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COMPOSITION AND METHOD FOR
COMPOUNDED THERAPY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This patent application 1s a continuation in-part of co-
pending U.S. patent application Ser. No. 14/996,560,

entitled Composition and Method for Compounded Therapy,
filed Jan. 15, 2016, which 1s a continuation-in-part of U.S.
patent application Ser. No. 13/448,088 (now U.S. Pat. No.
9,468,599), entitled Composition and Method for Com-
pounded Therapy, filed Apr. 16, 2012, which 1s a continu-
ation of U.S. patent application Ser. No. 13/409,738, entitled
Composition and Method for Compounded Therapy, filed
Mar. 1, 2012, now abandoned, which 1s a continuation-in-
part of U.S. patent application Ser. No. 13/337,598, entitled

Composition and Method for Compounded Therapy, filed
Dec. 27, 2011, now abandoned.

FIELD OF THE INVENTION

The present application relates to compounded therapies.
In particular, the present application relates to compositions

for compounded therapy and methods of compounding
medications.

BACKGROUND

Transdermal creams are employed to deliver medication
to the skin of a patient. Conventional compositions intended
for topical administration imnclude EMLA cream, a eutectic
mixture of lidocaine and prilocaine 1n an emulsified topical
cream, such as disclosed by U.S. Pat. Nos. 6,299,902 and
4,562,060, which are incorporated herein by reference 1n
their entireties. However, conventional transdermal creams
may include various drawbacks, such as addressing limited
medical conditions, creating adverse side eflects, and/or
having limited shelf lives. Additionally, conventional meth-
ods of manufacturing transdermal creams may be 1nethcient
and/or lack precision with the amount of active ingredients,
or have other drawbacks.

SUMMARY

In one aspect, a method of making a compounded trans-
dermal cream includes grinding up one or more tablets of a
Non-Steroidal Anti-Inflammatory Drug (NSAID) to produce
a fine powder, wherein the NSAID comprises meloxicam.
The method also includes grinding up one or more tablets of
one or more nerve depressants, anticonvulsants, or combi-
nations thereot to produce a fine powder, wherein the one or
more nerve depressants anticonvulsants, or combinations
thereot comprises gabapentin. The method may also include
wetting the ground fine powders with a wetting agent and
adding the wetted ground fine powders to a eutectic mixture
ol lidocaine and prilocaine 1n an emulsified topical cream 1n
the form of a lidocaine 2.5%-prilocaine 2.5% cream to form
a compounded transdermal cream. The compounded trans-
dermal comprises between 0.05% and 0.15% by weight
meloxicam, between 1.0% and 5.0% by weight gabapentin,
and 80% or more by weight of the eutectic mixture com-
prising lidocaine and prilocaine 1 an emulsified topical
cream 1n the form of a lidocaine 2.5%-prilocaine 2.5%
cream.

In one example, the compounded transdermal cream
comprises 0.09% by weight meloxicam. The compounded
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transdermal cream may further include 2.15% by weight of
cach of lidocaine and prilocaine. In one example, the com-
pounded transdermal cream includes approximately 2.5% by
weight gabapentin. The compounded transdermal cream
may further include 2.15% by weight of each of lidocaine
and prilocaine. In one example, the compounded transder-
mal cream includes 0.09% by weight meloxicam and 2.5%
by weight gabapentin. The compounded transdermal cream
may include 2.15% by weight of each of lidocaine and
prilocaine. The wetting agent may be punified water.

A milled mixture may comprise a compounded transder-
mal cream. The milled mixture may include one or more
Non-Steroidal Anti-Inflammatory Drug (NSAID) tablets or
portion thereof. The one or more NSAID tablets or portion
thereof may include meloxicam tablets or portion thereof in
an amount suflicient to obtain between 0.05% and 0.15% by
welght meloxicam in the milled mixture. The milled mixture
may further include one or more nerve depressant tablets or
portion thereol. The one or more nerve depressant tablets or
portion thereol may include gabapentin tablets or portion
thereof 1n an amount suflicient to obtain between 1.0% and
5.0% by weight gabapentin. The milled mixture may further
include an eutectic mixture of lidocaine and prilocaine 1n an
emulsified topical cream 1n the form of a lidocaine 2.5%-
prilocaine 2.5% cream. The milled mixture may include

80% or more by weight lidocaine 2.5%-prilocaine 2.5%
cream.

In one example, the milled mixture includes 0.09% by
weight meloxicam. The milled mixture may further include
2.15% by weight of each of lidocaine and prilocaine. In one
example, the milled mixture may include approximately
2.5% by weight gabapentin. The milled mixture may further
include 2.15% by weight of each of lidocaine and prilocaine.
In one example, the milled mixture includes 0.09% by
weight meloxicam and 2.5% by weight gabapentin. The
milled mixture may further include 2.15% by weight of each
of lidocaine and prilocaine.

The above-described and other features and advantages of
the present disclosure will be appreciated and understood by
those skilled 1in the art from the following detailed descrip-
tion, drawings, and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

There 1s shown 1n the drawings embodiments which are
presently preferred, it being understood, however, that the
invention can be embodied 1n other forms without departing
from the spirit or essential attributes thereof.

FIG. 1 depicts an exemplary method of compounding
according to various embodiments described herein;

FIG. 2 depicts another exemplary method of compound-
ing according to various embodiments described herein;

FIGS. 3A-3D present exemplary chromatograms of stan-
dard, untreated, heat treated, and acid treated Lidocaine
samples, respectively, generated in a degradation study
according to various embodiments described herein;

FIGS. 4A-4D present exemplary chromatograms of stan-
dard, untreated, heat treated, and acid treated Prilocaine
samples, respectively, generated in a degradation study
according to various embodiments described herein;

FIGS. 5A-5D present exemplary chromatograms of stan-
dard, untreated, heat treated, and acid treated Meloxicam
samples, respectively, generated in a degradation study
according to various embodiments described herein;

FIGS. 6A-6C present exemplary Total Ion Chromato-
grams (I1C) for the untreated, heat treated, and acid treated
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Gabapentin samples, respectively, generated 1n a degrada-
tion study according to various embodiments described

herein; and

FIGS. TA-7D present exemplary chromatograms showing,
the standard, untreated, heat treated, and acid treated gaba-
pentin samples, respectively, generated 1 a Single Ion
Monitoring (SIM) experiment of a degradation study
according to various embodiments described herein.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

The present embodiments may relate to topically deliv-
ered compounded medications for treatment of various
allments, such as pain, osteoarthritis, epilepsy, inflamma-
tion, muscle fatigue, spasms, and/or other ailments. In one
aspect, a transdermal cream for the eflective administration
of multiple medications simultaneously for one or more
allments may be provided. The transdermal cream may
include low concentrations of lidocaine, prilocaine, meloxi-
cam, lamotrigine and/or topiramate, and other active ingre-
dients.

Alternatively, the transdermal cream may include a base
having both lidocaine and prilocaine, and to which 1s added
a fine powder of one or more medications. The medication
in fine powder form may be generated from grinding up
tablets of NSAIDs (Non-Steroidal Anti-Inflammatory
Drugs), anticonvulsants, nerve depressants, muscle relax-
ants, NMDA (N-Methyl-D-aspartate) receptor antagonists,
opiate or opioid agonists, antidepressants, and/or other
active agents. The fine powder may allow for precise
amounts of the active ingredients to be added to the base.
The transdermal cream may exhibit excellent storage char-
acteristics, and avoid separation and/or degradation of the
active mngredients from the base for substantial lengths of
time.

In one aspect, a transdermal cream may include lidocaine
in an amount between approximately 0.5% and approxi-
mately 7.0% by weight of the transdermal cream; prilocaine
in an amount between approximately 0.5% and approxi-
mately 7.0% by weight of the transdermal cream; meloxi-
cam 1n an amount between approximately 0.01% and
approximately 5.0% by weight of the transdermal cream;
and lamotrigine and/or topiramate in an amount between
approximately 0.5% and approximately 5.0% by weight of
the transdermal cream. As a result, the transdermal cream
may allow for the topical administration of lidocaine, prilo-
caine, meloxicam, and lamotrigine and/or topiramate simul-
taneously during use. In one embodiment, the transdermal
cream may comprise approximately 2.0% by weight lido-
caine and prilocaine, respectively; approximately 0.09% by
weight meloxicam; and approximately 2.5% by weight
either lamotrigine or topiramate.

In another aspect, a method of compounding one or more
medications with a transdermal cream for the topical admin-
istration ol a compounded therapy may be provided. The
method may include grinding up one or more tablets of a
NSAID, an anticonvulsant, a nerve depressant, a muscle
relaxant, a NMDA receptor antagonist, antidepressant, and/
or an opiate or opioid agonist into a fine powder of medi-
cation. The method may also include adding the fine powder
of medication to a transdermal cream containing both lido-
caine and prilocaine, the transdermal cream including both
lidocaine and prilocaine in an amount of between approxi-
mately 0.5% and approximately 7.0% by weight of the
transdermal cream. The method may include adding the fine
powder of medication to the transdermal cream in a sufli-
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4

cient amount such that the transdermal cream includes the
medication that 1s ground up in an amount of between
approximately 0.01% and approximately 5.0% by final
weight of the transdermal cream.

The fine powder may be a fine powder of compounded
medication that includes two or more active ingredients. For
example, the active ingredients may comprise a NSAID,
such as meloxicam, and a nerve depressant or an anticon-
vulsant, such as lamotrigine and/or topiramate. In one
embodiment, an amount of ground up compounded medi-
cation 1s added to the base such that the final composition of
the transdermal cream after the fine powder of compounded
medication 1s added 1s approximately 2.0% by weight lido-
caine, approximately 2.0% by weight prilocaine, approxi-
mately 0.09% by weight meloxicam, and approximately
2.5% by weight either lamotrigine or topiramate.

I. Compositions for Compounded Therapy

The present embodiments may relate to a compounded
medication program. The compounded medication program
may address several aillments simultaneously. In one aspect,
the present embodiments may be intended to minimize skin
damage or 1rritation caused by the topical administration of
vartous medications. Administering low doses or applying
transdermal creams or gels with low concentrations of one
or more active ingredients may mimmize adverse side
eflects, such as side eflects that develop with prolonged
usage.

For mstance, Stevens-Johnson Syndrome (SJS) and toxic
epidermal necrolysis (TEN) are two forms of life-threaten-
ing skin conditions. SIS 1s a potentially deadly skin disease
that usually results from a drug reaction. Drugs that have
been linked to SJS include, but are not limited to: NSAIDs,
allopurinol, phenytoin, carbamazepine, barbiturates, anti-
convulsants, and sulfa antibiotics. However, almost any drug
(prescription or over-the-counter) could potentially cause
SIS 1f a severe enough allergy 1s present.

The onset of severe symptoms 1n drug related SIS may not
appear for 1-2 weeks after first taking the drug causing the
allergic reaction. Initial non-specific symptoms such as
coughing, aching, headaches, fevers, vomiting, and diarrhea
are commonly seen. These symptoms are usually followed
by a red rash across the face and trunk of the body, later
followed by blisters, and 1n some situations the nails and hair
begin to fall out.

SJS 15 a very serious and potentially deadly condition and
should be treated accordingly. Discontinuation of the medi-
cation and treatment of the “new infection” with a suitable
antibiotic 1s the first step. In some situations, a patient 1s
treated 1n a burn unit 1f necessary. However, compounded
therapies may administer lower doses of active agents
topically, and thus the eflect of any adverse skin reaction
may be lowered due to the lower doses of agent that the
patient 1s allergic to.

In view of the foregoing, the present embodiments may
include providing, within a base composition, several medi-
cations that address different allments. The medications may
be mixed 1n low concentrations to minimize any adverse
reaction to the topical cream or gel containing the several
medications.

The medications may be mixed with the base composition
for topical administration to a patient. The medications may
include one or more local anesthetics, such as lidocaine,
prilocaine, or benzocaine; one or more NSAIDs, such as
meloxicam; and one or more nerve depressants and/or
anticonvulsants, such as gabapentin, topiramate, or lam-
otrigine. .

The medications may also include one or more
muscle relaxants, such as bacloien or cyclobenzaprine; one
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or more NMDA receptor antagonists, such as ketamine;
and/or one or opiate or opioid agonists, such as C2 or C3
opiate agonists, or tramadol.

