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present invention relates to a new iodine formul ation conposed of

tetragl yowod o(/glzyrof urol, tetrahydrofurfuryl al cohol polyerayiian®gi?ycol
ether) (TG as a solvent of nolecular iodine (12). The uni queness of the
formulation is that nolecular iodine solution in TG remains stable even in
the presence of water in the preparation, in contrast to other iodine

sol vents, such as ethanol in which iobine precipitates after water
addition. This preparation possesses potent antiseptic properties as
conpared to the COMPOSITIONSICONTAINIRG MORECDRAR IODINE! N addition, the
offered fornul ation possesses potent counter-irritating properties.
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However, the present iodine formulation was still effective at interval of 30 min (and

45 min to a lesser extent) between exposure and treatment. Thermal burns are also
beneficially affected by the present iodine preparation. Exposure of skin to hot water
followed by topical treatment with iodine reduced tissue damage as compared to the

non-treated area.

lodine and iodine complex preparations are widely employed as disinfectants
in human and veterinary medicine. lodine has a powerful bactericidal and fungicidal
action and is also active against viruses. They are used as topical antiseptic agents
for treatment of small wounds, abrasions and other skin lesions such as herpes
simplex. They are used for preoperative treatment of the skin area to be dissected.
lodine preparations are also used in veterinary medicine as post-milking disinfecting
treatment of the udders. lodine is also effectively used for drinking water and
swimming pool water disinfection (Martindale, The extra pharmacopoeia, 28"
edition, Eds.. Reynolds, J.EF. and Prasad, A.B., The Pharmaceutical Press,
London, 1982, pp. 862-864).

Topical iodine preparations possess counter—i'rritating activity in rheumatism,
tenosynovitis and in inflammatory diseases of the peripheral nervous system and
muscles (Martindale, The extra pharmacopoeia, 28" edition, Eds.: Reynolds, J.E.F.
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protection achieved, namely, more than 3 minutes after the heat stimulus the

povidone-iodine preparation may not be of significant help (Wormser, Burns (1998)

24, 383). | |

lodine is an essential trace element in the diet. Deficiency of iodine may lead

to development of goiter. The adult minimum daily requirement is 100 ug which

should be supplied via the diet or drinking water (Martindale, The extra

pharmacopoeia, 28" edition, Eds.: Reynolds, J.E.F. and Prasad, A.B., The

Pharmaceutical Press, London, 1982, pp. 862-864). lodine and iodide are used in

conjunction with antithyroid agents in the preoperative treatment of thyrotoxicosis.

The patient is rendered euthyroid with an antithyroid agent and iodine or iodides are

then added to the therapy for about 10-12 days before thyroidectomy. Treatment

with iodine or iodides may be continued post-operatively as well. Aqueous iodine

solutions are used for these kinds of treatments (Martindale, The extra

pharmacopoeia, ogth edition, Eds.. Reynolds, JEF. and Prasad, AB., The

Pharmaceutical Press, London, 1982, pp. 862-864). - |

Molecular iodine (l2) is practically water insoluble unless iodide (sodium or

potassium salts) is present in the solution to form the water soluble ion I5". lodine
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The present invention provides a new iodine (l2) formulation composed of
solid iodine dissolved in tetraglycol (glycofurol, tetrahydrofurfuryl alcohol
polyethyleneglycol ether) (TG), wherein said iodine can be present at a
concentration relative to the entire formulation of between 0.00001 and 50%. Water
may be added without affecting the solubility of iodine in TG and thus said
composition can further comprise an aqueous diluent whereby‘TG can be present at
a concentration of between 1 and 100% relative to the entire formulation. For
ointment preparation a polymer (for example poloxamer 407) and/or a phospholipid
(lipoid 75-3) may be added.

In fact, iodide-containing preparations (such as 2% l,, 2.4% Nal, 47%
ethanol, water up to 100%) were less effective than preparations in which iodine
was dissolved in TG.

It is noteworthy that iodine can be dissolved (2% concentration) in
polyethyleneglycol (PEG)-400. This formulation has also counter-irritating activity
against SM. In the presence of water iodine precipitates and dissolves again after
overnight incubation at room temperature. However, the counter-irritating activity of
the water containing PEG formulation is much weaker than that of TG:water

50%:50%.
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t r eat mpventiSe relgnifieanty erotected against mustard gas-induced chemical burns at
interval of 15 and 30 min between exposure and treatment. Some degree of
protection, albeit lower than the shorter intervals, was achieved at longer interval
such as 45 min between exposure and treatment and even at 60 min interval some
degree of protection was observed.

