- 1 - EMILSI ONS FOR TRANSDERMAL DELI VERY RELATED APPLI CATI ONS Thi s
application clains priority to Singaporean Patent Application Seri al
No. 52000902734-3, filed 22 April 2009, entitled "Nanoenul sions for
Transdernmal Delivery: A New Vehicle for Dernobcosnetics,” incorporated
herein by reference. FIELD OF | NVENTI ON The present invention

general ly rel ates t o EMULSIONSIBORIBRANSDERMAL, DEALIFERN cul ar, to

transdernmal delivery using nanoenul sions and ot her emnul sions.
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25  In some embodiments, a composition for transdermal drug delivery comprises an emulsion
comprising a continuous aqueous phase and a discontinuous lipid phase comprising droplets
having an average diameter of less than about 1 micrometer, the emulsion comprising a
copolymer of poly(ethylene glycol) and poly(propylene glycol) having a weight percentage
of at least about 40%, a lipid having a weight percentage of at least about 25%, water having

30 a weight percentage of no more than about 10%, and a pharmaceutically active agent.

In other embodiments, a composition for transdermal drug delivery comprises an oil

and water emulsion comprising a continuous phase and a discontinuous phase, the emulsion
comprising droplets having an average diameter of less than about 1 micrometer, the

_emulsion comprising water in an amount of no more than about 10% by weight and a
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30 BRIEF DESCRIPTION OF THE DRAWINGS
Non-limiting embodiments of the present invention will be described by way of
example with reference to the accompanying figures, which are schematic and are not
intended to be drawn to scale. In the figures, each identical or nearly identical component

illustrated is typically represented by a single numeral. For purposes of clarity, not every




Fig. 3illustrates release data in yet another enbodi nent of the

i nvention. DETAILED DESCRI PTI ON 10The present invention generally
relates to transdermal delivery and,_ in particular, to transdernal
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As mentioned, an emulsion will typically include an agqueous phase and
alipid or oil phase, where one of these phase constitutes the
droplets and the other phase constitutes the continuous phase
containing the droplets, i.e., ‘the ‘¢ont i nuous phase may be the
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As mentioned, the enul sion conprising the oil phase and the aqueous

phase may be stabilized in a configuration with a continuous phase

and a di scontinuous phase due to the presence of a surfactant. For
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As mentioned, the emulsion comprising the oil phase and the aqueous phase may be
stabilized in a configuration with a continuous phase and a discontinuous phase due to the
presence of a surfactant. For instance, the average diameter of the droplets within a stabilized

emulsion may change by no more than about 10% or about 5% when the emulsion is exposed
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30  embodiments of the present invention include, but are not limited to, Pluronic® L.64,
Plurenic® L81, Pluronic® L101, Pluronic® 121, Pluronic® F68, Pluronic® 108, Pluronic®
L62, or Pluronic® F127.
Emulsions such as those described above may be used for transdermal drug delivery

applications, where the emulsion is administered to the skin of a subject, and a
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30  the remainder of the emulsion comprises surfactant, an oil phase, and a pharmaceutically
active agent. For instance, at least about 40% (by weight) of the emulsion may be surfactant
and at least about 25% (by weigh) of the emulsion may be the oil phase. In some
embodiments, a surfactant, such as a copolymer of poly(ethylene glycol) and poly{propylene

glycol), may be present in the emulsion at a concentration of at least about 40% (by weight).
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In certain enbodinents of the invention, the adm nistration of the
conposition of the invention may be designed so as to result in
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the formulation and are not generally deleterious to the subject. Any of the compositions of

the present invention may be administered to the subject in a therapeutically effective dose.
A “therapeutically effective” or an “effective™ as used herein means that amount necessary to

delay the onset of, inhibit the progression of, halt altogether the onset or progression of,




- 14 - The follow ng exanples are intended to illustrate
certain enbodi nrents of the present invention, but do not exemplify
the full scope of the invention. EXAMPLE 1 This exanple illustrates
the potential of nanoemul sion systedd-in transdernmal 5delivery of
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chosen f orevehiithRrthSian@dii@Evidual on different days. It may be preferred that 2 maximum
25  dose be used, that is, the highest safe dose according to sound medical judgment. Preferably,
the dosage form is such that it does not substantially deleteriously affect the subject.