II. Meloxicam/Lamotrigine/Lidocaine/Prilocaine
pounded Medication

In one aspect, a transdermal cream or gel may include
lidocaine, prilocaine, meloxicam, and lamotrigine. Lido-
caine and prilocaine are amide-type local anesthetic agents.
They may come 1n commercially available creams.

The amount of lidocaine and prilocaine 1n the transdermal
cream may be approximately the same. The amount of
lidocaine and prilocaine may each be between approxi-
mately 0.5% and approximately 5.0% of the total weight of
the transdermal cream. Alternatively, the amount of lido-
caine and prilocaine may each be between approximately
1.0% and approximately 4.0% of the total weight of the
transdermal cream, or between approximately 1.5% and
approximately 3.0% of the total weight of the transdermal
cream. In one preferred embodiment, the amount of lido-
caine and prilocaine may each be approximately 2.0% of the
total weight of the final transdermal cream or gel.

Meloxicam 1s a NSAID that may provide pain relief, such
as pain relief for osteoarthritis or rheumatoid arthritis. In one
aspect, the amount of meloxicam in the transdermal cream
or gel may be less than that of the other active ingredients.

The amount of meloxicam 1n the transdermal cream may
be between approximately 0.01% and approximately 5.0%
of the total weight of the transdermal cream, or between
approximately 0.03% and approximately 3.0% of the total
weight of the transdermal cream. Preferably, the amount of
meloxicam may be between approximately 0.05% and
approximately 0.15% of the total weight of the transdermal
cream. In one preferred embodiment, the amount of meloxi-
cam may be approximately 0.09% of the total weight of the
transdermal cream or gel.

Lamotrigine may be characterized as an anticonvulsant. It
may be used as an antiepileptic drug to treat epilepsy or
bi-polar disorders. In one aspect, the amount of lamotrigine
in the transdermal cream or gel may be more than the other
active ingredients, such as lidocaine, prilocaine, meloxicam,
and/or other active ingredients.

The amount of lamotrigine 1n the transdermal cream may
be between approximately 0.5% and approximately 5.0% of
the total weight of the transdermal cream, or between
approximately 1.5% and approximately 3.5% of the total
weight of the transdermal cream. Preferably, the amount of
lamotrigine may be between approximately 2.0% and
approximately 3.0% of the total weight of the transdermal
cream. In one preferred embodiment, the amount of lam-
otrigine may be approximately 2.5% of the total weight of
the transdermal cream or gel.

III. Meloxicam/Topiramate/Lidocaine/Prilocaine
pounded Medication

In one aspect, a transdermal cream or gel may include
lidocaine, prilocaine, meloxicam, and topiramate. The
amounts of lidocaine, prilocaine, and meloxicam may be as
stated above. Alternatively, other amounts of lidocaine,
prilocaine, and meloxicam may be used.

Topiramate may be characterized as an antiepileptic drug
used to treat epilepsy or migraines. In one aspect, the amount
of topiramate in the transdermal cream or gel may be more
than the other active ingredients, such as lidocaine, prilo-
caine, meloxicam, and/or other active ingredients.

The amount of topiramate 1n the transdermal cream may
be between approximately 0.5% and approximately 5.0% of
the total weight of the transdermal cream, or between
approximately 1.5% and approximately 3.5% of the total
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weight of the transdermal cream. Preferably, the amount of
topiramate may be between approximately 2.0% and
approximately 3.0% of the total weight of the transdermal
cream. In one preferred embodiment, the amount of topira-
mate may be approximately 2.5% of the total weight of the
transdermal cream or gel.

IV. Exemplary Method of Compounding

FIG. 1 depicts an exemplary method of compounding one
or more medications with a transdermal cream or gel 100.
The method 100 may include providing a base composition
having one or more local anesthetics 102; and adding to the
base a fine powder of medication comprising: one or more
NSAIDs 104; one or more anticonvulsants 106; one or more
or nerve depressants 108; one or more muscle relaxants 110;
one or more NMDA receptor antagonists 112; and/or one or
more opiate or opioid agonists 114. The transdermal cream
or gel may include additional, fewer, or alternate steps
and/or mgredients.

The method 100 may comprise providing a base compo-
sition 102. The base composition may comprise one or more
local anesthetics 102. Primary examples of local anesthetics
that the transdermal creams and base composition disclosed
herein may employ include, but are not limited to, lidocaine,
prilocaine, benzocaine, and/or tetracaine. The local anes-
thetics may comprise between approximately 0.1% and
approximately 5.0% by weight of the transdermal cream.
Other amounts may be used, including those discussed
clsewhere herein. The base composition may include addi-
tional, fewer, or alternate ingredients.

Preferably, the base composition may include lidocaine
and/or prilocaine. In one embodiment, the base composition
may comprise an equal amount of lidocaine and prilocaine,
such as between approximately 2.0% and approximately
3.0% by weight of the transdermal cream. Other amounts
may be used, including those discussed elsewhere herein.

The method 100 may comprise adding to the base com-
position a fine powder of medication that includes one or
more NSAIDs 104. NSAIDs may decrease inflammation,
swelling, and pain. NSAIDs that may be added to the base
composition may include: (1) oxicams—meloxicam and
piroxicam; (2) salicylic acid derivatives—aspirin, diflunisal,
salsalate, and trilisate; (3) propionic acids—ilurbiproten,
ibuprofen, ketoprofen, naproxen, and oxaprozin; (4) acetic
acids—diclofenac, etodolac, indomethacin, ketorolac, nabu-
metone, sulindac, and tolmetin; (35) fenamates—meclofena-
mate; and/or (6) COX-2 mhibitors—celecoxib, rofecoxib,
and valdecoxib. Preferably, the final transdermal cream may
comprise a low concentration of an oxicam, such as meloxi-
cam or piroxicam, in a low amount between approximately
0.01% and 5.0% by weight of the final transdermal cream.
In one embodiment, the final transdermal cream may include
approximately 0.09% meloxicam by weight. Other amounts
may be used, including those discussed elsewhere herein.

The method 100 may comprise adding to the base com-
position a fine powder of medication that includes one or
more anticonvulsants 106. Anticonvulsants that may be
added to the base composition may include lamotrigine
and/or topiramate. The final transdermal cream may include
an anticonvulsant in a low amount between approximately
0.1% and approximately 5.0% by weight of the final trans-
dermal cream. Preferably, the final transdermal cream may
comprise approximately 2.5% of erther lamotrigine or topi-
ramate by weight. Other amounts may be used, including
those discussed elsewhere herein.

The method 100 may comprise adding to the base com-
position a fine powder of medication that includes one or
more nerve depressants 108. Nerve depressants that may be
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added to the base composition may include gabapentin
and/or others. The low amount of nerve depressant 1n the
transdermal cream may be between approximately 0.1% and
approximately 5.0% of the total weight of the transdermal
cream. Other amounts may be used.

The method 100 may comprise adding to the base com-
position a fine powder ol medication that includes one or
more muscle relaxants 110. The active ingredients that may
be added to the base compositions 1 form of fine powder
may comprise baclofen, carisoprodol, chlorzoxazone,
cyclobenzaprine, dantrolene, diazepam, metaxalone,
methocarbamol, orphenadrine, quinine sulfate, tizanidine,
and/or other muscle relaxants. The low amount of muscle
relaxant in the transdermal cream may be between approxi-
mately 0.1% and approximately 5.0% of the total weight of
the transdermal cream. Other amounts may be used.

The method 100 may comprise adding to the base com-
position a fine powder ol medication that includes one or
more NMDA receptor antagonists 112, such as ketamine.
Ketamine may be useful because of its NMDA receptor
activity (antagonism). The low amount of NMDA receptor
antagonist 1 the transdermal cream may be between
approximately 0.1% and approximately 5.0% of the total

weight of the transdermal cream. Other amounts may be
used.

The method 100 may comprise adding to the base com-
position a fine powder of medication that includes one or
more opiate or opioid agonists 114. C2 opiate agonists may
include oxycodone, morphine, methadone, hydromorphone,
and fentanyl. C3 opiate agonists may include hydrocodone,
codeine, propoxyphene, butalbital, and pentazocine. The
active ingredients that may be added to the base composition
in the form of fine powder may include the C2 and C3 opiate
agonists named above and/or tramadol. The low amount of
opiate or opioid agonist in the transdermal cream may be
between approximately 0.1% and approximately 5.0% of the
total weight of the transdermal cream. Other amounts may
be used.

V. Another Exemplary Method of Compounding,

A method of compounding medications with a base
composition using a fine powder of medication 1s disclosed
herein. In general, a base composition, such as a lidocaine/
prilocaine cream, should be selected. The preparer, such as
a pharmacist, should calculate the weight of powders
needed. Then, the prepare should grind the medication, such
as tablets contaiming the medication, mto fine powder and
weigh the ingredients. The preparer should triturate the
powders together and wet with dimethyl sulfoxide (DMSO)
or Sterile Water for Irrigation. The preparer should bring to
total weight with the lidocaine/prilocaine cream and mix
well. The mixture should be milled 1n an ointment mill as
necessary to acquire the desired consistency. After which,
the preparer should mix thoroughly and package appropri-
ately.

More specifically, FIG. 2 depicts an exemplary method of
compounding medications with a transdermal cream 200.
The method 200 depicted in FIG. 2 may be used to manu-
facture the transdermal creams discussed herein, including
those discussed 1n relation to FIG. 1 above. The method 200
may include selecting a base composition 202; calculating,
an amount of active ingredients 204; grinding up the tablets
containing the active imgredients 206; wetting the mixture
with DMSO or Sterile Water for Irrigation 208; bringing to
total weight 210; and milling 1n an ointment mill and mixing,
212. The method 200 may include additional, fewer, or
alternate actions.
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The method 200 may include selecting a base composi-
tion 202 for a transdermal cream or gel. The base compo-
sition may include one or more local anesthetics, such as
lidocaine and/or prilocaine. The base may include approxi-
mately equal amounts of lidocaine and prilocaine. The base
composition may be a transdermal cream and may originally
have approximately 2.5% lidocaine and approximately 2.5%
prilocaine by weight. Other imitial amounts of lidocaine
and/or prilocaine may be used. In one embodiment, the base
composition that includes lidocaine and/or prilocaine may
be used 1 an amount of approximately 24,000 gm. Other
amounts of base composition may be used.

The method 200 may include calculating an amount of
active ingredients 204. The active ingredients may come 1n
various size tablets. Noted herein, one of the transdermal
cream embodiments, includes meloxicam and lamotrigine.
For that embodiment, the ingredients may include 15 mg
tablets of meloxicam, and approximately 1,500 of the 15 mg
tables of meloxicam may be used. Tablets with other dos-
ages of meloxicam may be used, and 1n different amounts.
For mnstance, 7.5 mg or 30 mg tablets ol meloxicam may be
used.

The ingredients may also include 200 mg tablets of
lamotrigine, and approximately 3,000 of the 200 mg tablets
of lamotrigine may be used. Tablets with other dosages of
lamotrigine may be used, and in different amounts. For
instance, lamotrigine tablets ranging from 2 to 200 mg may
be used.

To manufacture the transdermal cream embodiment that
includes meloxicam and lamotrigine, the following formulas
may be used to i1dentily the amount of tablet powder of
meloxicam and lamotrigine needed:

avg tab weight omxtablets

needed =tablet powder

needed o1, a. Meloxicam:
avg tab weight omxtablets

needed =tablet powder

needed o1, b.Lamotrigine:

The foregoing formulas may be used with the numbers
stated above. For instance, the composition may require
1,500 of the 15 mg tables of meloxicam, and 3,000 of the
200 mg tablets of lamotrigine. As a result, in one embodi-
ment, 22.5 grams of meloxicam and 600 grams of lam-
otrigine may be mixed with other ingredients, such as
24,000 gm of lidocaine 2.5%/prilocaine 2.5% cream, as well
as 2,550 gm of dimethyl sulfoxide (DMSQO). Instead of or 1n
addition to lamotrigine, the medications added may include
topiramate or other active ingredients. Instead of DMSO,
Sterile Water for Irrigation may be used.

The method 200 may comprise grinding up the tablets
containing the active ingredients 206. In one aspect, an
automatic grinder may be used to grind up tablets containing
one or more active ingredients into fine powder of medica-
tion. For instance, a Grindomix Mill may be used having a
100 volt, 60 Hz motor and five liter plastic container. The
mill may have a standard lid, knife, and scraper. A five liter
stainless steel container may be used that includes a knife
holder. A knife of stainless steel may be used, and be
autoclavable. The mill may have a plastic cover that is
transparent.

