
Claims 

4- Use of a nanoemulsion comprising a population of parttele&^-wtierein the-majority of 

particles have diameters between 10 and 300 nanometers, and whefein—the 

•are pre&eRtHrva-ratiGfangin§-frGm-0;-5-2-r0i 

deFmat-level of the skiRr-wherein the disorder associated with the dermal ievel-Gf-the 

sk-ifi-4s-seleeted-from-the-group consisting-of: bromhidrosis, chromhidrosis, rosaceay 

haifjess^-psoFiasis, actinic keratosis, eczematous dermatitis, excess sebum-preducing 

d isofder-sr—Raynaud^—pheflomeRor^;—lupus—erthythemateys^—hyperpigmeRtaiioa 

diser-der, hypep^meRtatioR disoFderT-aRd-skin GaRGer-

The use according to ciaim 1, wherein the therapeutic agent is a-poiypepUde, nucleic 

aGidr-a-lipid, a carbohydrate, a small molecule, an antibiotic, an antibody, benzoyl 

per-oxideris&tr-eti-nem, or azetaie-aadrGr-whefeiFt-the therapeutic agent is selected from 

thegmup GGnsisting -Gf-a- tepieal-kaet&ricida Vbenzoy 1 peroxide, tr-ietosan, chlorhexidine 

metronidazole, macrolide aBtifeiotics, penicillin, dicloxacillin, cephalejaFh-efyt-hrernyeifH 

Gti-Rda-myetFh—gentamicin, Stiemycin, mupirocin, a hormone, cortisone, a topiGal 

retinoid—tretiRO i R—a da pateneprtaza rotene—Fe tiRol—a-Ratwal-prod u ct with aRti-aene 

activity, aloe vera, awna, haldi, papaya, tea tree oil, azelaic aGidr-RiG&tiRamider-an 

antiper-spirant, aluminium chler-ide, aluminium chlorohydrate, aluminium-zirconium 

compounds,—alum inium—z-iFGORium—tetr-aGhlorobydrex—g ly,—aluminium—zircoRium 

trichiorohydrex gly, ammonium-alum, oral isotretinoin, topiGal-sulfacetamide-,-topical 

sulfur, topical calcineurin inhibitor, tacrolimus, pimecrolimus, topieaj-pefmet-frrin-i-a 

combination of plant-sourced Methylsulfonylmethane (MSM) and Silymarin, an aza-

steFGid-;—-finasteRde7—duta&ter-ide-i—minoxidil,—a n—aRtiandrogeR;—ketoconazole, 

fkiconazole, spiroRolaGtoRe, saw palmettOr-caffeiRe, Gopper peptides, nifroxide-spin 

labels-TEMPO aRd TEMPOL, URsaturated-fatty acids, gamma linoleRic acid, hedgehog 

agonists; aze!aiG-a6id-aRd-aRG-iR-GombrnatlGRT-Gjimese-knGtwee4rpumpkin seed, zinGr 

stinging nettle, coal tar, dithranol, a corticosteroid, desoximetasone, a v+taFffin-P3 

analGgr-saisipetrioi, argan oil, topicsd-psGfalen with exposure to ultraviolet A (UVA) 

light, milk thistle, methotrexate, cyclosporine, tioguanine, hydroxyuFear-sutfasalazineT 

myeopheRolate mofetil, azathiopriRe, tacrolimus, pimecrolimus, alefacept, etaneFeept? 

iRfltitimab^—r-ituximab—efafe-umab^—adalimumab—ustekwumabT—topioal mixture of 



patieofe-skin reduses-al-leasi-one-nnwanted side effect by 50%, 60%, 70%, 80%, 90%T 

effects, undesirable bloed-leveIs^—bot ull&m —d amag e- to-underty ing-nervous tissue 

neur&naJ -par alysisr un wan ted- ef feets on muscles, muscle paralysis, and flu-tike 
Rv/mntnmp-OTIU piWII t!T, 



V\~. The use-according to-any one of the preceding claims, wherein-the -particles have an 

average diamete^-400-nnv^5 nm,-er^A/herein4he-paftieles have an average diameter 

ranging between 1QQ~300nm, 50-250 nm, 70-1-30-nffv1Q-100nm, 50-100 nm. 

