lower molecular weight alcohols and/or water, as'a means of modifying
solvent/cryétallisation characterisitics. A particularly suitable
CY-A/X-III bearing medium has been found to be one comprising ca. 0.5 -
parts by volume ethanol, ca. 8.0 parts by'voluﬁe polyethylene-glycol

(300) and ca. 1.0 parts by volume H;O.

To carry out the process of the invention Ciclosporin is first
dissolved, e.g. in amorphous or tetragonal form in the selected
CY-A/X-III bearing medium at elevated temperature. The dissolution
temperature will of course vary depending on the particular medium
chosen but will generally be >40°C more especially >50°C. Ih the case
of pblyethylene-glycol based media the dissolution temperature will
generally be >70°C, e.g ca. 75-130°C. Suitably the obtained solution
will comprise >5%, preferably >10%, e.g. up to about 40-60%,
preferably up to a maximum of 20% by weight Ciclosporin based on the
total weight of the solution. Crystallisation of Ciclosporin is then
allowed to proceed with cooling, suitably over a relatively prolonged



Fiedler, 2, p.p. 636); and trans-esterification products of natural oi
triglycerides and pol yal kyl ene polyols, "including the trans-esterification
products of maize oil, kernel oil, alnond oil, ground nut oil, olive oil,
pal qnoi | and m xtures thereof 'with polyethyl ene-glycols, in particular

pel yet hyl ene-gl ycol s having a nol ecul ar wei ght of from 200 to 800, for
exanQLe as avail abl e under the Regigtered Trade Mark "ogbjafsi | " (c.f.

Fi edle p. 539). Especially suitable are nedia conprising

polyethylene gl ycol s having a nol ecul ar wei ght of ca. 200 to ca. 600, n
-particular of ca. 300 to ca. 400. As will be appreciated, the CY- A/ X-1

beari ng nedlu NRY, |nclude nent in additl t hos e
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a neans oén rdaehiteﬁ rgystwlvgrmwtbs yst al | i sation char acterisiti cs

particularly suitable CY-A/ X-111 bearing nedi um has been found to be one
conprisin 5 parts by volume ethanol, ca. 8.0 parts by vol une
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al l oned t0 proc ool ng over proﬁ onged -
9 - particle size. 100 7234

The rate of crystal growth and fhe size of crystﬁls obtained will of
course,'depend on the particular medium chosen #nd the conditions
under which crystallisation is.performed, for'gkample on vhether or
not sonication i# applied and at what frequency. For use in accordance
with the present invention, e.g. for the pteparation of galenic
formulations as hereinafter described, CY-A/X—III will preferably be
employed in fine particulate form, e.g. having an average particle._
size of <200uM, e.g. of from 0.5 to QOOuM. Vhere initially obtained
crystals are of relatively large size, particulate preparations having
g‘g the desired size characteristics can, of course, be obtained by
| conventional comminufion procedures,. e.g. by grinding, milling,
pulverising, micronising or otherwise fragménting to reduce size.
Vhile particulate preparations obtained in this way may be entirely
adequate for'some putpoéés, for éxémple in the preparation of topical
compositions for application to the skin, use of grinding or milling
or equivalent technjﬁés will in many cases not be preferred. Reasons _
for this are that the products of such procedures tend to exhibit
relatively wide particle size distribution and to have a relatively
coarse or abrasive structure as a conseduence of crystal fracture. In
addition comminution will tend to destroy physical characteristics at
;the natural crYstal surface and is in ény-event difficult or costly to
perform vhile maintaining required conditions of sterility, e.g. in
the manufacture of galenic formulations for intra-articular



_period of tine, e.g. of the order of 10-35 m nutes or nore dependi ng on
desired crystal growmh. |If desired nucleation procedures may be comenced,
eig. by sonication or seeding. Were ethanol/polyethyl ene-glycol/H20
.crystal bearing nedia, e.g. as described above, are enpl oyed it has; for
exanpl e, been found that nucleatiLop can be readily injddabes a :
tenperatures of ca. 60-901C, e.g. ca. 65-850C by appllcatlon of soni ¢ ;)
vibration at ca. 20,000 c.p.c. As indicated in exanple 2 herelnafter by~
continui ng sonication in this manner throughout the course of

crystal ldaahi Stine fOit:! fof '345h HedsbRY 1 eisolzfo@.l. 38 PretsRice '“‘gﬁggdg;egfty'stvg:g
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or not sonlca S a Ilec‘lF %%F uency. For "use 1n accordance
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~obtained in this way may be entirely adequate for’ some pur poses, for
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skin, use grinding_or g?or eq ny cas
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char act during crystallbsatian,rand, cespecidllyyr bnapphimhtien iolf algraeyailic
difficulblippieionFtd.g.[Pithin the range of 10,000-30,000 cycles per sec,

suitably of the order of about 20,000 cycles per sec.

By variation of the CY-A/X-III bearing medium and adjustment of the

rate of cooling and degree of agitation during the recrystallisation

procedures in accordance with techniques known in the art and as

hereinafter exemplified, CY-A/X-III microcrystals may be produced of

varying average particle size, e.g. as set forth above or as -
hereinafter described for use in relation to individual types of ' o/
galenic formulation in accordance with the invention. ' | |

As previously indicated crystallisation in accordance wvith the process

- of the invention will suitably be performed under sterile conditions.
Purification of the obtained CY-A/X-III may be catried out in
conventional manner, e.g: by rinsing with poly ethylene glycol (300) :
vater e.g. .in a ratio of 3-4:1 p.p.w;/ washing'with varm water, as
described in the examples. The obtained CY-A/X-III will suitably be
recovered free or substantially free of Ciclosporin in any ether form,
preferably in pure or substantially pure form. The rinsing step above
assists prevention of the formation of amorphous Ciclosporin.



performwhile maintaining required conditions of sterility, e.g. in the
manuf acture, of galenic formulations for intra-articular - 10 -

100- 7234 admi nistration. For such reasons it is comonly preferred to carry
out the nethod of the inventiion in such a manner as:to obtain crystals,

e.g. mcrocrystals of dinmensions within the desired end particle si ze

rangg.  Thus for use in the manufact yne_ of e.g. corrposM@nz?&? :
intraarticular or other parenteraT appllcatlon use of = 1l particle

preparations in non-comminuted mcrocrystalline state (i.e. CY-A/X-111

m crocrystals in native or non-fractured condition, e.g. which have not
been subjected to grinding, mlling,' m-cronization or other reductive-
procedur e3§. %mrdmepwéﬂbrthedforleaogméhe thyesentaiinventiop yadditionaddycryst al s

whi ch canﬁb@vmed cY-aggiine bfbmmbr@rsmwt 8¢ ﬁi@&ﬁ‘oﬁé‘déé‘@riﬁ@@w descri bed
manner , rocess of ]E}yhe I nvention wll suitably be carried out with

agi tati onP*YGUERAMS by 88tirring, e.g. at 200-300 r.p.m rising to e.g.
700 r.p.m during crystallisation, and, especially, by application of

ultra- son| Wlthln the r e, 0f,, 10, 000- 30, 000 cycl es per
sec, sui tagl dpfﬁ%’htgeo?%%%dﬁg 8o faed%gcﬁl%s S é'ce By variation of
the CY-A/ X- | Isubbemuinglsmfdeemﬁaﬁélcbajapusimént angf othex fatm, efgcdixierner and
degree of agihBLiatiduly ek S LEEIND rL'iﬁaé.ul nSIL 6L OF wﬁi rdance

with techniques known i'n the art an erel na ter exerfpllfle -AX-11
ni crocryst al ¥l Gl f)*'oHuced of vary| ng average particle size, e.g. as set
forth above or” as hereinafter described for use in relation to individual

es of gal a’E latiqp in accordance wt 'tg;e'in ention. As
1 ousl 8 ﬁ:? g/ g((r}gu g?‘i’g £21 3 oPf ol AoFuAn tHESRocess of the
| nvent on W Islubstmttahll;/y pareefdra; ned under sterile conditions. Purification
of the obtained CY-A/X-111 may be carried out in : -
A5 CY-A/X-III according to any one of A to A* above in fine _
partlculate form, wherein the component part1c1es have an average
particle size of <200uM, e.g. having.particle size_charac;erlstics
as hereinbefore set forth or as hereinafter described, e.g. in
relation to galenic forms comprising CY-A/X-IIT;

AS CY-A/X-III'according to any one of A to A5 above consisting
predominantly, or consisting entirely or substantially entirely,
of non—comminuted crystal material, e.g. CY-A/X-IIT according to
AS above wherein the component particles are comprised
predominantly, or comprised entirely or substantially entirely, of
non-comminuted m1crocrystals, and |

A7 CY-A/X-III according to any one of A to A° above in sterile or
substantially sterile condition, e.g. in a condition suitable for
pharmaceutical use, in particular suitable for parenteral
application, e.g. for administration by parenteral injection, e.g.
intra-articular injection. |

In addition the present invention also provides:
C A pharmaceutical composition comprisingt

a) Ciclosporin in non-solvate orthorhombic crystal form as active
~ ingredient, together wvith



conventional manner, e.g. by rinsing with poly ethylene glycol (300)
water e.g. in a ratlo of 3-4:1 p.p.w./ washing with warm water, as
described in the exanples. The obtained CY-A/ X-111 w | swtably be
recovered free or substantially free of G closporin in any other form’
preferably in pure or. substantlallz pure form The HﬂSlgg step above

ast_l sts prevention of the fornati & ©of anorphous' G cli¥®9p - 11 _‘
100- 7234 I n accordance with the foregoing the present i nvention o
addi tionally provides: CY-A/X-111 producible by any of the above descri bed
procedures as well as: A3 CY-A/X-111 according to any one of Ato A2

above, €icddesporisubstpesent [in e e omposGitd buss jpdir the dnverviontdyer form e.g.

free or tant i al | sparip jisn s form of CY-A/ X-1 or.‘.
of CY- A?f(lAP?' é %N %%iﬁ% éac%é?d‘fq‘%go?'odsaﬁg%gng# ‘A to A3 above in pure
or substantially pure form A5 CY-A/X-111 according to any one of Ato A4
above 'chugﬂecm%b&qlnai@ jrqgaat \&/ﬂeﬂ?é @ofnﬁb%mmoefnéhep%&éﬁh &% figve an

average particle sjze glge ._naving particle size characteristics
as her etH38r rssatl if"GPtffPrG'r' WQPE‘?%F?%? henselves maycbe ofj any el ation to

%al emA gaﬁpgbamménsaﬂzmetﬁ% gédﬁrﬂobltiloﬁ% 1K ¥cfbrddnkl WAROEKH rilavé:sl any one of
to aboyg cans n oni nant onsi'sting entirely or

cubst antioh FGus IPRME, SR FaReR. RHen BecboudePt an RERWIRLE ¢ g Cv- AV X111
accor di sepitsolisl fbuomee sublerasi nintyentopehentcrpans ianl gmsaes, carrpel]s ed

pr edomi panthy; %é"fﬁgﬁét gﬁ%mspfgl g ww%&y Fﬁlo@k&é’ine% gJ gext 9f

non- conm nute m 0 any one of A
to A6 abdifePartisulate Sopnr (Sepsexampie miprenised| or mdnmonarsiculaty. in a -Q

condi ti ggrmyUsdspah@ed @ dispersed in a liquid pharmaceutical diluent or
carrier, in which the crystal form may be retained.

Compos:Ltloms in accordance with the invention include both systems
comprising a single Ciclosporin-containing phase or compartment, for
example s1mple creanms, gels, ointments etc... as aforesaid or 51mp1e
one compartment ampoules, for example ampoules for injection, as well
as systems comprising a plurality of phases or compartments. Thus the
invention is to be understood as embfacing, e.g. compositions
comprising a Ciclosporin-conta1n1ng phase or compartment together with
one or more non—Ciclosporln-containing phases or compartments, e.g.
coating, carrier, retard or placebo phases, or phases or compartments

Q)

comprising other drug substances or.adjuvalit materials. The invention
is thus to be understood as embracing, for example:



phar maceutical use, in particular suitable for parenteral application, e.g.
for admnistration by parenteral injection, e.g. intra-articular injection.
l-n addi t.ion the present invention also provides: C A pharnaceuti cal
conposition conprising a) G-closporin in non-solvate orthorhonbic crystal

formas active ingredient, together with - 12 -
100- {234 Ciclosporin is present in~the-conpositions of 1¥&72¥vention as
CY-ArX-111, e.g. according to any one of A3 to A7 above. Though C cl osporin

'is present in the conpositions of the invention in solid (crystalline)
form the conpositions thensel ves may be of any appropriate constitution.
Conposi t i onised rgrmoobatbsncenpwising Befinsvegranuilave phase icompridéngol i d f or ns,

such as Plthspaidl G 30khehBipiSElyeead! tehal Ghd™s SERgaS O niments. gels,
creans- and pastes, as, well as |1 qui of ornms, e.g. conprising the defined
Gi cl ospor i WrcEhp@seeEin-gonaining sranyliase Plasemandospldtaeansules devinged or

31 cropart | ugl af gnofrerc_fempsugﬁﬁxmfﬁcé.gt diivslﬂ’&? $90an iiatﬁrdauq?alfi,pg}?é gaceuti ;:al
iluent or carrier, .in c e.crysta Lm e, retained, osi tions
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G cl ospor inete odtheirnahtprpatises oand. vapkant sevilll borapppanepk etesithide cr eans,

gel s, oi ntm@?@d 8hCthe af$. af oresai d or sinple one conpartnment anpoul es, for
‘exanpl e anpoul es for 1njection, as well as systens conprising a plurality
of phases or conpartnents. Thus the invention is to be understood as

enbr aci ng, preferafl9NPREiokp&in ¢IIIPbe Sregedt GnCLINS ROKPIF1ENsHsAb LI th@ pPhase or
conpartment together with o

Compar t morYeRELe) BERARA LS Pt BFSLerPLyq <O AU SUBTAEE ALY phases. or
conmpar t merdngicelyr asiG¥gAXH3I. drug substances or adjuvant materials. The
I nventi on
The compositions of the invention will sﬁitably comprise at least one
phase or compartment comprising Ciclosporin CY-A/X-III, throﬁghout
which said cryStal form is distributed or distributable uniformly.
Such systems include for example homogeneous creams, ointments, gels
and the like as well as liquid systems in which the contained
crystalline Ciclosporin is or can be readily distributed homogenously,
for'example by hand agitation.:

Compositions in accordance with the invention may include: forms
suitable for topical administration e.g.-dermal.or topical ophthalmic
!ya administration; for parentaral administration, e.g. by infusion or .
injection, including sub-cutaneous or intramuscular injection and, in
particular, intra-lesional or intra-articular injection; as well as
forms for enteral administration, for example suppositories, pessaries
and the like. Enteral forms will however generally be less preferred.
+ .
 Preferably CY-A/X-III, will be present in the compositions of the
invention in fine particulate form, e.g. micronised, microparticulate -
or non-comminuted microcrystalline form as hereinbefore described.
Appropriate particle size will of course vary depending on the
partiéular nature of the composifion, its intended use and mode of
application and the effect desired. In general however, average

particle size will suitably be of



~is thus to be'understood as enbracing, for exanple: - 13-

—100 7234 mxed granul ates conprising a first granul ate phase conprising
Ci closporin in orthorhonbic crystal formand a second

nan- G cl ospori n-contai ni ng granul ate phase; and split capsul es having "t wo

“or “nore conpartments, e.g. divided by an internal wall, one of which
contains Giclosporin in orthorhombt& < orm and one of WAP<M3does not . Clhe
alternatives and variants will be appparent to those skilled in the art.

