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The present invention relates to skin care preparations. In particular, it
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hor none-1i ke compounds for the treatnent of skin disorders, as a
preventive treatnent prior to cosnmetic surgery, as a concomtant treatnent
with topical corticosteroids and for cosnetic use. A preferred preparation
conprises Triiodothyroaceti c Deemdtolagicddormailatiomsve i ngredi ent. Background
In WO 96/ 40048, thyroid hornone and thyroid hornone-Ilike conpounds,
particularly the thyroid hornone anal ogue trii odothyroacetic acid

([ 4- (4- Hydroxy-3 -iodophenoxy)-3,5 -diiodophenyl] acetic acid with CAS
nunber 5TeeMnital ekl hereafter referred to as Tri Ac) are shown to have

biological activity in skin when. applied in topical. fore t |
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able to heal skin bruising and mcro tears and increase skin thickness,
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cosnetic surgery, suc | aser ‘resurfacing, a may al so be used as a
concom t aRfroid ledinoRe tnaléguh tiiiogothploacwdictactost er oi ds  for di seases such as

psoriasis and eczenma tq reduce the.atrophying. effects. This.latter effect
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regulate expression of several genes that are important for skin structure and function.

Other thyroid hormone compounds and thyroid hormone-like compounds were shown to

have similar effects to TriAc in various in vitro and in vivo tests.

There are a considerable number of potential uses for dermatologically active thyroid
hormone compounds and thyroid hormone-like compounds. These include treatment of
corticosteroid induced skin atrophy, actinic skin damage, intrinsically aged skin, wrinkled
skin, collagen deficient skin, stria, cellulite, roughened skin and skin scarring. The
compounds may be able to heal skin bruising and micro tears and increase skin thickness,
preventing the development of skin ulcers in diabetics with diabetic dermopathy. They may
also be used as pretreatment prior to planned cosmetic surgery, such as CO, laser
resurfacing, and may also be used as a concomitant treatment with topical corticosteroids
for diseases such as psoriasis and eczema to reduce the atrophying effects. This latter effect
will make it possible to extend the treatment period with the corticosteroid and to broaden
the otherwise restricted use of potent topical corticosteroids on particular areas of the body,

such as the face, and in patients with sensitive skin, notably children.
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It is therefore an object of the present invention to provide compositions having such

characteristics.

In accordance with one aspect of the invention, there is provided a composition comprising
at least one thyroid hormone compound or thyroid hormone-like compound, a hydrophilic
phase-forming component, an amino alcohol and at least two emulsifying or emollient
excipients selected from the group consisting of mineral oil, C2-Cas alcohols, Ci2-Cas
carboxylic acids, C;-Cs branched or linear alkyl esters of C,,-Cy carboxylic acids, glyceryl
esters of C1p-Cys carboxylic acids, macrogol ethers, polyethylene glycol esters of Ci-Cas
carboxylic acids, sorbitan esters of Ci-Cy carboxylic acids (Span compounds) and

polyoxyethylenated sorbitan esters of Ci-Ca4 carboxylic acids (Tween compounds).

As used herein, the term ‘thyroid hormone compound or thyroid hormone-like compound’
refers to a chemical entity which binds to the TRa receptor or the TRB receptor with a
dissociation constant, K4, lower than 1p M, wherein

Ka=(R) e (L)/(RL),



3 where (R) is the concentration of receptor, (L) is the concentration of
ligand, and (RL) is the concentration of the receptor-ligand conplex. The
am no al cwbohk/ogd1t he conposition of the present inventionPprgiPer/etssy has
from2 to 6 carbon atons in each al cohpl chain. The hydroxyl group of the
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Carbopol. The thickening agent w111 preferably be present at a concentration of 0.1 to 1%
w/w. Preservative ingredients may also be included and these may be selected from
methylparaben, propylparaben, imidurea and
1-(3-chloroallyl)-3,5,7-triaza-1-azoniaadomaniane chloride (CAS# 51229-78-8). The

preservative ingredients will preferably be incorporated into the composition at a level of

0.1 to 0.5% w/w.

The composition may also include EDTA, preferably at a level of 0.02 to 2% w/w. The
inclusion of one or more antioxidants is also preferred. The antioxidants may be selected
from butylated hydroxyanisole, butylated hydroxytoluene, n-propyl trihydroxybenzoate,
t-butylhydroquinone (all of which have preferred concentrations of 0.01 to 0.05% w/w) and

dl-a ,8,y-tocopherol (which has a preferred concentration of 0.1 to 2% w/w).

