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POST-SURGICAL PAIN TREATMENT 

TECHNICAL FIELD 

100011 The disclosure relates generally to methods of treating postsurgical pain. The methods 

comprise administration of a neurokinin (NK-1) receptorantagonist in combination with a pain 

medication. This disclosure also relates to pharmaceutical composition comprising a local anesthetic, 

an NK-1 receptor antagonist, and a delivery vehicle.  

BACKGROUND 

100021 Pain is defined by the International Association for the Study of Pain (IASP) as an 

unpleasant sensory and emotional experience associated with actual or potential tissue damage, or 

described in terms of such damage (Classification of Chronic Pain, 2nd Ed., Eds. Merkskey & Bogduk, 

IASP Press, 1994). An effective pain treatment modality is generally considered to be one which 

provides relief of pain with minimal adverse and/or unwanted side-effects. Treatment of acute pain, 

such as post-operative pain following surgery, isan areaof active investigation. Indeed, the effective 

treatment of post-operative pain is now considered to be an essential component of the overall care of a 

surgical patient.  

100031 Post-surgical pain, which can be nociceptive in nature, is generally due to inflammation from 

tissue trauma (e.g., due to the surgical incision, dissection or burns) or direct nerve injury (e.g., nerve 

transection, stretching, or compression). Pain relief is of primary importance to almost every patient 

undergoing surgery and to medical personnel treating or caring for a patient undergoing or recovering 

from a surgical procedure. Pre-operatively, one of the most common questions asked by patients 

pertains to the amount of pain that they will experience following surgery (Vadivelu, N., Yale J. of 

Biology and Medicine 83 (2010), p. 11-25). Effective analgesia is vital for ensuring patient comfort, 

encouraging early mobilization, promoting earlier patient discharge from the medical setting (e.g., 

hospital, outpatient facility or the like), and for providing enhanced recovery times. Effective treatment 

of post-operative pain may also reduce the onset/occurrence of chronic pain syndromes such as 

neuropathicpain and/or the development of depression. Additional advantages of effective post

operative pain management include fewer pulmonary and cardiac complications and a reduced risk of 

deep vein thrombosis (Ransay, M., Proc (Bayl Univ Med Cenrl). 2000 Jul; 13(3):244-247). In 

contrast, inadequate pain control may result in increased morbidity or mortality (Sharrock NE, et al., 

Anesth Analg. 1995 Feb; 80(2):242-8).  

[00041 Unfortunately, although there has been a significant increase in knowledge related to the 

physiology of pain over the last decade, the resulting implications in clinical practice have failed to 

followsuit. Even after decades of advances in the understanding of the physiology and psychology of 

pain, one of the mainstays of pain therapy remains the use of opioids. While effective analgesics, 
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opioids also carry with them many undesirable side effects, such as sedation, respiratory depression, 

nausea and vomiting, hypotension, bradycardia, risk of addiction, to name a few.  

100051 One approach for providing localized, effective, long-acting relief of pain, particularly acute 

pain such as post-surgical pain, is the utilization of a sustained or extended release system. Numerous 

factors can impact the design of an effective drug delivery system and certain classes of drugs, such as 

the local anesthetics, are typically considered to be relatively short lasting such that they are most often 

used only in relatively minorormoderate procedures. There remains a need formethods forthe 

treatment of post-operative pain that are long-lasting, efficacious, convenient to administer, and that can 

overcome some of the drawbacks associated with the use of opioids. The present methods satisfy these 

and other needs.  

100061 NK-I receptor antagonists are a class of compounds known for the treatment of nausea and 

vomiting associated with cancer chemo-therapy. They have failed to show efficacy in clinical trials of a 

variety of clinical pain states. This application demonstrates that the combinational use of aNK-I 

receptor antagonist and pain medication in a particular manner can reduce post-surgical pain more 

significantly than the use of the individual active agent alone or other mariners of the same 

combinational use.  

BRIEF SUMMARY 

100071 The following aspects and embodiments thereof described and illustrated beloware meant to 

be exemplary and illustrative, not limiting in scope.  

10008] In one aspect, a pharmaceutical composition comprising a pain medication, an NK-I 

receptor antagonist, and a delivery vehicle is provided.  

100091 In one embodiment, a pharmaceutical composition comprising a local anesthetic, an NK

receptor antagonist, and a delivery vehicle is provided.  

100101 In one embodiment. a pharmaceutical composition comprising an anti-inflammatory agent., 

an NK-I receptor antagonist, and a delivery vehicle is provided.  

[00111 In one embodiment, a pharmaceutical composition comprising a nonsteroidal anti

inflammatory agent (NSAID), an NK-1 receptor antagonist, and a delivery vehicle is provided. In one 

embodiment, aphannaceutical composition comprising a nonsteroidal anti-inflammatory agent 

(NSAID), an NK-I receptorantagonist, a local anesthetic, and a delivery vehicle is provided.  

100121 In one embodiment, a pharmaceutical composition comprising a steroidal anti-inflammatory 

agent, an NK- Ireceptor antagonist, a local anesthetic, and a delivery vehicle is provided.  

100131 In one embodiment, a pharmaceutical composition comprising an analgesic agent, an NK-I 

receptor antagonist, and a delivery vehicle is provided.  
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10014] In some embodiments, a pharmaceutical composition comprising a NK-I receptor 

antagonist, a local anesthetic, and a steroid is provided. In some embodiments, a pharmacutical 

composition comprising a NK-1 receptor antagonist, a local anesthetic, and an analgesic is provided.  

100151 In some embodiment, the local anesthetic is a caine type anesthetic. In some embodiment, 

the local anesthetic is selected from the group consisting of bupivacaine, ropivacaine, levobupivacaine, 

dibucaine, mepivacaine, procaine, lidocaie, and tetracaine. In some embodiments, the local anesthetic 

is bupivacaine or ropivacaine.  

10016] In some embodiments, the local anesthetic is bupivacaine.  

10017] In some embodiments, the local anesthetic is ropivacane.  

100181 In some embodiments the NSAID is selected from the group consisting of diflunisal, 

indomethacin, tolmetin, sulindac, etodolac, ketorolac, diclofenac, nabumetone, ibuprofen, dexibuprofen, 

naproxen, fenoprofen, ketoprofen, dexketoprofen, flurbiprofen, oxaprozin, loxoprofen, mefenamic acid, 

meclofenamic acid, flufenamic acid, tolfenamic acid, meloxicam, piroxicam, tenoxicam, droxicam, 

lornoxicam, isoxicam, celecoxib, rofecoxib, and valdecoxib.  

10019] In some embodiments, the NSAID is meloxicam.  

100201 In some embodiments the steroidal anti-inflammatory agent is selected from the group 

consisting of 21- acetoxypregnenolone, alclometasone, algestone, amcinonide, beclomethasone, 

betamethasone, budesonide, chloroprednisone, clobetasol, clobetasone, clocortolone, cloprednol, 

corticosterone. cortisone, cortivazol, deflazacort, desonide, desoximetasone, dexamethasone, 

dexamethasone 21-acetate, dexamethasone 21-phosphate di-Na salt, diflorasone, diflucortolone, 

difluprednate, enoxolone, fluazacort, flucloronide, flumethasone, flunisolide, fluocinolone acetonide, 

fluocinonide, fluocortin butyl, fluocortolone, fluorometholone, fluperolone acetate, fluprednidene 

acetate, fluprednisolone, flurandrenolide, fluticasone propionate, formocortal, halcinonide, halobetasol 

propionate, halometasone, halopredone acetate, hydrocortamate, hydrocortisone, loteprednol etabonate, 

mazipredone, medrysone, meprednisone, methylprednisolone, mometasone furoate, paranethasone, 

prednicarbate, prednisolone, prednisolone 25-diethylamino-acetate, prednisolone sodium phosphate, 

prednisone, prednival, prednylidene, rimexolone, tixocortol., triamcinolone, triamcinoloneacetonide, 

triameinolone benetonide, triamcinolone hexacetonide and a combinations thereof.  

[00211 In some embodiments the analgesic agent is selected from the group consisting of 

capsaicinoids including capsaicin, dihdrocapsaicin, nordihydrocapsaicin, homocapsaicin, 

homodihydrocapsaicin, and nonivamide and combinations thereof.  

100221 In some embodiments, the NK-1 receptor antagonist is selected from the group consisting of 

aprepitant, rolapitant, netupitant, lanepitant, vestipitant., orvepitant maleate, casopitant, ezlopitant, 

serlopitant, befetupitant and maropitant.or a pharmaceutically acceptable salt thereof 

[00231 In some embodiments, the NK-1 receptor antagonist is aprepitant, 
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10024] In some embodiment, the composition comprises bupivacaine and aprepitant.  

100251 In some embodiments, the composition comprises the local anesthetic in an amount varying 

from about 0.1 wt% to iwt%. or from about 0.25 wt% to 30 wt%, or from about 0.1 wt% to 10 wt%, or 

from about I wt% to 5 wt%, or from about 0.25 wt% to 3.5 wt%, or from 2 wt% to 5 wt%, or from 

about 0.5 wt% to4%, or from about 0.1 wt% to 5wt% by weightof the composition.  

[00261 In some embodiments, the composition comprises the NK-i receptor antagonist in an 

amount varying from about 0.001 wt% to 30 wt%, or from about 0.25 wt% to 10 wt%, or from about 

0.01 wt% to 10 wt%, or from about 0.1 wt% to 5 wt%, or from about 0.1 wt% to 3.5 wt%, or from 0.1 

wt% to 2 wt%, or from about 0.0.1 wt% to 1%,or from about 0.01 wt% to 2wt% by weight of the 

composition.  

100271 In some embodiments, the weight ratio of local anesthetic: NK-1 receptor antagonist ranges 

from about 100:1 to 1: l100:1 to 4:1, 100:1 to 10:1, 75:1 to 1:1, 75:1 to 4:L, 75:1 to 10:1, 50:1 to 1:1, 

50:1 to 4:1, 50:1 to 10:1, 25:1 to 1:1, 25:1 to 4:1, 25:1 to 10:1, 10:1 to 1:1.  

[00281 In one embodiment, the composition comprises bupivacaine and aprepitant, wherein the 

weight ratio of bupivacaine:aprepitant ranges from about from about 100:1 to 1:1, 100:1 to 4:1, 100:1 to 

10:1, 75:1 to 1:1, 75:1 to 4:1, 75:1 to 10:1, 50:1 to 1:1, 50:1 to 4:1, 50:1 to 10:1, 25:1 to 1:1, 25:1 to 4:1, 

25:1 to 10:1, 10:1 to 1:1.  

100291 In one embodiment, the composition comprises ropivacaine and aprepitant.  

100301 In one embodiment, the composition comprises ropivacaine and aprepitant, wherein the 

weight ratioof ropivacaine:aprepitant ranges from about 100:1 to 1:1, 100:1 to4:1, 100:1 to 10:1, 75:1 

to 1:1, 75:1 to 4:1, 75:1 to 10:1, 50:1 to 1:1, 50:1 to 4:1, 50:1 to 10:1, 25:1 to 1:1, 25:1 to 4:1, 25:1 to 

10:1, 10:1 to 1:1.  

100311 In one embodiment, the composition comprises the caine type local anesthetic in an amount 

from about 0.001 to 10 wt% 0.25 to 0.75 wt%,0.25 to 2.5 wt%, 0.25 to 3.5 wt%, 0.25 to 5 wt%, I to 5 

wt%, I to 3.5 wt%, Ito 3. ()wt%, 2 to 3 wt% 2.1 to 2.9 wt%, 2.2 to 2.8 wt%, 2.3 to 2.7 wt%, 2.4 to 2.6 

wt%. or 2.25 to 2.75 wt% by weight of the composition.  

100321 In another embodiment, the composition further comprises an NK- receptor antagonist, 

wherein the NK-i receptorantagonist is present in an amount ranging from about 0.001 wt% to 30 wt%, 

or from about 0.25 wt% to 10 wt%, or from about 0.01 wt% to 10 wt%, or from about 0.1 wt% to 5 

wt%, or from about 0.1 wt% to 3.5 wt%, or from 0.1 wt% to 2 wt%, or from about 0.0.1 wt% to 1%, or 

from about 0.01 wt% to 2 wt% by weight of the composition .  

100331 In a further embodiment, the composition further comprises an NSAID. wherein the the ratio 

of amide-type local anesthetic:NSAID ranges from about 10:1 to 50:1, 15:1 to 50:L, 20:1 to 50:1, 25:1 

to 50:1, 15:1 to 45:1, 20:1 to 45:1, 25:1 to 45:1, 30:1 to 45:1, 20:1 to 30:1. 20:1 to 35:1, 20:1 to 40:1, or 

30:1 to 35:1. In another embodiment, the ratio of anide-type local anesthetic:NSAID is about 10:1, 
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11:1, 12:1, 13:1, 14:1, 15:1, 16:1, 17:1, 18:1, 19:1, 20:1, 21:1, 22:1, 23:1, 24:1, 25:1, 26:1, 27:1, 28:1, 

29:1, 30:1, 31:1, 32:1, 33:1, 34:1, 35:1, 36:1, 37:1, 38:1, 39:1, 40:1, 41:1, 42:1, 43:1,44:1, 45:1, 46:1, 

47:1, 48:1, 49:1, 50:1, 51:1, 52:1, 53: I.54:1, 55:1, 56:1, 57:1, 58:1, 59:1, or 60:1. In another 

embodiment, the amide-type local anesthetic is of the caine classification.  

100341 In one embodiment, the composition comprises bupivacaine and meloxicam, wherein the 

ratio of bupivacaine:meloxicam ranges from about 10:1 to 50:1, 15:1 to 50:1, 20:1 to 50:1, 25:1 to 50:1, 

15:1 to 45:1, 20:1 to 45:1, 25:1 to 45:1, 30:1 to 45:1, 20:1 to 30:1, 20:1 to 35:1, 20:1 to 40:1, or 30:1 to 

35:1.. In another embodiment, the ratio of bupivacaine:meloxicam is about 20:1, 21:1 l22: l23:1, 24:1, 

25:1, 26:1, 27:1, 28:1, 29:1, 30:1, 31:1, 32:1, 33:1, 34:1, 35:1, 36:1, 37:1, 38:1, 39:1, 40:1, 41:1, 42:1, 

43:1,44:1, 45:1, 46:1, 47:1 48: i 49: i 50: i 51:1, 52:1, 53: 54:1, 55:1, 56:1, 57:1, 58:1, 59:1, or 60:.  

100351 In one embodiment, the composition further comprises an NSAID in an amount above about 

0.01 wt% of the composition, above about 0.1 wt% of the composition, or above about 0.25 wt%, or 

between about 0.01-10 wt%, or between about 0.01-7.5 wt%, or between about 0.01-5.0 wt%, or 

between about 0.01-3.5 wt%.  

10036] In another embodiment, the composition further comprises an NSAID, preferably 

meloxicam, wherein the NSAID is present in an amount ranging from about 0.005 to 0.006 wt%, 0.005 

to 0.007 wt%, 0.005 to 0.008 wt%, 0.005 to 0.009 wt%, 0.005 to 1 wt%, 0.005 to 0.75 wt%, 0.005 to 

0.5 wt%, 0.005 to 0.25 wt%, 0.005 to 0.125 wt%, 0.01 to I wt%, 0.01 to 0.75 wt%, 0.01 to 0.5 wt%, 

0.01 to 0.25 wt%, 0.01 to 0.125 wt%, 0.020 to 0.100 wt%, 0.030 to 0.100 vt%, 0.040 to 0.100 wt%, 

0.050 to 0.090 wt%, 0.060 to 0.080 wt%, 0.070 to 0.080 wt% by weight of the composition.  

[00371 In yet another embodiment, the compostion further comprises meloxicam present in an 

amount which is above 0.001 wt% and less than I wt%,less than 0.5 wt%, less than 0.1 wt%, less than 

0.08 wt%. less than 0.5 wt%, or less than 0.1 wt% by weight of the composition.  

100381 In one embodiment, the composition is an aqueous based solution.  

100391 In one embodiment, the composition is injectable.  

100401 In another embodiment, the composition is suitable for administration as an intramuscular 

injection, transdermally. topically, as a subcutaneous injection, as a perineural injection or to a wound.  

[00411 In one embodiment, the delivery vehicle is a sustained-release delivery vehicle.  

[00421 In one embodiment, the sustained-release delivery vehicle is a polymeric composition, a 

liposomal composition, a microsphere composition, a non-polymeric composition or an implantable 

device.  

100431 In one embodiment, the sustained release delivery vehicle is not a microsphere composition.  

100441 In one embodiment, the sustained release delivery vehicle is not a liposomal composition.  

100451 In one embodiment, the sustained release delivery vehicle is not a non-polymeric 

composition.  
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10046] In one embodiment, the sustained release delivery vehicle is not an implantable device.  

10047] In one embodiment, the sustained-release delivery vehicle is not a polymeric composition.  

100481 In one embodiment, the delivery vehicle is not a sustained-release vehicle. In another 

embodiment, the delivery vehicle is an immediate-release vehicle. In still another embodiment, at least 

about 80%of the anesthetic and the NK-1 receptor antagonist are released from the delivery vehicle 

within a time period of about 15 minutes, 30 minutes, 45 minutes, 60 minutes, 90 minutes or 2 hours. In 

yet another embodiment, the release of the anesthetic and the NK- Ireceptor antagonist is determined in 

an in vitro dissolution test at 37 °C.  

100491 In one embodiment, the composition has a viscosity of less than 150,000 mPa-s when 

viscosity is measured at 25 °C using a viscometer. In another embodiment, the composition has a 

viscosity of less than 100,000 mPa-s when viscosity if measured at 25 °C using a viscometer. In one 

embodiment, the composition has a viscosity of less than 50,000 mPa-s when viscosity is measured at 

25 °C using a viscometer. In yet another embodiment, the composition has a viscosity ranging from 

about 1,000 mPa-s to 150,000 mPa-s when measured at 25 °C using a viscometer. In some 

embodiments, the viscometer is a cone and plate viscometer.  

100501 In yet another embodiment, the sustained-release delivery vehicle is a liposome selected 

from the group consisting of small unilamellar vesicles (SUV), large unilamellar vesicles (LUV) multi

lamellar vesicles (MLV) and multivesicular liposomes (MVL).  

100511 In one embodiment, the caine type local anesthetic is entrapped in an aqueous space of the 

liposome or in a lipid layer of the liposome.  