Preferably Ciclosporin will be present on the conpositions of the i nventi on
predom nantly or, preferably, entirely or substantially entirely, as
CY- A/ X- | tHe oFfter edsntmm 015}{290:1& Paeticolantrangesy lelgsunt pelaciewrger i se at

| east on a ri.s orin CY: ALX-111,
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uni f or m discgased bysﬂémft?!hcl ude for exanpl e honogeneous creams, ointnents,
gel s and the like as well as liquid systems in which the contalned
crystall] ) |Iy dlstrlbuted honnoenously, for
exanpl e A ORRENALALAG -
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Preferably CY-A/X-111; will be present in t he conp05|t|ons of the |nvent|\p
in fine Gelsti cedaase dﬁnmngnus gnd rther bikkiez £k, tupinalpartdeeuirﬂaamini-

stration can be prepared in accordance vith any of the techniques
known and generally employed in the art, for'example by compounding
Ciclosporin in orthorhombic cryStal form wifh an appropriate flowable
base material, e.g. aqueous gel, for éxample'aqueous cellulose-ether
based gel, with the addition of appropriate tensides, thickeners etc.
including e.g. aerosil.

The Ciclosporin component is preferably present in fine particulate

form, e.g. having an average particle size of from 0.5-200uM.

Preferably the average particle size is <60-80uM, more préferably'

<40pM, yet more preferably <30uM, most bréfefably <20uM.

Advantageously the particles will have as narrow a particle size ()
distribution as possible. Preferably substantially all particles

present will be less than 60-80uM.

Compositions of the invention for topical ophthalmic use, i.e.
application to the eye, may include, for exampie suitably thickened
suspensions or dispersions presented e.g. in the form of viséous
eye-drop preparations or creams or gels for occular application. In
the case of compositions for administration to the eye, the average
particle size for the crystalline Ciclosporin material present will
suitably be <25uM. More preferably substantially all particles present
will be less than 25uH; Avefagé particle size for such eye drop
preparations will suitably be in the range of from about 0.1, or
preferably from about 0.5, to about 20uM o:,_prefefably, to about 10uM.



or non-conmm nut ed nicrocrystallihe form as herei nbefore described.
Appropriate-particle size will of course vary depending on the particular
nature aof the conposition, its intended use and node of application and the
effect desired. In general however, average particle size will suitably be
of 14 - "7 100-7234 the order:iaf from 0.5-200uM

Part i cular ranges, e.g. in relation ﬂ%-the preparation v§o-gead, topical or
injectible forms are further discussed hereinafter. TOPICAL FORMS e.g. for
dermal or topical ophthalmc admnistration, e.g. for the treatnent of-
psoriasis or atopic dermatosis or of diseases or conditions of the eye
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opht hal m c use, i.
Suitable carrier media include hydrophilic, water,miscible carriers as
well as hydrophobic carriers.

Hydrophilic, vater miscible carrier cooponents are Suitabiy of
relatively low volatil1ty. Examples of appropriate carrier components
belonging to thls class include liquid polyalkylene glycols, propylene
glycol, glycerol and ethylene glycol. Suitable polyalkylene glycols
include in particular, liquid polyethylene glycols, e.g. hav1ng an
average molecular welght up to about 600, e.g. having an average
mo}ecular veight from about 250 to 450, especially ca. 300.

Representatlve compos1t10ns in accordance wlth the invent1on, e.g. for
toplcal applxcat1on, accordingly comprise' _

C! a) Ciclosporin in non-solvate orthorhoﬁbic crystal form, i.e.
Cy-A/X-III, e;g. as defihed under any one of A? to A7 above;

b) A hydroph1lic, water miscible carrier, e. g. as described above,
. and, opt1ona11y

- ¢) Pharmaceutical grade water.



application to the eye, may include, for exanple suitably thickened
‘'suspensi ons or dispersions presented e.g. in the formof viscous eye-drop
preparations or creans or gels for occular application. In the case of
.conpositions for adimnistration to the eye, the average particle size for

the crystalline Gclosporin nmaterigt present will sui t1 P he <25uM More
preferably substantially all particles present will than 25uM
~ Average particle size for such eye drop preparatlons mnll suitably be i
. the range of fromabout 0.1, or pref erably fromabout 0.5, to about 2QuM

or, preferably, to_about 10QuM 100- 7234 The

hydr ophi Thec APPYURE | SomPERAftte f2) cPF-'eF?fb’- (’!&H |s§i“%t§l§t b?anthQJﬁ’éd?l’n oforms f or
der mal afydm 8561t00. Drtof Abouts80i0%,PésRaially0abodt00. S 1o@idoOPot,0 the eye

nmay vary. e e 9 Y rticylar surfac he conposi tion
is to beé'éﬁp% 8 rg d%'peﬁﬁhﬁ)g gbatsﬁg ﬁc't°éf’$s‘ﬁq§§m#hlt % particul ar
skin ar eeomposbrions eCampdnerGsnpbkiand o6 #bll Buptababr be prpsernti ¢nlaar der mal ,
appl i cat Salg L opPprii, rn
Gt edh ot ol o280y i Corpar ot SRR comiheits B3 8RS, | e
sol ubi | i 'ttlobe tRresent Apye natio pfsfren éo%%#tl-%wet&' Exomol:prid dedoly <1. 0%
by wei ghiostMouiraplefirnableo 3o2iBoplpiw, is <0.1% nost preferably <0.001% by
wei ght. Suitable carrier nedi-a include hydrophlllc wat er mscible carriers
as well as hydrophobic carriers. Hydrophilic, water m scible carrier
conponerfuchacempogi t sy v bl __seimbﬂyedtsdiltimalbi'aadmbtige: Exanpl es of
appropriate carrier conponents belonging to this class include |iquid
pol yal kyl ene gl ycal s, propyl ene glycol, glycerol and ethyl ene glycol. :
Sui t abl éXol ylgmwﬁ%agr&"@oﬁse%m ude in particular, liquid polyethylene
glycols, e.g. having an average nol ecul ar wei ght up to about 600, e.g.

gg\él ng %iqxﬁeaggmmeggy@') yvecﬂgt firu @':aa- out 250 tol 450, especi ally ca.

d! Trans-esterification products of natural vegeteble'oil
triglycerides and polyalkylene'polyols.: -
Such trans-estefificatien_produets are known from the art and may
be obtained e.g. in accordance wifh the general procedures
described in US Patent No. 3 288 824. They include
trans-esterification prqducts of various natural (e.g.
non-hydrogenated)-vegetable oils for ekamble, maize oil, ke:nel '
oil, almond o0il, ground nut oil, olive oil and palm'oil and
'mixtures thereof with polvethylene glycols, in parficuler
polyethylene glycols having an average molecular weight of from
200 to 800. Preferred are products obtained by
trans-esterification of 2 molar parts of a natural vegetable oil
triglyce:ide vith one qoler part of polyethylene glycbl (e.g.
having an everage molecular weight of from 200 to 800). Vafious_
forms of trans-esterification product of the class defined are
known and commercially available under_the Trade Mark Labrafil
[see Fiedler, "Lexikon der Hilfstoffe", 2nd. revised and.expanded
edition (1981), Vol. 2, page 539]. Especially useful ‘as components
of the compositions of the invention are the products: Labrafil M

1944 CS; a trans-esterification produet of kernel 611 and

polyethylene glycol having an acid number of ca. 2, a
saponification number of 145- 175 and an iodine number of 60 - 90;



Representative conpositions in accordance with the invention, e.g. for
tapi cal application, accordingly conprise: CL a) G closporin in non-solvate

orthorhanbic crystal form i.e. Cy-A/X-111, e.g. as defined under any one
of A3 to A7 above; b) A hydrephilic, water mscible carrier, e.g. as
described above; and, optionally c) Pharmaceutical grade water - 16 -

1100- {234 The anmount of conponent (a)ipresent will suitapdgL7pg, of the order
of fromabout 0.1 to about 30.0% especially about 0.5 or 1.0 to 20% e.g.
ca. 1.0, 2.0, 5.0 or 10. O% based on the total weight of the conposition.

Conmponents (b) and (c) will suitably be present in a ratio of from1:0 to

£120 v Mage 30U AITTENCR! Dol bk 52, 7, 2,21 ©

p.p.Vv. Such cé?rﬁesrtsldﬁsr%q Pn%@pﬂ-mlvlawmlmiahwmomlsm @pint A

surface acti vef agens -Smttnbl & GRIPGRMBES ofdX2, 'a%éﬂiﬁmfié&?fs n Yainé os
- Trans- esterlflca§g$q_9é§du s of gatur vegetabl e oi | triglycerides and
S

pol yal kyl ene P An hodine oupber of i ¢ products are known from the

art and may be obtained e.g. in accordance with the general procedures

d bed 3 3 T | rans- es r|f|cat|on
p(razglrjl:tg 0 znv%%cggéf:&owcﬁs ?EBa Pgﬁ‘%ﬁlh%)rﬁ A #3%& \?3@%"[ aBF’I s for
exanpl e, mai z&thylpne joxided Sych praﬂmsdmw Ibe @mneld riot krgivin, magineve oi | and

pal moil and éUgX'[ w%aahﬂmeet AVnk BuRd xetﬂankeifﬁ.aGLy%Qbﬁor 'o'ﬂ% RA'thi cul ar

pol yet hyl ene g gol S. h? g an ,avera Al Vel rom 200 to 800.
Preferred are tdx& 808 0z ?ﬂ |ﬁé&nb9 molar rat rom about 1:35 to about

o 1:60, with optional removal of the polyethyleneglycol component

s ~ from the product, e.g. in accordance with the methods disclosed in
German Auslegeschriften 1,182,388 and 1,518,819. Especially -
suitable are the various tensides available under the Trade Mark
Cremophor. Particularly suitable'are the products Cremophor RH 40
having a saponification number of ca. 50-60, an acid number <1, an
iodine number <1, a water content (Fischer) <22, an np%° of ca.
1,453 - 1,4578 and an HLB of ca. 14 - 16; Cremophor RH60 having a
saponification number of ca. 40 - 50, an acid number <1, an iodine
number <1, a water content (Fischer) 4.5-5.5%, an np25 of ca.

1,453 - 1,57 and an HLB of ca,-15 - 17; and Cremophore EL having a
molecular weight'(by steam osmometry) of ca. 1630; a
. saponifiéation number of ca. 65 - 70, an acid number of ca. 2, an

&*; ~ iodine number ca. 28 - 32 and an n425 of ca. 1,471. Also suitable
for use in this category are the various tensides available under
the Trade Mark Nikkol, e.g. Nikkol HCO-60. The said product Nikkol

- HCO0-60 is a reaction product of hydrogenated castor oil and
ethylene oxide exhibiting the folloﬁiﬁg characteristics; Acid
number of 0.3; Saponification number of 47.4; Hydroxy value of
42.5; pH (5X%) of 4.6; Colqr APHA = 40; m.p. = 36.0°C; Freezing
point = 32.4°C; ;0 content (%, KF) = 0.03. a

ds3 ,Polyoxyethylene-sorbitan-fatty acid esters or polysorbates e.g. of the
'type known and commercially available e. g. under .the Trade Harks Tween
and Armotan (c.f. Fiedler,.g, p.p. 745-746 and 972-975) including the
producfs Tween



trans-esterification of 2 nolar parts of a natural vegetable oi
triglyceride with one nolar part of polyethylene glycol (e.g. having an
aver age nol ecul ar wei ght of from 200 to 800). Various forms of
.trans-esterification product of the class defined are known and
comrerci al l'y avail'abl e under the_Tigde Mark Labrafil fggeqhiedler, "LeX|kon
der Hlfstoffe", 2nd. revised and expanded edition (1981), Vol. 2, page

- 5391. Especially useful as conponents of the conpositions of the |nventLDn
are the products: Labrafil M 1944 CS, a trans-esterification product of

kernel oil | id nunber of ca. 2, a
Saponificat 2‘3;&@3%&“#%%&%%&&&3&2&&?% "nunber of 60 - 90; - 17
40 [polyoxyexbxiensgzoxg¢ab1£ﬂ@namqna1n4cgmsw,cxs a
trans-ester aél l eRh 2 soab%oﬁ&tgggt | yceride and pol yet hyl ene
3 Y&Eir PLUse( 20, )

gl ycol havi tin | 400C..; an acid nunber of <2, a
saponi fi catggn[al\?ge gyﬁeé'e?a%"ggmtﬁ*ﬁfeéﬁafﬂdl ne nunber of <3. d2

Reagt [ og pLadL[cp‘oiymiyeahylbém(w)smtbemomhaeq ,castor oil agd et hy![ ene. -f

oxi de. Suc manner, e.g. by reaction of a
nat ural or kvﬁ%g&gt ggy%eg‘gt(gg&kﬁf nttgihtré%\é\?]e’ne oxide, e.g. in a nolar

rati o of fr &k [po mxy}?t@ﬂ%(ﬁmi@mmhwmmt i onal renmoval of the '
pol yet hyl eneglm@%mmtl,jg&mgmog&mugh d i'n accordance with the

met hods di s&o(ts S GEYfB \%g Sgeschrl ften éVIBZ 388 and 1,518, 819.
Especial | y PRBY RXYSERY 14R8 (¢ tanmopogleateln ai | abl e under the Trade Mark
Crenophor. Particularly suitable are the products Crenophor RH 40 havi ng a.
saponi f i gat Oa a e <
2 harer A ey S o, QTS v T "
ca. 14 - 1e68ckd eptgrsopt tm/ kpevm, agd rommercied iy ravaihahle mde@a_thqo - 50,
-~an aci d nunpgdde<iarl@MyrPdicl€. Fiedler, 2, p. 636) as well as polyoxyethylene

fatty acid esters known and commercially available under the Trade Mark
Cetiol HE. (c.f. Fiedlgr, 1, p. 228), and polybxyethylene_fatty alcohol
etheérs, for example polyoxyethylene stearylether, oleyl ether, or cetyl
ether, e.g. of the type known under the Trade Mark Brij (c.f. Fiedler,

1, 184-186), e.g. Brij 78 and 96, and Cetomacrogel 1000 (c.f. Fiedler,

1, 229). ' '

ds Poiyoxyethylenehpolyoxypropylene co;poiymers e.g. of the type known and
commercially available under the Trade Marks Pluronic and Emkalyx (c.f.
Fiedler, _2" pop‘ 720-722-

- d¢ Sorbitan fatty acid esters e.g. of the type known and commercially
N available under the Trade Mark Span, for example including éorbitan—
monolauryl, -monopalmityl, -monostearyl, ~tristearyl, -monooleyl and
-trioleyl esters - c.f. Fiedler, 2, p. p. 850-851.

d?7 Partial glycerides, e.g."prodncts'comprising'mdno- and/or di-glyceride
components, for example mixed mono-/di—/tri-glyceride/f:ee glycerol
based surfactants as well as, e.g., glycerol monostearates and '
glycerol monooléates; Ekaﬁples'of such products inclhdé'those known and

"commercially évail;ble under the Trade HarkslImwitbr (c.f. Fiedler, 1,
491) for example Imwitor 191 and Imwitor 780< and Softigen (c.f.
Fiedler, 2, 833) for example Softigen 701l. '



nunber <1, a water content (Fischer) 4.5-5.5% an nD25 of ca. 1,453 - 1,57
and an HLB of ca. 15 - 17; and Crenophore EL having a nol ecul ar wei ght (by
steakm osnmonetry) of ca. 1630, a saponification nunber of ca. 65 - 70, an
aci dnunber of ca. 2, an iodine nunber ca. 28 - 32 and an nd25 of ca.
1,471. Also suitable for usé'in thisjgategory areithe vggd_gl:l!?tensi des

avai lgbl e under the Trade Mark N kkol, e.g. N kkol HCO 60. e sai d product
Ni kkol HCO- 60 is a reaction product of hydrogenated castor oil and ethyl ene
oxi de exhibiting the follow ng characteristics: Acid nunber of 0.3;