A UV-filter component may be incorporated into the composition. The UV-filter
component may comprise one or more compounds selected from aminobenzoic acid,
dioxybenzone, oxybenzone, sulisobenzone, diethanolamine methoxycinnamate,

ethyldihydroxypropyl —aminobenzoate, glyceryl —aminobenzoate, octyl  dimethyl
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3' 5'-tetraiodo-D-thyronine; 3,5,3'-Triiodo-D-thyronine;
3,5-Diiodo-4-hydroxyphenylpropionic acid (DIHPA); Aryloxamic acids; (arylamino) acetic
acids; arylpropionic acids; arylthioacetic acids; (aryloxy) acetic acid; 3,3'-T2; 3,5-12;
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(5-Benzyloxy-2-methoxyphenyl)-(2-methoxypyridin-4-yl) methanol;
4-Methoxy-3-[(2-methoxypyrimidin-5-yl)methyl]phenol;
4-Methoxy-3-[(6-methylpyrid-3-yl)methyl]phenol; 5-Benzyloxy-2-methoxybenzyl
Bromide; (5-Benzyloxy-2-methozyphenyl)-(6-chloropyridazin-3-yl)-acetonitrile;
4-Benzyloxy-2-[2-methoxythiazol-5-yl)methyl]anisole;
6-[(5-Hydroxy-2-methoxyphenyl)methyl}thiazol-2-(3H);
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3'-heteroarylmethyl-3,5-di-iodo-4")-methyl-N-trifluoro-acetyl-L-thyronine Ethyl Esters;
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2-butyl-3-(3-iodo-4-hydroxybenzoyl)benzofuran;
4' 4-dihydroxy-3'3,5-triiodo-diphenylmethan; 3,5-diethyl, 3'-isopropyl thyronine (DIET);
and IpTA2 (3,5 diiodo-3' isopropyl thyroacetic acid) and pharmacologically acceptable

salts and derivatives thereof.
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used to evaluate and compare different compositions containing the same thyroid hormone

or thyroid hormone-like compounds. In this way, compositions prepared by different

manufacturers may be compared.

The ideal topical formulation should have appealing cosmetic features, acceptable
pharmaceutical features, be non-irritating and non-toxic and easy to produce in large
quantities in accordance with Good Manufacturing Practice for medical topical

formulations.

The composition of the present invention preferably comprises an oil-in-water cream-base
into which the thyroid hormone or thyroid hormone-like compound (in different

concentrations) is incorporated.
Examples

The invention will now be described in more detail by way of example only and with

reference to the appended drawings, of which:



reference to the appended draw ngs, of which: WO 02/089917 PCT/ EP02/ 04954
7 Figure 1 shows a schematic representation of the efficacy-predicting

nmet hod ofwoOhe/ogroesent invention, along with a sanple of exparorensal
results obtained thereby; and Figure 2-7shows the result of an in vivo study
into the effect of a conposition of the present invention on
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and gel | i;pgsR66 Bh HefRRldsb At indGcddRans pradiase synflosis & datrial Bbroblagtsof t en
added to prevent deterioration due to m croorgani snms when the consuner

uses the cream Chel ating agents can be added as scavengers for netal
conpoundsEidngile taFosuktionaleselapiment or preci pitation. Anti-oxidants are
frequently included in creans to prevent rancidity and to increase
stability of sensitive ingredients. U/ filters may be included in creans
t o prevenutrddgrtiadati on of ingredients due to UV-radiation. It is crucial
that creanms used as vehicles for topical delivery of an active ingredient

(in this __exanmple, TriAc | | ow. t he actjwve, i di ent . rom
the creamt IierfPBSttlﬁ’é’OEtR‘i‘trﬂd)"a‘%ﬂ%e &fe‘frg%{gsel-srt ?%hggq{ae regc({?ip\?{égrlﬁgdg?éﬁl g%ta ﬁ? FJom t he
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such as diffusion, solubility and partitioning. Creans conposed of

i dent i cal mhybe eiiienvatemerywdicspi-oif. A blén-avater fetreulsiearp pypidalli sopfame et on

how they have been nuf actured. Therefore, an assay.(ihe l £1]
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as an iterativ ol in formulation developnment. Results Eight
0i | -i n- watopsurméreases dhemeteati. obkelgtinge agealy ean )benaddedd @y eicayragers\Wor 0pep89917
PCT/ EPO2/ cooérlngpSc)éllmds that can cause coloration or precipitation. Anti~oxidants are frequently included

in creams to prevent rancidity and to increase stability of sensitive ingredients. UV filters

may be included in creams to prevent degradation of ingredients due to UV-radiation.

Tt is crucial that creams used as vehicles for topical delivery of an active ingredient (in this
example, TriAc) allow the active ingredient to be released from the cream into the skin.
The release-rate of an active ingredient from the vehicle into the skin is dependent in a
complex way on numerous factors such as diffusion, solubility and partitioning. Creams
composed of identical ingredients may display different release-profiles dependent on how
they have been manufactured. Therefore, an assay (the multilayer membrane system
(MMS)-model) was invented and used to evaluate TriAc-release  from

standard-formulations and the assay results were used as an iterative tool in formulation

development.