The grinding up of the active ingredients into fine powder
may allow for more precise amounts of each active ingre-
dient 1n the final transdermal cream. This may be especially
important when adding low amounts of active ingredients
such that the final transdermal cream has low concentrations
of various medications, which may reduce adverse allergic
reactions to prolonged usage.
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The method may include wetting the mixture with DMSO
or Sterile Water for Irrigation 208. The DMSO and/or Sterile
Water for Irngation may {facilitate the active ingredients
penetrating the skin. After the ingredients in fine powder

form are weighed, the preparer may triturate the powders of >

cach ingredient together and wet with DMSO. For the
24,000 gm amount of lidocaine/prilocaine cream noted
above, DMSO may be used 1n an amount of approximately

2,550 gm. Other amounts of DMSO may be used.

Instead of DMSO, the method may include wetting the
mixture with only or primarily Sterile Water for Irrigation.
Sterile Water for Irrigation USP may be a sterile, hypotonic,
nonpyrogenic irrigating fluid or pharmaceutic aid (solvent),
and may be composed of Sterile Water for Injection USP. It
may be prepared by distillation and may contain no antimi-
crobial or bacteriostatic agents or added buflers. The pH
may be about 5.7, or between 5.0 and 7.0. Sterile Water for
Irrigation may be intended for use only as a single-dose, and
may be classified as a sterile irrigant, wash, rinse, diluent
and pharmaceutical vehicle. Instead of or addition to Sterile
Water for Irnigation, Sterile Water for Injection or purified
water may be used.

The method may include bringing to total weight with the
lidocaine/prilocaine cream and mixing well 210. As noted
clsewhere herein, after the fine powder of medication 1s
mixed with the lidocaine/prilocaine base, the final transder-
mal cream may have approximately 2.0% by weight lido-
caine, approximately 2.0% by weight prilocaine, approxi-
mately 0.09% by weight meloxicam, and approximately
2.5% by weight either lamotrigine or topiramate. The final
transdermal cream may have other active ingredients as
well, including those mentioned herein.

The method 200 may include milling the mixture 1n an
omtment mill as necessary to acquire the desired consistency
212. After which, the preparer may mix the milled mixture
thoroughly and package 1t 1n appropriate containers.

V1. Exemplary Storage Characteristics

The compounded transdermal creams discussed herein
that are made using fine powder of medication may exhibit
excellent storage characteristics, and avoid separation and/or
degradation of the active ingredients from a base composi-
tion for substantial lengths of time, such as six months or
greater. For example, Table I below depicts the results of a
198 day potency test for a transdermal cream including
meloxicam, lamotrigine, lidocaine, and prilocaine. As
shown, there 1s little degradation of the active ingredients.
The sample was stored in approximately 20° C. to 25° C.
(68° F. to 77° F.) conditions, and contained one large white
tube with cream 1n a clear bag.

TABLE 1

198 Day Potency lest

Expected % Test
Analyte/Specifications Amount Units Results of EXP. Method
Lamotrigine 2.5 %  2.463 98.5% HPLC
Specifications = N/A
Lidocaine 2.0 % 1.927 96.4% HPLC
Specifications = N/A
Meloxicam 0.09 %  0.0962 106.9% HPLC
Specifications = N/A
Prilocaine 2.0 %  2.118  105.9% HPLC

Specifications = N/A

Table II below depicts the results of a 100 day potency test
for a transdermal cream including meloxicam, topiramate,
lidocaine, and prilocaine. As shown, there 1s little degrada-
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tion of the active ingredients. The sample was stored in
approximately 20° C. to 25° C. (68° F. to 77° F.) conditions,
and contained one large white tube with cream 1n a clear bag.

TABL.

L1l

11

100 Davy Potency lest

Expected % Test
Analyte/Specifications Amount Units Results of EXP. Method
Lidocaine 2.0 % 1.700 85.0% HPLC
Specifications = N/A
Meloxicam 0.09 %  0.0945 105.0% HPLC
Specifications = N/A
Prilocaine 2.0 % 1.899 95.0% HPLC
Specifications = N/A
Topiramate 2.5 %  2.368 94.7% HPLC

Specifications = N/A

VII.
der

An exemplary method of compounding may include
ogrinding up tablets of one or more active igredients into a
fine powder, and then adding those ingredients in powder

form to a compounded transdermal cream or gel. The active
ingredients that are ground up into a fine powder of medi-
cation may include one or more NSAIDs, anticonvulsants,
nerve depressants, muscle relaxants, antidepressants,
NMDA receptor antagonists, opioid or opiate agonists, local
anesthetics, and/or other active agents. The transdermal
cream or gel may or may not have one or more pre-existing
ingredients prior to the addition of the fine powder of
medication, such as one or more pre-existing local anesthet-
ICS.

The method may include grinding up tablets of one or
more local anesthetics 1nto a fine powder. The local anes-
thetics ground up 1nto powder form may include lidocaine
and/or prilocaine, or other agents. An amount of lidocaine
and/or prilocaine powder may be added to the transdermal
cream such that lidocaine comprises between approximately
0.5% and approximately 7.0% by weight of the transdermal
cream, and that prilocaine comprises between approximately
0.5% and approximately 7.0% by weight of the transdermal
cream. Other amounts may be used, including those dis-
cussed elsewhere herein.

The method may include grinding up tablets of one or
more NSAIDs mto a fine powder of medication. The
NSAIDs that are ground up may include meloxicam, fluribi-
proien, nabumetone, and/or other NSAIDs. The amount of
NSAIDs may be between approximately 0.05% and 25.0%
by weight of the transdermal cream. For instance, the
transdermal cream may include meloxicam in a low amount
of between approximately 0.05% and approximately 0.15%
by weight of the transdermal cream, and/or flurbiprofen or
nabumetone 1n an amount between approximately 5.0% and
approximately 25.0% of the transdermal cream by weight.
Other amounts may be used, including those discussed
clsewhere herein.

The method may include grinding up tablets of one or
more anticonvulsants into the fine powder of medication.
The anticonvulsants that are ground up may include lam-
otrigine, topiramate, and/or other anticonvulsants. The trans-
dermal cream may include an amount of anticonvulsant of
between approximately 1.0% and approximately 5.0% by
weight of the transdermal cream. Other amounts may be
used, including those discussed elsewhere herein.

The method may include grinding up tablets of one or
more muscle relaxants into a fine powder of medication. The

Exemplary Methods of Compounding Using Fine Pow-
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muscle relaxants that are ground up may include baclofen,
cyclobenzaprine, and/or other muscle relaxants. The trans-
dermal cream may 1nclude an amount of muscle relaxant of
between approximately 1.0% and approximately 5.0% by
weight of the transdermal cream. Other amounts may be
used, including those discussed elsewhere herein.

The method may include grinding up tablets of one or
more opioid or opiate agonists 1nto a fine powder of medi-
cation. The opioid or opiate agonists that are ground up may
include C2 or C3 opiate agonists, tramadol, and/or others.
The transdermal cream may include an amount of opioid or
opiate agonist of between approximately 1.0% and approxi-
mately 5.0% by weight of the transdermal cream. Other
amounts may be used, including those discussed elsewhere
herein.

The method may include grinding up tablets of one or
more NMDA receptor antagonists mto a fine powder of
medication. The NMDA receptor antagonists that are ground
up may be ketamine and/or other antagomists. The transder-
mal cream may include an amount of NMDA receptor
antagonist of between approximately 1.0% and approxi-
mately 40.0% by weight of the transdermal cream. Other
amounts may be used, including those discussed elsewhere
herein.

The method may include grinding up tablets of one or
more nerve depressants into a fine powder of medication.
The nerve depressants that are ground up may include
gabapentin and/or other nerve depressants. The transdermal
cream may include an amount of nerve depressant of
between approximately 1.0% and approximately 15.0% by
weight of the transdermal cream. Other amounts may be
used, including those discussed elsewhere herein.

The method may include grinding up tablets of one or
more tricyclic antidepressants or other antidepressants into a
fine powder of medication. The tricyclic antidepressants that
are ground up may include amitriptyline and/or other anti-
depressants. The transdermal cream may include an amount
of antidepressant ol between approximately 1.0% and
approximately 15.0% by weight of the transdermal cream.
Other amounts may be used, including those discussed
clsewhere herein.

The fine powder of each active mgredient that 1s ground
up may be added to a transdermal cream or gel separately or
collectively. The medications may comprise approximately
20%, approximately 30%, or approximately 40% or more of
a transdermal cream by weight. Other amounts may be used,
including those discussed elsewhere herein. Alternatively,
administering low doses or applying transdermal creams or
gels with low concentrations of one or more active ngre-
dients may minimize adverse side eflects, such as adverse
skin conditions that may develop with usage. Therefore, the
method may include adding several medications 1n fine
powder form to a transdermal cream or gel to alleviate the
magnitude of any adverse skin conditions that may arise,
while simultaneously providing a compounded therapy.

In specific embodiments, the two or more medications
that are ground up into a fine powder may include (1) a
NSAID (such as meloxicam) and an anticonvulsant (such as
lamotrigine and/or topiramate); (2) a NSAID (such as
fluribiprofen or nabumetone), a nerve depressant (such as
gabapentin), and a muscle relaxant (such as baclofen or
cyclobenzaprine); or (3) a NSAID (such as fluribiprofen or
nabumetone), a nerve depressant (such as gabapentin), and
an antidepressant (such as amitriptyline). Other combina-
tions of medications may be used.

In one aspect, an amount of fine powder of several
medications may be ground up and then added to a trans-
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dermal cream or gel. The several medications may include:
(1) at least one local anesthetic, such as lidocaine and/or
prilocaine, 1n an amount between approximately 1.0% and
approximately 7.0% of the transdermal cream by weight; (2)
at least one nerve depressant, such as gabapentin, 1n an
amount between approximately 5.0% and approximately
15.0% of the transdermal cream by weight; (3) at least one
NSAID, such as tlurbiprofen or nabumetone, 1n an amount
between approximately 5.0% and approximately 25.0% of
the transdermal cream by weight; and/or (4) at least one
muscle relaxant, such cyclobenzaprine, 1 an amount
between approximately 0.5% and approximately 4.0% of the
transdermal cream by weight such that multiple ailments
may be addressed simultaneously. In one embodiment, the
transdermal cream may comprise, by weight of the trans-
dermal cream, approximately 2.0% lidocaine, approxi-
mately 2.0% prilocaine, approximately 6.0% gabapentin,
approximately 1.0% cyclobenzaprine, and approximately
10.0% flurbiprofen or approximately 20% nabumetone. The
several medications may also include an opioid or opiate
agonist, a tricyclic or other antidepressant, a NMDA recep-
tor antagonist, and/or other active ingredients.

In another aspect, an amount of fine powder of several
medications may be ground up and then added to a trans-
dermal cream or gel. The several medications may include:
(1) at least one local anesthetic, such as lidocaine and/or
prilocaine, in an amount between approximately 1.0% and
approximately 7.0% of the transdermal cream by weight; (2)
at least one nerve depressant, such as gabapentin, in an
amount between approximately 5.0% and approximately
15.0% of the transdermal cream by weight; (3) at least one
NSAID, such as flurbiprofen or nabumetone, 1n an amount
between approximately 5.0% and approximately 25.0% of
the transdermal cream by weight; and/or (4) at least one
tricyclic antidepressant, such as amitriptyline, in an amount
between approximately 0.5% and approximately 4.0% of the
transdermal cream by weight. In one embodiment, the
transdermal cream may comprise, by weight of the trans-
dermal cream, approximately 2.0% lidocaine, approxi-
mately 2.0% prilocaine, approximately 6.0% gabapentin,
approximately 1.0% amitriptyline, and approximately
10.0% ftlurbiprofen or approximately 20.0% nabumetone.
The several medications may also include an opioid or
opiate agonist, a muscle relaxant, a NMDA receptor antago-
nist, and/or other active ingredients.

