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components include lecithin? MO.HTANOL-68f EPICURON 120 

{Lucas Meyer, Germaay) which is a mixture of about 70% of 

phosphatiaylcholiite, 12% phosphatidylethaholajnine and 

about 15% othar phospholipids; OVOTHIH 160 (Lucas Meyer, 

S Germany) which is a mixtare comprising about 60% 

phosphatidylcholine, 18% phosphatidylethanolaaine and 12% 

other phospholipids; a purified phospholipid snijcture; 

LIPOID E-75 or LIPOID E~S0 (Lipoid, Germany) which is a 

phospholipid liixtttire comprising about 86%: 

10 phosphatidylcholine, 8% phosphatidylethanolamins, 3.S% 

ttoi3*-polar lipids and about 2% sphingomy el in. Purified egg 

yolk phospholipidsj soybean oil phosphoiipids or other 

purified phospholipid siKtures are ussful as this 

component. This listing is representative and not 

15 limiting, as other phospholipid materials which are known 

to those skilled in the art can be ttssd. 

The surfactant chosen should preferably be non-ionic 

to minimize irritation, and one skilled in the art can 

conduct tests to routinely select specific surfactants for 

20 this purpose. Generally^ the surfactant is a non-ionic 

alkylene oxide conisnsate of an organic compound which 

contains one or moti hydroxyI groups, for example, 

ethoxylated and/or propoxylated alcohol or ester compounds 

or mixtures thereof are commonly available and are well 

25 known to those •skilled in the art, Suitable surfactants 

include? bat are not limited to, T^LOXAPOL; P0L0XM1ER 

4070? mwxmm isa/ PGLYOXYL 40 Stearate? EMOLFOR EL~620, 
PGLfSORBATE 80, and POLYSORBATE 20, as well as various 

compounds sold under the trade name TWEES (IC1 American 

30 inc., Wilmington, Delaware, U.S.A,}, PLmmtC F-SS (trade 

name of BASF, Ludvigshafen, Germany for a copolymer of 

poiyoxyethy 1 erse and poiyoxypropylene}. At this time, 

PLUROSIC F-~68 and the POLOXAMSR 1S8 are preferred. The 

TYLOXAPOL and TWEEN surfactants are also preferred because 

JS they are PDA approved for human use. 

The aqueous component will be the continuous phase of 

the emulsion and may be water, saline or any other 
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suitable aqueoiis solation which .can yielsi an isotetiic and 

pH controlled preparation. 

In addition, the compositions of the invention may 

also comprise conventional additives such as preservatives 

$ and antioxidants. Topical preservatives include 

Thisierosai, chlorbutanol, and methyl, ethyl, propyl or 

butyl parabans - The preferred oil phase antioxidant is 

a-tocopherol or ̂ -tocopherol succinate. The aqueous phase 

my also include an antioxidant or a chelating agent of a 

10 polyamine carboxyliq acid such as ethylene diamine 

tetraacetic acid ("SDTA"), or a pharmaceutically 

acceptable salt thereof, 

The drug, cosmetic, or active ingredient, alone or 

with the oily excipients, are sjixed with a sufficient 

IS amount of surfactants and/or dispersing and suspending 

agents to allow dispersibility within the desired size 

range in aqueous medium. The surfactant(s) may be any 

pharmaceutically acceptable one{s5 that enable(s) adequate 

dispersibility and stability of IShe droplets In aqueous 

20 medium, in a form of stable sutoroicron si£e~range droplets. 

The drug, with or without oily excipients, is vigorously 

mixed with an aqueous solution that may contain 

surfactants, to result in submicron droplets of the drug 

and excipients. if needed, a high shear mixer and a high 

25 pressure hoRiogeniser are eaplaved to achieve the desired 

droplet size. Sonication is an alternative method to 

achieve the desired submicron droplet size, 

Highly efficient delivery of the submicron droplets 

to the skin Is obtained with a dosage form which is semi-* 

30 solid. To produce a semi-solid composition, many methods 

may be applied; addition of gelling agents, such as 

carbopols and adjusting to a pH, organic thickening agents 

such as polyvinyl pyrrolidone (PVPJ or a hydroxypropyl 

methyl cellulose (HPMC) poller, or cetostearyl alcohol 

35 and other waxes that may rigidify, solidify or increase 

the viscosity of the aqueous dispersion to the desired 

consistency level, inorganic thickening agents such as 
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clay or other fased silica {AEROSIL or CMOSIL)alaaifta 

sijnilar eolloidal particles can be used to iacrfease 

viscosity of the formuiatidn. It is also possible to use 

oil concentrations on the higher end of the disclosed 

S range to achieve higher viscosity cosspositions. However., 

use of greater than 30% oil causes difficulty in achieving 

the desired siroplet size. 

Che&sicaX skin penetration enliancers jnay £>& 

incorporated into the formulation to enhance penetration 

of the active ingredient through the skin. 

decyl methyl sulfoxide, N-dodecyl 

In this 18 

regard, DMSO 

pyrrolidone, dscanoi, dod&cancl, an orfanic acid such as 

oleic acid, or the like can be used, overall 

pharmaco1ogica1 effects achieved with the combination of 

chemical enhancers and sutanicrcn droplets are greater than 

for either coatponent used by itself. 

This invention provides submioron spheres (or 

droplets) that are an insoluble assembly of unique 

entities dispersed in an aqueous phase with the aid of 

appropriate surfactants or emulsifying agents. The 

emulsifying agent and surfactant form a protective layer 

around the droplets thus enabling efficient dispersion and 

suspension of the oily phase in water. This layer is a 

monolayer, polar by virtue of the surfactants. The 

present .droplets- are neither vesicles nor liposomes since 

no biiayers resembling the biiayer forroing the living cell 

wall is formed. Micelles may be formed and be present, 

but ®ay account for only a very small fraction of the 

surfactants and insoluble aatter of the formula and in 

nsgligibXe quantities, usually lass than about 1% of the 

total mass of insoluble matter and surfactants or 

dispersing agents. 

Experiments carried out and measurements by means of 

photon oorreiation spectroscopy (Coulter N4MD) and laser 

diffraction (Coulter LS13G) indicated that the droplet 

size in the compositions of the invention is in the size 

range of about 0«02 to about 0,5. microns. Preferably, the 

is 

20 

25 

30 

35 
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size rang® is mainly in the 0.1 to 0-3 micron (i.e., 1Q0 

to 300 nia) range. 

Depending sn the inherent activity of the active 

incfrediftRt its quantity has to be a&jasted: £or each 

5 specific drug. 

Compositions according to the invention for topical 

application to obtain a topical or s^steBiio effect, 

contain, for example as active ingredient: steroids or 

non-steroidal anti~inflasmiatory drugs, antiisiotxcs, 

3.0 antifungals, antivirals, antihistaMnes, antineoplastics 

or local anesthetics. Specific examples would include 

s«festances such as clotrimazole, bifonazole, tetracyclirie 

miconazole, triamcinolone, amphotericin gentajjiicin, 

hydrocortisone, iodaxuridine, diphenhydramine, minoKMil, 

IS lidocaine, tetracaine and clindamycin. 

For systamic effects, the following categories of 

drugs are suitable: hypnotics, sedatives, aMxlolyfcics, 

antideprassanfes, anticonvulsants, anti-inflaMaatory arugs, 

anti-fungals, prostanoids, prostanoid agonists, prostanoid 

20 antagonists, analgesics, hormones and vitamins. Specific 

examples would include lipophilic peptides# barbiturates, 

benzodiazepines, phenothiazines, cyclosporin, 

diphenoxylate, physatigmine, tacrine, diclofenac, 

dexaiaethasone, prostaglandins, nifedipine, nitroglycerine, 

25 atropine, verapamil, fentanyl, lipophilic peptides, 

ketotif en, phenytoin, miconaKOle and Jcetoconaaole. 

For cosmetic effects, the active ingredient might be 

for example Vitamih A, Vitamin E, a polyunsaturated fatty 
acid such as ei.cosapentanoic acid, retinoids, carotenes 

30 aM ben 2oy 1 peroxide. 

Instead of a viscous composition, the droplets of the 

invention can be topically and transdermally applied by an 

article which includes the droplets, an active ingredient 

and a support for retaining the composition thereon. The 

35 support Would" include an adhesive for securing the article 

to the skin of a subject. A wide variety of active 

ingredients, including steroids such as estradiol, 
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nicotine or nitroglycerine, can be administered by this 

article, which would generally foe In the forja of an 

occlusive dressing or an adhesive patch-

In the following description, concentrations will be 

5 indicated by % which denotes the concentration by weight 

of the component per 100 units volume of entire 

compositiGn* All indicated concentrations should be 

understood as standing each toy itself, and not cumulative. 

It should be appreciated by the artisan, however, that 

there is sojne dependency between the concentrations of the 

coroponeiyts, e.g., higher concentrations of the oil will 

10 

and surfactant-

The emulsion used in the compositions of the present 

invention^ may comprise about 0.5 to 30% oil, about 0.1 to 

10% eniulsifier and about 0,05 to 5% surfactants. 

Genera1ly, increasing the concentration of the non-aqueous 

phase, i.e., the combined concentration of the oily and 

the am&hiphilic phase, increases viscosity of the 

composition, In order to obtain a viscous composition, 

the concentration of the oil could be increased to about 

20 to 30%. M noted above, another way to increase the 
viscosity is to add a pharmaceuticalIy acceptable gelling 

or thickening agent, such as Carfoopol or the like. These 

viscous compositions are useful as creams or ointroents. 

preferred concentrations of the components are as 

follows; afeput ,5 to 201 oil; about 0.2 to s% of the 

esjulsifier, with about 0.2 to 1% being particularly 

preferred; and about 0.2 to 5% for the surfactant, with 

about 0.2 to 1% feeing particularly preferred. For a 

viscous coiaposition, about 0,2 to 15% of the gelling or 

thickening agent can be included. 

The drug or cosmetic agent (the active ingredient) is 

present in an amount of about 0,05 to 5% by weight of the 

composition, preferably about o.i to 2.5%, Depending upon 

Whether the active ingredient is hydrophilic or 

hydrophobic, it will be physicaily present in the oily 

is 

20 

25 

36 

35 
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phase or the aqueous component, Msb, the pH of these 

coiRpasitions should b& in a ra^ge which is suitable for 
the stability of the active ingredient, but slightly 

acidic or as close to netitxal as possible for 

5 cosipatibxliry with the skin. 

Uhe invention is illustrateci with reference to the 

above-raent ioned examples r which are to be construed in a 

strictly non~ 1 iirdtati.ve manner. 

y:-

10 

The enhanced topical and transdermal effects of drugs 

adsiinistered in emlsions comprised of submicroxi size 

droplets in comparison to standard cream formulations and 

cojBHjercial preparations was estatolished in several test 

Antiinflammatory agents were tested utiliging 15 systems, 

the carrageenan induced paw edema in guinea pigsx 

Tranquilizers were assessed in guinea pigs utilizing 

behavioral, tests indicative of sedation. Local 

anesthetiGs were tested in healthy human volunteers on the 

basis of loss of local sensation following application of 

various freparations:. 

The following sumiaarises the systeals used and results 

obtained with the formulations tested* The following 

cases are to be construed as examples in a strictly non-

limitative fanner. 

ao 

25 

SXMPI.E it A diazepam submicron cream prssparation was 

macie -as fQllows: 0.S g of diazepaai are mixed with 9 q of 

jnediuju chain triglyceride {MCf.} oil and 1 g of lecithih 

until an homogeneous oily phase is achieved. The oily 

phase is then dispersed into 90 al of an aqueous phase 

•Which includes 2 g of PLURONIC F-6S and 0,1 g of a mixture 

of jnethy 1 and propyl parabens by initial mixing with a 

magnetic stirrer followed by a high shear mixer {Polytroh 

K30QQ} for 5 Hiinutes at aô ooo mm to form an emulsion-
Farther treatment of the emuisioh is conducted in a high 

pressure homogenisar {APV - C-aulin) at 800 bar for 6 

3.0' 

'3'S 



0234

WO 93/18752 PCr/US<B/028Oft IS 

minutes (about 10 cycles) at 45-55"C. Thereafter* the 

emulsion was cooled to room temjoeratiire and the aiean 

droplet size was measured size to be 120 nanometers having 

a very narrow distribution with practically no droplets 

S above one micron (lass than 0.5%) being detected. 

CARBOPOL is added to a final concentration of 0.3%, 

Finally, the pH is elevated with sodiu® hydroxide to ? and 

a seBi-solid submicron droplet preparation is achieved. 

Example 1 was repeated using 6 g MCT oil and 

The mean droplet size was found to be 150 

10 EXAMPLE 2 i 

3 g oleic acid-

nanometers. 

EXAMPLE 3: •{Comparative) A formulation was made in the 

same manner as Example 2 but without the procedure to 

reduce the droplet size. The £inal-.droplet size was 

between 5 and 50 microns. 

3,5 

{Coisparative) A conventional diazepam crsaat 

was prepared as follows: diazepam 0,5 g, MCT oil 9 q, 

emulsifying wax 9 g, hot water 81 si, A classical 

technique was used whereby the wax was iselted, the oil and 

drug were added, and then the hot water was added with 

vigorous stirring» The mean droplet sise of the cream was 

between S and 50 microns. 

20 

25 

The systeitiic tranguilî ing effect of topically SXMIPLE 5 ; 

applied diazepam Greams of the first four examples ware 

investigated and compared to the systemic administratiGn 

SO of diaaapam, as follows. 

Materials and Methods 

Guinea pigs, wales, and females, having a body weight 

of about 250 g wero shaved 24 hours before appliaation of 

the creams. The following formulations were applied; 

35 (a) diazepam 0.5% - small drops (Example 1}; (b) diazepam 

0xS% - small drops with oleic acid (Example 2); 
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(c) diaaepas 0.5% - large drops with oleic acid (Ejeasple 

(d) diaaepa® 0.5% in a convantianal cream of larg-® 

five graias of each preparation 
3K? 
droplet size. {Example 4).. 

was applied on the shaved area, i.e., about 20 c% of each 

5 gmnss pig. 

CoEteiercially availafeie par©nt«raX preparations wers 

also used as controls, as follows.(e) diaaepam 5 ucf/ml 

{vials of 2 ml), 10 ag/fcg administered intra»tiscularly# 

a.nd (f) the same preparation administered subcutaneously 

(10 sg/Jcg). 

Clinical appearance, following application or 

injection, was checked and recorded, 

tsrs-iination times of the effects were recorded. 

Three basic behavioral tests, indicating level of 

sedationf were used 

Eighting reflejc: animals are positioned on their back 

and. the time that is required to return to normal position 

Three levels of sedation are scored; low 

(score 1) - animal returns iramedlately to normal position; 

moderate, (score 2) - up to 30 seconds are needed to return 

to normal position; severe-deep (score 3} ~ more than 30 

seconds are needed to regain normal position. 

10 

The onset and 

IB 

(a) 

was recorded. 

20 

Step test: animals are positioned on a S cm high 

The time interval 
m 
step, with the forelegs on the step, 

for changing- this position was measured for each animal. 25 

The sa»e course of time that was used for scoring of 

righting reflex was used here. 

Animals were positioned on their hind legs, their 

forelegs put on the top of their cage (20 cm high)-

time interval for changing this position was measured for 

The same scoring methodology as above was 

(c) 
The 

38 

each animal. 

used here. 

k total aggregate score for each animal was 

calculated to show the state of sedation for this study. 

The results are shown in Table 1. It was found that 

m 

35 

topically applied diazepam is very effective when 

delivered in submicron droplets, A systsmic-like effect 
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my 'be achieved with tihis preparation.t but the same dos® 

in large droplet foxrmiiiation was not effective,. Also, the: 

inclusion of oleic acid in the formulation reduces the 

time for onset, of activity and duration. 

§ 

Bffica<sy of Differeat ©Epical aod Systemic 
DiazepaK Poraulstioas ia Guiaea Pigs, 

So, Sf 
Animals 

table 4; 

score Time of 
Activity 
froin) 

T:E'®atmsnt: 

10 Siizepam, i,®,., 10 iftg/kg 

Siaseg'Sm, / 10 mg/.kg 

Diazepam O-S'*, crea.'ts fS g) 
$ujs»tcror5 drops 

Diazepam O.S% cream (5 g) 
subrrii.cron drops with oleic 
acid 

Diazepam 0.5% crease (S g) 
large drops with oleic acid 

Classical diasepam Q.2% 
cream (S g) 

j{| 39.0 1S-120 

52.8 15-120 

47.5 45-240 

4 

43.7 30-120 

IS 
5 3.0 

C' 

EXAMPLE 6: iEJcaaiisle 1 was repeated using TWSEN-S0 instead 

of PLURORIC :F-68. The sean droplet, size was I?G 
nanometers and an enhanced tranquili^ing effect 

substantially equivalent to that of Example l was 

deteGted. 

2 0 

25 
Example i was repeated using EMULFDR EL-620 

The mean droplet size was: found 
mmhz ?-
instead of PLURONIp F-68. 

to be 100 nanometers and the activity was eomparafele to 

that of Example i> 

30 
EXAMPLE 8: Example 1 was again repeated except that the 

formilation contained 20 g MCT oil. Tile mean droplet size 

was found to be 210 nanometers, but the activity was 

significantly increased in coiftparison to CGissparative 

Example 4 ansa was as good as that of Example 1* 
35 
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EX&MgliE 9: Example 1 was repeated except that 20 g HOT 

oil and I g diazepams ware used, tee mean droplet size was 

250 nanometers and the preparation exhibited increased 

activity compared to that of Comparative ExaiapM 4 which 

s was at least as good as that of Example 1. 

EXAMPLE 101 Exaapis 1 was agairt defeated but l g oleic 

acid was includad, Tfee ssean droplet size, was 100 

nanometers and this compositioti Was found to foe as active 

1© as that of Example 1. 

EXAMPLE in Example i was repeated using TWEEN-65 instead 

of leeithiiu The aean droplet size was found to toe 250 

nanometers and the fariisulatiors was much sore active (a 

IS scors of 35} than that of Example 4. 

EXAMPLE 12; Exaapie 1 was repeated using MOHTANOL-68 

instead of lecjithin. The mean droplet size was found to 

be 300 nanometers and the formulation was much more active 

(a score of 30} than that of Example 4. 28 

ExaMipie 1 was repeated using soybean oil 

The mean droplet size was found to foe 

ISO nanometers and the formulatiors was as active as that 

of Example 1 (a score of 45), 

EKAMPLE 13; 

instead of KCT oil. 

as 

Example l was repeated with the addition of 

a-tocopherol as an antioxidant. The ciean droplet size was 

found to be ISO nanometers and the forimilation was as 

30 active as that of Example i„ This formulation was also 

found to b& suitable for administeriftg oxidation sensitive 

drugs such as nifedipine-

EmMPLB 14; 

EXAMPLES 15-16: ExaiB.ple i was again repeated but 2 g of 

35 AERO SIX. silica and hydroxy-propyl cellulose, respectively, 

were included instead of CARBOPQL, and the pH was adjusted 

to 5,5. The aean droplet size for each example was found 
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to he, ISO nanometers and the compositions were found to be 

as active as that of Exaasple 1. 

An indosnethacin subalcron cream preparation 

5 was stacJe a followsx Indoaethacin 0,5 g, MCT oil l? 

lecithin 0.8 g, EMULFOR EL-620 1,6 g, CARBOPOL 1.7 q and 

water ?S sii. The procedure of Example 1 was followed to 

obtain a mean droplet size of 130 nanometers. 

10 EXAMPLE ISi {Comparative} A conventional, large droplet 

size indo^ethacin crearo was prepared as follows: 

inaomsthacin 0,5 <?, MCT oil 15 gf emulsifying pax 9 q, 

water 75 mi. The composition was prepared as in Exajspie 

2< The jsean droplet size was found to be hetw&eri 5-50 }m* 

IB 

'EXRSGPLE.' 19: The topical anti-iriX iaisiaatory effect of 

topically "-applied indomethacin creass of Examples 

17-i8 were investigated and compared for their atvti-

inflasuaatory effect versus systwic adaiinistratian^ 

20 Animals and Materials 

(a) Guinea pigs (250 g), 

(b) Indosiethacin 0.5% in submicron orearo (Bxample 17) > 

(c) indoHiethacin 0.5% in conventional creasa CExample IS}. 

(d) Indoroethacin 0.5% in solution. 

2S Study Procedure 

(a; All animals received an injection of 0.1 ml 

carrageenan 0.1% into the hind paw, Measurements were 

taken froia the area of injection and followed for up to 5 

hours. 

38 (b) The above creams ware administered at carrageenan 

administration site and the solution of indomethacin was 

administered intramuscularly IS ainutes prior to 

carrageenan administration, 

(c) The circumference of the paw was again measured and 

35 the change in size was compared for the different 

treatments. The volume changes were measured Jby a 

plethysmo&eter (Ugc, Basel). 
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T&e results pressnteci in Table 2 deiBonstrata that a 
local application of indomsthacin in stibmicron droplet; 

cream was the most sffsctiye in reducing fche edama caused 

by the- carrageatian injectionf and was more effective than 

S lar̂ e droplets of indomsthacin craam or 'the sa©e dosa 

administered intramascularly. 

p«rfdnB&i»c« of Olffersat xndottstttacia- FartaalatioHs 
la Paw SdexsiSt Model is Guiaea gigs 

X&bie 2; 

10 Average change of circumference, 
aercaM. 

Hours after carrageenan 
inject: ion 

So. of 
« X !.i.ataXs i  4 3 S treatment* 

control 
{Carrsgseiiari) 

irsdoffiethaciR 0.5%, 
IH cream staaii 
droplets 

Indomethacin in. 
cream, Large 
droplets 

rndomethacin 10 
sag/kg ivm. is 
solation 

32 si so 17 S3 4 
IS 

7,3 24 32 36 0 4 

16 55 67 47 39 

20 36 22 25 33 13 4 

EKfeKPLE 20; A lidocaine submicron cream preparation was 

macife as follows: lidooaine 4 g, MCT oil 6.5 sag", lecithin 

0.8 g, ESRJLFOR .EL-620 1.5 g, water 73 ml and CARBOPOL 

1,7 g. Again, the procedures were the same as in- Examples 

1 and 17. The issaa droplet size was found to be 160 nm. 

25 

EXMMPltE 21: Ĉomparative) Ik convantionai, large droplet 

sise lidocaine craam was prepared as per Example 3 except 

with lidocaihe 4 g, HOT oil 5.3 g, emulsifying wax 8 g, 

petroleum 14 gf water' 6$ mi. The meah droplet size was 

greater than SO- microns. 

30 

35 
EXAMPLE 22; A small droplet siee eutectic local 

anesthetic was prepared as follows. 2,2 g lidocaine> 
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2.2 g tetracaine, 2 « PLURObilC F-63, 89 g water, and 

carbopol 4 ,3 g> The preparatiorv procedure was as per 

Example l> the pH was adjusted to 7.5 and the mean dcoplet 

size was found to be 250 nanometers. 

EXAMPLE 23: (Coraparative} & conventional, large droplet 

sise eutectic local anesthetic was prepared as foMows. 

The sains formulation as in Example 22 was prepared but 

without the procedure to reduce the droplet sise. The 

final droplet size was found to be between 20~10S fm. 10 

The local anesthetic effect of topically EXAMPLE 24-

applied lidocaine creams of Examples 20-23 were 

Each preparation was applied investigated and compared., 

to the forearm of 4 male human volunteers and the degree ts 
of local anesthesia with time was monitored, ^gentle 

touch was made with a sharp needle and the sensitivity of 

an adjacent (untreated) area was compared to the 

application site to estimate the effectiveness of: the 

tested preparation. The experi»ent was blind for the 

volunteers. Ihe sensitivity at the site of application 

was given a score of intensity of 1 to 4 and an average 

dosage form perSormanGe Was calculated. The results are 

shown in l&hie 3. 

20 

25 

Average score {Effectiveness) of Small vs» 
targe Diroplet Size Xiidocaine creams 

1  ' - ' - ' - ' - ' - w w w w w w * — :  t '  '  

small 

fabl® 3! 

Droplets Large 

Ejiaiaple # 

Drug Cone,, % 

Droplet sizej, ym 

Delay, hours 

Duration, hours 

Effectiveness 
(average Score) 

19 
30 

4 •4 

0y2:5 KHS'O 

0.5 3. 

4.5 3 

23 17 35 
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These data, show that lidocaine alone in oleaginous 

base or In regular cream of emlsifylftg wax f i.e*, on<8: 

having a droplet size of greater than 50 mictons), was not 
effective as local anesthetic. However, the saall droplet 

5 siise prsparation of lidocaine provided local, anesthesia 

and performed better than larger droplet sis:® which was 

very poor. Moreover^ tha small droplet size ©utectic 

mixture psrforiaed better than the same foriauiafcion but 

with large droplet size, as shown in Table 4< 

10 

fable At Average Score (Effectiveness} of Small vs. 
Large Br op let Sisse Eutectic Local 
^aesthetic Mixture Cresms 

Small Droplets Large 
xs Exastple # 

Drxig Cone., % 
Groplet sise, m 
Delay, hours 

Duration, hours 

Effectiveness 
(Average Score) 

21 22 

4,4 4.4 

20-100 0.295 

0.5 0,3 

4,5 ^5 
20 

5S 40 

EXAMPLE 25: A diclofenac submcron cream was prepared as 

follows; Oil phase - diclofenao diethylajsiaoniuro 12.2 g, 

MCT oil 17 0 g, LIPOID E-80 30 g, a-tocopherol succinate 

G,4 g? Aqueous phase - EDT.% disodiUK salt 1 g, EMJLFOR 

EL-62d 25 g, glycerol 17.5 g, preservatives {rr.ethyl and 

propyl parabenslp.Sf, reverse osmosis purified vater to 

1000 g» 

•2S 

• W The composition was prepared as follows. The 

emulsion was prepared by combining the oil and aqueous 

phases together with a magnetic stirrer for 5 minutes, 

followed by a high-speed, high-shear stiaKsr (Folytron 

K3000} for S rainutes at 3000 RPM, The emulsion .which was 

obtained was treated by a high pressure homogenizer (APV-

Gaulin) a-t 800 bar {6'ittinut^s, about 10 cycles) at 

35 
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45-55 0C. After homogeniaation, the eauision was allowed 

to cool to room temperature/ the particle size 

distribution was determined and the emulsion was then 

filtered through a 0,4S micron pore sxz& filter (Onimodal) 

S size after 8 cycles/800 bar is 120 + 30 njs, with the dust 

before filtration being in the range of 2-4%. 