[00521 In one embodiment, the NK-I receptor antagonist is entrapped in an aqueous space of the 

liposome or in a lipid layer of the liposome.  

100531 In still another embodiment, the sustained-release delivery vehicle is a microsphere 

comprised of a biocrodible or biodegradable polymer.  

100541 In one embodiment, the amide-type local anesthetic and the NK-I receptor antagonist are 

entrapped in the microsphere.  

100551 In one embodiment, the implantable device is an osmotic pump with a reservoir comprising 

the caine type local anesthetic and theNK-I receptor antagonist.  

[00561 In one embodiment, the sustained-release delivery vehicle is a non-polymeric formulation 

comprising sucrose acetate isobutyrate.  

100571 In one embodiment, the sustained-release delivery vehicle is a polymeric formulation in the 

form of a semi-solid polymer formulation comprising a polymer.  

100581 In one embodiment, the polymer is a bioerodible or biodegradable polymer.  

100591 In yet another embodiment, the polymer formulation forms an implant or depot in situ.  

6
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10060] In still another embodiment, the polymer is selected from the group consisting of 

polylactides, polyglycolides, poly(lactic-co-glycolic acid) copolymers, polycaprolactones, poly-3

hydroxybutyrates, and polvorthoesters.  

100611 In a further embodiment, the sustained-release delivery vehicle is a polymeric formulation in 

the form of a semi-solid polymer formulation comprising a polyorthoester.  

[00621 In a further embodiment related to any one or more of the foregoing embodiments, the 

composition is a semi-solid or solid composition.  

10063] In one embodiment, the delivery vehicle is a sustained-release delivery vehicle. In one 

embodiment, the sustained-release vehicle is a polymeric vehicle or formulation.  

100641 In another embodiment, the sustained-release polymeric vehicle is a solid or semi-solid 

vehicle comprising abioerodible or biodegradable polymer.  

100651 In an embodiment, the biodegradable or biorodible polymeric formulation comprises a 

polymer selected from the group consisting of polylactide, polyglycolide, a poly(lactic-co-glycolic acid) 

copolymer, polycaprolactone, poly-3-hydroxybutyrate, or a polyorthoester.  

10066] In one embodiment, the polvorthoester is selected from the polyorthoesters represented by 

Formulas I. II, III and IV set forth herein.  

100671 In yet a particular embodiment related to the foregoing, the polvorthoester is represented by 

Formula I.  

100681 In an alternative embodiment, the sustained-release vehicle does not comprise a polylactide, 

polyglycolide, a poly(lactic-co-glycolic acid) copolymer, polycaprolactone. poly-3-hydroxybutyrate, or 

a polyorthoester. In another embodiment, the sustained-release vehicle does not comprise a 

polyorthoester. In still another embodiment, the sustained-release vehicle does not comprise a 

polyorthoester represented by Fornula I, IIII Ior IV. In still another embodiment, the sustained-release 

vehicle does not comprise a polyorthoester represented by Formula I.  

100691 In yet an additional embodiment, the composition or delivery vehicle further comprises a 

solvent. The solvent may be either protic oraprotic in nature. In one embodiment, the composition 

comprises as the delivery vehicle a polyorthoester and a solvent.  

[00701 In another embodiment, the sustained-release delivery vehicle is selected from the group 

consisting of microspheres, microparticles, and homogeneous orheterogeneous matrix depots. Inone 

embodiment, the microsphere, microparticle or depot vehicle is biodegradable or biorodible.  

100711 In another embodiment, the sustained-release delivery vehicle is a liposomal formulation or 

a lipid-based formulation.  

100721 In another embodiment, the sustained-release formnulation is a polymeric-based solid or 

semi-solid implant where the local anesthetic and the NK-i receptor antagonist are dispersed in the 
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polymeric-based implant. In one embodiment. the implant is a solid polymeric-based vehicle in the 

formof a suture or a staple.  

100731 In a particular embodiment, the composition is effective to provide measurable plasma 

concentrations of the caine type local anesthetic and/or the NK-1 receptor antagonist for a period of at 

up to about 3 days or up to about 5 days or up to about 7 days or up to about 10 days following 

administration, or for a period of about I day to about 3 days, about I day to about 5 days, about I day 

to about 7 days, about 3 days to about 5 days, about 3 days to about 7 days or about 5 days to about 10 

days. In one embodiment, the composition is effective to provide measurable plasma concentrations of 

the caine type local anesthetic and/or the NK- Ireceptor antagonist for a period of about I day to about 

3 days, about I day to about 5 days, about I day to about 7 days, about day to about 10 days, about I 

day to about 12 days, about I day to about 13 days, or about I day to about 14 days following 

administration. In another embodiment. the plasma concentration of the caine type local anesthetic 

and/or the the NK-1 receptor antagonist is measured by LC/MS/MS (liquid chromatography/tandem 

mass spectrometry).  

10074] In a particular embodiment. the composition is effective to release a significant portion of 

both the caine type anesthetic and the NK- Ireceptor antagonist from the composition, such that about 

80% by weight or more of the caine type anesthetic and/or the NK- Ireceptor antagonist is released, 

either in vitro or in vivo, over a period of up to about 3 days or up to about 5 days or up to about 7 days 

or up to about 10 days following administration or initiation of an in vitro drug release experiment (e.g.  

as described in Example 5), or for a period of about I day to about 3 days, about I day to about 5 days, 

about 1 day to about 7 days or about 5 days to about 10 days, about 2 days to about 5 days, about 3 days 

to about 5 davs, about 4 days to about 5 davs, about 2 days to about 4 days, about 3 days to about 4 

days, or about 3 days, about 4 days or about 5 days.  

100751 In one embodiment, the composition is a synergistic composition wherein release of the the 

caine type anesthetic and the NK-1 receptor antagonist in combination provides a synergistic level of 

pain relief that is greater than a level of pain relief provided by an additive effect of adding the the caine 

type anesthetic and the NK-I receptor antagonist independently. In another embodiment, the 

composition provides a duration of pain relief that is longer than a duration resulting from anadditive 

effect of adding the caine type anesthetic and the NK- receptor antagonist independently.  

100761 In one embodiment, the composition is a synergistic composition comprising bupivacane 

and aprepitant, wherein the weight ratio of bupivacaine:aprepitant ranges from about 1:100 to 100:1, 

20:1 to 1:20, 1:5 to 5:1, 1:1 to 15:1, or 1:1 to 1:15. In yet another embodiment, administration of the 

synergistic composition comprising bupivacaine and aprepitant to a subject provides a synergistic level 

of pain relief that is greater than the pain relief provided by the additive effect of administering the 

bupivacaine and aprepitant independently. In another embodiment, the subject is a post-operative 
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patient. In another embodiment, the subject is a patient during operation. In some embodiments, the 

subject is a patient to receive anoperation.  

100771 In one embodiment, the composition is a synergistic composition comprising ropivacaine 

and aprepitant, wherein the weight ratio of ropivacaine:aprepitant ranges from about 1:100 to 100:1, 

20:1 to 1:20, 1:5 to 5:1, 1:1 to 15:1,or 1:1 to 1:15.  

[00781 In yet another embodiment, administration of the synergistic composition comprising 

ropivacaine and aprepitant to a subject provides a synergistic level of pain relief that is greater than the 

pain relief provided by the additive effect of administering the ropivacaine and aprepitant 

independently. In another embodiment, the subject is a post-operative patient. In another embodiment, 

the subject is apatient during operation. In some embodiments, the subject is a patient to receive an 

operation.  

100791 In some embodiments, the delivery vehicle comprises a polyorthoester, a solvent comprising 

a triglyceride viscosity reducing agent, and a polar aprotic solvent in which the polyorthoester is 

miscible to form a single phase. The triglyceride viscosity reducing agent comprises three fatty acid 

groups each independently comprising between 1-7 carbon atoms, which is also referred to herein as a 

short chain' triglyceride. In another embodiment, the delivery vehicle further comprises a dicarboxylic 

acid.  

100801 In one embodiment the triglyceride viscosity reducing agent is glycerin triacetate (also called 

triacetin, 1,2,3-triacetoxypropane, or glycerol triacetate).  

100811 In one embodiment, the polar aprotic solvent is anorganic solvent having a water solubility 

of greater than 25% by weight of the solvent in water at rooi temperature.  

10082] In one embodiment, the polar aprotic solvent has a dipole moment greater than about 2 

Debye (D).  

100831 In one embodiment, the polar aprotic solvent is in a class selected from the group consisting 

of an amide, an ether, a ketone, and a sulfoxide.  

100841 In another embodiment, the polar aprotic solvent is a sulfoxide selected from the group 

consisting of dimethyl sulfoxide and decymethylsulfoxide.  

[00851 In yet another embodiment, the polar aprotic solvent is an amide selected from the group 

consistingof 2-pyrrolidone, diiethyl fornmide, N-methyl-2-pyrrolidone, and dimethyl acetamide.  

100861 In one embodiment, the polar aprotic solvent is an ether selected from dimethyl isosorbide 

and tetrahydrofuran.  

100871 In one embodiment, the polar aprotic solvent is a ketone selected from the group consisting 

of acetone and methyl ethyl ketone.  

100881 In one embodiment, the polar aprotic solvent is a actone selected from the group consisting 

of ester-caprolactone and butyrolactone.  

9
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10089] In one embodiment, the polar aprotic solvent is an ester of an alcohol, propylene carbonate 

(4-methyl-1,3-diololan-2-one).  

100901 In one embodiment, the polar aprotic solvent is 1-dodecylazacycloheptan-2-one.  

100911 In one embodiment, the polaraprotic solvent is dimethylsulfoxide (DMSO) or N-methyl 

pyrrolidone (NMP) or dimethyl acetamide (DMAC).  

[00921 In one embodiment, the polar aprotic solvent is dimethylsulfoxide (DMSO) or N-mthyl 

pyrrolidone (NMP).  

10093] In one embodiment, the polar aprotic solvent is dimethylsulfoxide (DMSO).  

100941 In one embodiment, the dicarboxylic acid is maleicacid.  

100951 In one embodimet, the polyorthoester is the polyorthoester represented by the sticture 

shown as Fornula I, 

~0 0 0-A 

-- O o O--A-

where: R* is a methyl, ethyl, propyl or butyl, n is the number of repeating units and isan integer ranging 

from 5 to 400, and A in each subunit is R orR 

100961 In one embodiment, R* is ethyl.  

100971 In one embodiment, A corresponds to R', where RI is 

R6R 

RE) . P or 

where p and q are each independently integers ranging from about I to 20, each R5 is independently 

hydrogen or C- alkyl and R 6 is: 

0t 
s or R7 

where s is an integer from 0 to 10; t is an integer from 2 to 30; and R7 ishydrogen orC-4malkyl. In another 

embodiment, R7 is C, C2, C3, or C4 alkyl. In a particular embodiment, R7 is -. In still another 

embodiment, the R subunits are a-hydroxy acid-containing subunits. In another embodiment, p and q are 

each independently selected from 1, 2, 3, 4, 5, 6, 7, 8, 9, 1 11, 12, 13, 14, 15, 16, 17, 18, 19, and 20. In 

vet another embodiment, R? is independently hydrogen, or C1, C2, C3, or C4 alkyl.  
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10098] In one embodiment, A corresponds to R, where R' is: 

OY 
X or R8 

and x is an integer ranging from I to 100. In another embodiment, x is selected from 0. 1, 2, 3, 4, and 5- v 

is an integer in a range from 2 to 30; and R is hydrogen or C- 4 alkyl. In still another embodiment, Ris 

a Cl, C2, C3 or C4 alkyl. In another embodiment, R' is H.  

10099] In one embodiment, the polvorthoester is one inxwhich A is R' or R3, where R1 is 

R O OjK ) 

R5 . P or P _ R5 

where p and q are each independently selected from 1,2, 3, 4, 5, 767, 8, 9, 10, 11, 12, 13, 14, 15 16, 17, 

18, 19, and 20 in any repeating unit, where the average number of p or the average number of the sum of 

p and q (p + q) is between about 1 and 7; x and s are each independentlyan integer ranging from 0 to 10; 

and t and v are each independently an integer ranging from2 to 30. Inanother embodiment, the sum of p 

and q is 1,2, 3, 4, 5, 6 or 7 in any repeating unit of R. Inyet another embodiment, R is Ii.  

10100] In one embodiment, A is R' or RWwhere RI is 

0 0 

RR6O 

f5 , R5  R6j0  
RY 

P or P 

and p and q are each independently integers ranging from about I and 20, about I and 15, orabout I and 

10 in any repeating unit of R-, where the average number of p or the average number of the sum of p and 

q (i.e., p + q) is between about I and 7.In another embodiment, x and s each independently range from 0 

to about 7 or from I to about 5. In still another embodiment, t and y each independently range from 2 to 

10.  

[01011 In one embodiment, Ri is hydrogen or methyl.  

[01021 In one embodiment, s and x are each independently selected from 1,2, 3, 4, 5 6, 7 and 8. In 

another embodiment, s is 2. In still another embodiment, x is 2.  

101031 In one embodiment, the polyorthoester comprises alternating residuesof 3,9-diethyl-3,9

2,4,8,10-tetraoxaspiro[5.5]undecane-3,9-diyI and A: 

II
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H 3cHe O O~ cHcG 

0 0 0-A 

where A is as described above.  

[01041 In one particular embodiment related to the polyorthoester in the delivery system, the 

polyorthoester has a molecular weight ranging from about 2,500 daltons to 10,000 daltons.  

101051 In one embodiment related to the delivery vehicle, the polyorthoester is represented by the 

structure shown as Formula I and is in an amount ranging from about 5 to 95 wt%, 65 to 75 wt%, 60 to 

70 wt%, 50 to 70 wt%, 20 to 70 wt%, 50 to 65 wt%, or 55 to 65 wt% by weight of the composition. In 

another embodiment, the polyorthoester represented by the structure shown as Formula I is in an amount 

of about 40 percent, 45 percent, 50 percent, 55 percent, 60 percent, 65 percent, or 70 percent by weight 

of the composition.  

10106] In one embodiment related to the delivery vehicle, the triglyceride viscosity reducing agent is 

presentin an amount ranging from about I wt% to 50 wt%, I wt% to 45 wt%, I wt% to 40 wt%, I wt% 

to 35 wt5, I wt% to 25 wt%, I wt% to 20 wt%, 1 wt% to 15 wt%,,1 wt% to 10 wt%, or about I wt% to 5 

wt% of the composition.  

101071 In one embodiment related to the delivery vehicle, the aprotic solvent is present in an amount 

ranging from about I wt% to 50 wt%, 1 wt% to 45 wt%, 1 wt% to 40 wt%, 1 wt% to 35 wt5, I wt% to 

25 wt% I wt% to 20 wt%, 1 wt% to 15 wt%, I wt% to 10 wt%, or about I wt% to 5 wt% of the 

composition.  

[0108] In one embodiment related to the delivery vehicle, the dicarboxylic acid is present in an 

amount ranging from about 0.01 to 0.5 wt% 0.02 to 0.4 wt%, 0.03 to 0.3 wt%, 0.04 to 0.2 wt%, 0.04 to 

0.15 wt%, 0.05 to 0.15 wt%, 0.02 to 0.08 wt%, 0.03 to 0.07 wt%, 0.04 to 0.06 wt%, 0.1 to 0.2 wt%, 

0.125 to 0.175 wt%, or 0.14 to 0.16 wt% by weight of the composition. In another embodiment related 

to the delivery vehicle, the dicarboxylic acid is present in an amount ranging from about 0.01 wt% to 0.6 

wt%,0.01 wt%to0.05 wt%,0.05 wt%to0.6wt%, 0.01 wt% to0.15wt%, 0.05wt%to0.15wt%, 

0.01 wt%. 0.02 wt%, 0.03 wt%, 0.04 wt%, 0.050 wt%. 0.060 wt%, 0.070 wt%, 0.080 wt%. 0.090 wt%, 

0.100 wt%, 0.125 wt%, 0.150 wt%, 0.175 wt%, 0.2 wt%, 0.3 wt%, 0.4 wt%, 0.5 wt%, or 0.6wt% by 

weight of the composition.  

101091 In a specific embodiment, the composition is administered as a nerve block to treat a painful 

condition in a subject in need thereof 

101101 In a further specific embodiment, the composition is administered as a nerve block as 

prophylactic treatment of a painful condition, such as administration prior to surgery for the treatment of 

pain after surgery, in a subject in need thereof 
12
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10111] In another aspect, a method of treating postsurgical pain is provided which comprises 

administration of therapeutically effective amount of a NK- Ireceptor antagonist in combination with a 

pain medication to a subject in need thereof The post-surgical pain can be neuropathic and/or 

nociceptive pain. In some embodiments, the post-surgical pain does not comprise neuropathic pain. In 

some embodiments, the post-surgical pain is nociceptive pain.  

[01121 Pain medication refers to an active agent for the treatment of pain. The active agent for the 

treatment of pain is selected from local anesthetics, opioids, non-steroid anti-inflammatory drug 

(NSAID), steroids, analgesics, anticonvulsants. serotonin and norepinephrine reuptake inhibitors 

(SNRIs), acetaminophen, and tricyclic antidepressants. The pain medication can include more than one 

active agent.  

101131 In some embodiments, the NK-1 receptor antagonist and the pain medication are 

administered concurrently wherein the NK-1 receptor antagonist and the pain medication are comprised 

in a single phannaceutical composition or in separate/different pharmaceutical compositions.  

[01141 In some embodiments, the NK-1 receptor antagonist and the pain medication are 

administered sequentially wherein the NK-I receptor antagonist is administered first and the pain 

medication second or vice versa. Such sequential administration may be close in time or remote in time.  

In some embodiments, both the NK- receptor antagonist and the pain medication are administered 

before surgery. In some embodiments, both the NK-l receptor antagonist and the pain medication are 

administered during surgery. In some embodiments, both the NK-I receptor antagonist and the pain 

medication are administered after surgery. In some embodiments, one of the NK-l receptor antagonist 

and the pain medication is administered before surgery and the other is administered after surgery. In 

some embodiments, the NK-1 receptor antagonist is administered before surgery and the pain 

medication is administered after surgery. In some embodiments, the pain medication is administered 

before surgery and the NK-I receptorantagonist is administered after surgery. In some embodiments, 

the NK- Ireceptor antagonist is administered before surgery and the pain medication is administered 

during surgery. In some embodiments, the pain medication is administered before surgery and the NK-I 

receptor antagonist is administered during surgery.  