In another aspect, an amount of fine powder of several
medications may be ground up and then added to a trans-
dermal cream or gel. The transdermal cream may include
lidocaine 1n an amount between approximately 0.5% and
approximately 7.0% by weight of the transdermal cream;
prilocaine in an amount between approximately 0.5% and
approximately 7.0% by weight of the transdermal cream;
meloxicam in an amount between approximately 0.01% and
approximately 5.0% by weight of the transdermal cream;
and lamotrigine and/or topiramate in an amount between
approximately 0.5% and approximately 5.0% by weight of
the transdermal cream. In one embodiment, the transdermal
cream may comprise approximately 2.0% by weight of both
lidocaine and prilocaine, approximately 0.09% by weight
meloxicam, and approximately 2.5% by weight lamotrigine
and/or topiramate. As a result, the transdermal cream or gel
may allow for the topical administration of lidocaine, prilo-
caine, meloxicam, and lamotrigine and/or topiramate simul-
taneously during use. The several medications may also
include an opioid or opiate agonist, a muscle relaxant, a
NMDA receptor antagonist, a nerve depressant, other
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NSAIDs, other anticonvulsants, and/or other active agents,
including those discussed elsewhere herein.

In another aspect, the transdermal cream comprises a
nerve depressant, lidocaine, and prilocaine. A fine powder
medication of one or more of the above medications may be
obtained by crushing tablets of the medication, such as
commercial tablets of the nerve depressant. In one such
embodiment, the nerve depressant comprises or consists of
gabapentin. In a further embodiment, the transdermal cream
includes approximately 1% to approximately 10%, approxi-
mately 3% to approximately 9%, or approximately 3% to
approximately 8% by weight gabapentin and approximately
0.5% to approximately 5.0% by weight of each of lidocaine
and prilocaine with DMSO or without DMSQO. In one such
embodiment, the transdermal cream includes approximately
6% by weight gabapentin and approximately 2% by weight
of each of lidocaine and prilocaine. In one embodiment of
the above transdermal cream, the transdermal cream
includes DMSO. In another embodiment, the transdermal
cream does not mclude DMSO, e.g., DMSO-Iree.

In a further aspect, the transdermal cream may comprise
a nerve depressant, lidocaine, prilocaine, and a NSAID. A
fine powder medication of one or more of the above medi-
cations may be obtained by crushing tablets of the medica-
tion, such as commercial tablets of the nerve depressant and
the NSAID. The fine powder medication may also be
obtained from bulk sources, which may include powder
medication that may be subsequently ground to fine powder
or be provided 1n a fine powder form. In one particular
instance of the above embodiment, the nerve depressant
comprises or consists ol gabapentin and the NSAID com-
prises or consists of diclofenac. In one embodiment, gaba-
pentin and diclofenac are present in the transdermal cream
in an amount approximately 1% to approximately 10%,
approximately 1% to approximately 6%, or approximately
2% to approximately 5% by weight gabapentin, approxi-
mately 1% to approximately 10%, approximately 2% to
approximately 8%, approximately 3% to approximately 7%,
or approximately 4% to approximately 6% by weight
diclofenac, and approximately 0.5% to approximately 5.0%
by weight of each of lidocaine and prilocaine with DMSO or
without DMSO. In one such embodiment, the transdermal
cream 1includes approximately 3% by weight gabapentin,
approximately 5% by weight diclofenac, and approximately
2% by weight of each of lidocaine and prilocaine. In one
embodiment the transdermal cream includes DMSO. In
another embodiment the transdermal cream does not include
DMSQO, e.g., DMSO-1Iree.

In a further aspect, the transdermal cream may comprise
a nerve depressant, an NSAID, lidocaine, prilocaine, and a
muscle relaxant. A fine powder medication of one or more
of the above active ingredients may be obtained by crushing
tablets of the medication, such as commercial tablets of the
nerve depressant, the NSAID, and the muscle relaxant. The
fine powder medication may also be obtained from bulk
sources, which may include powder medication that may be
subsequently ground to fine powder or be provided 1n a fine
powder form. In one particular instance of the above
embodiment, the nerve depressant comprises or consists of
gabapentin, the NSAID comprises or consists of diclofenac,
and the muscle relaxant comprises cyclobenzaprine. In one
embodiment, gabapentin, diclofenac, and cyclobenzaprine
are present 1n the transdermal cream 1n an amount approxi-
mately 1% to approximately 10%, approximately 1% to
approximately 6%, or approximately 2% to approximately
5% by weight gabapentin, approximately 1% to approxi-
mately 10%, approximately 2% to approximately 8%,
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approximately 3% to approximately 7%, or approximately
4% to approximately 6% by weight diclofenac, approxi-
mately 0.5% to approximately 2%, approximately 0.5% to
approximately 1.5% by weight cyclobenzaprine, and
approximately 0.5% to approximately 5.0% by weight of
cach of lidocaine and prilocaine with DMSO or without
DMSO. In one such embodiment, the compounded trans-
dermal cream includes approximately 3% by weight gaba-
pentin, approximately 3% by weight diclofenac, approxi-
mately 1% by weight cyclobenzaprine, and approximately
2% by weight of each of lidocaine and prilocaine. In one
embodiment the compounded transdermal cream includes
DMSQO. In another embodiment the compounded transder-
mal cream does not include DMSO, e.g., DMSO-Iree.

In one aspect, the compounded transdermal cream com-
prises a NSAID, lidocaine, and prilocaine. A fine powder
medication of one or more of the above medications may be
obtained by crushing tablets of the medication, such as
commercial tablets of the NSAID. In one such embodiment,
the NSAID 1s diclofenac. In a further embodiment, the
compounded transdermal cream includes approximately 1%
to approximately 10%, approximately 2% to approximately
8%, or approximately 4% to approximately 6% by weight of
diclofenac and approximately 0.5% to approximately 5.0%
by weight of each of lidocaine and prilocaine with DMSO or
without DMSO. In one such embodiment, the compounded
transdermal cream includes approximately 5% by weight of
diclofenac and approximately 2% by weight of each of
lidocaine and prilocaine. In one embodiment of the above
transdermal cream, the transdermal cream comprising
diclofenac includes DMSO. In another embodiment, the
transdermal cream comprising diclofenac does not include
DMSOQO, e.g., DMSO-1ree.

VIII. Exemplary Embodiments Methods of Compounding
Using Solution

In one method of formulating a topically delivered com-
pounded medication, one or more of the active imgredients
are provided 1n an aqueous solution and combined with the
base composition comprising lidocamne and prilocaine
cream. The lidocaine and prilocaine cream preferably com-
prises an eutectic mixture of equal quantities (by weight) of
lidocaine and prilocaine. The lidocaine and prilocaine cream
may thus include an emulsifier. The lidocaine and prilocaine
cream may further comprise lidocaine and prilocaine 1n an
emulsion preparation wherein lidocaine and prilocaine are
provided at a 1:1 ratio. Preferably the o1l phase of the
emulsion preparation comprises an eutectic mixture of lido-
caine and prilocaine 1n a ratio of 1:1 by weight. For example,
in one embodiment, the lidocaine and prilocaine cream
comprises a 5% emulsion preparation, containing 2.5% each
of lidocaine and prilocaine. In one embodiment, the lido-
caine and prilocaine cream comprises an emulsifier com-
prising polyoxyethylene fatty acid esters. The lidocaine and
prilocaine cream may further comprise a thickening agent.
In one embodiment, the thickening agent comprises car-
boxypolymethylene. The lidocaine and prilocaine cream
may further comprise additional excipients or inactive com-
ponents such as sodium hydroxide and purified water.

In one embodiment, the method of formulating a topically
delivered medication 1n which one or more active igredi-
ents are provided in an aqueous solution and then combined
and mixed with the base composition includes combining
the aqueous solution and the base composition, wherein
lidocaine and prilocaine are already in the cream, such as
premixed or pre-incorporated into the cream. For example,
the base composition may be a commercially manufactured
lidocaine and prilocaine cream, such as lidocaine 2.5% and
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prilocaine 2.5% cream. In some such embodiments, a suit-
able lidocaine and prilocaine cream may be a lidocaine and
prilocaine cream marketed under the trade name EMLA
(Eutectic Mixture of Local Anesthetics) or a generic lido-
caine and prilocaine cream, e.g., a lidocaine and prilocaine
cream such as those manufactured by Hi-Tech Pharmacal
Co., Inc., Amityville, N.Y., or E. Fougera & Co., a division
of Fougera Pharmaceuticals Inc., Melville, N.Y. The above
commercially manufactured lidocaine and prilocaine creams
comprise a 5% emulsion preparation, containing approxi-
mately 2.5% of each of lidocaine and prilocaine. The lido-
caine and prilocaine cream 1s provided in an emulsion 1n
which the o1l phase 1s a eutectic mixture of lidocaine and
prilocaine present i a ratio of 1:1 by weight, having a
melting point below room temperature, and, therefore, both
local anesthetics exist as a liquid o1l rather than as crystals
at room temperature. Each gram of the lidocaine and prilo-
caine cream may contain lidocaine 1 an amount approxi-
mately 25 mg, prilocaine in an amount approximately 235
mg, polyoxyethylene fatty acid esters (as emulsifiers), car-
boxypolymethylene or carbomer 934 (as a thickeming
agent), sodium hydroxide, and purified water to 1 gram.

In various embodiments, the at least one active ingredient
in aqueous solution may comprise an NSAID. As described
above, the NSAID combined with the base composition may
include one or more of: (1) oxicams—meloxicam and
piroxicam; (2) salicylic acid derivatives—aspirin, diflunisal,
salsalate, and trilisate; (3) propionic acids—ilurbiprofen,
ibuprotfen, ketoprofen, naproxen, and oxaprozin; (4) acetic
acids—diclofenac, etodolac, indomethacin, ketorolac, nabu-
metone, sulindac, and tolmetin; (35) fenamates—meclofena-
mate; and/or (6) COX-2 inhibitors—celecoxib, rofecoxib,
and valdecoxib. In one embodiment, the NSAID comprises
a benzeneacetic acid derivative such as diclofenac or phar-
maceutically acceptable salt thereof provided 1n an aqueous
solution. For example, the diclofenac may be provided 1n an
aqueous solution comprising a diclofenac sodium solution.
In one embodiment, the diclofenac or pharmaceutically
acceptable salt thereol may comprise a diclofenac sodium
solution for topical application. The diclofenac sodium
solution may contain, for example, 1.5% (w/w) diclofenac
sodium wherein each 1 mL of solution may contain approxi-
mately 16.05 mg of diclofenac sodium. In one embodiment,
the diclofenac solution comprises a diclofenac sodium solu-
tion 1.5% (w/w) such as that manufactured under the trade
name PENNSAID® by Nuvo Manufacturing, Varennes,
Quebec, Canada for treating the pain of osteoarthritis of the
knee. The diclofenac solution may also contain various
iactive ingredients such as dimethyl sulfoxide USP
(DMSQO, 45.5% w/w), ethanol, glycerin, propylene glycol
and purified water. In one embodiment, the diclofenac
solution comprises a diclofenac sodium solution marketed
under the trade name PENNSAID® and manufactured by
Nuvo Manufacturing, Varennes, Quebec, Canada, 1 a 2%
(w/w) diclofenac solution for treating the pain of osteoar-
thritis of the knee. Fach gram of solution may contain
approximately 20 mg of diclofenac sodium and various
inactive 1ngredients such as dimethyl sulfoxide USP
(DMSO, 45.5% w/w), ethanol, purified water, propylene
glycol, and hydroxypropyl cellulose. In other embodiments,
other concentrations of diclofenac solution, such as
diclofenac sodium solutions, may be used.

The compounded transdermal cream formulated by com-
bining a commercial NSAID solution such as diclofenac
sodium solution with lidocaine and prilocaine cream accord-
ing to the embodiments described herein possess surprising
stability. For example, formulations wherein components
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comprise a solution and a carboxy polymer cream base often
times will “crack”. The compounded transdermal cream,
however, has been found to be incredibly stable and pristine
in appearance. In various embodiments, DMSO makes up
approximately 45.5% of the diclofenac solution (1.5% Stock
Solution) and comprises approximately 10% of the {inal
fimished compound, and the final compound may have
approximately 5% DMSO 1n 1it.

The combined diclofenac solution and lidocaine and

prilocaine cream may be milled, e.g., in an ointment mull,
and blended to achieve a desired creamy consistency
wherein the active ingredients are approximately evenly
dispersed within the compounded transdermal cream.