The creaifi formulation was prepared as follows; To 

1000 g of the emulsion, 50 g of 10% CABBOPOL 940, which 

was pre-swollen in purified water, was added and mixed 

is thoroughly with the Polytron K3OG0 device at 5-10,000 RPM 

for 2-3 ainutes. Pure trieth.anolamine was added drqpwise 

witi'i mixirsg to adjust the to 6~6.5. .A final fixing 

with; the Polytron K3000 deviGe at the saae conditious 

produces a cream which contaihs 1.16% Diclofenac DEA 

IS (which is squal to a i% solution of sodium diclofenac). 

After pH, viscosity and drug content testing, the cream is 

packed iftto aluminum tubes... 

EXAMPLE 26: h. topical edema treatsient by diclofenac in 

different droplet size formulations was evaluated. 

A forauiation contaiining submicron droplets of diclofenac 

(Example 25} was compared to standard preparation using 

the carrageenan paw edensa model (guinea pigs}. 

Carrageenan (0~i ml of 0.1% solution) was injected into 

hind paw (at tirae-o). Start size of edema at time zero 

was taken as 100% level. Surface of edema was treated 

imisediately after carrageenan injection by test 

preparations: 

a) 1.16% diclofenac diethylaaamotvia (equivalent to 1.0% 

Diclofenac sodium} in sutamicron aniuision (90-150 nm 

droplets) (EKaisple 23} . 

b) YOLTAREN EMDLGEL (Ciba-Geigy) - as a reference 

composition with fcrtown activity, c) 1.16% diclofenac 

diethylammonia in large droplets (5-10 Mm}. 

Changes in volume were made using a p 1 ethysaometer (tJgo, 

Basel), and the results are shown in Pig. 1-

20 

25 

30 

35 
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EXAMPLE a?: A plrojcicaja small droplet; crea® was prepared 

frio» the following companents: piroxicast 0.25 MOT oil 

9.5 q, lacitfelB 0-5 g, Tw&en-80 0,5 g, water 38,4 gt 
carbopol 0,2 g, triethylamine 0,2 g. The composition was 

$ prepared as in Example 1, The meajr droplet size was fblind 

to be 127 nm. 

(Comparativs) A conventional pirojiicais (large 

ersam was prepared as follows; piroxicam 

10 0.178 g, MC3? oil 5 g, mtmt&ryI alcohol 2,7 q, sodium 

dodecyisalfafca 0.3 g, water 27 g„ After melting toget&er 

the cstostearyl alcohol with sodium dodecy1su1fate, the 

MCT oil was added- Firoxicaat was mixed with ready hot oil 

phase f and then 27 m.X of bailing water was added and mixed 

15 thoroughly. After cooling to room temperature, the creaitt 

was obtained. 

£:XAMPli£ 291 A topical edejna treatment by piroxicam in 

different eiaulsion forKUiations was studied. The 

20 submicron droplets of piroxicam (Example 27} was compared 

to standard creais (Example 28) using the carrageenan paw 

©dema modeX (guinea pigs) of Example 26. As shown in Fig. 

3, piroxicam in the cream of Exaiaple 27 demonstrates 

relatively low antiinflammatory activity, while the 
25 t:orm«lation of Example 26 was found to he much more 

effective. 

BXA&ffLB 30: A topical naproxen submicron cream was 

prepared froiu the following components; naproxen ig; 

30 Miglyoi 810 i7g; LIPOID E^SO 3gf a-tocopherol succinate 

0.04g; EMDltFOR BL~62Q 2.5g; glycerol l«75g; SPTA disodxujs 

dihydrats O.lg? CARBOPOL 940 O.Sg; triethanola»ine G.Sg; 

and pure water to lODg. The naproxen, SIGLYOL SlStj. LIPOID 
E-86 and a-tocopheroi succinate ware mixed together at 

3S 45®C until completely dissolved to form an oil phase. The 

EMCLFQ-R, giycerol and, BDTA were dissolved in water and 

mixed thoroughly with the oil phase in a high sheat Mixer 
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{Poiytron K3000) for S minutes at about 20,000 HPS to form 

an emulsion. Further treatmsrvt of the eaulsioH is 

conducted in a high pressure horoogenizer (APV - Gaulin} at 

800 teat: for S cycles to a droplet sis© of about iOd-159 

•n»» After filtratioft through a 0.45 Kicroft filtey, 

CARB0P0L In the form of a preswollen gel (10% in water) 

was added arid mixed in the Polytron device for 2 ainutes 

at 5000 RPM. The triethanoiaroine was added to a final pH 

of 5.5-6.5 and the forffiuiatian was mixed in the Polytron 

device until a homogeneous cream was obtained. 10 

SMEM-ll: A topical edema treatzaent by naproxen in 

differeht fprjsulations was studied. A subxnioron droplet 

creaB of naproxen (Example 30} was comparsd to a standard 

cream using the carrageenan paw edema model (guinea pigs) 

of Exawplss 26 and 29 for the following formulationss 

a) Naproxen in a submicron ataulsion {100-150 rm droplets 

as per Example 30} applied topically, 

b) Naproxen in a conventional creasi (droplets larger than 

20 ffiicrons) applied topically. 

The results are illustrated in Fig. 3 

15 

20 

25 

30' 

35 
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THE CLAIMS 

'What: is claimed is: 

A composition.for topical application of 

gharmacenticaXs or cosmetics, coaprising submicron size 

S droplets comprising about 0.5 to 30% of a first component 

of an oily liquid, about 0.1 to 10% of a second coinporient 

of an emulsifisr and about 0.05 to S% of a non-ionic 

surfactsnt, said droplets having a m&an droplet size in 

the range of 0.05 to 0.5 am., wherein said composition 

10 provides aft ©nbanced topical and/or transderaal systemic 

effect compared to the same compositions which have larger 

sis®: droplets 

X A 

The cOKposition of claim 1 Ssrherein the mean 

droplet siae is between aboat 0.1 and 0,.3 M®. 
The coittposition of clai® 1 whereiii the first 

component comprises a mediuia chain triglyceride oil having 

a chain length of about S to 12 carbons, a vegetable oil, 

a aineral oil, an oil of animal source, a synthetic 

derivative thereof, or mixtures thereof, 

fhe composition of claim 3 wherein the first 

component is present in an amount of about 20 to 30% to 

farm a viscous composition. 

The composition of claim I wherein the 
sjjittlsifier is a phospholipid compound or a mixture of 

phospholipids. 

'2 k 

IS 

20 4. 

5 > 

25 

The composition of claim 5 wherein the 

phospholipid is lecithin, phosphatidylcholine, 

pho sphat i dyi eth an o 1 am ine or misitures thereof . 

The composition of claim 5 wherein the 

eraulsifiar is present, in an amount of about 0,2 to 5%. 

The composition of clai® 1 wherein the 

surfactant is a non-ionic aXkylene oxide condensate of an 

organic compound which contains one or more hydroxy! 

-C^roups * 

6. 

30 

8. 

35 The composition of claim 8 wherein the 

surfactant is an ethoxylated alcohoior ester compound. 

9-
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10x The composition of claim 3 wherein the non~ionic 

surfactanl; is present in an amount of about 0,2 to 5%, 

11. The composition of ciiaim i which further 

comprises an active ingredient in an asaotant of 0.5 to 5%. 

12. 'The composition of claim 1 wherein the first 

component cbiaprises an active ingredient in the form of an 

essentially water-insoluble oily liquid. 

13. The composition of claim 12 wherein the active 

ingredient is present with Another oily liquid, 

14. The composition of claim 1 wherein the first 

component comprises an active ingredient in the form of a 

solid, essentiaily wate^»insoi«t>le or slightly water-

soliihle substance which is at last partially dissolved or 

dispersed in the oily liquid. 

15. The composition of claim l# further comprising 

an aqueous component which forms the continuous phase of 

an oil-in-water einulsion, with the droplets forming the 

oil phase of the emulsion. 

16. The composition of claim l, further comprising a 

dispersion enhancer in an amount sufficient to promote the 

homogeneity of the composition, 

17. The composition of claim l further comprising a 

visoasity enhancing agent in an amount sufficient to 

impart a semi-solid form to the composition. 

IB. The composition of claim 17, wherein the 

yiscosity enhancing agent is a physiologically acceptable 

organic or inorganic thickening agent 

19, The composition of claim mt: wherein the 
viscpsity enhacing agent is an organic thiclcening agent 

comprising a high molecular weight organic compound or an 

inorganic thichening agent comprising ooiioidal particles, 

20, The composition of claim 1 farther comprising a 

skin penetration enhancer in an amount sufficient to 

enhance the penetration of the composition through skin 

after the composition is topically applied thereto. 

21, The composition of clam 2:0.., wherein the skin 

penetration enhancer is PMSO, decyl methyl sulfoxide. 

S 

£0 

15 

20 

2$ 

30 

35 
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S-dodacyl pyrEOlMon^, decanel, dodecariol or an organic 

acid> 

22» She coiapasition of claim 11, wherain the active 

ingredient is at leasi- one lipophilic peptide, 

23 . The compositiqn of claim 11f wherein tbe -active 

iugredient is at least one steroMy fton-steroidal anti-

irjfla^atory 6xnqt antibidtxc, transjuiiizer>: setiativfe, 

anti~.histaatinicf antifungal, antibacterial f antiviral, 

disijifsctarit, antipsoriasis, iimunosuppressant f 

iO vasodilator or vasoconstrictor agent or a local 

anesthetic. 

24 . the: .composition of clai» 2:3 where the active 

ingredient is .clotri®azolef bifonazqle,, tetracycline, 

Hiiconazole, triamcinolone, amphotericin B» gentamicin, 

IS hydrocortisone, iodoxuridine, diphsnhydramine, minoxidil, 

lidcGaine, tetracaine and clindamycin. 

25. A method for enhanced topical and/or 

transdermal, systemic effects which comprises formulating 

the composition of claim 11 and topically applying the 

20 composition to the skin of a subject# wherein the 

composition provides enhanced topical and/or transdermal, 

systemic effects compared to the same compos itions which 

have larger size droplets. 

26. The method of claim 25, which further comprises 

25 selecting the active ingredient to fee "a lipophilic 

peptide, a prostanoid, a prostanoid agonist, a prostanoid 

antagonist, a polyunsaturated fatty acid or an anti-fungal 

agent prior to formulating the composition. 

27. The method of claim 25, which further comprises 

30 selecting the active ingredient to foe a barbiturate, 

bens;odiazepina, ketctifen, phenytoin, phenothiazines, 

cyciaspQrin, physotigmina, tacrine, diphenoxylate, 

diclofenac, dexamethasohe, prostaglandin, nifedipine, 

nitroglycerine, atropine, verapamil, fentanyl, miconazole 

3S or ketoconazole prior to formulating the composition. 

28. The method of claim 25, which further comprises 

selecting the active ingredient to he Vitamin A, Vitamin 

S 
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E, eicosapentarvoie acid, a ratinoid 
peroxide. 

a carotene or benzoyl 

b method for treating the skin of a subject 
wftieii cpKiprises folfwulatihf the composition of claim XI 

29.  

5 and topically applying the cpffiposition to the skin of a 
subject, w&ersin the coisposition provides enha»GM topical 
and/or transderKsal systemic effects compared to the sasr.e 
compositioiis which have larger size droplets to alleviate, 
reduce or prevent dermatoXogical conditions, and diseases, 

10 including atopic derjsatitis, psoriasis, acne and oth&r 
types of skin inflarnmations or yiral., fungal or bacterial 
skin infections. 

A method for reducing local irritation produced 3 0 »  

by pharmaceuticais which induce local inflammatory 
IS reactions which comprises forssulating the coraposition of 

claim 11 and topical If applying the composition to the 
skin of a subject, wherein the composition provides 
enhanced topical. an^/pr transdel-®al systemic effects 
compared to the same cojapositiona which have larger size 

20 droplets. 
A method for achieving local anesthesia or 

analgesia, or for providing general analgesia which 
comprises formulatxng the cOiTiposition of cXaiK 11 and 
t:opieally applying the composition to a sisfejeefe* 

An article for topically and transdermally 
applying an active ingredient which comprises the 
compos it ion of claim 11 and a support for restaining the 
cojiipositioh thereon, said stipport incltidiitg an adhesive 
for securing the article to the skin of a subject. 

'Jhe article of claim 32 wherein the active 
ingredient is a steroid, nicotine or nitrogiycerina. 

The article ot claim 32 in the form of an 

3 1 .  

25 sa. 

3 3 .  3 0 

3 4 .  

occlusive dressing or an adhesive patch.. 

:3S. 
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PHARHACEUTICAL COHMSTTIOSS COJimSING CTCLOSPOMSS 

The present invention relates to novel galenic formulations comprising 
a cyclosporin as active Ingredient. 

The cyclosporias comprise a class of strite.ttsrally distinctive, cyclic, 
poly-iK-asetJjylate^ endecapeptides, cormonly possessing pharmacological, 
in particular imsnunosupprftssive, ar-ti-inflamsatory and/or 
anti-parasitic activity, the first of the cyclosporins to be isolated 

vas the naturally occurring fungal aetafeolite Ciclosporin or 
Cyclosporins, also kaova as cyclosporin A and comsjercially available 
under the Registered Trad© Hark SAKDIKMUN- or $AHBIMMijN£f:, Ciclosporin 
is the cyclosporin of formula A, 

rHeBrnt-eeAki-Sai'-MeLeu-Val-MeLeu-Ala-CDJAla-Keleu-HeLeu-MeVal-, 

9 10 11 (A) 3L 2  3 - 4  5  6 7  8 

wherein ^MeBrnt- represents the H-ffiethyl-{4R)~i-tet-2E^eG-l~yl~4-
if;e thy 1- (L) threony 1 residue of foraula S 
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CHj 

v 

CHj 

C8 SCL CR) 

(S) Xx-C85 CS) VCH 

-N-CH-CO-
(S) 

CH3 

in vhieh -x-y- is -CH=CH~ (trass). 

A$ the parem of the class Ciclosporirt has so far received the most 

attention. The primary area o£ clinital investigation for Ciclosporin 

has been as an ifflffiunosuppcessive agent, in particular in relation to 
its application to recipients of organ transplants, e.g. heart, lung-, 

coffiMsed heart-lung, liver, kidney, paiscreatic, boae-ffi&scov, skin and 
corn«al traasplatits and, in particular, allogenic organ transplants. 

In this field Ciclosporin has achieved a reiaarkabls success and 

reputation. 

At the saaie time, applicability of Ciclosporin to various aatoiffisune 

diseases and to inflasaatory condicions, in particular inflamffiatory 
conditions vith an aetiology including as autoimmune casaponent such as 

arthritis (for exajupie rhsumatoid arthritis, arthritis chronica 

progrediente aad arthritis delocBsans) and rheumatic diseases, has been 

intensive and reports and results ia vitro, in anifaai models and in 

clinical trials are wide-spread in the literature. Specific 
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auto-iispiiie diseases for which Ciclosporia therapy has bees proposed 

or applied include, autoimmune hematological disorter (including e.g. 

haaolytic anaemia, aplastic anaemia, pure red cell aaaesig and 

idiopathic tferoBbocytdpeBia), systemic lupus erythematosus, 

polychondritis^ sclero^oaa, Wegener grarmlamatosis, detHatomyositis, 

chronic active hepstitis, tnyasrhenia gravis, psoriesis, Steven-Johnson 

syndrome, idiopathic sprue, autoifnaime inflatsffiatory bovel disease 

(ineludisg e.g. ulcerative colitis and Crohn's disease) endocrine 

opthalajopathy, Craves disease, sarcoidosis, multiple sclerosis, 

primary isilliary cirrhosis, juvenile diabetes (diabetes mellitus type 

I), uveitis (anterior and posterior), keratoconjunctivitis sicca and 

veraal kieratoconjynctivitiSf interstitial lung fibrosis, psoriatic 

artliritis mi glomerulonephritis (with and vithout nephrotic syndrome, 
e.g. including idiopathic nephrotic sysdroas or tsinifflal change 

nephropathy). 

Further areas •el irev«stigatis»K have Seen potential applicability as an 
anti-parasitic, in particular assti-protosoal agsnt, with possible uses 

saggestfed irjclading treatment of malaria, coccidio®ycosis and 

schistosomiasis and, yet more recently, use as an agent for reversing 
or abrogating anti-neoplastic agent resistance in tumours and the 

like. 

Since the original discovery of ciclosporin, a vide variety of natu­

rally occurring cyclosporins have been isolated and identified and 

many further non-natural cyclosporins have been prepared by total- or 

semi-synthetic Beans or by the application of modified calture techni­
ques < The class comprised by the cyclosporins is thus now substantial 

and includes, for eKaspie, the naturslly occurring cyclosporins A 

through- Z tc.f. Traher et al, 1, Helv, Chiau Acta, 6£f 1247-1355 

(1977)} Traber et al. 2, Belv, Chis. Acta. 65 no. 162, 1655-1667 

{1982}? Kobel et al., Europ. J. Applied Microbiology «pi Biotechnology 

U, 273-240 (1982)| and von Sarthurg et al., Progress in Allergy, 38, 

28-45 (1986)], as veil as various non-natural cyclosporin dsrivatlves 

and artificial or synthetic cyclosporins including the so called 
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diydrc--• cyciosporins lis yhich the moiety -x-y- of the -MaEsit- residue 
{Formula B above) is saturated to give -x-y~ » --CHJ»CH2-J derivaKised 

cyclosporins (e.g. in which a further suhstituent is introduced at the 

w-carboa aim of the ssreosyl rssidu« at the 3-position of the 
cyclosporin molecule}; cyclosporins in. which the -MeSan- residue is 
present in isomeric form (e.g. in which the configuration across 

positions 6' and 1' of the -HeBffit- residue is cis rather chan trans)| 

and cyclosporins wherein variant amino acids are incorporated at 

specific positions within the peptide sequence, employing e.g. the 

total synthetic method for the production of cyclosporins developed by 

R» Venger - see e.g. Iraber 1, Traber 2 and Kobe! loc. cit.; U.S. 

Patents los. 4 108 985, 4 210 581 and 4 220 S4i; European Patent 
Publication Ros. 0 034 56? and 0 056 782; Int'gmational Patent Publi­

cation Mo* ¥0 S6/02080; Venger 1, Transp. Proc, 15, Suppl. 1:2230 

{1983); Veriger 2, Angev. Chem. Int. Ec!,, 24, 77 (1385); sua Wenger 3, 
Progress in the Chemistry of Organic Natural Products 50, 123 (1986), 

The class comprised by the cyclosporins is thus now very large indeed 

and includes, for example, |Thr]2-, pvalj1-. [Svap- and {Mva]2-

|h'vajs-Ciclospori!ni {also knovn as cyclosporins C,D, G and H respecti­

vely), [S-O-acyl-HeBrntp-CicIosporin (also known as cyclosporin A 
acetate), (Dihydro-HeBstj1-{'?al3J~Ciclosporin {also known as dihydro-

cyelosporin D), f{DJFluoromethyl-Sarj3~CiclosporiK, 

[(D)Ser]8-Ciclo3porin, [HellsJ11-Ciclosporin, f(D)HeValJ11-Ciclosporin 

f JSeAla ]s -Ci clospori n, (also knowi as cyclosporin S) 

[(D)?ro]a~Ciclosporin and so on. 

(In accordance with nm conventional nomenclature for cyclosporins, 
these are defined by reference to the structure of Ciclosporin (i.e. 

Cyclosporin A)> This is done by first indicating the arcino acid 

residues present which differ from those present is Ciclosporio (e.g. 

'•[(CJPrc]3" to indicate that the cyclosporin is question has a 

-(D)Pro- rather than -Sax- residue at the S-position) and then 

applying the ter© "Ciclosporin" to characterise renjaining residues 
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•rtiich are iderttical to those gireseat ia Ciclosporia. Individual 
residues are minbered starting with the residue -HeBmt- or 
•-dibydroMeSfflt- ia position lk] 

Vmy many of these further cyclosporins exhibit comparable 
plwsaactuticatl tttility to Citlosporin or more specific utility, for 
exasnple activity particularly in reversing tuaor resistance to 
cytostatic therspy, and proposals for their application as therapeutic 
agents abound is the literature. 

Despite the very •major contribution which Ciclosporin has made, in 
particular to the areas of organ transplant and the therapy of 
autoisKsane diseases, difficulties encountered in providing more 

effective and convenient means of administration as veil as the 

reported occurrence of undesirable side reactions, in particular 

nephrotoxic reaction, have been obvious serious impediments to its 

wider use or application. The cyclosporins ace characteristically 

e.g. for oral highly hydrophobic. Proposed liquid xormulacions 

admiaistsation of cyclosporin» havft hitherto bsen based priiisarily en 
the use of ethanol and oils or similar excipisnts as carrier sedia. 
Thus the commercially available Ciclosporin drink-solution employs 
ethanol and olive oil as carrier medius in conjunccion with labrafil 
as a surfactant - see e.g. US-patent no, 4,388,307. fee of the 
drink-solution and similar compositions as proposed in the art is 

however accompanied by a variety of difficulties. 

First, the necessity to use oils or oil based carriers say lend the 
preparations an unpleasant taste or cthervise reduce palatability, in 

particular for the purposes of long-tens therapy.'These effects can be 

Basked by presentatioii in gelatin capsule for®, However, in order to 
maintaiii the cyclosporin in solution* the ethanol content has to be 

kept high. Evaporation of the etlianoi, e.g. fros capsules or fr.p.m 

other forms, e.g. when opened, results in the development of a 

cyclosporin precipitate. Where such compositions are presented In e<g. 
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soft gelatin ancapsulated .forte, this .particular difficulty 

necessitate? packaging of the encapsuiate$ |!ro<iact in an air-tight 
for example an: air-tight blistec <w alyirdniurE-foil cosspartserit 

blister-package. This in turn renders the product both bulky aitd snore 

expensive to produce. Ths storage characteristics of formulations as 
aforesaid are far fro® ideal. 

Bioavailability levels achieved using existing oral cyclosporin dosage 
systems are also Im aad exhibit wide variation betveen individuals, 
individual patient types and even for siagle individuals at different 
tisies during the coarse of therapy, Thus reports in the litsrature 
indicate that cBrrently available therapy employing the commercially 
available Ciclospcrin drink solution provides an average absolute 

bioavailability of ea. 30%' only., with marked variation betweeu 

individual groups, e.g. between liver (relatively lov bioavailability) 

and bone-marrow (relatively high bioavailability) transplant 

recipients, Beported variation is bioavailability between subjects has 
varied from anything between one or a few percent for some patients to 

as such as 9Q,i or more for others- And as already noted atarked change 

is bioavailability for individuals vith tij&e is frequently observed. 

To achieve effective iisaunosuppressive therapy, cyclosporin blood or 

. blood serum levels have to be maintained within in a specified range. 

The required range can in turn vary, depending on the particular 
condition being treated, e.g. whether therapy is to prevent transplant 

rejection or for the control of an autoitsmuna disease, and on whether 
or not alternative itsm«nosiippressive therapy is employed contomtantly 

vith cyclosporin therapy - Because of the wide variations in 
bioavailability levels achieved vith conventional dosage forms, daily 

dosages needed to achieve required blood serum levels will also vary 

considerably fro® Individual to individual and eves £$t a single 

individual. For this reason it is necessary to monitor 
blood/blood-seruiD levels of patients receiving cyclosporin therapy at 

regular afid freEjuent int6tv&ls. Konitoring. of blood/blood-seru® 
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levels, which is ganerslly performed by R1A or equivalent imtnunoassay 
technicjus, e.g. «is|>loyiag aofsoclonal antibody Uased teahnologyj has to 

fee carried out on a regular basis. This is inevitably tima consuming 
ana 1aconvenien t and adds substan daily to the overall cost o£ 

thfislrapy* 

Beyond all these very evid&JU practical difficulcies li«g the 

occurrence of undesirable side rsactions already alluded to,, observed 
employiug available oral dosage fornss. 

Several proposals to meet these various problems have been suggested 

An ' bo 

overrlling difficulty vhicfe has however remained is the inherent 
Insolubility of the cyclosporins, «,g, CiclosporiD, iri aqueous media 

and henca provision of a dosage fro® which can contain cyclosporins iij 
sufficiently high concentration to permit coswenlent us® and yet aeet 

the required criteria in terms of bioavailability, e-g- enabling 
sffestive cesorptioa frora the stomach or gut liMen and achievement of 

consistent and appropriately high blood/blood-seru® levels. 