Results

Eight oil-in-water cream formulations (see Table 1) were developed.
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under stirring then addi ng nethyl paraben, propyl paraben, EDTA, thickening
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F1 has been produced in four different concentrations of TriAc (0, 0.03%, 0.1% and 0.3%)
for local tolerance tests (see example 4) and for clinical trials. Large scale batches (7 kg
cream) at 0 (placebo), 0.03% and 0.1% TriAc have been produced on three different
occasions. Essentially the same manufacturing protocol as described above has been used
with addition of TriAc in isopropanol (or isopropanol alone for placebo-product) as the last
step. An alternative way to add TriAc to the formulation is to add it to the oil-phase at
75-85° C. This is more convenient when manufacturing on an industrial scale and has been

tested with excellent results (see example 2).

The efficacy of this formulation (TriAc in F1) in human skin has been evaluated in clinical

trials (see example 5).

Data collected in stability studies of F1-TriAc (0, 0.03% and 0.1%) and of key ingredients
(TriAc, propylparabens, methylparabens and imidurea) indicates that the products are

stable for more than 12 months (see example 3).
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Note: Arlacel 165 is a mixture of Glyceryl Stearate & PEG-100 Stearate

Dowicil 200 is a preservative (94%, 1-(3—chlor0allyl)3,5,7-triaza—l—azoniaadomaniane

chloride).

Promulgen D is a commercially produced mixture of cetostearyl alcohol (CAS 267/008/16)
and Cetearth-20 (CAS 200/849/9, INCI name: ethoxylated (20 moles) cetyl/stearyl alcohol).

*Preferred pH-interval.
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Example 2: In-vitro release tests
Introduction

The ultimate objective for formulation development has been to develop a topical formulation
of TriAc to be used to influence gene-expression in the skin. In order to achieve this it is
necessary that the formulation allows the active ingredient (TriAc) to be delivered from the
formulation to the target cells in the dermis and epidermis. The skin consists primarily of
three different layers: the dermis (fibroblasts), the epidermis (keratinocytes) and the stratum
corneum which consists of layers of dead keratinocytes. The stratum corneum constitutes the
body’s barrier towards the environment and a topically applied drug must penetrate this layer

in order to achieve action in the underlying cell-layers.

During topical drug development it is crucial to evaluate this parameter and it is well known
that the vehicle used in the formulation of the drug has a significant impact on the drug’s
ability to penetrate the stratum corneum. The models for stratum corneum penetration used in
the development process should be predictive for human skin if the aim is to develop
products for humans. Unfortunately, the stratum corneum of an experimental animal is
typically very different to that of a human and this difference is due to the absence of human
fur which has lead to the development of a thick human stratum corneum. For example, the
mouse stratum corneum consists of three layers of dead keratinocytes while the human

counterpart consists of fifteen layers.

Release tests in formulation development

The Institute for Applied Dermato-Pharmacie at Martin-Luther Universitit in Halle (Saale),
Germany (IAPD) was contacted and it was decided to test their in vifro release model as a
tool for formulation development. The release model was developed by Professor Reinhardt
Neubert (Neubert, R., Bendas, C., Wohlrab, W., Gienau, B., Furst, W. A multilayer
membrane system for modelling drug penetration into skin Int J. Pharm. 75 (1991) 89-94;
Knorst, M., Neubert, R., Wohlrab, W. Release of urea from semisolid formulations using a
multilayer membrane system. Drug Dev. Ind. Pharm. 23 (1997) 253-257) and has been used

to evaluate the release of urea and dithranol and other dermatological drugs from different
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the skin. In order to achieve this it 'Ts necessary that the fornulation
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well known that the vehicle used in the formulation of the drug has a

si gni fi eEnersA el 88AV&he drug's ability to penetrate the stratum corneum
The nodel s for stratum corneum penetration used in the devel opnent process
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Appl i edyRer FRhAEBAT ThE ntetaid Mar sipifiba haKanthgesenet tatitionalHeldage (Baahe)
Germany (IFAPD) was contacted and 1t was decided to test their in vitro

r el ease(swoltlel Fagnzacellshend s deyelapidata BRTPRE ACBfe Firmuiations of o daigs: | was
devel Op;en%th%ﬁ hlgg %E)F ?e%%rbtali?r?édnah%éﬂgtory status (i.e. a release profile of a drug from a generic

formulation is not accepted in a registration file).

Figure 1 provides a description of the multilayer membrane system (MMS)-method for
evaluation of release of TriAc from the formulation into the membranes (see Neubert ef al.
and Knorst et al. above). In each of the experiments reported herein, around 10 mg of the
formulation was placed on top of a pack of membranes. Samples were then incubated at 32°
C for 30, 100 and 300 minutes (n=5). TriAc was then extracted from the membranes by
shaking each membrane in absolute ethanol. The membrane was then removed and the
ethanol-fraction was injected into an HPLC-system. The total amount of TriAc (as % fraction
of total TriAc added in the cream) in the membranes was plotted as “TriAc-released” versus
incubation time. AUC (Area Under Curve) in the interval 0-100 minutes was calculated. The
plot to the right of the MMS-model description in Figure 1 is a graphical representation of the

release results obtained with Essex-cream and shows the area of interest for calculating AUC.