The compounded transdermal cream formulated by com-
bining a commercially manufactured lidocaine and prilo-
caine cream and a commercially manufactured diclofenac
sodium solution such as a diclofenac sodium may comprise
relatively low concentrations of the active imngredients com-
pared to conventional topical formulations including one or
more of the active ingredients. Due to the formulation and
combination described herein, the present compounded
transdermal cream may provide similar eflectiveness while
having an increased safety profile. The increased safety
profile may be especially beneficial to patients with gastric
bleeds, on blood thinners, etc. The compounded composi-
tion may also provide local anesthetics benefits while pro-
moting deeper penetration into the skin and leveraging
DMSO 1n the diclofenac sodium solution that would be
embedded into the compounded transdermal cream.

In a one embodiment, a method of formulating a com-
pounded medication product comprises combining a com-
mercially manufactured lidocaine 2.5% and prilocaine 2.5%
cream and a commercially manufactured diclofenac sodium
solution such as a diclofenac sodium 1.5% (w/w) or
diclofenac sodium 2.0% (w/w) solution to form a com-
pounded transdermal cream whereby the final concentration
by weight of the compounded transdermal cream comprises
diclofenac or diclofenac sodium at a concentration of
approximately 0.1% to approximately 1.0%, lidocaine at a
concentration of approximately 1.5% to approximately
2.25%, and prilocaine at a concentration of approximately
1.5% to approximately 2.25%. In further embodiments, the
method of formulating a compounded drug product com-
prises combining a commercially manufactured lidocaine
2.5% and prilocaine 2.5% cream and a commercially manu-
factured diclofenac solution such as a diclofenac sodium
1.5% (w/w) or diclofenac sodium 2.0% (w/w) solution
whereby the final concentration by weight of the com-
pounded drug product comprises diclofenac or diclofenac
sodium at a concentration of approximately 0.1% to
approximately 0.1% to approximately 0.75%, approxi-
mately 0.1% to approximately 0.5%, approximately 0.1% to
approximately 0.3%, approximately 0.2% to approximately
0.75%, approximately 0.2% to approximately 0.5%,
approximately 0.2% to approximately 0.3%, approximately
0.3% to approximately 0.75%, approximately 0.3% to
approximately 0.5%, or approximately 0.5% to approxi-
mately 0.75%, lidocaine at a concentration of approximately
1.5% to approximately 2.25%, and prilocaine at a concen-
tration ol approximately 1.5% to approximately 2.25%. In
turther embodiments, the method may also include combin-
ing one or more additional active ingredient medications
comprising one or more additional NSAIDs, one or more
additional local anesthetics, one or more anticonvulsants,
one or more nerve depressants, one or more muscle relax-
ants, one or more antidepressants, one or more NMDA
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receptor antagonists, or one or more opi1oid or opiate ago-
nists, and/or other active agents.

The one or more additional NSAIDs that may be further
added to or included in the compounded transdermal cream,
¢.g., combined with the lidocaine and prilocaine cream or
the diclofenac sodium solution prior to combining the lido-
caine and prilocaine cream and the diclofenac sodium solu-
tion or to the compounded transdermal cream comprising
the combined diclofenac sodium solution and the lidocaine
and prilocaine cream, may be present in an amount between
approximately 0.1% and approximately 5.0% by weight of
the final compounded transdermal cream and selected from
salicylic acid denivatives selected from aspirin, diflunisal,
salsalate, and trilisate; propionic acids selected from flurbi-
proien, ibuprofen, ketoprofen, naproxen, and oxaprozin;
tolmetin; eclofenamate; COX-2 1nhibitors selected from
celecoxib, rofecoxib, and valdecoxib, oxicams selected from
meloxicam, piroxicam; or an additional acetic acid selected
from etodolac, indomethacin, ketorolac, nabumetone, and
sulindac. The one or more anticonvulsants selected from
lamotrigine or topiramate may be added to or included 1n the
compounded transdermal cream, e.g., combined with the
lidocaine and prilocaine cream or the diclofenac sodium
solution prior to combining the lidocaine and prilocaine
cream and the diclofenac sodium solution or to the com-
pounded transdermal cream comprising the combined
diclofenac sodium solution and the lidocaine and prilocaine
cream, 1n an amount between approximately 0.1% and
approximately 5.0% of the total weight of the final com-
pounded transdermal cream. The one or more nerve depres-
sants may include gabapentin added to or included 1n the
compounded transdermal cream comprising diclofenac,
lidocaine, and prilocaine in an amount between approxi-
mately 0.1% and approximately 5.0% of the total weight of
the final compounded transdermal cream. The one or more
muscle relaxants that may be added to or included in the
compounded transdermal cream comprising diclofenac,
lidocaine, and prilocaine may be provided in an amount
between approximately 0.1% and approximately 5.0% of the
total weight of the final compounded transdermal cream.,
wherein the one or more muscle relaxants are selected from
baclofen, carisoprodol, chlorzoxazone, cyclobenzaprine,
dantrolene, diazepam, metaxalone, methocarbamol,
orphenadrine, quinine sulfate, tizamidine, and/or other
muscle relaxants. The one or more NMDA receptor antago-
nists may include ketamine added to or included in the
compounded transdermal cream comprising diclofenac,
lidocaine, and prilocaine in an amount between approxi-
mately 0.1% and approximately 5.0% of the total weight of
the final compounded transdermal cream.

In various embodiments, all or a portion of the one or
more additional active ingredient medications may comprise
a fine powder obtained by grinding commercial tablets of the
active ingredient. In some such embodiments or other
embodiments, all or a portion of the one or more additional
active ingredients may comprise a fine powder obtained
from a bulk powder source. The one or more additional
active ingredient medications may be dissolved or sus-
pended 1n a solution or suspension or provided 1n a solution
or suspension and subsequently combined with the lidocaine
and prilocaine cream belore, after, or along with, e.g.,
combined with, the diclofenac sodium solution.

In one particular embodiment, one or more additional
active imgredients are provided in the form of a fine dry
powder obtained from a bulk source, crushed commercial
tablets, or both, as described herein, may be dissolved or
suspended 1n a diclofenac sodium 1.5% (w/w) or 2.0%
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(w/w) solution and then combined with the lidocaine 2.5%
and prilocaine 2.5% cream to form the compounded trans-
dermal cream for topical administration. In a one embodi-
ment, one or more additional active ingredients are provided
in the form of a fine dry powder obtained from a bulk source,
crushed commercial tablets, or both, as described herein,
may be combined with the lidocaine and prilocaine 2.5%
cream until moistened after which diclofenac sodium 1.5%
(w/w) or 2.0% (w/w) solution may be added to form the
compounded transdermal cream for topical administration.

A method of compounding the transdermal cream may
comprise combining diclofenac sodium solution, fine pow-
der of one or more active ingredient medications obtained
from crushed tablets of one or more nerve depressants
and/or anticonvulsants, and a lidocaine and prilocaine
cream. In one formulation, the one or more anticonvulsants
are selected from lamotrigine, topiramate, or a combination
thereol and may be added to or included 1n the compounded
transdermal cream, e.g., combined with the lidocaine and
prilocaine cream or the diclofenac sodium solution prior to
combining the lidocaine and prilocaine cream and the
diclofenac sodium solution or to the compounded transder-
mal cream comprising the diclofenac sodium solution com-
bined with the lidocaine and prilocaine cream, 1n an amount
between approximately 0.1% and approximately 5.0% of the
total weight of the final compounded transdermal cream.
The one or more nerve depressants may include gabapentin
added to or included 1n the compounded transdermal cream
comprising diclofenac, lidocaine, and prilocaine in an
amount between approximately 0.1% and approximately
5.0% of the total weight of the final compounded transder-
mal cream. In one embodiment, diclofenac sodium solution
Diclofenac sodium 1.5% (w/w) or diclofenac sodium 2.0%
(w/w) solution, the fine powder obtamned from crushed
tablets of one or more nerve depressants and/or anticonvul-
sants selected from gabapentin, topiramate, lamotrigine, or
combination thereof, and a lidocaine and prilocaine cream,
such as a commercially manufactured lidocaine 2.5% and
prilocaine 2.5% cream, may be combined to produce the
compounded transdermal cream. The fine powder of medi-
cation may be combined such that medication introduced
from the fine powder 1s present 1n the compounded trans-
dermal cream 1n an amount between approximately 0.1%
and 5.0% by weight.

In various embodiments, the diclofenac sodium solution
may contain DMSO. For example, DMSO may make up
approximately 45.5% of the diclofenac solution (1.5% Stock
Solution). The finished compounded transdermal cream may
comprise approximately 10% diclofenac sodium 1.5%
(w/w) solution and approximately 5% DMSO. Diclofenac
sodium 1.5% (w/w) or diclofenac sodium 2.0% (w/w)
solution may be added to obtain a concentration by weight
of diclofenac or diclofenac sodium 1n the compounded drug
product of approximately 0.05% to approximately 0.25%,
approximately 0.05% to approximately 0.2%, approxi-
mately 0.05% to approximately 0.15%, approximately 0.1%
to approximately 0.15%, approximately 0.12% to approxi-
mately 0.15%, or approximately 0.15%. According to one
method of making a compounded drug product comprising
a transdermal cream having approximately 0.15%
diclofenac or diclofenac sodium, approximately 0.1 gm or
approximately 0.0935 mlL diclofenac sodium 1.5% (w/w)
solution may be added per gram of final compounded drug
product. The diclofenac sodium solution may be added to
the lidocaine and prilocaine cream before, after, or with the
fine powder composition. For example, the fine powder may
be wetted, dissolved, or suspending 1n the diclofenac sodium
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solution and then added to the cream. The diclofenac sodium
solution may be added in whole or 1n part to the cream and
the fine powder may be added to the mixture of diclofenac
sodium solution and cream. The diclofenac sodium solution
may be added in whole or 1n part to the cream having the fine
powder moistened or mixed therein.

The fine powder of medication that includes one or more
antidepressants and/or anticonvulsants obtained from
ground tablets of medication may include an anticonvulsant
in a low amount between approximately 0.1% and approxi-
mately 5.0% by weight of the final compounded transdermal
cream. In one embodiment, the final compounded transder-
mal cream comprises approximately 2.5% of lamotrigine,
topiramate, or a combination thereof, by weight. Other
amounts may be used, including those discussed elsewhere
herein. In one embodiment, a fine powder of lamotrigine,
topiramate, or combination thereof may be added to a
achieve a concentration in the final compounded transdermal
cream of approximately 1.0% to approximately 4.0%,
approximately 1.0% to approximately 3.0%, approximately
1.0% to approximately 2.5%, approximately 1.5% to
approximately 3.0%, approximately 1.5% to approximately
2.5%, approximately 1.5% to approximately 2.5%, or
approximately 2.0% to approximately 2.5%. Topiramate
tablets for oral administration are produced in various
strengths such as 25 mg, 50 mg, 100 mg, and 200 mg
strengths. The tablets typically contain additional 1nactives,
which may include candelilla wax, croscarmellose sodium,
hypromellose, lactose monohydrate, magnesium stearate,
microcrystalline cellulose, macrogol, polyethylene glycol,
polysorbate 80, pregelatinised starch, sodium starch glyco-
late, and ftitanium dioxide. Colorants may include 1ron
oxides. In one example formulation comprising 2.5% topi-
ramate, each gram of the compounded transdermal cream
may include approximately 0.125 tablets of 200 mg topira-
mate tablets; however, other tablet strengths may be used
wherein the amount of topiramate tablet(s) 1s modified to
account for strength difference. The 200 mg topiramate
tablets may have an average weight of approximately 0.654
g per tablet. The 200 mg topiramate tablets may be ground
to a fine powder. The fine powder may be added m an
amount of approximately 0.08175 gm per gram of the final
compounded transdermal cream to obtain approximately 25
mg/g or approximately 2.5% topiramate 1n the final com-
pounded transdermal cream. Lamotrigine tablets for oral
administration are produced 1n various strengths such as 25
mg, 100 mg, 150 mg, and 200 mg strengths. The tablets
typically contain additional inactives, which may include
colloidal silicon dioxide, lactose monohydrate, magnesium
stearate, microcrystalline cellulose, povidone, pregelati-
nized starch, and sodium starch glycolate. Additional colo-
rants may include FD&C Yellow #6, ferric oxide yellow, and
FD&C Blue #2. In one example formulation comprising
2.5% lamotrigine, each gram of the compounded transder-
mal cream may include approximately 0.125 tablets of 200
mg lamotrigine tablets ground to a fine powder. The amount
of fine powder added to obtain approximately 25 mg or
0.025 gm lamotrigine per gram of the final transdermal
cream or approximately 2.5% lamotrigine in the final com-
pounded transdermal cream may be determined by multi-
plying the portion of the tablet providing 25 mg lamotrigine
by the weight of the tablet and the final desired weight of the
compounded transdermal cream. The proportion of the table
providing 25 mg lamotrigine may be determined by dividing,
25 mg by the strength of the tablet, 200 mg in this example.