4Or. The use according lo any one of the preceding claims, wherein the nanoemulsion-is 

substantially free of toxic solvents or the-nanoeroulsion -comprises less than 50%, 

25%, 10%, 5% or 1% of toxic solvents-.-

4-3-. The use according to any &ne-of4he-preceding claims, wherein the nanoemulsion-is 

stabte-^f--wherein4he-majority of particles are stable for at I east-1-day—at least 2 

monthsr-at-least 5 months, at least 12 months, at least 24-montes-.-

4A-. The-use-aoGording to any one of the preceding-claims;-wherein-the-naneermj-tsiGn^was 

generated by exposure to higtvsheaf--for6e7-by-mier-QfkHdization, by cavitation or-by 

high pressure homogenizatien-eptienalty-wherein the microfluidization is single-pass 

miGroftuidizafen.-

Claims 

461 Use of a nanoemulsion comprising a population of particles, wherein the majority of 

particles have diameters between 10 and 300 nanometers, and wherein the 

nanoemulsion comprises an oil, a surfactant and at least one therapeutic agent, 

wherein the oil and surfactant are present in a ratio ranging from 0.5-2.0; 

in the manufacture of a medicament for the treatment of disorders associated with the 

dermal level of the skin, wherein the disorder associated with the dermal level of the 

skin is selected from the group consisting of: bromhidrosis, chromhidrosis, rosacea, 

hair loss, psoriasis, actinic keratosis, eczematous dermatitis, excess sebum-producing 
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disorders, Raynaud's phenomenon, lupus erthythematous, hyperpigmentation 

disorder, hypopigmentation disorder, and skin cancer; 

and wherein the therapeutic agent is botulinum toxin optionally wherein the botulinum 

toxin is 

(a) encapsulated within the particles; 

(b) adsorbed on the surface of the particles; 

(c) associated with the particle interface; 

(d) Selected from the group comprising type A, type B, type C1, type C2, type 

D, type E, type F and type G; 

(e) a botulinum complex; 

(f) incorporated within an albumin matrix; 

(g) not incorporated within an albumin matrix; 

(h) a purified botulinum toxin protein or fragment thereof; 

(i) isolated, or substantially isolated, from other proteins; 

(j) isolated, or substantially isolated, from non-toxin proteins; 

(k) chemically synthesized; 

(I) produced recombinantly; 

(m)a fragment of a wild-type toxin; or 

(n) contains at least one mutation relative to the wild-type toxin. 

4^2. The use according to any-oHhe-previous Glaimsclaim 1. wherein the nanoemulsion 

can penetrate skin without altering or changing the skin, or without the use of skin or 

chemical or mechanical permeation enhancers or abrasives. 

4-83. The use according to any of the previous claims, wherein the nanoemulsion can 

penetrate the top layer of skin without the use of skin permeation enhancers or 

abrasives optionally wherein the top layer of the skin is the surface of the stratum 

corneum, or wherein the top layer of the skin includes dermal pores, or dermal glands 

494. The use according to any of the preceding claims, wherein the oil is selected from the 

group consisting of almond, apricot kernel, avocado, babassu, bergamot, black current 

seed, borage, cade, camomile, canola, caraway, carnauba, castor, cinnamon, cocoa 

butter, coconut, cod liver, coffee, corn, cotton seed, emu, eucalyptus, evening 

primrose, fish, flaxseed, geraniol, gourd, grape seed, hazel nut, hyssop, isopropyl 
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myristate, jojoba, kukui nut, lavandin, lavender, lemon, litsea cubeba, macadamia nut, 

mallow, mango seed, meadowfoam seed, mink, nutmeg, olive, orange, orange roughy, 

palm, palm kernel, peach kernel, peanut, poppy seed, pumpkin seed, rapeseed, rice 

bran, rosemary, safflower, sandalwood, sasquana, savoury, sea buckthorn, sesame, 

shea butter, silicone, soybean, sunflower, tea tree, thistle, tsubakL vetiver, walnut, 

wheat germ, and 1349 oils, and combinations thereof, or is a medium-chain 

triglyceride, or is selected from the group consisting of butyl stearate, caprylic 

triglyceride, capric triglyceride, cyclomethicone, diethyl sebacate, dimethicone 360, 

isopropyl myristate, mineral oil, octyldodecanol, oley! alcohol, silicone oil, and 

combinations thereof, or wherein the surfactant is a non-ionic detergent, or is selected 

from the group consisting of phosphoglycerides; phosphatidylcholines; dipalmitoyl 

phosphatidylcholine (DPPC); dioleylphosphatidyl ethanolamine (DOPE); 

dioleyloxypropyltriethylammonium (DOTMA); dioleoylphosphatidylcholine; cholesterol; 

cholesterol ester; diacylglycerol; diacylglycerolsuccinate; diphosphatidyl glycerol 