[01151 In some embodiments, the method for treating post-surgical pain comprises administering to 

a patient in need thereof a therapeutically effective amount of NK-i receptor antagonist in combination 

with pain medications selected from local anesthetics, opioids, NSAID, anticonvulsants, SNRs, 

acetaminophen, and tricyclic antidepressants. In some embodiments, the method for treating post

surgical pain comprises administering to a patient in need thereof a therapeutically effective amount of a 

NK-I receptor antagonist in combination with a local anesthetic. In some embodiments, the method for 

treating post-surgical pain comprises administering to a patient in need thereof a therapeutically 

effective amount of NK-i receptorantagonist in combination with two pain medications selected from 
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local anesthetics, opioids, NSAID, steroids, analgesics, anticonvulsants, SNRIs, acetaminophen, and 

tricvlic antidepressants. In some embodiments, the method for treating post-surgical pain comprises 

administering to a patient in need thereof a therapeutically effective amount of a NK-1 receptor 

antagonist in combination with a local anesthetic and a NSAID. In some embodiments, the method for 

treating post-surgical pain comprises administering to a patient in need thereof a therapeutically 

effective amount of a NK- Ireceptor antagonist in combination with a local anesthetic and a steroid. In 

some embodiments, the method for treating post-surgical pain comprises administering to a patient in 

need thereof a therapeutically effective amount of a NK- receptor antagonist in combination with a 

local anesthetic and an analgesic. In some embodiments, the method for treating post-surgical pain 

comprises administering to a patient in need thereof a therapeutically effective amount of a NK-1 

receptor antagonist in combination with an opioid. In some embodiments, the method for treating post

surgical pain comprises administering to a patient in need thereof a therapeutically effective amount of a 

NK-l receptor antagonist in combination with acetaminophen. In some embodiments, the method for 

treating post-surgical pain comprises administering to a patient in need thereof a therapeutically 

effective amount of a NK- Ireceptor antagonist in combination with acetaminophen and an opioid.  

101161 In some embodiments, the NK-1 receptor antagonistis administered systemically, wherein 

the administration can take place via enteral administration (absorption of the drug through the 

gastrointestinal tract) or parenteral administration (generally injection, infusion, or implantation). In 

some embodiments, the NK-1 receptor antagonist is administered locally, such as into a wound site. In 

some embodiments, the NK-I receptor antagonist is administered via an injection selected from 

subcutatneous, intramuscular, intravenous, intraperitoneal, intracardiac, intraarticular and intracaverous 

ejection. In some embodiments, the NK-I receptor antagonists administeredviaintravenousinjection.  

In some embodiments, the NK-I receptor antagonist is administered via intramuscular injection.  

10117] In some embodiments, the pain medication is administered systemnically, wherein the 

administration can take place via enteral administration (absorption of the drug through the 

gastrointestinal tract) or parenteral administration (generally injection, infusion, or implantation). In 

some embodiments, the pain medication is administered locally, such as to a wound site. In some 

embodiments, pain medication is administered via an injection selected from subcutaneous, 

intramuscular, intravenous, intraperitoneal, intracardiac, intraarticular and intracavernous injection. In 

some embodiments, the pain medication is administered via intravenous injection. In some 

embodiments, the pain medication is administered via intramuscular injection 

101181 In some embodiments, the NK-1 receptor antagonist is selected fromthe group consisting of 

aprepitant, rolapitant, netupitant, lanepitant, vestipitant., orvepitant maleate, casopitant, ezlopitant, 

serlopitant, fosaprepitant, befetupitant and maropitant, or a pharmaceutically acceptable salt thereof.  

[01191 In some embodiments, the NK-1 receptorantagonist is aprepitant.  
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10120] In some embodiment, the local anesthetic is selected from the group consisting of 

bupivacaine, ropivacaine, levobupivacaine, dibucaine, mepivacaine, procaine, idocaine, and tetracaine.  

In some embodiments, the local anesthetic is bupivacaine or ropivacaine. In some embodiments, the 

local anesthetic is bupivacaine. In some embodiments, the local anesthetic is ropivacaine.  

101211 In some embodiments the NSAID is selected from the group consisting of diflunisal, 

indomethacin, tolmetin, sulindac, etodolac, ketorolac, diclofenac, nabumetone, ibuprofen, dexibuprofen, 

naproxen, fenoprofen, ketoprofen, dexketoprofen, flurbiprofen, oxaprozin, ioxoprofenmefenamic acid, 

meclofenamic acid, flufenamic acid, tolfenamic acid, meloxicam, piroxicam, tenoxicam, droxicam, 

lornoxicam, isoxicam, celecoxib, rofecoxib, and valdecoxib. In a specific embodiment, the NSAID is 

meloxican.  

101221 In some embodinments the steroid is selected from the group consisting of 21

acetoxypregnenolone, alclometasone, algestone, amcinonide., beclomethasone, betamethasone, 

budesonide, chloroprednisone, clobetasol, clobetasone, clocortolone, cloprednol, corticosterone, 

cortisone, cortivazol, deflazacort, desonide, desoxiinetasone, dexamethasone, dexamethasone 21-acetate, 

dexamethasone 21-phosphate di-Na salt, diflorasone., diflucortolone, difluprednate, enoxolone, 

fluazacort, flucloronide, flumethasone, flunisolide, fluocinolone acetonide., fltiocinonide, fluocortin 

butyl, fluocortolone, fluorometholone, fluperolone acetate, fluprednidene acetate, fluprednisolone, 

flurandrenolide, fluticasone propionate, formocortal, halcinonide, halobetasol propionate, halometasone, 

halopredone acetate, hydrocortanate, hydrocortisone, loteprednol etabonate, mazipredone, medrysone, 

meprednisone, methylprednisolone, mometasone furoate, paramethasone, prednicarbate, prednisolone.  

prednisolone 25-diethylamino-acetate, prednisolone sodium phosphate, prednisone, prednival, 

prednylidene. rimexolone, tixocortol, triamcinolone, triamcinolone acetonide, triamcinolone benetonide, 

triamcinolone hexacetonide and a combinations thereof.  

101231 In some embodiments the analgesic agent is selected from the group consisting of 

capsaicinoids including capsaicin, dihydrocapsaicin, nordihydrocapsaicin, homocapsaicin, 

homodihydrocapsaicin, and nonivamide and combinations thereof 

BRIEF DESCRIPTION OF DRAWINGS 

[0124] FIG. Iis a bar graph ofwithdrawal force, in gram force, as a function oftime, in hours, after 

adminiistration in vivo to animals ofa composition comprised of the test compositions denoted as 

follows: (i) IV aprepitant dosed once prior to surgery and daily for 5 days after surgery at a dose of 

6mg/kg (Group 1, bars with diagonal line fill); (ii) IV aprepitant dosed once prior to surgery and daily 

for 5 days after surgery at a dose of 6mg/kg and an extended release formulation of bupivacaine and 

meloxicam dosed 3.4 miL once during surgery byinjection into the wound margins (Group 2, bars with 

dotted fill); (iii) IV aprepitant dosed once 30 minutes before surgery at a dose of 6mg/kg and an 
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extended release formulation of bupivacaine and meloxicam dosed 2.6 mL once during surgery by 

injection into the wound margins (Group 3. bars with vertical line fill).  

101251 FIG. 2 is a bar graph of withdrawal force, in grain force, as a function of time, in hours after 

administration in vivo to animals of a composition comprised of the test compositions denoted as 

follows: (i) IVaprepitant dosed once prior to surgery and daily for 5 days after surgery at a dose of 3.0 

mg/kg and an extended release formulation of bupivacaine and meloxicam dosed 3.4 nL once during 

surgery by injection into the wound margins (Group 5, bars with diagonal line fill), (ii) IV aprepitant 

dosed once prior to surgery and daily for 5 days after surgery at a dose of 6.0 mg/kg and an extended 

release formulation of bupivacaine dosed 34 inL once during surgery by injection into the wound 

margins (Group 3, bars with dotted fill), and (iii) IV aprepitant dosed once prior to surgery and daily for 

5 days after surgery at a dose of 6.0 mg/kg and an extended release formulation of meloxicam dosed 3.4 

mL once during surgery by injection into the wound margins (Group 4. bars with with vertical line fill).  

[01261 FIG. 3 is a bar graph of withdrawal force, in gram force, as a function of time, in hours after 

administration in vivo to animals of a composition comprised of the test compositions denoted as 

follows: (i) IV aprepitant dosed once prior to surgery and daily for 5 days after surgery at a dose of 1.5 

mg/kg and an extended release formulation of bupivacaine and ineloxicam dosed 3.4 mL once during 

surgery by injection into the wound margins (Group 6, bars with solid fill), (ii) ) IV aprepitant dosed 

once prior to surgery and once on days 2 and 3 after surgery at a dose of 6.0 mg/kg and an extended 

release formulation of bupivacaine and meloxicam dosed 3.4 mL once during surgery by injection into 

the wound margins (Group 7, bars with diagonal line fill) (iii)V aprepitant dosed once prior to surgery 

and once on days 3, 4, and 5 after surgery at a dose of 6.0 mg/kg and an extended release formulation of 

bupivacaine and meloxicam dosed 3.4 mL once during surgery by injection into the wound margins 

(Group 8. bars with horizontal line fill); and (iv) oral suspension of meloxicam dosed once at 0.5 mg/kg 

prior to surgery and IV aprepitant dosed once prior to surgery and once daily for 5 days after surgery at a 

dose of 6.0 mg/kg and an extended release formulation of bupivacaine dosed 3.4 mL once during 

surgerv by injection into the wound margins (Group 9, bars with dotted fill).  

101271 FIG. 4 is a bar graph of withdrawal force, in gram force, as a function of time, in hours after 

administration in vivo to animals of a composition comprised of the test compositions denoted as 

follows: (i) IV aprepitant dosed once prior to surgery and daily for 5 days after surgery at a dose of 6.0 

mg/kg and an extended release formulation of bupivacaine and ineloxicam dosed 3.4 mL once during 

surgerybyinjectionintothe wound margins (Group 2, bars with dotted fill), (ii) IV aprepitant dosed 

once prior to surgery and daily for 5 days after surgery at a dose of 3.0 mg/kg and an extended release 

formulation of bupivacaine and meloxicam dosed 3.4 mL once during surgery by injection into the 

wound margins (Group 5, bars with diagonal line fill), (iii) IV aprepitant dosed once prior to surgery and 

daily for 5 days after surgery at a dose of 1.5 mng/kg and an extended release formulation of bupivacaine 
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and meloxicam dosed 3.4 mL once during surgery by injection into the wound margins (Group 6, bars 

with horizontal line fill), and (iv) an extended release formulation of bupivacaine and meloxicam dosed 

3.4 mL once during surgery byinjection into the wound margins (historical data, bars with solid fill).  

101281 FIG. 5 is a bar graph of withdrawal force, in grain force, as a function of time, in hours and 

days, after administration in vivo to animals of a composition comprised of the test compositions 

denoted as follows: (i) an extended release formulation of bupivacaine,meloxicam, and aprepitant (high 

concentration), dosed with 3.4 mL once during surgery by injection into the wound margins (Group 10, 

bars with diagonal line fill), (ii) an extended release formulation of bupivacaine,meloxicam., and 

aprepitantdosed with 3.4 mL. once during surgery by injection into the wound margins (Group 11, bars 

with dotted fill), and (iii)an extended release formulation of bupivacaine and meloxicam dosed with 3.4 

mL once during surgery by injection into the wound margins (historical data,barswithsolidfill).  

101291 FIG. 6 is a bar graph of withdrawal force, in gram force, as a function of time, in hours and 

days, after administration in vivo to animals of a composition comprised of the test compositions 

denoted as follows: (i) an extended release formulation of bupivacaine,meloxicam, and aprepitant, 

dosed with 3.4 mL once during surgery by injection into the wound margins (Group 12, bars with solid 

fill), (ii) an extended release formulationof bupivacaine andaprepitant, dosed with 3.4 ml once during 

surgery by injection into the wound margins (Group 13, bars with horizontal fill), (iii) an extended 

release formulation of bupivacaine, a low concentration of meloxicam, and aprepitant, dosed with 3.4 

mL once during surgery by injection into the wound margins (Group 14., historical data, barswith 

checkerboard fill), (iv) an extended release formulation of aprepitant, dosed with 3.4 mL. once during 

surgery by injection into the wound margins (Group 15, bars with diagonal fill), and (v) an extended 

release formulation of meloxicam and aprepitant, dosed with 3.4 mL once during surgery by injection 

into the wound margins (Group 16, bars with dotted fill).  

DETAILED DESCRIPTION 

101301 Various aspects now will be described more fully hereinafter. Such aspects may, however, 

be embodied in many different forms and should not be constued as limited to the embodiments set 

forth herein; rather, these embodiments are provided so that this disclosure will be thorough and 

complete, and will fully convey its scope to those skilled in the art.  

L DEFINITIONS 

101311 As used in this specification, the singular forms "a," "an," and "the" include plural referents 

unless the context clearly dictates otherwise. Thus, for example, reference to a "polymer" includes a 

single polymer as well as two or more of the same or different polymers, reference to an "excipient" 

includes a single excipient as well as two or more of the same or different excipients, and the like.  
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10132] Where a range of values is provided, it is intended that each intervening value between the 

tipper and lower limit of that range and any otherstatedor intervening value in that stated range is 

encompassed within the disclosure. For example, if a range of 1 m to 8 n is stated, it is intended that 

2 pn, 3 un, 4 pm, 5 pm, 6 Pm, and 7 n are also explicitly disclosed, as well as the range of values 

greater than or equal to 1 pn and the range of values less than or equal to 8 Pn. As used herein, the 

term "about" means +5%, +10%. or 20% of the value being modified.  

[01331 The term "emulsion" or "emulsion formulation" means a colloidal dispersion of two 

immiscible liquids in the form of droplets, whose diameter, in general, is between 10 nanometers and 

100 microns. An emulsion is denoted by the symbol O/W (oil-in-water) if the continuous phase is an 

aqueous solution and by W/O (water-in-oil) if the continuous phase is an oil. Other examples of 

emulsions such as O/W/O (oil-in-water-oil) include oil droplets contained within aqueous droplets 

dispersed in a continuous oil phase.  

[01341 "Physically stable" emulsions will meet the criteria under USP <729>, which defines 

universal limits for (1) mean droplet size not exceeding 500 nm or 0.5 m and (2) the population of 

large-diameter fat globules, expressed as the volume-weighted percentage of fat greater than 5 in 

(PFAT5) not exceeding 0.05%, at 5 C or room temperature for a designated storage time period. In 

addition, physically stable emulsions will have no visible NK-l receptor antagonist crystals upon storage 

at 5 °C or room temperature for a designated time period. Crystals are considered visible when viewed 

at magnification of 4X to 10X. An emulsion is physically stable if it meets the criteria tinder USP 

<729> and NK-1 receptor antagonist crystals are not visible upon storage at 5 °C or room temperature 

for a time period equal to or at least I week, 2 weeks, 4 weeks, 1 month,2 months, 6 months, 1 year or 2 

Years.  

[0135] "Chemically stable" emulsions of the disclosure are ones in which the concentration of the 

active component (i.e., the drug being delivered) does not change by more than about 20% under 

appropriate storage conditions for at least 1 month. In certain embodiments, the concentration the NK-I 

receptor antagonist in an emulsion of the present disclosure does not change by more than about 5%, 

10%. 15% or 20% under appropriate storage conditions for at least 1, 234, 5, 6 9, 12, 15, 18, or 24 

months.  

[01361 In one example, the stable emulsion compositions of the disclosure are stable over a wide 

range of temperatures, e.g., -20 °C to 40 °C. The compositions of the disclosure may be stored at about 

5 °C to about 25 °C.  

101371 An emulsifierr" refers to a compound that deters the separation of the injectable emulsion 

into individual oil and aqueous phases. Emulsifiers useful in the present disclosure generally are (1) 

compatible with the other ingredients of the stable emulsions of the present disclosure, (2) do not 
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interfere with the stability or efficacy of the drugs contained in the emulsions, (3) are stable and do not 

deteriorate in the preparation, and (4) are non-toxic.  

101381 Suitable emulsifiers include, but are not limited to, propylene glycol mono- and di-fatty acid 

esters, polyoxyethylene sorbitan fatty acid esters, polyoxyethylene fatty acid esters., polyoxyethylene

polyoxypropylene co-polymers and block co-polymers, salts of fatty alcohol sulphates, sorbitan fatty 

acid esters, esters of polyethylene-glycol glycerol ethers, oil and wax based emulsifiers, glycerol 

monostearate, glycerine sorbitan fatty acid esters and phospholipids.  

10139] A phospholipidd" refers to a triester of glycerol in which the secondary alcohol and one of 

the primary alcohols has been esterified with fatty acids and the other primary alcohol has been 

esterified with a phosphate group. Exemplary phospholipids useful in the present invention include, but 

are not limited to, phosphatidyl chlorine, lecithin (a mixture of choline ester of phosphorylated 

diacylglyceride), phosphatidylethanolamine, phosphatidylglycerol, phosphatidic acid with about 4 to 

about 22 carbon atoms, and more generally from about 10 to about 18 carbon atoms and varying degrees 

of saturation. The phospholipids can have any combination of fatty acid as its fatty acyl side chain, for 

example, the phospholipids can have a saturated fatty acid such as a decanoic acid, lauric acidmyristic 

acid, palnitic acid, stearicacid, icosanoic acid, (a C20 saturated fatty acid); sodium behenic acid, oran 

unsaturated fatty acid such as mynistoleic acid, palmitoleic acid, oleic acid, sodium linoleic acid, alpha 

linolenic acid, sodium arachidonic acid, eicosapentanoic acid, and the like. The two fatty acyl residues 

on the phospholipids may be the same or they may be different fatty acids. The phospholipid 

component of the drug delivery composition can be either a single phospholipid or a mixture of several 

phospholipids. The phospholipids should be acceptable for the chosen route of administration.  