Saponi fi catgd on nunber. of 47. 4. r val ue of 42.5: pH (5% of 4.6; Color
APPA = 40, 20 Bomt Sk ealepd’ts o SRIIpER ok seDeS sk a4 oB bt dawey L sihees -
0.03. d3 Pol poksodiyn eetosteabyl sulfate.y aci d esters or pol ysorbates e.g.
of the type known and commercially available e.g. under the Trade Marks

Tween and Armptan. (c.f. Fiedler, 2, p.p. 745-746 and 972-975) including the
products Tweefomponenyy (d) vhen present are suitably-preseptodn an amount of up to

[ pol yoxyet hyl aaeimd®) FoR|, tireDpdfevailiyChaxiiidlly 15%, based on the total weight

e Bl &
[ pol yoxyet hy| emsn209£ cirbintabout i G.i5c a0 atbolit 10X, e.g. about 1.0%, based on the
[ pol yoxyet hyl ggef Zg%ﬂ-iﬁbbf R0 Io@f‘fﬁ%h’. 2?5

[ pol yoxyet hyl ene(20) sorbitantri ol eate

[ pol yoxyet hyl ene(4) sor bi t anmonol auratel, 61

[ pol yoxyet hyl gde 4paigysiici iyTRITS isadtaHl9! alsdNdomprise:

[qu)/oxyet hyl ene(5) sor bi t annonool eatel . d4 Pol yoxyet hyl ene fatty acid
estérs, for exanple pol yoxyethylene stearic acid esters of the type known
and conmer ci ag) A ahi¢Kealihg agrdesr the Trade Mark Myrj (c.f. Fiedler, 2, p.
636) as well as pol yoxyet hyl ene - '

Suitable components (e) includ_e for example:

e! Polymethylacrylate resins, e.g. of the type known and commercially
available under the Trade Mark Eudispert (c.f. Fiedler, 1, 371-372).

e? Cellulose'derivativéé including e.g. ethyl-, propyl-, methyl-, hydroxy-
propylmethyl- and cafboxymethyl—gelluloses. ' '

e} Polyvinyl resins, e.g. including polyvinylalcohols and
pblyvinyipyrrolidones} as vell as other polymeric materials including
gelatin, alginates, pectins, gum traganth, gum arabicum, gum xaﬁthan,

‘ and'polyacrylic acids such as known énd commefcially available under
the Trade Mark Carbopol (c.ﬁ.'Fiedler,.l, 206-207). '

e! Materials such as‘ﬁiiica gel;'béntonite, and magnesium-aluminium
silicate. '

Components (e) when present are suitably present in an amount of
‘up to 20%, more preferably up'to 10%, based on the total veight of
the co'mposition{ Most sui tably components (e) are present in an
amount of from about 0.5 to about 152, e;g. from about 1.0 to
“about 3.0% based on the total weight of the composition.



fatty acid esters known and commercially avail able under the Trade Mark
Cetiol HE. (c.f. Fiedler, 1, p. 228), and pol yoxyethyl ene fatty al cohol
ethers, for exanple pol yoxyethyl ene stearyl ether; ol eyl ether, or cetyl
ether, e.g. of the type known under the Trade Mark Brij (c.f. Fiedler, 1,
184-186), e.g. Brij 78 and 96, and Cetonacrogel 1000 (c.f. Fi-edler, 1,
225). d5 Pol yoxyet hyl ene- pol yoxypr&bw ene co- pol ymer s1€0-¢236f the type 8
known and comercially avail abl e under the Trade Marks Pl uronic and Enkal)yx
(c.f. Fiedler, 2, p..p. 720-722. d6 Sorbitan fatty acid esters e.g. of the
type known and commercial ly avail abl e under the Trade Mark Span, for

exanpl e i ol g« 01 QR onfBARLAN Wiso SHIERRR Bhiptlise giPNOSt earyl |

-tristearyl, -nonool ey -trioleyl esters, - er, 2, p.p.
850- 851. d7aP5’|’t"ﬁ15F°‘¥jla}c%ﬂﬁ“de§“°hea§1 meﬁP%]cﬂ?EPge‘bonﬁRYé-P#’gﬁh?Bno- and/ or
di - gl ycer i deenfiIRonim 8hldzﬁﬁeed<zamﬁﬁrlﬁh]$@ﬂmmpmﬁ din /ahrdmoBhY CoF £l T 1 ee

gl ycerol bagegd. sur ant s, a oslearates and
gl ycerol ﬁb@? éﬁtéaﬁ Eﬁar’?ﬁ'] ﬁsgfihbﬁ?%&u%ﬂf%f’f\tl%dgo%@%e %Bown and
comerci al | paavkhilkalire imdde cdse Of dwozihralsohadyi caor 1¢0% fby weimhlter, 1, 491)

for exanpl epl r d t g 110 tigen (c.f. Fiedler, 2,
833) for exarrp e%o?%?é‘éﬁﬂ gbTitie' 8 i ontd S 100- 7234 d8

| onic surfactants or enul si fy| ng agents such as sodi um | auryl sul fate and
sodi um cet 0gl earngk i wdllched for molﬂémxﬁe(@drwﬁbiarmmam,eesgu tably

t f f erabl Iy 15%
baced on  nantdh aeehehe 1 sp TR eiferts isn isBePt o §$|=§t§§%§§emys (d)..
are present ingresiientientinfeforomestoibedo. Birthen pyeferred, compgsi tdbosit C%\J
based on th?ntﬁc%l:d%f‘éegbitrpfthé %vﬁﬂf%%s' S 'gD”fo:S‘{G&é’aQ.”QPEhEEbe% wi Il

suitably al so conpri se
accordingly compr1se

c2 a) Ciclosporin in non-solvate orthorhombic erystal form, i.e.
Cy—A/X-III, e.g. as defined under anyone of A3 to A7 above' and
£) A hydrophobic carrier, e.g. as set forth above.

The amount of component (a) present will suitably be as described

above in relation to compositions as defined under C!.

Suitable components (f) include, for example, petroleum

derivatives, including mineral oils, fats and jellys, as for

example petrolatum (mineral fat or petroleﬁm jelly) liquid

petrolatum (vhite mineral oil or liquid paraffin), or eny of the k.)
products known and eommercially available under the Trade Mark

Vaseline [c.£f. Fiedler loc. cit. 2, 986], as well as non-ionic

lanoline based derivatives such as available under the Trade Mark

Amerchol, e.g. Amerchol CAB [Fiedler, 1, 119-120].

Further suitable components (f) include, for example natural or
saturated vegetable oils and fats, e.g.'fractipnated coconut oils
as known and commercially available unde: the Trade Mark Miglyol,
e.g. Miglyol 812 (c.£. Fiedle;, 2, 616) and peahut and saturated .
pea-nut oilé, as well as higher fatty or branched chain'alcohols
and fatty estere, such as steariclalcohol, eetyl pelmitate and
2-octyldodecanol which is known and commereielly evailable under



e) A thickening agent. Suitable conponents (e) include for exanple: el
Pol ynmet hyl acryl ate resins, e.g. of the type known and conmercially
~avai |l abl e under the Trade Mark Eudispert (c.f. Fiedler, 1, 371-372). e2
Cel ful ose’derivatives including e.g. ethyl-, propyt=, nethyl-, hydroxy-
propyl met hyl - and car boxynet hyl -cel | ul oses. e3 Pol yvinyl resins, e.g.

i nclwi ng pol yvinyl al cohol s and pol yyi nyl pyrrolidones, gy _yej] as other
polyneric materials including gelatin, alginates, pectins, gumtraganth,
gum ar abi cum gum xant han, and pol yacrylic acids such as known and
comrercially avail abl e under the Trade Mark Carbopol (c.f. Fiedler, 1,
206-207). e4 Materjals such assilijica gel,. bentonite, and

magnesi um al u'rhenF{?rﬁesf‘?’fli:§P@“°%oﬁp@ngn?%ie€%7r err/gPesent are suitably
present in an anount of up to 20% nore preferably up to 10% based on the

total weight of . .th Ltion. ,Mst suitabl onponent.s_ ( are present
I n an anount %‘ﬁchf?@r%%gg@ﬁ@soq’a& ?]Osoaﬁ%?r%fgo/é)n%95.“@?0?#5%56? 1.0 to about
3. 0% based orrompenengisaldv@ndhie)oheneisbeforpodiscirdbed, as-weld as one or '
100-7234 1n il 4t -AUGIOLELTTAGRN E4,085g AlaSOnetidi b ofe UIREIRA. 27

anti-microbial agent such as nethyl paraben, propyl par zal coni um
chloride or benzyl alcohol, -e.g. .in an anmount of fromO0.05 to 0.5%or, in

Eo he ciaseI of htm-nziai-tiahmal‘ldhmh Ljompos 21066 mayJaddiaionallyscomprise) ohbercase of
enzyl al co C % I S n_the.t I i€ f e
xecompbndita {1 sAlLa3oEF ol ndelic 4F Bp, 5 a¥ oal 207

conposi tion. tern e.g
whi ch neet t Rorgopugferably afimosti 0%, switadiyda: an amonet oft fxam pbeptedi ent

her gi nbef ore Weassit sy tyuvbiit PAideon AheCESTASHEighBSof Rhaccor dance with
thé inventi Ondomle)bgiti];gr topi cal application, - -

Hydrophobic based compoSitibns in accordance vith C? and
comprising an emulsifier component (d), may_also be prepared in
the form oflcreams or émulsidns by the further addition of water.
The obtained creams or emulsions m#y be either of the oil-in-vater
or vater-in-oil type. The amount of water presént in_such
compositions may thus vary from e.g. 5 to 80% bésed on the total
veight of the gomposition, suitably. from 20 to 70X.

Amounts of components (e)/antimicrobial agent, when incorporated,
will be of the same or similar order to those set forth in
Nt _ relation to compositiens of the‘inveption in'accordancg with C!

above.

The amount of any topical_fofm aphlied'wiil, oflcourse, vary
depending on the coﬁcentration:of thé composition, the condition
to be tréated and the effect desired, as well » in the case of
dermal application, the area té Be'coveted. In the case of
compositions for dermal application, e.g. in the treatment of
ﬁsoriasis or atopic dermétosis, amounts applied will generally be
sufficient to provide a'Ciclqsporih dosaging of the order of from
about 0.1 to about Smg/cm?, e.g. ca. 0.5mg/cm?, with |
-administrétion e.g..Zk daily to fhe desired site. In the case of
ophthalmic preparations, administratipn'may_suitab;y be performed
employing preparations comprising about 0.1 to about 10%, e.g. 1.0 .



accordingly conprise C2 a) Ciclosporin i n non-sol vate orthorhonbic crystal
form i.e. Cy-A/X-11l, e.g.. as defined under anyone of A3 to A7 above; and
f). A hydrophobic carrier, e. g. as set forth above. The ampunt of conponent -
(a¥y present will SU|tany be as described above in relation to conpbsitions
as defined under Cl. Suitable conﬁgaents (f) include, @97 ﬁFanple _
petrol eum derivatives, including eral oils, fats a% g as forn;)
exanpl e petrolatum (m neral fat or petroleumjelly) I|qU|d petrolatun1 e
(white mneral oil or liquid paraffin), or any of the products known and

- commercially avail able under the Trade Nark Vaseline [c.f. Fiedler |oc.
Ccit. 2, 9869r h@%@iqlogrorignby seight.aaBPlied imdzap formyta epeh eygch as

avai | abl e upglesx bherylr ade Mark Anerchol, e.g. Amerchol CAB [Fiedler, 1,
119-120]. Further suitabl e conmponents (f) i nclude, for exanple natural or
saturated vegetable oils and fats, e.g. fractionated coconut oils as known
and commrcmmnommmm,e eugdeﬁort m-tnweohhr Knktaimpstylax. or dthetyol 812

(c.f. Fied g Sl Yad Féhﬂ?a mﬁm-%':ie 1 well as
hi gher fatty —as stearic
al cohol, cety €49 ' A_3hd

Trade Mark T conp05|t|ons may al so
conpri se one - conponents (d) and (e) hereinbefore
described, as well as ome or nore anti-mcrobial agents, e.g. as

her ei nbef or g g&%s&amdsumnmﬂg Cgﬁ.ﬁsiw&mgaorwe&mg&m gmabi@nal ly

COprrI se -one I N .an anount to at m)SU
30% nore pfer dndpetion c%@s DXRRAT |f‘ab‘F‘§P‘F’ﬁn%"&FR)GHY of t?'?om about 1

techniques known and generally employed in the art, for example by
dispersing,-suspending or otherwise distributing Ciclosporin in
fine particulate orthorhombic crystal form in an appropriate '
liquid carrier medium vith the addition of appropriate
emulsifiers, sufactants, stabilizing or flocculating agents etc...
Preferably the Ciclosporin component in such compositions will
have an average particle size of <100uM, more preferably <SOuM,
most preferably <20uM. Suitably the average particle size will be
of the order of from O;l or 0.5 up to the indicated 20, 50 or
100uM maxima. o

Vhere injectible forms are intended e.g. for sub-cutaneous or
intra-muscular injection, for example to achieve a depot'afﬁect,
use of larger particle size will be possible. Vhere such forms are
intended for intra-lesional application or, in particular,
intra-articular injection, use of finer particule preparations
will be indicated. For such uses a:suitable average particle size
is'e.g. of the order of from about 0.1 or about 0.5'to_about 20uM,
e.g. ca. 5 to ISuH.. | _ '
To achieve stability of particles in injectible forms, e.g. to

~ avoid increase in size of larger crystalline particles at the
expense of smaller particles, the particles will preferably be of
as uniform a size as possible. Suitably variation between maximum
and minimum particle size will not exceed about 50uH, more
preferably about ZOuM.



to about 15% by wei ght based on the total weight of the conposition.
‘Hydr ophobi c. based conpositions in accordance with C2 and conpri sing an
enul si fier conponent (d), nay al so be prepared in the formof creans or
enul sions by the further addition of water. The obt.ai ned creans or

enul sions may be either of the oil-jp-water or water-in-oil type. The
amount of water present in such CO'TTB sitions may thus \}99x72f3f'0m e.g. 5to.
80% based on the total weight of the. conposition, suitably from20 to 70%
Amount s of conponents (e)/antim crobial agent, when incorporated, wll be
of the sane or sinilar order to those set forth in relation to conpositions
of the inventAlohoiigh sl desiredepatttikl€lsizbonay. bd reehdednby afseaof/ t opi cal
form applied will.. s (YA i Y 0Ny 4. centr.ation of the
conposi ti on, aﬁh{é&pc%%? tct?gﬁﬁﬁ"éi lgl%i?gat eggén & &éiclg??fesgggﬁg’si_t?ed, as wel |
in the case @inimizeapariisie sigporrriationar t aveiheheRreserce PA t he case of
conposi tions fragndiRedBlardPPldsGatd QRoid® middifitatiéh bEealeTeAfst@l psoriasis or
‘atopi c dermatosLs, amounts appkied wll generall ge sufficient to provide
2 O cl ospor | FUBEASEy; A oo FRFASR ST CHPLIAFE RSERTRETESes, So8e S/ crp,
e.g. ca. 0.5rmsihP mewt treqatiadniséridttyrequiremdntsgaiit willd gdveraklyi bed site.
In the case qf al m Al Jall Yol ' ly be

per f or med en&rgg%ﬁp%%%g?g{}fgﬁéa%gﬁn%ﬁtgﬁﬁ%@cggg{}{ﬁé#% tiggét%g%-{%%% e.g.
1.0 - 22 grown to the desired sizemgquirsgerys asdwmreirhefopddeschibedei ght
applied in drop formto each eye 1 to 3x daily. I NJECTIBLE FORMS, e.g. for

sub- cut aneous, i ntra-nuscul ar, or other parenteral .injectipn, jncluding, in
pattj cul ar, iInjectible. compgsitions in accordance with the inventf%n thus
- appropriately comprise: o

C3 a) Ciclosporin in fine particulate non-solvate orthorhombic
-crystal form, i.e. CY-A/X-III, e.g. as defined under any one of
A% to A7, in particular A® and A7, above, distributed or
distributable within, | | |

b) an injectible carrier medium.