(DPPG); hexanedecanol; fatty alcohols such as polyethylene glycol (PEG); 

polyoxyethylene-9-lauryl ether; a surface active fatty acid, such as palmitic acid or oleic 

acid; fatty acids; fatty acid monoglycerides; fatty acid diglycerides; fatty acid amides; 

sorbitan trioleate (Span 85) glycocholate; sorbitan monolaurate (Span 20); polysorbate 

20 (TWEEN®20); polysorbate 60 (TWEEN®60); polysorbate 65 (TWEEN®65); 

polysorbate 80 (TWEEN®80); polysorbate 85 (TWEEN®85); super- refined polysorbate 

20 (SR TWEEN®20); super-refined polysorbate 60 (SR TWEEN®60); super-refined 

polysorbate 65 (SR TWEEN®65); super-refined polysorbate 80 (SR TWEEN®80); 

super-refined polysorbate 85 (SR TWEEN®85); polyoxyethylene monostearate; 

surfactin; a poloxomer; a sorbitan fatty acid ester such as sorbitan trioleate; lecithin; 

lysolecithin; phosphatidylserine; phosphatidylinositol; sphingomyelin; 

phosphatidylethanolamine (cephalin); cardiolipin; phosphatidic acid; cerebrosides; 

dicetylphosphate; dipalmitoylphosphatidylglycerol; stearylamine; dodecylamine: 

hexadecyl-amine; acetyl palmitate; glycerol ricinoleate; hexadecyl stearate; isopropyl 

myristate; tyloxapol; poly(ethylene glycol)5000- phosphatidylethanolamine; 

po!y(ethylene glycol)400-monostearate; phospholipids; synthetic and/or natural 

detergents having high surfactant properties; deoxycholates; cyclodextrins; chaotropic 

salts; ion pairing agents; and combinations thereof. 

205 The use according to any of the preceding claims, wherein the nanoemulsion does not 

have more than one oil or more than one surfactant. 

246. The use according to any of the preceding claims, wherein the oii and surfactant are 

present in a ratio ranging from 1.5-2.0. 
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227. The use according to any of the preceding claims, wherein the percent of oil in the 

nanoemulsion ranges from 1% -10%, 7%, 6%, 5% or wherein the percent of surfactant 

in the nanoemulsion ranges from 1% - 20%, 1% -10%, or 9% or 10%. 

238. The use according to any of the previous claims, wherein the nanoemulsion is provided 

as a pharmaceutical composition comprising the nanoemulsion and at least one 

pharmaceuticaliy acceptable excipient, optionally wherein the composition is selected 

from the group consisting of a cream, a lotion, a liniment, a gel, an ointment, a spray, 

a powder, an emollient, an aerosol, and combinations thereof or wherein the 

composition is to be administered transdermal^ using adhesive patch or a deodorant 

stick. 

249. The use according to any of the previous claims, wherein the therapeutic agent 

permeates the skin or wherein at least 99%, at least 95%, at least 90%, at least 75%, 

at least 50%, at least 25%, at least 10% or at least 1% of the therapeutic agent 

permeates the skin. 

-where in-the-nanoem uiston-does-not-Gontain-b&tu lin u rn-t&xinf 

-in the manufacture of a medicament for the tfeatment of disorders associated with the 

dermal level of the skin, wherein the disorder associated with the dermal level of the 

skin is selected f 

disor-def rhypopigme ntation-disorderrand-skin-canGeri 



retinoid, tretinoin, adapalener43zafQtene,-retinol;-a-natural-prQdust-with-anti-aeae 

aMiperspirant, aluminium chlor4de1-^luminium-Ghlorohydrate,^aluminitim-zirGQf:ttum 

GO m pounds,—atuminium—ztreonium —tetr-aehiofefrydrex gly,—aluminium—zirconium 

tri Ghloroh y d rex -gly-am mown m alum, oral isotretinoin, topical sulfacetamide, topi Gal 

sulfarT top icaI - ca IG ineufiR-iahibiiQr, tacrolimus, pimecrolimus, topical permethrin, a 

com & na tion-ef plant-sourced Methylsulfonylmethane (MSM-)-and Silymarin, au-aza-

steroid,—finasteride,—dutasteride,—minoxidil,—afl—antiandfogefh—•ket©GenazoleT 

fluconazole, spironolactone, saw palmetiOr-saffeineHsopper-pepUdes- nltroxide-spffl 

labels TEMPO aftd TE MPQ^rUfisatu rated fatty aGlcter-gam ma iinolefHG-aGter-hedgeheg 