Table 2 shows the release data for a set of batches of F1 and two other TriAc formulations.
TriAc was incorporated in Essex-cream dissolved in propylene glycol. TriAcana™ is a
commercial formulation of TriAc (registered in France for obesity treatment). F1 was first
produced as a pilot-batch in the formulation development program. Later, large scale batches

of F1 containing 0.1% TriAc (F1A, F1B, FIC) or 0.03% TriAc (FID, FIE, FIF) were
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Sanpl es then jncubated at 32 C for 30,.10Q.and 300 mi nut =5) .
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of t ot gLy ID0IAG) iadetesidithret ienes lapger)fot Rl thea foethercdine provhstsgisstx-edamsind

"Tri Ac-rel eased” versus incubation tinme. AUC (Area Under Curve) in the

i nt er variAganadl. mi nut es was cal cul ated. The

If the fastest theoretical release was obtained (100% in 30 minutes), the value of AUC after
100 min. would be 8500 (% x min.). Final batches of TriAc (0.03-0.1%) in F1 (i.e. F1A to
F1F) all show a release rate larger than 50% of 8500. This is in contrast to less than 20% of

8500 for Essex-cream and TriAcana formulations.

The results obtained are very similar for different batches of F1 and this demonstrates the
usefulness of the MMS-method as a tool for quality control to compare batch-to batch
variations or to evaluate whether generic formulations of TriAc can be predicted to have the

same clinical efficacy as F1.

The results obtained also indicate that the same percentage of TriAc is released from the low
dosage form (0.03%) as from the high dosage form (0.1%). In addition, the results indicate
that the release rate of TriAc from F1 is not dependent on how TriAc is added to the
cream-base. The manufacturing process for F1TestB and FiTestA differed from the process

for the other batches in that TriAc was added to the oil-phase during manufacture (see



plot to the right of the MV5-nodel description in Figure 1 is a graphical
representation of the release results obtained with Essex-cream and shows
t he area wbong®iest for cal culating AUC. Table 2 shows tPha/rPet/ease data
for a set of batches of F1 and two other Tri Ac fornulations. TriAc was

i ncorporated in Essex-creamdissolved in propylene glycol. Tri AcanaTMis a
conmer &a%lé férlﬁﬂkﬁ%ﬂaﬁ e allfléd¥s th BEI iBERARS loth&EaNeRcrtah-bafe Mdr¥over,
treatnent). F1 was first  produced as a pilot-batch in the fornulation
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TriAc (F1 A FIB F 1 ?Ca or 8&03% riAc (F1D FIE FI F) were WO

02/ 089BaropREP} FBy PeORGH 198 AP ed on three occasions in accordance
with GW. F 1 TestAis a test batch where Tri Ac was added to the oil phase
i nstead (0jla. [ L AR ilbAc) and therefore this variant did not

i ncl udgaﬁg’gkpzsr'?&gﬁg‘\l&gﬂlyﬁﬁ@@ggyégatch F | TestB Tri Ac was added to the

oi | -phase as well but the sanme anobunt of isopropanol as used in all other
bat chegy, gﬁl‘iﬁ%f PdPRA ctypast NBIGTA I mRBEHcst 8 theQoRENIST RASInBASRGILIPON
enpi rical observations by experts on the nethod (Professor R Neubert,

| APD) , andepH afitr steheasetqidenboths (e dabled).c Thapatirulaf exapmisshowndn flgbleds t
theoretical rel ease,that .cou b tai.ned jin.the - e if
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st udi egbtsmﬂfwlﬁghﬁlﬁglnmﬁ%g%@%%ﬁﬁ%{@g ease ofm’?lo- 50% ofmtehe acti ge conpound
af t er 3fdifferantibesasipas was tlso $indilari s consi dered as superior to the val ues
seen for the Essex-creamand for TriAcanaTM An alternative way to conpare
rel ease-rate fromdifferent pro ucttha i?f .to ca}le@ul? t he AUC %@E)e Under
cur ve) Feom dhese readisdt gambp seaclp bt 15 & SUiBRY iRt SEAMTIPETARBECT 3% 100
mnis aikgund three tines larger for F1 than for the other products
Essex-gf eam and Tri AcanaTM If the fastest theoretical rel ease was obtai ned
(100%in 30 mnutes), the value of AUC after 100 mn. would be 8500 (% x
mn.). Final batches of TabRG: Prdge habMity ofFEI{Ace. F1A to FI1F) all show

a release rate larger than 50% of 8500. This is in contrast to |ess than
20% of 8500 for Essex-creamand Tri Acana formulations. The results

obt ai NeMioafld iMery si m | @onkaitralidf efflagrediaits fswiv) F1 and thi s denpnstrates
the Storage TriAc | Methylparabens | Propylparabens | Imidurea pH