Suitable carrier media include, in particular, pharmaceutical

grade water.

In addition compositions as ﬂefinéd under C3 will suitably
1\’ comprise
g) a sufactant as dispersant or emulsifying agent and/or a
flocculating agent, to assist or maintain distribution of the
particles throughout the carrier phase.

Suitable surfactant components (g) include polyoxyethylene-
-sorbitan fatty'acid'gsters or polysorbates, e.g. as set forth
under (d3) aboVe, e.g. Tween 80 or Polysorbaté 80 (c.f. Fiedler,
2, p.p. 746). Suitablé flocculating agentS'(g)-include ethylene
diamine tetra-acetate and salts thereof, for example Calcium EDTA
and Sodium EDTA, as well as othé: equivalent chelating agents, and

peptisating agents such as succinic or citric acid.

In oider to maintain particle size distribution, a stabilizing
agent is.also suitably incorporated. Suitable stabilizing agents



injection, e.g. in the treatnent of arthritic disease such as rheumatoid
arthritis, or for intra-lesional injection, e.g. in the treatnent of
paﬁriasis. Di spersi ons, suspensions, enulsions and |i ke conpositions
) table for injection can be prepared in accordance with any of the
t echni ques known and general |y enp, %@yed in the art, gé gésnple by
di spersing, suspending or otherw s dlstrlbutlng CIC| % fin fine _
particul ate orthorhonbic crystal formin an appropriate liquid carrier I
mediumwi th the addition of appropriate emulsifiers, sufactants,

stabilizing, or flocculat] ng agents_etc... Preferably the Ciclosporin
conponent | tNEYER EmpeLtat; B’Fl§r\/\P1’4ifI48@€3°&ﬁtH‘FePa§e asathe plasma ze of

<| OuM v exgundbe ok si@OsdineTesdLlyr #idtiably uidéh he Sttaabigbit he aver age

< PO

particle si f.the order o to_the indicated
20, 50 or | ?r&ai" 3nd Hagapecsl, Pe ﬂT‘é“FSr?él gi% ge P eff dighly o :
sub- cut aneopirified mqlétmbmrolwagmstlon for exanple to achieve a depot
affect, use of larger particle size will be possible. Were such fornms are

[ ntended for intra-Iesional ication or, in particular, intra-articular
i nj ection, ¢RWOsEtiqngcin ﬁ&FPP&EFG ‘Hrtépﬁar #bpvm Say alsobindlude cameedr For such

gsis a Slt.)ll tn&ﬁeeaavmmgeouaautagdnesslezg i &5 ﬁeﬁeirﬁ&f&:@de&&%e&f aErO{“ gbf’uz
or abo achieve stabili
of particl g‘}selﬁngs rP‘é’é?p%ﬁ%“ el%s S"%B % 5“3?/%&& ?’F\(ﬁié‘é&e Eém ze of lar ggr

crystalline parti cI es at the expense of smaller particles, the particles
will preferaid vabf ok atmpdRbd@ (s &)Zf Ton %mkseasséuzgﬁ% g at on

bet ween maxjym and nj ni mum particle’siz xcee OuM nore
preferably éﬂgﬁts E}-Y Orzuthg order of 1 10 to 1:1,000, preferably of the & :

order of from 1:50 to 1:200 e. g. about 1.100 p.p.w.

In order not to unduly disturb particle_sfability, surfactants
present as component. (g) will préfgrably'be present in only minor
concentrations, e.g. of the oder of from O.I_tc 2.0%, suitably cﬁ.
1% by weight based on the weight of component ka). Where a
flocculating agent is présent.the ratio of flocculating agent to
component (a) is suitably of the 6rder of from 1.3 to 1:8 § p.vw.
e.g. ca. 1:5 p.p.v. When a stabilizing agent is present, the ratio
of component (a): stabilizing agent is suitably of the order of
from 1:5 to 1:30, more preferably 1:10 to 1:30, e.g. ca. 1:20

- p.p-w. When a peptisating agent is present, the ratio of peptising
agent to component (a) is suitably of the order of from 1:1 to
1:10, e.g. ca. 1:15 p.p.w.

The amount of Ciclosporin present in unit dosage forms for
‘injection in accordance with the invention wvill of course vary
depending on e.g. the condition to be treated, the site of
injection and the effect desired, e.g. vhether depot effect or
relatively speedy release into the surrounding tissues is
contemplated. Suitably individual unit dosage forms will comprise
ca. 10 to 500 mg, especially from ca. 20 to 100mg
Ciclosporln/dosage.



-23 : 100- 7234 Al though the desired particle size may
be achi eved-by use of appropriate comm nution procedures, e.qg. :
M cronisation, to mnimze particle size variation, to avoid the presence
of fragnented particles, to avoid nodification of the crystal surface, e.g.
to retain vettability characteristics, and to nore-easily neet required
stenjlity requirements, it wll gepqﬁﬁily be preferred]hB | oy

- non-conminuted mcrocrystals, i.e. crystals grown to the desired size

requi renents as herei nbefore described. Injectible conpositions in
accordance wth the invention thus appropriately conprise: C3 a) . o
G closporin'gp ngﬁ particul ate non-sol vate_orthorhonbic crystal form i.e.
CY-A X111, g¥itk PGefRRIEQI T er Uity dOia8oforas ) aggordapepaithcihiear A6 and
A7, above, dikivehbitinedlsy idchidei hereabbimplait Sigtend) eap. idauBId ichhfbeiaari er

medi um Sui t ri.e 1.l ude, .i.n, particul.ar h ceut i cal grade
water. In ad?ytrlggg cgkrp%ysﬁqﬁg%%sa rgegisdg_ i?ﬁéﬁhuﬁ’&ef’a‘%{;%ﬁﬁ% g{ﬁ §B?§* "conpri se
g) a suf act antoggshed ypth viher @ppronrieré \omponegssi eagd/snabalizescaw| ati ng

agent, to0 assintli-PlcrdBidl agndi 35 idtHihdd iR a 3G P_%h&:infé €gnd thgughout the
carrier phase. Syitabl e surfactant. conponents. 7 incl ude pol yoxyet hyl ene-

: € Su : g
-sorbitan fat3Friey gediynis Htajped 48 »feeend chgmbers the componBnts@r  (d3)
gb_o;/ebl e. ?i Tmmcs&hambaelt ysmgbatagfied(:QoIadnﬁkeﬁﬂegre.g?., f@:![.lbtwiﬁém) ¢ at g
uitabl e flocg ing n ) _incl ude ene di am.ne tetra-acetate an
salts ther eofa,cl{*J gﬁ“&xg?r%?f %éﬁ(_lg%ﬁrﬁqébgf'aﬁﬁ&éga}’@rﬁ E%I"}k,eraiy%f‘? as ot her
equi val ent cheisgenngragenidsknavndipepei axtt and g rdosage doras woprising or _
citrjc aci d. dhamOidelotie WRALYSAbEA AT béfHgCuPilaR gﬁswmwp,m@ stabi | izing

Izl ng agents

agent is also suitabl X i ncor porated. Sultable st
] present invention. )




- 24- 100-7234 include e.g. gelatins or nodified

gel atins such as the plasm expander known and conmercial ly avail abl e under
the Trade Mark GCel af undin and Haemaccel or col d-water soluble gelating of
hi ghly purified collagen hydrol ysates. Conpositions in accordance with C3
abeve may al so include one or nore anti-mcrobial agents, e.g. as o
hekei nbef ore described, as wel |l -a26peptisati ng agent sl®+@B3%4s succi nic oy
citric acid. The ratio of conponents. (a):(b) in conpositions as defined<
under C3 is suitably of the order of 1:10 to 1:1,000, preferably of the
order of from1:50 to 1:200 e:g. about 1.100 p.p.w. In order not to unduly
di S]E ur bblparIHgﬁéﬁeﬁtél?ie!fhi:b’edl YrHerRiANGS daf:?fea?;s ae%mﬁ&mae?f. : h( 9) dvvi I f
preferably be presept .in only-mnor concentratipns,.e.g. o e oder o
Prom 01 { aharkagencinal. Rogpesyt ony iy SaeEmincanebtl she Hvefbiamere o ©

of - conponento b&)und¥¥evoodaasd lbetng! |sati taigleafen iphasmgveasidl applicatien of

floccul ati ng agent _to _conmponent (a)_.is sujifa of .t order .of from1l.3 to
16 popow 28 feRHed? S8R Ring Bhat UL AT drohiin 8L B tnd " e
rati o of cempenehtingredisntdhiofi compysitions f-tz_rl_ dapicall gdminisheatioderasof from
1:5 10 1 3Qei fBrppE£IS, a@.'g/. derifd1ig Jr 3QeuRery, &B11darAQ, Padtefradiien a
peptisating agent "I s present, the ratio of pepf|3|ng agent to conponent (a)
i s suitabl profolexableder of from1:1 to 1:10, e.g. ca. 1:15 p.p.w. The
anount of Ciclosporin present in unit dosage fornms for injection in:
accordance with the inveption_wll, of, course yary depending on e.g. the
condition ttyTHRen galeng E?‘WE@?'E @dm,ni[s[ﬁrggfq%ﬁya 1?%%% ?gct desired, e.g.
whet her depdtesidtdcé mutes| @t thadey abpecdygsexibedsorildtioe hppamantr caindi ng
E:io?r;lrjiezei S tﬁgﬂéﬁﬁé@t‘%@keéui tably-individual unit dosage forns wll

" The following examples are illustrative of the present invention

in each of its various aspects.



ca. 10 to 500 ng, especially fromca. 20 to 100ng Ci cl ospori n/ dosage. -
25 - 100-7234 As will be appreciated, unit dosage forns
i'n accordance wi-th the invention also include nore conplex systens, e.g.
doubl e chanbered syringes or syringe barrels in which the particul ate

G cl osporin together with ot her approprlate conponents, e.g. stabilizer or
antl\glcroblal agent, 'is retained 187 afirst chamber. ad@®0tW84carrier nmedi um
is retained in a second chanber, the conponents of the two chanbers being
brought into adm xture, e.g. follomdng actuation of the syringe plunger.
Such doubl e chanber syringe systens are well known in the art and unit
dosage foOERSMRIEnDrising themare to be understood as being within the
purvi ew of the present invention. - 26 - 100- 7234

- Ingredients referred to herein or defined as conponents of pharmaceuti cal
conposi t i GREPARATEI OF dehddXwikIh t he invention are to be understood as
being, suitable for pharnaceutical application as required, e.g. as being
pharnaceutb | 1y accegtable or, in the case of |gﬂ§ed|ents of compositions

for topic# §i ok FiglasRorins ipAmegphens Earn pre solyedned thy stirrdogul ary,
appl i cabl e, aQCGW@bbEyahyléﬂeETgaﬁi)&cﬂ 360 Eithsgecgat e/ 8- 191 BEvd18bment '

admnistratio uiyval r_alternative,rqut t& se ove , -
descri bed, Wﬁq’f“R neceg s}éorretgy o efhceomgif o8 fuSPHREY utsf?fé 8? FPPeSnpl es
are il ustrataldeved tph_setqadeé@mtuflr&/bnm @t ca. 35-40 °C to complete
crystallisation and then diluted with 1000 ml water with vigorous
‘ stirring. The obtained precipitate is separated by filtration,

~ vashed with H;0 to remove remaining polyethylene glycol and dr1ed
to yield CY-A/X-III in substantially pure form: m.p. = 195 °C,
particle size = ca. 100-200 uM.
CY-A/X-III forms may be prepared analogously to the above
procedure but employing the following materials as solvent in
place of polyethylene glycol 300.
SOLVENT ' M.P. FOR OBTAINED CY-A/X-III (°C)
b) Polyethyleneglycol 300/
~ Cremophore RH 40 .
L (1:1 by volume) _ : - ——
| c) Cremophore EL. - | o _ . 190
d) Solutol® HS 15 | 188
e) Gelucire® 44/14 - 180
f) Myrj 52 ' 184
g) Tween 80 o 186
h) Cremophor RH40 : - 190

(® = Registered Trade Mark)

In each case the obtained average particle size is of the order of
from about 50 to about 200 uM. be;ermined lattice structure is as
hereinbefore defined. X-ray diffraction data are as hereinafter
described with reference to Table III and Fig. IV.



in each of its various aspects. - 27 - ' \ 100- 7234

EXAMPLE 1 PREPARATION OF Cy-A/ X-111 a) 100 g of G closporin in anprphous
formare dissolved with stirring in 4009 pol yethyl ene glycol 300 at 5Q1C.
CY-A/ X-111 devel opnent conmences shortly after conpletion of dissolution.

The solution is allowed to stand for 24-48 hrs. at ca. 35-40 ICto conplete
crystal lization and then diluted- 88th 1000 m water vigoh733490r ous: St i rrADLg
The obtained precipitate is separated by filtration, washed with H20 t o

remove renai ni ng pol yethyl ene glycol and dried to y|eId CY-A/ X-111 in
substantially pure form mp. . 195 (err), particle size = ca. 100-200 uM
CY-A/ X-111 fornms may be prepared anal ogously to the above procedure but
enploying the follow ng materials as solvent in place of polyethylene -

gl ycol EBaMPLECR\VENT M P. FOR OBTAI NED CY-A/ X-111
(err) b) Polyethyl enegl ycol 300/ Crenophore RH 40 (1:1 by vol une) c)
Crennphore EL 190 d) SolutolR HS 15
188 e) E%?WF%°E4?¥L4" X-1I1 o 180 f) Mrj 52
184 g) Tween 80 ' 186 h) Crenophor
RHAO 1clo orin as CY-A/X-I is diss 1ve&9£1 %&ﬁ %@H%ﬂ)tlegl%j IE@%E yark) In
each cas SMR%Eihe average e orde fFom about

50 to abeul/GZOOOiJMheUétiéMl rveaum%ubm %%stéi!-mépar@dﬁs rggluced pressure
at >60°C. 160ml pp;yethylene glycol (MW 300) + 20ml H,0 are then added

slowly at 50-85°C. with stirring at 300 r.p.m.. An,ultrasonic
vibrator/mixer is installed operating at 20,000 c.p.c. Nucleation is ;;;
initiated at 65-75°C. over 3 to 5 minutes. The obtained dispersion is
then cooled linearly over 10-20 minutes to 40°C. with continued
stirring at 700 r.p.m. and ultrasonic vibration. The obtained thick
pasty mixture is filtered, rinsed with polyethyleneglycol (MW 300)/H20
(3:1 p.p.vol), washed with warm vater (30°C ) and dried at.50°C. under
high vacuum, to y1e1d CY-A/X-III in ‘pure form : m.p. = 192°C. Particle
size = 3-15uM. Determined lattice structure as hereinbefore defined.
X-ray diffraction data as described hereinafter with reference to
Table IIT and Fig. IV.