The particular dilMcylties eacouatered in relatiou to oral dosaging 
with cyclosporins have iaevitafely led to restrictions in the use of 
cyclosperin therapy lor the treatment of relatively less severe or 

endangering disease conditions- A particular area of difficiiliy Is 
this respect has been the adoption of cyclosporin therapy in the 

treatssent of autoifflmune diseases and other conditions affecting the 

Skin, for example for the treatment of atopic deriaatitis and psoriasis 

and, as also widely proposed in the art, for hair grovth stiiaulation, 

e-g< in the treatment of alopecia due to ageing or disease. 

Thus vhile oral Ciclosporin therapy has shosrn that the drug is of 

considerable poteKti&l benefit to patients suffering e.g. from 

psotiasis, the risk of side-teactiori folloviBg oral therapy has 

prevented eoMon use. Parlous proposals have been tsade in the art for 
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application of cyc.losporins, e.g. Ciclosporir.* is topical forai and a 

nymbsr of topical delivery systems have been destrifaed. Attempts at 

topical application Save hovever failed to provide say demonstrably 

effective therapy, A means of topical application- providing 'effeetive 

dertual delivery and useful, e.g. for the trestmant of psoriasis, would 

effectively make cyclosporin therapy available to, what is, a major 

patient population st need. 

By the present invention there are provided novel cyclosporin galenic 

formulations in the form of a micro-emulsion pre-concentrate and/or 

based on the u$« of particular solvent media as hereinafter defined, 

vhich meet or sabstaatially reduce difficulties in cyclosporin, e.g 

Ciclosporin, therapy hitherto encountered in the art. Ir; particular it 

has beea iouni that the compositions of the invention permit the 

preparation of solid? semi-solid and liquid eoapositieas containing a 

cyclosporin in sufficieritly high conceRtratioa to permit, e.g. 

convenient: oral administration; while at the same ti®e achieving 

improved efficacy, e.g. in terms of MoavallaMlity characteristics. 

More part iculsrly it has been found that compositons in accordance 

vith the present invention eaaMe effective cyclosporin dosaging with 

concomitant eohancement of resorption/bioavailability levels, as well 

as reduced variability la resorption/bioavailability levels achieved 

both for individual, patients receiving cyclosporin therapy as well as 

hetweeii individuals. By application of the teachings of the present 

invention cyclosporin dosage forms are obtainable providing reduced 

variafelility in achieved cyclosporin blood/blood serum levels between 

dosages for individual patients as veil as between individuals/ 

individual patient groups. The invention thas enables reduction of 

cyclosporin dosage levels required to -achieve effective therapy. In 

addition it permits closer standardisation as ¥ell as optimisation of 

on-going daily dosage requirements for individual subjects receiving 

cyclosporin therspy as well as for groups of pstients undergoing 

equivalent therapy. 
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By closer standardisation of individual patient: dosaging rate and 

felood/blood-serum level response, as veil as dosaging atid response 
parameters f«r pa.tient groups, Btonitotiiig rfejuireseats may be reduced, 
thas substantially reducing the cost oi: therapy. 

By reduction ol required cyclosporin dosaging/Btajidardisation of 
achieve bia-availability characteristics the present invention also 
offers a njeans peraitting reduction in the occurrence of undesirable 
•si<3e-«f£ects,. in particular nephrotoxic reaction, in patients 
undergoing cyclosporin therapy. 

In acditioR, the present invention enables the preparation ot  
coffipositioBS vhich are non-alkanol based, e.g. which may be free or 
substantially free of etfaaxsol. Such composi tions avoid stability and 
related processing difficulties as hereinbefore discussed, inherent to 
known alkanolic compositions. The invention thus provides inter al. 
compositions vhich are better adapted, e.g. for presentation in 
capsule, e.g. hard or soft gelatin capsule forts and/or vhich ellisirsate 
or substantially reduce packaging difficultiesf for exasple as 
hereinbefore discussed, e.g. for soft gelatin encapsulated forms, 

In relation to topical application, the present invention further 
enables Eh® preparation oi novel galenical formulatioiis comprising a 
cyclosporin, e.g. Ciclosporin,. as active ingredient and permitting 
improved treatsent for autoiB»uae dissa$es affecting the skin 

particuiar, of dermaiological disease invelvijsg morhid proliferation 
and/or keratinisatioa of the epiderais, especially of psoriasis and 
atopic dersatosis- Topically applicable compositions in accordance 
with the ijivention are also of use in the treatment of alopecia, e.g. 
for use in the promotion of hair growth. 

in 

Is a first aspect, the present invention specifically provides 
pharmaceutical co®posit£ORS coJEprising a cyclosporin as active 

ingredient, which compositions are in the fors of a "©xcroemulslor. 
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pre-coBceKtrate"* 

By the term "trdcroemulsion pre-eoncfentrate" as used herein is meant a 
sysceffi capable sn contacting viths e.g. addition to, vater of 
providing a iriicroe-aulsion. the tsm microemulsiort a$ used herein is 
used in its conventionally acc«ptefi s«nse as a non-opaque or 
substajitially lion-opaque colloidal, dispersion CGatprising water and 
organic co^poitents iacluding hydrophobic (lipophilic) organic 
componersts. Mieroesmlsions are identifiable as possessing one or more 
of the following characteristics. They are foreed spontaneously or 
substantially spontaneously when their components are brought into 
contact, that is vithout substantial enargy supply, e.g. in the 
absence of heating or the use of high shear equipment or other 
substantial agitation. They exhibit thermodynamic stability- They are 
monophasic. They see substantially nort-opaque, i.e> are transparent or 
opalescent vhen viewed by optical SRictroscopic means> In their 
andistwbed state they are optically isotropic, though an anisotropic 
structure may be observable using e.g. x-ray techrdque. 

Microcffiulsions comprise a dispersed or particulate (droplet) phase, 
the particles of which are of a size less than 2,000 I, hence their 
optical transparency. The particles of a inicroessuision jsay be 
spherical, though other strue cures are feasible, e.g. liquid crystals 
with lamellar, hexagonal oc isotropic syaanetries. Generally, 
sicro-emulsions comprise droplets or particles having a maxiaum 
difflension (e.g. jliasetei-) of less than 1,300 I, e.g< typically fro® 
100 to 1,000 I, 

[For further discussion of the characteristics of nueroejiralsioas see, 
e>g. Ros»i:, progress in Surface and HeHbcane Science, 12, 405 et seq-
Academic ftess {1975}; Friberg, Dispersion Science a8<i Technology, 6 
(3)? 317 et seq. {1985}? and Kuller et al. Phartu Infi., 50 (3}< 3/0 el 
ssq. £1988)1. 
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From the foregoing it wall be understood that the "sjieroesylsion 
pr&~<iQRcmtta.im*> of the invention are galenic systems comprising a 

cyclosporin as active ingredient capable of forming a BtieroemaXsion, 

spontaneously or substantially spontaneously on contact with, water 

alone. 

Pharmaceutical "EicroemulsioR pre-concentraU" compositions comprising 

cyclosporins as active ingredient are novel. Accordingly in one aspect 

the present invention provides: 

A) A pharmaceutical composition comprising a cyclosporin as active 
ingredient, vhich composition is a "nsicroemulsion 
p:se-cot?.c8n:tr»t.«iiw • 

(The term "phartnaceutical composition" as used herein and in the 

accotspanying clainss is to be understood as defining compositions of 
vhich the individual componsnts Or ingredients are themselves 

pharaaceytieally steceptabiej e.g. where oral adniinistration is 

loressen, acceptable for oral ase aad, theirs topical adsninistratiGn is 
foreseen, topically acceptable,} 

!r. atSdition to the cyclosporin active ingredient, the "mictoesulsion 
pre-cottcentrate,1 compositions of the invention vill appropriately 

comprise! 

1} a hydrophilic phase5 
2) a lipophilic phase; and 
3) a surfactant. 

The cyclosporin is carried in the lipophilic phase. Suitably both the 
hydrophilic and lipophilic pha$es vill serves as carrier nsedium. 

"Hicroemuision pre-eoncentrates" of the invention are of a type 

pronding o/v (.oil-ift-vater) niicroefflulsions, As will be appreciated 
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fcoyever* compositions in accordanee with (ii) say contain ssinor 

•quatvtities of water or other vise exhibit fitje structural features 
characteristic of rsicroemulsicns, e.g. or o/v or v/o (vater-in-oil) 
type. The term "aicroernulsion pre-concentrate" as used herein is 
accordingly to be imiiersxcod at embracing such possibilities. 

Hicroemulsions obtained on contacting the "ffiicroefaylsion 

pre-concsntrate" coispositions of the invention vith vater or other 

aqueous medius exhibit ther®odynamic stability, that is they will 

rmaiti stable at asibient teap^ratAiras, e.g. without clouding or 

regular emulsion size droplet formation or precipitation, over 
prolonged periods of time, fit will of course fee understood that:, to 
obtain a microesulsioa,. adequate water will be required. SJMle the 

upper limit of dilytioit is sot critical, a dilution of lilt e.g, 1:5 

"p.p.v.. {"microefaulsion pre-coneeKtrate^t H20) or more will generally 
be appropriate,| Freferably 

"micro&tGuision pre-concentrate" compositions of the invention are 

capable of providing Bucroensuisions which regain stable at ambient 
temperatures, e.g. as evidenced by absence of any optically observable 

clouding or preeipitation* over periods of at least 2 hours, more 
preferably at least 4 hours, most preferably at least 12 to 24 hours. 

Mieroeaulsions obtainable from "tGicreemulsion pre-concentrates" of the 
invention, e.g. at dilutions as indicated above> vill preferably have 

m average particle size of less than about 1,5001, sore preferably of 

less tbas about 1,000 or 1,1001? e.g. down to about 150 or SOOJL 

on contacting with vater. the 

Especially preferred in accordance with the present invention are 
compositions as defined under (A) in which the hydrophilic phase 
eoraprisesj 

1.1. A pharraaceuricctlly acceptable Ci-salkyl or tetrahydrofurfury 1 

di- or partial-ether of a low molecular weight saono- or 

poiy-oxy-alkanedioi; or 
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I»2-pf ojjylenegly col. 1.2* 

Suitable cejaponents (l-X-} are, e.g» di~ or partial-
partial- , -ethers of sono- or poly•• 

-osy-alkanediols comprising fro® 2 to 12, especially 4 carbon atoms. 

Preferably the mono- or poly-oxy-alkanediol ®oi«ty is 

straight-chained. Especially suitable for use in accordance vith the 

imventlon are di- or partial-ethers of formula I 

especially 

especially mono- or di ~, 

Ri - [0-(CSa)aJ*-0Ri <!) 

vhei'isin Rj, 1$ Cj-s alkyl or tetrahydrofyrfuryl, 
R- is hydrogen, Cj-5alk.yi or tetrahydrofurfuryI, and 

x is an integer of frotn 1 to 6, especially froro I to 4 

especially about 2> 

most 

Particularly preferred for «ss in accordance vith the invention are 

partial ethers as defined above, «.g. products of formula X, '/herein. 

Ej is hydrogen. 

Ci-salley1 moieties in the shove defined ethers say be branched or 
straight chain, e.g. including snethyl, ethyl, n-propyl, i-propyl, 

n-b\>tyl and t-batyl groups. 

Such ethers are known products and comsercially available or ©ay be 

produced analogously to the knovn products. Especially preferred 

products of formula I for use in relation to the present invention are 
those knovr. and coEmeccislly availabls under the trade nasres 

franscutol and Giycofuroi, 

Transcutoi is the coBjpourni ciiethylerseglycol monoethyi ether ol formula 

X, wherein Rj » CaBj., Rj «> B and x .» 2. 

Giycofuroi, also known as tet.rahydrofyrfuryi alcohol polyethylene 
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glycol gther or «-(tstrshydrofurasyl)-w-hydroxypoly(oxy-if2-e nhanediyl} 
has the r> 

0 — CH;j Sj H and >; lias an average 
value of fro® 1 to 2, It has m average salecylar weight of ca> 190; a 
b.p. of from ca, 80-100"C (at 401?/#)* a dansity of ca. 1.070 - 1.090 
g/cs3 (at 20"C); a hydroxy value of ca- 300-400; a refractive index of 
cs. 1.4545 (soditsia D line, 569ft®} (at 40S'C); and a vistp^ity of ca.. 

fomnia I wherein Hi =  

8-18 ®N s/m2 (at 20s}, fc.f, "Handbook of Pharaaceutical Bxtipiefits, 
pyblishea by Arnerican ?harniac«utical Association/ The Pharmaceutical 
Society' of Great Briatin (1986), p, 127 and Fiedler, "Lexikon tier 
Bilfstoffe", 3rd eMtion (1$89), p. 577,} 

the precise properties of Glycolurol vary according to relative purity* 
Thus lover Quality grades contain sigsuficant amounts of 
tettahytofiirfyryl altoMl and other impurities. For the purposes of 
the present invention Clyeofurel 75, designating a product meeting the 
above physical data aad for vhich the traction having the formula 1 
above in which x « 1-2 atnounts to & ssiairau® of 95%, is preferred. 

Use or components deSined under (1,1.) and (1.2.) above has in 
particular been found to provide compositions in accordance with (A) 
in vhich rhe hydrophilic phase is especially veil suited as 
cyclosporin carrier medium, e.g. la vhich the hydrophilic phase 
enables cyclosporin-loading of the compos!ticn, adefuate for 
convenient therapeutic dosaging, e.g. for oral adrainistration. 

Coffipositieas in accordance with- (A)  comprising components as defined 
under (1,1.) and/or (1,2.) as hydrophilic passe may of coarse 
additionally iaelude one or more further ingredients gs hydrophilic 
phase componant. Preferably hovever any additional coaponents vill 
coaprise materials in vhich the cyclesporia active ingradiwt- is 
sufficlefttiy soluble, such that the efficacy of the hydrophilic phase 
as cyclosporin carrier ae&iu® is not materially impaired. Examples of 
possible additional hydrophilic phase components are lover (e.g. Cj««> 
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ailtariois, in par ticul&r etbanol-

While, however., use pi alkanols, e.g. ethanolf as hydtdphllie ghas® 
cospenent Is contemplated by the present invention, for reasons 

hereinbefore siscvssed, this will be generally less preferred, 

Ptelerabiy* compositions as defined under (A) vill fee ROR-alkanol-

based, i.e. will rsot'coaprlse an alkanol as a predoninant hydrophilic 

phase component. Suitably the hydrophilic phase compcises less than 
503! * jRore preferably less than 25$. most preferably less th&a 10% by 

weight alkanolic coitipcments. Host suitably, th« hydrophilic phase will 

b« free or substantially free of alkartolic components^ i.e, comprise 

less than 5X, preferably less than 2Xf e.g. fro® 0 to 1% alkanolic 

cofflponents. By "alkanol" is msant, in particular, Ci,§alkanols, 

especially ethatsel. 

In an especially preferred embodiment the hydrophilic phase of 
eompositions defined under (A) will consist or consist essentially of 
components dfefiiiedas^er (l.i«) or (1.2.) above, in particular 

Transciitol, Glycofurol and/or l,2~propylene glycol. Host suitably they 

will consist or consist essentially of either components {l,l>} or 

component (1.2.). 

Compositions in accordance with (A) comprising a component (i<l)f 

especially Glycofurol, are of particular interest in that they are 

vail adapted for presentation in soft gelatin encapsulated form. Such 

compositions have, in accordance with the invention, also been found 

to exhibit surprisingly advantageous stability, e.g. as evidenced in 

long-ter® stafeilxty tests at normal and elemied temperatures. Such 

GOsapDsitions are thus particularly well suited to sieet difficulties 

commonly encountered is transport and storage of drug products* 

including long term storage at the user end, e.g. In hospitals, 

clinics and like facilities. 
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Compositions defined under (A) ad^itioRally coB!|>rige a lipophiiic 

phase (2). 

Suitable eompCfsents for use as lipophilic phase include any 
pharaiaceatieaXly acceptable: solvent which is nan-ndsclble vith the 

selected hydrophilic phase, e,g« as defined under <1.1,) or <1.2,). 

Such solvents vill appropriately ba devoid or substantially devoid of  

surfactant function. Especially suitable components for use as 

lipophilic phase cmponmts (2) are, e.g.: 

fatty acid, triglycerides, preferably tnediuis chain fatty acid 

triglycerides. Especially suitable are neutral oils, e.g. neytral 
plant oils, in particular fractionated coconut oils such as known aad 

comaercialiy available under the trade same Higlyol (c.f. Fiedler, 

loc. cit. pp. 8QS~8Q9>> including the products: 

Mglyoi 810s a fractionated caconut oil comprising caprylic-capric 
acid triglycerides and having a mlecular weight J ca» 520. Fatty acid 

composition « es max. 2)5, .<3* '«#*. 65-73X, Cj® ca. 25-35^, CIJ max. 2%| 
acid no.- = ca. 0*1| saporjifieation no> » 340-360; iodine no, » 

ttax. 1? 

Higlyol BXZi a fractioDated coconut oil eoitiprising caprylic-capric 
acid triglycerides and having a Bioleculsr weight = ca. 520, Fatty acid 
composition » Cs max. ca. 3%. C? ca. 50-65^, Cio ca- 30-45.?, C^; max. 

SXt acid no. a ca, 0.1? saj>ottif;ieetion no. ® cSi. 33Q-345,' iodine uo. * 
max- 1; 

Miglyal 818! a caprylic-capric-Tlinoleic acid triglyceride having a 

ffislsctflir weight « ca. 510. Fatty acid coHiposition « Cg -mx. 3, Cg ca. 

4!MG, Cje ca. 25-40, Cj;. ca. 2-5, CJJ . j ca. 4-6; acid no. « max, 0.2; 
saponificatloii no, « ca, 315-335, iodine no. = BSSX, 10j and 

Captex 3S5C1} a caprylic-capric acid triglyderide. Fatty acid content 
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* c&jiiroie cs. 2%, c&ptyiic ea. 53X, captic ca. 428.. Acid BO. mx* 
0,1; sapoaifixation no, « ca. 325-340} iodiag no. » max. 0.5-

Also suitable are caprylic-captic acid triglycerides such as knovrt and 

ct>fflffl«srcially available under the trade rmse Myritol {c.f. Fledlss loc. 

Clt.> p. 834) including the product Hyri tol 813 which has an acid rso-

* aax. 1, a saponificadon no. » ca. 340-350 and as iodine ao. ® ca. 

0.5. 

Further suitable products of this class are Capsml HCTC1), Captex 

SOOi;1} and Captex S00(;}, Neobe« m{3) and Hazol H00(J)> 

1^1) » Capital City Products, ?0.3ox 369, Coluabus, OH, MA. (2) » 
Stepan, PV0 Dept,, 100 Vest Hunter Ave,, Msjywood, HJ 0760?, USA* (3) « 
Kaser Chemicals, 3938 Foret•: Drive, Gurnee, XL, USA).j 

Especially preferred as lipophilic phase coraponerjt is the product 

Higlyol 812. 

Compositisns in accordance with the invention defined under (A) 

further comprise a pharaaceutically acceptable surfactant (3). The 
surfactant component may comprise (3,1,) hydrophilic or (3.2.) 
lipophilic surfactants, or sixtares thereof. Especially preferred are 

non-ionic hydropMlic and non-ionic lipophilic surfactants, Bxasgles 

of suitable hydrophilic syrfactaius for use as surfactant componenis 

are e.g.: 

3.1,1. Seactioft products of natural or hydrogenated vegetable oils and 

ethylene glycol, i.e. polyoxyethylene glycolated natural or 
hydrogenated vegetable oils, for example polyoxyethylene 
glycolated natural or hydrogenated castor oils. Such products 
My be obtained in knovrt manner, e.g. by reaction of a natural 

or hydrogenated castor oil or fractions thereof with ethylene 

oxide, e.g. in a molar ratio of from about 1:35 to about 1:60, 
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vith optional removal of free pDlyethyienegiycol components 
fro® ths pcodyct, e.g. in accordance with the methods disclosed 
in Carman Ayslegeschriften 1,182,388 sad 1,518,319. Especially 
suitable ars the various tensides available under tha trade 
naae Cremophor. Particularly suitable are the products 
CteEKophor SH 40 having a saponification no, ca. 50-60, an atid 

no, = <1, an iodine 00. a <1, a water content (Fischer) ® <2%, 
an rijs*0 » ca. 1,453 - 1,45? and an HLB ® ca. 14 - IS; Cremophor 
EH 60 having a saponification no. * ca* AO - 50, an acid fteu » 

<1, an iodine no. » <1, a vater content (Fischer) » ca. 

4.5-5, Slj as n,3ss = ca. 1.453 - 1,457 and an HLB 

and Cremophor £L havitsg a aolecular weight (by steam osmometry} 

= ca, 1630, a saponification no. » ca. 65-70, m acid no, * ca. 
2, an iodine no. = ca. 28 - 32 and an nDss ® ca. 1.4/1 {c.t. 

Fiedler ioc- cit. pp. 326-327). Also suitable for yse in this 

category are the various tensides available under the trade 

name Kikkol, e.g. Nikkol HG0-60. The said product Kikkol HCQ~60 

is a reaction product of hydrogenated castor oil and ethylene 

ca, 15 - 17*, 

oxide exhibiting the following characteristics; ^cid no. = ea. 

0.3; Sapoeification no. « ea» 47.4? Hydroxy value « ca. 42.5; 

pB (5,%} =? ca. 4.6? Color APIA ** ca. 40; m.p. » ea. 36,0®C; 

KF) * ca. 0.03} Freezing point » ca. 32,4®C; HjO content (,% 

3*1.2. Polyoxyethyleae-sorbitan-fatty acid esters e.g. mono- and tri-

iaaryl, palffiityl, stesryl and oleyl esters e.g. of the type 

known and commercially available under the trade name Tveen 

<c*£. Fiedler, Ioc. cit. pp. 1300-1304) including the products 

tveen 

20 [pcdyoxyethylene( 2 0 ) s orfel%anmonolsnrate]f 
40 [polyoxj'etliylene(20>sorbi tanaonopslffiitat«], 

60 |polyoxyethylsne(10}sorMtaKmonoste&rate] ,• 

80 ipolyoxyethylene{20)$orbitanaon-Ooleate], 

65 {polyoxyethylanei2.0}sorbitantristeacatej, 
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85 [polysxyiethylaBeCIOjsorbitantrioIeate], 
21 [poiyoxyethyIen5(i)sorbitanBionolaurate), 

61 |polyosj?fithylen«C4}sorbitar«!)oaostearat€3 > and 
81 [poiyoxyeihylene(5)sorb i tanraonooiea te j. 

Especially preferred product® of this class for use in the 

coittpositicms of the invention are the above products fmm 40 
and Tween 80; 

3.1,3, yelyoXyetijylefte fatty scid esters, for example polyoxyethylene 
st«*rie acid esters of the type knovn ar.d cDaroercially 
available under the trade n&m Myrj {c-f* Fiedler, loc. cat,, 
p. 834) as well as giolyojyst'ilylejie fatty acid esters known mi 
cohereially available under the trade name Cetiol HE. (c»f. 
Fiedler, loc* cit,, p. 284)} an especially preferred product of 

this class for «se irt the coisposi tions of the invention is the 
product Hyrj 32 having a D2S= ca. 1,1,, s.p. « ca, 40-449C, an 

HLB « ca. 16.9,, as acid no, = ca. 0-1 and a saponification no. 

» ca* 23—35j 

3,1.4, PolyojQ'ethylene-polyoxypropylene co-polymers, e.g. of the type 
knovn and ccmnsercially available onder the trade n&mas Pluronic 

and Eiakaiyx <c,f. Fiedler, loc. cit., pp, 956-958). An 

especially preferred product of this class for use in the 

composItio,ns of the invention is the product Sluronic F68; 

3.1.5. Polyoxyethyiena-polyoxypropyleKe block co-poly»ers» e.g. of the 
type knovn and comaercially available under the trade nasse 
Poloxamer (c.f. Fiedler, loc. cit., pp. 959), An sspecially 

syi table prodact of this class for use in the compos I UCP-S of 

the: invsfttion is the product Poloxamar 188; 
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% 1.6* Dloctylsueclrsate, dioctylsodiuffisalfosMainate, 

di^|2-ethyl'hsxyl]-svicci^st# or sodium lauryl sulfate! 

3,1,7« Phospholipids, in particular lecithins (c.f, Fiediec, loc. 

clt« > pp. ?31~?33}. tk&iihins suitable for use in the 

compositions of the invejition iRcXyde# in particular, soya beau 

lecithins; 

3,1.8, Propylene glycol mono- and di-fatty acid esters such as 
propylene glycol dicaprylate, propylene glycol dilaurate» 
propylene glycol hydroxystsarata, propylene glycol isostssratK 
propylene glycol laurste, propylene glycol rieinalsate, 

propylene glycol stearate and so forth (c.f. Fiedler, loc. 

cit«, pp. 1013 et $©$«). Especially preferred is propylene 

glycol caprylic-caprlc acid di«ster as itnown and corfimerciaily 

available under the trade name Higlyol 840 <c.f. Fiedler, loc. 

cit., p, 609). Higlyol 840 has a fatty acid coo ten t * C6 ®m< 
ca, 3%, C6 ca. 65-80%, Cxo ca. 15-30S, max. Acid no. = 

mm* 0.1, iodine no. = ca. 320-340, iodine no. » max. 1; and 

3.1.9> Bile salts, e.g. alkali metal salts, for example sodium 
tavsrocholate. 