The superiority of the counter irritating effect of the compositions according to
the present invention was also proved in thermal bums. The currently available
formulation of povidone iodine was shown to be effective in humans provided the
affected skin was treated within 2-3 min after heat exposure (Wormser, Burns
(1998) 24, 383). However, the compositions according to the present invention
showed stronger counter-irritating activity against thermal stimuli with interval of 8
min between exposure and treatment (a case study). In addition, animal
experimentation demonstrated the protective effect of the compositions according to
the present invention against thermal stimuli whereas various povidone iodine
preparations were ineffective in experimental animals.

The present formulation has more potent antiseptic properties than the
currently available commercial iodine preparations, namely, the bacteria killing‘eﬁect
requires lower iodine concentrations while using the compositions according to the
present invention relatively to the available formulations. This effect was tested on

varjous types of bacteria.
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conposi accor sent I nvertion can be used agai nst al
ki nds ektreme temperatures including hot metal, wood, plastic, water, oil, steam, and gas,

fire, low temperature caused by cold weather, liquid gas such as air and nitrogen; all
kinds of irradiation sources including ionizing and ultraviolet A, B, and C irradiation;
all kinds of mechanical irritation; irritating factors of bioclogical and/or natural origin
including bacteria, viruses, fungi, prions, micoplasma and all kinds of parasites,
protozoa, metazoa. The counter-irritating activity of the compositions according to
the bresent invention can also be beneficial in a variety of skin diseases including
psoriasis, acne, various kinds of dermatitis and eruptions. it may also be used for
treatment of irritation and diseases of eye and mucus tissues. )

The compositions according to the present invention may be used for
facilitating healing processes of skin, eye, and mucus tissues. Topical treatment with
the compositions according to the present invention can be employed for shortening
healing process of damaged tissue caused by various irritating factors or by
pathogenic agents.

In addition to be topically used in mucous membranes, iodine was reported to
be topically applied as counter-irritant in rheumatism, tenosynovitis and in the
treatment of inflammatory diseases of the peripheral nervous system and muscles
((Martindale, The extra pharmacopoeia, 28" edition, Eds. Reynolds, J.E.F. and
Prasad, A.B., The Pharmaceutical Press, London,- 1982, pp. 862-864). Due to its



skin irritating factors such as chem cals including acids, bases, nitrogen
must ards, al kylators such as cant haridi ne, and i odoacetat, corrosive
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1311). I, and TG in a concentration of between 1 and 99% in an acceptable vehicle,
especially in a pharmaceutically acceptable vehicle.

The pharmaceutically acceptable vehicle is preferably selected from the
group consisting of an oil/water or a water/oil emulsion, a solution, a suspension, a
gel, an ointment, a patch, or an aerosol. The preferred vehicle is selected from the
group consisting of solutions, gels and washable cintments.

In embodiments wherein the composition is a gel or a washable ointment, the
gelling agents are preferably selected from the group consisting of polysaccharides,
such as cellulose derivatives, acrylic polymers, proteins, polyvinyls, such as
polyvinyl pyrrolidone (povidone), polyvinyl alcohol, palyhydroxy compounds, such as
poloxamers, polyethlene glycols (PEG), and macromolecules consisting of PEG and
fatty alcohols, such as cetostearyl alcohol, in their molecular structures. The
preferred gelling agents are polyvinyl alcohols and poloxamers.

In preferred embodiments of the present invention said molecular iodine is
released from an iodine-containing and/or producing agent preferably selected from
the group consisting of cadexomer-iodine, diiodhydrin, domiodol, hydriodic acid,

jodinated glycerol, iodoform, and povidone-jodine.



In summary, the conpositions according to the present. invention can be
used in the various nedicinal disciplines including human and veterinary
medi ci newdbtr/a24general |y, the conpositions according to powIpMesEMmt
invention can be used in each case that iodine is involved including, but
not limted to, nedicine, industrial processes, supplenental in diet,

di agnostics and environnental purposes. Thus, the present invention
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i nvent irothet draiwirege parti cul ar embodi nent s.
Fig. 1 is a graphic representation of the protective effect of iodine against
SM-induced skin;
Fig. 2 is a graphic representation of the effect of the duration of iodine application on
the protective effect against SM skin toxicity;
Fig. 3 is a graphic representation of the effect of lidocaine on iodine-induced
protection against SM skin toxicity; '
Fig. 4 is a graphic representation of the effect of the icdine vehicle on SM induced
skin toxicity;
Fig. 5 is a graphic representation of the protective effect of iodine against vapor SM;
Fig. 6 is a graphic representation of the protective effect of iodine against thermal
burns;
Fig. 7 is a graphic representation of the MIC of a 2% iodine in the compositions of
the present invention containing TG vis-a-vis E. coli, Bacillus subtilis and Ps. putida;
Fig. 7a is a further graphic repféséntation of the MIC of a 2% iodine in the
compaositions of the present invention containing TG vis-a-vis E. coli, Bacillus subtilis

and Ps. putida;