0 0.032 0.210 0.100 0.280 6.86

3 0.030 0.190 0.990 0.272 6.81

6 0.030 0.197 0.100 0.318 6.80

9 0.029 0.209 0.095 0.285 6.79

12 0.031 0.201 0.102 0.259 6.79

24 0.029 0.183 0.098 0.216 6.76

Example 4: Safety studies

A local tolerance study using repeated epicutaneous administration for 4 weeks twice daily
onto intact and abraded skin of Himalayan rabbits was performed. Three strengths of TriAc in
F1 were tested: 0.03%, 0.1% and 0.3%. The control group was treated with the cream-base of
F1. The dose was administered by epicutaneous application twice a day at a 6-hour interval.
Cream (0.5 ml) was applied at each application site on every dosing occasion. In total, 24
rabbits were treated (3 males and 3 females in each dose group). The cream was applied to
intact skin (left side) and to abraded skin (right side) in each animal. No substance-related
local intolerance reactions were observed clinically in the rabbits during daily observations

and at necropsy. No mortality occurred. No substance-related influence was observed for



useful ness of the MVB-nmethod as a tool for quality control to conpare
batch-to batch wvariations or to eval uate whether generic fornul ati ons of
Tri Ac carwbe2fps®di cted to have the sane clinical efficacpCagErp/o493he
results obtained al so indicate that ”18 sanme percentage of TriAc is

rel eased fromthe | ow dosage form (0.03% as fromthe high dosage form
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simlar ?rggrglsdgﬁlrce?gase ?gtles bet vveenn FI TestA and all other batchgg of F 1

i ndi cat ésitdtihgpropestigsronphe eltin whyabbas.om tted from t he cream base. Eanple 3:
Formul ation stability studies The shelf |life of F1-Tri Ac was eval uated by
measur enment of the content of key ingredients and pH after storage up to

24 nont WsanpleS:Tofficacytudinsdn ghipicaldgialis exanpl e shown in Table 3 describes
the | ow dosage formulation (0.03% Tri Ac) stored at 4 C. Simlar results

bt ai ned wi.th the high. f | at | 109% Tri.AC).
stabi 11 fyhurapiit HAbuaboACHT BT o b Aste one WL Waf gt fentre. £ opy
these resiltiSnidy SRWPEELS 'alf: lrwd@d0tohed o 6. 19 wRv St dodkayisel althel4deBaITF1

formulation for™ TriAc. Table 3: Storage stability of Fi-TriAc Mnths in
Concent regamobrse) on the effee mnsskingpm-eplger ayslurionad bvdrinl wagpetbermedmtdhg

arabens | m durea 0 0.03 .21 100 .0..280. 6, 3.0 030 0. 1 ..990

0 575 & Dspargery of BsripdEde A B LTy Fgyih S0 tsTags SVebs- Shgisle. 79

12 0. 0314,.9- 2Qdulle 191%1(9-1;5’816@-&%@ zéjongaa%ﬁ/e,o randdmPzed Birdle? tontle ¢@dy. The
volunteers were randomized to receive either 0.03 % TriAc, 0.1 % TriAc or placebo cream.

There were six volunteers per treatment group. The abdominal area of the body was treated.

The primary objective was to compare the change in skin pro-collagen types I and III.

It is known that topical betamethasone (a potent corticosteroid frequently used to treat various
inflammatory dermatological conditions) leads to reduced synthesis of collagen in dermal
fibroblasts. It has been demonstrated that three days of topical treatment with betamethasone
(and with other potent corticosteroids) leads to a significant reduction (around 70% decrease
from base-line) in expression of pro-collagen I (pro-collagens are precursors to collagen) and
that the recovery is slow. Even after a 14 day corticosteroid-free period, pro-collagen
production was decreased by 50% (Haapasaari K-M, Risteli J, Koivukangas V, Oikarinen A.,
Comparison of the effect of hydrocortisone, hydrocortisone-17-butyrate and betamethasone
on collagen synthesis in human skin in vivo. Acta Derm Venerol (Stockholm) 75 (1995)
269-271). The precursor to another collagen (collagen II) is also known to be regulated by

topical treatment with bethamethasone in a similar manner to pro-collagen I.