Repeét éxperiments indicate that crystal size is influence by
nucleation temperature and rate of crystal grovth rather than duration
of proceésing. Thus by initiating nucleation at ca. 75°C. and _ N~
continuing crystallisatlon at the same temperature, an average erystal '
particle size of ca. SOuM is obtained.




here| nbefore defined. X-ray diffraction data are as hereinafter described
wth reference to Table Ill and Fig. IV. - 28 -
100- 7234 EXAMPLE 2 PREPARATION OF CY-A/ X-111 20g G closporin as CY-A/ X1 is
di ssol ved in 60m ethanol and condensed to 1/6th of-the initial volunme by
di stillation under reduced pressure at >600C. 160m pol yethyl ene glycol (MN
300)\\' 20m H20 are then added slowl29 at 50-850C. with fd k549 at 300

.p.m. An ultrasonic vibrator/mxer is installed operating at 20,000
c p.c. Nucleation is initiated at 65-750C. over 3 to 5 minutes. The
obt ai ned di spersion is then cooled linearly over 10-20 m nutes to 400C. -
W th conti,Hﬁ irring at 700 r.p.m and ultrasonic vibration. The
obt ai ned tek—pasty m xture is filtered, rinsed with pol yet hyl enegl ycol
(MN300)/H20 (3:1 p.p.vol), washed with warmwater (300C.) and dried
at - 500C. t e gre form: mp. =
1920C. Partlg ?lgedfaegﬂ?gcl\/fb%gtt@m%PWaéﬁ%g&% ructure as hereinbefore
defined. X-ray diffraction data as described hereinafter with reference to
Tabl e Il - sandgl PrREPARATERNO @At experinments indicate that crystal size is
i nfluence Dy nuclTeatron tenperature and rate of crystal growh rather than
duration of processing. Thus by initiating nucleation at ca. 750C. and
cont i nui NnFyeA¥S{IAL | dkrathexh iat addoedarmeevi Bmbe giroteduras & EragleCl Vist al
ESBE '7(23|32 %ﬁ&;ﬁ%ega&mﬁgyi\ﬂg ahsaiqgﬁéi Aeth. Hici'ora%ea product having a |

maximum particle size of 60-70uM and an average particle size of from

\v ' 2-10uM is combined and mixed in conventional manner with the
ingredients shown in the table below to provide an aqﬁeous gel
comprising 10 % by weight Ciclosporin (as Cy-A/X-III) and suitable for
topical application, e.g. for the'treatment'of psoriasis. |

INGREDIENT o % BY WEIGHT
a) CICLOSPORIN (micronised Cy-A/X-III) 10.0
p) Polyacrylic acid (Carbopol 934P) . - 0.5
¢) NaOH-solution (5%) . . 3.0
d) Methylparaben - . 0.07
e) Propylparaben 1 : 0.03
f) H;0 (pharmaceutical grade) : . to 100.0 %




PREPARATI ON OF GALENI C FORMS FOR TOPI CAL APPLI CATI ON 3.1 GEL PREPARATI ON |
Cy-A/ X-111 obtained in accordance with the procedures of Exanple 1,is

m croni sed enploying an air-jet mll. Mcronised product having a naxi.num
particle size of 60-70uM and an average particle size of from2-IQuMis
copbi ned.and m xed in conventional manner with the ingredients shown in the
tabl e bel ow to provide an aqueous ggl conprising 10 Wi@/ %a}fght Cicl oqu_) n
(as Cy-A/X-111) and suitable for topical appllcatlon & or the -
treatment of psoriasis. | NGREDI ENT

% BY V\EIGHT a) CICLOSPCRIN(m"cronised Cy-A X-111) 10.0 b)
Pol yacry, | Car bhopol__934P) 0.5 ¢) NaOH sol ution
(5% J &ﬁ‘ gRéPARATI N II _ 3.0 d) Methyl paraben
0.07 e) Propyl paraben _ 0.03 f) H20
(phar maceuti cal o to 100.0 ¢ = -
100- 7234 3.2 GEE—PR TION || | NGREDI ENT O Loy varclt
% BY WEI GHT Conposition A Conposition B a) Chinffio€68Xanl Al (M Conpoiss €ibn B
Cy-A/ X-111) 10.0 1.0 b) - Pol yet hyl engl ycol 300 .
30.0 c) Labrafil M2130 CS
1.0 a) CICLOSPOR%p @m%sroe&; B A% BBy p 10.0 - 1.0
1.0 . b) Polyethylehg@y@é)l Soollhulm hydLOXI de 5% 30.0 30.0
6.0 Met hyl par aben _ g
0. 07 ¢) Labrafil ‘F’&QB‘I} % Pr opyl par aben 1.0 1.0
0.03  d) Carbopol®®343P h) H20 (p.g.) 1.0 1.0
51.9 e). Sodium hydt3xPde 6@ 0 % , 100.0. % 6.0 6.0 (4

f) Methylparaben ' _ . ' - 0.07 0.07

g) Propylparaben ' _ ' - 0.03 0.03

h) H;0 (p.g.) : : ' 51.9 60.9

100.0 X 100.0 %

(R = Registered Trﬁde Mark)

a) is prepared as for 3.1 above. c), f) and g) are dissolved in b) with
varming and the obtained mix cooled to toom temperature. This solution is
then dispersed in vater h) d) is added and the whole homogenized to effect
dispersion. a) is added and the mix again homogenized. e) is added to
neutralise, with stirring, and the resulting gel filled into collapsible
tubes for topical application, e.g. in thé treatment of psoriasis. |

3.3 OINTMENT PRAPARATION

INGREDIENT . . % BY VEIGHT
' Composition A Composition B

a) CICLOSPORIN (micronised Cy-A/X-III) 1.0 10.0

b) Amerchol® caB 2.0 2.0
c¢) Liquid paraffin _ 42.0 37.5
d) Vhite petrolatum ~ _55.0 50.5

| 100.0 % 100.0 %
@® = Registered Trade Mark) o



(R =Regi stered Trade Mark) a) is prepared as for 3.1 above. c), f) and Q)
are dissolved in b) vith warm ng and the obtained m x cooled to room
tenperat,ure. This solution is then dispersed in water h). d) is added and
t he whol e honpgeni zed to effect dispersion. a) is added and the m x again
honogenj zed. . e) is added to neutralise, with stirring, and the resulting
gel Xilled into coll apsible tubes f@r topical applicati . in the
tre;$ﬁbnt of psoriasis. 3.3 O NTVERT | PRAPARATI ON | NGREDH k7234

% BY WRI GHT Conposition A Conposition B a) CICLOSPCRIN (m cronised

Cy-A X-111) 1.0 10.0 b) Aner cho(err) CAB

2.0 0 c) Liquid paraff 42.0
37.5 d) Wﬁ)t ésp%qe,pép%g @f for 4.1 above. b), c¢) and ®5age melted togethersmds 100. 0

% sthi@Ped a¥d(£Ly ra)idfﬂ?ﬁltséﬁr 80°d, aHe Mtﬁles bei 1dtstributed employ:ln

100- 7234 a %‘QB‘P ared fbgri4 1 bove p‘;f) ?cﬁ) re nelte %er '
‘and stirred 3R ﬁﬁfea‘ %°%%4 “"é‘o ntagat A% Ppodedsang etf! 4pt9 59 s
enpl oyi ng arbehofmgenpmﬂ. aﬁﬂiécotitoabmft oimtthentreasmmobécbsanths‘ilsl led into
col I apsi bl e tubes for topical application, e.g. in the treatnent of
psoriasis. 3.4 CREAM PREPARATI ON | NGREDI ENT '

% BY WEI GHT a) CI CLOSPORIN (m cronised Cy-A/ X-111) 1.0 b)
Pol ysor bat®, 460CREAM PREPARATION . 5.0 c) Cetylstearyl -
al cohol _ 10.0 d) G.ycerol 85%
10.0 e) Wiite petrolatum - : 24.0 1)
Met hyl par GEINSREDIENT . : - 0XOBY WEIGHT
a) CICLOSPORIN (micronised Cy-A/X-III) 1.0
b) Polysorbate 60 : 5.0
¢) Cetylstearyl alcohol - 10.0
d) Glycerol 85X : 10.0
- e) White petrolatum . o 24.0
£) Methylparaben - . - 0.07
" g) P;opylparaben o . _ 0.03
h) H,0 (p.g.) | o 49,0
100.0 %

a) is prepared as for 3.1 ébove, combined with components b) to h)
analogously to 3.3 above and filled into collapsible tubes for topical
application, e.g. in the treatment of psoriasis. '

- 3.5 OINTMENT PREPARATION

L 4

A suspension comprising 20 ¥ by weight of Cy-A/X-III (obtained in
accordance with the procedures of example 1) in polyethyleneglycol 300 is
wet-milled until the average Cy-A/X-III particle size is of_the-drder of
from 2 to 10 uM. 10g of the obtained milled prpduct is mixed in

- conventional manner with 50g polyethyleneglycol 300 and 40g melted
polyethyleneglycol 1500 to yield a flowable paste comprising 10 % by weight
cicloéporin (as Cy-A/X-III) and suitable for tdpical application, e.g. for
the treatment of psoriasis. '



g) Propyl paraben - : ' 0.03 h) H20 (p.g.)
49.0 100.0 % a) is prepared as for 3.1 above, conbined with conponents b)
to h) analogously to 3.3 above and filled into coll apsible tubes for
topical application, e.g. in the treatnent of psoriasis. 3.5 O NTMENT
PREPARATI ON A suspensi on conprising 20 % by wei ght of Cy-A/X-111 (obtained
i "t accordance with the procedures §f exanple 1) in po{aél)ewg enegl ycol 3@9
is wet-nilled until the average Cy-ATX-111 particle stz€ of the order. of
from2 to 10 uM | Qg of the obtained mlled product is mxed in
conventional manner with 50g pol yet hyl enegl ycol 300 and 40g nelted

pol yet hél gn I E 1500 to yield a flowabl e paste conprising.10 % by wei ght
ciclosp ﬂ‘aﬁ—%&i&ﬂ 1) and suitable for topi caI application; e.g. for .

the treatnent of  psoriasis. - 32- 100-7234 3.6 GEL

PREPARAY DI ENT % BY

WEI GHT PORI N (i croni sed CY-A/X-III) z_m 1.0 b)

Labrafil M 1944 CS _ : 1.0 c) Pol yethyl ene

gl ycol 390cIcLosponIN (micronised cy-a/x-11130: 0 d) Benzyl, @ cohol

1.0 e) % \a/{ thg cel l ul ose {NEt hocel E4M '

2.5 f) gﬁ@ﬁ 8 1.0 64.5 100.0 % a)

is prepabel!blaetliylrens glyabb\3o0 b), c) and d) are mxgyl,o and f) added and

m xed. e ended in the resulting m xtur honogeni sation. e)

IS thenaéujéc?ziag’glagi l'll‘ﬁvovl th stirring until gel format |]o' is conplete. The gel
e) Hydroxypropylmethylcellulose _ -

(Methocel E4M) | 2.5 . \’

£) H,0 (p.g.) ' 64.5

100.0 X .
a) is prepared as for 3.1 above. b), ¢) and d) are mixed, and f) added and
mixed. a) is then suspended in the resulting mixture by homogenisation. e)
is then added slowly with stirring until gel formation is complete. The gel

~is then filled into collapsible tubes for topical application, e.g. in the
treatment of psoriasis.

3.7 GEL PREPARATION o : '

INGREDIENT : - ' X BY VEIGHT
a) CICLOSPORIN (micronised CY-A/X-III) ' - 5.0
b) Polyethyleneglycol 300 ' 30.0
¢) Glycerylmonostearate ' 5.0
d) Methylparaben C 0.07
e) Propylparaben . ' : 0.03
£) Carbopol 934 P : 1.0
g) Sodium hydroxide 5% . 6.0

h) B0 (p.g.) B 52.9

100.0




is then filled into collapsible tubes for topical application, e.g. in the
treatnment of psoriasis. 3.7 GEL PREPARATI ON | NGREDI ENT

% BY WEI GHT a) ClI CLOSPORIN (m cronised CY-A/X-111) 5.0 b)
Pol yet hyl enegl ycol 300 30.0 ¢)

A yceryl nonost earat e _ - 5.0 d) Met hyl paraben

0. 07¢e) Propyl paraben ' o 0.03 f)

Carbéﬁ%l 934 P o= 8- 1. 0190-7234li um hydr oxi de
5X 6.0 h) H20 (p.g.)

52.9 100.0 % - 33 - 100-7234 a) is prepared as for

3.1 above. c), d) and e) are dissolved in b) with warm ng. The warm mi xture
i s di sper s&X isnpiepabed raerrﬁgeni.saauooe. ang doahéde)t aré AisséRBACIMbYr@itha) and

o e i on SeARE TR0 oAl e A°URARNGEP R ), s pdobiEeRRITon A0S, 000
t opi cal apid iroom temperatyre )t and 1fD canenthen afidedt and cthesvhaleSh@Rigahised. g)

PREPARATI Oy &W'ﬂadw drldLgel HoFidibN completed. The obtained gel is filled i
X BY VI GHT iap Q GLOSPORI N (micr o P completed, The obtained gel is filled into

Amer chol tubes for topical app ication, e.g. in tgeotxaatmrbq 9g| 812
10. 0 d) Whypdozigsis.ol at um 53.0 e) H20
(p.9.) 30.0 100.0 X a) i's prepared

as for 3.1. above and dlspersed with b) in e) while warm ng

3.8 CREAM PREPARATION (WATER IN OIL)

INGREDIENT : o X BY WEIGHT

a) CICLOSPORIN (micronised CY-A/X-III) 2.0
" b) Amerchol CAB - 5.0

c) Miglyol 812 | . 10.0

d) White petrolatum ' 53.0

e) H,0 (p.g.) _ o 30.0

100.0 %
a) is prepared as for 3.1 above and dispersed with b) in e) while warming
s . and homogenising. c) and d) are molten together, mixed and the mixture

added to the previously obtained dispersion with intensive homogenisation,
and the whole cooled to ptovide a fatty wvhite cream. This is filled into .
collabsible tubes for topical application, e.g. in the treatment of
psoriasis. -

3.9 GEL/CREAM PREPARATIONS

Examples 3.1 to 3.8 above are repeated but employing the crystalline
" product of example 2 directly as CICLOSPORIN component.



~and honpbgenising. c¢) and d) are nolten together, mxed and the m xture
added to the previously obtained dispersion with intensive honpbgenj sati on,
and the whol e cooled to provide a fatty white cream This is filled into
col | absi bl e tubes for topical application, e.g. in the treatnent. of-
psoriasi-s. 3.9 GEL/ CREAM PREPARATI ONS Exanples 3.1 to 3.8 above are
regeat ed but enpl oying the crystalghne product of exanple 2 directly as.”