On the contrary, it is intended to cover all alternatives, nodifications
and equivalents as may be included within the scope of the invention as
defi ned wovh®2appended clains. Thus, the foll ow ng exanpC®sLOAMDZIA | ncl ude

preferred enbodi nents wll serve to illustrate the practice of this
I nvention, it being understood that the particulars shown are by way of
exanpl e and for purposes of illustrative discussion of preferred

enbodi nents of the present invention ®nly and are presented in the cause
of proVigi n§ wsat & s coelparstive t griaphichrepressntaiset of thenMiCeafdd P9 indirer st ood

descriptign of fornmulatiqon_procedures as Il as of the principles and
concepﬂp"ﬂjﬁt ?@L}ﬂéﬁ%‘s -qq(i'eBF?)ﬁ@HﬁtsPé is gnd pegp‘dtf M Ngs: FPg. I }Os a graphic
represeqy agl %naOEh;ré&ﬁcWeg?@sCédtatﬁarﬁfoff%b MIC ofi AoRdahNsbus Ddnhpukiged ski n;

Fig. 2 i's a graphic representation of the effect of the duration of iodine
appl i cabniainiog Nallvis-grvis Ec col;BasfliuscaubtijaandtPsspudidan toxicity; Fig. 3 is a

o ot ccibn 5 Brarbbl eratdator B IniC' 4P REME P R1G% PEIABREhS on o
t he ef Legipositionhsf the PresentahiattRrodoriidhintticeds-asks E. tadli Biacus FsuBtilid is a

gr aphic rel:gsresqnt ation of the protective effect of iodine against vapor SM
Fi g. 6and Bs.guligai c representation of the protective effect of iodine

agai nst.. r - Fi . [ S 4,0 il C of a
2% 1 oari trocheo BB dani sbaretpleBBll HEMIGRY Tiinfiodd oot

Vi s- a- ¥bmpbsitiodl dontdarid PES dsHaLvis iES canBRIHupstibtilis;andPg. putidai s a further
graphic representation of the MC of a 2% iodine in the conpositions of
the pr&i@ni2 iisnaeatarhic copresenriaignTe tesprateetivereffeeh of igstine |qoainst fN | i s

and Ps. | da; 70242 PCT/ 1L01/00277 8 Fig. 8 is a conparative
i b8

gr aphi ée n'of the MC of a 2% iodine in ethanol vis-a-vis E.
coli, Bagi1d issa yudphit irep@sdndionmitthdgrotective effect of iodine against thermai

burns;

Fig. 14 is a graphic representation of the protective effect of different iodine
concentrations against UV irradiation (5 min prophylaxis);

Fig. 15 is a graphic representation of the effect of different iodine concentrations
against UV irradiation (10 min prophylaxis);

Fig. 16: is a graphic representation of the effect of different iodine concentrations
against UV irradiation (30 min prophylaxis; and.

Fig. 17 is a graphic representation of the effect of iodine against UV irradiation.
Example 1: Protective effect of iodine against sulfur mustard (SM)-induced
skin burns in haired guinea pig model

Experimental procedure: Backs of haired guinea pigs (male, Dunken Hartley,

650-850g) were shaved 24 hours prior the experiment. The animals were
anesthetized by 30 mg/kg pentobarbital sodium ip. Backs were cleaned with wet soft
white paper and let to dry out before the beginning of experiment. Six sites (three on
each side) of each back were exposed to 1 pi (1.2 mg) SM. One ml liquid iodine
(2% in TG:water 1:1) was applied on three exposure sites of each anima! while the
other 3 SM-exposed sites of each animal remained untreated (control). lodine was
applied into wells that constructed by the following procedure. A plastic tube cover
(inner diameter of 1.7 cm) was cut to form open-ended cylindrical well and a thin
layer of commercial silicon sealing cintment was applied to one edge of the well.