The amounts of pro-collagens (the aminoterminal propeptides of type I and type III collagens,
PINP and PIIINP) in the dermis can be measured by radioimmunoassays on suction blister

fluids (Kiistla U. Suction blister device for separation of viable epidermis from dermis. J.
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frombase-line) in expression of pro-collagen | (pro-collagens are
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was determ ned and conpared with baseline value. PINP content is shown in
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with F1-Tyi Ac 0 ed
Sk 1 1 aster Aoy BERHRD ol AR B2 e gil ol IR HOREPO% (B8 T,
col | agen t hixpnsialeaéisaltsiat cheﬁﬁeat ment with F1-Tri Ac (0.03% w Il increase
the thickness and elasticity of the derms and thus restore dernal
at rophy. WO 02/ 089917 PCT/ EP02/ 04954 20 Clainms 1. A conposition
conpri si ng d%ﬁg iti gcctoEé‘lﬁg'K? DL PBE GRIPOHNGRRE hE) Qfo‘;(?d %ﬁﬁ?‘?ﬁ*?ﬁé' ke
corrpound ‘a I ¢ phas orm ng conponent, an am

amino alcohol is situated on the carbon atom furthest from the amino nitrogen.

4. A composition according to claim 3 in which the amino alcohol is an ethanolamine.
5. A composition according to claim 4 in which the amino alcohol is triethanolamine.

6. A composition according to any preceding claim in which the hydrophilic

phase-forming component comprises water.

7. A composition according to any preceding claim in which the emulsifying or emollient
excipients are selected from octyl palmitate, isopropyl myristate, isopropyl palmitate,
cetostearyl alcohol, Cetearth-20, Cetromacrogol 1000, glyceryl monostearate, cetyl
alcohol, stearic acid, glyceryl stearate and PEG-100 stearate.

8. A composition according to any preceding claim in which the amino alcohol is present

in the composition at a level of 0.1 to 5% w/w.



and at least two emulsifying or enollient excipients selected fromthe
group consisting of mneral oil, Cl12-C24 al cohols, Cl12-C24 carboxylic

aci ds, CiwQ032bsmamched or |inear alkyl esters of Cl2-C24 earhrpeyb49s4 aci ds,
glyceryl esters of Cl2-C24 carboxylic agids, macrogol ethers, polyethylene
gl ycol esters of Cl2-C24 carboxylic acids, sorbitan esters of Cl2-C24
carboxyliq A%dﬁq)os{tﬁnaac@dmgwan@spre@aadlgaﬂmmmh fyrtteen adrapriss b humactagist er s
of Cl2-C24 carboxylic acids (Tween conpounds). 2. A conposition according
toclaiml1 in which the am no al cohol has from2 to 6 carbon atons in each
al cohol a I ch

t he hydroﬂ@ﬁ‘ﬁ?éloslﬁg?ﬁgghﬂ%fﬁg gﬁ@%ﬁ%ﬂgléﬂgﬁtﬁgte gﬁa@%%ig%%gonagggm
furthest frosadeh@atisi ot tBisLs agen. 4. A conposition according to claim3 in
whi ch the am no al cohol is an ethanolamne. 5. A conposition according to
claim4 in which the am no alcohol is triethanolamne. 6. A conposition
according, tq an e I ) . -f Okt Mm ng
component  arpr Bk &t shecihg BB R ARG borfipri U ARG
claimin whigdhtt he emul sifying or ennlllent excipients are selected from
octyl palmtate, isopropyl nyristate, isopropyl palmtate, cetosteatyl

al cohol, Cetearth- 20, CEtronacrogoI 1000, glyceryl nonost earate, cetyl

composi 11 5n acupBig cBokifeyp BT B Ak R AR AN i s o

present i nciBemepsmasidpbpn at a level of 0.1 to 5% w w. WO 02/089917

PCT/ EPO2/ 04954 21 9. A conposition according to any preceding clai mwhich
further conprises a hurrect ant 10. A conposition according to claim9 | n
whi ch the mectant .i s concentration % W W.

CoNnposi t i tzﬂ VPP £ CO ﬂi? giaé‘& Hgo% F% 1%1111 Whtcu rt?]ﬁ tﬁcg%l?ﬁ% a%eélg

t hi ckeni ng @@&ﬁtataégnceﬁtrmttﬂ‘y(,w&ordl ng to claim11 in which the

t hi ckeni ng agent conprises a carboner or carbopol. 13. A conposition

according to claim1l or claim12 in which the thickening agent is

14. A composition according to any preceding claim which further comprises one or more

preservative ingredients.

15. A composition according to claim 14 in which the preservative ingredients are selected
from methylparaben, propylparaben, imidurea and

1-(3-chloroallyl)-3,5,7-triaza-1-azoniaadomaniane chloride.
16. A composition according to any preceding claim which further comprises EDTA.

17. A composition according to any preceding claim which further comprises one or more

antioxidants.