In certain embodiments of the invention, the administration of the composition of the
invention may be designed so as to result in exposures to the composition over a certain time
pericd, for example, hours, days, weeks, months or years. This may be accomplished, for

30 example, by repeated administrations of a composition of the invention, or by a sustained or
controlled release delivery system in which the composition is delivered over a prolonged

period without repeated administrations. Maintaining a substantially constant concentration

of the composition may be preferred in some cases.




- 15 - The norphol ogy and structure of the nanoenul sions were studied
usi ng transm ssion electron mcroscopy (TEM (FElI Tecnai & F20

el ectron m croscope, 200 kV), with the software package for autonated
el ectron tonography. A drop of the-hd&noenul sion was directly
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. incorporated herein by reference.



10The excipients were selected to be pharmaceutically acceptable,
non-irritating and non-sensitizing to the skin, and in sonme cases
fall into the GRAS (generally regarded as safe) category. High

solubility of the drug in the aqueo%“ phase was anot her i nportant
criterion, since that would hel p the nanoemul sion to nmaintain the
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cycl es, eanfgehneekeatlbanwiLy clieSfornfdbtions that were stable at these temperatures were
then subjected to three freeze-thaw cycles between -21 °C and 25 °C. The formulations that

passed these thermodynamic stability tests were chosen for further studies.




formul ations that survived the thernmodynamic stability tests were
selected for further studies (see Table 1). In a positive TEM
I mge, the nanoenul sion appeared dark and the surroundi ngs were
bright (Fig. 2). The droplet si zes "Were measur ed by TEM These

di mensi ons were in 20agreenment with the droplet size distributions

2 26, and 20 g o R R SRLAE, B R RRRLRRGRP IR cohmiSie
nanoermul grwies migresnopie (IEM] (FEI TernhieGAT20Gkepos nidresoped 2 & with the and
Bt Char S ek afiegR FRAGEH B SRR oo Hony ATREH) &) RSSHNBATAL 7
| sopr opydiresity deppsited ofighe fmBerdl. a8d 0bBrdd be TEMftcOd . (5 W %
5 The droplet size distribution of the nanoemulsions were determined by photon
correlation spectroscopy (Zetasizer 1000 HS, Malvern Instruments, Worchestershire, UK).
Light scattering was conducted at 25 °C at a 90° angle. The refractive indices of
ciprofloxacin-loaded formulations were determined using an Abbe-type refractometer
(Nirmal International).

10 In vitro skin permeation studies were performed on a Franz diffusion cell with an
effective diffusional area of 0.636 cm® and 4 mL of receiver chamber capacity using porcine
abdominal skin. An automated transdermal diffusion cell sampling system (SFDC6, Logan
Instruments, NJ, USA) was used for these studies. Full-thickness porcine skin was excised
from the abdominal region, and hair was removed with an electric clipper. The subcutaneous

15  tissue was removed surgically, and the dermis side was wiped with isopropanol to remove the
adhering fat. The cleaned skin was washed with deionized water, and stored in a deep freezer
at -21 °C until further use. The skin was then brought to room temperature, and mounted
between the donor and receiver compartment of the Franz diffusion cell, whereby the stratum
cormeum side faced the donor compartment and the dermal side faced the receiver

20 compartment.

Initially, the donor compartment was empty and the receiver chamber was filled with
phosphate-buffered saline (PBS) (pH 7.4). The receiver fluid was stirred with a magnetic
rotor at 600 rpm. The assembled apparatus was placed in the transdermal permeation
apparatus and kept at 32+1 °C. The PBS was replaced completely every 30 min to stabilize

25  theskin. It was found that the receiver fluid showed negligible absorbance after 4.5 h,
indicating complete stabilization of the skin. After complete stabilization of the skin, 1 mL
of the nanoemulsion formulation {with 0.25 mg/mL ciprofloxacin) was placed in each donor
compartment and sealed with paraffin film to provide occlusive conditions. Samples were
withdrawn at regular intervals, filtered through a 0.45—micrometef membrane filter, and

30 analyzed for drug content by UV spectrophotometer at the maximum wavelength (Aqax,
lambda-max). The skin permeation profiles of different nanoemulsion formulations were
then compared.