The nerve depressant may be added such that the amount
of nerve depressant in the transdermal cream may be
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between approximately 0.1% and approximately 5.0% of the
total weight of the transdermal cream. The nerve depressant
may be added in addition to or instead of one or more
anticonvulsants. Nerve depressants that may be added may
include gabapentin and/or others. Commercially available
gabapentin tablets for oral administration include 300 mg,
600 mg, and 800 mg strengths. The tablets typically contain
additional 1nactives, which may include candelilla wax,
copolyvidonum, cornstarch, hydroxypropyl cellulose, mag-
nesium stearate, poloxamer 407, and talc. In one embodi-
ment, a fine powder of gabapentin obtained from crushed
commercial tablets may be combined with the diclofenac
sodium solution and lidocaine and prilocaine cream in an
amount suilicient to achieve a concentration ol approxi-
mately 1.0% to approximately 4.0%, approximately 1.0% to
approximately 3.0%, approximately 1.0% to approximately
2.5%, approximately 1.5% to approximately 3.0%, approxi-
mately 1.5% to approximately 2.5%, approximately 1.5% to
approximately 2.5%, or approximately 2.0% to approxi-
mately 2.5% of gabapentin by weight of the final com-
pounded transdermal cream. The gabapentin may be com-
bined with the diclofenac sodium solution and lidocaine and
prilocaine cream 1nstead of or i addition to, e.g., 1n com-
bination with, one or both lamotrigine and topiramate.

The lidocaine and prilocaine cream may be combined 1n
an amount suflicient to provide the final compounded trans-
dermal cream with approximately 1.0% to approximately
5.0%, approximately 1.0% to approximately 4.0%, approxi-
mately 1.0% to approximately 3.0%, approximately 1.0% to
approximately 2.5%, approximately 1.5% to approximately
3.0%, approximately 1.5% to approximately 2.5%, approxi-
mately 1.5% to approximately 2.0%, approximately 1.75%
to approximately 2.25%, or approximately 2.0% of each of
lidocaine and prilocaine by weight. According to one
method of compounding the transdermal cream, the lido-
caine and prilocaine cream 1s a commercially available
lidocaine 2.5% and prilocaine 2.5% cream. According to one
method of compounded the transdermal cream where the
cream comprises approximately 2% of each of lidocaine and
prilocaine by weight, 0.8183 gm of lidocaine 2.5% and
prilocaine 2.5% cream 1s added per gram of the final
compounded transdermal cream.

An exemplary method of compounding the transdermal
cream according to various embodiments described here
may comprise grinding tablets comprising the active ingre-
dient medications having nerve depressant activity, such as
a nerve depressant, anticonvulsant, or combinations thereof,
into a fine powder. A mixing container containing the
lidocaine and prilocaine cream may be positioned onto a lift
in a powder containment hood and raised into the protected
area. Diclofenac sodium solution and the fine powder may
be added to the cream in the mixing container. The fine
powder may be moistened with the cream to ensure that that
dry particles are not dispersed into the surrounding envi-
ronment during mixing. The mixing container containing the
mixture may be transferred to a mixer and mixed for
approximately 15 minutes on low. The mixture may then be
milled 1n an omntment mill for approximately an additional
15 minutes on low. The omntment mill may be an Exakt
120S-450 Three Roll Mill, front roller “1”°, rear roller “3.
The compounded transdermal cream may then be packaged
in appropriate tubes.

An exemplary method of compounding the transdermal
cream according to various embodiments described here
may comprise grinding respective tablets comprising the
active ingredient medications having NSAID activity and
nerve depressant activity, such as a nerve depressant, anti-
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convulsant, or combinations thereot, into a fine powder. The
fine powder of medications may be added to the cream base,
¢.g., lidocaine and prilocaine cream. The resulting transder-
mal cream may include lidocaine in an amount between
approximately 0.5% and approximately 7.0% by weight of
the transdermal cream; prilocaine 1 an amount between
approximately 0.5% and approximately 7.0% by weight of
the transdermal cream; meloxicam in an amount between
approximately 0.01% and approximately 5.0% by weight of
the transdermal cream; and gabapentin 1 an amount
between approximately 0.5% and approximately 5.0% by
weight of the transdermal cream. When the cream base 1s
lidocaine and prilocaine cream, the resulting transdermal
cream will have less than 2.5% by weight of each of
lidocaine and prilocaine unless mixture 1s supplemented
with additional lidocaine or prilocaine, e.g., in powder or
liquid solution form.

In one embodiment, a method of compounding a trans-
dermal cream comprising approximately 2.0%, such as
approximately 2.15%, by weight of both lidocaine and
prilocaine, approximately 0.09% by weight meloxicam, and
approximately 2.5% by weight gabapentin may include
crushing tablets of meloxicam and gabapentin to form a fine
powder and adding the fine powder to lidocaine and prilo-
caine cream. Each gram of compounded transdermal cream
includes fine powder from 0.0625 25 mg meloxicam tablets
having an average weight of 0.179 g per tablet. Each gram
of compounded transdermal cream includes fine powder
from 0.0313 800 mg gabapentin tablets having an average
tablet weight of 1.11 g per tablet. The fine powder may be
added to the lidocaine and prilocaine cream (2.5%/2.5%),
wherein each gram of the compounded transdermal cream
contains approximately 0.86 g of lidocaine and prilocaine
cream. Additional powders, excipients, base creams, wetting
agents, etc. may be added to desired weight. For example,
for every gram ol compounded transdermal cream, approxi-
mately 0.0941 grams of liquid may be added, which, 1n some
embodiments, may be used as a wetting agent. The liquid
may comprise those described herein, e.g., DMSO, water,
purified water, water for injection, etc. In a further embodi-
ment, the fine powder may be added to approximately 0.954
gm of lidocaine and prilocaine cream resulting 1n a com-
pounded transdermal cream comprising approximately
2.385% by weight of each of lidocaine and prilocaine.

IX. Additional Exemplary Embodiments

The present embodiments may include the presence of
DMSO and/or Sterile Water for Irrigation, such as DMSO or
Sterile Water for Irrigation 1n a suihicient quantity to allow
tor the topical delivery of the active ingredients mentioned
herein. For instance, during the methods discussed herein,
the DMSO may be removed and replaced with Sterile Water
for Irnigation. The transdermal cream may be DMSO-iree.
The transdermal cream of the present embodiments may be
compounded to have no bulk ingredients 1n 1t. For example,
one or more of the ingredients may be obtained from
crushing tablets comprising the ingredients. The tablets may
comprise commercially manufactured tablets formulated for
oral administration. The tablets may therefore further
include various excipients formulated for oral administra-
tion, which may include gastrointestinal, sublingual, buccal,
or other suitable route of oral administration. According to
some embodiments, the transdermal cream of the present
embodiments may be compounded with one or more,
including, 1 at least one embodiment, all ingredients
obtained through bulk sources. The bulk sources may com-
prising one or more of the ingredients 1n a powder, such as
a fine powder form.
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In one aspect, compounded meloxicam, topiramate (and/
or lamotrigine), lidocaine, and prilocaine cream may contain
strictly commercially available medications. DMSO, which
may be 1n some cream embodiments disclosed herein, may
be replaced with Sterile Water for Irrigation. Sterile Water
for Irrigation may act as a primary or sole penetration
enhancer in some embodiments.

Although experimentation and 1vestigation continues, 1t
1s believed that some detriments may develop from a tran-
sition to a DMSO-1ree compounded transdermal cream. It 1s
believed that the removal of DMSO from certain compounds
may decrease the effectiveness of the compound given that
the primary penetrant 1s no longer present. Also, patients that
have received the previous compounded version containing
DMSO may experience lower eflicacy rates. It 1s also
believed that the transition of the formula may, at best, give
the same ethicacy that the patients previously had experi-
enced, and, at worst, decrease eflicacy due to the absence of
DMSO.

On the other hand, the use of Sterile Water for Irrigation
instead of DMSO may be cheaper and involve an easier
method of manufacture. Also, Sterile Water for Irrigation 1s
an FDA-approved commercially available medication.

In one embodiment, the transdermal cream comprises a
nerve depressant, lidocaine, and prilocaine. A method of
compounding the transdermal cream may comprise adding
the fine powder medication comprising the nerve depressant
to a starting transdermal cream or base. As described above,
the fine powder medication may be obtained by crushing
tablets of the medication, such as commercial tablets of the
nerve depressant. As also described above, the fine powder
medication may be obtained using bulk sources, which may
include powder that may be ground to fine powder or the
medication 1 a fine powder form. The fine powder of
medication, e.g., nerve depressant, may be added to a
transdermal cream or base composition contaiming both
lidocaine and prilocaine. In another embodiment, the fine
powder medication added to the transdermal cream or base
composition further includes one or both lidocaine and
prilocaine. In one particular instance of the above embodi-
ment, the nerve depressant comprises or consists ol gaba-
pentin. In a further embodiment, gabapentin 1s added to the
starting transdermal cream or base composition 1n a suili-
cient amount such that the final transdermal cream 1ncludes
the approximately 1% to approximately 10%, approximately
3% to approximately 9%, or approximately 5% to approxi-
mately 8% by weight gabapentin and approximately 0.5% to
approximately 5.0% by weight of each of lidocaine and
prilocaine with DMSO or without DMSO. In one such
embodiment gabapentin 1s added to the starting transdermal
cream or base composition in a suilicient amount such that
the final transdermal cream includes the approximately 6%
by weight gabapentin and approximately 2% by weight of
cach of lidocaine and prilocaine. In one embodiment the
final transdermal cream includes DMSO. In another embodi-
ment the final transdermal cream does not include DMSO.
For example, the method of compounding the above trans-
dermal cream may include addition of DMSO to the starting
transdermal cream or base or to the cream or base after
gabapentin has been added or at an intermediate point of the
compounding process. As described herein, all or a portion
of the fine powder medication may be wetted with DMSO
prior to addition to the transdermal cream. In embodiments
without DMSOQO, the fine powder medication may be added
directly to the cream or base or, in some embodiments, the
fine powder medication may be wetted with liquid such as
Sterile Water for Irrigation.
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In a further embodiment, the transdermal cream com-
prises a nerve depressant, lidocaine, prilocaine, and a
NSAID. The method of compounding the transdermal cream
may further comprise adding the fine powder medication
comprising the nerve depressant and NSAID to a starting
transdermal cream or base. The fine powder medication
comprising the fine powders of the nerve depressant and
NSAID may be added together or separate. As described
above, the fine powder medication may be obtained by
crushing tablets of the medication, such as commercial
tablets of the nerve depressant and the NSAID. As also
described above, the fine powder medication may be
obtained from bulk sources, which may include powder
medication that may be ground to fine powder or the
medication 1n a fine powder form. The fine powder medi-
cation, €.g., a nerve depressant and NSAID, may be added
to the transdermal cream or base composition containing
both lidocaine and prilocaine, which may be a commercially
manufactured lidocaine and prilocaine cream, such as lido-
caine 2.5% and prilocaine 2.5% cream. In another embodi-
ment, the fine powder medication added to the transdermal
cream or base composition further includes one or both
lidocaine and prilocaine. In one particular instance of the
above embodiment, the nerve depressant comprises or con-
s1sts of gabapentin and the NSAID comprises or consists of
diclofenac. In one embodiment, gabapentin and diclofenac
are added to the starting transdermal cream or base compo-
sition 1n a suilicient amount such that the final transdermal
cream 1ncludes approximately 1% to approximately 10%,
approximately 1% to approximately 6%, or approximately
2% to approximately 3% by weight gabapentin, approxi-
mately 1% to approximately 10%, approximately 2% to
approximately 8%, approximately 3% to approximately 7%,
or approximately 4% to approximately 6% by weight
diclofenac, and approximately 0.5% to approximately 5.0%
by weight of each of lidocaine and prilocaine with DMSO or
without DMSO. In one such embodiment gabapentin and
diclofenac are added to the starting transdermal cream or
base composition in suflicient amounts such that the final
transdermal cream 1ncludes the approximately 3% by weight
gabapentin, approximately 5% by weight diclofenac, and
approximately 2% by weight of each of lidocaine and
prilocaine. In one embodiment the final transdermal cream
includes DMSO. In another embodiment the final transder-
mal cream does not include DMSO. For example, the
method of compounding the above transdermal cream may
include addition of DMSO to the starting transdermal cream
or base or to the cream or base after gabapentin, diclofenac,
or both have been added or at an intermediate point of the
compounding process. As described herein, all or a portion
of the fine powder medication may be wetted with DMSO
prior to addition to the starting transdermal cream or base
composition. In embodiments without DMSQ, the fine pow-
der medication may be added directly to the cream or base
or, in some embodiments, the fine powder medication may
be wetted with liquid such as Sterile Water for Irrigation.