10140] In one aspect, the phospholipids used as emulsifiers in the present invention are naturally 

occurring phospholipids from a natural origin. For example, naturally occurring lecithin is a mixture of 

the diglycerides of stearic, palmitic, and oleic acids, linked to the choline ester of phosphoric acid, 

commonly called phosphatidylcholine, and can be obtained from a variety of sources such as eggs and 

soya beans. Soy lecithin and egg lecithin (including hydrogenated versions of these compounds) have 

been characterized in various compositions and are generally recognized to be safe, have combined 

emulsification and solubilization properties, and tend to be broken down into innocuous substances more 

rapidly than most synthetic surfactants.  

[0141] The term "lecithin" includes a complex mixtureof acetone-insoluble phosphatides, of which 

phosphatidylcholine is a significant component. The term lecithin is also used as a synonym for 

phosphatidylcholine. Useful lecithins include, but are not limited to, egg yolk-, egg-, soybean-, and 

corn-derived lecithin. In some embodiments, the emulsifier is lecithin, such as egg yolk-derived 

lecithin. The terms egg lecithin and egg yolk derived lecithin are used interchangeably throughout. The 

compositions described herein preferably comprise lecithin as an emulsifier.  
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10142] The amount of phospholipids, by weight, in the emulsions of the present disclosure may be 

within a range of about 10 wt/wt% to about 20 wt/wt%, I wt/wto to 19 wt/wt%, I Iwt/wt% to 15 

wt/tO, 12 wt/wt 0 to 13 wt/xt 0 , 13 wt/wto to 14 wt/tO, 13 wt/vto to 20 wt/wto, or 12 wt/wto to 

18 wt/wtO. In certain embodiments, the phospholipids in the emulsions are at a concentration, by 

weight, about 11 wtv/t%, 12 wt/wt%, 12.5 wt/wt%, 13 vtwt%, 13.5 wt/wt% 14 wt/wt 0 , 14.5w/ 

or 15 wt/wt0 o 

[01431 "Oil"'refers to an organic liquid of mineral, vegetable, animal, essential or synthetic origin, 

including, for example, aliphatic or wax-based hydrocarbons, aromatic hydrocarbons or mixed aliphatic 

and aromatic hydrocarbons.  

101441 The term "buffer"or "btuffered"as used herein means a solution containing both a weak acid 

and its conjugate base, whose pH changes only slightly upon addition of acid or base. As used herein, 

the phrase bufferingg agent" means a speciesxwhose inclusion in a solution provides a buffered solution.  

Buffers are well-known in the art and readily available. Buffers for use according to the methods and 

compositions described herein include but are not limited to phosphate, citrate, Tris, carbonate, 

succinate, ialeate, borate, MES. Bis-Tris, ADA, aces,PIPES, MOPSO, Bis-Tri Propane, BES, MOPS, 

TES, HEPES, DIPSO, MOBS, TAPSO, Trizma, HEPPSO, POPSO,TEA. EPPS, Tricine, Gly-Gly, 

Bicine, GEPBS, TAPS, AMPD, TABS, AMPSO, CHES, CAPSO, AMP, CAPS, and CABS.  

101451 The term "therapeutic agent" describes any natural or synthetic compound which has a 

biological activity. A "therapeutically effective amount" means the amount that, when administered to 

an animal or subject for treating or preventing a disorder, condition, or disease, is sufficient to effect 

treatment for that disorder, condition, or disease.  

10146] The term "substantially" in reference to a certain feature or entity means to a significant 

degree or nearly completely (i.e. to a degree of 85% or greater) in reference to the feature or entity.  

101471 Bioerodible"', "bioerodibility" and "biodegradable". which are used interchangeably herein, 

refer to the degradation, disassembly or digestion of a polymer by action of a biological environment, 

including the action of living organisms and most notably at physiological pH and temperature. As an 

example, a principal mechanism for biocrosionof a polyorthoester is hydrolysis of linkages between and 

within the units of the polyorthoester.  

[01481 A "polymer susceptible to hydrolysis" such as a polyorthoester refers to a polymer that is 

capable of degradation, disassembly or digestion through reaction with water molecules. Such a 

polymer contains hydrolyzable groups in the polymer. Examples of polymers susceptible to hydrolysis 

may include, but are not limited to, polymers described herein, and those described in U.S. Pat. Nos.  

4,079,038, 4,093,709, 4,131,648, 4,138,344, 4,180,646, 4304.767, 4,957,998, 4,946,931, 5,968,543, 

6,613,335, and 8,252,304, and U.S. Patent Publication No. 2007/0265329, which are incorporated by 

reference in their entirety.  
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10149] "Molecular mass" in the context of a polymer such as a polyorthoester, refers to the nominal 

average molecular mass of a polymer, typically determined by size exclusion chromatography, light 

scattering techniques, or velocity. Molecular weight can be expressed as either a number-average 

molecular weight or a weight-average molecular weight. Unless otherwise indicated, all references to 

molecular weight herein refer to the weight-average molecular weight. Both molecular weight 

determinations, number-average and weight-average, can be measured using gel permeation 

chromatographic or other liquid chromatographic techniques. Other methods for measuring molecular 

weight values can also be used, such as the measurement of colligative properties (e.g.freezing-point 

depression, boiling-point elevation, or osmotic pressure) to determine number-average molecular weight 

or the use of light scattering techniques, ultracentrifugation or viscometry to determine weight-average 

molecular weight. The polymers of the invention are typically polvdisperse (i.e., number-average 

molecular weight and weight-average molecular weight of the polymers are not equal), possessing low 

polvdispersity values such as less than about 3.0, less than about 2.75, less than about 2.25, less than 

about 1.5, and less than about 1.03.  

10150] "Semi-solid" denotes the mechano-physical state of a material that is flowable under 

moderate stress. A semi-solid material will generally have a viscosity between about 1,000 and 

3.,000,000 cps (mPaes) at 37 °C, especially between about 1,000 and 50,000 cps (mPaes) at 37 °C.  

Viscosity may be measured using a Brookfield Viscometer DV-II Pro with a CPA-44PSYZ cup and 

measured at 37 °C. Viscosity measurements of formulations with less than 8,000 cP (mPa-s) are 

measured at using a CPA-40Z spindle and the system may be verified using 1,000cps silicone 

oil Brookfield Viscosity Standard. Viscosity measurements for formulations above 8,000 cP (mPa-s) 

may be evaluated using a CPA-52Z spindle and standardized using the 30,000cps silicone oil Brookfield 

Viscosity Standard.  

101511 An "active agent" or "active ingredient" refers to any compound or mixture of compounds 

which produces a beneficial or useful result. Active agents are distinguishable from such components as 

vehicles, carriers, diluents, lubricants, binders and other formulating aids, and encapsulating or 

otherwise protective components. Examples of active agents are pharmaceutical, agricultural or 

cosmetic agents.  

[01521 A "small molecule" is a molecule, typically a drug, having a molecular weight of less than 

about 900 daltons.  

101531 A "local anesthetic" is a dug that causes reversible local anesthesia, generally for inducing 

absence of pain sensation.  

101541 A "caine" type drug as used herein refers to an amino type local anesthetic which are basic, 

such as bupivacaine, levobupivacaine, ropivacaine, etidocaine, lidocaine, mepivacaine, prilocaine, 

tetracaine and the like.  
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10155] "Pharmaceutically acceptable salt" denotes a salt form of a drug having at least one group 

suitable for salt formation that causes no significant adverse toxicological effects to the patient.  

Phannaceuticall acceptable salts include salts prepared by reaction with an inorganic acid, an organic 

acid, a basic amino acid, or an acidic amino acid, depending upon the nature of the functional group(s) 

in the drug. Suitable pharmaceutically acceptable salts include acid addition salts which may, for 

example, be formed by mixing a solution of a basic drug with a solution of an acid capable of forming a 

pharmaceutically acceptable salt form of the basic drug, such as hydrochloric acid, iodic acid, fumaric 

acid, maleic acid, succinic acid, acetic acid, citric acid, tartaric acid, carbonic acid, phosphoric acid, 

sulfuric acid and the like. Typical anions for basic drugs, when in protonated form , include chloride, 

sulfate, bromide, mesylate, maleate, citrate and phosphate. Suitably pharmaceutically acceptable salt 

forms are found in, e.g., Handbook of PharmaceuticalSalts: Properties, Selection and Use, 

Weinheim/Zirich:Wiley-VCH,'VHCA, 2002; P. H. Stahl and C. G. Wermuth, Eds.  

[01561 An "organic acid" is an organic molecule having at least one carboxylic acid group that 

generally possesses a molecular weight that is less than about 300 daltons. An organic acid may have 2 

or more carboxylic acid groups, e.g, 2, 3, or 4, carboxylic acid groups. The organic acid may be 

aliphatic oraromatic, and may optionally contain additional non-basic substituents such as hydroxyl, 

ester, halo, and the like. Aliphatic organic acids may also contain one or more elements of unsaturation, 

e.g., a double or a triple bond. Exemplary organic acids include ethanoic acid, propanoic acid, butanoic 

acid, pentanoic acid, benzoic acid, acetyl salicylic acid, citric acid, fumaric acid, maleic acid. salicyli 

acid. succinic acid, oxalic acid, malonic acid, glutaric acid. adipic acid, pimelic acid, and so forth.  

[01571 Mole percent (also designated as mol%) of an organic acid as used herein is relative to the 

molar amount of the corresponding amino-containing drug. As an example, a composition comprising 

100 moils of an amino-containing drug such as ropivacaine and 10 mmols of an organicacid contains 

10 mol percent of the organic acid.  

101581 "Polyorthoester-compatible" refers to, in one particular aspect of the properties of the 

polyorthoester, the properties of an excipient or additive which, when mixed with the polyorthoester, 

forms a single phase and does not cause any physical or chemical changes to the polyorthoester.  

[01591 A "therapeutically effective amount" means the amount that, when administered to an animal 

for treatment of a disease, is sufficient to effect treatment for that disease.  

[0160] "Treating"or "treatment" of a disease includes preventing the disease from occurring in an 

animal that may be predisposed to the disease but does not yet experience or exhibit symptoms of the 

disease (prophylactic treatment), inhibiting the disease (slowing or arresting its development), providing 

relief from the symptoms or side-effects of the disease (including palliative treatment), and relieving the 

disease (causing regression of the disease).  
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10161] Optional" or "optionally" means that the subsequently described circumstance may or may 

not occur, so that the description includes instances where the circumstance occurs and instances where 

it does not.  

101621 The termi "substantially" in reference to a certain feature or entity means to a significant 

degree or nearly completely (i.e. to a degree of 85% or greater) in reference to the feature or entity.  

[01631 The term "about", particularly in reference to a given quantity, is meant to encompass 

deviations of plus or minus five percent.  

IL PHARMACEUTICAL COMPOSITION COMPRISING PAIN MEDICATION AND NK-1 
RECEPTOR ANTAGONSIT 

[0164] In one aspect, compositions comprising a local anesthetic, an NK-i receptor antagonist, and a 

delivery vehicle are provided. In another aspect, compositions comprising a local anesthetic, an NK-I 

receptor antagonist, a NSAID, and a delivery vehicle are provided. In another aspect, compositions 

comprising an NK-I receptor antagonist, a NSAID, and a delivery vehicle are provided.  

A. Local Anesthetic 

[01651 The composition comprises a local anesthetic of the caine type. Local anesthetics belonging 

to this class include bupivacaine, levobupivacaine, dibucaine, mepivacaine, procaine, lidocaine, 

tetracaine, ropivacaine, and the like. These compounds are alkaline-amides possessing pKb values 

ranging from 5.8 to 6.4. That is, the drugs contain protonizable tertiary amine functions. For example, 

the pKa values of ropivacaine, lidocaine, and bupivacaine are 8.1, 7.7 and 8.1, respectively. The anide

type drugs are provided in the compositions either in their neutral, base form or as their corresponding 

acid-addition salts, or as a mixture of both forms.  

[01661 In one embodiment, the caine type local anesthetic is added to the composition in its free 

base form. The caine type anesthetic may be provided as a racemic mixture, i.e., containing equal 

amounts of the R and S enantiomers, or may be provided as a single enantiomer, or may be provided as 

an unequal mixture of enantiomers in which one enantiomer is in excess.  

101671 In one particular embodiment, the composition comprises bupivacaine as the local anesthetic.  

In a further embodiment, the composition comprises as the active agent ropivacaine.  

101681 In yet one or more additional embodiments, the composition comprises any one or more of 

the caine type local anesthetics described above such as, for example, levobupivacaine, dibucaine, 

mepivacaine, procaine, lidocaine, tetracaine, and the like. In still another embodiment, the amide-type 

local anesthetic is selected from the group consisting of bupivacaine, ropivacaine, levobupivacane, 

dibucaine, mepivacaine, procaine, lidocaine, and tetracaine.  

101691 The composition may also comprise in addition to the caine type local anesthetic and the 

NK-1 receptor antagonist (described below), one or more additional active agents.  
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10170] The caine type local anesthetic is dissolved or dispersed into the composition as provided 

herein. The concentration of the caine local anesthetic in the composition mayvary from about 0 1 wt% 

to I wto, 0.1 wt% to 10 wto, 0.25 wt% to 0.75 wto, 0.25 wt% to 2.5 wtO, 0.25 wto to 3.5 wt0 , 0.25 

wt% to 5 wt%, 1.5 wt% to 5 wt%, 1.5 wt% to 3.5 wt%, 1.5 wt% to 3.0 wt%, 2 wt% to 3 wt%, 2.1 wtO 

to 2.9 wt%, 2.2wt% to 2.8 wt%, 2.3 wt% to 2.7 wt%, 2.4 wt% to 2.6 wt%, 2.25 wt% to 2.75 wt%, I 

wt% to 30 wtO%, I w% to 10 wt %, 10 wt% to 20 wto, 1 wt% t5wt 2wto 5 wti%, 2 wto to 4 

wt%, 2 wtO to 3 wt0 , 10 wt% to 15 wt%,or 15 wt0 to 20 wt0 and may be about 0.25 wt%, 0.5 wto, 

0.751 wt%, 1.1 wt%, 1.2 wt%, 1.3 wt%, 1.4 wt%, 1.5 wt0 , 1.6 wt%, 1.7 wt%, 1.8 wtO, 1.9 wtO, 2 

wt%, 2.1 wt%, 2.2 wt%, 2.3 wt% , 2.4 wt%, 2.5 wt%, 2.6 wt%,2 7 wt%, 2.8 wt%, 2.9 wt%, 3 wt 0 , 3.1 

wto 3.2 wt%, 3.3 wt%, 3.4 wt%, 3.5 wt%, 3.6 wt%, 3.7 wt%, 3.8 wt%, 3.9 wt%, 4 wto 4.1 wt%, 4.2 

wt 0 , 4.3 wt%o, 4.4 wto, 4.5 wt%, 4.6 wt%, 4.7 wt%, 4.8 wt%, 4.9 wt 0 , 5 wt 0 , 5 wt%, 5.1 wt%, 5.2 

wt%, 5.3 wt%, 5.4 wt%, 5.5 wt%, 5.6 wt%, 5.7 wt%, 5.8 wt%, 5.9 wt 0 , 6 wt%, 6.1 wt%, 6.2 wt%, 6.3 

vt%, 6.4 wt%, 6.5 wt% 6.6 wtO, 6.7 wt%, 6.8 wtO, 6.9 wtO 7 wt%, 7.1 wt%,7wt%, 73wt%, 7.4 

wt%, 7.5 wt, 7.6t, 7.7 wt0 , 7.8 wt, 7.9 wt, 8 wto, 8.1 wt 0 , 8.2 wt 0 , 8.3 wt%o, 8.4 wt%, 8.5 

wt%, 8.6 wt0 , 8.7 wt0 , 8.8 wt%, 8.9 wtO, 9 wt% 9.1 wt%, 9.2 wt%, 9.3 wt%, 9.4 wt%, 9.5 wt 0 , 9.6 

wt%, 9.7wt%, 9.8 wt%, 9.9 wt%, 10 wt%, 11 wt%, 11.1 wt%, 11.2 wt%, 11.3 wt%, 11.4wt%, 11.5 

wto 11.6wt % , 11.7 wt%, 118 wto, 11.9wto, 12 wt%, 121 wt%, 12.2wtO, 12.3 wt%, 12.4 wt% 

12.5 wt 0 , 12.6 wt0 , 12.7 wt 0 , 12.8 wt%, 12.9 wt%, 13 wt0 , 13.1 wt%, 13.2 wtO, 13.3 wtO, 13.4 

wt%, 13.5 wt%, 13.6 wt%, 13.7 wt%, 13.8 wto, 13.9 wt%. 14 wt%, 14.1 wtO, 14.2 wt%. 14.3 wt%, 

14.4 wt%, 14.5 wt%, 14.6 wt%, 14.7 wt%, 14.8 wt%, 14.9wt%.,15w 5 iwt%, 15.1 wt%, 15.2 wtO, 

15.3 wt%o. 15.4 wt%, 5.5 wt%, 15.6 wt, 15.7 wt0 , 15.8 wt%, 15.9 wt%, 16 wt0 , 16.1 wt%, 16.2 wto, 

16.3 wt%, 16.4 wt%, 16.5 wt%, 16.6 wt%, 16.7 wt%, 16.8 wt%, 16.9 wt%, 17 wtO, 17.1 wtO, 17.2 

wt0, 17.3 wt%, 17.4 wt%, 17.5 wt%, 17.6 wt%, 17.7 wt%, 17.8 wt%,17.9 wt%, 18 wt%, 18.1 wt%, 

182 wt%, 18.3 wtO, 18.4 wto 18.5 wt%, 18.6 wt%, 18.7 wt%, 18.8 wtO, 18.9 wt, 19 wt%, 19.1 

wt 0 , 19.2 wt%, 19.3 wt%, 19.4 tO, 19.5 wtO, 19.6 wt%o, 19.7 wt%, 19.8 wt%, 19.9 wt0 , 20 wt%, 21 

wt%. 22 wt%, 23 wt% 24 wtO, 25 wtO, 26 wt O, 27 wt%, 28 wtO, 29 wto and 30 wt%.  

101711 In one embodiment, the caine type local anesthetic is present in the composition at between 

about 0.01 wt'%and about7.5 wt%. In another embodiment, the caine type local anesthetic is present in 

the composition at between about 0.1 wt % and about 7.5 wt%, or between about 0.1 wt % and about 5.5 

wt%, or between about 0.25 wt 00 and about 5.2 wt% , or between about 0.25 wt % and about 5.0 wt%.  