Sin irritation tests were conducted on six SD rats. The animals were kept under

standard laboratory conditions at 25+1 °C. They were housed in polypropylene cages with
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of fur with an electric clipper, and de-hair cream was applied at least 24 h before sample
5  application. Each rat received six test samples. The patches were backed with plastic, and
covered with a non-reactive tape; the entire test site was wrapped with a binder. The animals
were then returned to their cages. The test sites were examined 24 h, 72 h, 1 week, 2 weeks,
3 weeks, and 4 weeks after sample application for dermal reactions, in accordance with the
FHSA-recommended Draize scoring criteria {Federal Hazardous Substances Act).

10 The excipients were selected to be pharmaceutically acceptable, non-irritating and
non-sensitizing to the skin, and in some cases fall into the GRAS (generally regarded as safe)
category. High solubility of the drug in the agueous phase was another important criterion,
since that would help the nanoemulsion to maintain the drug in the solubilized form. Safety
is a major factor in surfactant selection since a large amount of surfactants may cause skin

15 irritation. Non-ionic surfactants are less toxic than ionic surfactants. Another important
criterion for surfactants is that the hydrophilic lipophilic balance (HLB) for forming W/O
nanoemulsion was selected to be less than 10. The right choice of low HLB surfactants
would lead to the formation of a stable nanoemulsion formulation.

In this example, Pluronic 161 was selected as a surfactant. Pluronic L61 has an HLB

20 value of 1 to 7. Transient negative interfacial tension and fluid interfacial ﬁlrﬁ were achieved
by the use of single surfactant forming nanoemulsions over a wide range of compositions.
Ciprofloxacin is a lipophilic drug, and its physicochemical properties suggested that it had
good potential for transdermal drug delivery. Therefore, in the present example, different
nanoemulsions were prepared for the transdermal delivery of ciprofloxacin.

25 Constructing phase diagrams can be time-consuming in some cases, particularly when
the aim is to accurately delineate a phase boundary. Care was taken to ensure that
ohservations were not made on metastable systems, whereby although the free energy
required to form an emulsion is very low, the formation is thermodynamically spontaneous.
Ternary phase diagrams have been constructed separately for each surfactant-to-oil ratio, so

30  that different nanoemulsion regions could be identified for the optimization of nanoemulsion
formulations.

Fig. 1A shows the phase behavior of the nanoemulsion region of a system of Pluronic
L61, IPM, and water. The one-phase region represents a range of compositions that could be

selected to form transparent nanoemulsions. A nanoemulsion can be formed with an aqueous
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at particular concentrations of oil, surfactant and water. They would not be subjected to
phase separation, creaming, or cracking. Thermal stability differentiates nanoemulsions from
emulsions that have kinetic stability, but eventoally only kinetic stability formulations will
undergo phase separation. Thus, the formulations were tested for their thermodynamic

15  stability via centrifugation, heating-cooling cycles, and freeze-thaw cycles. Only
formulations that survived the thermodynamic stability tests were selected for further studies
(see Table 1).

In a positive TEM image, the nanoemulsion appeared dark and the surroundings were

bright (Fig. 2). The droplet sizes were measured by TEM. These dimensions were in

20  agreement with the droplet size distributions characterized with photon correlation
spectroscopy (Table 1). Figs. 2A, 2B, and 2C are TEM images of the NE-1, NE-2, and NE-3
nanoemulsions, respectively.

Table 1. Composition, droplet size and polydispersity of nancemulsions (n = 3).

Nanoemulsions NE-1 NE-2 NE-3
Compeosition and
~ Characteristics
Pluronic L61 (g) 1.2 1.2 1.2
Isopropyl myristate (g) 0.8 0.8 0.8
Water (g) 0.105 0.35 0.50
(5 wtt%) (15 wt%) (20 wi%)
Droplet Size (nm) 14.1 %12 23.5+£3.0 249+32
(Mean + SD)
Polydispersity 0.035 0.063 0.077
Refractive Index + SD 1.401 £ 0.007 1.409 £ 0.0609 1.403 £ 0.012
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The droplet size increased with increasing water content in the nanoemulsions (Table

1). NE-1, which contained 5 wt% of water, had the smallest droplet size of 14.1 + 1.2 nm.
NE-3, which has 20 Wi% of water, had the largest droplet size 0£24.9 + 3.2 nm. All of the

5  formulations had droplet sizes in the nanometer regime with low polydispersity values,

indicating uniformity of droplet size within each formulation. The mean refractive indices of

the drug-loaded formulations were not significantly different. Thus, the nanoemu

Ision

formulations were not only thermodynamically stable, but also chemically stable and

remained isotropic, i.e. there were no interactions between the nanoemulsion excipients and

10 thedrug.