agofflsts-ragelaiG-add and zinsin GombiftatieRT-Chinese knotweed, pumpkin seed, zinc, 

sting-ing-nettle-r-eeaMar, dithranol, a corticosteroid, desoximetasone, a vitamin D3 

analog-Galcipo trio I, argan oil, topical psoralen with exposure to ultraviolet A (UVAj 

light, milk thistle, methotrexate, cyclosporin^iQQuaniftey-hydfQxyurearSulfasalaziner 

mycophenolate mofetil, azathioprine, tacrolimuSr-pimeGr-ellmusralefaGept-r-etanerGept, 

infliximab, rituximab, efalizumakr—adalimuma^—ustekiwmak;—topical mixture of 

baeitraoifl-an^-polymyxinT-t&piGal-fusidiG-aGid-Gream, antiviral therapeutics, acyclovir-

famciclovir,—valaoyGlevir, trichloroacetic acid, salicytie-aetrtr-pedophyllin, canthaeur-; 

oilrand-Gombifiations thereof. 

ranging from 0.5-1.0. 

10. The use according to any one of the preceding claims, wherein the nanoemulsion is to 

be administered to the patient's skin without significant unwanted side effects 

11. The use according to claim 10. wherein administration of the nanoemulsion to the 

patient's skin reduces at least one unwanted side effect by 50%, 60%, 70%, 80%, 90%, 

or 95% relative to injection or oral administration of the same therapeutic agent; 

wherein the unwanted side effect is oain, bruising, ecchymosis, or hematoma. 

12. The use according to claims 10 or 11, wherein the unwanted side effect is selected 

from the group consisting of bruising, hematoma, oain. ecchymosis. unwanted 

systemic effects, undesirable blood levels, botulism, damage to underlying nervous 

tissue, neuronal paralysis, unwanted effects on muscles, muscle paralysis, and flu-like 

symptoms. 
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13. The use according to anyone of the preceding claims, wherein the majority of particles 

have a range of diameters between 10 and 200 nanometers. 10 and 150 nanometers. 

10 and 120 nanometers, 10 and 100 nanometers, or 10 and 50 nanometers. 

14. The use according to any one of the preceding claims, wherein the population of 

particles is substantially free of particles having a diameter in excess of 300 nm, 200 

nm, or 120 nm. 

15. The use according to any of the preceding claims, wherein fewer than 50%, 25%, 10%, 

5% or 1% of the particles have a diameter in excess of 300 nm, 200 nm. or 120 nm. 

16. The use according to any one of the preceding claims, wherein the difference between 

the minimum particle diameter and the maximum particle diameter does not exceed 

300 nm, 100 nm, or 50 nm. 

17. The use according to any one of the preceding claims, wherein the particles have an 

average diameter of 100 nm, 75 nm, or wherein the particles have an average diameter 

ranging between 100-300 nm, 50-250 nm, 70-130 nm. 10-100 nm, 50-100 nm. 

18. The use according to any one of the preceding claims, wherein the nanoemulsion is 

substantially free of toxic solvents or the nanoemulsion comprises less than 50%, 25%, 

10%, 5% or 1% of toxic solvents, wherein the toxic solvents are dimethyl sulfoxide, 

dimethyl acetimide, dimethyl formamide, chloroform, tetramethyl formamide, acetone, 

acetates, or alkanes. 

19. The use according to any one of the preceding claims, wherein the nanoemulsion is 

stable; or wherein the average particle size, the maximum particle size, the range of 

particle sizes, or the distribution of particle sizes is maintained for at least 1 day, at 

least 2 months, at least 5 months, at least 12 months, at least 24 months. 

20. The use according to any one of the preceding claims, wherein the nanoemulsion was 

generated by exposure to high shear force, by microfluidization, by cavitation or by 

high pressure homogenization optionally wherein the microfluidization is single-pass 

microfluidization. 

21. The use according to any one of the preceding claims, wherein the nanoemulsion was 

generated by exposure to high shear force for less than 10 minutes, for less than 2 

minutes, for less than 1 minute, or for less than 30 seconds, or wherein the 

nanoemulsion was generated by exposure to pressures greater than 3,000 psi, greater 

than 10,000 psi, greater than 18,000 psi, greater than 24,000 psi, greater than 30,000 
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psi, greater than 40,000 psi or wherein the nanoemulsion was generated by 

microfluidization at a pressure greater than 3,000 psi. greater than 10,000 psi, greater 

than 18,000 psi, greater than 21,000 psi, greater than 24,000 psi, greater than 30,000 

psi. or greater than 40,000 psi. 
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