B. NK-i Receptor Antagonist and NSAID 

101721 Suitable NiK-1 receptor antagonists for use in the presently described pharmaceutical 

compositions include RP 67580 ((3aR,7aR)-Octahydro-2-[-imino-2-(2-methoxphenl)ethyl-7,7

diphenyl-4H-isoindol)), WIN 51078 (17-P-Hydroxy-I7-a-ethynvi-5-a-androstano[3,2- b]pyrimido[1;2

a]benzimidazole), 1-733,060, (((2S,3S)-3-[[3,5-bis(Trifluoromethyl) phenyl]methoxy]-2
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phenylpiperidine hydrochloride), 1-703,606 (cis-2-(Diphenymethel)-N- ([2-iodophenyl]methyl)-1

azabicvclo(2.2.2)octan-3-amine) MDL 105;212 (R)-1-[2-[3-(3,4- dichlorophenyl)-1-(3,4,5

trinethoxvbenzoyi)-pyrrolidin-3-yl]-ethyl]-4-phenylpiperidine-4-carboxamide hydrochloride), 

serlopitant, maropitant, Antagonist D, aprepitant, fosaprepitant, R116301, CGP49823, CP-96345, CP

99994, GR-203040, MDL-103392, 1-760735, SDZ-NKT-343, nolpitanitium (SR-140333), AV608, 

rolapitant, SCH 900978, AV608, GSK424887 (GlaxoSmithKline), GSK206136 (GlaxoSmithKline), 

GR-2 05171, CP-99994, TAlK 637 ((S)-7-(3,5-Bis-trifluoromethyl-benzyl)-9-methyl-5-p-tolyl-8,9,10,11

tetrahydro-7H-1,7,11a-triaza-cycloocta[binaphthalene-6,12-dione), LY303870 ([(R)-I-[N-(2

methoxybenzvl)acetylamino]-3-(1H-indol-3-yl)-2-[N-(2-(4- (piperidin-I-vl)piperidin-1

yl)acetyl)amino]propane]), LY686017 ((2-chloro-phenyl)-{2-[5-pyridin-4-y-1-(3,5-bistrifluoromethyl

benzyi)-1--[1,2,3]triazol-4-yl]-pyridin-3-yi}-methanone), E-6006, casopitant/GW679769 ((2R,4S)-4

(4-acetylpiperazin-I-vl)-N-[(IR)-1-[3,5-bis(trifluoromethl)phenl)etliyl]-2-(4-fluoro-2-methvlphenyl)

N-methylpiperidine-I-carboxamide), vestipitant, orvepitant and orvepitant maleate, befetupitant, 

netupitant, ezlopitant, CP-122721, MPC-4505 (Myriad Genetics, Inc.), CP-122721 (Pfizer, Inc.), CJ-I 

2.,255 (Pfizer, Inc.), SRR 240600 (Sanofi-Aventis), orTA-5538 (Tanabe Seiyaku Co.) including all 

pharmaceutically acceptable salts thereof.  

101731 In some embodiments, the NK-1 receptor antagonist is selected from aprepitant, rolapitant, 

netupitant, lanepitant, vestipitant, orvepitant maleate, casopitant, ezopitant, serlopitant, befetupitant and 

maropitant, or apharmaceutically acceptable salt thereof. In one embodiment, the NK-I receptor 

antagonist is aprepitant.  

[01741 The NK-1 receptor antagonist is dissolved or dispersed into the composition as provided 

herein. The concentration of the NK-1 receptor antagonist in the composition may vary from about 0.01 

wt% to 1 wt%, 0.01 wt% to 5 wt%, 0.01 wt% to 10 wt%, 0.1 wt% to I wt%, 0.1 wt% to 2.5 wt%, 0.1 

wt% to 5 wt%, 0.2 wt% to I wt% 0.2 wt% to 2 wt% 0.2 wt% to 3.5 wt%, 0.2 wt% to 5 wt%, 2.1 wt% 

to 2.9 wt%, 2.2 wt% to 2.8 wt%, 2.3 wt% to 2.7 wt%, 2.4 wt% to 2.6 wt%, 2.25 wt% to 2.75 wt%, 1 

wt% to 30 wt%, 1 wt % to 10 wt %, 10 wt% to 20 wt%, 1 t% to 5 wt%, 2 wt% to 5 wt%, 2 wt% to 4 

wt%. 2 wt% to 3 t%, 10 wt% to 15 wt%, or 15 wt% to 20 wt% and may be about 0.0 lwt% 0.02 xvt% 

0.03 wt%, 0.04 wt%, 0.05 wt%, 006wt%, 0.07 wt% 0.08 wt%, 0.09 wt%, 0.1wtO%, 1A t%0.2wt%, 

0.3wt%, 0.4wt%,0.5wt%,0.6wt%,0.7wt% 0.8wt%, 0.9 t%, I wt%, 1.1 wt%, 1.2 wt%, 1.3 wt%, 

1.4 wt%, 1.5 wt% 1.6 wt% 1.7 wt%, 1.8 xvt%, 1.9 wt%, 2 wt%, 2.1 wt%, 2.2 wt%, 2.3 wt% 2.4 wt% 

2.5 w%26 %,7t%, 2,8 wt%, 2,9 wt%, 3 wt%, 3.1 wt%, 3.2 wt%, 3.3 wt%, 3.4 wt%, 3.5 wt%, 

3.6wt%, 3.7 wt%, 3.8 wt%, 3.9 wt%, 4 wt%, 4.1 wt%, 4.2 wt%, 4.3 wt%, 4.4 wt%, 4.5 wt%, 4.6 wt%, 

4.7 wt%, 4.8 wt%, 4.9 wt%, 5 wt%, 5.1 wt%, 5.2 wt%, 5.3 wt%, 5.4 wt%, 5.5 wt%, 5.6 wt%, 5.7 wt%, 

5.8 wt%, 5.9 wt%, 6 wt%, 6.1 wt%, 6.2 wt%, 6.3 wt%, 6.4 wt%, 6.5 wt%, 6.6 wt%, 6.7 wt%, 6.8 wt%, 

6.9wt%, 7xwt%, 7.1 wt% 7.2 wt%, 3wt%, 7.4xwt%, 5 vt%, 7.6 wt%, 7.7 wt%, 7.8 wt%, 7.9wt%, 8 
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wt%, 8.1 wt, 8.2wtN,8.3xwt%, 8.4 wt%, 8.5 wto, 8.6 wt%, 8.7 wt,. 8.8 wt. 8.9 wt%, 9 wt 0 , 9.1 

wt%, 9.2 wt%, 9.3 wt%, 9.4 w t%, 9.5 wt%, 9.6 wt%, 9.7 wt%, 9.8 wt% .99 10 wt%.  

101751 In one embodiment, the NK-1 receptor antagonist is present in the composition in an amount 

which is above 0.001 percent and less than 5 wt%, less than 2.5 wt%, less than I wt%, less than 0.5 wt% 

percent, less thanor less than 0.3wt%.  

[01761 In one embodiment, the composition comprises a caine type local anesthetic andan NK-1 

receptor antagonist the weight ratio of local anesthetic: NK-1 receptor antagonist ranges from about 

100:1 to 1:1, 100:1 to 2.5:1, 100:1 to 7.5:1, 100:1 to 10:1, 100:1 to 1:100, 75:1 to 1:1, 75:1 to 2.5:1, 75:1 

to 7.5:1, 75:1 to 10:1, 75:1 to 1:75, 50:1 to I:1, 50:1 to 2.5:1, 50:1 to 7.5:1, 50:1 to 10:1, 50:1 to 1:50, 

25:1 to 1:1, 25:1 to 2.5:1, 25:1 to 7.5:1, 25:1 to 10:1, 25:1 to 1:25, 10:1 to 1:1, 10:1 to 2.5:1, 10:1 to 

7.5:1, 101to10: 1, 10: 1 to 1:10, In a particular embodiment, the caine type local anesthetic is 

bupivacamne and the NK- Ireceptor antagonist is aprepitant. In an alternative particular embodiment, the 

amide-type local anesthetic is ropivacaine andthe NK-1 receptor antagonistis aprepitant.  

[01771 NSAID is selected from the group consisting of diflunisal, indomethacin, tolmetin, sulindac, 

etodolac, ketorolac, diclofenac, nabumetone, ibuprofen, dexibuprofen, naproxen, fenoprofen, 

ketoprofen, dexketoprofen, flurbiprofen, oxaprozin, loxoprofen, mefenanic acid, meclofenamic acid, 

flufenamic acid, tolfenamic acid, meloxicam, piroxicam, tenoxicam, droxicam, lornoxicam, isoxicam, 

celecoxib, rofecoxib, and valdecoxib. In some embodiments, the NSAID is meloxicam.  

101781 The concentration of the NSAID in the composition may vary from about 0.01 wt% to 10 

w%0.001 wt % to 5wt %, 0.01 wt% to 3 wt%, 0.01 wt% to 1 wt%0o.010 wt% to 10 wt% , 0.wot % to 5wt 

%, 0.1wt% to 3 wt%, 0.1 wt% to 1 wt%, and may be 0.01 wto, 0.011 wt%o, 0.012 wt%, 0.013 wt0 , 

0.014 wt%, 0.015 wt%, 0.016 wt%, 0.017 wt%, 0.018 xt0, 0.019 wt%, 0.02 wt%, 0.021 xt0,0.022 

wtO, 0.023 wt%, 0.024 wt%, 0.025 wt%, 0.026 wt%, 0.027 wt%, 0.028 wT, 0.029 wt%0O.030 wt%, 

0.031 wt, 0.032 wt%, 0.033 wt%, 0.034 wtO, 0.035 wt%, 0.036 wt%, 0.037 wto, 0.038 wt%, 0.039 

wt 0, 0.040 wt%, 0.041 wt, 0.042 wt% 0.043 wt%, 0.044 wt, 0.045 wt%, 0.046 wt%, 0.047 wtO, 

0.048 wt% , 0.049 wt%, 0.05 wt%, 0.051 xt0, 0.052 wt%, 0.053 wt%, 0.054 wt% , 0.055 wt%, 0.056 

wt%, 0.057 wt%, 0.058 wt%, 0.059 wt%, 0.06 wt%, 0.061 wt%, 0.062 wt%, 0.063 wt%, 0.064wt%, 

0.065 wt%, 0.066 wt%, 0.067 wtO, 0.068 wt%, 0.069 wt%0 .007 wtO, 0.071 wt%, 0.072 wt%, 0.073 

wt%, 0.074 wto, 0.075 wt%, 0.076 wt%, 0.077 wt%, 0.078 wt% ,0.079 wt%, 0.08 wtO, 0.081 wto, 

0.082 wt%, 0.083 wto, 0.084 wt%, 0.085 wt%, 0.086wtO, 0.087 wt%, 0.088 wt%, 0.089wvt%, 0.09 

wto 0.091 wt%, 0.092t, 0.093 wt%, 0.094 wt%, 0.095 wt0, 0.096 wt% 0.097 wt%, 0.098 wtO, 

0.099 wt 0 , 0.1 wt0 , 0.11 wt 0 0.12 Wt%, 0.13 wt%, 0.14wtO, 0.15 wtO, 0.16 wt%o 0.17 wt%, 0.18 

wt%, 0.19 wt%, 0.2 wt%, 0.21 wt%,0.22 wt% 0.23 wt%o, 0.24wt 0 , 0.25wto, 0.26 wt%, 0.27 wt%, 

0.28 wt, 0.29wvt%, 0.30 wt% 0.31 wt%, 0.32 wtO, 0.33 t% , 0.34 wt%, 0.35 wt%, 0.36 wt%, 0.37 

wt%, 0.38 wtO, 0.39wt%, 0.40 t%, 0.41 wtO, 0.42 wtO 0.43 wt%, 0.44 wt%, 0.45 wt%, 0.46 wtO, 
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0.47 wt%. 0.48 wt%, 0.49wt%, 0.5 wt%. 0.5.1 wt%,0.52 wt%, 0.53 wt%, 0.54 wt%, 0.55 wt%, 0.56 

wt%, 0.57 wt%, 0.58 wt%, 0.59 wt%, 0.6 wt% 0.61 wt%, 0.62 wt%, 0.63 wt%, 0.64 wt%, 0.65 wt%, 

0.66 wto, 0.67 wt0 , 0.68 wt 0 , 0.69wt%, 0.7 wt0 , 0.71 wt%, 0.72 wt%. 0.73 wt%, 0.74wtO, 0.75 

wt%, 0.76 wt%, 0.77 wt%, 0.78wto, 0.79 wt%, 0.8 wt%, 0.81 wt%, 0.82 wt%, 0.83 wt%, 0.84 wto, 

0.85 wt%, 0.86 wt%, 0.87 wt 0 .88 wt%, 0.89 tOo, 0.9 wt%, 0.91 wt%, 0.92wt 0O.93 wt%, 0.94 

wt%, 0.95 wt, 0.96 wt%, 0.97 wt%, 0.98 wtO 0.99 wt%, .0 wtO, 1.01 wt% 1.02 wt%, 1.03 wt% 

1.04 wt%. 1.05 wt%, 1.06 wt%, 1.07 wt0 , 1.08 wt%, 1.09wt%, 1.1 wtO, 1.11 wt%, 1.12 wt%o, 1.13 

wt%, 1.14 wt%,1.15 wt%, 1.16 wt%, 1.17 wt%, 1.18 wt%, 1.19 wtO%, 1.2 wtO%, 1.21 wt%,1.22 wtO%, 

1.23 wt%, 124 wt%, 1.25 wto, 1.26 wt%, 1.27 wvt%, L28 wt%, 1.29 wt%, 1.30 wto, 1.31 wt%, 1.32 

wt% 1.33 wt%, 1.34 wt%, 1.35 wt%, 1.36wtO, 1.37 wt%, 1.38 wt% 1.39 w%, 1.40wtO, 1.41 wt%, 

1.42 wto, 1.43 wt0 , 1.44 wt 0 , 1.45 wt%, 1.46 wt%, 1.47tO, 1.48 wt%, 1.49wt%, 1.5 wtO, 1.5.1 

wt%, 1.52 wt%, 1.53 wt%, 1.54 wt% , 1.55 wtO%, 1.56 wt%. 1.57 wt%, 1.58 wt0 , 1.59 wt%, 1.6 wt%, 

1.61 wt%, 1.62 wt%, 1.63 wt%, 164wt0 O, 1.65 wtO, 1.66 wt%, 1.67 wt%, 1.68 wt%, 1.69 wtO, 1.7 

wt%, 1.71 wt0 , 1.72 wt%, 1.73 wt%, 1.74 wt%, 1.75 wt/, 1.76 wto, 1.77 wt0 , 1.78 wt%, 1.79wt, 

1.8 wt%, 1.81 wt%, 1.82 wt%, 1.83 wt0 , 1.84 wt%, 1.85 wt%, 1.86 wt%, 1.87 wt%, 1.88 wt%, 

1.89wt 0 , 1.9 wt%, 1.91 wt%, 1.92 wt% 1.93 wt%, 1.94 wt%, 1.95 wt%, 1.96 wNt%, .97 wt%, 1.98 

wt% 1.99 wt%, 2.00 wt%, 2.01 wt%, 2.02 wt%, 2.03 wt%, 2.04wto, 2.05 wt%, 2.06 wt%, 2.07 wt% 

2.08 wtO, 2.09 wt 0 , 2.1 wt%, 2.11 wt%. 2.12 wt%,2.13 wt%, 2.14 wt0 , 2.15 wt%, 2.16 wt%, 2.17 

wt%. 2.18 wt%, 2.19 wt%, 2.20 wt0 , 2.21 wt%,2.22 wto, 2.23 wt% , 2.24 wt%, 2.25 wt%, 2.26 wt%, 

2.27 wt%, 2.28 wt%, 2.29 wt%, 230 wt%, 2.31 wt%, 2.32 wt%, 2.33 wt%, 2.34 wt%, 2.35 wt%, 2.36 

wt%, 2.37 wt0 , 2.38 wt%, 2.39 wt%, 2.40 wt%, 2.41 wto, 2.42 wt%, 2.43 wt%o, 2.44 wt%, 2.45 wt%, 

2.46 wt% 2.47 wt%, 2.48 wt%, 2.49 wt%, 2.5wto, 2.5.1 wtO, 2.52wtO, 2.53 wt%, 2.54 wt%, 2.55 

wt%, 2.56 wt%, 2.57 wt%, 2.58 wt%, 2.59 wt%, 2.6 wt%, 2.61 wt% , 2.62 wNt%, 263 wt%, 2.64 wt%, 

2.65 wt%, 2.66wto, 2.67 wt%, 2.68 wt%, 2.69wt%, 2.7 wtO 2.71 wt%, 2.72 wt, 27.73 wt%, 2,74 

wtO, 2.'75 wt%, 2.76 wt%, 2.77 wt%, 2.78 wtO 2.79wO, 2.8 wt%, 2.81 wt, 2.82 wt%o, 2.83 wt0 %, 

2.84 wt%, 2.85 wt%, 2.86 wt%, 2.87 wt%, 2.88 wt%, 2.89 wt%, 2.9 wt%, 2.91 wt%, 2.92 wt%, 2.93 

wt%, 294 wt%, 2.95 wt%, 2.96 wt% , 2.97 wNt%, 298 wt%,2.99wt%, 3.0 wt%, 3.01 wt%, 3.02 wt%, 

3.03 wt%,3.04 wt%, 3.05 wt%, 3.06wt0 O, 3.07 wtO 3.08 wt%, 3.09 wt%, 3.1 wt%, 3.11 WtO, 3.12 

wt%, 3.13 wt%, 3.14 wt%, 3.15 wt%, 3.16 wt%, 3.17 wt%, 3.18 wt%, 3.19 wto, 3.20 wt%, 3.21 

wt0 o,3 22 wt%, 3.23 wt%, 3.24 wto, 3.25 wt%, 3.26 wt%, 327 wt%, 3.28 wt%, 3.29 wt%, 3.30 wt%, 

3.31wt%, 332wt 0 , 3.33 wt% 3.34 wt%, 3.35 wt%, 3.36 wt%, 3.37 wtO, 3.38 wt%,3.39 wt% 3.40 

wt 0 , 3.41 wt%, 3.42 wt%, 3.43 wtO, 3.44 wtO, 3.45 wt%o, 3.46 wt%,3.47 wtO, 3.48 wt%, 3.49 wt%, 

3.5 wto, 3.5.1 wt%, 3.52 wt%, 3.53 wt0 , 3.54 wtO%, 3.55 wt%, 3.56 wt%, 3.57 wt%o, 3.58 Wt% , 

3.59wt%, 36 wt%, 3.61 wt%, 3.62 wt%, 3.63 wt%, 3.64.wt%, 3.65 wt%, 3.66 wt%, 3.67wto, 3.68 

wt%, 3.69wt%, 3.7 wt%, 3.71 wt%, 3.72 wt%, 3.73 wt%, 3.74 wt%0,3.75 wt0 %, 3.76 wt%, 3.77 wtO, 
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3.78 wt%, 3 .7 9 wt%, 3.8 wt%,3.81 wt%, 3.82 wt%, 3.83 wt%, 3.84 w t%, 3.85 wt%, 3.86 wt%., 3.87 

wt%, 3.88 wt%, 3.89wt%, 3.9 wt%, 3.91 wt%, 3.92 wt%, 3.93 wt%, 3.94 wt%, 3.95 wt%, 3.96 wt%, 

3.97 wto, 3.98 wt0 , 3.99wt%, 4.0 wtO, 4.25 wt0 , 4.5 wt%, 4.75 wt%, 5.0 wt%, 5.25 wt% 5.5 wt%, 

5.75 wt 0 , 6.0wt 0 , 6.25 wtO%, 6.5 wt%, 6.75 wt%, 7.0 wt%, 7.25 wt%, 7.5 wt%, 7.75t%, 8.0 wtO%, 

8.25 wt%, 8.5 wt%, 8.75 wt%, 9.0 wt% , 9.25 wt%, 9.5 wt%, 9.75 wt%, or 10.0 wt%.  