In additional embodiments, the compounded transdermal
cream comprises a nerve depressant, NSAID, lidocaine,
prilocaine, and a muscle relaxant. The method of compound-
ing the transdermal cream may further comprise adding the
fine powder medication comprising the nerve depressant,
NSAID, and muscle relaxant to a starting transdermal cream
or base. The fine powder medication comprising the fine
powders of the nerve depressant, NSAID, and muscle relax-
ant may be added together or separate. As described above,
the fine powder medication may be obtained by crushing
tablets of the medication, such as commercial tablets of the
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nerve depressant, the NSAID, the muscle relaxant. As also
described above, the fine powder medication may be
obtained from bulk sources, which may include powder
medication that may be ground to fine powder or the
medication 1 a fine powder form. The fine powder medi-
cation, e.g., the nerve depressant, the NSAID, and the
muscle relaxant, may be added to the transdermal cream or
base composition containing both lidocaine and prilocaine.
In another embodiment, the fine powder medication added
to the transdermal cream or base composition further
includes one or both lidocaine and prilocaine, which may be
a commercially manufactured lidocaine and prilocaine
cream, such as lidocaine 2.5% and prilocaine 2.5% cream. In
one particular form of the above embodiment, the nerve
depressant comprises or consists of gabapentin, the NSAID
comprises or consists of diclofenac, and the muscle relaxant
comprises or consists of cyclobenzaprine. In one embodi-
ment, gabapentin, diclofenac, and cyclobenzaprine are
added to the starting transdermal cream or base composition
in a suflicient amount such that the final transdermal cream
includes the approximately 1% to approximately 10%,
approximately 1% to approximately 6%, or approximately
2% to approximately 3% by weight gabapentin, approxi-
mately 1% to approximately 10%, approximately 2% to
approximately 8%, approximately 3% to approximately 7%,
or approximately 4% to approximately 6% by weight
diclofenac, approximately 0.5% to approximately 1.5% by
weight cyclobenzaprine and approximately 0.5% to approxi-
mately 5.0% by weight of each of lidocaine and prilocaine
with DMSO or without DMSO. In one such embodiment
gabapentin and diclofenac are added to the starting trans-
dermal cream or base composition 1 suflicient amounts
such that the final transdermal cream includes the approxi-
mately 3% by weight gabapentin, approximately 5% by
weilght diclofenac, approximately 1% by weight cycloben-
zaprine, and approximately 2% by weight of each of lido-
caine and prilocaine. In one embodiment the final transder-
mal cream includes DMSO. In another embodiment the final
transdermal cream does not include DMSO. For example,
the method of compounding the above transdermal cream
may include addition of DMSO to the starting transdermal
cream or base or to the cream or base after gabapentin,
diclofenac, or both have been added or at an intermediate
point of the compounding process. As described herein, all
or a portion of the fine powder medication may be wetted
with DMSO prior to addition to the starting transdermal
cream or base composition. In embodiments without
DMSQO, the fine powder medication may be added directly
to the cream or base or, in some embodiments, the fine
powder medication may be wetted with liquid such as Sterile
Water for Irrigation.

In one embodiment, the transdermal cream comprises a
NSAID, lidocaine, and prilocaine. A method of compound-
ing the transdermal cream may comprise adding the fine
powder medication comprising the NSAID to a starting
transdermal cream or base. As described above, the fine
powder medication may be obtained by crushing tablets of
the medication, such as commercial tablets of the NSAID.
As also described above, the fine powder medication may be
obtained using bulk sources, which may include powder that
may be ground to fine powder or the medication 1n a {ine
powder form. The fine powder of medication, e.g., NSAID,
may be added to a transdermal cream or base composition
containing both lidocaine and prilocaine, which may be a
commercially manufactured lidocaine and prilocaine cream,
such as lidocamne 2.5% and prilocaine 2.5% cream. In
another embodiment, the fine powder medication added to
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the transdermal cream or base composition further imncludes
only one lidocaine and prilocaine. In one particular instance
of the above embodiment, the NSAID comprises or consists
of diclofenac. In a further embodiment, diclofenac 1s added
to the starting transdermal cream or base composition 1n a
suflicient amount such that the final transdermal cream
includes the approximately 1% to approximately 10%,
approximately 2% to approximately 8%, or approximately
4% to approximately 6% by weight of diclofenac and
approximately 0.5% to approximately 5.0% by weight of
cach of lidocaine and prilocaine with DMSO or without
DMSO. In one such embodiment either the diclofenac or the
ibuproten 1s added to the starting transdermal cream or base
composition 1n a suflicient amount such that the final com-
pounded transdermal cream includes the approximately 5%
by weight diclofenac and approximately 2% by weight of
cach of lidocaine and prilocaine. In one embodiment the
final compounded transdermal cream includes approxi-
mately 5% by weight diclofenac and DMSO. In another
embodiment the final compounded transdermal cream does
not include DMSO. For example, the method of compound-
ing the above transdermal cream may include addition of
DMSO to the starting transdermal cream or base or to the
cream or base after diclofenac has been added or at an
intermediate point of the compounding process. As
described herein, all or a portion of the fine powder medi-
cation, for example, the diclofenac, may be wetted with
DMSQO prior to addition to the transdermal cream. In
embodiments without DMSOQO, the fine powder medication,
for example, the 1buprofen, may be added directly to the
cream or base or, in some embodiments, the fine powder
medication, for example, the ibuprofen, may be wetted with
liquid such as Sterile Water for Irrigation.

In one aspect, a transdermal cream that permits the
simultaneous administration of multiple medications 1n low
concentrations may be provided. The transdermal cream
may include lidocaine in an amount between approximately
0.5% and approximately 7.0% by weight of the transdermal
cream; prilocaine 1 an amount between approximately
0.5% and approximately 7.0% by weight of the transdermal
cream; meloxicam 1n an amount between approximately
0.01% and approximately 5.0% by weight of the transdermal
cream; and lamotrigine 1n an amount between approximately
0.5% and approximately 5.0% by weight of the transdermal
cream. In one embodiment, the transdermal cream may
comprise approximately 2.0% by weight of both lidocaine
and prilocaine, approximately 0.09% by weight meloxicam,
and approximately 2.5% by weight lamotrigine. As a resullt,
the transdermal cream may allow for the topical adminis-
tration of lidocaine, prilocaine, meloxicam, and lamotrigine
simultaneously during use. The transdermal cream may
turther include only or primarily Sterile Water for Irrigation
as a penetration enhancer or other component, and be devoid
of DMSO or DMSO-Iree.

In another aspect, a transdermal cream that permits the
simultaneous administration of multiple medications in low
concentrations may be provided. The transdermal cream
may include lidocaine 1n an amount between approximately
0.5% and approximately 7.0% by weight of the transdermal
cream; prilocaine 1 an amount between approximately
0.5% and approximately 7.0% by weight of the transdermal
cream; meloxicam in an amount between approximately
0.01% and approximately 5.0% by weight of the transdermal
cream; and topiramate 1n an amount between approximately
0.5% and approximately 5.0% by weight of the transdermal
cream. In one embodiment, the transdermal cream may
comprise approximately 2.0% by weight of both lidocaine
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and prilocaine, approximately 0.09% by weight meloxicam,
and approximately 2.5% by weight topiramate. As a result,
the transdermal cream may allow for the topical adminis-
tration of lidocaine, prilocaine, meloxicam, and topiramate
simultaneously during use. The transdermal cream may
turther include only or primarily Sterile Water for Irrigation
for penetration enhancement or as a wetting component,
and/or be devoid of DMSO or DMSO-iree.

In another aspect, a transdermal cream that permits the
simultaneous administration of multiple medications 1n low
concentrations may be provided. The transdermal cream
may include lidocaine 1n an amount between approximately
0.5% and approximately 7.0% by weight of the transdermal
cream; prilocaine 1 an amount between approximately
0.5% and approximately 7.0% by weight of the transdermal
cream; meloxicam 1n an amount between approximately
0.01% and approximately 5.0% by weight of the transdermal
cream; and gabapentin in an amount between approximately
0.5% and approximately 5.0% by weight of the transdermal
cream. In one embodiment, the transdermal cream may
comprise approximately 2.0%, such as approximately
2.15%, by weight of both lidocaine and prilocaine, approxi-
mately 0.09% by weight meloxicam, and approximately
2.5% by weight gabapentin. As a result, the transdermal
cream may allow for the topical administration of lidocaine,
prilocaine, meloxicam, and gabapentin simultaneously dur-
ing use. The transdermal cream may further include only or
primarily Sterile Water for Irmmgation for penetration
enhancement or as a wetting component, and/or be devoid of
DMSO or DMSO-iree.

In another aspect, a method of compounding one or more
medications with a transdermal cream for the topical admin-
istration of a compounded therapy may be provided. The
method may include grinding up one or more tablets of a
NSAID, an anticonvulsant, a nerve depressant, a muscle
relaxant, a NMDA (N-Methyl-D-aspartate) receptor antago-
nist, an opiate or opioid agonist, and/or antidepressant nto
a fine powder of medication. In an alternate aspect, one or
more, mcluding all, of the medications may be obtained
from bulk sources. The medications obtained from bulk
sources may be in the form of a powder, which may be a fine
powder or may be further ground into a fine powder prior to
compounding with the transdermal cream or gel, which may
be a commercially manufactured lidocaine and prilocaine
cream, such as lidocaine 2.5% and prilocaine 2.5% cream.
The method may include wetting the fine powder of medi-
cation mixture with DMSO or Sterile Water for Irrigation.
The method may also include adding the fine powder of
medication to a transdermal cream or base composition
containing both lidocaine and prilocaine, the transdermal
cream including both lidocaine and prilocaine 1n an amount
of between approximately 0.5% and approximately 7.0% by
weilght of the transdermal cream, respectively. The method
may include adding the fine powder of compounded medi-
cation to the starting transdermal cream or base composition
in a suflicient amount such that the final transdermal cream
includes the compounded medication that 1s ground up 1n a
low amount of between approximately 0.01% and approxi-
mately 5.0% by weight of the transdermal cream. In one
embodiment, an amount of ground up medication 1s added
to the base composition such that the final transdermal
cream contains low concentrations of several active ingre-
dients and 1s approximately 2.0% by weight lidocaine,
approximately 2.0% by weight prilocaine, approximately
0.09% by weight meloxicam, and approximately 2.5% by
weight either lamotrigine or topiramate. As noted above,
method may include mixing medications with the base
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composition for topical administration to a patient. The
medications may include one or more local anesthetics, such
as lidocaine, prilocaine, or benzocaine; one or more
NSAIDs, such as meloxicam; and one or more nerve depres-
sants and/or anticonvulsants, such as gabapentin, topira-
mate, or lamotrigine. Accordingly, the method may include
addition of a fine powder of gabapentin 1n addition to or
instead of topiramate or lamotrigine. Thus, in one embodi-
ment, the method may include adding the fine powder of
compounded medication to the starting transdermal cream or
base composition 1n a suilicient amount such that the final
transdermal cream includes the compounded medication
that 1s ground up 1n a low amount of between approximately
0.01% and approximately 5.0% by weight of the transdermal
cream. In one embodiment, an amount of ground up medi-
cation 1s added to the base composition such that the final
transdermal cream contains low concentrations of several
active imgredients and 1s approximately 2.0% by weight
lidocaine, approximately 2.0% by weight prlocaine,
approximately 0.09% by weight meloxicam, and approxi-
mately 2.5% by weight gabapentin. In one embodiment, the
transdermal cream may further include only or primarily
Sterile Water for Irrigation for penetration enhancement or
as a wetting component, and/or be devoid of DMSO or
DMSO-1ree.