The well was then attached to the animal back so liquid inside the well did not leak



Fig. 9 is a graphic representation of the MC of a 2% aqueous conposition
containing Nal vis-a-vis E. coli, Bacillus subtilis and Ps. putida; Fig. 10
is a graphoourepr esentation of the MC of iodine in a 10%@ovidoenz7i odi ne
conposition of the present invention containing TG vis-a-vis E. coli,
Bacillus subtilis and Ps. putida; Fig. 11 is a conparative graphic
representation of the MC of a 10% povi done-i odi ne conposition contai ning
PEG vis-a-vis E. coli, Bacillus subtibis and Ps. putida; Fig. 12 is a
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that constructed by the follow ng procedure. A plastic tube cover (inner
di amet Meabﬂentaftﬁﬂmmm—&)mndaomnmna‘p@n ended cylindrical well and a thin
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wel | .
l, in TG/water 1:1) preparation reduced the ulceration area caused by SM as

compared to the non-treated area. At time intervals of 15 and 30 min between
exposure and treatment the ulceration area was reduced by 90.7% (p<0.001) and
84% (p<0.001), respectively.
Example 2: Effect of duration of iodine treatment on the degree of protection -
in the haired guinea pig model.
The experimental procedure was similar to that described in Example 1 with the
following modifications. The interval between SM exposure and iodine treatment
was 30 min. Liquid iodine (2% in TG:water 1:1) was leit in the well for the indicated
time intervals, then, the liquid was sucked out and wells were removed. Photos and
assessment of area of ulceration were taken 5 days after treatment. Difference
- between 180 min treatment and control (SM only) was evaluated by Mann-Whitney
test. Numbers on columns indicate number of tested skin pieces.
Results: lodine left on the skin for 3 hours showed significant protection against SM
(p=0.011) (Fig. 2). From example 1 it can be shown that, for significant protection,
iodine should be left for at least 2 hours in the haired guinea pig skin model.



The well was then attached to the animal back so liquid inside the well did
not | eak WD 01/70242 PCT/1L01/00277 9 out. In all cases of iodine

t r eat mentwowstd2s2 wer e constructed before exposure while ByTrA¥E/00p! 1 ed on
the center of the well. At the indicated tine intervals after exposure
(nunbers bel ow bars) iodine was applied for 2 hours. In the end of the
procedure the liquid iodine was sucked out and well renoved fromthe skin.
Digital canmera photos were taken aftier 2 days and the | esions were

eval uated by nean of area of ulceration. In general, each experinent
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and saline (p=0.0052) injected animals (Fig. 3). Lidocaine by itself had no effect on

the protective effect of iodine.

Example 4: Effect of the iodine vehicle on SM-induced skin toxicity in the
haired guinea pig model.

The experimental procedure was similar to that described in Example 1 with the
following modifications. The vehicle (TG:H20, 1:1) was applied into the well 15 min
after SM exposure. Two hours later the vehicle was sucked out and wells were
removed. Photos for evaluation of ulceration area were taken 4-6 days after
exposure.

Results: There was non statistically significant reduction of 30 % in ulceration area
caused by the vehicle (Fig. 4) as compared to the control (SM only). That means
that the vehicle has some protective effect against SM but the main effect is
attributed to the presence of iodine as showed in the above mentioned examples.
Example 5: Protective effect of iodine against vapor SM in the hairless guinea
pig model.

Hairless guinea pigs were anesthetized as described in example 1. Six sites on
each back were exposed to vapor SM by the following procedure. A Whathman N1
filter paper disk (1.0 cm diameter) was put on the inner side of the base of a plastic
tube cork. The edges of the open-ended side of the cork were applied with a



Results: lodine left on the skin for 3 hours showed significant protection
against SM (p=0.011) (Fig. 2). Fromexanple 1 it can be shown that, for
significamooprasection, iodine should be left for at |eaBCT/BLth®M73 in the
haired gui nea pig skin nodel. W) 01/70242 PCT/1L01/00277 10 Exanple 3:

Ef fect of lidocaine on the protectiveof iagainst SMinduced skin |esions

I n the haired guinea pig nodel The experinental procedure was simlar to
that described in Exanple | with the jifoll owi ng nodifications. Twenty
mnutes prior SMapplication, each site of exposure was s.c.injected with
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(Fig. 4) as corrpared to the control (SMonly). That nmeans that the vehicle

has sonkths iodinst prepatationst(Figg®)-nst SM but the main effect is
Example 6: Protective effect of iodine against thermal burns in the haired

guinea pig model.

The back of guinea pig was depilated 24 hours prior the experiment. The skin area
was applied with white soft paréfﬁn immediately after depilation. Anesthesia and
well construction was carried out as described in Example 1 except of the fact that
six well were constructed on each back. Water (2.0 ml) at 20°C poured into each
well and after 10 sec sucked out. Immediately thereafter 1 ml iodine formulation (2%
in TG:H0 1:1) was poured into 3 wells whereas the other 3 sites of exposure
remained untreated (controls). Two hours later, iodine was sucked out and wells
were removed. Photos for evaluation of ulceration area were taken after 2 days.
Results: There was reduction of 50% in the uiceration area of iodine-treated burns
as compared to the control group (Fig. 8). Although not statistically significant from
controf (burn without iodine treatment) there is strong indication for the protective
effect of iodine against heat burns.