C. Delivery Vehicles 

[01791 The composition additionally comprises a delivery vehicle. In one embodiment, the delivery 

vehicle is a sustained-release vehicle, and exemplary vehicles include polymeric formulations, 

liposomes, microspheres, implantable device or non-polymeric formulations. Examples of these 

vehicles will now be described.  

1. LIOiOmeS 

101801 Liposomes are small vesicles composed of lipids arranged in spherical bilayers. Liposomes 

are usually classified as small unilamellar vesices (SUV) large unilamellar vesicles (LUV), multi

lanellar vesicles (MLV) or multivesicular liposomes (MVL). SUVs and LUVs, by definition, have only 

one bilayer, whereas MLVs contain many concentric bilayers (see, e.g., Stryer, Biochemistry, 2d 

Edition, W.H. Freeman& Co.,p. 213 (1981)). MVLs were firstreported by Kim etal. (Biochim, 

Biophys. Aca, 728.339-348, 1983) and contain multiple, non-concentric aqueous chambers per particle 

(See, USPNs 6,132,766 and 8,182,835, incorporated herein by reference in their entirety).  

101811 Liposomes suitable for use in the composition of the present invention include those 

composed primarily of vesicle-forning lipids. Vesicle-forming lipids can form spontaneously into 

bilayer vesicles in water, as exemplified by the phospholipids. The liposomes can also include other 

lipids incorporated into the lipid bilavers, e.g., cholesterol, with the hydrophobic moiety incontact with 

the interior, hydrophobic region of the bilayer membrane, and the head group moiety oriented toward 

the exterior, polar surface of the bilayer membrane.  

101821 The vesicle-forning lipids can have two hydrocarbon chains, typically acyl chains, and a 

head group, either polar or nonpolar. There are a variety of synthetic vesicle-forning lipids and 

naturally-occurring vesicle-fonning lipids, including the phospholipids, such as phosphatidvicholine, 

phosphatidylethanolamine, phosphatidic acid, phosphatidylinositol, and sphingonelin, where the two 

hydrocarbon chains are typically between about 14-22 carbon atoms in length, and have varying degrees 

of unsaturation. The above-described lipids and phospholipids whose acyl chains have varying degrees 

of saturation can be obtained commercially or prepared according to published methods. Other suitable 

lipids include glycolipids and sterols, such as cholesterol.  

101831 In one embodiment, the vesicle-forming lipid is selected to achieve a specified degree of 

fluidity or rigidity, to control the stability of the liposome in serum and to control the rate of release of 

the entrapped agent in the liposome. Liposomes may be prepared by a variety of techniques (see, e.g.  
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Szoka, F., Jr., etal., Ann. Rev. Biophys. Bioeng. 9:467 (1980); U.S. Pat. No. 5,631,018). Itwillbe 

appreciated that lipid-based delivery vehicles other than liposomes are contemplated, such as micelles 

and emulsions.  

101841 In one embodiment, the amide-type local anesthetic and the enolic-acid NSAID are 

entrapped in an aqueous space of the liposome or in a lipid layer of the liposome.  

2. AicrospheresIAicroparticies/Microcapsules 

10185] In another embodiment, the delivery vehicle is a microspheres, microparticles or 

microcapsules. Microspheres in the forn of spherical polymer matrices with interconnected pores in 

which an active agent is incorporated are described, for example, in USPN 4,818,542. Microparticles 

comprised of one or more polymers in which the active agents are incorporated or associated can be 

fabricated from biodegradable or non-biodegradable polymers that are suitable for in vivo use, such as 

poly(vinylpyrrolidone) and poly(acrylamide). The microspheres or microparticles can be administered 

as part of a formulation that forms a depot in situ or as part of an implant. The active agents are released 

from the microspheres or microparticles in a controlled fashion, to provide the desired therapeutic 

efficacy. In one embodiment, the sustained-release delivery vehicle is a microsphere comprised of a 

bioerodible or biodegradable polymer. In another embodiment, the amide-type local anesthetic and the 

enolic-acid NSAID are entrapped in the microsphere.  

3. Implantable Devices 

[01861 Implantable devices with a reservoir in which the active agents are contained and 

controllably-released are known in the medical arts. In one embodiment, an osmotic, mechanical, or 

electromechanical device is provided for implantation and sustained release of the active agents.  

Examples of implantable devices are set forth in USPNs 7,655,254; 8,603,051; and 8,603,076 and US 

Publication No. 2003/0032947.  

4. Non-Polymeric Formulations 

101871 The delivery vehicle can also take the form of a non-polymeric, pharmaceutically acceptable 

carrier. For example, the non-polymeric fonnulation can comprise sucrose acetate isobutyrate as a non

polymeric, pharmaceutically acceptable carrierand an optional solvent, such as benzyl alcohol. The non

polymeric formulation can be a liquid. This liquid, non-polymeric formulation provides sustained local 

anesthesia to a subjectafter administration for a period of about 24-36 hours, 36-48 hours, 48-60 hours, 

60-72 hours, 3-4 days or 3-5 days. In one embodiment, the delivery vehicle is comprised of between 

about 50-80 wt% sucrose acetate isobutyrate and between about 5-25 wt% benzy alcohol, alternatively 

between 55-75xwt% sucrose acetate isobutyrate and between about 15-25 wt% benzyl alcohol, with the 

remainder to 100 wt% being the active agents. Exemplary non-polymeric formulations of this type are 

described in EP 1809329, which is incorporated herein by reference in its entirety.  
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10188] In some embodiments, the liquid non-polymeric carrier is a liquid carrier material having a 

viscosity of about less than 50,000 mPa-s at37C, measured using a viscometer. Alternatively, the 

carrier has a viscosity of less than about 10,000 mPia-s when measured at 37°C using a viscometer. In 

another embodiment, the liquid non-polymeric carrier is a liquid carrier material having a viscosity of 

about less than 5,000 mPa-s at 37°C. In yet another embodiment, the liquid non-polymeric carries a 

liquid carrier material having a viscosity of about less than 2,500 mPa-s at 37C.  

[01891 In another embodiment, the non-polymeric formulation is an aqueous solution.  

. Polymeric Formulations 

101901 Exemplary polymeric fonnulations as the sustained-release delivery vehicle include those 

comprised of bioerodible or biodegradable polymers. The vehicle when comprised of a biocrodible or 

biodegradable polymer can be a solid or a semi-solid vehicle. Bioerodible and/or biodegradable 

polymers are known in the art, and include but are not limited to polylactides, polyglycolides, 

poly(lactic-co-glycolic acid) copolymers, polycaprolactones, poly-3-hydroxybutyrate, and 

polvorthoesters. Semisolid polymers exist either in a glassy or viscous liquid state. Semisolid polymers 

typically display a glass transition temperature (Tg) below room temperature. Below the Tg, semisolid 

polymers can be considered to exist in a glassy state, while above the Tg, the polvorthoester can be 

considered to exist ina liquid state. Semisolidpolyorthoesterpolymersare notthermoplasticpolymers.  

101911 In one embodiment, a bioerodible or biodegradable polymer is selected to provide a certain 

rate of degradation or erosion to achieve a desired release rate of the enolic acid-type NSAID and the 

amide- oranilide type anesthetic. The delivery vehicle and active agents can be formulated to provide a 

semi-solid or solid composition. By way of example, in one embodiment, a semi-solid delivery vehicle 

comprised of a polyorthoester is provided, and some examples are set forth herein. In another 

embodiment, the polymeric deliveryvehicle formsan implant or depot in situ.  

101921 In another embodiment, a solid delivery vehicle comprised of a biodegradable or biorodible 

polymer is provided, where the solid vehicle is in the form of a rod or disk. Rods and disks are suitable 

for implantation into a patient. and the biodegradable or biocrodible polymer in which the active agents 

are incorporated can formulated to tailor the release of active agent. For example, the rod or disk can be 

formulated from different polymers with different rates of biodegradability or polymers of differing 

molecular weights can be used, as well as additives or excipients can be added to active agent-polymer 

matrixtotailorthe rate ofagent release. The rod or disk can also comprise materials commonly used in 

sutures and/or capable of being used in sutures, including the biodegradable polymers noted above as 

well as polyglactin and copolymers of glycolide with trimethylene carbonate (TMC) (polyglyconate).  

101931 In one embodiment, the delivery vehicle is comprised of a polyorthoester.  

101941 Polyorthoesters useful for the compositions provided herein are generally composed of 

alternating residues resulting from reaction of a diketene acetal and a diol, where each adjacent pair of 

30



WO 2020/051543 PCT/US2019/050079 

diketene acetal derived residues is separated by the residue of a reacted diol. The polyorthoester may 

comprise a-hydroxy acid-containing subunits, i.e., subunits derived from an a-hydroxy acid or a cyclic 

diester thereof, such as subunits comprising glycolide, lactide, or combinations thereof, i.e., 

poly(lactide-co-glycolide), including all ratios of lactide to glycolide, e.g., 75:25, 65:35, 50:50, etc.  

Such subunits are also referred to as latent acid subunits; these latent acid subunits also fall within the 

more general "diol" classification as used herein, due to their terminal hydroxyl groups. Polyorthoesters 

can be prepared as described, for example, in U.S. Patent Nos. 4,549,010 and 5,968,543. Exemplary 

polyorthoesters suitable for use in the compositions provided herein are described in U.S. Patent No.  

8,252,304.  

101951 The mole percentage of a-hydroxy acid containing subunits, R, generally ranges from 0 to 

20 mol% of the total diol components (R and R3 as provided below). In one or more embodiments, the 

mole percentage of o-hydroxy acid containing subunits in the polyorthoester formulation is at least 

about 0.01 mole percent. Exemplary percentages of .-hydroxy acid containing subunits in the polymer 

are from about 0 to about 50 mole percent, or from about 0 to about 25 mole percent, or from about 0.05 

to about 3 )mole percent, or from about 0.1 to about 25 mole percent. For example, in one embodiment, 

the percentage of a-hydroxy acid containing subunits in the polymer is from about 0 to about 50 mole 

percent. In another embodiment,the percentage of x-hydroxy acid containing subunits in the polymer is 

from about 0 to about 30 mole percent. In yet another particular embodiment, the percentage of a

hydroxy acid containing subunits in the polymer is from about 0.05 to about 25 mole percent. In yet 

another embodiment, the percentage of a-hydroxy acid containing subunits in the polymer is from about 

0.1 to about 25 mole percent, about 0 1 toabout 50 mole percent, about 10 to about 40 mole percent, 

about 5 to about 25 mole percent, about 10 to about 25 mole percent, or about 15 to about 25 mole 

percent. As an illustration, the percentage of a-hydroxy acid containing subunits may be 0, 1, 2, 3, 4, 5, 

6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,23, 24, 24, 26, 27, 28, 29 or 30 mole percent, 

including any and all ranges lying therein, formed by combination of any one lower mole percentage 

number with any higher mole percentage number. In one embodiment, the percentage of x-hydroxy acid 

containing subunits is less than 40 mole percent or less than 30 mole percent.  

101961 More particularly, a poly(orthoester) for use in the compositions and delivery systems 

provided herein is described by the following formula: 

*R O X R*0 

70 0 O O-A-
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where: R* is a C14 alkyl (e.g., C1, C2, C3 or C4 alkyl), n is an integer ranging from 5 to 400, and A in 

*R OxO R* 

X X --OX ODO(O-A
eachsubunitisR or 3. That is, in any monomerunit of the polymer of 

Formula I, A may be either R' or R3 .  

101971 In a particular embodiment, R* is ethyl (i.e., C2 alkyl). A subunit in accordance with 

formula I, wherein R* is ethyl, corresponds to a subunit resulting from reaction of a diol as provided 

hereinwitli3,9-di(ethvlidene)-.2,4.8,10-tetraoxaspiro[5.5]ndecane(DETOSU), adiketeneacetal 

having the structure: 

S0 CH,3 

H 3C O DCO 
101981 In reference to Formula I as described previously, A may correspond to R1. R1 is 

0 0 

,_ _R6_R 

. R5 I P or 0110 

where p and q are each independently integers that range from between about I to 20 (e.g., are each 

independently selected from 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 112, 13, 14, 15, 16, 17, 18, 19, and 20), each R5 

is independently hydrogen orC1-4 alkyl (e.g., is -, or C1, C2, C3, or C4 alkyl); and Ris: 

0t 
or R' 

where s is an integer from 0 to 10 (e.g., is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10); t is an integer from 

2 to 30; and R7 is hydrogen or C14 alkyl (e.g., is - or C1, C2, C3, or C4 akyl). In one or more particular 

embodiments, R7 is H. The R' subunits are a-hydroxy acid-containing subunits, i.e., subunits derived 

from an a-hydroxy acid or a cyclic diester thereof.  

[01991 In reference to Formula I, A may also correspond to R3, where R3 is: 

ox 1Y 
x 'o Rr 

and x is an integer ranging from I to 100, and is, in certain particular instances, selected from 1, 2, 3, 4, 

and 5; y is an integer in a range from 2 to 30; and R is hydrogen or C1-4 alkyl (CI, C2, C3 or C4 alkyl).  

102001 In a particular embodiment, R8 is H.  

102011 In some embodiments,, the poly(orthoester) is one in which A is RI or R3 , where R' is 
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R . P or .RS p R q 

where p and q are each independently integers that range from between about I and 20, where the average 

number of p or the average number of thesum of p and q (p + q) is between about I and 7 (e.g., 1, 2, 3, 4, 

5, 6, 7) when Ris present in the poly(orthoester) polymer; x and s are each independently an integer 

ranging from 0 to 10; and t and y are each independently an integer ranging from 2 to 30. In one or more 

particular embodiments, R 5 is -.  

10202] Additional particular poly(orthoesters) are those in which A is RI or Rwhere R' is 

0 0 

0 O 

P or _pR q 

and p and q are each independently integers that vary from between about I and 20, or between about I 

and 15, or between about I and 10, where the average number of p or the average number of the sum of p 

and q (i.e., p + q) is between about I and 7 when RI is present in the poly(orthoester) polymer.  

Additionally, particular ranges of x and s (in reference to the particular embodiment above or in reference 

to any polyorthoester as provided herein) are those in which each is independently an integer ranging from 

0 to 7 or from I to 5. Similarly, particular ranges for t and y are those in which each independently varies 

from 2 to 10.  

10203] Particular polyorthoesters are those in which R is hydrogen or methyl.  

102041 In certain particular embodiments, s and x are each independently selected from 1, 2, 3, 4, 5, 

6, 7 and 8. In some particular embodiments, s is 2. In some other particular embodiments, x is 2.  

102051 An exemplary polvorthoester comprises alternating residues of 3,9-dieth1-3,9-2,4,8,10

tetraoxaspiro[5.5]undecane-3,9-diyi and A 

o o 

n.  

where A is as described above.  

102061 Polyorthoesters such as those described herein can be prepared by reacting an illustrative 

diketene acetal,3,9-di(ethylidene)-2,4,8,10-tetraoxaspiro[5.5]undecane(DETOSU), 
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0 O , with one or more diols as described above, such as O-R 1 -OH or HO-R3

OH. Illustrative diols include oligoetliviene glycols such as triethvlene glycol (TEG), oligoethylene 

glycols modified at one or both termini with an a-hydroxy acid such as an oligoethylene glycol 

diglycolide oran oligoethylene glycol dilactide, organic diols having a hydrocarbyl core of from 2 to 30 

carbon atoms such as 1,6-hexanediol, 1,10-decanediol, cis/trans 1,4-cyclohexane dimthanol, para

menthane-3,8-diol, 1,4-butanediol, 1,5-pentanediol, 1,7-heptanediol, 1,8-octanediol, 1,10-decanediol, 

1,12-dodecanediol .and cyclic equivalents thereof, where the hydroxyl groups can be at any two 

positions within the cycloalkyl oralkylene ring. An organic diol can possess from 2 to 20 carbon atoms.  

The organic diol can be linear, branched or cyclic, and may also be saturated or unsaturated. Generally, 

unsaturated diols will possess from 1-3 elements of unsaturation. A particular pol(orthoester) will 

contain from about from 10 to 50 total mole percent of subunits derived from one or more organic diols 

having a hydrocarbyl core.  

102071 Diols such as HO-R 1 -OH are prepared as described in U.S. Patent No. 5. 968,543 and in 

Heller et al., J. Polymver Si.,Polymer Letters Ed. 18:293-297 (1980). For example, a diol of the 

formula HO-R 1-OH comprising a polyester moiety can be prepared by reacting a diol of the formula 

HO-R-O- with between 0.5 and 10 molar equivalents of a cyclic diester of an c-hydroxy acid such as 

lactide or glycolide, and allowing the reaction to proceed at 100-200° C for about 12 hours to about 48 

hours. Suitable solvents for the reaction include organic solvents such as dimethylacetamide, dimethyl 

sulfoxide, dimethvlformamide, acetonitrile, pyrrolidone, tetrahydrofuran, and methylbutyil ether.  