18. A composition according to claim 17 in which the antioxidants are selected from
butylated hydroxyanisole, butylated hydroxytoluene, n-propyl trihydroxybenzoate,
t-butylhydroquinone and dl-a ,8,y-tocopherol.



present at a concentration of 0.1 to 1% ww. 14. A conposition according to
any precedi ng claimwhich further conprises one or nore preservative

i ngredi ernv.0208291A conposition according to claim 14 in WrCTIEPOII@I954
preservative ingredients are selected 2rom nethyl paraben, propyl paraben,
imdurea and 1-(3-chloroallyl)-3,5 7-triaza-I|-azoni aadomani ane chl ori de.
16. A conpdsi conpositvnmcdinding to aay prepedingcaimg whichifmthgricomptisestadéV-fdtenpr i ses
EDTA. 17. A conposition according to any preceding claimwhich further
conpri ses oﬁ@n%En?%Te antioxidants. 18. A conposition according to claim
17 in which the antioxidants are selected from butyl ated hydroxyani sol e,
butyl at ed hydr oxytol uene, n-propyl trihydroxybenzoate, t-butyl hydroquinone
and dl - a 2@,4 edropasptiverasbording 10 21289917 wRACH tECUN-OUeomPRAeiiSomprisssmesi t i on
according to any precedi,ng claimwhich further, c rises a Uy-filter
component . - 26 moke ERPRIGHF SelFFI EBPAHECReB R 2Fith BEXYBEMEC RODRRZDRA 1 | ¢ er

conponent  CQERIJLERHE MethBolRIR HAFRERAHSm 3! &6188y dbeypBpiINobenzoi ¢ aci d,

di oxybenzone, oxybenzone, sulisobenzone, diethanolam ne net hoxyci nnanat e,
et hyl di hydr axinpetepszdate, glyicayb emnwhtezoal ga@rdimethyl aineberzaste, tralamide di net hyl
am nobenzoat e, i)a:tm a r%gl salicylate and octyl nethoxyci nnamate. 21. A
conposi t i on SAEYAIERRMEOT Iﬁ‘ﬁ@o %g claimhaving a pH of 6.1 to 7. 1.

22. A conposition according to claim2l1 having a pHof 6.8 to 7.1. 23. A
conposition according to any preceding claimin which the at |east one
thyroid DhrAaromepasitiqnoacnckdarg tbhayy piededing cleine havikga pHfoung 7.5 sel ected from
Tri-iodothyronine (3,5,3 -triiodothyronine) (T3); D and L

t etrai odot hyroni ne-thyroxine (T4); 3, 3, 5 tri-iodothyronine (reverse

T3); 3, 3y di| ERing!s cfitm@NH0MYSHH SEER135.13, S,

3 -Trii od%%'%/lr:oa (yestﬂly({:noda}c%;m : cga, m?i- fet gaispodot yroacetic acid; 3, 5,
3'-Triiodo-L-thyronine; 3, 5, 3'-Triiodo-L-thyronine nethyl ester; 3, 5,
3'-Triiodo-L-thyronine hydrochl oride; L-thyroxi ﬂ,e L-thyroxin

hydr ochl of3-de corppogition according to any preceding claim in w.

1cf1 the at least one tﬁyroid
hormone compound or thyroid hormone-like compound is selected from
Tri-iodothyronine (3,5,3'-triiodothyronine) (T3); D and L tetraiodothyronine-thyroxine
(T4); 3, 3', 5' tri-iodothyronine (reverse T3); 3, 3'-diiodothyronine; T3 T4 analogues
such as 3, 5, 3'-Triiodothyroacetic acid; 3, 5, 3'-Tetraiodothyroacetic acid; 3, 5,
3’-Triiodo-L-thyronine; 3, 5, 3’-Triiodo-L-thyronine methyl ester; 3, 5,
3’-Triiodo-L-thyronine hydrochloride; L-thyroxine; L-thyroxine hydrochloride; L-T3;
T4Fo; Tetrac (3-[4-(4-hydroxy-3, 5-diiodophenoxy)-3, 5-diiodophenyllacetic acid);
Triac ([4-(4-hydroxy-3-iodophenoxy)-3, 5-diiodophenyllacetic acid); Tetraprop;
Triprop ([4-(4-hydroxy-3-iodophenoxy)-3, 5-diiodophenyllpropionic acid); T4Bu;
T3Bu; Thyroxamine; Triiodothyronamine; L-3"-T1'; L-3'-T1; L-3,5-T2; L-3,3'-T2;
L-3,3',5'-T3; DL-Br2I; L-Br2iPr; L-Me2l; L-Me3; L-Me4; L-Me2iPr; DL-IMEIL L-3,
5-Dimethyl-3'-isopropylthyronine (DIMIT); DL-BPT4; B-triac; BP-tetrac; DL-SBT3;
DL-SBT4, DL-MBT3, MB-tetrac; T2; T2F; T2CI; T2Br; T3; T2Me; T2Et; T2iPr;
T2nPr; T2sBu; T2tBu; T2iBu; T2Phe; T20H; T2NO2; T2F2; T2CI2; T4; T2Me2; 3, 5,
3',5'-tetraiodo-D-thyronine; 3,5,3'-Triiodo-D-thyronine;
3,5-Diiodo-4-hydroxyphenylpropionic acid (DIHPA); Aryloxamic acids; (arylamino)
acetic acids; arylpropionic acids; arylthioacetic acids; (aryloxy) acetic acid; 3,3'-T2;
3,5-T2; 3'-5'-T2;