Example 7: Protective effect of iodine against thermal burns in human-a case
report.

A 9 years old girl was exposed by accident to liquid soup of about 75-80°C.
Exposure took place in the dorsal side of the femur (area of 4X4 cm) and on the

ventral side of the forearm 8 cm from the wrist (about 4X4 cm). The patient suffered



attributed to the presence of iodine as showed in the above nenti oned
exanpl es. Exanple 5: Protective effect of iodine against vapor SMin the
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pi g nodpbw cHapgeack of guinea pig was depilated 24 hours prior the
experinment. The skin area was applied with white soft paraffin imediately

after depilation. Anesthesia and well construction was carried out as
descri xampleScipliseptie glest obthe pews igdine fRimulationye| | were construct ed

on eachodas has\Wiepruded fr &l idbn@tinR0iE thedsied of titctusaetiodine dr lagbl'sf ter 10 sec

sucked out. Inmediately thereafter 1 nl iodine formulation (2% in TG H20
1: 1) wsslytienrferthenopical aplisepticieeaiment rRbwernds. Howevers its efficepy du these

remai ned UnLEeA £as K6PRALPHBroudi) NBHIised BhEbstdbfShdle WRS:HfKEd out and

wel |'s
these formulations as compared to our new formulation. Minimum inhibitory

concentration (MIC) measurements of various iodine formulations were performed
with E. coli, Bac. Subtilis, and Ps. Putida.

Figures 7-11 demonstrate the beneficial inhibitory effect of the presently claimed
new product over a tincture or a solution of iodine at the same concentration.
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PEG 400

Water 48.0 58.0 94.0 40.0

* Commercial solution (Fischer Ltd., Israel), Lot 362378, Exp. 07/03

As presented in the figures, the MIC of the new formulations (Figs7, 7a) were
lower thanAthe equivalent tincture (Fig. 8) and solution (Fig. 9). Unlike the non-TG
-containing formulations, the new formulation totally eradicated the three
microorganisms in its undiluted and X2 diluted forms. It should be noted that by the
term undiluted, the investigators mean 4% solution in bacterial broth cultures.
Povidone-iodine (PI) formulation with TG was aiso superior to a commercial
formulation containing PEG 400 (Figs 10 and 11).

Example 9: Protective effect of iodine against thermal burns.
Experimental procedure: The procedure was carried out as described in Fig. 6

with the following exceptions: a) skin was exposed to 75°C water for 7 sec; b) iodine
was dissolved in TG only without addition of water; c) iodine was applied into a well

(I well, 3 animals) or as a gauze pad (l2 gauze, 3 animals) soaked in iodine

solution; d) lesions were evaluated 3 days after treatment.
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(quantities in grans) Formulatio Fornulatio Formulatio Formul atio
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Nal --- 2.4 4.0 ---- PEG400 --- ---- ---- ---- + Water 48.0 58.0 94.0

40.0 + * Commercial solution (Fisches Ltd., Israel), Lot 362378, Exp.
07103 As presented in the figures, the MC of the new fornul ati ons (Figs7,
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respectively (Fig. 12). *p<0.01
Example 11: Protective effect of iodine against UV irradiation:
Guinea pigs were shaved and anesthetized as described in Fig. 1. Six wells were
constructed on each back. The entire area of the animals, except the well area, was
covered with foil. The animals were irradiated with UV-B (312nm) at doses of
1.2J/lcm?and 2.4 J/lcm?. Three exposure sites of each animal were treated with 1 ml
iodine (2% in TG) for 2 hours. Erythema was evaluated after 24 hours. Erythema
score: 0-no irritation, 1-slight, 2-moderate, 3-marked irritation.
Results: There was marked reduction in skin erythema in iodine treated sites as
compared to the sites without iodine treatment.

Table 2: Erythema score in guinea pigs after UV irradiation; protective effect of

iodine.

1.2 Jicm? 2.4 Jiem?
irradiated 2 3
irradiated and icdine treated 0 0

‘Example 12 Testing of Tween-80 as an iodine vehicle
Tween-80 is a detergent which dissolves molecular iodine. We have tested the

following formulations of Tween-80, iodine, TG (tetraglycol) and water.