Although the diol product is generally referred to herein as a discrete and simplified entity. e.g. TEG 

diglycolide (and diol reaction products such as TEG diglycolide), it will be understood by those of skill 

in the art that due to the reactive nature of the reactants, e.g., ring opening of the glycolide, the diol is 

actually a complex mixture resulting from the reaction, such that the term, TEG diglycolide (or any 

other term referring a similar product), generally refers to the average or overall nature of the product.  

102081 A particular polvorthoester is prepared by reacting 3,9-di(ethylidene)-2,4,8,10

tetraoxaspiro[5.5]undecane (DETOSU) with one or more reactive diols. Generally, the polyorthoester is 

prepared by reacting DETOSU with two or more reactive diols under anhydrous conditions. A 

particular polyorthoester is prepared by reacting DETOSU with triethylene glycol and triethylene glycol 

diglycolide as described in U.S. Patent No. 8,252,305. A particular polyorthoester prepared from 

DETOSU-triethylene glycol- triethylene glycol diglycolide possesses the following molar ratios of 

components: 90:80:20, although the relative ratios of components can be suitably varied as described 

above.  

102091 A polyorthoester formed by the reaction of DETOSUxwith TEG and TEG digycolide can 

generally be described as possessing the following subunits, where R' corresponds to the diolate portion 
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derived from triethylene glycol diglycolide (formed by reaction of glycolide with TEG) and R3 

corresponds to the diolate portion derived from triethylene glycol: 

o o 

RR 

where A is R', and R is P q, where Ris H and R' is , 

the resulting component ofthe polyorthoester is: 

o0C 0 
0 

jCCC 0 - CH, wherethesum of p and q is, 

on average 2 and s is 2; and when A is R3 , and R is , where x is 2, the 

resulting subunit or component of the polyorthoester is: 

Structures corresponding to polyorthoesters prepared 

from the various o-hydroxy acid-containing subunits and additional diols describedherein canbereadily 

envisioned.  

102101 Exemplary polyorthoesters possess a weight average molecular weight ofabout 1000 Dato 

about 200,000 Da, for example from about 2,500 Da to about 100,000 Da or from about 3,500 Dato 

about 20,000 Da or from about 4,000 Da to about 10,000 Da or from about 5,000 Da to about 8,000 Da.  

Illustrative molecular weights, in Da, are 2500, 5000, 5500, 6000, 6500, 7000, 7500, 8000, 8500 9000, 

9500, 10,000, 20,000, 30,000, 40000, 50,000, 60,000, 70,000, 80,000, 90,000, 100,000, 120,000, 

150,000, 175,000 and 200,000, and ranges therein, wherein exemplary ranges include those forced by 

combining any one lower molecular weight as described above with any one higher molecular weight as 

provided above, relative to the selected lower molecular weight.  

[02111 In one particular embodiment related to the polvorthoester in the delivery system, the 

polvorthoester has a molecular weight ranging from about 2,500 daltons to 10,000 daltons.  

10212] In one embodiment, the polv(orthoesters) described in this section are semi-solids both at 

room temperature and at temperatures above room temperature. In one embodiment, polyorthoesters 

containing 80 to 100 mole% R, IwhereRis , where x is2 are 
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semisolid polymers at both room temperature andattemperatures above room temperature. Semisolid 

polymers exist either in a glassy orviscous liquid state. Semisolid polymers typically display a glass 

transition temperature (Tg) below room temperature. Below the Tg, semisolid polymers can be 

considered to exist in a glassy state.while above the Tg, the polorthoester can be considered to exist in 

a liquid state. Semisolid polyorthoester polymers are not thennoplastic polymers.  

[02131 Generally, polvorthoesters in accordance with any one of the following formulae, Formula 1, 

Formula 11, Formula III or Formula IV, are suitable for use in the compositions and/or delivery vehicles 

provided herein: 

RR R 
*R 0 O R* R* O O R* 

-_O O O O-A-- -- O O R" O O-A
Jn R R R"' n 

RO RD 
R* O R" O R* *R O O0 R* 

X R XCO R A A-- O O: R" O0 O-A--OOO OA

R"'. R'" J n _ . n 

III IV 

In reference to formulas I-IV, 

R is a bond, -(CH2)a-, or -(CH2)b-O-(CH2)c-; where a is an integer from I to 12 (e.g.selected from 1.2, 

3, 4, 5, 6, 7, 8, 9, 10, i1, and 12) and band c are independently integers from I to 5 (eg., selected from 

1, 2, 3, 4, and 5); 

R* is a C1-.4 alkyl; 

R, R" and R'" are each independently - or C-4 alkyl; 

n is an integer of at least 5; and 

A is a diol.  

102141 For example, the compositions and delivery vehicles described herein may be comprisedof a 

polyorthoester of Formula I, Formula II, Formula III or Formula IV, where: 

R is a bond, (CH2)a-,or -(C2)b-0-(Cl)c-; where a is an integer of I to 12, and b and c are 

independently integers of I to 5; 

R_* is a Ci- alkyl; 

R°, R" and R"' are each independently - orCia alkyl; 

n is an integer of at least 5; and 

A is R, R2, R3, or R4, where 
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R1 is an a-hydroxy acid containing subunit as described in the preceding paragraphs; 

R5 is hydrogen or C1-4 alkyl (e.g., methyl, ethyl, propyl, butylisopropyl, isobutyl, sec-butyl); and 

R6 is selected from the group consisting of 

R 

-Rq-0 + O-R10- 0 1_ nd 

R 12 R7 

where: 

s is an integer ranging from 0 to 10; 

t is an integer ranging from 2 to 30; and 

R is hydrogen or C14 alkyl; 

R 2 is: 

or-

R3 is: 

R 

or-Rg-O _O-R1 x y , 2or 

R 

where: 

x isan integer ranging from 0 to 200; 

y is an integer ranging from 2 to 30; 

R' is hydrogen or C1-4 alkyl; 

R9 and RO are independently C.12 alkylene; 

is hydrogen orCi- alkylandR isCi-alkyl or R Iand R t o gether are C3-10 alkylene; and 

R4 is the residue of a diol containing at least one functional group independently selected from an amide, 

an imide, a urea, and a urethane carbonate ) group.  

102151 In certain instances, the polyorthoester is one according to any one ofFormulae I-IV in 

which A is R, R , or R4 , where 

R" is selected from: 
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.0or -RO -
R 

where: 

x is an integer of 0 to 100; 

y is an integer of2 to 30; 

R' is hydrogen or CI-4 alkyl; 

R? and R1 0 are independently Ci12 alkylene; 

R is hydrogen or C-6 alkyl and R12 is C1- alkyl; orR1 and R2 together are C-10alkylene; 

R4 is a residual of a diol containing at least one functional group independently selected from amide, 

imide, urea and urethane groups; and R5 is hydrogen or C-4 alkyl.  

[02161 In one particular embodiment of the polyorthoester, the fraction of the A units that are of the 

formula Ri is between () and 20 mole percent.  

10217] One exeniplary polorthoester is described by formula , II, 111 or IV, where: 

none of the units have A equal to R2 

R3 is: 

x y 

where: 

x is an integer of I to 100; 

y is an integer of 2 to 30; and 

R6 is: 

or 

R 

where: 

s is an integer of I to 10; 

t is an integer of 2 to 30; md 

R5, R7 andR8 are independently hydrogen or methyl.  

102181 An additional representative polorthoester of Formula I. II, IIIor IV, is one in which R3 and 

R' are both -(C-`C2-0)2-(CH2-C2-;R` is methyl; and where p and q are each independently 

selected from 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 13, 14, 15, 16, 17, 18, 19, and 20.  

10219] In another embodimentof a polyorthoester of FormulaI II III or IV, Ri and Ri are both 

(CI2-CH2-O)-(C 2-C H2)-; R 5 is methyl; and p or the sum of p and q is on average 2.  
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10220] In another variation, the polyorthoester is of Formula I,II, III or IV, R is -(CH)b-O-(CH2)-; 

where b and care both 2; R* is a C2 alkyl.  

102211 Additional representative polyorthoesters of Formula ,II, II or IV, are those in which R5 is 

hydrogen or methyl; R6 is or R' , where s is an integer from I to 10, or in some 

embodiments s is selected from 1, 2, 3, or 4; t is an integer from 2 to 30, particularly selected from 2, 3, 

4, 5, 6, 7, 8, 9 and 10; R is hydrogen or methyl; and R3 is x or R8 , wherex is an integer 

from I to 10, or in some embodiments is selected from 1, 2, 3, or 4; y is an integer from 2 to 30, 

particularly selected from 2, 3, 4, 5, 6, 7, 8, 9 and 10; R` is hydrogen or methyl; 4 is selected from a 

residue of an aliphatic diol having from 2-20 carbon atoms (e.g., selected from 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12 13, 14, 15, 16, 17, 18, 19, and 20 carbon atoms), and in some embodiments 4 has from 2 to 10 

carbonatoms, interrupted by one or two amide, imide, urea, or urethane groups. In some cases, the 

proportion of subunits in the polyorthoester in which A is Ris from about 0.01-50 mole percent. In 

certain instances, the proportion of subunits in the polvorthoester in which A is R' is from about 0 to 

about 30 mole percent, or from about 0.1 to 25 mole percent. Illustrative mole percentages include 10, 

15, 20 and25 mole percent of subunits in the polvorthoester in which A is R1. In one embodiment, the 

mole percent is 20. Additionally, in one or more embodiments, the proportion of subunits in which A is 

R2 is less than about 20 percent, less than about 10 percent, or less than about 5 percent, and the 

proportion of subunits in which A is R is less than 20 percent, less than about 10 percent or less than 5 

percent.  

10222] The polyorthoester, as shown in Formula 1, Formula 11, Formula III and Fornula IV, in 

certain embodiments, is one of alternating residues of a diketene acetal and a diol, with each adjacent 

pairofdiketeneacetalresiduesbeing separated by the residue of one polvol, such as a diol.  

102231 Methods of manufacturing the polyorthoesters are well known in the art, and are described, 

in U.S. Patent Nos. 6,613,355 and 8;252,304.  

6. OptionalSolvents andfi cipients 

10224] The composition may additionally comprise one or more pharmaceutically acceptable 

excipients, and some examples are now set forth.  

102251 In the embodiment wherein the delivery vehicle is a polymeric formulation, and in particular 

where the polymer is a polyorthoester, the delivery vehicle may optionally comprise an organic acid, 

such as that described in co-owned U.S. Patent Application No. 61/982,300, filed April 21, 2014, 

incorporated herein by reference in its entirety. The organic acid facilitates release of the active agent, 

such as caine type local anesthetic, from the vehicle or composition, in particular, during the early stages 

of delivery (e.g., days 1-3 post-administration). Generally, the organic acid is a carboxylic acid. Most 
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suitable are oranic acids having a molecular weight less than about 300 daltons. Representative 

organicacids include, e.g., fumaric or maleic acid, ethanoic acid, propanoic acid, butanoic acid, 

pentanoic acid, hexanoic acid, heptanoic acid, benzoic acid, salicylic acid and acetyl salicylic acid, 

oxalic acid, malonic acid, succinic acid, glutaric acid, adipic acid, pinelic acid, and so forth.  

102261 The delivery vehicle may comprise from about 0.01 wt% to 0.6 wt% or from about 0.01 wt% 

to 0.2 wt% of a di-carboxylic acid. The amount of the organic acid additive comprised in the vehicle will 

depend, at least in part, upon the identity of the particular active agent, the amount of active agent 

contained in the vehicle, the particular polyoithoester, amount thereof, and desired delivery profile.  

10227] For a given organic acid, vehicles comprising a greater amount of the organic acid exhibit a 

faster release rate which is typically most pronounced during the first 1-3 days following administration 

and eliminate crystallization of the active agents from the homogeneous composition.  

102281 In another embodiment, the delivery vehicle in the form of a semi-solid polyorthoester 

polymeric formulation may also contain one or more liquid excipients. The excipient can be a 

pharmaceutically-acceptable polyorthoester compatible liquid excipient. Such excipients are liquid at 

room temperature and are readily miscible with polyorthoesters. Exemplary polyorthoester compatible 

liquid excipients include both protic and aprotic solvents. Protic liquid excipients include polyethylene 

glycol having a molecular weight between about 200 Da and 4,000 Da, ora polyethylene glycol 

derivative or co-polymer having a molecular weight between about 200 Da and 4,000 Da, e.g., an end

capped PEG such as monomethoxypolvethylene glycol, or a mono-, di- or triglyceride of a C2-C19 

aliphatic carboxylic acid or a mixtureof such acids, and alkoxylated tetrahydrofurfuryl alcohols.  

Additional suitable liquid excipients include C1-C4 alkyl ethers of alkoxylated tetrahydrofurfuryl 

alcohols, and C2-C19 aliphatic carboxylic acid esters, or the like. A particular excipient for semi-solid 

vehicles is monomethoxy-PEG, having a molecular weight selected from 400,450, 500, 550, 600 and 

650 Da.  

102291 Additional liquid excipients include aprotic solvents. Aprotic solvents suitable for use, as 

well as exemplary polyorthoester vehicles comprising an aprotic solvent are described in U.S. Patent 

Application Publication No. 2014/0275046, which is incorporated herein by reference in its entirety.  

Examples of hydrophilic biocompatible, aprotic organic solvents include, for example, amides such as 

N-methyl-2-pyrrolidone (NMP), 2-pyrrolidone, N-ethyl-2-pyrrolidone, N-cycvlohexyl-2-pyrrolidone, 

dimethyl acetamide, and dimethyl formamide; esters of monobasic acids such as methyl lactate. ethyl 

lactate, and methyl acetate; sulfoxides such as dimethyl sulfoxide and decymethylsulfoxide; lactones 

such as e-caprolactone and butyrolactone; ketones such as acetone and methyl ethyl ketone; and ethers 

such as dimnethvl isosorbide and tetrahydrofuran.  

102301 An exemplary semi-solid composition comprises a polyorthoester, a liquid excipient such as 

NMP or DMSO, a caine type local anesthetic such as bupivacaine or ropivacaine, and an NK-i receptor 
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antagonist such as aprepitant and optionally an organic acid additive such as maleic acid. The relative 

concentrations of the components of the semi-solid composition will vary depending upon the amount of 

the caine local anesthetic(s), NK-1 receptor antagonist, polyorthoester, polyorthoester-compatible liquid 

excipient, and organic acid additive, if present. The weight percent of the polyorthoester compatible 

liquid excipient can range from about 10-50 weight percent, or from about 10-40 weight percent, or 

from 10-30 weight percent, or from 10-25 weight percent, or from I to 20 weight percent, or from 5-15 

weight percent, or from 5-10 weight percent. Exemplary amounts of the polvorthoester-compatible 

liquid excipient are about 5, 6, 7, 8, 9, 10, 12, 15, 20, 25, 30, 35, 40, 45 or 50 weight percent.  

102311 In another embodiment, the compositions described herein and in particular the semi-solid 

composition comprising a polvorthoester, a liquid excipient such as NMP or DMSO, a caine type local 

anesthetic such as bupivacaine or ropivacaine, and a N`-1 receptor antagonist such as apreptiant and 

optionally an organic acid additive, additionally comprises a viscosity reducing triglyceride solvent such 

as those disclosed in this application.  

[02321 The delivery vehicle in the form of a semi-solid polymeric formulation can be prepared by 

mixing or blending the active agents, the polymer, such as the polyorthoester, an optional 

polyimeric/polyorthoester-compatible liquid excipient, and any other additional additives or excipients as 

desired. The mixing or blending can be perfonned by any suitable method, generally at a temperature 

less than about 50°C, e.g., at room temperature, although in certain instances, depending upon the nature 

of the materials, mixing or blending may be carried out at higher temperatures, e.g., from about 25 to 

100°C. The mixingor blending is generally carried outin the absence of additional solvents, to obtain a 

homogeneous, flowable and non-tacky vehicle at room temperature.  

10233] The polymeric-compatible liquid excipient is typically added to the compositions in an 

amount ranging from about 5 percent to about 70 percent by weight. relative to the total weight of the 

composition. The liquid excipient may be present in the composition in an amount ranging from about 5 

percent to about 50 percent by weight. In other embodiments, the liquid excipient is present in the 

composition in an amount ranging from about 5-10 wt%, 5-15 wt%, 10-60 wt% 15-60 wt%., 15-50 wt%, 

20-60 wt%, 25-50 wt%, 30-70 wt%, 30-60 vt%, 30-50 wt%, 35-70 wt%, 35-60 wt% or 35-50 wt%.  

[02341 The rate of release of the active agent (e.g., drug) can be controlled by adjusting the 

composition and amount of the polymer and/or by the selection and quantity of the optional 

additives/excipients. The chemical structure of the polymer (i.e., the type of monomer used or the ratio 

of monomers for copolymers or terpolymers, the end groups on the polymer chains, and the molecular 

weight of the polymer) will determine the hydrophilicity or lipophilicity of the polymer material as well 

as contribute to the degradation time of the polymer depot. More hydrophilic polymers (e.g., 

polyorthoesters wherein the diol monomer is hydrophilic, e.g.triethylene glycol, tetraethylene glycol, or 

polyethylene glycol and the like) are used in applications where faster release rates and shorter durations 
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of release are needed. The composition includes the delivery vehicle and the active agents in an amount 

effective to provide the desired therapeutic effect over the release period.  

102351 While the singular form is used to describe the polyorthoester and other composition 

components in this application, it is understood that more than one polyorthoester and/or more than one 

caine type local anesthetic or NK-l receptor antagonist selected from the groups described above may 

be used in the delivery system. In some embodiments of the herein described compositions, the 

compositions further comprise one or more additional excipients. In one embodiment, a particular 

excipient is one that does not influence the release of the active agents from the composition.  

102361 It is also understood that while not required, other pharnaceutically acceptable inert agents 

such as coloring agents and preservatives may also be incorporated into the composition.  