In another aspect, a method of compounding medications
with a transdermal cream for the topical administration of a
compounded therapy may be provided. The method may
include grinding up tablets of two or more medications 1nto
a fine powder of compounded medication. The two or more
compounded medications to be ground up may be selected
from a NSAID, an anticonvulsant, a nerve depressant, a
muscle relaxant, a NMDA receptor antagonist, a local anes-
thetic, an antidepressant, and an opioid or opiate agonist.
The method may include wetting the fine powder of com-
pounded medication with DMSO or Sterile Water for Irri-
gation. The method may include then adding the fine powder
of compounded medication to a transdermal cream or gel
such that the transdermal cream or gel allows for topical
delivery of the two or more compounded medications for
simultaneous treatment of two or more ailments when the
transdermal cream or gel 1s topically applied. The transder-
mal cream may further include only or primarily Sterile
Water for Irrigation for penetration enhancement or as a
wetting component, and/or be devoid of DMSO or other
penetration enhancers.

The present disclosure also includes a stability-indicating,
method for the analysis of compounded transdermal creams.
As presented in the following example forced degradation
study performed on a compounded transdermal cream
preparation comprising Meloxicam/Gabapentin/Lidocaine/
Prilocaine Cream 0.09%/2.5%/2.15%/2.15%, the methods
used are stability-indicating. The methods described below
and similar may be used to establish stability-indicating
methods for analysis of other compounded transdermal
creams using similarly designed forced degradation studies.

At least two degradation conditions may be used to
determine specificity. In the exemplary protocol, two deg-
radation conditions, heat and acid, were used. With respect
to the heat degradation condition, 1 gram samplings of the
preparation were heated at 40° C., 65° C., and 80° C. At day
2, day 3, day 5 and day 16, the treated samples were taken
out and analyzed. With respect to the acid degradation
condition, 120 uLL of 0.IN HCIl was added to 1 gram
samplings of the preparation. The acid degradation treated
samplings were then either kept at room temperature or

heated at 40° C. and 65° C. At day 2, day 3, day 5 and day
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16, the treated samplings were taken out and analyzed.
Samples were prepared by addition of 24 ml of Methanol to
1 gram of preparation. Each sample was then vortexed for 1
minute, microwaved twice for 5 seconds, sonicated for 2
minutes, vortexed for 1 minute, and centrifuged for 15
minutes. The extract was injected directly for the analysis of
Meloxicam. A 1:10 dilution with Methanol was done for the
analysis of Lidocaine and Prilocaine. For the analysis of
Gabapentin, the extract was further diluted with DI Water to
S ug/mL. An internal standard was added to obtain a same
final concentration. Samplings of the heat and acid treated
preparations were treated the same way. Lidocaine standard
was prepared by accurately weighing and dissolving Lido-
caine Hydrochloride USP Monohydrate (PCCA, C169931)
in Methanol to a final concentration of 110 to 130 pug/mlL..
Prilocaine standard was prepared by accurately weighing
and dissolving Prilocaine Hydrochloride USP (PCCA,
C171202) in Methanol to a similar final concentration.
Meloxicam standard was prepared by accurately weighing
and dissolving Meloxicam USP (PCCA, (C168649) 1n
Methanol to a concentration of 100 pg/ml. Gabapentin
standard was prepared with Gabapentin USP (PCCA,
C162777) n DI water as well as the internal standard
(S)-(+)-a-Aminocyclohexanepropionic acid hydrate (Sigma,
lot# MKBP4348V).

Standards and samples for Lidocaine, Prilocaine, and
Meloxicam were analyzed with a gradient method on a
Waters Acquity UPLC equipped with a PDA detector. Eluent
A was prepared by adding 1 mL of Trnifluroacetic acid to 1
L. of DI Water. Eluent B was prepared by adding 1 mL of
Trifluoroacetic acid to 1 L of Acetonitrile. The tlow rate was
1 mL per minute. The column temperature was 50° C. The

injection volume was 2 ul.. The sample tray was kept at 22°
C. The LC column was Acclaim RSLC PA2 Polar Advantage

II, 2.2 um 120 A 2.1x150 mm from Thermo Scientific. The
analysis time was 14 minutes with an additional 1 minute
delay. The gradient was set as described 1n Table III. The
processing wavelengths were 215 nm for Lidocaine, 220 nm
for Prilocaine and 353 nm for Meloxicam.

TABLE 111

Gradient Used for Analysis of Standards and
Samples of Lidocaine, Prilocaine, Meloxicam

Minutes Eluent A % Fluent B %
0 0R.0 2.0
6 8&.0 12.0
13 20.0 R0.0
13.2 0R.0 2.0

Standards and samples for Gabapentin were analyzed
with a gradient method on a Waters Acquity UPLC equipped
with a PDA detector as well as a QDa detector. Eluent A was
prepared by adding 1 mL of Formic acid to 1 L of DI Water.
Eluent B was prepared by adding 1 mL of Formic acid to 1
L of Acetonitrile. The flow rate was 0.8 mL per minute. The
column temperature was 350° C. The mjection volume was 1
ul.. The sample tray was kept at 22° C. The UPLC column
was Acquity UPLC BEH C18 1.7 um 2.1x30 mm from
Waters. The analysis time was 2.1 minutes with an addi-
tional 1 minute delay. The gradient was set as described in
Table IV. The QDa detector was operated in the positive scan
mode; the cone voltage was set at 15 V; the capillary voltage
was set at 0.8 kV: the 1ons were scanned from 50 to 600
Daltons to obtain a total ion chromatogram. Standards and
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samples were monitored at (M+H)+=172.24 Daltons for
Single Ion Monitoring (SIM).

TABL.

L1l

IV

Gradient Used for Analysis of Standards
and Samples of Meloxicam

Minutes Eluent A % Eluent B %
0 95.0 5.0
1.50 40.0 60.0
2.00 5.0 05.0
2.10 95.0 5.0

Percent recoveries of Lidocaine for untreated and treated
samples are shown 1n Table V. FIGS. 3A-3D present exem-
plary chromatograms of standard, untreated, heat treated,
and acid treated Lidocaine samples, respectively. Retention
time for Lidocaine 1s at 4.89 minutes.

TABLE V

Recovery of Lidocaine (%)

Day 0 Day 2 Day 3 Day >
Untreated 102 106 99.0 103
40° C. 102 99.0 96.7
65° C. 94.1 86.1 86.4
80° C. 70.0 58 49.9
H+, RT 104 101 102
H+, 40° C. 100 96.%8 99.4
H+, 65° C. 93.8 85.6 83.8

RT = 22-25° C.

Percent recoveries of Prilocaine for untreated and treated
samples are shown in Table VI. FIGS. 4A-4D present
exemplary chromatograms of standard, untreated, heat

treated, and acid treated Prilocaine samples, respectively.
Retention time for Prilocaine 1s at 5.34 minutes.

TABLE VI

Recovery of Prilocaine (%)

Day 0 Day 2 Day 3 Day >
Untreated 101 101 102 99.0
40° C. 9R8.7 96.4 92.9
65° C. 90.0 R7.7 83.2
80° C. 60.7 4%.3 40.7
H+, RT 98.2 96.5 97.2
H+, 40° C. 96.4 92.6 93.2
H+, 65° C. 90.6 51.3 81.9

RT = 22-25° C.

Percent recoveries of Meloxicam for untreated and treated
samples are shown in Table VII. FIGS. SA-5D present
exemplary chromatograms of standard, untreated, heat
treated, and acid treated Meloxicam samples, respectively.
Retention for Meloxicam 1s at 10.9 minutes. The acid
degradation of Meloxicam shows a degradant peak at 10.404
minutes.

TABLE VII

Recovery of Meloxicam (%)

Day 0 Day 2 Day 3 Day 5 Day 16
Untreated 102 104 102 103 102
40° C. 101 102 102 102
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TABLE VII-continued

Recovery of Meloxicam (%)

Day 0 Day 2 Day 3 Day 5 Day 16
65° C. 101 101 100 95.5
80° C. 95.9 93.3 90.3 52.0
H+, RT 103 101 101 101
H+, 40° C. 102 101 102 100
H+, 65° C. 101 99.5 7.7 89.3
RT =22-25° C.

The Total Ion Chromatograms (TIC) are shown 1n FIGS.
6A-6C present exemplary Total Ion Chromatograms (TIC)
for the untreated, heat treated, and acid treated Gabapentin
samples, respectively. As a high concentration was needed
for this TIC experiment, samples were not diluted. The
extracts were 1njected directly and did not contain the
internal standard. The retention time of Gabapentin was at
0.49 minute. The major degradant at 1.18 minute was caused
both by acid and by heat.

FIGS. 7A-7D present exemplary chromatograms showing
the standard, untreated, heat treated, and acid treated gaba-
pentin samples for the SIM experiment. The retention time
of the internal standard would be at 0.72 minutes. At that
retention time, (M+H)*172.24 was not seen. This indicated
that no interference between the internal standard and the
degradation products.

The above degradation study performed for Lidocaine,
Prilocaine, Meloxicam and Gabapentin in Meloxicam/Gaba-
pentin/Lidocaine/Prilocaine 0.09%/2.5%/2.15%/2.15
Cream shows no co-elution or interference between degra-
dants and API in all samples (stressed and untreated), thus,
it demonstrates specificity. The methods used for this study
are therefore stability-indicating methods.

The present invention may be embodied 1n other forms
without departing from the spirit or essential attributes
thereol and, accordingly, reference should be had to the
following claims rather than the foregoing specification as
indicating the scope of the invention. Further, the 1llustra-
tions of arrangements described herein are intended to
provide a general understanding of the various embodi-
ments, and they are not intended to serve as a complete
description. Many other arrangements will be apparent to
those of skill in the art upon reviewing the above descrip-
tion. Other arrangements may be utilized and derived there-
from, such that logical substitutions and changes may be
made without departing from the scope of this disclosure.

This disclosure 1s mtended to cover any and all adapta-
tions or variations of various embodiments and arrange-
ments ol the invention. Combinations of the above arrange-
ments, and other arrangements not specifically described
herein, will be apparent to those of skill in the art upon
reviewing the above description. Therefore, 1t 1s intended
that the disclosure not be limited to the particular arrange-
ment(s) disclosed as the best mode contemplated for carry-
ing out this mvention, but that the mnvention will include all
embodiments and arrangements falling within the scope of
the appended claims.

What 1s claimed 1is:

1. A method of making a compounded transdermal cream,
the method comprising: grinding up one or more tablets of
a Non-Steroidal Anti-Inflammatory Drug (NSAID) to pro-
duce a fine powder, wherein the NSAID comprises meloxi-
cam; grinding up one or more tablets of one or more nerve
depressants to produce a fine powder, wherein the one or
more nerve depressants comprises gabapentin; wetting the
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ground fine powders with a wetting agent; and adding the
wetted ground fine powders to an eutectic mixture of lido-
caine and prilocaine 1 an emulsified topical cream 1n the
form of a lidocaine 2.5%-prilocaine 2.5% cream to form a
compounded transdermal cream, wherein the compounded 5
transdermal cream comprises between 0.05% and 0.15% by
weight meloxicam, between 1.0% and 5.0% by weight
gabapentin, and 80% or more by weight of the eutectic
mixture comprising lidocaine and prilocaine 1n an emulsified
topical cream 1n the form of a lidocaine 2.5%-prilocaine 10
2.5% cream, and wherein the percent weights of lidocaine
and prilocaine are 1n matched amounts.

2. The method of claim 1, wherein the compounded
transdermal cream comprises 0.09% by weight meloxicam.

3. The method of claim 2, wheremn the compounded 15
transdermal cream comprises 2.15% by weight of each of
lidocaine and prilocaine.

4. The method of claim 1, wherein the compounded
transdermal cream comprises 2.5% by weight gabapentin.

5. The method of claim 4, wherein the compounded 20
transdermal cream comprises 2.15% by weight of each of
lidocaine and prilocaine.

6. The method of claim 1, wherein the compounded
transdermal cream comprises 0.09% by weight meloxicam
and 2.5% by weight gabapentin. 25

7. The method of claim 6, whereimn the compounded
transdermal cream comprises 2.15% by weight of each of
lidocaine and prilocaine.

8. The method of claim 7, wherein the wetting agent
comprises purilled water. 30
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