14 Results: There was reduction of 89% and 79%in ulceration area after
treatnent wth iodine by well and by iodi ne-soaked gauze, respectively
(Fig. 13wodlpr@® 01, *p<0.05 Exanple 10: Protective effepcT@iolioordizne

agai nst skin lesions caused by SM The experinental procedure was simlar
to that described above with the exception that the stinmulus was carried
out by application of 1 1 SMand that iodine was applied 15 mn after SM
exposure. Results show reduction of 83% and 36%in wulceration area after
t r eat ndiablen81 DiffepetitnBvégn BB IFornandtidns i and fresis pradtectivgaactieity. respecti vel y
(Fig. 12). *p<0.01 Exanple 11: Protective effect of iodine against W

i rradi gorf0latichi Rea PTG WIhwechlBly edwarst anest bebraestigs described in Fig.
1. Six welTs were constructed on each back. The entire area of the

ani mal g, except a was yered w foil. The animals were

i rradi Zt ed with B 9{02 Q@%at dosesgéfe 1. ZJP?()nQ and 2.4 J/cn2. Three
exposule sites oR%ach0ini nﬁ% were tB8% ed witH5% M iodine (2%in TG for
2 hoursg. Eryt he S eval ed afte %4 hour s t)Eryt hema score: 0-no
irritatiion, 1-slti Jva r/°ate ked irrPtation. Results: There was
mar ked 4r educt i ongbp SISOI% erpyhena |n18%1|| ne treagtpd sites as conpared to
the sites without 1odine treatnent. Table 2: Erythema score in guinea pigs
after BV irradi alfon; Opr ot 86% ve eff@ct of iolfme. 1.2 J/cn2 2.4 J/cnR
irradiated.2 3 irradiated and treate . Exanple 12 .Tes ng of
Tweon J PREgtipn BRRAS e ol BBt E b deetigpiaroa ermhraser

ol ecubd chifbINSM gﬁpmgwlm@wgeémvdg ing formulations of Tvveen 80,

i odi ne, TG (tetragl ycol ) and wat er 1/°70242 PCT/ 1L01/ 00277 15 Table 3:
Di f f er dris sewsrhatiotinendissalveshin Rween86i wap insfiective egainst SM-induced

skin lesions (formulations 3 and 5). Addition of 50% TG to 30% Tween-80 was

beneficial only in formulation 4 whereas omission of TG with the same Tween-80

concentration (formulation 3) nullified the protective effect iodine. These findings
demonstrate the superiority of iodine-TG formulation and the inferiority of
iodine-Tween-80 in their counter-irritating effect. The incorporation of Tween-80 in
iodine-TG formulation caused reduction or prevention of its counter-irritating effect.
Thus, in spite of being an iodine solvent, Tween-80 is not a suitable component in

iodine formulation.



Formul ation 12 TG Tween-80 water %rotection 1 2% 50% 20% 28% 0% 2 2% 50%
10% 38% 15% 3 2% 0 30% 68% 0% 4 2% 50% 30% 18% 73% 5 2% 0 98% 0 0% %
prot ecti owOneang2 neans percent of reduction in ul cerati onPar/dation?7
conparison to the control (SM exposure w thout treatnment) group. It is
shown-that iodine dissolved in Tween-80 was ineffective agai nst SMinduced -
skin lesions (formulations 3 and 5). Addition of 50% TG to 30% Tween- 380 was
beneficial only in formul ation 4 wher®as omi ssion of TG with the sane
Tween-80 concentration (formulation 3) nullified the protective effect

i odi ne. These findings denonstrate the superiority of iodine-TG

f or mul &xasaplents Different dodine fiormuflationd iusedTinceur Siidies t hei r

count efrom Figiti4)g effect. The incorporation of Tween-80 in iodine-TG
fornmul ati on caused reduction or prevention of its counter-irritating
effect. Thus, i & 'mgs a{) bei ng an i odi ne solvent, ,Tween-80 is not a

sui t abl e conponent odrme—fornutatt-on—We-01/ 70%%2 PCT/ 1L01/ 00277 16
Exanpl €ddg Di f f edent |T(®i| NnPVP Ke0 at i/ used iganegntratiard{®gy (from Fig.

14) quantities (q) 12 Code 12 TG PVP K-90 DDWconcentration (% 10-5 0.4
10 2 7.6 2 10-114 0.01 10 2 7.99 0.05 10-115 0.02 10 2 7.98 0.1 10-116.
0.04 18025 7.96 04 1Gpl1l70.1 10 2 %9 0.5 16,118 0.2 10 2 7.8 1 [OP-77

—

25 5 2
- 10-114 001 10 2 7.99 0.05
10-115 0.02 10 2 7.98 0.1
10-116 004 10 2 7.96 0.2
10-117 01 10 2 7.9 0.5
10-118 02 10 2 7.8 1
10P-77 25 5 20 0

Preparation of 20 g ointment: Solution A: lodine was dissolved in 1 mi TG.