Examples of suitable lipophilic sucfactants for use as surfactant 

cmponmt are, e.g.; 

3.2.1. Trans-estetification products of natural vegetable oil 

triglycerities and polyalkylene polyols. Such 

trans-esterification products are knovn from the art and may be 

obtained e.g. ir. accordance vith the general procedures 
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described in US Psteat Ho. 3,288,824. They include 

tra&sesteri£icat.ioa products of various natural (e.g. 

non-hydrogenaced) vegetable oils for exatnpie, inaise oil, kernel 

oil, almtrnd oil, ground nut oil, olive oil and palm oil and 
fsixtures tbeceof vith polyethylene glycols, in particular 

polyethylene glycols having an average molecular veighr of from 

200 to 800. Preferred are products obtained by 

traas-estsrification of 2 solar parts of a natural vegetable 

oil triglyceride vith one aolar part of polyethylene glycol 
{e.g. having as average Bwlaculsr weight of from 200 to 800), 

Various forsns of trans-esterific&£ion product of the class 

defined are kmm atid cosffiereially available under the trade 
n&ffle Labrafil fsee Fiedler( loc, cit,, 707j- Especially usef«l 
as cosponsents of the; compositions of the invention are the 

products; Labrafil M 1944 CS, a trans-esterification product of 

kernel oil and polyethylerse glycol having sn acid ao, » ca, 2, 

a saponification BO, CS. 145 - 175 and an iodine no, •= ca. 60 -

90; and Labrafil M 2130 CS, a trans-esterification product of a 
to Ca- glycsrids and polyethylene glycol having a melting 

point » ca. 35 - 406C,, m acid no- » <2, a saponification no. 
» ca» 185 - 200 and an iodine ao. * <3j 

3.2.2. Kono-, di- and acno/di~giyeerides, especially esterif:!catic-n 

products of capcylic or capric acid with glycerol. Preferred 

products of this class are e.g. those cQ®prising or consisting 

fnainiy or essentially of capryiic/capric acid mono- and 
di~giyeerides such as are coffisercially available under the 

trade nasse Imvitor (c.f. 2od. cit., pp. 645). A particularly 

•suitable product of this class for use in the compositions of 

the i nvent ion is the produc t Imvitor 742 , which is the 

estferification prodtjet of a aixture of ca. 60 p.p.v,. caprylic 

acid and ca. 40 p.p.v. capric acid with glycerol. Imdtor 742 

is typically a yellovish erystalline mass, liquid at ea. 26*0} 
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acid no. » max. 2j iodine no, a max, ij saponification no, « 
ca, 235 » KJSs Sf »^0gly€«rf4«$ « eft* 40-50Xf free glycerol « 

inax. 2%} »»p, * c&> 24 - 26®Cr msaponiflsbUs. » 0> 3% mx,? 
psjroxifle no, » Bsax. Ij 

3.2,3. SorbitSB £atty acid esters e.g. of the type known aad 

aos!®erei&lly available «nder the trade name Span, for exa»ple 

including socbitari-monolauryi, -monopalaityl, -monostearyl, 

-tristearyl, -monooleyl a»d -trioleyl esters - {c<f. Fiedler, 

locu cit., pp. 1139-1140); 

%iZA* fentaerythrltol fatty acid esters and polyaikyiene glycol 
ethers, for ejcaffiple peRtaerythrite—dioleate, -distearate, 
-scmolaurate, -polyglycol ether and -monostearate as well as 

peiitaerythtite-fatty acid esters (e.f. Fiedler, loc. git. pp. 

923-324)5 

3(2(5» Honoglycetrides, e.g. glycerol monooleate, glycerol monopalinitate 
and glycerol ©onos tearste, for exataple as knovn and cojumerciaily 
available under the trade naiaes Hyvatex, Kyvaplex and Myverol 
(c.f. Fiedlsr, loc. cit., pp. 83$), and acetylated, e.g. 
saono-and di-acetylated aionoglycerides, for exastple as knovs and 

cosffierdaily available under the trade Mm Hyvacet (c.f, 

Fiedler, lop. cit-, pp. 835); 

3,2;'&. Glycerol triacetate or (lf2,3)-tria.cetiR (c.f. Fiedler, loc. 

cit.r pp. 952)) and 
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3,2.7, Sterols and derivatives thereof, for example cholesterols and 
derivatives thereof, In•'particular phytosterols, e.g. products 

comprislag sitosterol, csspesterol or stigmasteroi, and etiiylene 
oxide addacts thereof? for esta&pls soya sterols and derivatives 

thereof, such as knovn uadsr the trade ns.m& Senerol (c.f< 
Fiedler loc. eit., p.p. 554 and 555} in particular the products 

GWMEOI 122, 122 13, 122 E10, and 122 £25, 

Compositions as defined under (A) above include systems comprisiRg 

either a single surfactant or mixture of smfmtmtst e.g. comprising 
a first surfactant and one or more co-surfactants. Surfactant and 
co-stirfactaftt combinations m&y fee selected, e.g. from any of the 
surfactant types isidieated under (3,1.1.) to (3.2,?.) above. 

Vhm the hydrophilic phase comprises a di- or partial-ether as defined 
under (1.1) above, in particular Transcutol or Glycofurol, use of a 
single surfactant will generglly he sufficient, though co-surfactants 

may be added if desired, e.g. to further itsprove stability 

characteristics. ¥hen lt2-|>ropylene glycol is employed -as sole or 
principle hydrophilic phase component, the use of at least tvo 

surfactants, i.e. a surfactant and co-surfactant, will generally be 
required. Cospositions as defined under (A) comprising 1,2-propylene 
glyeol as hydrophilic phase thus suitably cossprise both a surfactant 
and a cc—surfactant. 

Surlaetants as defined under (3.1,1,), (3,1,3,) 

(3.2,5.) above are of particular interest for use is composit ions as 

defined under (A). Especially suitable surfactant/co-surfactant 

cosbinations are hydrophllic/lipophilic surfactant combinations, e.g. 
cosibinstions of sarfactants in accordatsce with (3,1.10 'with 
surfactants in accordance with (3.2,5.}. 

(3.1,7), (3,2.2,) and 

Shen the surfaetsnt cosprises an effective solvent for the cyclosporin 

active Ingrediest, as in the case e.g. o? surfactants or mixtures of 
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siszfactafitS tjfttifer (3.1.1.) to (3.2.7.) above, it may be incorporated 
into compositions as defined under (A), set: only as surfactan.!;, tot in 

excess as an adilitiotial carrier or co-solvent phase 

the hydrophilic or lipophilic phase. 

2»e, as part of 

Corap&sitions in accordance vi th (A) above say also coKprise: 

A thickening agent -4. 

Suitable tMeksaing agents my be of those tooim aad employed in the 

art, including, «.f. j>harmsc€utically accept&blfis polya«ric materials 
and inorganic chickening agents, for example o£ the following types; 

4.1, Polyacrylate and polyacrylate co-polymer resins, for example 

poly-acrylic acid and poly-acrylic acid/roethacrylie acid 
resins, such as known and commercially available under the 
trade naffie Carbopol (c. i:. Fiedler, lot, ci t., pp. 254-256}. in 
particular the products Carbopol 934, 940 and 941, and Sudragit 

(c.f« Fiedler, loc. oil,, pp. 4&6-487), in particular the 

products Eudragit E, L, S, SI and ES and, most especially, the 

products Eudragit E, L and S: 

Celluloses and cellulosa derivatives including: alfeyl 

celluloses, e.g. methyl-,; ethyl- and prosyl^cell«los«s; 

hydroxyalkyl-celluloses, e.g. by<irOKVpropy1~CellulQxes and 

hydroxypropylalkyl-celiyloses such as 
hydrox^-propyi-sethyl-celiijlosesj acylated celluloses, e.g. 

csllulose-aeetates, cellulose-scetatephthallates, 

cellulose-ace tat ̂succinates and hyd to>ry pr o py Itse r h y 1 - c el 1 ul o s e 

phthaliates; arid salts thereof such as sodiua-csrboxymethyl-

-celluloses. Examples of such products suitable for use in 

accordance vith the prssent invention are those knovn and 

4.2. 
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commercially availsbls, e.g. utidar the trade riames Rlucel aad 
Msthoc«l (c.f, Fi«ai«xr,. ipe» cit., pp. 688 and 7901, in 
pariie-tilar the products iClucel LF, MF, GF and SE and Hetfeocel K 

E 15, 1 ISM arid E I00M; 100, K 15M, K 10QM, E 5H 

Polj'Viisylpyt^lidones, including foe example 
poIy~N~viRylpyrrolidon«s mi vinylpyrrol!done co-polymers such 
as vinvlpyrrolidone-vinylacetate co-polyntecs. Examples of such 

compounds syitable for use in accordance vith the present 

inventiors are those known and cojaaefcially available, e.g. 

under the trade name Kollidon (or, is the USA, Povidone) (c.f. 

pp. 694-656), its particular the products 

4.3. 

Fiedler, loc, cit 
Kollidon 30 and 90; 

* J 

Polyvinyl resins, e.g. including polyvinylacetates and 

alcohols, as well as other colyaeric materials including gu® 

traganth, gusj arabicum, alginates, efg> algiiiift aeidj and salts 

thereof, e.g. sodlra algijiatss; 

4.4. 

4.5. Inorganic thickening agents such asgtapulgite, bentonite and 
silicates including hydrophilic silicon dioxide products, e.g. 
alkylated (for example methylated) silica gels, in particular 

colloidal silicon dioxide products a$ known and coasiercially 

available under the trade naise Aerosil (c.f. Handbook of 

Pharmaceutical Excipients, loc. cit., p.p. 253-256J in 
particular the products Asrosil 130, 200, 300., 380, 0, OX 50, 

TT 600, H0X SO, M0X 170, LK 84 and the methylated Aerosil R 
§72, 

Is the case of compositions ia accordance with ( k )  vM'ch are intended 
for oral administration, such thickening agents may be included, e.g. 
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t«3 provide a sustained relsase effect. Howsver, where oral 

administratiDn is intended, the use of thickening agents as aforesaid 
Will generally not be requi red and is generally less preferred. Use of 
thickening agents is, OR the other hand, indicated, e.g. where topical 
application is foreseen. 

Compositions ia accordance with (A) shove may also inciads one or- wore 
further ingredients io particttlar diluents, anti-oxidants [e.g. 
ascor&yl palmitate, butyl hydrqKy arsisole (BHA), butyl hydroxy toluene 
CBBT) and tocopherols, e.g. a-tocopherol (vizmin E)], flavouring 
agents and so forth, Use of an anti-osidant, in particular a 

tocopherol, is particularly advantageous. 

While it is foreseen, especially vhet'e oral administration is 
canteatplated* that compositions in accordasce vith the invention as 
defined under (A) should comprise end dosage forms for sdnunistration 
as such, the present invention also provides pharmaceutical 

coffipositions comprising a cyclosporin as active ingredient and which 

are themselves meroenrulstons. thus vhere oral administration is 

prafeticed, ffiicroemulsions obtained, e>g. diluting a "ffiicmemalsion 

pre-concentrate" as defined under (A) with water or other aqueous 

medium may be employed m forfiliations lor drinking, Sindlariy, where 
topical application is foreseen, compositions cotaprising a 

hydrocolloid thickening agent, e.g. as set forth under (4»2.) or 

(4.4.) above vill suitably also comprise water, thus providing an 

aqaeeus sisro^saulsion is gel, paste> sreaffi or like fom. Such 

eoaipssitiofts are also mw* Accordingly in a yet further aspect the 
present invention provides% 

B) A pharmaceutical eoBtposition vhich is a microeeulsion and 

comprises a cyclosporin as active ingredient. 

CoBipositions as defined under (B) may comprise any of components {1} 

to (3) as hereinbefore described in relation to corspositioas as 



0288

100-7317 ~ 2? -

defined under (A) and va{e;r. Co!?.posirio.ns (B) are o/w niiccoeniilsions, 
Prelferably they will exhibit stability characteristics as hereinbefore 
described iii relation 10 tsicroemulsions obtainable frotR compositions 
defined undfer (A). 

In aeeordarsce with the present invention it h&$ furthes: been found 
that use of &i~ or partial-ethers as defined under (i.l.) as carrier 
media is quite generally advantageous for the preparation of 
pharrnaceutieal compositions coniprising cyclosporins, not only iB 
relation to the preparation of "microemulsion pre-concent rate" and 
microeaulsion formulations as hereinbefore described. Thus use of such 
ethers as components of 0titer oral and, in particular, topical 
daliverj' systems is surprisingly fotjnd of itself to meet difficulties 
hitherto encountered in the art as hereinbefore described. Such 
compositions are also nev. Accordingly in a yet further embodiment the 
present invention also provides; 

A pharmacauneal cosposition comprising a cyclosporin as active 
ingredieat, tofetfoer with a pharmaceutically acceptable Ci-salfcyl 
or tfetrahydrofyrftjryl di~ or partial-ether of a lov iaolecular 
veight mono- or poly-oxy-alkane diol. 

C) 

Preferred ether components for use in compositions as defined under 
(C) above are as hereinbefore described is relation to (1.1.). the 
products Transcotol and GXycofarol being especially preferred. 
Compositions in accordance vith (G) suitably contain one or more 
farther ingredientSs ?.g» surfactants, co^solvfents or thickeniKg 
agents. 

In partictslar, compositions as defined under (0) vill suitably also 
coffiprise a pharffiaceuticaliy acceptable hydropfcilic surfactant 
especially a non-ionic hydrophilic surfactant. Suitable hydrophllic 
surfactant components are ar.y of those hereinbefore described under 
(3.1.1.) to (3.1.9.). 
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Cctispdsitions as under (C) aiso suitably cdiaprisfi s 
phamaceutically acasptabls lifophiile surfactant: either as .-a 
surfactant or as a co-solvent, or a ^barmceutieally acceptable 
co-solvent. Suitable co-solvent/lipophilic surfactant components are 
any of those hereinbefore described under £2> and (3.2.1.) to 
(3,2.7.). 

Compositions in accordance with (C) include forms other than as 
defined under (A) and (B), for example solutions, suspensions, 
dispersions regular emulsions and the like. In partiuclar compositions 
in accordance with (C) vhich additionally comprise a surfactant or 
both a surfaetsnt and a co-solvent include, for example, aaulsion 
pre-concentrates (i.e. corcpositions vhich, on contacting vith vater, 
provide regular emulsions - as opposed to microefflulsions - of the o/v 
or v/a type), and regular emulsions of both hydrophilic/lipophilic and 
lipophilic/hydrophilic type. In the ease of forssulations, e.g. for 
drinking or for topical applicationt they will in particular also 
include aqueous emulsions of o/v or v/o type. In general esulsion 
pre-concentrates giving o/v emulsions and (ii) o/v emulsions as such 
Mil be preferred, in particular where oral adMaistration is 
contesplated, 

Cofflpositior.s as defined under (C) may further comprise a 
pharaaceutica 1 ly acceptable thickening agent, suitable thic.kerang 
agents being any of these hereinbefore described under (4,1,) to 
(4,5.) 

Compositions in accordance vith (C) may also comprise farther 
additives, e.g. preserving and flavouring agents etc 
hereinbefore described in relation to compositions (A). In particular 
they vill preferably also include an anti-oxidant, e.g. any of the 
specific snti-oxldants hereiiibefore described in relation to 
compositions (A). 

as •». *• * 
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Of particular interest in accordance with the present invefttioa arei 

D) Cojspositipns as define under (C) additionally coinprising: (5) a 
fatty acid saccharide monoester. 

Compositioiis as defined under (0> will generally coaprise the 
cyclosporin in a carrier »ediu» cofcpnsing component$ <1»1.)» e-g-
Glycefurol or Transcutol, and coffipoaent (5). Comraortiy, the cyclosporin 
and component (5) vill each b« present in compositions in accordance 
vith (D) in molecular dispersion or solution including, vhere 
appropriate, solid solution. Component (5) will generally act in 
compositions in accordance vith (D) as soluhilizor for the 
cyclosporin. Compositions in accqr^aisce vith (0) have the psirticular 
advantage of meeting stability and related difficulties othervise 
associated with components (5) resulting from their inherent strongly 
hygroscopic properties^ 

Preferred components (5) for use ia coffipositions in accordance with 
(C) are vaier soluble fatty acid saccharide monoesters, e.g. fatty 
acid ffionoestets of saccharides having a solubility in water of at 
least 3.3^ at asshieat temperature, e.g. at ca. 20%, i.e. vhich are 
soluble in vater at ambient temperature in an amount of at least Ig 
aonoester per 30 ml water. 

The fatty acid moiety of cosiponents {5} saay comprise satyrated or 
Parti cularly suitable 

components {5} are C^is-fatty acid saccharide stono&sters, in 
particular vater soluble Cs-is-fatty acid saccharide monoesters. 
Especially suitable coBJponents (5) are caproic (Cg), caprylic {Cs}» 
capric (C;C). lauric (Cu), myristic (C^), palmitic (%s)i oleic 
(Cia), ricinoleic (CIS) and 12~hydroxystearic (Cn) acid saccharide 
ffioRoesters, especially lauric acid saccharide fsonoesters-

unsaturated fatty acids or fixtures thereof. 

The saccharide moiety of component (5) may comprise any appropriate 
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sugar residue, s.g, mono-, ox tri-saccharide residue, 
the saccharide aoiety will comprise a di- or tri-SKctharide reside. 
Preferred compoBeEts (5) comprise Cs-.n-fatty said di^sacehaeide 
aionoesters and -fatty acid tri-sateharide roonoesters- Especially 
suitable saccharide aoieties are saccharose and raffinose residues» 

Suitablyj 

Partlcylarly Suitable components (5) are thus: saccharose 
faonocaprdate* saccharose aonolaurat«, saccharose ©onoayristate, 
saccharose awnooleate, saccharose rooaoriciswleate, raffinose 
aionocaproate, raffinose monolaurate, raffinose sonoayristate 
raffinoss monogalaitate and raffinose moRocdeate. Host preferred 
componsRts (5) ate raffinose jfionolayrate and, especially, saccharose 
Bsonolaurate. 

Components (5) will suitably have a hydrophilic~Iipophilic balance 
(SLB) ef at least 10. 

Compomnts {5} suitably have m ester residue parity of at least SOI, 
more preferably at least SOS', most preferably at least MS. 
Components <5) suitably have a Belting- point of from about 15® to 
about 80*0, sore preferably from about 25® to about 500C, 

dompositioas is accordance with {0} ©ay also contain further 
ingradierats, s.g. as hereinbefore described in relation to 
ooffipositions (C). 

In particular, they say include a component capable of modifyir.g the 
release characteristics of the composition with respect to the 
cyclosporin, for example thickening agents, e.g. such as hereiphefore 
described under (4,1<} to (4.5,}. 

Cospbsitioiis in accordance vitb (D) vill in particular also saitably 
comprise one or more anti-oxidants, e.g. as hereinbefore specifi®<! In 
relation to compositions (A). 
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Compositions in accordance vith (B) will also suitably comprise one or 
»bc« ^tabilizocs or bB:££er|»g agettts, in partieulai; tei prevent 
hydrolygis of component (5) during procassing or on storage. Such 
s'tabil'izors may include acid stabilizers such as citric acid, acetic 
acifij tartaric acid or fyjitaric acid as well as basic stabilizors such 
as potassiuiii hydrogen phosphate. 

Such .stabilizers or buffer agents vill appropriately toe added in an 
amount sufficient to achieve or maintain a pH vichin the range of from 
about 3 to 8t siore -preferably1 about S to 6j compositions is accordance 
Vith (0) having a pH within the above indicated ranges being generally 
prefstrecL 

Coiapositioas in accocdancfc with (D) yill in particular also preferably 
coreprise a polyoxyalkyleme-fres hydrophilic surfactant 
forth under {3.1*6,) or (3.I»7.) above. 

such as set 

Compositions, in accordance vith the present invention may be employed 
•fiii adsiinisiration in any appropriate sanner, e.g. orally, e.g. in 
unit dosaga foFffi, for exampls in hard or soft gelatin encapsulated 
for®, pareisterally or topically e,g> for application to the skin, ler 
exampla in the for© of a cEeam, paste, lotion, gel, ointaent, 
poultice, cataplasm, plaster, dermal patch or the like, or for 
ophthalmic application, for exaaple ia the for® of an eye-drop, 
-lotion or -gel fbrjsalatipn. Readily flovable forms, for example 
solutions and rdcrosmulsions, may also be employed e.g< for 
iatralesional injection for the treatment of psoriasis, or stay be 
administered rectally, e.g. as an enesa for the treatment of 
inflasusatsry bowel disease or Crohn's disease. Composiiions in 
aceordance vith the invention are hovever primarily intended for oral 
or topical applicatioft, is particular application to the skin. 

The relative proportion of ingredients in the composi t ions of the 
invention vill, of course, vary considerably depending on the 
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particular type of coaposition concerned, e.g. vherhec it is a 
"micrqeamXsiqn pre-concentrate", microeffiulsion, regular saulsiosi, 
solution- and -so forth.. !h® relative ptoportions -will also vary, 
depending OK the par ci cular function of ingredients in the 
composition, for example, in the case of a surfactant component of a 
"sicroemulsiDn pre-concentrate", or. whether this is employed as a 
sutfacsa«t only or both s surfactant and a co-solvent. The relative 
proportions will also vary dependiKg on the particular ingredients 
employed and the desired physical characteristics c<£ the product 
compasitioti. e,g< in the case of a cofflposition for topical use, 
whether this is to be a ftm floving liquid or a paste, Oetfiraination 
of workable proportions in any particular instance will ganerally be 
ttithin the capability of the man skilled on the art. All indicated 
proportions and relative weight ranges described belov are accordirsgly 
to he understood as being indicative of preferred or individually 
inventive teachings only and not as not limiting the invention in its 
broadest aspect. 

The araouitt of cyclosporin its compositions of the invention will of 
course vacj'f e.g- depending on the intended rout« of adffiinistration 
and to vhat extent other coffiponeiits, in particular components (2) to 
(5) as hereinbefore described, are present. In general hovever the 
cyclosporin will, he present in an aaount vithin the range of from 
0.05 especially about 0,1 to abGut 35% by weight based on the total 
weight of the composition. 

Components (1) will suitably be present in the compositions of the 
invention in an amotmt of fro® about 0,5 to about 90% by weight based 
on the total weight of the coffiposition. In the case of coftspositions in 
accordance with the invention coffiprising a component {i-1.) (e.g. 
Glycofurol or Transcutol), (1,1,} vill generally be present in an 
amount of from about 1 to about 90% by weight, »ore comonly fro® 
about. 3 or 10 to about 701 by weight based on the total -weight of the 
eospositios. In the case of compositions in aecordaaee with <A) or (B) 
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above toffiprising & component (1.2,)t (3.-2,) vill generally be present 
in amount of Iro® about 2 to about S0£ by weight basad on the total 
weight of the composition. In the case of doopositioas i» accordance 
vith the invention c.Offiprising a component (2) or (3), these vill aach 
be generally present in an amount of fro® about 0.5 to about 9GX by 
weight based OK the total weight of the composition. In an especially 
preferred aspect the present invention relates toj 

Compos!tions as defined \:nder ( A )  or (C) above for oral 
administration, e.g. in a form suitable or convenient for oral 
administration. 

S) 

For compositions as definesi under (A) to (C) intended for non-topical 
adits!nist rat ion and, in particular, for oral dosage forms {1}; 

The cyclosporin will generally be ptesen't in an atsount o£ from 
about 1 or 2 to about 301, suitably from sboist 4 to about 25%' by 
weight based on the total weight of the composition. More suitably 
the cyclosporin vill be present in an aaount of from about 5 to 
about 25, especially to about 20X, e-g, fro® about 5 to 1S.S by 
weight based on the total weight of the costpositionj 

a) 

Cosponent (1.1) when present vill generally be present in. an 
amount: of from about 15 to about 85, suitably fro® about 20 to 
about SO, sore suitably fro© about 25 to about 70, e.g. fro® about 
30 to about 50 ox 60% by weight based on the total weight of the 
composition; 

b) 

e) Cyclosporin and componer-1 (1.1.) when present will generally fee 
present in a ratio of about 1:0.75 to 20, suitably about 1U to 
15. tsore soitably about 1;! to 5, e.g. about 1:1 or It 1.5 to 4 
p.p.v. [Cyclosporin: (1.1,)]; 
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d> CoRponsrs t (1-2.} when present vill generally be present in an 
suitably about 5 to about 30% 

by weight based OR the total weight of the composition; 
aBouBt of fron; about 3 to about 45 

Cyclosporin and component (1,2,} when present vill generally be 
present in a ratio of about IsO.l to 20, suitably about 1:0.2 to 

10 p.p,v.. Here suitably they vill be present in a ratio of about 
IsO.S to 6, e.g. abowt 1;0,5 to 3 p.p.v. {Cyclosporin: (1.1)j. 

s) 

Cosponent (2) vh^n present vill generally be pc«seat la an amount 
up to about 45%, suitably up to about 40X by veight based on the 
total weight of the compositiom More suitably component (2) mil 
be present in an amount of itm about 2 to about 45, yet more 
suitably fro® about 3 to about 35, most suitably from about 5 or 
10 to abotJt 30% by veight based on the total veight of the 

composition. 

f> 

Coffipofients {2} and {1.1) vhen present vill generally be present in 
a ratio of about 1:0.5 to 40, suitably about IJO.S to 20, sore 

e.g. about lt0.?5 to 4 p.p.w. 

g) 

suitably about 1:0.75 to 10 
I(2):{!)]» 

Components (2} and (1,2) vhen present will suitably be present in 
a ratio of about 1:0.075 to 22, suitably about 1:0.1 to 15, most 
suitably about 1:Q-1S to 6 p>p.v,, e.g. aboat 1:0.5 to 3 p.p.v. 

h) 

r ( 2 ) i ( i . 2 ) i .  