In vitro skin permeation studies were performed to compare the drug release from

different nanoemulsions, each containing the same quantity (0.25 mg) of ciprofloxacin. In

vitro skin permeation was highest in NE-1. This could be attributed to its smallest droplet

size. These data are shown in Fig. 3 for NE-1 (triangles), NE-2 (circles), and NE-

15  nanoemulsions.

3 (squares)

A skin irritation test was performed to confirm the safety of selected nanoemuision

formulations. According to the Draize scoring criteria, a value of 0 to 4 would indicate that

the erythema and eschar formation is generally not an irritant to human skin. The

mean skin

trritation scores for all three nanoemulsions were 0 (Table 2), confirming that these

20  formulations were safe for use in transdermal drug delivery. No irritation was observed on

the skin of the rats.

Table 2. Draize evaluation of dermal reaction (skin score card) for nanoemulsions.

Sample | Reaction 24h 72 h 1week | 2 weeks | 3weeks | 4 weeks
NE-1 Erythema 0 0 0 0 0 0
Edema 0 0 0 0 0 0
NE-2 Erythema 0 0 0 0 0 0
Edema 0 0 0 0 0 0
NE-3 Erythema 0 0 0 0 0 0
Edema 0 0 0 0 0 0
25 In summary, this example illustrates nanoemulsion systems with Pharonic L61,

isopropyl myristate and water. These nanoemulsions demonstrated a high degree

of stability.

Their droplet size did not change over a period of at least 3 months. The nanoemulsion

containing 5 wt% of water showed a higher permeation rate than those containing

15 wit%
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and 20 wt% of water. The skin irritation study indicated that the nanoemulsion formulations
were safe for use in transdermal drug delivery. These nanoemulsions could be formulated

into natural skin care lotion, cream, or serum for direct application in consumer products.

5 While several embodiments of the present invention have been described and
illustrated herein, those of ordinary skill in the art will readily envision a variety of other
means and/or structures for performing the functions and/or obtaining the results and/or one
or more of the advantages described herein, and each of such variations and/or modifications
is deemed to be within the scope of the present invention. More generally, those skilled in

10  the art will readily appreciate that all parameters, dimensions, materials, and configurations
described herein are meant to be exemplary and that the actual parameters, dimensions,
ﬁateﬁals, and/or configurations will depend upon the specific application or applications for
which the teachings of the present invention is/are used. Those skilled in the art will
recognize, or be able to ascertain using no more than routine experimentation, many

15  equivalents to the specific embodiments of the invention described herein. [t is, therefore, to
be understood that the foregoing embediments are presented by way of example only and
that, within the scope of the appended claims and equivalents thereto, the invention may be
practiced otherwise than as specifically described and claimed. The present invention is
directed to each individual feature, system, article, material, kit, and/or method described

20 herein. In addition, any combination of two or more such features, systems, articles,
materials, kits, and/or methods, if such features, systems, articles, materials, kits, and/or

- methods are not mutually inconsistent, is included within the scope of the present invention.
All definitions, as defined and used herein, should be understood to control over
dictionary definitions, definitions in documents incorporated by reference, and/or ordinary

25  meanings of the defined terms.

The indefinite articles “a” and “an,” as used herein in the specification and in the
claims, unless clearly indicated to the contrary, should be understood to mean “at least one.”

The phrase “and/or,” as used herein in the specification and in the claims, should be
understood to mean “either or both” of the elements so conjoined, i.e., elements that are

30  conjunctively present in some cases and disjunctively present in other cases. Multiple
elements listed with “and/or” should be construed in the same fashion, i.e., “one or more” of
the elements so conjoined. Other elements may optionally be present other than the elements
specifically identified by the “and/or” clause, whether related or unrelated to those elements

specifically identified. Thus, as a non-limiting example, a reference to “A and/or B”, when
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30 B (and optionally including other elements); etc.