TAFo; Tetrac (3-[4-(4-hydroxy-3, 5-diiodophenoxy)-3, 5-diiodophenyllacetic
acid); Triac ([4-(4-hydroxy-3-iodophenoxy)-3, 5-diiodophenyllacetic acid);
Tet r apr opwoO 020891Dp ([ 4- (4- hydr oxy- 3-i odophenoxy) - 3, PCT/EP02/04954
5-di i odophenyl | propioni ¢ acid); T4Bu; 43 T3Bu; Thyroxani ne;
Triiodot hyronam ne; L-3'-T1; L-3'-T31, E 3,5 -T2; L-3,3-T2; L-3,3,5-T3;
DL-Br2l; LiBphiRioxylz-Medo (2 lmdvskypridyRign-Bryl)-iethah@lt . L- 3,
5- Di et hyl g3' - gil)os{rytpyl t k?;?%g%{ﬁg (( DM T)YI;?%DL- BPT4;) B-triac; BP-tetrac;
DL- SBT3;  Bensiyy:2-DiethvByshenyb-(6anethdpyriin-3mhmetimnol;;  T2Br; T3; T2Me; T2Et;
T2i Pr; T2nPr; T2sBu; T2t Bu;, T2i o 12PRe; T20H. - T2ND2. T2F2.. T2Cl 2; T4,
T2Me2; 3, éf ée%zy?%‘ygj%' eﬁ-ﬁxg%qn&)gﬁw%?—?a?etg@&agr I‘Z{LP'F\JPVQH‘S&@‘?%W oni ne;
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conposi ti ongaptes dkngwiw. claim 23 in which one of the thyroid hornone or

thyroid hornone-like conpounds is triodothyroacetic acid (TriAc).
26. A composition according to claim 25 in which the TriAc is present at a concentration of

0.01 to 0.3% w/w.

27. A composition according to any preceding claim comprising (%o w/w) water (77 to 79),
octyl palmitate (5.0), cetostearyl alcohol (1.0), glyceryl monostearate (6.0), cetyl
alcohol (2.0), stearic acid (3.0), sorbitol (2.8), triethanolamine (0.4 to 0.8),
methylparaben (0.2), propylparaben (0.1), imidurea (0.3), disodium EDTA (0.2),
isopropanol (0.7), carbopol 980 (0.2) and TriAc (0.03 to 0.1).

28. A composition according to any preceding claim which, when placed in contact with
dolichol/propylene glycol gel membranes according to the MMS-method, exhibits a
release rate of the thyroid hormone or thyroid hormone-like compound which exceeds

25%, of the theoretical maximum release rate for that method calculated as AUC from 0

to 100 minutes.



25. A conposition according to claim24 in which the TriAc is present at a
concentration of 0.001 to 0.3%ww. 26. A conposition according to claim
25 in whiwb o2lgo9TTi Ac is present at a concentration of OPQOI/EPO2/@19380 W W.
27. A conposition according to any pr ding claimconprising (%ww water
(77 to 79), octyl palmtate (5.0), cetostearyl alcohol (1.0), glyceryl
nonost eabat & £6thd 01C9¥édllct1n§| tReheffiched- 0F tositAasdhpdtidhs ( SorfPrisiriO tirdial
(2.8), triethanolam ne (0.4 to 0.8), nethylparaben (0.2), propyl paraben
(0. 1), i nideoreang Or Fyroidi lmmoumhlz@mm@gurgyx thej e ® sampFsiog. cp)ltacferw ﬁ)@pol

980 (0.2) and Tri Ac 05|t| i.n
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gl ycol gel SR108S afg GREMEbMAAed & hley MMEndi®i bPehe ﬂ?ymlbllio’i’m@ne bﬁ'tl%&&ﬁ rate
of the thyroid hornone or thyroid hornone-like conpound which exceeds 25%
of the thechatiovedikenasinpounds emteaheemuemfoeanbmextrmung Adtisedthyrnidhednans AUC
fromO to ‘Hg ut es. $? 02/ 0899 / EPQ2/ 04954 . 25 29, _@gmetht
predicting ¢ yrgf °eopPeLt (,f%ﬂ% iTPyrRpan et,soal%rrp%aisﬂréngc ABPE™ %or mone
or thyroid Q&fa%ﬁ%f{fds%@ 1RO WREShe JritByrBRIHMHoLQIRS tsthp@m@@nt acting the
conpositions wth a stack of dolichol/propylene glycol gel menbranes,

i ncubating the conpositions and nenbranes to allow diffusion of the
thyroid hornmone or thyroid hornone-like conpounds into the menbranes,
extracting the diffused thyroid hornmone or thyroid hornone-Ilike conpounds
fromthe nenbranes and neasuring the amount of extracted diffused thyroid
hor none or thyroid hornone-|ike conpounds.