Components (3) vhen present [including both components of type 
(3*1.) and (3.2.}S, vill generally be present in an amount of up 
to about 90, e.g. from about 20 to about.90? by veight based on 
the total' weight of the composition. Mote suitably components (3) 
will be present in an amount or fro® about 20 or 25 to about 80 or 

901 by veight based OR the total weight of the «©spasition* £>g« 
from about 25 to about 55X when & component (1.1) is employed or. 

i) 
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from about 40 to 15% vhen a coffiponent (1,25 is araployec. 

j) Cycldspcrin and cosnponent (3) [iRcludlng both cofflponents of type 
(3.1.) and (3,2,)] when present will generally be present in a 
ratio of about 1;0.5 to 20, more s«itably to 12 p.p.w.. 
Appropriately they will be present in a ratio of about 1?! to 10 
p,p.v.i «.g. about 1:1 to 5 p.p.w. when a component <1.1} is 
present or about 1:3 to 8 p.p.v. when a eopponent (1.2) is 
present. 1Cyclosporin: (3)1. 

For cosapositions as defined usider (A) and (B) {"raicroesylsion 
pre~cotic«ntr&tes" and mcroeffiiilsiosis] the relative proportions of 
ijsgretients eoffiprising (1) the hydrophilic phase, (2) the lipophilic 
phase and (3> the surfactant will vary vith the cancemration of 

to 
each otljer» 

Composi tions according to (A) may thus be defined as cowprising a 
cyclosporin together vith (1) a hydrophilic phase [e.g. as defined 
under (1.1) or (1,2) abovej, (2) a lipophilic phase [e.g. as defined 
under £2,1) or (2,2) above] and a surfactant [e.g. as defined imder 
(3.1) or (3*2) above], the relative proportions of cyclosporin: 
(l)s(2)t(3) feeing such that on contact vith water, e.g. as 
hereinbefore indicated in relative proportions of Isl p.p.w, 
[cyciosporin+(I)4-{2)+{3));H20] or sore, a microemulsion {e.g. of o/v 
type] is obtainable. 

Siajilarly coiipositions ac$d.r^i»g to (8) nsay ba defined as comprising a 
cyelospprin tofethfer vith eottponerits (1), (2) and <3) as aforesaid an^ 
water in relative propertiens, as hereinbefore indicated> 
required to provide a microesulsian [e.g. of o/w type}. 

Coffipositlons ia accordance with (&} and (B) preferably cetsprise froa 
about 2 to about 30, more preferably frps about 5 to about 20, aost 
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preferably fro® about 10 to about I5t by -weight of cyclosporin based 
on the total veight of cyclosporin plus compoaents (1> * (2) + (3). 

Whea (1) of coapositions (A) or (B) is m defined under (1,1) above, 
comprises Transcutol or Glycofurol, cosgonsnts (1,1), <2> and (3> 

will preferably be present is amounts of izom about IS to about 8531;, 

ffiore preferably fro® about 25 to about 65% of (l-I), fro® about 2 to 
about 40, more preferably from about 3 to about 35 most preferably 
from about 3 to afecmt 3M of (2) and fro® about 15 to about 85, more 
preferably from about 25 to about 55 or 602 of (3), all Xages being by 
veight basad on the total of (1.1) * <2) + (3). Use of Glycofyrol is 
of particalar in teres t. 

yhttn (1) of corspositions (&) or {1} is 1,2-propyiene glycol |{1.2) 
aboyej^ coffiponenrs (1,2.), (2) and (3) vill suitably be present in 
amourits of froja about 3 to about 35%, more preferably fro® about 3 to 
about 251 of (1.2), from about 2 to about 32&) more preferably from 
about 3 to about 302 of <2) and from about 45 to about 90£} asore 
preferably froai about SO to about 90X, e.g. froni about 55 to about BQ% 

of {3}t all lages being by wight based on the total of <1.2> * £2} + 
(3). As previously indicated, vhen (1) is 1,2-propylene glycol 
component (3) vill generally comprise both a suriactant and a 
«o-surfactaiit» Wliers a co-surfactant is effiployed, surfactant and 
co-sucfactaRt vill suitably be present in a ratio of up to about 5Qji. 
preferably up to 20;i, more preferably up to 15;!, e<g> fro» 2 to 15:1 
p.p.v. (surfactant; co-surfactant). 

Fig. I attached, represents a tkree-wy plot for relative 
concentrations of components (1.1) (e.g. Glycofurol), (2) (e.g. 
Higlyol 812), and (3) (e.g. Cres&ophoi'e E84D) in compcssitions according 
to and comprising ca< 10% cyclosporin (e-g. Ciclosporin} by 
weight, Selatiye coacsatration of coffiponent (1.1) increases frons OX 
aloag the left hand margin of the plot to 100^ at the lower right 
corner, a$ indicated by the arrov "1.1", Concent rat ion of coaiponert t 
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{2} Increases fro® OX at the right hand aargin o£ the plot to 180% at 
the lower left corner, as indicated by'the .arrow "2". Thus a 
eoffiposition coniprising 5OX of (1.1) and 50% of (2) only, is designated 
at the raM-pedfit of the bass-line of the plot. Relative concentration 
of component (3) increases- from OS at the base-line of the plot to 
100% at the apex, ss indicated by the arrov "3", Lines vithin the plot 
represent increments of 10X. fro® 0% at each margin to 100X at the 
apex o&posd-te. 

For compositions as defined tinder (A) and (S) the relative proportion 
of componeot® (1.1), (2) and {3} will suitably lie within the area A 
defined by the line a of Fig. I. More suitably the relative proportion 
of components- (2) and (3) will lie within the area B defined by 
the line b of Pig, I, Kdcroeniulsions based OK these proportions being 
found to have greatest stability# e.g. of >24 hrs./an average particle 
size of less than 1,0001. Compositions iti accordance with the 
ievention comprisiag the cosposents (1.1). (2) and (3) in relative 
propot'tion as defined above vith referenoe to Fig. 1 accordingly 
represent especially preferred embodiments. 

Fig. XI attached, represents a three-way plot 
concentrations of components. (1.2), (2) e.g. Kigiyol 822 and (3) in 
coiapositions according to (A) and comprising ca. 10?.' cyclosporin (e.g. 
Ciclosporin) by veight, In this case {3) coEprises as. appropriate 
sur£actant7co~sarfactant mixture, e.g. in a ratio of 11:1 p.p.v., for 
example comprising 11 p-.p,v> Creaophor Rfi40 and 1 p.p.v. 
Glycerinmonooleate, Relative..assounts of components (1.2), (2) and (3) 
are indicated, as for Fig. I, by arrows "1.2", "2" and "3" 
respectively. 

for relative 

For cosapositions as defined under (A) and (S) the relative proportions 
of eosponents (1.2), (2) and (3) will suitably lie vithin the area X 
defined by the line :< of Fig, XI, Hore suitably the relative 
proportion of coBpoaents .(1»2), (2) and (3) vill lie vithin the area Y 
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defined by line y of Fig. II. Most suitably the relative proportion o£ 
CQsptraents {1.2}, (2) and <3) vill lie within the area 2 of Fig. I 

daftned by line 2, fsicroe^ulsions baaed on proportions withia the 
aeeas t and 2 having an average pacticle size of the order of l,100l 

and <200.1 respectively and a stahility, €.g- of >24 hrs.. 

Coapositions IB accordance with <E) above say additionally include & 

thickening agent, though{ as previously indicated, this vill generally 

be less preferred. Sui table thickening agents include my of those 

hereinbefore described under (4) above. The amount of thickening agent 
present taay vary e.g. depending on the required consistency of the end 

product, e.g. vh«ther it is to be in a thickened i:lovable form, for 
example for filling- into a capsule or the like, or sufficiedtly 

resilisnt to be sovtldable or forsatsle, e.g. for use in the manufacture 
of tablet® or the like. The amount will of course also depend on the 

nature of the thickening agent chosen. In general temponents (4), when 

present will be present in an amount of up to about 25% by veight 

based on the total weight of the composition, more suitably in an 
amount of up to about 15 or 20% by welghc, e.g. in an amount of from 

0.5 or 5 up to 15 or 20% by veight based on the total veight of the 

coffiposition. 

Compositions in accordance vith (E) may also include farther additives 
or ingredients, e.gx as hereinbefore described with reference to 

compositions (A) and (C). In particular Uiey stay coaprise 

antioxidants, e.g. in an aiaount of up to about 0.3 or IX by vsight 

based on the total weight of the composition.,, and swetening or 

flavouring agents, e.g. in an 'amount of up to about 2.5 or. 5^. by 

weight based on the total weight of the cptuposition. ' 

Coffipositioas {B} in accordance: with definition (A) have been found to 

exhibit especially advantageous properties vhen adsinistet'ed orally, 

e.g. in terns of both the consistaiicy and high level of 
bioavailability achieved. In particular, and in contrast vith other 
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galenic systems, e.g< as known from the art, it has been found that 
such compositions are compatible with tMsidfe ss&teriais, e.g bile 
salts, present ift the gastro-ifltestioal tract. That is, thsy ate fuily 
dispersible is aqueous systesis ftoMpcising -such iiattirai tensides awd 
are thas e&paljle of prov-idittg aicroesulsion systms in. situ which **« 
stable and do not exhibit precipitation or other disruption of fine 
particulate structure. Function of such systems on oral administration 
reaains independent of and/or wai«p«ice4 by the relgtive presence or 
absence of bile salts at any particular titae or for any given 
individual. Such compositions- accorsiinfly repesent an especially 
preferred embodioent of the invention. 

Conipositions in accordance vith (E) above will, preferably jb@-
coBtpounded in unit dosage fornu e.g. by filling into orally 
administerable capsule shells, e.gf soft or hard gelatine capsule 
shells or by tabletting or other moulding process, Vhere con;positions 
(E) ace in unit dosage form, each wsit dosage will syitably contain 
betveen about 5 or 10 and about 200mg cyclosporin, more suitably 
betveeii about 15 or 25 and about 15Qmg, e.g. 25, SQ or lOOmg 
cyclosporin• Thus unit dosage foras in accordance vith the invention, 
suitable for adBinistration 1*, 2:< or M «p to 5x daily (e.g. 
depending on the particular parpose of therapy, the phase of therapy 
«tc*..) will appropriately comprise e.g. about 50®g ©r about IQCwg 
cyclosporin per uni t dosage. 

Ooaspositions in accordance vitb (B) above for oral aCKinistration say 
be priftpsre^, by addition of compositions as described in relation to 
(A) or (B) above to water or any other aqueous system, e.g. in 
relative proportions (co&posltioniHjO) as hereinbefore indicated, for 
example a sweetened or flavoured preparation for drinking. Such 
compositions tnay thus cojisprise any system as hereinabove defined or 
dfescribed In relation to cofispositions (A) or (B), plus sufficient 
water to form a mcroemuXsion. 
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CoapositloRg as defiasd iimter (D) above «r«'» is 'particular, isstended 
for oral adKinistration, though ysa i.a form suitable, e.g. for 

topical* IKeluding dermal and topical ophthalmic[ parenteral or rectal 

ateiftistration, as veil as for intralesional injection, is also 

embraced. 

In the case of compositions as defined under (D) the cyclosporin and 

reepjired cofaponent (1«1> may be present in a ratio of about 1:0.5 to 
200, preferably about IJCUS to 100, more preferably about Is0,5 to 30 
p.p.v,> Yet more suitably they vill be present in a ratio of about 1:1 
to 10, tr.ore preferably lil to S, most preferably about 1:1.5 to 2,5, 

abowt 1:1.6 or ls2 p.p-tf. [CyclosporiQi (l.l}j. Cyclosporis aad 

required coinponent (5) will suitably present in a ratio of about 1:3 

to 200, preferably about It3 to 100, more preferably about Is3 to 50 

p.p.v.., let sore suitably they vill be present in & ratio of about 1:5 

to 20T preferably about li5 to to 10, ffiost preferably about 1:6,0 to 

6.5, e.g. about 1:6.25 p<s.w, tOyclosporin;(l.l}}. 

Suitably compositions in accordance vith {D} will be cade up in unit 

dosage form, whether for oral admaisuatioR or otherwise. 

The aaount of cyclosporin present in such unit dosage forms will of 
course vary depending on e.g. the condition to be treated, the 
intended mode of admnistration and the effect desired. In general 
however * urdt dosage forms ia accordance vith CD) vill suitably 

comprise fro® about 2 to about 200®g cyclosporin, per unit dosage. 

Suitable dosage forms for oral administration include e.g. liquids 

granulates and the like. Preferred dosage forms are however unit 

dossgt forms, far example tabletted or encapsulated forms 

particular bard or soft gelatin encapsulated forms. 
in 

Unit dosage forsas for oral adtsittistcation in accordance vith. (D) will 

suitably comprise from about 5 or 10 to about 200sf. ®ore suitably 
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froBi about 15 or 20 to about IGOsig, e.g. 25, 50 or lOOmg cyclosporin 
per unit dosage* 

Cotapositioiss (D) have the further advantage that they are able to 
provide the basis for compositions exMMting modified Release 
characteristics, for exataple delayed release of cyclosporin or release 
of cyclosporin over prolonged periods of time, e.g, tollwing oral 
administration. Such compositions addicionally comprise e component 
capable of modifying the release characteristics of the composition 
with respect to the cyclosporin. Such components Include, for example, 
(4), a thickening agent, e.g. in accordajice with any of (4.1) to {4,5) 
above. 

When compositions (D) comprise a. component (A), this is suitably 
presaxit In an aaount of fro» about 0.5 to 50%, more fsreferably from 
about 1 to 20%, most pmferably fr&is abotit 2 to 101 by veight based on 
the total veight of Cyclosporin plus (1.1) * (4) + (5). 

As pseviously indicated, toapositions in acfeordanee vith (D) will 
advantageously include one or more stabilizers or buffering agents or 
poiyoxyalkylene-free surfactants. S«ch stabilisers and/or buffering 
agents vill suitably be present iji an amount of up to 5^ by veight or, 
vhen eitric or acetic acid are employed, up to 10X by weight based on 
the veight of cyclosporin plus {i<l> + (5). Vheo a surfactant as 
aforesaid is present, this is suitably present in as amouat of from 
about S to about 50, more preferably from about 10 to about 25? by 
veight based on the veight of cotoponent (5), 

Compositions in accordance with (D) vill also suitahly comprise 
further additives in particular flavouring agents or, in particular, 
anti-oxidaitts. Suitable anti-oxidants and quantities employed are as 
hereinbefore described in relation to compositions (S}< 

Compositions in accordance with (D) vill also preferably be free or 
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substantially free of lover alkanols, in particular €th";nol, e.g. 
cospriss less than 5%, sore preferably less then 2X, e.g. fro«) 0 to 

l%f lover alkanolic components based m the total weight of the 
composition. 

Coispositions as defined ynder (A) to {C} are also of particular 
interest for topical administration, Accocdingly in a yet farther 
aspect the present inw«stion provides; 

Compositions ss defined under any one of (A) to (C) above for 
topical, especially for dermal application, i.e. in a form 

suitable or convenient for topical applicatioft. 

P) 

SJhere topical administration is contemplated, the cyclosporin will 
suitably be present i« an amount of fro® about 0.05, more preferably 
fro® about 0,1, to about .15.1' by weight based m the total wight of 
the composition. More preferably the cyclosporin vill he present in ari 

'amount of from about 0.1 to about 10.?i by weight. 

In the case of compsitions (F) which are compositions in accordance 
with (A) or (S), the relative proportion of components (1), (2) and 
{3} vill ba as hereinbefore described for such compositions, e.g. vit.h 
reference to Pigs, I and II. 

Compositions <?•) in accordance with {C} the other hand may take any 
suitable for®, e.g. comprise soiutlons, suspensions, dispersions and 
regular emulsions- Coaponent (1.1) may suitably be present in such 

coffipositions in an asount of fro® about 1 to about 701, preferably 
from about 5 to about 50%, more preferably fro® about 7 to about 25/i 
by veight based on the total weight of the composition. 

Compositions (F) will suitably comprise one or more carriers or 

diluents and/or other ingredients providing s carrier system, e.g. 

thickening agents, e&ulsifyiftg agents, preserving agents, moisturising 
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agents., colour&nts and so forth. 

Compositions (F) raay be in any for® suitable for topical application, 
e.g. application to She skin surface, for example flovable, e.g. 
liquid m seffii-liquid form, in the form of a powder or in tb« for® of 
a topically applicable spray. Examples of suitable flowable forms 
include e.g. gels, including oil~in~vater and vater-in-oil emulsions 
or ffiicroefflulsions, creams, pastes amd ointments and the like as veil 
as lotions, a®d tinctures, etc.. Such cossipositioRS also include, e.g. 
cataplasms and poultices as veil as transdermal patch systems. 

Selection of excipients for the preparation of such formulations vill, 
of course, fee determined by the type of formulation desired as veil as 
the particular condition to be treated, the status of the condition, 
area to be treated, skin conditiou and effect desired. Thus chronic 
psoriatic plaques will jnore stiitalsly fee treated with hydrophobic, e.g. 
fat-based compositions, lor example compositions in accordance vith 
the invention comprising a petrelsturn based ointment or cream as 
earries? aediua. In contrast, compositions for use in the treatment of 
disease conditions Involving acute phase inflammatory processes vill 
fflore appropriately be treated vith sore hydrophilic compositions, e.g. 
compositions in accordance vith the invention in the form of an 
oil-in-watar emulsion or gel. Although, coffipositions (F) «ay comprise, 
e.g. lover alkanols( for exasiple ethanol, for example as diluent or 
diluent cotsponem, use of these will preferably he avoided, e.g. where 
cdfflpMfflised skin is to be treated, as in the case of psoriasis* 
grefersM compositions (?) are thus free or substantially alkanol 
fcee, ««g. contsis less than 5%, mom prefsraljly less than 235., e.g. 
fro® about 0 to IX by weight alkanolic components, in particular of 
ethanol. 

Especially preferred compositions (F) are compositions in accordance 
vith (A), (B) or (G) additionally comprising; (6) a (further) 
phar^aceutically acceptable diluent or csrriei' which is non-iaiscible 
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vi th cotaponent (1.1,). Composi tions as aforesaid vill preferably take 
the form of a water-fre« or substaniially vater-ffee sjsulsiaa, i.e. 
comprise less rhan 10%, preferably less than 5lt most preferably less 
than U* water. Such sffiulsions include both emulsions comprising 
comporsent (1,1,) in (6), and emulsions coaprlsing {6} in (1,1,). 
Preferably they vill comprise an smulsion of {1,1.} in (&)-

Suitable components {6} include, for examplet 

Solid hydrocarbons» for example petroleusj jellies, e.g. vhite 
petrolatum or Vas6lir!eK, ceresin an4 solid paraffins, as veil 
as waxes including animal, vegetable sad synthetic, waxes such 
as, £or example, spexrnacetx, cacnaaba and bees vax; 

6*1. 

Liquid hydrocarbons> e.g. liquid pararfins and fatty acid esters 
such as isopropylsyristate and cetyl salmi tate; 

6 » 2 <  

•Son-volatile silieories irsc-luding silicone oils and pastes, and 
silicone-pQij'alJtyiett^ssdde co-polylyaers {c.£. Fiedler, 

pp. 1109 and 11101 for exasple such as knows and 
comuserciaXly available tinder the trade name Mroetfucon, 

6.3. 

ioc.cit « f 

Components (6) vill suitably be. present la compositions (F) in an 
assount of up to about 80%, e.g. from about § to about 70%, preferably 
fro® about 25 to about 60S by weight based on the total weight of the 
composition. 

By use of individual ingredients (6) or fixtures thereof, emulsions 
my be obtained in liquid or semi-solid for® depending on, e.g., 
desired jrequiresiests for topical • application. 

eosipositions (F) will suitably also comprise a surfactaat. Suitable 
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surfactants include, in particular, lipophilic aurfactaats', including 
any of those listed ynder (3.2,1.) to (3.2.7.} above, especially 
sarfactaats teviag an HLB of ca« 5-?- Examples of surfactants of 
particular utility in relation., to- compositions <PJ include for 

gyefaiee&fits as describtd undsr (3.1.2.), asset (3,2*3.,} abo^ sxumple 
as well as glycerol monstearste, propyleneglycol tKonostearate, 

dietbyleneglyeol monostearate and glycerol ricinoleate. 

Surfactant® a s  aforesaid will suitably b e  present in compositions (F) 
in an asiount of up to about $0%, e.g. frota about 2 to about SOX, 
preferably from about 10 to about *0% by wight based on the total 
veight of the eomposi tion. 

Compositions (F) my further comprise one or more consistency 
promoting agents, for example isicrocrystalling waxes, vegetable oils 

corn oils and kernel oils, and vegetable oil 
derivatives including hydrogenated vegetable oils and vegetable oil 
partial-glyceridesj e.g. in an antount of from about 0.1 to about 10%, 
preferably fros about 1 to about 51 veight based on the total weight 
of the composition. 

such as olive oils 

Coftpositicms (F) vill also suitably cossprises 

an anti-oxidant, e.g. any of the antioxidants hereinbefore 
described in relation to coaposicions (A), for example in an 
amount of fro® about 0,01 to about 0,53£ by weight based on the 
total weight of the coaipQsitionj 

an anti-bscterial agent, e.g. bensyl alcohol, jsethyl- or 
propyl-parabeR^ ber.zalkoniu® chloride, benzoic acid, sorbic acid 
or chlorobytariol, for example in an amount of fro© about 0,05 to 
about 2%' by weight based on the total weight of the cotaposition; 
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^ a stabiiiaor such as juicrocrystalline starch, sodium EDTA or 
magnssiuts saiiats, e.g. in an amount of fro® about 0»i to afeoat 
IQX by weight based on the total weight of the eompositiouj and/or 

- a skin penetration enhancer, for examplfe a mono- or 
poiy-ur«saturate{i fatty acid or alcohol (e.g. vaccenie, 
cis~vaccenic, linoleic, linolenic, elaidic oleic, petrosellnic, 
erucic or narvonic acid or my of their correspoadii^ alcohols, 
especially oleic acid or oleyl alcohol), or 
l-dodecyl&£acyclohep;ar5-2-oiie also knovn as Asone {c , f > Fiedler , 
loc. cit., p. 190), e.g< its art amount of fros about 1 to about 20, 
suitably fro® about 3 to about 15% by vsigfat based on the total 
weight of the cosposition. 

In addition to the foregoing the present invention also provides a 
process for the production of a phartaaceutical couiposition as 
heE«&before defined, e.g. as hereinbefore defined under anyone of (A) 
to <F) abav«t which process comprises bringing the individual 
eoapoftents- thereof into Intimate adsixtare ajid, vhss required 
corripovmding the obtained composition in unit dosage form, for exatapie 
filling said composition into felatin, e<g> soft or hard gelatin, 
capsules. 

In & sore particular embodiment the invention provides a process for 
the preparation of a composition as defined under any one of (A) to 
(D) above, vhich process conipriges bringing a cyclosporin, e.g. 
Ciclosporin, into inimite admixtxire vith a component (1.1) as 
hereinbefore defined to obtain a cosposition as defined under (C) and, 
optioaallyj a component (5) as hereinbefore defined to obtain a 
composition as defined under (D), or witii a component (1,2} as 
hereinbefore defined, whereby optionally when a component {1.1) is 
effiployads or necessarily vh$o a ep^pttast (l>2} is eapioye^, said 
aforesaid ingredients are further coabined vith a component (2) and a 
coraponent (3) as hereinbefore defined, the relative proportions of 

/>" 
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(2) and (3) belrig chosen $«civ that a component (1*1} or (1.2) 

coajio^ition as defined «ii4«r («> is obtained and further, when 

rsquired, contact Ins; said obtained compos1non (A) vitb water, so as 

to ••obtain a composition as defined under (S) and when required, 

eoapoyndifig an obtained composition (A), (C) or (D) in unit dosage 
fsrtE, e.g. soft or hard gelatin capsule foreu 

In a specific embodiment the present invention provides & process for 

producing s compositiort as defined under (A) abov«, vhich process 

comprises intiiaately adaixing a cyclosporin, e,g Ciclosporin, vith a 

ttosponeat {1.1) or (1,2) as hereinbefore dsfined, and a eontponent (2) 

and a component (3) as hereinbefore defined, the relative proportion 

(2) and {3) being selected relative 

to the quantity of cyclosporin etaployes! such that a "Biicroemulsion 

pre-coneentrate"*e.g. composition capable on addition to water, e.g. 

in a ratio of at least Itl p.p.v» (cosposition:K2G} of providing a 

systea comprising a dispersed or particle phase of which the 
individual particles have a sise of less than 2,000 S, preferably of 

from about 100 to about 1,080 1 is obtained. 

of the components <1*1) or (1.2) 

The preferred cyclosporin in relation to the compositions of the 

invention is Clclosporin. & further preferred cyclosporin to vhich the 

teachings of the present invention are applicable is 
[Ryap-Ciclosporin, also know as cyclosporin G. 

The following examples are illustrative of expositions in accordance 

vith the present iavention. Exaaples 1,2,4,5 and ? illastrate the 

preparation of coapositions in oral unit dosage forn;, suitable for 

use, e.g. in the prevention of transplant rejection or for the 

treat»et>t of autoiinffiime disease,, e.g. any of the aatoiamune diseases 

or conditions hereinbetore described, on administration of from I to 5 

unir. dosages/day. Bxafijples 3 and 6 illustrate the preparation of 

cofflpositioas for topical application, suitable for treatment, e.g. of 

atopic or contact dematitis, psoriasis or hair loss, on application 



0309

- 48 - 100-731? 

at the desired site of therapy, e.g. derisatitidic reaction or 

psecistic lesion ot to tH® scalp, at fegylar intetvalsj e.g. o»ce.». 

twice or three rimes per day. 