It should also be understood that, unless clearly indicated to the contrary, in any
methods clatmed herein that include more than one step or act, the order of the steps or acts
of the method is not necessarily limited to the order in which the steps or acts of the method

are recited.
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essentially of," when used in the clains, shall have its ordinary
15neaning as used in the field of patent |law. As used herein in the
specification and in the clains, the phrase "at |east one," in
reference to a list of one or nore elenments, should be understood to
nmean at | east one el enent selected fromany one or nore of the
elenents in the list of elenents, but not necessarily including at

| east one of each and every el enment specifically listed within the
list of elenents 20and not excludi ng any conbi nati ons of elenents in
the list of elenents. This definition also allows that el enments may
optionally be present other than the elenments specifically identified
within the list of elenents to which the phrase "at | east one"
refers, whether related or unrelated to those elenents specifically
identified. Thus, as a non-limting exanple, "at |east one of A and
B" (or, equivalently, "at |east one of Aor B," or, equivalently "at
| east one of A 25and/or B") can refer, in one enbodinent, to at | east
one, optionally including nore than one, A, with no B present (and
optionally including elenents other than B); in another enbodi nent,
to at | east one, optionally including nore than one, B, with no A
present (and optionally including elenments other than A); in yet

anot her enbodi ment, to at |east one, optionally including nore than
one, A, and at |east one, optionally including nore than one, 30B
(and optionally including other elenments); etc. It should al so
be understood that, unless clearly indicated to the contrary, in any
met hods cl ai ned herein that include nore than one step or act, the
order of the steps or acts of the nmethod is not necessarily limted
to the order in which the steps or acts of the nethod are recited.

-21 - In the clainms, as well as in the specification above, al
transitional phrases such as "conprising,"” "including," "carrying,"
"having," "containing," "involving," "holding," "conposed of," and
the like are to be understood to be open-ended, i.e., to nmean

including but not limted to. Only the transitional phrases
"consisting of' and "consisting essentially 5of' shall be closed or
sem -cl osed transitional phrases, respectively, as set forth in the
United




States Patent O fice Manual of Patent Exam ning Procedures, Section
2111.03. What is clainmed is: - 22 - CLAIMS 1. A conposition for
transdernmal drug delivery, the conposition conprising:- an enul sion
conprising a continuous aqueous phase and a di scontinuous lipid
5phase conprising dropl ets having an average dianeter of |ess than
about 1 mcroneter, the enul sion conprising a copol yner of
pol y(et hyl ene glycol) and pol y(propyl ene glycol) having a wei ght
percentage of at |east about 40% &LAIpEY havi ng a wei ght percent age
of at |east about 25% water having a wei ght percentage of no nore
t han about 10% and a pharmaceutically active agent. 10 2. A nethod
of del i veri ng canpaitjpadorttiaanictal dngulbliect, thcoompbdisom@mpadng:ni st eri ng
t he conposition of clgin11 to.the skin of a sug%ect &. A.conygsﬁtion
for transdennal dPGEREERCBPYSING HPLEBIDATEPERESAPT # diporginupys Bpid o |
3-nd vat er enmiasdh@mpei@igpﬂlio@iemlgha@mg b i@%aagameaé @ﬂléﬁls itlﬁu@ﬂ@t phasemaig a
i scontinuous phase, die. enulsion conprjsin r ets vi ng an
aver age di a 8‘%“%6119“ PRSI PORYHIET PHIIiY L 813’?01? ﬂ’é‘l’é?ﬁiﬁlr"gl?yé‘ﬁw
conpri si Ng Wa{@i) HaRind@ valEticedfagHf A abOARORDOKI AV LY wMBitght and
a pharmaceutically active agent, wherein the enul sion, when
posi ti oned aRfAFHEES %ﬂ?&?tiaﬁwtgﬁ%n‘}’atﬁ&ai"\‘?é f &VetghEpEraieRatidR e a ey
active agent i 300GP0S8d § Penskdetidlly defvahg@npf at |east about 0.2
nmg/ cn2/ h. 4. A conposition for transderinal drug delivery, the