Cl CLOSPORI N conponent . - 34- 138077234 EXAMPLE 4 271
| NJECTI BLE FORM E. G FOR PARENTERAL APPLI CATION A Cy-A/ X-111 suspension is
prepared under sterile conditions, by conventional techniques and enpl oyi ng
the follow ng ingredients | NGREDI ENT ' - T

(rmg) a) EXABPEGBRORIN (CY-A/ X-111) . o 20.0 b)

_ Polysorbate 80 _ . 4.0 c¢) Sodium
carboxyneth& cel |l ul ose 5.0 d) Nad
9.0 e) NJBCTIBEE | FORM, E. G. FOR PARENTERAL APPLICATION 9.0 f) -H20
(injection grade) to an end volunme of 1.0 ml The active"
i ngredi ept. rel characteri,stics of . th obta| ed for | ati on are
dependeng %’ﬁ'gﬁf'taﬁg E\vati: s °“p§?t?r(9?§r%q ?ﬁg nepdistonsy b where

acti vi t yconventianajeteqhniqusss and empheying tlmqﬁnlhﬂv,in@&nﬁké@ildnlts product of
“large average particle size (e.g. 100-200 uM as obtainable directly via the
procedures of exanple 1) will be chosen. Where activity over relatively
shorter periods of tine is required, Cy-A/ X-111 product of relatively

smal | er aver age INGREDIENT Size (e.g. obtained by m'.crqukﬁg.i on or mlling of
Exanpl e 1 product, €.0. to a particle size of from UM wll be w
chosen. The obtai ned suspension is filled into injection anpoul es for

a) CICLOSPORIN (CY-A/X-III) 20.0

b) Polysorbate 80 _ ' , 4.0

c) Sodium cérboxymethyl cellulose - 5.0
d) NaCl , 9.0 .
-e) Benzyl alcohol 9.0
£) H,0 (injection grade) to an end volume of 1.0 ml

The active ingredient release characteristics of the obtained formulation

are dependent_upon the average particie size of component a). Thus where
activity over longer periods of timé is required, CyQA/x-IIi prbduct of

large average particle size (e.g. 100-200 uM as obtainable directly via the
procedures of example 1) will be chosen. Where activity over relatively ' hd
shorter periods of time is required; Cy-A/X-1III product of relatively

smaller average particle size (e.g. obtained by micronisation or milling of
Example 1 product, e.g. to a particle size of from 0.5-10 uM) will be

chosen. The obtained suspensjon is filled into injection ampoules for

parenteral administration or for intra-lesional injection in the treatment

of psoriasis, for exaqple to provide a depot effect.

In an espeéially preferred embodiment thé exampie is performed employing
CY-A/X-III prepared in accordance with example 2 above, having a particle
. size of from 5-15uM, and prepared under sterile conditions.



parenteral adm nistration or for intra-lesional injection in the treatnent
of psoriasis, for exanple to provide a depot effect. In an especially

preferred enbodi nent the exanple is perforned enpl oying CY-A/ X-111 prepared
in accordance with exanple 2 above, having a partlcle si ze of fron15 15uM
and prepared under sterile conditions. - 35-

1007234 4.2 | NJECTI BLE FORMS, E. G EOR | NTRA- ARTI CULAR .| NJECTI ON

I njectible forns suitable for i nt ra-3rticul ar adn1n|stﬂ89r2ﬂ$4are pr epar ed
enpl oying the follow ng i-ngredi ents: | NGREDI ENT

ur (ng) Conmposition A a) CICLOSPORIN (CY-A/ X-111)

10. 0 b) Sodium car boxynet hyl cellul ose 10.0 c) Na EDTA
2.0 d) H2Q.fi MJECTIBLE EDRMSQ)E.G. FOR INTRA-ARTIGULAR \INJBOEION. 1.0 ni
Conposition B a) Cl CLOSPORIN (CY-ATX-TTT) 10.0
b) Pol ysorbate 80 l1c) Gtric acid

2.0 d) H2Gnjectjibde ifomumyrsndayble for intra-mrabcwled miuﬁ%troﬁiom agerprepared
Formul ati Qp 10319§rgﬂeegoﬁ&,ih? iﬁ&f&ﬁ@ﬁ{lg& w th standard techni ques under
sterile: conﬁltlo s. Conponen a) conprises non- conmi nuted mcro-crystals,
produced under sterile condltlons i n"accordance with the procedures of
exanpl e 2 and having a particle size of from 3-15uM The obtai ned :
conpositions are fj [ gai n under sterile conditi to anpoules for
injection, e.g. ih&%&ﬁéag?cular injection for the trggiéghg of rheumatoid
arthritis. The advant ageous properties of conpositions in accordance with

E:Ih?n: gventdoﬂpomxopg dermonstrated in aninmal test nodels as well as in

a) CICLOSPORIN (CY-A/X-III) . ' ‘ 10.0

b) Sodium carboxymethyl cellulose _ . | 10.0
¢) Na EDTA - ' 2.0
d) H,0 (injection grade) to an end volume of 1.0 ml

Composition B

a) CICLOSPORIN (CY-A/X-III) ' ' o - 10.0

b) Polysorbate 80 ' | 0.1
¢) Citric acid : . _ 2.0
- d) H,0 (injection grade) ' to an end volumeﬂof 1.0 ml

Formulation is carried out in accordance vith standard techniques under
sterile conditions. Component (a) comprises non-comminuted micro-crystals,
produced under sterile ‘conditions in accordance with the procedures of
example 2 and having a particle size of from 3—15uH. The obtained
compos1tions are filled, again under sterile conditions,_into ampoules for
injection, e.g. intra-articular injection for the treatment of rheumatoid
arthritis. o o o

The advantageous properties of'compositions in accordance with the
invention may be demonstrated in animal test models as well as in clinic.
Thus particular utility of compositions in accordance with the invention
intended  for dermal application, e.g. in the treatment of psoriasis or
dermatosis, may be demonstrated in the following test model:



Thus particular utility of conpositions in accordance with the invention
I ntended for dermal application, e.g. in the treatnent of psoriasi.s or
dermat osi s, nay be denonstrated in the foll ow ng test nodel: 36 .
100- 7234 ALLERG C CONTACT DERMATI TI'S I N THE GUI NEA PI G (DTH TEST) Cui nea
pigs (Hartley, 400-500 g) are sensitized by application of 50 ul of 2 %
di.ni trofl uorobenzene (DNFB) in acetone/olive oil (1:1) to the inner S|de of
t ke right ear. 7 days later, the imal s are.re-treaégg th 20 ul, 0.5%
DNFB i n acetone/olive oil (4:1)'E§BITed to marked ar ‘2%? % he shaven, |eft
and right flank. This second chal |l enge exposure induces an allergic
inflammation, leading to reddening and cellular infiltration (thickening)
of the skln Test conp05|t|on in an anDunt of from 200-250 ng q is applied
with a AbBERGIE DRMS b JHE 4BEST) ank. The left flank
S S|n1larly treated W th placebo as control Application of test
conp05|t|on/placebo is effgcted 5x at intervals of 20 mns, 8hrs., 24 hrs.
32 hrs. Guinps BRgH(Hartleyy of 4AR-300:18) étgese@ét#qdhpzméscﬁiowtf 5Pt of
appl i calbiEon z iAo EDidtotensine! (ONFB) Niri apétdheloTive &1 (29R) rtoB:HH $nneéif t er

he | b fold d ' h
thi cknodddbien FRS 8 Mee” 0 SR8 dalRr P HTimRLTAe tartPeedRicE O B8 ibvc
vi sual | P:Br& @Ngtdlneagétme(mli?etmim (4E1)‘ apptiedoto masked acess a’ni the i n
pr event isfgydd)f im&arﬁghesma&e This A5dcOhd aﬁila&ecggmué %aw%ésh ahesul ts

recorded_for Iacebo treated flanks. Results obtaln ove test

nodel eﬁﬁl?ﬁﬂ‘ﬁg %B%ﬁ@Por@faﬂhn%é@oF%Eb“%Wﬁ ElipArednbiltrapions 5 above
buE hColfTRIthlS;dld%ﬁiﬁ)g)l O%hh%é ueug.lh}rea ofipgEition dn gﬁ(ﬁﬁ&’nd lolf, £idh ZO0U2301 RPN o/
W cebo..an (0] Cl QO in,in I on
or i’ ot FIRFEPDhek a SRUFER o BRPDYAE Fodred spde B Mo, Ruah, FERIG MR

enpl oyedefn filank iscsimiladly treatedwith placehocas sxmtsehsapplzﬁcayionTeft '
CcoNposi &bgpioag,@ssﬁ&spﬁgradewwééﬁec%s@'sqgw%xemﬁxmbeﬁn% lgigad, 3 but

by reduction o orin
hrs., 32 hrs., and 48 hrs., after the challenge. Skin thickness at the site

of application is determined before each application, and again 8 hrs.

“after the last application, by raising the skin into a fold and measuring
the thicknese of this. Degree of reddening or inflammation is also
estimated visually on a scale of from O_to 4. Efficacy of test preparation
in'preventing inflammatory response is determined by comparison with
results recorded for placebo treated flanks. ' '

Results obtained in the above test model employing compositions'in' ' =
accordance with examples 3.1 and 3.5 above but comprising 0.1 2 by weight o/
Ciclosporin as CY-A/X-I1I, in comparison with placebo and vith topically

' applied O. 1% Ciclosporin in convention oral solution form are as follows.
[A 0.1% CY-A/X—III_conoentration_is enployed in this test model in view of
its extreme sensitivity. Test compositions are prepared entirely
.anelogously to examples'B.l and 3.5 but by reduction_of the Ciclosporin
component to O.lg and compensation by addition of 9.9g vater in the case of
example 3.1 and polyethyleneglycol components in the case of example 3.5.]

In each figure, measured skin thickness is plotted against time. In Fig. I
results employing 0.1% (by weight) Ciclosporin in conventional applied in
the form of the conventional, commercial oral, . drink solution form are
compared with placebo. SIight but insignificant reduction in reaction as
compared with placebo is evidenced for the_oral solution. In Figs. II and



conponent to Ol g and conpensation by addition of 9.9g water in the case of
exanpl e 3. 1. and pol yet hyl enegl ycol conponents in the case of exanple 3.5.]
kn each figure, measured skin thickness is plotted against tine. In Fig.
results enploying 0.11 (by weight) Ciclosporin in conventional applied in
the formof the conventional, conmmercial oral, drink solution formare

co aLfd with placebo. Slight but insignificant reduction in reaction as
conpared wi th placebo is evidenced fgp_the oral solutiqgg_jg34Figs. Il and

- 37- 100-7234 111, results enploying O 1% (by wei ght)

Ci cl osporin containing conpositions in accordance with exanples 3.1 and 3.5
respectively are conpared with placebo. In both instances, substanti al

ducti ' ki n, thi I, i | b . achi d ...
% it MR A R i P
Wi € eidde 8 nd . ectiviedy aredc edi
through tE234dHRN 14 Bbth ﬁ:‘%‘i@ﬂ&%i 0 b%ftaﬁﬂﬁleé‘e‘bé&f@mn %hl?:f?ZkQ%in as
.conpositigns |n'accorgance W t ’tﬂ% present 1 nvention may also -

denpnst r atce®panedcyith placebpianesaghigved foldeving Eirstoppriisation apdCAL TRIAL:
TREATMVENT cokre f200h% ABkSughy tFédinfeht {sDebidalrbd ARRth! SIALLIN ab@Cadnikeddd | S

f d.,i domi zed, pl b troll doubl e-bl i nd desi gn. Each
Pati ont  r ECLIQHRBEEkrE] e TR B Sk iphche SBERieB Freadnet infn ¢ o
synmet ri czbmpletiion ofsithellekpecimenky. Al |l ocati on of active and pl acebo

conpositions is random sed to the left and right |esions. Selected subjects - -

are taken in groups of from 12 to 24 patients, aged 18-70 years including
makes andUtéheyest ospegitipns ineaenoxdange vith hepresent dpventigp may alsor al
contr aceptyeVesmonstthtad YN IR D BHRADCY. gl efdrfokhéd WS| R116V4t eri a i ncl ude:
a) witten informed consent and b) clinically defined, stable, chronic

pl aque psoriasis. At |east tw noderate to severe bilateral symetrica

| esi ons, each having an area of 4 to 25cn2 and a severity score >5'on a

scal e rangy perdat.OfRIALL OrxkaThENTS of FYoRTASTS BE YBPEAL {DERMAL) APPLICATION

The trial is performed in randomized, placebo controlled, double-blind
design. Each patient receives active composition and placebo (vehicle
alone) on two symmetrical lesions simultaneously. Allocation of active and -
placebo compositions is randomised to the left and right lesions.

Selected subjects are taken in groups of from 12 to 24 patients, aged 18-70
years including males and females who are postmenopausal, surgically
{~/: sterile or using oral contraceptives with a negative pregnancy test.

Inclusion criteria include: a) writteh informed consent and b) clinically
defined, stable, chronic pladue-psoriasis. At least two moderate to severe
bilateral symmetrical lesions,-éach having an area of 4 to 25cm? and a
severity score >5 on a scale ranging,from 0 to 9. This score is a composite
of individual scores 6% 0 (least-severe) to 3 (most severe) for each of
three parameters: erythema, scaling and skin thidknéss. Lesions on both
sides must be comparable within the same patient (i.e. not differing by
more than 20X in severity score or area). '

The following exclusion criteria are applied:

a) Any medical condition which, in the opinion of the investigator, would
. compromise the study.



of individual scores of O (least severe) to 3 (npbst severe) for each of
‘three paraneters: erythems, scaling and skin thickness. Lesions on,both
si des nust be conparable within the sane patient (i.e. not differing by
m)ge than 20X in severity score or area). The follow ng exclusion criteria.
re applied: a) Any nedical condition which, in the opinion of the .
“investigator, would conprom se thea8study. - 38 - 100-7234 . e
100-7234 b) Systemic psoriasis therapy. (PUVA, nethotrexate, steroids,
retinoids, ciclosporin) within the last 2 nonths. c) Specific topical
treatnment - except indifferent substances (e.g. white vaselin) or:

f or mul atpl)ogHss teRDd: QisBHEki%a{hé-‘r)éFyC acid (not nore than 1324 - on | esions
sel ect ed f?mt udy within the [a 2 weeks before enteri ngtthe study. These

enol lients Lrenqgtens¥are S cTeReidst clelaspprin) withinethe dagt )
Patients wmagbspsoriasi s appears to be spont aneously i nprovi ng, flaring

ot LnOUL ! SRUTRI eoBicdi®0RVHRD | LOMLSCIRM LD SLRSIARY (2] ¢ IRNT

hypersen5|t|V|ty t I ngre
Uncooper at Yaselpa |°€n€%rMetiazne conitakeing selifctv[lic)wcdfédﬁml mores tharc 10YNs-

exactly, p@iuegi&lsnsélé@tlehlm efudaobmﬁhecﬂ@ 13&%%”%&@\4%@4:&&&&@?13 9)

Tr eat nent a vesti i,onal hi.n one_ nont
enrol | rrent %&Ie?‘ées(,eoﬁg‘g]rﬁ ients "'8? §§°' depuigdapn ylesiony “Gysﬁﬂ}ﬁet*bn
W th ser unfcn:r ehe istude. above 130Mol /1. i) Hypertension (diastolic BP> 95m*n

ft Patletsvm h ,drug ,cont
nypor t oid BB Snbil isbtdsP CHLIE ot LR DL |
mal i gnancy¥ithaet FapAtpent; oL zabeynding £ron cessation of therapy. w,

e) Knowvn hypersensitivity to any of the ingredients of the test medication..
f) Uncooperative patients who are unlikely to follow medical instructions
- exactly, patients not willing or not able to attend regular visits.

g) Treatment - with an investigational drug within one month before study
enrollment. _ |

h) Severe concomitant disease, especially renal dysfunction with serum
creatinine above 130uMol/1.

i) Hypertension (diastolic BP> 95mm Hg after 5 minutes in sitting _
position). Patients with drug controlled hypertension are included into
the study. _

j) Malignancy or history of'malignancy,'including skin cancer.

k) Acute bacterial, viral, or fungal associated skin lesions.