Solution B: A mixture of the entire amount of water and 9 ml TG was heated to
80°C then PVP K-90 was slowly added into the heated solution until complete

dissolution. Then Solution A was mixed well with solution B.

PVP K-90: polyvinylpyrrolidone (povidone) K-90; DDW:. double distilled water

Referring now to Figure 14, there is shown the protective effect of different iodine
concentrations against UV irradiation (5 min prophylaxis).

Area of 2x2 cm was exposed to Ultra Violet (UV) irradiation (312nm, 3.6 J/cm?). A
thin layer of iodine ointment (40mg) was applied on the entire UV-exposed area 5
min prior irradiation. Erythema intensity was evaluated 5 days after exposure and
scored from 0 to 4 while 0 means no effect and 4 means strong erythema.

It is shown (Fig. 14) that iodine concentrations at range of 0.1% to 1.0% no

erythema was observed 5 days after exposure.



Preparation of 20 g ointnent: Solution A: lodine was dissolved in 1 m TG
Solution B: A mxture of the entire anmount of water and 9 mMl TG was heat ed
to 80C weny/RR2 K-90 was slowly added into the heated soPOr/aign/omwi |
conplete dissolution. Then Solution A was m xed well with solution B. PVP
K-90: pol yvinyl pyrrolidone (povidone) K-90; DDW double distilled water
Referring now to Figure 14, there is shown the protective effect of
different iodine concentrations agaitst UV irradiation (5 mn
prophyl|Example M ea of 2x2 cmwas exposed to Utra Violet (W) irradiation

312 . . LN . of _L.odi ne.oi ntnment (40 s applied on
'E he gnmtaéfgﬁ(ﬁ%é%égﬂ %&'Eéar%éggég'ﬁ the Fﬁ?giorr}rdé%rﬁf’%ﬁ!”e(ﬁgﬂ%ﬁ\éﬁ??ﬁ ensi ty was
eval uataghifstday sradiston ermesypeophiythxigcored from0 to 4 while 0 nmeans no
effect .and 4 neans strong erythema. It is shown (Fig. 14) that iodine

concent g PREgImgntaberpaigpnsveresimilal tothat deseiliacthivnaxamplectwithed 5 days
f ; / . 4 ferring to
i gur e oA oriofS DA HesErarile tactiplodie vk o BR LS el eReF ot ons

agai nstirraiation adiabatothe(eMalutionprapbairiexict 3 ddye afiaperdammehal conditions

were sigilar, to that described in Exanple 13 with regard to Figure 14,
except F&TeOHENSR I therRiythess Rclfady demrnsiated ifith! %P % iodine adieseamn and
t hat t I+ 4 dzigd. t eduction
it he e po RO (oS aRS Bttt pag Mirihialer TREVERMe (ATadREL: ' ot
t he conlignot shiwprefeciivesfiecthe ef fect was nuch weaker. The vehicle (0%

I odi ne)Eg( did] n,&th show protective effect. Exanple 15 Referring to Figure 16
there i § the effect of different iodine concentrations agai nst W

B e e L e L R
fact t legairisbtiVhisragiaticanp(®0 rath @@phyiaxisef ore irradiation and that the
eval uat’ljh%nexvf\a%lsfimce%rterali ceocr|1 itluotnsA'Wgraey ssrmﬂ];ut' fo thtaE ggég%étd' in Example 13 with
regard to Figure 14, except for the fact that iodine was applied 30 min before
irradiation and that the evaluation was carried out 4 days after treatment.
The reduction in the erythema is clearly demonstrated in 0.2% to 1% iodine whereas
at the concentration of 0.05% and 0.01% the effect was much weaker. In this case
the vehicle (0% iodine) showed significant protective effect.
Example 16
Referring to Figure 17 there is seen the effect of iodine against UV irradiation.
The experimental conditions were similar to that described in Example 13 with
regard to Figure 14, except for the fact that 2% iodine (10-5 formulation) and its
vehicle (IOP-77) were tested. lodine was applied 5 min before and immediately after
irradiation and the vehicle was applied 5 min before irradiation. The evaluation was
carried out 3 days after freatment.
The reduction in the erythema is clearly demonstrated in 2% iodine treatment. The
maximal effect was obtained with prophylactic treatment and also, but to a lesser
extent, with immediate post-exposure treatment. The vehicle showed also a
protective effect by prophylactic treatment but much weaker than that observed with
iodine. ’
It will be evident to those skilled in the art that the invention is not limited to
the details of the foregoing illustrative examples and that the present invention may

be embodied in other specific forms without departing from the essential attributes