conﬁ%sition conpri si ng: ~an emul sion conprising a continuous
aqu?0U52Ph35§n@ﬂ%d%féa§£ﬁﬁgd&Mﬁ%§ﬁ&iﬂ%@uﬂgﬁﬁﬁu%ﬁﬁﬂglS'ng droplets
havi ng an average di aneter of l'ess than about m croneter, 25the

emul si on conpri sisdgimstamgdisqempogtiondcinatl iy theskingf y adiept. and

pol y(propyl ene glycol) and a pharmaceutically active agent, wherein
the enul sion conprises no nore than about 10 wt% water. 5. The
conposi Bi on Hfcompesitipngor tighedeaing drugedeliveay. ferceavpeitdn sprweisinge agent i s
Cl px 9f | oxaci n. 'an%?i and water emulsion comprising a surfactant, a continuous phase and a
discontinuous phase, the emulsion comprising droplets having an average diameter of
less than about 1 micrometer, the emulsion comprising water in an amount of no more
than about 10% by weight and a pharmaceutically active agent, wherein the emulsion,
when positioned against maminalian skin, delivers the pharmaceutically active agent

20 across the skin at a rate of at least about 0.2 mg/cmth.

4, A composition for transdermal drug delivery, the composition comprising:
an emulsion comprising a continuous aqueous phase and a discontinuous lipid
phase comprising droplets having an average diameter of less than about 1 micrometer,
25 the emulsion comprising a copolymer of poly(ethylene glycol) and poly(propylene
glycol) and a pharmaceutically active agent, wherein the emulsion comprises no more

than about 10 wi% water.

5. The composition of claim 4, wherein the pharmaceutically active agent is ciprofloxacin.
30




6. The conposition of claim4, wherein the average diameter of the
droplets is |l ess than about 100 nm 7. The conposition of claim
4, wherein the lipid is isopropyl nyristate. 5 8. The conposition of
claim4, wherein the copol yner of poly(ethylene glycol) and

pol y(propyl ene glycol) is a triblock mapolynmer. 9. The conposition of
claim8, wherein the triblock copolyner conprises a central block of
10pol y(propyl ene oxi de) and two outer bl ocks of poly(ethylene oxide).
10. Thebconpdis Ctompnsi@cﬁn dlckimntowhantia theiavera geedignadtsr (of thegiydpéatieis bxs de)  has
a nol ecul ar ﬁﬁ Qf about 1800 g/ nol and the copol yner has about 10
wt % pol y( et hyl ene OX|de) 1511. The conposition of claim4, wherein

t he copolyner of poly(ethylene glycol) and pol y(propyl ene glycol) is

d t the | d
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cream 20 13. The conposition of claimd4, wherein the conposition is

a Iotio The co f claim4, whereip the era

i anret oF of 1R PERNErS A Ageleref HROhrast R A BosiRe 6o UREn « he
emul si on |s BARPEeletOgldl)Gs attblctk asppliner. at | east about 2530 days.
15. The conposition of claim4, wherein the emnul sion conprises no
nore than about 5 wt% water. 3016. A nethod of delivering a

conposi i on tig o@n@ﬂé}h@p&ﬁcxa@@ 'Sp%h&ﬁﬂﬁle tﬁammo§&19ﬁ1bmn{ph@es@Qeﬂzﬁﬁblbém
of cIa|n14 to_ the skin of a sub . The method of claim

16, Hherein Mﬁp@aﬂfewﬂ%émdw Oéli;@f hloc@@f Pq*ﬁ@tWﬁ%d@f cl ai m 16,

conprising adm nistering the conposition to a wound on the 5skin of
the subject. 19. The nethod of claim 16, wherein the subject has an
age- rel ab-ed Thg senppsidense clap O, whucindersly eriegiondegias grwicshlar wght of

subj ect is hygeMsgo0 ¢ g/mol and the copolymer has about 10 wt% poly(ethylene oxide).

15 1l The composition of claim 4, wherein the copolymer of poly(ethylene glycol) and

poly{propylene glycol) is disposed at an interface between the aqueous phase and the

liquid phase.
12. The composition of claim 4, wherein the composition is a cream.
20
13, The composition of claim 4, wherein the composition is a lotion.
14. The composition of claim 4, wherein the average diameter of the droplets changes by no

more than about 10% when the emulsion is exposed to 25 °C and 1 atm for at least about

25 30 days.