1) Pregnancy, lactation. S ' _ ' \.)

‘m) Patients with a history of alcoholism, drug abuse, psychosis, or
emotional or intellectual problems.

n) Patients who need continuous concomitant therapy with other
immunosuppressants, chemotherapeutic agents, compounds with a
nephrotoxic potential (e.g.-aminoglycosides) and drugs vhich are known
to interact with the phérmacokinetics‘of Ciclosporin (ketbconazole,
erythromycin, phenytoin, phenobarbitone, rifampicin, INH, carbamazepine,

" sodium valproate). _

o) Patients with abnormal baseline-1aboratory-§a1ues > 15X outside normal
limits for the testing laboratory; _

p) Patients with clinically significant findings in physical examination.



k) Acute bacterial, viral, or fungal associated skin |esions'. 1)
Pregnancy, lactation. n) Patients with a history of alcoholism drug abuse,
psychosi.s, or enotional or intellectual problenms. n) Patients who need
conti nuous concomitant ther apy with other inmunosuppressants,

chenpt her apeuti c agents, conpounds w th a nephrotoxic potentlal (e.q.

am ntLgl_ycom des) and drugs which are known to interact with the .

phar micoki netics of Ciclosporin (ketdenazole, erythronye-123%€henyt oin,
phenobar bitone, rifanpicin, INH carbanmazepi ne, sodium val proate). o)
Patients with abnormal baseline |aboratory values > 15% out si de nor nal
limts for the testing |aboratory. p) Patients with clinically significant

fi ndi ngs I'l’riﬁhy&mfpabiﬁbﬁmmﬂ.bm are in 8&ordance with any one of exaf 12’32’

Trial co Siyt are.in accordance w th any one of exa

to 3.9 hgptg’i %bée?'orrgfn e§3¥? %«55“%’8 @-8nd i’SrFﬁBB‘?‘l iR 3 8f xeBRin é' & o or
t he | O% cotheod®X% |cgnp®1(§iom>8ant)lataﬁp& 3E&ch patient receives a pair of 20g
coded tubes ‘bearing a two-panel |abel. The label is blue for the substance
whi ch has to _be applied on the right side and red for the left side.
Further, tihsPatdeRt nsseivasapcRpir| of (20 cqdedhtubeshbeasingiy twaipanehdabel.

i nvest i gatThe Debed, s upatdrebhe rwsbﬁnel 3 ethﬁchthﬁsd%ﬁeOBpﬂtﬁathhL r:ﬁi&?‘?m
tt a e Lear pane
2¥]?I ;/(weld i ﬁﬁ % an?;‘g%d ré’ﬁohe 1&8 ﬁ]“ﬁs uREheTe othe) Fide to be itzmated,lefit or
nmor ni ng arrdghverthags tudiiecodeputite dpyésitdgathapomak, nghorpaltiaa:toﬁuxﬁbete axidOtEé ve a
daily G clfagpods @tgpﬁﬂg' fﬁ&% qt. OH}Quﬁiﬁgmzme&cg dngl ¥ 'tﬁg?n%ﬁl. Fval ent

n@_/t est serles ca 0Sporin |s appl
amount . N&iepR=REf; pangl ESnﬁi’GsH‘?%niﬁcﬂffib*%ﬂcéEothescamlrpmtt §oxm.body surface
>25cn2 and no nmore than kg G cl osporl nis applied per week. At each clinic

visit theTest medication is applied 2x daily, morning and evening, the amount

applied depending on lesion size, to give a daily Ciclosporin dosaging of
from 0.2 to 2.0mg Ciclosporin/cm?, e.g. in one test series ca. 0.5mg
- Ciclosporin/cm?. Placebo is applied in equivalent amount. Neither trial
composition nor placebo is applied.to a body surface >25cm? and no more
than 1lg Ciclosporin is applied per veek. At each clinic visit the.
medication/placebo tubes are weighed and the topically applied daily dose.
determined. Subjects may bathe shortly before application of medication.
Disposable gloves are put on and changed to apply each trial composition
and placebo to avoid cross contamination. At least three hours are alloved
i to elapse between administration and washing of the treated areas. The
first application is supervised and a patient instruction sheet is
provided. Duration of treatment is 4 weeks. If complete clearance of
lesions occurs earlier, treatment is continued until week 4. Patients are
investigated before trial commencement (week -1), at. the beginning of the
trial (week 0) and after l, 2, 3 and 4 weeks.

Dermatological assessment (local Esoriasis sevetity index or LPSI) is
assessed by the same investigatot, not involved in medication, using the
following 0-3 numeric scales. '



medi cat i on/ pl acebo tubes are wei ghed and the topically applied daily dose
.determ ned. Subjects may bathe shortly before application of nedication.
Di sposabl e gl oves are put on and changed to apply each trial conpositi,on
|L pl acebo to avoid cross contam nation. At |east three hours are all owed
to~el apse between admi nistration and washing of the treated areas. The
first application is supervised-agg a patient instruqpooregheet is ,:.»
provi ded. Duration of treatnent is 4 weeks. If conplete clearance of o
| esions occurs earlier, treatnment is continued until week 4. Patients are
I nvestigated before trial commencenent (week -1), at the beginning of the

trial (week 0) ter 1 2, 4 weeks. assessnent
(local psoria qe'iar ty MPSI) i's é@@d&@%e sane

i nvestigator, not invol ved |n medi cation, using the follow ng 0-3 nuneric

scal es. - 49 = None 0 = none 100- 7234 (Erayh&@m - Scal ing
Ski n Thi ckness 0: None. _ 0 —none . 0 none 1 .
M ni mal : M ni mal : = Mnimal: fai ntIy det ec- poorly
defi ned bhr-ehynmlceptl bl b = uibtianaéa yt hengl = Minmnales
el evation very lLok_ %/qpq 2 =
Moder at-e: dul Ifgin T}L -‘gtgg Bve%gd‘{ tlﬁed barel |"ev on cI early
di stingui sh- table exythesa; st aseales perceptﬂ@l"éttﬂﬂ e to
pile up 3 . Stygydiight pink 3= Severe: 3 = Severe: deep/bright
wel | defi ned %1 ﬁ el evation red - scales; piled up to
conpact The t ot al LPSI range = value of erythema plus scaling plus o
t hi ckness - 0 2Ge Moderate 2 = Moderate: 2 = Moderate: - o

dull red well-defined elevation clearly

distinguish- scales starting perceptible

able ‘to pile up

3 = Strong: 3= Severe: ' 3 = Severe:

- deep/bright well defined “high elevation

red scales; piled

up to compact

The total LPSI range = ralue of erythema plus scaling plua thickness = 0 to
9 is evaluated. To enter into the study, at least 2 signs must be moderate
to severe for both selected lesions (LPSI >5).

At entry and at each clinic visit, the area of the treated lesions is
evaluated (Entry size: 4 to 25cm? for each plaque) Area refers to presence
of one or more of the three criteria, erythema, scaling, thickening.
Pigmentation within the lesion area is not considered in area estimation

The plaques are registered by photographs before (week -1) and after the
treatment (week 4). Three pictures are taken: one showing both lesions

together and one for each lesion.

Pruritus is evaluated from patient interview usihg the following scale:

0 = none
1 = minimal: occasionally has urge to scratch
2 = moderate: has urge to scratch frequentiy



9 is evaluated. To enter into the study, at |east 2 signs nust be noderate
to severe for both selected | esions (LPSI >5). At entry and at each clinic
vVisit, the area of the treated lesions is evaluated (Entry size: 4 to 25cn®
for gach pl aque). Area refers to presence of one or nore of the three
critetia, erythemm, scaling, thickening. Pignentation within the Iesion
area s not considered in area estingti-on The pl aques angmjfyghstered by
phot ogr aphs before (week -1) and after the treatment (week 4). Three
pictures are taken: one show ng both | esions together and one for each

| esion. Pruritus is evaluated from patient intervieM/using the foll ow ng

S e o (3" 00eudker MLWIRL «oOSEATCR Y el RS Ay ATLALS pfpep, 105 2 O

severe: has urge to scratch very frequently, may disturb sleep. At end of

the study, a@ gl (R Ith@SH@a5 BN E160a1" E%Qﬁé‘ntt th$5We % {H%QE %Qsaﬁé?&r fgnce

to the follown riteria eared = 100%re utiron - I mprovenment
= at Ieasta%eﬂgwué?lrt?ﬁ 5‘?118ng cnhtfrdptat | east 66% reduction of plaque

. area - noderate inprovenent: between 65% and 33% reduction of LPSI, and/or

bet ween 65% aﬁgﬁ%S%Wug%soci tg%apl aque area - poor: less than 32%

reduction of €ss n 32X reduction of plaque area - worse:
exacer bat i omasked|jigproven®nt mopt (keagt H63c ceducit tond of i m&l,amd;{ny dtedeast 6bXch

has "cl ear eGed@ét10hi 68 p2Eflidiatéa mar ked i rrpr ovenent". Physician and patient
al so indicatée,their, preference, for é? and 33ght S|de nedi cation in

accor dance” WiPPRFR e L PRFOV 8IS '&?ﬁ"t"@?l reduction of LPSI, and/or
\¢/ _ between 65X and 33X reduction of plaque area

- poor: less than 32X reduction of LPSI and/or less than 32% reduction of
plaque area

- vorse: execerbation of disease

Therapeutic success is defined as eny lesion ﬁhich has "cleared" or which
exhibits "marked improvement".

Physician and patient also indicate their preference for left or right side
medication in accordance with the foilowing criteria: |
. left side definitely better
. left side slightly better
-+ no difference detectable
G . right side slightly better
. right side definitely better

To test efficacy at the end of treatment, subject LPSI ecores and lesional
areas are ccmpared by means of the VILCOXON-Sign Rank test for paired
treatments between Ciclosporin-treated eides'and placebo treated sides with
respect to change in score from baseline to after 4 weeks of treatment.

All further comparisons (at other time points and for the remaining
parameters of efficacy), including the p-values attached to ‘them, are taken
as descriptive of progress in trial.

In.the above trial, subjects exhibit marked improvenent in psoriatic
lesion, e.g. of LPSI scores for erythema, scaling and skin thickness, on



. left side definitely better . left side slightly better . no difference
detectable . right side slightly better . right side definitely better To
test efficacy at the end of treatnent, subject LPSI scores and | esional
areas are conpared by nmeans of the WLCOXON Sign Rank test for pairéd

tr
re

atments between Ciclosporin-treated sides and placebo treated sides mnth
gpect to change in score frombaseline to after 4 weeks of treatnment.

further conparisons (at other timedBoints and for thel@@i@34ing paranetsrs
of efficacy), including the p-values attached to them are taken as
descriptive of progress in trial. In the above trial, subjects exhibit

mar ked i nprovenent in psoriatic lesion, e.g. of LPSI scores for ‘erythems,
scal i ng sidds std whid¢h aksesompoyition -compPising Ciclosporin is appli¥d 4234 si des

w th s qovpatef SR Yih KootV PG, SRIBEONA AqbrBllen s afF (00

t oget herramr#d.npvmﬂémmithnim@eﬁcw {m |necordedr valuesi fors pouri@ieltmsporl n
treated @321660613hCEkelithd d%' é&ﬂh@e& rAthoplatesle treld bidés.results are al so

obtained in trials of parallel design for subjects exhlbltlng cont act

dermatitis as diagnosed via 3 or

- Typi caostieivd ekogitsaare @lsd robrainedn in Firdsls @f pardldel fdeeagn @oror

roni ca rmatitrs ersona

Pruritus

Typical morphology and distribution:

Flexural lichenification or linearity in adults
Facial and extensor involvement in infants and children

Chronic or chronically-relapsing dermatitis
Personal or family history of atopy (asthma, allergic rhinitis, atopic
dermatitis); | ' '

plus 3 or more minor featufés_includihg:.

Xerosis, ichthyosis/palmar hyperlinearity/keratosis pilaris, immediate
(type I) skin test reactivity, elevated serum IgE, early age of onset(< 5
years), tendency toward cutaneous infections (esp. Staph. aureus and Herpes
simplex)/ impaired cell-mediated immunity, tendency toward non-specific

hand or foot dermatitis, nipple eczema, cheilitis, recurrent

conjunctivitis, Dennie-Morgan infraorbital fold, keratoconus, anterior
subcapsular cataracts, brbital darkening, facial pallor/facial erythema,
pityriasis'albé, anterior neck folds, itch vhen sweating, intolerance to
wool and lipid solvents, perifollicular accentuation, food intolerance,
course influenced by environlentallemotional factors and vhite
dermographism/delayed blanch. The trial period is three weeks, with
evaluation on a scale of 0 to 3 for the following parameter;é

pruritis, erythema, exudation, excoriation and lichenification.

Topical formulations as hereinbefore described in examples 3.1 to 3.9,
containing 1-10% Ciclosporin, for example the 5. 0% composition in
accordance with example 3.7 are also found to be effective in the treatment

nore of the following criteriat - Pruritus

i near e AU TR LonPU0k SELAINOEs Y ELUGRURG 10 4 4rgemapdu%h' |dren

ChroniC

i story
of at opyfaldevingacriterdayic rh| nitis, atopic dermatitis); '

Q_)



plus 3 or nore mnor features including: Xerosis, ichthyosis/pal mar
hyperlinearity/ keratosis pilaris, imediate (type |) skin test reactivity,
el evated.serum I gB, early age of onset(< 5 years), tendency toward

cut aneous I nfections (esp. Staph. aureus and Herpes sinplex)/ inpaired
cell-nediated i munity, tendency toward non-specific.hand or foot
dernﬁkﬁtls ni ppl e eczema, cheilitis, recurrent conjunctivitis,
Dennie-Morgan infraorbital fold, ker4ﬁ econus, anterior seggagsul ar
cataracts, brbital darkening, facial_pallor/facial'erythena, pityriasis

al ba, anterior neck. folds, itch when sweating, intolerance to wool and
l'ipid solvents, perifollicular accentuation, food intolerance, course

i nf | uencedy ] BergiE OUTRAE 8l deRBi1:283ds LRl QESof e
der nogr aphi sni del éyed bl ancﬁe The tr |sal peri o%l :&gowﬂeae weeks, with

eval uation on-a scale of 0 to 3 for the follow ng parameters: pruritis,
eryt hemn, Bxadedrdance aichrihat faregatnk ICYchanTil cat umcafémlfealug‘eomyl ations
as hereinbefore described in exanples 3.1°to 3.9, containing 1-1 %"
Ciclosporin, for exanple the 5. G% conposition in accordance wi th exanple
3.7 are alBo Adwethod cpfbefﬁercftenzuimunqsupneessdmtqremﬁ -inflafiBatory therapy in