The examples are described with particular reference to Ciclosporin, 

Hovever, equivalent eospositioas may be obtained efsploying any other 

appropriate cyclosporin, Xn particular equivalent compositions may in 

ail cases fee obtained on replacement of Ciclospocin with (ISfvap-

Ciclosporin in the same amount as indicated for Ciclosporin. 
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BXAHPLE 1 

Preparatiors of oral dosage forsis: "sicroemulsioii pre-cotjcentcatc® 

type: 

1.1, COMPONENT QUASTXTY {Big/capsule) 

50.0 

180,0 

Cyclosporin (e.g. Cyclosporin) 

Slycofurol 75 

Miglyol 812 

(3.1.1) Ccemopbor RB 40 

(1,1) 

(2.1) 90.0 

180,0 

TOTAL 300.0 

the cyclosporin is dissolved in (1.1) with stirring at rooa 

tesperature and (2.1) and are added to the obtained solution, 

again with stirring. The obtained mixture is filled into a sise 1 hard 

gelatin capsule and sealed using Quali-Seal technique. 

The following compositions m&y fee prepared analogously for filling 

into size 1 or 2 hard gelatin capsules; 

1.2. C0MP0SEKT QUANTITY (n-g/capsule) 

Cyclosporin (e.g. Ciclosporin) SO.O 

(1.1) 

(2.1) 

(3.1.1) 

Clycofyroi 75 

Miglyol 812 

Ccesophor SH 40 

180,0 

78.0 

192,0 

50010 fOTAL 
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mmrm (Kg/capsuie) comomm 1,3. 

Cyelosporia (e.g., Cidosporin) 50.0 

(1.1) eiycolurol 75 

{2,1) Siglyol 812 

(3.1,1) KlkMl HCO-40 

Ethaaol* 

Ascorbylpslaiitate** 

200 < 0 

60,0 

120,0 

19.0 

1,0 

TOTAL 450.0 

*Co-$oiveat (hydrophilic phase) 

^Antioxidant 

i.4< COMPONENT OUAI'JTITY (mf/capsale) 

Cyclosporin (e.g. Ciclosporin) 

(1) Clycofurol 75 

(2.1) Higlyol 812 

(3,1.7) Lecithin 

50,0 

100.0 

?5,0 

73.0 

300,0 TOTAL 

1.5, QU&STm (mg/capsule) 

100,0 

260,0 

50,0 

100*0 

340.0 

COMPONENT 

Cyclosporin (e,g. Ciclosporiu) 

(1.1) Clycofurol 75 

(1.2) Fropyleneglycol 

(2,1) Xyritol 318 

<3.1.1) Creaophor M 40 

BBA* 5.0 

855.0 TOTAL. 

Mnti-oxidant 
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QOABTITt {rag/capsule) 

50*0 

1 .6.:  coMPoism 
Cyclosporia (e.g. Ciclosporin) 

(1«2) 1,2-PropyI«neglycol 

(2,1) Hlgiyol 812 

(i.l.i) Cresophor RiS 40 

(:3,1,3} Giyce roX monooleat 

m.o 
68.0 

250.0 

24,0 

fom 460.0 

1.7, QUALITY (ssg/capsal«) 

50.0 

COSPOfiENT 

Cyclosporin (e.g. Ciclosperin) 

1,2-propyl€ii«glyc<jl 

Kigiyol 812 

<1.2} 68.0 

{2,1} 

(3.1,1) CretRophor RK 40 

24,0 

250.0 

(3,2.5) Glycerol monocleate* 68,0 

TOTAL 460.0 

QUANTITY (ssg/capsule) 

Cyclosporin, (e.g. Ciclosporin) 100 ,0 

{1.2} 1,2-Propyleneglycol 

(2,1) MigXyol 812 

(3<1>1) Cremophor RH 40 

(3.2.5) Glycerol monooleate* 

L8. COMPONENT 

75.0 

25.0 

150.0 

150.0 

500.0 TOTAL 

COMPOSSST Q\msiTl (ag/capsyl&) 

50.0 

200.0 

1.9. 

Cyclosporin (e.g. Ciclospotin) 

1,2-Propylenaglycol 

Higlyol 812 

Csrsmophor RH 40 

(1.2) 

(2.1) 

(3.1.1) 

{3*2,7} Generol 122 E16* 

5Q.0 

iso.o 
50.0 

TOfAL SQO. 0 
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1.10. COMPOMEOT mmn (ag/capsule) 
50.0 Cyclosporin {«.g, Ciclospoi-in) 

1 f 2. - P r o py 1 a ne g ly c o I 

Kiglyol 812 

Grsifflophor RH 40 

Generol 122 £25* 

(1.1) 
{2.1} 

(3.1.1) 

<3.2.7) 

75.0 

?5.0 
2S0»0 
50.0 

500.0 TOTAL 

*Co-surfactant 

Coiupositions 1.1 

Eqyivaleut coraposi tions to 1.1 to 1,5 can in sll cases be prepared 

replacing th€ Glycofurol cotsponem with Transetitol in the same or 

equivalent amount. 

1.2, 1,6 and 1.7 are especially preferred. 

Equivalent cooipositioris to 1-1 to 1.5 may be prepared but replacing 

ths SOrcg asoimt of cytlosporin vith 15, 20 or lOOng cyclosporin (e.g. 

Ciclosporin) the Quantities of the remaining components for each 

composi1 ion rsaainiRg as indicated. 

MM?W 2 

Preparation of oral dosage forms: thickened "aticroeaulsion 

pre-concsntrate" type: 

QUMTITY (Big/capsule) 2,1, COMPONEOT 

Cyclosporin {e.g> Ciclosporiri) 

(1.1) Glycofurol 75 

{2.1) Higlyol 812 

(3.1.1) Cremophor S3 40 

(4.2) Hethocel K1C0 

50,0 

180.0 

90.0 

180.0 
100,0 

600.0 TOTAL 



0314

- 53 - 100-731? 

Ciclospotin aad {1.1) to {3.1.1) are combinsd as In ej<ampis 1 arid the 

'obtaitted sixture aixed hosogenaously'vith (4*2)> The product Is •filled 

into size 2 hard gelatin capsules* 

The following composltion say be obtained analogously! 

OOAHTSTY (Kg/capsule) 2,2, coKPONEirr 

Cyclosporin (e.g. Ciclosporln 

Glycofurcl 75 

Higiy&l 812 

Creffiopho? R8 40 

Aerosil 200 

Hethocel K100 

50,0 

(l-l) 

(2.1) 

<3.1.1) 

{4,6) 

(4.2) 

180,0 

90,0 

180 <D 

9.0 

100..-0 

TOCAL 60».0 

C0HP0SEST {%/espsule) 

100.0 

2/3, 

Cyclospoiria (e.g. Ciclosporin) 

{1,1) Slycofuro! 

(2.1) Kyritol 318 

(3.1.1) Sikkol BC0-60 

<4.2) Klucel IF 

210.0 

90.0 

170.0 

30.0 

600.0 TOTAL 

Equivalent corcpositicms to 2.1 to 2.3 can be prepared replacing the 

Giycofurol coffipoaeat vith Trsnscytol in the sasne ac equivalent sosoune^ 

ESAMPIaS 3 

freparatioa of topically applicable form: "microessulsioK 

pre-eoxice-ntrate" types 



0315

100-7117 - 54 -

if Bt WEIGHT COHPOKEfJT 

O.I cydosporiiR: C®.g. Ciclosporin) 
(1.1) Glyaofaroi 

(2.1) Miglyoi 112 

(3.1x1) Cremophoc RS 40 

50.0 

16.6 

33.3 

The abova cotaposition is prepared analogously" to exaapls 1* An 

equival«nt composition is obtained on replacejaent of the Glycofarol 

consponent vith Transcatol. The corrtposi tion may fee wade the basis of a 

crfea®, gel or the like by combination vith fyrther additives, e.g. 

hydrocolloid rhickersing agents, paraffins etc... as hereinbefore 

tiescri bed» 

EXAMPLE 4 

Preparetiori of oral dosage forms: regular eoulsioR pre-concentrate 
type; 

4,1. eOMPQKBHT mmm {fflg/c&psule} 
100,0 

154.0 

146.0 

50.0 

Cyclosporir; (e.g. Ciclosporin) 

Tr&nscutol 

CretBophor EH 40 

Lsbrafil H 1944 CS 

(1.1) 

(3.1.1) 

(3.2.1) 

450. Q torn 

CyelosporiB is dissolved in (1.1) with stirring at roots tfeBiperatiife 

and (3.1.1) an4 (3,2.1) added to the obtained solution, again vith 

•stirring. The obtained six'ure is filled into size 1 hatd gelatin 

capsales and sealed employing Quali-Seal technique. 

The folloving compositions may be prepared analogously for filling 

into size 1 or 2 hard gelatin capsules as approprisce. 
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QUMTlfy (sag/capsule) 

50.0 

80.0 

75x0 

COMPOHSNt 4.2, 

Cyclosporin (e.g. Ciciaspotin) 

<I.X) fraRsewtol 

< 3»1.1) C remopho t: R8 40 

(3.2.1) Labrafil H 2130 CS 25.0 

230,0 TOTAL 

COHPOSpT 4.3. QUANTITY (mg/capsule) 

100.0 

150.0 

200.0 

450.0 

Cyclosporin (e.g. Ciclosporin) 

{1.1) GlycoSurol 75 

<3.1.1) Mkkol 8C0-40 

TOTAL 

CD«POSiSKT QiMNHTY (sg/capsule) 4.4. 

Cyclosporin (e.g. Cielosporin) 

(J.l) Transcutol 

(3>1»X) Crei-iophor RH 40 

{3.a«i} Labrgfi1 H 1944 

50.0 

100.0 

94.0 

31.0 

275.0 TOTAL 

Eqisix-aifent eoapositions say be prepared by replacing Transcutol iji 4.1, 4,2 

or 4.4 vith the same or equivalent asimnH of Glycofurol, or the Glycoiurol 

in 4»:3 with the same or e^uivalest amount of Transcutol. 

ttVfttfUT*? ^ Xfc&jSjlrloS vJ 

Preparation of eital dosage forias; thicke&ed esaulsion pre-concefitrate typei 
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QOMTITY (rag/capsule) 5.1. COHFQHgfIT 

Cyclosporin (e.g, CiclGsgorin) 

(1.1) Transciitol 

<3»1.1) Cremophor EH 40 

(3,2.1) Labrafil K 1944 CS 

<4.1) Eudragit E 

50,0 

80..0 

75,0 

25.0 

50-0 

TOfAL 280.0 

{3.1.1), (3.2.1) and {4.X) are combined with and dissolved in (1.1) 

vith stirring and light varming. Cyclosporin is then added with light 

vacming and lurthfer stirriaf asid the product filled into sis* 2 

hard-gelstin capsules and sealed. 

The following compositions can be prepared analogously for filling 

isto size 1 or 2 hard gelatin capsules as appropriate; 

QUMTITI (ffig/capsule) 

100.0 

180.0 

140.0 

5.2, •COHPOWSHT 
Cyclosporin (e.g. Ciclosporin} 

(1.1) Transcatoi 

(3.1,4) I-'la tonic F6S 

(3,1.6) Sodium laurylsulphste 

(4.2) Sodium carboxymethylcellulose 

fOTAL 

5.0 

25,0 

350,0 

WMftin (mg/caps«le) 5.3. COHFOKEKT 

Cyclosporin (e.g« Ciclosporin) 

(1.1) Transcutol 

(3.1,1) Creaophor EH 40 

(3.2.1) Ubrafil H 1944 CS 

(4.3) Kollidon 30 

50.0 

m.o 
loo;, 
35.0 

?2,Q 

TOTAL 420,0 

Equivalent compositions saay be prepared by replacing thrTranscutbl 
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coffiposssiit with Glycofurol in the sasne or equiYaleat amount. 

EXAHPLE 6 

Preparation of topical dosage £;or»s; eaylsion ty^pe; 

The folloviRg ace prepared by intimate adraixtyre of the indicated 

ingmilmts anaXogousiy to «x&sple5 2 and 3 above, t© prnvt^Q ointment 

preparations suitable for topical application! 

X m VEKBT C0HP0MT 6.1-

Cyclosporin (e.g* Ciciosporin) 

(1.1) fratiscytol 

{;3.1.1) Creiaophof M 40 

(3,2,1) Ubra.fi 1 K 213 

(3.2.5) Glycerol»ofiostearata 

C^»2) White petrols.tus 

0.1 

15,0 

5,0  

15.0 

10.0 

544 

% M miGHT eOMPONEKT 6,2. 

Cyclosporin (e»g. Ciciosporin) 

(1.2) Glycofurol 

(3»2.5} Clycerolmonostearate 

(6.1) Mineral oil 

(6,1) White pfetrolstuffi 

Q«1 

15.0 

8.0 

39.0 

37.9 

»VA Ul>* © 7 

Preparatioa M oral dosage tvtmsi sagas ester types 
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7.1. INGREDIENT AMOUNT (Kg/capsule) 

Cyclosporin (e.g. Ciclosporin) 

Clycofurol 

Saccharose aonolaurats L-1695* 

TOTAL 

50,0 

(1,1} 100,0 

312^ m 
462.0 

7.2. 1HGHIDIENT MOUNT Cmg/capsale) 

Cyclosporin {e.g. Clclosperin) 

Tr$.nscutol 

Stech^rose sonolsyrate tv~1695* 

TOTAL 

50.0 

<1.1} 80 »0 

(5) 312.5 

442,5 

7.3, IKSRE0IEOT AfiOSKT (mg/capsule) 

Cyclosporin (e.g. Ciclosporin) 50.0 

(1.1) Glycofisrol 100.0 

312,5 (5) Saccharose aonoiaurate L-1695* 

{4.2} Klucel I.F 50,0 

TOTAL 512,5 

Fceduct cosimtreiglly available fro® Mitsubishi-Kasei Food Corp., 

Tokyo 104, Japan; HLB-v&lue » at least 12.3: lauryl ester residue 

purity m at least 95%s H.S. »• ca. 35®Cf decomposition at ea. 
235®Ct surface tansicn of 0,1% by velgfct aqueous solutios; « ca. 

72,0 dyn/cm at 255C.) 

(* 

The coittposi tlon of example 7.1 is prepared by dissolving cyclosporin 

sai {5} vith stirring and warming' over aa oil bath at 100aC in 

component (1.1), The coiaposition of examples 7.2 and 7.3 are prepared 

analogously. 
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The obtained compositions ata filled-, yith wming, into hard gelatin 

tapsyles sise 1 (cssspositioas ?•! aad 7.2} or D (cotsposltioii 7.3), 

Utility of compositions ia accordance vith th« invetrcion may fe shovti 

in aaiml or clinical trials, for exaraple performed as follows! 

BIOAVAILASILITY STUDY FOE CQHF0S1TI0NS IK ACCORDAUCS ¥IT8 fSi 

INVENTION IH TBS DOG 

a) Test eoapositiogs 

COKPOSITIOK I as per exampie 1.1 

COKPOSITIOf-J SI 

COMPOSITION III 

COMPOSITION rv 

COMPOSITION V 

COHfOSITION VI 

C O K P O S I T I O N  V I I  

1,2 

1,6 

2.1 

2,2 

4.4 

3,3 

b) Test gethod 

Groups of 8 beagle dogs {male, ca. li-13kg) are used. Aatmls 

receive no food within IS hoyrs of administration of test 

coaposi tion but are allowed free access to water entil 

administcatioisi. Test coapesitioas are adisiiiistered by gavage, 

followed by 20ml JaCl 0.9% solution. Tbe animals are allowed 

free access to food and water three hours after administration 

of test coffiposition. 

Sssil blood sasjples (or Ssnl for the blank) ara taken fCOIR the vena 

saphena and collected in 5si plastic tubes containing EDIA at 
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"-ISsitK (blank), SOnsin., and 1, 1.5, 2, 3, 4, 6 

hours post administration. Blood samples are stored at ~iS<!C 

pending assay. 

8, 12 a&d 24 

Blood samples ars analysed by RIA, Areas under the blood drug 

concentration versus time ctfcves are calculated by the 

trapssold&I rule. Analysis of variance Is performed with respect 

to AUG (area, under mtm}t CaaK (saximum eoEicentation) and Tmax 
(tiffis of Riaxiffiiiiii), 

c) Results' 

Calculated average AUC {in Bf fer./ml-1) and Cmax (in ng/sil"1) 

values frotti typical trial rans are shovn is the folloving table 

together with calculated variation is response betveen test 

animals receivitig the same coeposition (CV). 

p 
COMPOSITION i CV {%) cn AT3C Ccax 

(0~24h} 

296$ 655 42»4 ] 46 «1 

II 3315 35,9 606 29*0 

33,0 III 3392 623 23,0 

IV 4010 35,1 30.0 756 

1 2769 27.8 469 .21.7 V 

2375 518 29,2 40.3 VI 

2329 j 23,1 470 36 «1 
i 

As vill be seen from the above table, compositions in accordance with 

the invention exhibit high bioavailability (AUC and Caax,} coupled 

with relatively low variability in subject response both for AUC and 

Cmax. 
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Comparable advantageous results may be obtained employing other 

compositions in aecordsaice vith. examples 1,2,4,5 and 7 hereirt, isi 

particular the compositions of example 1. 

The advaatagequs properties of the compositions of the invention on 

oral adKinistration may also be demonstrated in clinical trials, e.g. 
perforteed as follows; 

trial subjects are adislt volunteers, e.g. professionally educated 

males of from 30 to SS years. Trial groups suitably comprise 12 

subjects. 

The following inclusion/exclusion criteria are applied: 

Inclusion: Nennal screening SCG: normal blood-pressure and heart rate; 

body veight « 50-95kg. 

Exclusions Clinically significant intercurrent medical condition which 

asight interfere vith drug absorption, distribution, metabolism, 

excretion ot safety*, symptoms of a significaat clinical illness in the 

two-veefe pre-trial period; elinically relevant gbnornsal laboratory 

values or electroaardiogra®; ri#ed for concomitant medication during 

the entirs course of the study? adMnistration of any drug knovn to 

have a veil-defined potential toxicity to a major organ system vithiis 

the previous 3 montbsf adisinistration of any investigafionai drug 

vithia 6 weeks prior to entry into the trial} history of drug or 

alcohol abuse; loss of SOOatl or more blood within the past 3 month 

period; adverse drug reaction or hypersensitivity; history of allergy 

requiring drug therapy? Sep.-B/KXV-po$i tive, 

Coffiplete physical wmimtion and BCg is per|or®ed pre- and 
post-trial. The following parasneters are evaluated within l-ssontfc 

periods pre- and post-trial; 

Blood: - red blood cell count, haessoglobin, hematocrit, erythrocyte 

sedijnen tat ion, "white blood cell count, smear, platelet count and 

fasting glucose; 
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Serum/plasma - total protein and electrophoresis, cholesterol, 

triglycscides, Ka*, Ca**, Ci" ereitinias, urea, uric acid, 

SfiOT, SGPT, -GT, alkaline.phosphatas*, total bllitubih, ©s-aiaylasej 

Prine ~ pH, ffiicrpslSjuiBiK, glucose, .i^tftrocytes, ketone bodies, 

sedisietit. 

l-®onth prior to trial entry. 

Subjects each receive trial compositions in randoffiised sequence. 

CoQpositioRS are administered orally, once to a total dose of ISOrsg 

cyciosporin, e>g, Ciclosporin, and at least 14 days are allowed 

be tmm each adtain is t rati on *. 

Administration is performed in the morning after an overnight fast of 

lOiirs. vith oiily vatsr allowed- Only csffein-free beverages are 

permitted vithin the :24iir. period following administration. Subjects 

are net allowed to smoke within the 12hr. period folloving 

adraitiistration. Subjects rsceive a standardised lunch 4 hrs. folloving 

a4ffiini$tration. 

Blood samples (2ml) are taken 1 hr. prior to administration and 

post-administration at 0,25, 0.5, 1, 1.3, 2, 2.5» 3, 3,5, 4, 4.5, 5, 

6, 9, 12, 14, 24, 28 and 32 hrs.- For determination of creatinine 2ml 

blood samples are taken immediately prior ts administration and at X2, 

24 and 48 hrs, post-administration. SasspXes for cyclosporin 

determination are collected in tvo E0TA coated polystyrene tubes {1ml 

each) at each time point and are deep frozen at ~2D0G after gentle 

agitation. Cyclosporin is assayed in whole blood using RXA with 

specific and/or non-specific MB assay »- detection iiffiit in both cases 

® ea. lOng/jnl . 

In one such trial CQHPQSTXOM I above is accordance with the invention 

{hard gelatin encapsulated forts) is compared with CO&POSlTiOfJ S. 
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COHgOSITION X [CQMPARATiyg. (ART) COHPOSITIQSj 

Unit dosage form (soft gelatin capsule) comprising 

Cyclosporin. 

* > * < < 

Sthanol....... 

Maize oil.. 

<..ISOrag 

.SOmg 

,, 213jae 

463!Sg/dosage < 

> • x > • 

* * <• A >. + 

< > « 4 & » * < fc * 

Total 

(s current Sandlsaun oral, drink soiutiori) 

In a trial performed in this mannsr a bioavailability lev«I of 149.® 

<448) is recorded for COMPOSITION 1 as compared with COMPOSITIOJJ K 
(for vhich bioavailability achieved is set as 100%). MC values (0-32 

hcs. xig.h/ml} and Caax. values (ng/ml) established lor COKFOSITION I 

are 2992 {*62?) and .882 (±18) respectively as compared with 2137 

(±606) and SIS (ilSO) for CGHPOSIflON X. 

Figs. Ill and IV aStached ppovidt superiapesed graphical 

representaiions fro® such a trial of vhole blood Ciclosporin 

concentrations cecorded for all 12 trial participants foliowisg single 

oral administratiojis of COMPOSITION 1 (Fig. Ill) and COMPOSITION X 

(Fig. IV), each in an aiaount providing & Ciclosporin dosage of 1508$, 

as tstetemioed by specific roonoclonal SiA. Blood concentration {in 

ng/ml) is recorded vertically, aad time (in fcrs.) horiaontally. 

CoiSparison of Figs- III and IV clearly deaonstratss the jnarked 

redaction in variability ol inter-sybject response with caspect to 

bioavailability parameters recorded, on administration of COMPOSITION 

I as compared with COMPOSITION K« The detersined coefficient of 

Variation [{standard deviation/mean value) * 100} vith respect to 

Or,ax. for COMPOSITION X is 35% as compared with a value of only 20,1' 
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Ut COHPOSITlON I. 

Similar or equivalent results may be obtained folloving oral 

administration o£ other compositions in accordance vith ths invention, 
e.g< as herein described in the examples, in pacticylac the 

conspositions of example 1« 

IN VIVO TESTING FOR TOPICAL FOHMS 

ALLERGIC COOTACT DERMATITIS TEST IU TBE GUINEA PIG 

GaiRea pigs (Hartley, male, 400-500g} are sensitised by application of 
SOyl, Q.5% DNFB in acetone/olive oil (Ail) applied to taarke^ areas en 

the shaven, left and right: flank, This second challenge exposure 

indices an allergic inflaafflatiqa, leading to reddening and cellular 

infiItration {thickening) of the skin, test composition (e.g. in 

accotdanee with eKasple 3,6,1 or 6.2 gfaovej in m amosini of fro» 

2<J0~2S0Bsg is applied with & spatula to the DRFB treated area of the 

right flajjk. The left flank is similarly treated vith placebo as 

control. Application of test composition/placebo is effected 5x at 

intrv&ls of 20 mins., 8 hrs., 24 hrs., 32 hrs., and 4S hrs., after the 

chaileiige. Skin, thickness at the site of applifeatiOJi is determined 

before each applications and again 8 hrs. after tMe last applieatiori, 

by raising the skin into a fold and measuring the thickness of this. 

Degree o£ redclenifig or inflatrntioa is also estimated visually on a 

scale of Irons 0 to 4. Efficacy of test preparation in preventing 
inilatcmatory response is determined by comparison vith results 

recorded for placebo treated flanks. 

In the ahpve test sethod substantial reduction in skin thickening as 

compared vith placebo are achieved following first application of test 

composition, e.g. in accordance vith examples 3,6.1 or 6.2, continuing 

thrpyght treataest «ntil completion of the experiment. 
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The following results are recorded for the coiftpo'sitiou of example 3 

nm mm 
CHALLENGE (HRS) B 24 32 48 56 

X INHIBITION OF 
SKIS mmmms / 
US PLACEBO 
COOTEOL 

56 | 6S 76 75 73 

L 
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CIsiaiiS 

A fftaramceutlcal coffipositisn. comgrisiag a cyclosporin as active 
Ingredient, wM# e<j®po$itiOR is a "jsieroeatjisiofj 

pre-coKcexitrate"-

1. 

A composition according to tlaisa X comprising: 

I) a hydrophiiic phase; 

2} a lipophilic phase, and 

3) a surfactant. 

•> 

A composition aesordiag to clainj 1 or 2 comprising; 
1.1) a pharmaceutically acceptable Cj.salkyl or 

tatrafaydrofBEfyryl M- or • partial-ether of a low taoleettlar 

weight SOBO- or poly-oxy-aikanediolf or 

1.2) 1, 'i-propylen^lycol, 

as hydrophiiic cofflgpn«E».t. 

A cotsposition according to clais 3 comprising Transcutol or 
Slycofurol as hydrophiiic component. 

A composition accordiKg to claim 3 comprising 1,2-propylaneglycol 

as feydrophilic component. 

5. 

A composition according to any one of claims 1 to 5 compeising a 

iBsdiuffi chain fatty acid triglyceride as lipophilic component. 
6. 