15, The composition of claim 4, wherein the emulsion comprises no more than about 5 wt%
water.
30 16, A method of delivering a composition to a subject, comprising:

administering the composition of claim 4 to the skin of a subject.




10 21. A conposition, conprising: a copol yner of poly(ethylene
gl ycol) and pol y(propyl ene glycol) having a wei ght percentage of at
| east about 40% a |lipid having a weight percentage of at |east about
25% and 15wat er having a wei ght percentage of no nore than about
10% 22. The conposition of claim2l24herein the copol ynmer of
pol y(et hyl ene gl ycol) and pol y(propyl ene glycol), the lipid, and
wat er forns an emnul sion. 2023. The conposition of claim 21, further
conprising a pharmaceutically active agent. 24. The conposition of
claim?2i; fu £.Si [ in. . The conposition of
clain12%?'mhz%gﬁﬁhgﬁgﬂgg%é gﬂ%kggggggﬁgfgﬁﬁ E%ﬁ% gl ycol) and
25pol y(propyl ene glycol) has a wei ght percentage of at |east about
50% 26.., ThecoO i td on lai.m 21. -wherein the copolyner of
ool v et 151 enbaroe 5 Bl Pyt froalBeaR Be i StRRE o Pl on e
per cént age ofkibettemhjeatbout 55% and about 60% 3027. The conposition
of claim?2l1, wherein the lipid is isopropyl nyristate. - 25 - 28.
The conposition of claim21, wherein |lipid has a wei ght percentage of
bet ween 12bouThe308hand caba s, wRin A9 subfhtehaanpasielatankafdiseisal m 21,
wherein |ipid has a wei ght percentage of between about 535% and about
40% 30. The conposition of claim2l, wherein water has a wei ght
per cent age ofhapethd  clahans alettin H¥eublddt maet hod of delivering a
congﬁsition to a subject, conprising: adm nistering the conposition
of aim2l1l to the skin of a subject. 32. A nethod of making an
enmul si ony. conpsh@hﬂgm,@ﬁgyﬁﬁgﬂg a prem x conprising a copol yner of
pol y(et hyl ene glycol) an , _

a copolymer of poly(ethylene glycol) and poly(propylene glycol) having a weight

percentage of at least about 40%;
a lipid having a weight percentage of at least about 25%; and

15 water having a weight percentage of no more than about 10%.

22, The composition of claim 21, wherein the copolymer of poly(ethylene giycol) and

poly(propylene glycol), the lipid, and water forms an emulsion.
20 23, The composition of claim 21, further comprising a pharmaceutically active agent.

24, The composition of clatm 21, further comprising ciprofloxacin.

25.  The composition of claim 21, wherein the copolymer of poly(ethylene glycol) and
25 poly(propylene glycol) has a weight percentage of at least about 50%.
26.  The composition of claim 21, wherein the copolymer of poly(ethylene glycol) and

poly(propylene glycol) has a weight percentage of between about 55% and about 60%.

30 27 The composition of claim 21, wherein the lipid is isopropyl myristate.




15pol y(propyl ene glycol), a lipid, and water, wherein no nore than 10
wt % of the premx is water; and produci ng an enul sion fromthe
prem x conprising a continuous phase and a di sconti nuous phase,
wherein the di scontinuous phase has an average droplet size of |ess

t han about 1000 nm -25-
28.  The composition of claim 21, wherein lipid has a weight percentage of between about
30% and about 50%.

29.  The composition of claim 21, wherein lipid has a weight percentage of between about

5 35% and about 40%.
30.  The composition of claim 21, wherein water has a weight percentage of no more than
about 5%.
10 31. A method of delivering a composition to a subject, comprising:

administering the composition of claim 21 to the skin of a subject.

32, A method of making an emulsion, comprising:
providing a premix comprising a copolymer of poly(ethylene glycol) and
15 poly(propylene glycol), a lipid, and water, wherein no more than 10 wt% of the premix is
water; and
producing an emulsion from the premix comprising a continuous phase and a
discontinuous phase, wherein the discontinuous phase has an average droplet size of less

than about 1000 nm.