100- 7234 of ahl b&r GAnhé tﬂ&féw 'Jﬁiéhan?etﬁ@& rﬁfasai&‘lﬁﬂ?enw[go sgid
accordance\Mt{h e foregoi IS I'n X
met hod of ef f SRFeRG #‘hﬁgg%%tggﬁr@eng ofi %?FPQFW i AeRrenlyate arshorhonbic
subject in neenbstthkrﬁn’in i, clis IOYERAGHITD) . | gseds defined Sirf¥eir "ghyt Gné Hfda3
subj ect an eftggplxﬁmﬂpnunt of Ciclosporin in non-solvate orthorhonbic

crystal form T.e. "as CY-A/ X-111, e.g. as defined under any one of A3 to A7
above. Purposes for which the above nmet hod i s applicable include treatnent

of any di H¥pEse¥ £6°WhiLh Athed@bdva! Réthaaf £y ﬁpﬁm‘asw%@lcmhé %LééﬂmQH¥ 't Rp Of
G cl ospori prev. nilon of tr | ant rejection, _treat

aut o- i nmu S?Sﬁgl‘?é SE W §§d§e§ei$ﬁ§§f’ﬁﬂﬂscﬁ4 bednin Felation sease of
Ciclosporin, e.g. prevention of transplant rejection, treatment of
auto-immune or rheumatic disease, treatment of any other disease or
condition involying undesirably high response of the immune system,
treatment of parasitic infection, treatment of chemotherapeutic resistance,
e.g. reversal of tumor resistance to anti-neoplastic chemotherapy, as well
as the treatment of alopecia. The above methods are in particular
applicable to the treatment of diseases or conditions of the skin or eye,
e.g. psoriasis, atopic or contact dermatitis, corneal transplant,
conjunctivitis and uveitis, by topical administration, as well as to the
treatment of rheumatoid arthritis or other disease or condition of the
joint, by intra-articular administration. )

The present invention aecordingly_providesi

E. Ciclosporin in non-solvate orthorhombic crystal form, i.e. as
L J




condi tion involving undesirably high response of the inmmune system
treatnent of parasitic infection, treatnment of chenotherapeutic resistance,
e.g. reversal of tunor resistance to anti-neoplastic chenot herapy, as. well
as the treatnment of al opecia. The above nmethods are in particular
applicable to the treatnent of diseases or conditions of the skin or eye,
e.g. psoriasis, atopic or contact dermatltls corneal transplant, £ v
cos unctivitis and uveitis, by topi administration, as well as to tH&
treatnent of rheumatoid arthritis 8 ot her disease or 10@n{d@3%i on of the
joint, by intra-articular adm nistration. The present invention accordingly
provi des: E G closporin in non-solvate orthorhonbic crystal form i.e. as
- 44 - 100- 7234 CY-A/ X-111, e.g. as defined under any
one of A3 t 6Y-A47Xabtlsece. torasuéaﬁaedalqdharmcm iofaA3 te. 4" above,ufor iuset ¢
treatment of piimblaR3EE Ok, £OHE I 17 SRCLAINANY Se55ly hPLddle’ By 7o a1T ON

to D above, for exanple for--use as -an I NMUNOSuUppr essi v

anti-infl anﬁ&"!@r‘?’é@én?e“&&mq set forth dncrelatden (toi B mnescﬂovaemple,

or t hor honbi oE fuget4d ahOiniunbsepprassivé- é¥ dmkilintashatafy dgeh S ds A a@nY
one of A3 to A7 above, for use in the preparation of a pharnaceuti cal

conpostiion for use as defined under E above. To assist identification of
Cycl ospdti ncidmmrisblivatoe-solmgmmhnnhtmbystatrstﬂ rfprm, d.eC¥sA X- 111,

X-ray pOWdeéYQ!/fx 192 ARNY gt &’efiﬂ&d C%dépsn '&n@%ﬁ d‘ it ol 4 aiax\?edl ?Gfﬂsusg il%lbl o s

and CY-A/ X-1] aiso re erre erein, rovi Pt e oW ng
| to II1. FFhe prepagatiemsf arniwa%%euéi?@pIcesmtawbrtoafuqehes Xefigedonder
di ffracti onusdexgRadboveOom wWhi ch the data in Tables | to Il were obtai ned.
The diffraction di agram was obtai ned enpl oying a Guinier-Dewl ff Il canera,
using Cukmradi ation, X = 1.542 A

To assist identification of Cyclosporin in non-solvate orthorhombic

crystal forn, i.e. CY-A/X-III, x-ray powder diffraction data for
CY-A/X-III and for the two forms CY-A/X-I and CY-A/X-II also 'referreq
to herein, are provided in the fol_l_ow:lné Tablé_s I to III. Fig. IV
attached provideé a representation of the X-ray powder diffraction
diagram from which the data in Tables I to III were obtained. The
diffraction diagrani wa§ obtained employing a Guinier-DeWolff II camera,
using CuKa-radiation, A = 1.542 A. |
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'100- 7234, TABLE | X- RAY DI AGRAM FOR CY- A/ X-I Line

13.0
10. 3
9.4
7.1
5.85
100-7234 * 5 o
4.58
4.0
3. 45

X- RAY DI AGRAM FOR CY- A/ X- 1 |

d (A I ntensity 1.
11. 4 | Vs 3.
9.7 . VS 5.
8.25 | VS 7.
6.1 e M 9.
5.6 -4 - 511
4.81 S 13.
4.25 M 15.
3. 67 B M 17. -
46 - 100- 7PABLETAB| E | |
d (A ' Intensity 1.
11. 4 : VS |

X-RAY DIAGRAM FOR CY-A/X-1

17.9

Line No. - S d Q) Intensity
. 13.0 Vs
2. 11.4 Vs
3. ©10.3 Vs
4. 9.7 Vs
5. 9.4 Vs

6. | 8.25 Vs
7. 7.1 S
8. - 6.1 M
9. 5.85 S
10. 5.6 s
11. | 5.25 Vs
12. 4.81 S
13, | %58 S
14. 4.25 M

15. 4.0 M
16. - 3.67 M
17. 3.45 M
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; 11.0 S 4., 6
5. 10. 2 S 6. 8.9
7. 8.7 - M 8. 8.1
0. 7.2 VS 10. 6.3
11. 5.95 M12. 5.7
13. 5.35 - 46 - M 14. . 100-7234 5.1
15. 4.85 S 16. 4.8
17. 4.55 M 18. 4.4 .
- 47 - _ 100- 7234 TABLE 111 X-RAY DI AGRAM FOR
-A/X-111 Line No. o ) Intensity 1.
12.0 M 2. fhetf s 10. 4 | Vs 3.
9.6 S 4, 8.7 S 5.
7.9 M 6. 7.7 S 7.
6.7 - M 8. 6.0 M 9.
5. 83  X-RAY DIAGRAM FOR GY-A/X-II
Line No. - -d (A) Intensjityl
1. 17.9 )
2. | 11.4 . Vs
3. 11.0 S
4. 10.6 M
5. 10.2 S
6. . 8-9 ] M
7. : 8.7 M
8. 8.1 M
9. T2 Vs
10. 6.3 M
11. 5.95 M
12. ' 5.7 M
13. ' . 5.35 M
14. 5.1 S
16. 4.8 M
17. : 4.55 M
18. ' 4.4 M

60



10. 5.

3 M 11. 5.2
M-12. 4.92 S.13. 4. 88
'S 14. 4.58 M 15. 4.48
M 1Q. 4.0 M 17. 3.59
M 18. 3.-38 MVS = very strong S = strong M=

rTEdI% CLAIM5 1. Giclosporin in.ngn=sol vate: orthorhojgy.g244 ystal form

cl osporin in non-sol vate orthorhombic crystal formhaving a crystal
lattice =.a 12.7 A, b.= 15.7 A, ¢ 36.3 A volume per asymetric unit =
1804 A. 3. Ciclosporin in non-solvate orthorhonbic crystal form exhibiting
~the followi ng X-ray powder di ffraﬂﬂL%nIﬂ'uar acteristics: Line No.

d(a . Intensity 1. —=—=—== - 12.0 M 2.
10. 4 Vs 3.0 9.6 | S. 4.
8.7 | S 5. - 7.9 . 6. 7.7
S 7. 6.7 - . N 8. . 6.0
¥ X-RAY DIAGRAM FOR CY-A/X-III
Line No. d (d) Intensity
- o -
1. 120 M
2. . 10.4 Vs
3. 9.6 S
4. | 8.7 S
5. 7.9 M
6. 7.7 s
7. 6.7 M
8. 6.0 M
9. 5.83 '8
10. 5.3 M
11. 5.2 M
| 12. 4.92 5.
N\ 13, 4.88 s
14,  4.58 M
15. 4.48 M
16. 4.0 M
17. 3.59 M
18. 3.38 M

VS = very strong
S = strong
M = medium



5.83 - S 10.
5.2 . M 1\M2
4. 88 S 14

PR R e
NOwE

cas wad M o,

. 3.59
98 = very strong S = strong K = nedlun14 Clclosporln accordlng t&;;
any one of claims 1 to 3, free or subskqﬂs?ally free of Ciclosporin in any
other form 5. Ciclosporin according to any one of clains 1 to 4 in pure
or substantially pure form 6. G closporin according to any one of clains
1to5in fine particulate formwherein the conponent particles have an
aver age part¢iargssi ze of <200 uM 7. Ciclosporin according to claim6
wherein the Tonponent particles have an average particle size of fromO0.5
to 200 uM 8. Ciclosporin according to claim6 wherein the conponent
particl es hale Eickospoaige ipandn-sblvatiezer thbrhdibitMrystal Gochosporin
according to any one of clains 1 to 8 consisting predom nantly, or
consisting entirely or substantially entirely, of non-conm nuted crystal ,
material . 102- CFE$£;§pBF4q1i&c%ﬂﬂ'&P*K?tFo°%ﬁ¥9r%ﬁﬂ?16f°F?F5§¥n¥°6mth?V9“EWiere|r1 t he
conponent parti gkpseadl Patr@e@ra sed predomnantly of, or are

a=12.74, b=1574, ¢ =36.3 4 volume per asymmetric unit =

S0

1804 A.
3. Ciclosporin in non-solvate orthorhombic crystal form exhibiting
the following X-ray powder diff:action characteristics:
Line No. d (&) Intensity

1. | 12.0 M

2. 10.4 Vs

3. 9.6 S .

4. , 8.7 S

S. 7.9 M

6. 7.7 s

7. 6.7 M \_J
8. 6.0 M

9. 5.83 S

10. : 5.3 M

11. ’ 5.2 M

12. 4.92 s

13. 4.88 S

14. 4.58 M

15. 4.48 M

16. 4.0 M

17. 3.59 M

18. . 3.38 M




conprised entirely or substantially entirely of, non-comm nuted
mcro-crystalline material. 11. Ci.closporin according to any one of clains
1 to 10 in sterile or substantially sterile conditi lm lﬂ“lL M S*
12. Process for the production of Ciclosporin in nmﬂm“mm I honbi ¢
crystal ,form which process conprises crystallising & cFospor'tnsfrdm a

Ci cl gsporin non-sol vate orthorhonbi.c crystal bearing solvent nmedi um and
recovefing G closporin non-solvate ortho i c crystals thus obtained. 13.
A pharnmaceuti cal conposition conprising a) G closporin in non-solvate

ort horhonbic crystal formas active ingredient, together with b) a

phar maceutically acceptable diluent or carrier therefor. 14. A

phar maceuti cal conpo®s t=i eeryaseoomgi Nng to claim 13 wherein G closporin
present in said conpesi tioh S predom nantly, or is entirely or
substantially entirely, 1'n mon-solvate orthorhonbic crystal form 15. A
phar maceuti cal conpd$ist mediwaccording to claim13 or 14 having at |east one
conpartment or phase conprising Ciclosporinin non-solvate orthorhonbic
~crystal form said crystal formbeing distributed or distributable

t hr oughout said conpartnment or phase. 16. .A pharmaceutical conposition
accordibng E)IO CIF]ai m&B_oswﬁeixeialacs:aiidgthahyllolnEOdrs]mciISiuﬁ gt fcf lzl,ltﬁldseobxr-] g
di stri butabl e -ho ' 0 uhgt i neQus t hr oughout sa
conpar t ment or pgggg&ea%gﬂ%ypgﬁ%rgge%%é p%grr%om i°§§e5céé5wﬂi ng to any one
of claims 13 to 16 conprising G closporin as defined in any one of clains 2

to 11. 18. A phar gRERIpbEAt 2€PORARE !t AnP A" 8 Ralih 3N¥o AEn Yurk! i M5 13
toKu/_ subStantially pure form. '

6. Ciclospo;in according to any one of claims 1 to:SIin fine .
particulaté form wherein the COmpqnent parti;les have an average
particle size of <200 uM.

7. Ciclosporin according to claim 6 vherein the component particles
have an average particle size of from 0.5 to 200 uM.

8. Ciclosporin according~to claim 6 whereih the componénf particles
have an average particle size of <25 uM.

9. Ciclosporin according to anylpng of claims 1 to $ consisting
predominantly,'or_consistipg'entirely-of substantially entirely,
of non-comminuted crystal material. .

10. Ciclosporin according to any §ne_of:claims 6 to 9 wherein the
component particlés are_cqmpfised predominantly of, or are
comprised enfirély or substanfially éntireiy of, ndn-comminuted
micro-crystalline material.

11. Ciclosporin according to any one of c1aimS'1 to 10 in sterile or
substantially sterile condition. .



17 in flomabre-forn1pernitting t opi cal appliQaLLanQL_aprLcaLLan by

injection or infusion. (err) (err) 19. A pharnmaceutical conposition
according to any one of clains 13 to 18 conpri ﬁllmmmﬂnlﬂ iLlI 30% by
wei ght of GCiclosporin based on the total weigh Wion. ‘20

G closporin according to any one of claims 1 to"11°fdr Use’as”a
pharmaceutical. 21. G closporin according to claim20 for use as an
| mmunosuppr essi ve or anti-inflannatQ;!agggnt. 22. G closporin.accordi ng=%
any one of clainms 1 to 11 for use in preparation of a pharmaceuti cal
conposition for use as an i nmunosuppressive or anti-inflanmmatory agent. 23.

Cicl osporin according to claim?22 for use in the preparation of a

it ined in,any one of clai 13 to 19.
conposi ti Onl@? ﬁ%%iéss gor the gfoéactfgn of Cfl%osporin in non-solvate

orthorhdmbic'crystal form which process comprises'crystallising
Ciclosporin from a Ciclosporin non-solvate orthorhombic crystal
bearing solvent medium and recovering Ciclosporin non-solvate
orthorhombic crystals thus obtained.

13. A pharmaceutical éompositibn ¢6mprising“
a) Ciclospbrin in non—solvate'orthorhombic crystal form as active
ingredient, together with | '
b) a pharmaceutically accehtable diluent or carrier therefor.

14. A pharﬁaceutical composition according to claim 13 wherein
Ciclosporin present ih said!compo#ition is predominéntiy, or is
entirely or substantially entirely,'ih non-solvate orthorhombic
crystal form. -

15. A pharmaceutical composition according to claim 13 or 14 having at
_least one compartment or phase comprising Ciclosporin in-
non-solvate orthorhombic crjstél fofm, said crystal form being
distributed or_distributéble throughout said compartment or phase.

16. A pharmaceutical éomhbéitibn according to cliim_ls vherein said o/
crystal form is distributed or distributable hbmoéeneously or
substantially homogeneously throughout said compartment or phase.

17. A pharmaceutigal compositioﬁ adéording to any one of claims 13 to
16 comprising Ciclosporin as defined in any one of claims 2 to 11.

18. A pharmaceutical coﬁposition'aécotding to any one_qf claims 13 to
17 in flowable form permitting topical application or application
by injection or infusion.
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19.

20.

21,

22.

23.

N P
A pharhaceutica1 composition according to any one of claims 13 to
18 comprising from 0.05 to 30% by weight of Ciclosporin based on

the total weight of the composition.

Ciclosporin according to any one of claims 1 to 11 for use as a
pharmaceutical.

Ciclosporin according to claim 20 for use as an immunosuppressive

or anti-inflammatory agent.

Ciclosporin according to any one of claims 1 to 11 for use in the
preparation of a pharmaceutical'composition for use as an
immunosuppressive or anti-inflammatory agent.

Ciclosporin according to claim 22 for use in the preparation of a
composition as defined in any one of claims 13 to 19.