A composition according to ciaiw 6 coaiprisiag a caprylic-capric 

acid triglyceride as lipophilic cosponent. 

t* 

A coBsposltion according to any one of claims 1 to 7 comprising a 

polyoxyethylene glycolated natural or hydrogenated vegetable oil, 

a polyoxyethylene fatty acid aster, a phospholipid or a mm- or 

di-glycsride as surfactant. 

8* 
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A cofljpositlon according to any one of ciaims I to 8 compelslag 

3a) a sarfaetsBt sâ  3b} a co~surfactant. 

9. 

10. A eosspogitioa according to any one of claims 1 ie capable on 

contacting vith water of providing a tsicroemalsion having an 

average particle size of <1?0OOA. 

A pfeatsiaceutical coffipositioR cossprising a cyclosporin as active 

ingredient, which composition is g microemulsioR. 
n. 

12. A cofflposition according to feiaifB 11 coroprisirsg a composition as 
defined in any of claims 1 to 10 and water. 

13. A pharmaceutical composition comprising: a cyclosporin as active 

iRgr«&ient;, cogether with <1,1} a pharsaceutical 1 y acceptable 

ei.salkyl or tetrahydrofyrfuryl di~ or partial-ether of a lev 
ioleeular weight oono- or poly-oxy-alkaiiediol. 

14, A composition according to claim 13, vftereiti 

franscutol or Glycofurol. 

eoiaprisss 

A composition according to claia 13 or 14 additionally 

comprising; 

2) a lipophilic co-solvent, or 

3) a surfactant-

15. 

A composition according to clai® 15, wherein (3) is a hydrophilic 

surfaetaat. 

26. 

A coisposition according to claim 15 or 16, vherein (2) is a 

mdiyjs chain fatty acid triglyceride* 

!?* 

18. & composition according to any one of claims 13 to 1? 

additionally cossprising: 
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5) a fatty acid saccharide aonoestec. 

A cssasposition accordiag; to claim 18, vhsrein (5) is raffinose or 

saccharose sonolaymte. 

19, 

20. A composition according to any one ©£ claims 1 to 19 coasprisicg 

from about 0-05 to about 55% fey weight of cyclosporin based os 

the total weight o£ the composition. 

21. A composition according to any OPS of claisss 3, 4, 6 to 10 and 12 
to 20, therein (1.1) Is present In an amount of fro® about 1 to 

about 90% by veight, based on the total weight of the 

cosposition. 

A compositioe aceordiisg to anyone of claims 3, 5 to 10 and 12, 

wherein <1,1} is present in an amount of from about 2 to about 
SOI by veight based on the total veight of the contposition-

22, 

A compesitiom accocding to aay one of claims 2 to 10, 12 and 15 

to 22, wherein (2) or (3) are each present in an amount of Irots 

about 0.5 to about 90% by weight based on the total weight of the 

compositism. 

23. 

;:24, A coffipositioB accordiag to any one of claims 20 to 23 ccmprislw? 

frora about 5 to about 25.? by veight of cyclosporin. 

25. A composition according to claim 24 comprising fro® about 5 to 

about 15£ by veight of cyclosporin. 

A composition according to any one of claiss 21 and 23 to 25, 

wherein (1.1) is present in an aaiount of from about 10 to about 

80S by weight-

26. 
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k composinor; according to claim 26, vhereii- (1.1) is pressnt ir; 
ana Mount of from about 40 to about 70X by weight. 

2 7 ,  

A cosiposition iaceording to any one oi ciaiffis 22 to 25, therein 

(1.2) i$ present in an amount o! fro® about 3 to about 45,? by 

weight. 

28, 

A composition according to claim 28> wherein {1,2) is present in 

an aftsount of iron! about S to about 30X by weight. 

29. 

4 co(Sf>dsitioa according to any one of claims 23 to 39, vherein 

(2) is present in an amount of from about 2 to about 45.? by 

weight. 

30. 

31. A -coapositioa according to elaiffi 30, sfherein {2} is present in 

an s!so«nt of frolH about 5 to about 25% by weight. 

32. A composition according to any one of claifas 23 to 31, therein 

(3) is present in an amount of froa about 20 to about 90? by 

wsifht. 

33. A composition according to claim 32, whsreift <3} is present in an 

amount of froa about 25 to about; 80S by weight* 

A composition according to claim 33 eoEiprising a coffiponent (X.l) 

and vherein (3) is present in as a&oust of froa about 30 to about 

34* 

502 by weight. 

35. A composition according to claim 33 cosprisiog s comporient {1.2) 

and wherein (3) is present in an momz o£ from about 40 to about 

75% by weight. 

A composition according to any one of claims 3, 4, 6 to 10 and 

12, comprising fros about 15 to about SSS of (1.1), from about 2  
36, 
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to about 40.^ of (2), and irm about 15 to about 85% of <3), each 

by vsight based on the total of (X.l)*(?.)+(3). 

37. A coinposi t iors according to claia 36 cosprisir.g fro® about 25 to 

sbout 65% of (1,1), from about 3 to about 351 of (2), and fro® 

about 25 to about 60.? of (3) 

of {I«l)+{2)+{3)> 

each by vfeight based on the total 

A coropositlon according to my one of claias 3, 4, 6 to 10 and 12, 

wherein the relative proportion of components (1*1);(2);(3) lies 

within the area (A) defined by line (a) of accompanying Fig. i. 

38 i 

& coiKposition according to claim 38, wherein the relative proportion 

lies within the area (B) defined by line (b) of Fig, I. 
39, 

A cosEposition according to any on® of claims 3, 5 to 10 and 12, 

comprising from about 3 to about 35% of (1.2), from about 2 to 

about 351 of (2), and from about 45 to about 90A of (3), each by 

weight based on the total of (l.SJ-t-CZJ-i.fB}. 

40. 

A composition accordlag to clai® 40 comprising froa about 3 to 

about 25% of {1/2) 

55 to about BOX" of (3), each by weight based oa the total of 

(1,2}+C2)+C3}. 

41. 

from about 3 to about 30% of (2), and frorrs ab 

5 to 10 and 12, 42 < A cosjiposition according to any one of claiffls 3 

vherein the relative proportion of components (1,2);(2);(3) lies 

within the area X defined fey line K of accompanying Fig. II. 

A composition according to claim 42, sherein the relative 

proportion lies within the area ¥ defined by line y of Fig, II, 

43, 

A composition according to claim 43, vherein the relative 

proportion lies within the area 1 defined by line 2 of. Fig. II. 

44. 
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A composition according to any «ne of claims 40 to #4, vherein 

(3) comprises {3.1) a surfactant aad (3-2) & co-surfactant. 

45, 

k composition according to claim A5, therein {3,1) and {3.2} arc 

present in a ratio of about 1 to 50:1 p.p-v.< 

46. 

.A cospositioa according to claim 46, wherein the ratio is about 2 

to 15;I p.p.v.. 

47. 

A composition according to any one of claim 36 to 4?» wherein the 

cyclosporin is present in an amount of fro® about 2 to about 3GX 

by veight based on the total of [cyclosporin]+[{1.I) or 

48. 

A composition aecordiag to clais 48, vh«rein the cyclosporin is 

present in an amount of fro® about 4 to about 25?« by veight. 

49. 

A composition according to .claim 49, vherein the cyclosporin is 

present in an amouKt of irm about 5 to about 20? by veight. 

50. 

51. A compisition according to clais 50, vherein the cyclosporin is 

presssit in an amount of from aboist 5 to abo«t 15% by weights 

A composition, according to any one of claims 18 to 21 aad 23 to 

25, vherein the cyclosporin and (1.1) are preset in a ratio of 

about It0,5 to 200 p.p.w. {cyclosporins(1.1)]. 

52, 

A composition according to claire 52, wherein the ratio is about 53. 

liO.S to 50 p.p,w.. 

A eofflposition according to claifn 53, vherein the ratio is about 

lil to 10 p.jj.w.. 

54. 
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35. A composition aefcording to clax® 54, wherein the ratio is about 

1;I to5 p.p.v.. 

k composition according to any one of clainss 18 to 21, 23 to 25 

and 52 to 55, wherein the cyclosporin and (5) are present in a 

ratio of about 1;3 to 200 p.p.v. {cyclosporinrCS)]. 

56. 

57. A composition according to claim 56, wherein the ratio is about 

It3 to 50 p.p.v • • 

A composition according to claim 57, vherein the ratio is about 

1:5 to 10 £>-£>.v.. 

58, 

59. A cotnpositiort according to any one of elaiats 1 to 12 and 36 to 51 

which is Boa-alkanoX-based. 

60. k composition according to any one of claims 1 to 12 and 36 to 51 

vhicit is non-ethanol-based, 

61, k coffipcssitiofi according to any one of the preceding claitts which 

is free or substantially free of ethanol. 

62. & composition according to any one of the preceding claiTO in a 

lorjs suitable or convenient for oral administration. 

63. k composition sceording to any one of the preceding claims in 

unit dosage for®, 

64. A composition actording to claim 63 In soft of hard gelatin 

encapsulated fora. 

A coit|>ositios3 accordiBg to dlaisi 63 or $A comjjrising from about 5 
to about 200rag cyclosporin/anit dosage. 

65. 



0334

-» 100-731? 

A composition according to claim 65 eotnprising fro® about 13 to 

about lOOrag cyclosporin/urat dosage. 

66. 

67, A composition according to claim 66 corsprising from about 20 to 

about lOOttig cyc.losporin/uni£ dosage. 

A cospositiort according to any one of claiss 1 to I? or 36 to 47 

comprising from about 0.5 to about 50K by weight cyclosporin 

based on the total veight: of the composition, in a form suitable 

or convenient for topical application. 

68. 

A oomposition according to any one of claims 13 to I? coaprising 

from aboyt 0.03 to about 5OX by veight cyclosporin and ftos about 

1 to about 7OX by wight of (1.1) each based on th® total veight 

of the composition, in a for® suitable or convenient for topical 

application. 

69. 

A composition according to claim 68 or 69 comprising iros about 

0.1 to about 10?,' by weight cyclosporin. 

70. 

A composition according to claim 69 or ?Q comprising fro® about 5 

to about 505; by veight of {1.1). 

71, 

A coffipositioi! according to claim 71 comprising from about 7 to 

about 25X by weight of <1.1). 
72. 

A composition according to any one of claims 68 to 72 comprising 

(6) a phsrmaceutically acfeeptable solvent or carrier vhich is 

HOfi-tsisclble with (1.1). 

73. 

A cospositioa according to ciaitn 73, wherein (6) comprises a 

solid hydrocarbon; a vax, a liquid hydrocarbon, a fatty acid 

esttr or a non-volatile silicone. 

74 > 
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A corjjposi tion according to cl&im 73 or 74 75. vheraitj (6) is present 

in an amount of up to about 801 by veight based on the total 

veight of the coffipositioB. 

76. A coapositioB accordiflg to claim ?5, vherein (6) is presfia!: in. an 

asaoant of fro® about 5 to about 70% by wight. 

A coapositioa according to claim 76, whereia (6) is present in m 

amotmt of from about 25 to about 60% by wight. 

77. 

k ©OEipositiort according to any one of claims 68 to 77 comprising 
a surfactant» 

?&> 

k cofBDOsiticn according to clai® 78, therein: the surfactant has 

an HLB of ca. 5 to 7. 

79. 

A composition according to claim 78 or 79, vherein the surfactant 

is present in an amount of up to about 60S by veight based on the 

total weight of the corapositian. 

80. 

A composition according to claim 80, vherein (6) is present in as 

amount of from abou c 2 to about 40X by weight based on the total 

veight of the coKposition. 

81, 

A composition according to claim El, wherein the surfaetam is 

present in an amour:t of from about 10 to about 401 by- weight 

based on the total veight of the coapcsition. 

82, 

A conipDsitior; according to any one of claims 68 to 82 

additionally cosprisiag a consistency promoting agent -

83. 

A- composition according to claim 83, wherein the consistency 

promoting agent is a rtsierocrystallirie wax, a vegetable oil or a 

vegetable oil derivative. 

84, 
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A composition according to tlaim 83 or 84, vherein the 

consistency prora&ting agent is present in an aaount o| from about 

0.1 to aboat 10% by Vfeigbt l»as«di- oa -tjie total v«igbt pf the 

cospositipn. 

as. 

A composition according to any one of clsias 68 to S5 in flovable 

form, in ths fsr® of a povder, in the iom of & topically 

applleabift: spray or in the fonn of a cataplasm, poultice or 

tsami&tml patch. 

86. 

87. A composition according to elaia 86 in the form of a gel, creas, 

paste, ointraesit or tincture. 

A coiRposition aecordiag to any of the precedifig tlaias, vhereia 

the cyclosporin is Ciclosporin. 

88. 

89. A composition according to my of the proeeding claims, wherein 

the eye 1 ospox-in is [NvaJ2~Ciciosporir)< 

A composition according to claia 1 or 2 ,  substantially as 
hereinbefore described, in partieylar with reference to aoy one 

of examples 1.1 to 2.3. 

90. 

91. A composition according to claim 13, substantially as 

hereinbefore described, in particular vith reference to any one 

of examples 4,1 to 5-3. 

92. A compositipn: ac£03JdiRg to slaiss 68 or 69, substantially as 

herein&efore described, in p&rtieulap vith reference t© any one 

of examples 3 or $. 

A composition according to clai® 18, sybstantially as 

hereinbefore described, in particular vith reference to any one 

of examples 7.1 to 7.3. 

93. 

4£T!*¥tz*nsOttc* SixUHOUJ«.(&:? t î isdonWCiK^TP fW^Z^uf*HvmXX&t* 
Utry \tt?. Qrpxz&cn. stjr.v %$£ ZKV CrAT i ̂  
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1. The present application is being examined under the pre-AIA first to invent 

provisions. 

DETAILED ACTION 

Election/Restrictions 

Upon reconsideration, the election restriction requirement mailed on 5/9/2014 is 

herein vacated. 

Status of the claims 

Claims 37-63 are pending. Claims 37-63 are presented for examination on the 

merits. 

Claim Rejections - 35 USC §112 

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

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

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

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

Claims 37-63 are rejected under 35 U.S.C. 112, first paragraph, as failing to 

comply with the written description requirement. The claim(s) contains subject matter 

which was not described in the specification in such a way as to reasonably convey to 

one skilled in the relevant art that the inventor(s), at the time the application was filed, 
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had possession of the claimed invention. Claims 37, 49 and 57 comprise the limitation 

"at a frequency of twice a day" 

New Matter 

6. The claims have been amended (cf. amendment 3/21/2014) to include new 

claims. Applicants state that the amendments add no new matter, and point out at least 

at page 4, line 25- page 5, line 14, page 14, line 28 -page 15, line 1, page 26, lines 5-

19, and page 27, lines 4-31 of the application specification filed herewith as support for 

the amendments. 

Lack of Ipsis Verbis Support 

With respect to the limitation "at a frequency of twice a day", such embodiment 

does not appear to be expressly disclosed. 

Lack of Inherent Support 

"While there is no in haec verba requirement, newly added claim limitations must Q 

be supported in the specification through express, implicit, or inherent disclosure." See 

MPEP 2163. Example 1 of the instant disclosure, which has the embodiments with the 

concentrations as claimed, however it is silent with regards to the frequency of 

administration. 

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

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

Double Patenting 

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

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
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unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the claims at issue are not identical, but at least 

one examined application claim is not patentably distinct from the reference claim(s) 

because the examined application claim is either anticipated by, or would have been 

obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 

1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 

1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 

686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 

(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on a nonstatutory 

double patenting ground provided the reference application or patent either is shown to 

be commonly owned with this application, or claims an invention made as a result of 

activities undertaken within the scope of a joint research agreement. A terminal 

disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO internet Web site contains terminal disclaimer forms which may be 

used. Please visit http://www.uspto.gov/forms/. The filing date of the application will 

determine what form should be used. A web-based eTerminal Disclaimer may be filled 

out completely online using web-screens. An eTerminal Disclaimer that meets all 

requirements is auto-processed and approved immediately upon submission. For more 
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information about eTerminal Disclaimers, refer to 

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

Claims 37-63 are rejected on the ground of nonstatutory double patenting as 10. 

being unpatentable over claims 1-27 of U.S. Patent No. 8,629,111 (cited in the IDS 

dated 3/28/2014). Although the claims at issue are not identical, they are not patentably 

distinct from each other because the claims in US '111 are drawn to a topical 

ophthalmic emulsion for treating an eye of a human comprising cyclosporin A in an 

amount of about 0.05% by weight, polysorbate 80, acrylate/C10-30 alkyl acrylate cross-

polymer, water, and castor oil in an amount of about 1.25% by weight; wherein 

cyclosporin A is the only peptide present in the topical ophthalmic emulsion which 

encompasses and/or inherently discloses the instantly claimed method. Furthermore, 

the instantly claimed functional effects of the composition/method would necessarily be 

the same as all the structural/manipulative limitations of the instant claims are taught by 

the claims in '111. 

Thus, the invention as a whole is prima facie obvious over the references, 

especially in the absence of evidence to the contrary. 

Claims 37-63 are rejected on the ground of nonstatutory double patenting as 11.  

being unpatentable over claims 1-24 of U.S. Patent No. 8,633,162 (cited in the IDS 

dated 3/28/2014). Although the claims at issue are not identical, they are not patentably 

distinct from each other because the claims in US '162 are drawn to a method of 

treating dry eye disease, the method comprising topically administering to the eye of a 

human in need thereof an emulsion at a frequency of twice a day, wherein the emulsion 
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comprises cyclosporin A in an amount of about 0.05% by weight, polysorbate 80, 

acrylate/C10-30 alkyl acrylate cross-polymer, water, and castor oil in an amount of 

about 1.25% by weight; and wherein the topical ophthalmic emulsion is effective in 

treating dry eye disease which encompasses and/or inherently discloses the instantly 

claimed method. Furthermore, the instantly claimed functional effects of the 

composition/method would necessarily be the same as all the structural/manipulative 

limitations of the instant claims are taught by the claims in '162. With regards to the 

claimed frequency of administration, it is noted that "[g]enerai!y. differences in 

concentration or temperature will not support the patentability of subject matter 

encompassed by the prior art unless there is evidence indicating such concentration or 

temperature is critical. "[Wjhere the general conditions of a claim are disclosed in the 

prior art, it is not inventive to discover the optimum or workable ranges by routine 

experimentation."" (MPEP 2144.05). Thus one of ordinary skill in the art would have 

been able to adjust the dosage as to find an effective dosage and timing of 

administration. 

Thus, the invention as a whole is prima facie obvious over the references, 

especially in the absence of evidence to the contrary. 

Claims 37-63 are rejected on the ground of nonstatutory double patenting as 12. 

being unpatentable over claims 1-20 of U.S. Patent No. 8,642,556 (cited in the IDS 

dated 3/28/2014). Although the claims at issue are not identical, they are not patentably 

distinct from each other because the claims in US '556 are drawn to a first topical 

ophthalmic emulsion for treating an eye of a human, wherein the first topical ophthalmic 
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emulsion comprises cyclosporin A in an amount of about 0.05% by weight, polysorbate 

80, acrylate/C10-30 alkyl acrylate cross-polymer, water, and castor oil in an amount of 

about 1.25% by weight; and wherein the first topical ophthalmic emulsion is 

therapeutically effective in treating dry eye disease; and wherein the first topical 

ophthalmic emulsion provides overall efficacy substantially equal to a second topical 

ophthalmic emulsion comprising cyclosporin A in an amount of about 0.1 % by weight 

and castor oil in an amount of about 1.25% by weight which encompasses and/or 

inherently discloses the instantly claimed method. Furthermore, the instantly claimed 

functional effects of the composition/method would necessarily be the same as all the 

structural/manipulative limitations of the instant claims are taught by the claims in '556. 

With regards to the claimed frequency of administration, it is noted that "[gjenerally, 

differences in concentration or temperature will not support the patentability of subject 

matter encompassed by the prior art unless there is evidence indicating such 

concentration or temperature is criticaL "[Wjbere the general conditions of a claim are 

disclosed in the prior art, it is not inventive to discover the optimum or workable ranges 

by routine experimentation."" (MPEP 2144.05). Thus one of ordinary skill in the art 

would have been able to adjust the dosage as to find an effective dosage and timing of 

administration. 

Thus, the invention as a whole is prima facie obvious over the references, 

especially in the absence of evidence to the contrary. 

Claims 37-63 are rejected on the ground of nonstatutory double patenting as 13. 

being unpatentable over claims 1-23 of U.S. Patent No. 8,648,048 (cited in the IDS 
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dated 3/28/2014). Although the claims at issue are not identical, they are not patentably 

distinct from each other because the claims in US '048 are drawn to a method of 

increasing tear production in the eye of a human, the method comprising topically 

administering to the eye of the human in need thereof an emulsion at a frequency of 

twice a day, wherein the emulsion comprises cyclosporin A in an amount of about 

0.05% by weight, polysorbate 80, acrylate/C10-30 alkyl acrylate cross-polymer, water, 

and castor oil in an amount of about 1.25% by weight; and wherein the topical 

ophthalmic emulsion is effective in increasing tear production which encompasses 

and/or inherently discloses the instantly claimed method. Furthermore, the instantly 

claimed functional effects of the composition/method would necessarily be the same as 

all the structural/manipulative limitations of the instant claims are taught by the claims in 

'048. 

Thus, the invention as a whole is prima facie obvious over the references, 

especially in the absence of evidence to the contrary. 

Claims 37-63 are rejected on the ground of nonstatutory double patenting as 14. 

being unpatentable over claims 1-36 of U.S. Patent No. 8,685,930. Although the claims 

at issue are not identical, they are not patentably distinct from each other because the 

claims in US '930 are drawn to an topical ophthalmic emulsion for treating an eye of a 

human having keratoconjunctivitis sicca, wherein the topical ophthalmic emulsion 

comprises cyclosporin A in an amount of about 0.05% by weight, polysorbate 80, 

acrylate/C10-30 alkyl acrylate cross-polymer, water, and castor oil in an amount of 

about 1.25% by weight; and wherein the topical ophthalmic emulsion is therapeutically 
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effective in treating keratoconjunctivitis sicca, which encompasses and/or inherently 

discloses the instantly claimed method. Furthermore, the instantly claimed functional 

effects of the composition/method would necessarily be the same as all the 

structural/manipulative limitations of the instant claims are taught by the claims in '930. 

With regards to the claimed frequency of administration, it is noted that "[gJeneraSiy, 

differences in concentration or temperature will not support the patentability of subject 

matter encompassed by the prior art unless there is evidence indicating such 

concentration or temperature is critical. "[Wjhere the genera! conditions of a claim are 

disclosed in the prior art, it is not inventive to discover the optimum or workable ranges 

by routine experimentation."" (MPEP 2144.05). Thus one of ordinary skill in the art 

would have been able to adjust the dosage as to find an effective dosage and timing of 

administration. 

Thus, the invention as a whole is prima facie obvious over the references, 

especially in the absence of evidence to the contrary. 

Conclusion 

15. No claim is currently allowed. 

The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

16. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to MARCELA M. CORDERO GARCIA whose telephone 

number is (571)272-2939. The examiner can normally be reached on M-F 8:30-5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Karlheinz R. Skowronek can be reached on (571)-272-9047. The fax phone 

number for the organization where this application or proceeding is assigned is 571 -

273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

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

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

MMCG 06/2014 
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A 20120430 
The present invention relates to a non-irritating eyedrop nano-emulsion 
composition comprising cyclosporin utilized as an active ingredient, and a 
method for manufacturing the same. The composition comprises cyclosporine 

AB 

(0.01-1 
weight%) as the active ingredient i.e. cyclosporine A; polyethoxylated castor 
oil or polyethoxylated hydrogenated castor oil (0.5-9.79 weight%); and 
phosphate buffer (90-99.29 weight%). The manufacturing method involves 

following 
(i) mixing and stirring the cyclosporine, polyethoxylated castor oil step: 

or polyethoxylated hydrogenated castor oil and water without utilizing a 
emulsifier or high speed single machine to manufacture the non-irritating 

The composition has nano-emulsion with 
sep. 
eyedrop nano-emulsion composition 

average 
particle size of less than or equal to 50nm. The composition further comprises 
a thickener (0.1-5 weight%) that is selected from hyaluronic acid or its 
salts, chitosan, hydroxypropyl methylcellulose, hydroxypropyl cellulose, 
hydroxyethyl cellulose, polyvinylpyrrolidone, CM-cellulose, carbomer, 
glycerin and poly(ethylene oxide); and ethanol (0.1-3 weight%). According to 
the present invention, the eyedrop nano-emulsion composition has excellent 
non-irritating property and excellent phys. and chemical stabilities for long 
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20120116 

A 
PRIORITY APPLN. INFO.: 
AB The ophthalmic emulsion gel is composed of hydrophilic polymer(polyalkenyl 

ale. or non-ionic surfactant emulsifier) 0.01-10, higher fatty acid 
glyceride(one or more of olive oil, peanut oil, castor oil, mineral oil, 
etc.) 0.01-10, hydrophobic drug cyclosporin A 0.001-10, gel matrix(one or 
more of hydroxypropyl Me cellulose, hydroxypropyl Et cellulose. Me 
cellulose, etc.) 0.02-10, pH regulator(one or more of NaOH, sodium 
bicarbonate, HC1, etc.) 0-10, osmotic pressure regulator(glucose, 
glycerol, 0.7-0.9% NaCl solution, mannitol or sorbitol) 0-10, and purified 
water 10-12 weight parts. The preparation method comprises mixing higher fatty 
acid glyceride with hydrophobic drug cyclosporin, dissolving, regulating 
pH to 3-9, obtaining oil phase; dissolving hydrophilic polymer in 1-2 
parts of water for injection to obtain water phase; adding oil phase into 
water phase, mixing to obtain emulsion; adding 9-10 parts of water for 
injection into beaker, sprinkling gel matrix on the surface of water for 
injection, standing and swelling; mixing emulsion with gel, stirring, 
regulating pH with pH regulator to 3-9, adding osmotic pressure regulator 
till the osmotic pressure of mixed solution is 200-350 Osmol/kg, 
subpackaging, and sterilizing at 115-125 and 0.05-0.15 MPa for 15-25 min. 
The ophthalmic emulsion gel directly acts on infected part, and can 
throughly and effectively play its role. 