The reduction in the erythema is clearly denonstrated in 0.2%to | % odi ne
whereas at the concentration of 0.05%and 0.01 %the effect was nmuch
weaker. WwoObvhie4rase the vehicle (0% i odi ne) showed s-gnP€T/@antoorot ecti ve
effect. Exanple 16 Referring to Figure 17 there is seen the effect of

i odi ne against UV irradiation. The experinental conditions were simlar to
that described in Exanple 13 with regard to Figure 14, except for the fact
that 2% iodine (10-5 formulation) and8its vehicle (I10OP-77) were tested.

| odi ne was &dppeotdns ihisthpedforeedesited nthadittae praseat esbddimandisaricdon and t he

vehicl e i S mp before irradjatiqn. Th val yat.i on s carried
out 3 PAFOPIRTE: SBue Rl HePea | Giatie ot i Brlii P gotitenesy |
denons tyeRicemMatls t8the QFpéﬁdécﬂ BRAME NMatheFiRan MRHBFeiifg dosWiticPPAld Wi th
prophyl actic treatnent and also, but to a |esser ‘extent, with imediate
post - eXpasaee WNickeearsa withimthe,eeaning anvbiangenf ssiuivaiensyeetthe slaimseare by
prophylﬁg%' . ng? than that observed with iodine. It
wil | bé evFgSW$gﬁég§ﬁ%g§%%ﬂll ggwﬁ%%ﬁte art that the invention is not
limted to the details of the foregoing illustrative exanples and that the
present invention nmay be enbodied in other specific forns w thout
departing fromthe essential attributes WO 01/70242 PCT/1L01/00277 18
thereof, and it is therefore desired that the present enbodi nents and

exanpl es be considered in all respects as illustrative and not restrictive,
reference being nmade to the appended clains, rather than to the foregoing
description, and all changes which cone within the neaning and range of

equi val ency of the clains are therefore intended to be enbraced therein.
WD 01/ 70242 PCT/1L01/00277 19 WHAT IS CLAIMED IS: 1. A conposition of
matter conprising nolecular iodine and tetraglycol. 2. A conposition of
matter according to claiml1l, wherein said iodine is present



in said conposition in a concentration of between about 0.00001 and 50%

3. A conposition of matter according to claiml1, further conprising an
aqueous widbuansz 4. A conposition of matter accordi ng toPCl/aLomos277wher ein
said tetraglycol is present in said conposition at a concentration of
between | and 99% 5. A conposition according to claim1, wherein said

nol ecul ar 1odine is released from an iodine-containing and/or producing
agent selected fromthe group consisting of cadexoner-iodine, diiodhydrin,
doni odWHARYIS COAIMERLISE, i odi nated gl ycerol, iodoform and

povi done-i odi ne. 6. A pharmaceutical conposition conprising nol ecul ar

I odine and tetraglycol. 7. A pharmaceutical conposition according to claim

6, furyher seuRidcyititth 8MmaRBHESHErishb¥eculdr iq‘air@@awmﬁly@&' conposi tion
according to claim6, wherein sald nblecular iodine is released froman

i odi neZcontAicemppsiting of mpitevaetardingdemiaigel exherein saidriodine igpragent

o nat ed oty SEEG0 TR DA Sante HBYIHH P aREg! o o6 et ©
t et r agldy col Azerpcsitiorest mafer aedaingad daif nefurthet BEmPFiSPRrAt a@iedfs a

topical antiseptic agent. 10. The use of tetraglycol as a solvent for
nol ecul ar i 8HveRt-in the preparation of a topical counter-irritant against

e or e Eheliickee Bhud Pheaplingt cints haRI shBieBbpRYler Lo 0e
skin burns. present in said composition at a concentration of between 1 and 99%.

5. A composition according to claim 1, wherein said molecular jodine is released
from an iodine-containing and/or producing agent selected from the group
consisting of cadexomer-iodine, diiodhydrin, domiodol, hydriodic acid;
iodinated glycerol, iodoform, and povidone-iodine.

A pharmaceutical composition comprising molecular iodine and tetraglycol.
A pharmaceutical composition according to claim 6, further comprising an
aqueous diluent.

8. A pharmaceutical composition according to claim 6, wherein said molecular
iodine is released from an iodine-containing and/or producing agent selected
from the group consisting of cadexomer-iodine, diiodhydrin, domiodol,
hydriodic acid, iodinated glycerol, iodoform, and povidone-iodine.

9. The use of tetraglycol as a solvent for molecular iodine in the preparation of a
topical antiseptic agent.

10.  The use of tetraglycol as a solvent for molecular iodine in the preparation of a
topical counter-irritant against skin burns.

11.  The use of tetraglycol as a solvent for molecuilar iodine in the preparation of a

topical counter-irritant against chemical and thermal skin burns.