L2 ANSWER 3 OF 14 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 
INVENTOR(S): 

CAPLUS COPYRIGHT 2014 ACS on STN 
2011:1544834 CAPLUS 
155:694448 
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PG, PH, 
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P 20100525 
W 20110525 

Disclosed herein is a composition comprising cyclosporin A at a concentration AB 
between 

about 0.001% (w/v) and about 1.0% (w/v), a plant oil at a concentration between 
about 0.01% (w/v) and about 10% (w/v), and macrogol 15 hydroxystearate at 
a concentration between about 0.01% (w/v) and about 10% (w/v). 

THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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compositions containing cyclosporin 
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A1 20100729 US 2010-676929 
JP 2006-66545 
WO 2007-JP67564 

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

characterized by containing cyclosporin and a nonionic surfactant, wherein the 
composition provides improved transdermal absorption property. For example, a 
liquid crystal emulsion-type composition containing cyclosporin A 0.1, 

squalane 1.4, 
behenic acid 0.2, cetostearyl ale. 0.9, glycerin monostearate 0.6, 
polyoxyethylene polyoxypropylene cetyl ether 0.6, 1,3-butylene glycol 9, 
L-arginine 0.1, pH adjuster q.s., and water balance to 100 % was 
formulated. 

US 20100190695 
PRIORITY APPLN. INFO.: 

20100308 
A 20060310 
W 20070910 
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A composition is disclosed herein comprising from about 0.001% to about 0.4% 
cyclosporin A, castor oil, and a surfactant selected from the group 
consisting of ale. ethoxylated, ales., alkyl glycosides, alkyl 
polyglycosides, alkylphenol ethoxylates, amine oxides, block polymers, 
carboxylated ale. or alkylphenol ethoxylates, carboxylic adds/fatty acids, 
cellulose derivs., ethoxylated ales., ethoxylated alkylphenols, 
ethoxylated aryl phenols, ethoxylated fatty acids, ethoxylated fatty 
acids, ethoxylated fatty esters and oils, fatty ales., fatty esters, 
glycol esters, lanolin-based derivs., lecithin and lecithin derivs., 
lignin and lignin derivs.. Me esters, monoglycerides and derivs., 
phospholipids, polyacrylic acids, polyethylene glycols, polyethylene 
oxide-polypropylene oxide copolymers, polyethylene oxides, polymeric 
surfactants, polypropylene oxides, propoxylated ales., propoxylated alkyl 
phenols, propoxylated fatty acids, protein-based surfactants, sarcosine 
derivs., silicone-based surfactants, sorbitan derivs., stearates, sucrose 
and glucose esters and derivs., and combinations thereof. For example, 
emulsion was prepared containing cyclosporin A 0.1%, castor oil 1%, 
clove oil 0.7%, Polysorbate-80 1%, diglycerol 0.7%, glycerin 2%, 
CM-cellulose 0.5%, sodium hydroxide to adjust pH (7.2) and water as 
needed. 

OS.CITING REF COUNT: 
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(3 CITINGS) 
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US 6159933 
CA 2236131 

PRIORITY APPLN. INFO.: 
Pharmaceutical compns. in the form of an emulsion preconc. or 
microemulsion preconc. which comprise a cyclosporin as active ingredient, 
propylene carbonate as hydrophilic solvent, glycerides as lipophilic 
solvent, and a surfactant. An emulsion preconc. containing cyclosporin 1, 
Maisine 3.2, propylene carbonate 1.4, Cremophor RH40 3.8, and polysorbate 
2 0 1.2 g was prepared, and 1 g of the preconc. was combined with 20 mL of 
warm water to form an emulsion or microemulsion. 

OS.CITING REF COUNT: 

20001212 
19981029 

US 1998-66712 
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19980427 
19980429 

A 19970429 
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association with a carrier in a self-emulsifying drug 
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20000428 
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A 

The present invention is directed to a pharmaceutical composition comprising a 
pharmaceutically effective amount of cyclosporin in association with a 
pharmaceutical carrier, said carrier comprising a drug solubilizing 
effective amount of a fatty acid having 6-22 carbon atoms and a nonionic 
surfactant. 

AB 

An emulsion ready for encapsulation into a capsule 
contained cyclosporin 100, oleic acid 200, and polyoxyl 35 castor 
oil 200 mg. 

OS.CITING REF COUNT: 12 THERE ARE 12 CAPLUS RECORDS THAT CITE THIS 
RECORD (12 CITINGS) 
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PT, SE 

PRIORITY APPLN. INFO.: 
Pharmaceutical compns. in the form of an ethanol-free emulsion preconcs. 
which comprises a cyclosporin as active ingredient, a lipophilic solvent 
selected from glycerides, a hydrophilic solvent selected from propylene 

W: 

NZ 1998-329929 A 19980309 
AB 
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glycol and polyethylene glycol, a surfactant selected from polyoxyethylene 
glycolated natural or hydrogenated vegetable oil, and a co-surfactant 
preferably selected from polyoxyethylene-sorbitan-fatty acid esters, 
pharmaceutical emulsion contained cyclosporin 1.0, maisine 2.1, propylene 
glycol 2.6, Cremophor RH40 3.6, Polysorbate-80 1.0, and water q.s. 100%. 
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AB A stable solution of cyclosporin forming a polar lipid self-emulsifying drug 

delivery system is disclosed. The composition typically consists of 
cyclosporin dissolved in a polar lipid, such as a medium chain 
monoglyceride of C6-12 fatty acids having a monoglyceride content of at 
least 50% and a surfactant. The composition provided here instantly forms a 
fine emulsion on exposure to water. The encapsulated dosage form of this 
composition needs neither a hydrophilic component nor air-tight blister 
packaging, and is particularly suitable for oral administration. Thus, 
1.0 g of cyclosporin A was dissolved in 5.0 g of Capmul MCM at 
25c-30c. Then 6.0 g of Tween 80 was added and mixed to 
achieve a homogeneous solution The mixture appeared as a clear solution to the 
naked eye, and a microscopic anal, revealed no crystals. The formulation 
was filled in a soft gelatin capsule such that each capsule contained 50 
mg of cyclosporin. 
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Emulsion preconcentrate comprising a cyclosporin and 
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Pharmaceutical compns. in the form of an emulsion preconc. or 
microemulsion preconc. which comprise a cyclosporin as active ingredient, 
acetylated monoglyceride as lipophilic solvent, a surfactant, and 
optionally a hydrophilic solvent. One example contained cyclsporine 1.0, 
Myvacet 9-45 6.0, and Cremophor RH 40 3.7 parts. 
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ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT 
AB A pharmaceutical composition is disclosed in the form of a nonirritating 

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

cyclosporin. 
For example, an ophthalmic emulsion containing cyclosporin A 0.2, castor 
oil 2.5, Polysorbate-80 1.0, Pemulen 0.05, glycerol 2.2, NaOH q.s., and 
purified water to 100% was formulated to treat keratoconjunctivitis sicca. 
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RECORD (38 CITINGS) 
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PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE: 

Munksgaard 
Journal 
English 

In the com. available i.v. formulation of cyclosporin A (Sandimmun), 
ethoxylated castor oil (Cremophor EL) is used as a solubilizing agent. 
The authors recently reported that the acute nephrotoxic effect of this 
drug was alleviated by replacing Cremophore EL with a soybean oil-based 
fat emulsion in a rat model. To further explore the potential of fat 
emulsions as carriers for cyclosporin A, data on the in vivo 
pharmacokinetics and tissue distribution are required. In this study in 
pigs, the pharmacokinetics of soybean oil-cyclosporin A was compared to 
that of Sandimmun. The 2 formulations seemed bioequivalent, as there were 
no significant differences in the systemic clearances, vols, of 
distribution or elimination half-lives. Moreover, the tissue 
distributions of soybean oil-cyclosporin A and Sandimmun were compared in 
rats. These studies also included two addnl. lipid-based carriers; one 
based on iodized ester of poppy seed oil and the other on a liposomal 
preparation The tissue distributions were similar regardless of the carriers 
used. Fat emulsion carriers seem to offer possibilities for preparing better 
tolerated i.v. formulations of cyclosporin A while maintaining the same 
characteristics concerning pharmacokinetics and tissue distribution. 
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RECORD (15 CITINGS) 
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English 
Entered Embase: 28 Apr 1999 
Last Updated on Embase: 28 Apr 1999 

AB Purpose. To determine the ocular pharmacokinetics of cyclosporin A after 
topical ophthalmic administration. Methods. Radiolabled cyclosporin A 
in either a castor oil-in-water emulsion or a corn oil ointment was 

SUMMARY LANGUAGE: 
ENTRY DATE: 

applied to the eyes of beagle dogs or albino rabbits using the following 
paradigms: (i) single doses of 0.2% emulsion to rabbits and dogs, (ii) 
single doses of 0.05%, 0.2%, or 0.4% emulsion to rabbits, (iii) multiple 
doses of 0.2% emulsion to dogs, (iv) single and multiple doses of 0.2% 
ointment to rabbits. The distribution of cyclosporin A was determined by 
measuring the distribution of radioactivity. Results. After a single 
dose, cyclosporin A was rapidly absorbed into the conjunctiva (C(max): 
dogs, 1490 ng/g; rabbits, 1340 ng/g) and cornea (C(max): dogs, 311 ng/g; 
rabbits, 955 ng/g). High concentrations (> 300 ng/g) could be detected in 
the cornea up to 96 hours post-dose. Lower concentrations were found in 
the intraocular tissues, and systemic absorption was minimal. After 
multiple doses, there was some accumulation in the cornea, lens, lacrimal 
gland, and iris-cilliary body, but limited accumulation in the conjunctiva 
and sclera. Ocular tissue concentrations of cyclosporin A increased with 
increasing dose concentration; proportionally in lacrimal gland and 
intraocular tissues; less than proportionally in conjunctiva and cornea. 
The pharmacokinetic profile of the cyclosporin A corn oil ointment was 
similar to that of the emulsion. Topical ophthalmic 
cyclosporin A penetrated into extraocular tissues at concentrations 
adequate for local immunomodulation while penetration into intraocular 
tissues was much less and absorption into the blood was minimal. 

Conclusions. 
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ENTRY DATE: 

OS.CITING REF COUNT: 3 
PURPOSE: 
topical ophthalmic administration. 

To determine the ocular pharmacokinetics of cyclosporin A after AB 

METHODS: Radiolabled cyclosporin A in either a castor oil-in-water 
emulsion or a corn oil ointment was applied to the eyes of beagle dogs 
or albino rabbits using the following paradigms: (i) single doses of 0.2% 
emulsion to rabbits and dogs, (ii) single doses of 0.05%, 0.2%, or 0.4% 
emulsion to rabbits, (iii) multiple doses of 0.2% emulsion to dogs, (iv) 
single and multiple doses of 0.2% ointment to rabbits. The distribution 
of cyclosporin A was determined by measuring the distribution of 
radioactivity. 
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RESULTS: After a single dose, cyclosporin A was rapidly absorbed into the 
conjunctiva (Cmax: dogs, 1490 ng/g; rabbits, 1340 ng/g) and cornea (Cmax: 
dogs, 311 ng/g; rabbits, 955 ng/g). High concentrations (>300 ng/g) could 
be detected in the cornea up to 96 hours post-dose. Lower concentrations 
were found in the intraocular tissues, and systemic absorption was 
minimal. After multiple doses, there was some accumulation in the cornea, 
lens, lacrimal gland, and iris-cilliary body, but limited accumulation in 
the conjunctiva and sclera. Ocular tissue concentrations of cyclosporin A 
increased with increasing dose concentration; proportionally in lacrimal 
gland and intraocular tissues; less than proportionally in conjunctiva and 
cornea. The pharmacokinetic profile of the cyclosporin A corn oil 
ointment was similar to that of the emulsion. 

Topical ophthalmic cyclosporin A penetrated into extraocular 
tissues at concentrations adequate for local immunomodulation while 
penetration into intraocular tissues was much less and absorption into the 
blood was minimal. 

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Application No. 
14/222,478 

Applicant(s) 
ACHEAMPONG ET AL. 

Office Action Summary AIA (First Inventor to File) 
Status 

Examiner Art Unit 
1676 MARCELA M. CORDERO 

GARCIA No 

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

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1 Responsive to communication(s) filed on 3/21/2014. 
• A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on 

2a)Q This action is FINAL. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

2b)^ This action is non-final. 

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

5a) Of the above claim(s) 
is/are allowed. 

is/are withdrawn from consideration. 
6)0 Claim(s) 
?)• Claim(s) 
8)0 Claim(s) 
9)I3 Claim(s) 1-36 are subject to restriction and/or election requirement. 

is/are rejected. 
is/are objected to. 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.qov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 
11 )• The drawing(s) filed on 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)n All b)n Some** 0)0 None of the: 
1 .• Certified copies of the priority documents have been received. 
2.0 Certified copies of the priority documents have been received in Application No. . 
S.D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
** See the attached detailed Office action for a list of the certified copies not received. 

is/are: a)n accepted or b)n objected to by the Examiner. 

Attachment(s) 

1) EH Notice of References Cited (PTO-892) 

2) O Information Disclosure Statement(s) (PTO/SB/O8a and/or PTO/SB/O8b) 
Paper No(s)/Mail Date . 

3) Interview Summary (PTO-413) 

Paper No(s)/Mail Date. 

4) • Other: 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20140505 
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DETAILED ACTION 

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

provisions. 

Election/Restrictions 

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

I. Claims 1-20, drawn to a method of treating an eye of a human or animal, 

classified, e.g., in class 514, subclass 20.5. 

II. Claims 21-36, drawn to a composition, classified, e.g., in class 514, subclass 

11.  

The inventions are distinct, each from the other because of the following reasons: 

Inventions II and I are related as product and process of use. The inventions can 

be shown to be distinct if either or both of the following can be shown: (1) the process 

for using the product as claimed can be practiced with another materially different 

product or (2) the product as claimed can be used in a materially different process of 

using that product. See MPEP § 806.05(h). In the instant case, treating diseases such 

as corneal transplantation may be done with a cyclosporine solution in polymer or 

copolymer instead of an emulsion as instantly claimed (e.g., Lixin, Chinese Medical 

Journal 2002, cited in the IDS dated 3/28/2014). 

Restriction for examination purposes as indicated is proper because all these 

inventions listed in this action are independent or distinct for the reasons given above 

and there would be a serious search and/or examination burden if restriction were not 

required because one or more of the following reasons apply: 
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A reference that would anticipate and/or make obvious one of the inventions 

would not necessarily anticipate and/or make obvious another invention. 

Applicant is advised that the reply to this requirement to be complete must 

include (i) an election of an invention to be examined even though the requirement 

may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing 

the elected invention. 

The election of an invention may be made with or without traverse. To reserve a 

right to petition, the election must be made with traverse. If the reply does not distinctly 

and specifically point out supposed errors in the restriction requirement, the election 

shall be treated as an election without traverse. Traversal must be presented at the time 

of election in order to be considered timely. Failure to timely traverse the requirement 

will result in the loss of right to petition under 37 CFR 1.144. If claims are added after 

the election, applicant must indicate which of these claims are readable upon the 

elected invention. 

Should applicant traverse on the ground that the inventions are not patentably 

distinct, applicant should submit evidence or identify such evidence now of record 

showing the inventions to be obvious variants or clearly admit on the record that this is 

the case. In either instance, if the examiner finds one of the inventions unpatentable 

over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C. 

103 or pre-AIA 35 U.S.C. 103(a) of the other invention. 

This application contains claims directed to the following patentably distinct 

species: (A) the many and multiple diseases to be treated (e.g., dry eye syndrome, 
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phacoanaphylactic endophthalmitis, uveitis, vernal conjunctivitis, atopic 

keratoconjunctivitis, corneal graft rejection); (B) the many and multiple hydrophobic 

components (e.g., vegetable oils, animal oilds, mineral oils, synthetic oils and mixtures 

thereof); (C) the many and multiple active agents: cyclosporin A, derivatives and 

mixtures thereof; (D) the many and multiple additional components (e.g., emulsifier 

component, tonicity component and/or polyelectrolyte component). The species are 

independent or distinct because they are drawn to different diseases having different 

symptoms and patient population and/or compounds having different molecular and 

physical-chemical properties. In addition, these species are not obvious variants of each 

other based on the current record. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, or 

a single grouping of patentably indistinct species [i.e., for Group I: elect species for (A), 

(B), (C) and (D); for Group II: elect species of (B), (C) and (D)], for prosecution on the 

merits to which the claims shall be restricted if no generic claim is finally held to be 

allowable. Currently, claims 1-36 are generic. 

There is a search and/or examination burden for the patentably distinct species 

as set forth above because at least the following reason(s) apply: A reference that 

would anticipate and/or make obvious one of the species would not necessarily 

anticipate and/or make obvious another species. 

Applicant is advised that the reply to this requirement to be complete must 

include (i) an election of a species to be examined even though the requirement 

may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing 
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the elected species or grouping of patentably indistinct species, including any 

claims subsequently added. An argument that a claim is allowable or that all claims are 

generic is considered nonresponsive unless accompanied by an election. 

The election may be made with or without traverse. To preserve a right to 

petition, the election must be made with traverse. If the reply does not distinctly and 

specifically point out supposed errors in the election of species requirement, the election 

shall be treated as an election without traverse. Traversal must be presented at the time 

of election in order to be considered timely. Failure to timely traverse the requirement 

will result in the loss of right to petition under 37 CFR 1.144. If claims are added after 

the election, applicant must indicate which of these claims are readable on the elected 

species or grouping of patentably indistinct species. 

Should applicant traverse on the ground that the species, or groupings of 

patentably indistinct species from which election is required, are not patentably distinct, 

applicant should submit evidence or identify such evidence now of record showing them 

to be obvious variants or clearly admit on the record that this is the case. In either 

instance, if the examiner finds one of the species unpatentable over the prior art, the 

evidence or admission may be used in a rejection under 35 U.S.C. 103 or pre-AIA 35 

U.S.C. 103(a) of the other species. 

Upon the allowance of a generic claim, applicant will be entitled to consideration 

of claims to additional species which depend from or otherwise require all the limitations 

of an allowable generic claim as provided by 37 CFR 1.141. 
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Applicant is reminded that upon the cancellation of claims to a non-elected 

invention, the inventorship must be corrected in compliance with 37 CFR 1.48(a) if one 

or more of the currently named inventors is no longer an inventor of at least one claim 

remaining in the application. A request to correct inventorship under 37 CFR 1.48(a) 

must be accompanied by an application data sheet in accordance with 37 CFR 1.76 that 

identifies each inventor by his or her legal name and by the processing fee required 

under 37 CFR 1.17(i). 

The examiner has required restriction between product or apparatus claims and 

process claims. Where applicant elects claims directed to the product/apparatus, and all 

product/apparatus claims are subsequently found allowable, withdrawn process claims 

that include all the limitations of the allowable product/apparatus claims should be 

considered for rejoinder. All claims directed to a nonelected process invention must 

include all the limitations of an allowable product/apparatus claim for that process 

invention to be rejoined. 

In the event of rejoinder, the requirement for restriction between the 

product/apparatus claims and the rejoined process claims will be withdrawn, and the 

rejoined process claims will be fully examined for patentability in accordance with 37 

CFR 1.104. Thus, to be allowable, the rejoined claims must meet all criteria for 

patentability including the requirements of 35 U.S.C. 101, 102, 103 and 112. Until all 

claims to the elected product/apparatus are found allowable, an otherwise proper 

restriction requirement between product/apparatus claims and process claims may be 

maintained. Withdrawn process claims that are not commensurate in scope with an 
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allowable product/apparatus claim will not be rejoined. See MPEP § 821.04. 

Additionally, in order for rejoinder to occur, applicant is advised that the process claims 

should be amended during prosecution to require the limitations of the 

product/apparatus claims. Failure to do so may result in no rejoinder. Further, note 

that the prohibition against double patenting rejections of 35 U.S.C. 121 does not apply 

where the restriction requirement is withdrawn by the examiner before the patent 

issues. See MPEP § 804.01. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to MARCELA M. CORDERO GARCIA whose telephone 

number is (571)272-2939. The examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Karlheinz R. Skowronek can be reached on (571)-272-9047. The fax phone 

number for the organization where this application or proceeding is assigned is 571 -

273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
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USPTO Customer Service Representative or access to the automated information 

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

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

MMCG 05/2014 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 IjJJJLi 8 www.uspto.gov 

ALLERGAN, INC. 
2525 DUPONT DRIVE, T2-7H 
IRVINE .CA 92612-1599 

APR 2'A 2014 

OFFICE OF PETITIONS 

Doc Code: TRACK1 .GRANT 

Decision Granting Request for 
Prioritized Examination 
(Track I or After RCE) 

Application No.: 14/222,478 

THE REQUEST FILED March 21. 2014 IS GRANTED. 

The above-identified application has met the requirements for prioritized examination 
A. [>3 for an original nonprovisional application (Track I). 
B. • for an application undergoing continued examination (RCE). 

The above-identified application will undergo prioritized examination. The application will be 
accorded special status throughout its entire course of prosecution until one of the following occurs: 

A. filing a petition for extension of time to extend the time period for filing a reply; 

B. filing an amendment to amend the application to contain more than four independent 

claims, more than thirty total claims, or a multiple dependent claim; 

C. filing a request for continued examination: 

D. filing a notice of appeal; 

E. filing a request for suspension of action; 

F. mailing of a notice of allowance; 

G. mailing of a final Office action; 

H. completion of examination as defined in 37 CFR 41.102; or 

abandonment of the application. 

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

Irvin Dingle 
/Irvin Dingle/ 
[Signature] 

Paralegal Specialist 
(Title) 

U.S. Patent and Trademark Office 
PTO-2298 (Rev. 02-2012) 
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Application or Docket Number PATENT APPLICATION FEE DETERMINATION RECORD 
14/222,478 Substitute for Form PTO-875 

APPLICATION AS FILED - PART I OTHER THAN 
SMALL ENTITY SMALL ENTITY OR (Column 1) (Column 2) 

RATE($) FEE($) RATE($) FEE($) FOR NUMBER FILED NUMBER EXTRA 

BASIC FEE 
(37 CFR 1.16(a), (b), or (c)) 

N/A N/A N/A N/A 280 
SEARCH FEE 
(37 CFR 1.16(k), (i), or (m)) 

N/A N/A N/A N/A 600 
EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A N/A 720 

TOTAL CLAIMS 
(37 CFR 1.16(i)) 

27 80 560 OR minus 20 = 7 X 

INDEPENDENT CLAIMS 
(37 CFR 1.16(h)) 

4 420 420 minus 3 1 x 

If the specification and drawings exceed 100 
sheets of paper, the application size fee due is 
$310 ($155 for small entity) for each additional 
50 sheets or fraction thereof. See 35 U.S.C. 

APPLICATION SIZE 
FEE 0.00 
(37 CFR 1.16(s)) 

41(a)(1)(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.160)) 0.00 

2580 * If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
SMALL ENTITY SMALL ENTITY OR (Column 1) (Column 2) (Column 3) 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

ADDITIONAL 
FEE($) 

ADDITIONAL 
FEE($) 

RATE($) RATE($) < 

Z 
HI Total 

(37 CFR 1.16(i)) 
Minus OR X X 

Q 
Independent 

(37 CFR 1.16(h)) 
Minus OR z x x 

HI 
Application Size Fee (37 CFR 1.16(s)) < 

OR FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL 
ADD'L FEE 

TOTAL 
ADD'L FEE 

OR 

(Column 1) (Column 2) (Column 3) 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

ADDITIONAL 
FEE($) 

ADDITIONAL 
FEE($) 

RATE($) RATE($) CD 

Z 
HI Minus Total 

(37 CFR 1.16(i)) 
X OR X 

o 
Independent 

(37 CFR 1.16(h)) 

Minus OR z x x 
HI 

Application Size Fee (37 CFR 1.16(s)) < 
OR 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL 
ADD'L FEE 

TOTAL 
ADD'L FEE 

OR 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 
'** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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UNITED STATES FKTENT AND TRADEMARK OFFICE 
|l UNITED STATES DEPARTMENT OE COMMERCE 

United States Patent and Trademark Office 
WJ Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Yiigmia 
www.uspto.gov 

22313-1450 

APPLICATION 
NUMBER 

FILING or 
371(c) DATE 

GRPART 
UNIT TOT CLAIMS IND CLAIMS EIL FEE REC'D ATTY.DOCKET.NO 

14/222,478 03/21/2014 1621 2580 17618CON6CON1 (AP) 27 4 
CONFIRMATION NO. 9616 

51957 
ALLERGAN, INC. 
2525 DUPONT DRIVE, T2-7H 
IRVINE, CA 92612-1599 

FILING RECEIPT 

;000000067802253' 

Date Mailed: 04/16/2014 

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

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

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

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

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

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

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.aov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 

page 1 of 3 
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If Required, Foreign Filing License Granted: 04/15/2014 

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

Projected Publication Date: 07/24/2014 

Non-Publication Request: No 

Early Publication Request: No 
Title 

METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN COMPONENTS 

Preliminary Class 

514 

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

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258). 
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