7. Aqueous Compositions Comprising a Caine andNK-1 Receptor Antagonist 

102371 As described herein, it was discovered that administering a combination of a caine type local 

anesthetic and a NK-l receptor antagonist provides a surprisingly effective level and duration of pain 

relief in a subject. Based upon the disclosures and guidance provided herein, a person having ordinary 

skill in the art would understand that the combination of a caine type local anesthetic and a NK-I 

receptor antagonist would also be more effective than an equal amount of the caine type local anesthetic 

or the NK-l receptor amagonist administered alone. Accordingly, also disclosed are aqueous solutions 

comprising a caine type local anesthetic and a NK-1 receptor antagonist. In a particular embodiment, 

the NK-1 receptor antagonist in the aqueous composition is aprepitant. In a more particular embodiment, 

the aqueous composition comprises aprepitant and bupivacaine.  

[02381 Caine type local anesthetics which are suitable for the aqueous combination are 

commercially available, for example, as injectable solutions and include but are not limited to lidocaine, 

mepivacaine, bupivacaine, and etidocaine. Pharmaceutically acceptable solutions of an NK- receptor 

antagonist such as aprepitant are disclosed, for example, in U.S.Patent Application No. 15/012,532 and 

U.S.Pat. No. 9,561,229. Accordingly, a pharmaceutically acceptable solution of, for example, 

aprepitant, can be mixed with a solution of the caine-type local anesthetic prior to administration to a 

subject. For example, the mixing can be done less than an hour prior to administration or within 2 hours, 

4 hours, 6 hours, 8 hours, 10 hours, 12 hours, 14 hours, 16 hours, 18 hours, 20 hours, 22 hours or 24 

hours prior to administration. The mixture of the caine type local anesthetic with the NK-i receptor 

antagonist provides a pain relief which is more effective than the same amountof either the caine type 

local anesthetic or the NK-] receptor antagonist alone. Greater efficacy in providing pain relief of such 

a combination formulation can be measured, for example, using the von Frey assay, wherein pain 

tolerance of a subject will be greater when administered a combination of meloxicam and the amide-type 

local anesthetic than when administered either active agent alone.  
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10239] Accordingly, in one embodiment, an aqueous pharmaceutical composition comprising a 

therapeutically effective amount of aprepitant and a therapeutically effective amount of a caine type 

local anesthetic is contemplated. In one embodiment, administration of the composition to a subject 

provides pain relief to the subject for a period of about 4 days to about 6 days after administration.  

102401 In another embodiment, an aqueous solution comprising a therapeutically effective amountof 

aprepitant is provided, wherein the solution is suitable for adding to a pharmaceutical solution comprising a 

therapeutically effective amount of a caine type local anesthetic to generate a mixed solution which is 

suitable for administering to a subject in need thereof. In one embodiment, administration of the mixed 

solution to the subject provides pain relief to the subject for a periodof about 4 hours to about 12 hours after 

the administration, alternatively for a period of about 4-24 hours, or 2-4 hours, or 2-6 hours, or 3-5 hours.  

102411 In one embodiment, the mixed solution is for use in a method for treating a subject in pain, 

wherein the method comprises mixing a pharmaceutical solution of aprepitant with a pharmaceutical 

solution of a caine type local anesthetic to prepare a mixed solution, and administering the mixed 

solution to the subject within 24 hours of preparing the mixed solution. The method may also comprise 

prophylactically treating a subject for pain.  

102421 In one embodiment, a composition comprising aprepitant bupivacaine or ropivacaine, 

meloxicam, and a polyorthoester is provided. In some embodiments, the polyorthoester is any of 

Formula I -IV. In some embodiments, the composition further comprises at least one selected from 

aprotic solvent, organic acid, and a viscosity reducing agent. In some embodiment, the composition 

comprises aprepitant, bupivacaine, ineloxicain, malic acid, DMSO or NMP, triacetin, and a 

polvorthoester.  

II. METHOD OFTREATING POST-SURGICAL PAIN 

102431 The present disclosure is also directed to a method of treating post-surgical pain in a patient 

in need thereof. The method comprises administering to a patient in need thereof an NK-I receptor 

antagonist in combination with a pain medication.  

102441 In some embodiments, the NK Ireceptor and the pain medication are administered 

concurrently, wherein the NK-I receptor antagonist is administered in a pharmaceutical composition 

which also comprises the pain medication and a pharmaceutically acceptable excipient. In some 

embodiments, the NK-1 receptor and the pain medication are administered concurrently, wherein the 

NK- I receptor antagonist is administered in a pharmaceutical composition that is separate from the 

composition comprising the pain medication.  

[02451 In some embodiments, the NK- Ireceptor and the pain medication are administered 

sequentially, wherein the NK- Ireceptor antagonist and the pain medication are in separate 

pharmaceutical compositions comprising a delivery vehicle, each of which may further comprise a 

pharmaceutically acceptable excipient.  

43



WO 2020/051543 PCT/US2019/050079 

10246] In some embodiments, the NK-I receptor antagonist is administered to the patient in need 

thereof before the surgery and the pain medication is administered during the surgery. In some 

embodiments, the pain medication is administered to the patient in need thereof before the surgeryand 

the NK-I receptor antagonist is administered during the surgery In some embodiments, both the NK-I 

receptor antagonist and the pain medication are administered to the patient in need thereof post surgery.  

In some embodiments, both the NK-i receptorantagonist and the pain medication are administered 

before the surgery.  

10247] In some embodiments, the method disclosed herein comprises administering to patient in 

need of post-surgical pain treatment a NK- 1 receptor antagonist in combination with a pain medication 

selected from local anesthetics, opioids, NSAIDs, anticonvulsants, serotonin and norepinephrine 

reuptake inhibitors (SNRIs), acetaminophen, and tricyclic antidepressants. In some embodiments, the 

method disclosed herein comprises administering to a patient in need of post-surgical pain treatment a 

NK-l receptor antagonist in combination with a local anesthetic.  

[02481 In some embodiments, the method disclosed herein comprises administering to patient in 

need of post-surgical pain treatment a NK-1 receptor antagonist in combination with two pain 

medications selected from local anesthetics, opioids, NSAIDs, anticonvulsants, serotonin and 

norepinephrine reuptake inhibitors (SNRIs), acetaminophen, and tricyclic antidepressants. In some 

embodiments, the method disclosed herein comprises administering to a patient in need of post-surgical 

pain treatment a NK- Ireceptor antagonist in combination with acetaminophen and an opioid. In some 

embodiments, the method disclosed herein comprises administering to a patient in need of post-surgical 

pain treatment a NK-1 receptor antagonist in combination with a local anesthetic and a NSAID.  

10249] In some embodiments, the method further comprises administration of the NK-i receptor 

antagonist daily after surery for 1, 2 I3, 4, 5, or 6 days.  

102501 In some embodiments, the method disclosed herein comprises administering to a patient in 

need of post-surgical pain treatment (1) a NK-i receptor antagonist before (such as once) and after 

surgery daily for 1-6 days and (2) pain medication during surgery. In some emboidments, the NK-I 

receptor antagonist is apreptiant. In some embodiments the pain medication includes both a local 

anesthetic, such as bupivacaine or ropivacaine and a NSAID, such as meloxicam.  

[02511 In some embodiments, the method disclosed herein comprises administering to a patient in 

need of post-surgical pain treatment (1) a NK-I receptorantagonist and a NSAID before (such as once) 

and after surgery once daily for 1-6 days and (2) a local anesthetic during surgery. In some 

embodiments, the NK-1 receptor antagonist is apreptiant. In some emboidments, the NSAID is 

meloxicam. In some embodiments, the local anesthetic is bupivacaine or ropivacaine.  

102521 In some embodiments, the administration of the NK-I receptor antagonist is via systemic 

administration, such as intravenous administration or oral administration. In some embodiments, the 
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administration of the NK-1 receptor antagonist is via local administration, such as topical 

administration.  

102531 In sonic embodiments, the administration of the pain medication is via systemic 

administration, such as oral or intravenous administration. In sonic embodiments, the administration of 

the pain medication is via local administration, such as topical administration.  

[02541 In some embodiments, the administration of the composition comprising NK-l receptor 

antagonist and tha pain medication is via systemic administration, such as oral or intravenous 

administration of the composition. In some embodiments, the administration of the composition is via 

local administration, such as topical administration of the composition.  

A. NK-I RECEPTOR ANTAGONIST 

102551 Suitable NK-1 receptor antagonists for use in the method include RP 67580 ((3aR,7aR)

Octahydro-2-[1-imino-2-(2-methoxvphenvl)ethyll]-7,7-diphenyl-4H-isoindol)), WIN 51078 (17-fl

-ydroxy-17-a-ethynvl-5-a-androstano[3,2- b]pyrimido[I.2-a]ben zimidazole), 1-733,060, (((2S,3S)-3

[[3,5-bis(Trifluoromethyl) phenvlmethoxy]I- 2-phenylpiperidine hydrochloride), 1-703,606 (cis-2

(Diphenvlinethel)-N- (12-iodopheiylimethvl)-1-azabicyclo(2.2.2)octan-3-amine)i MDL 105,212 (R)-1

[2-[3-(3,4- dichlorophenyl)-l-(3,4.5-trimethoxybenzoyl)-pyrrolidin-3-yi]-ethyl]-4-phenylpiperidine-4

carboxamide hydrochloride), serlopitant, maropitant, Antagonist D, aprepitant, fosaprepitant, RI16301, 

CGP49823, CP-96345, CP-99994, GR-203040, MDL-103392, 1-760735, SDZ-NKT-343, nolpitanitiun 

(SR-140333), AV608, rolapitant, SCH 900978, AV608, GSK424887 (GlaxoSmithKline), GSK206136 

(GlaxoSmithKline), GR-205171, CP-99994,TAK 637 ((S)-7-(3,5-Bis-trifluoromethyl-benzy)-9

methyl-5-p-tolyl-8,9,I0,11-tetrahydro-7-1,7,11a-triaza-cycloocta[bnaphtialene-6,12-dione), 

LY303870 ([(R)-i-N-(2-methoxybenzl)acetylamino]-3-(1H-indo-3-y)-2-[N-(2-(4-(piperidin-1

yl)piperidin-1-vl)acetyi)amino]propane]), LY686017 ((2-chloro-phenyl)-{2-[5-pyridin-4-yl-1-(3,5

bistrifluoromethyl-benzyl)-i1H--[1,2,3]triazol-4-vil]-pyridin-3-yl}-methanone), E-6006, 

casopitant/GW679769 ((2R,4S)-4-(4-acetylpiperazin-1-yl)-N-[(IR)-1-[3,5

bis(trifluoromnethvl)phenyl)ethyl]-2-(4-fluoro-2-methylphenvl)-N-inethylpiperidine--carboxanide), 

vestipitant, orvepitant andorvepitant maleate, befetupitant, netupitant, eziopitant, CP-122721, MPC

4505 (Myriad Genetics, Inc.), CP-12272 I(Pfizer, Inc.), CJ-1 2,255 (Pfizer, Inc.), SRR 240600 (Sanofi

Aventis), or TA-5538 (Tanabe Seivaku Co.) includingall phannaceutically acceptable salts thereof.  

B. PAIN MEDICATION 

102561 Pain medication used in the method for treating post-surgical pain as disclosed herein refers 

to an active agent for the treatment of pain. The active agent is selected from local anesthetics, opioids, 

NSAIDs, anticonvulsants, serotonin and norepinephrine reuptake inhibitors (SNRs), acetaminophen, 

and tricyclic antidepressants.  
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10257] The local anesthetics can be of the "caine" classification, which include, for example, 

benzocaine, chloroprocaine, cocaine, cyclomethycaine, dimethocaine, piperocaine, propoxycaine, 

procaine, proparacaine, tetracaine, articaine, bupivacaine, dibucaine, levobupivacine, lidocaine, 

mepivacaine, prolocaine, ropivacaine, and trimecaine. In some embodiments, the local anesthetics are 

selected from bupivacaine, ropivacaine, levobupivacaine, dibucaine, mepivacaine, procaine, lidocaine, 

and tetracaine. Other local anesthetics include, for example, saxitoxin, neosaxitoxin, tetrodotoxin, 

menthol, eugenol, and spilanthol. In the method disclosed herein, the local anesthetics can be 

administered in the form and/or dose regime of a pharmaceutical composition that is FDA-approved.  

102581 Opioidsareatypeof narcotic pain medication. They work by binding to opioid receptors in 

the brain, spinal cord, and other areas of the body, reducing the pain messages to the brain and feelings 

of pain. Opoids analgesics include, for example, buprenorphine, butorphanol, dextromnoramide, 

dezocine, dextropropoxyphene, diamorphine, fentanyl, alfentanil, sufentanil, hydrocodone, 

hydromorphone, ketobemidone, levomethadyl, mepiridine, methadone, morphine, nalbuphine, opium, 

oxycodone, papaveretum, pentazocine, pethidine, phenoperidine, piritramide, dextropropoxyphene, 

remifentanil, tilidine, tramadol, codeine, dihydrocodeine, meptazinol, dezocine, eptazocine, and 

flupirtine. In the method disclosed herein, the opioids can be administered in the form and/or dose 

regime of a pharmaceutical composition that is FDA-approved.  

102591 NSAIDs work by inhibiting the activity of cyclooxygenase. They can be classified into, for 

example, salicylates, propionic acid derivatives, acetic acid derivatives, enolic acid derivatives, 

anthranilic acid derivtives, selective cox-2 inhibitors, sulfonanilides, and others such as clonixin, 

licofelone, and 11-harpagide. Exemplary NSAIDs include ketoprofen, diclofenac, diflunisal, etodolac, 

fenoprofen, flurbiprofen, ibuprofen, indomethacin, tolmetin, piroxicam, celecoxib, meloxicam, 

nabumetone, naproxen, oxaprozin, rofecoxib, sulindac, valdecoxib, aspirin, and acetaminophen. In some 

embodiments, the NSAID is selected from coxib derivatives including, for example, celecoxib, 

rofecoxib, and valdecoxib. In some embodiments, the NSAID is selected from enolic acid derivatives 

including, for example, piroxicam, meloxicam, tenoxicam, droxicam, lonoxicam, soxicam, and 

phenylbutazone. In some embodiments, the NSAID is ibuprofen. In the method disclosed herein, the 

NSAIDs can be administered in the form and/or dose regime of a pharmaceutical composition that is 

FDA- approved. For example, the NSAID can administered as Caldolor@, which is an intravenous 

injection form of ibuprofen. Further for example, the NSAID is administered as Voltaren@ Gel, which 

is a topical gel form of diclofenac.  

102601 Anticonvulsants, such as phenobarbital, clonazepam, valproic acid, topiramate, gabapentin, 

pregabalin and tiagabine, can have antihyperalgesic and antinociceptive activities. In the method 

disclosed herein, the anticonvulsants can be administered in the form and/or dose regime of a 

pharmaceutical composition that is FDA- approved. For example, gabapentin can be administered as 
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Gralise@, which is the tablet form of gabapentin; and pregabalin can be administered as Lyrica@, which 

is the capsule ororal solution form of pregabalin.  

10261] SNRIs are a class of medications effective for the treatment of depression. SNRIs are also 

used to treat conditions such as long-term pain (Tom, the literature says they are used to treat nerve 

pain). SNRIs approved by the FDA for treating depression include desvenlafaxine, duloxetine, 

levomilnacipran, and venlafaxiie. In the method disclosed herein, the SNRis can be administered in the 

form and/or dose regime of a pharmaceutical composition that is FDA-approved. For example, 

duloxetine can be administered as Cvmbaltak, which is the capsule form of duloxetine.  

102621 Tricyclic antidepressants have also been found to be effective for pain treatment. They 

include amitriptyline, imipramine, clomipramine, doxepin, nortriptyline, and desipramie, In the 

method disclosed herein, the tricyclic antidepressant can be administered in the form and/or dose regime 

of a pharmaceutical composition that is FDA-approved.  

[02631 Acetaminophen is used for pain management for both mild to moderate pain and moderate to 

severe pain, for example, used for postoperative pain relief In the method disclosed herein, 

acetaminophen can be administered as Ofirmev@, which is the injection form of acetaminophen 

approved by the FDA.  

102641 In the method disclosed herein, the NK-I receptor antagonist is administered in the form of a 

pharmaceutical composition further comprising a pharmaceuticals acceptable excipient. In some 

embodiments, the NK-1 receptor antagonist is administered in a pharmaceutical composition which also 

comprises the pain medication. In some embodiments, the NK-1 receptor antagonist is administered in a 

pharmaceutical composition which also comprises a caine type local anesthetic as disclosed above.  

C. NK-I Receptor Antagonist and Pain Medication Administered in Separate Compositions 

102651 In some embodiments, the NK-1 receptor antagonist is administered in a pharmaceutical 

composition separate from the pharmaceutical composition comprising the pain medication, i.e., the 

pharmaceutical composition comprising the NK- Ireceptor antagonist does not comprise the pain 

medication. In these embodiments, the pharmaceutical composition comprising the NK-1 receptor 

antagonist can be an oil-in-water emulsion described U.S. Patent Application No. 15/012,532, the whole 

content of which is incorporated herein by reference.  

I. Pharmaceutical Composition Comprising NK-I Receptor Antagonist Without Pain Medication 

102661 In some embodiments, the NK-1 receptor antagonist is administered in the form of a 

pharmaceutical composition that is an oil-in-water emulsion comprising the NK-i receptor antagonist, 

an emulsifier, an oil, a co-surfactant, a tonicity agent, a pH modifier, and water.  

102671 The emulsion can be for intravenous injection and remain both physically and chemically 

stable during the shelf life of the formulation.  
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10268] In some embodiments, the oil is selected from the group consisting of coconut oil, olive oil, 

soybean oil, safflower oil, triglycerides, octyl and decyl glycerate., ethyloleate, glyceryl linoleate, ethyl 

linoleate, glyceryl oleate, cholesterol oleate/linoleate or a mixture thereof In otherembodiments, the oil 

is hydrolyzed. In still other embodiments. the oil is structurally modified.  

102691 In some embodiments, the emulsifier comprises a phospholipid. In another embodiment, the 

emulsifier is selected from the group consisting of egg phospholipids, soy phospholpids, 

phosphatidylcholines, phosphatidylethanolamines, phosphatidylserines, phosphatidylglycerols, 

phosphatidylinositols, phosphatidic acids, mixed chain phospholipids, lysophospholipids, hydrogenated 

phospholipids, partially hydrogenated phospholipids, and mixtures thereof.  

102701 In some embodiments, the co-surfactant comprises an alcohol. In other embodiments, the co

surfactant is ethanol.  

102711 In some embodiments, the pH modifier comprises an oleate or pharmaceutically acceptable 

salt thereof In other embodiments, the oleate is sodium, potassium or ammonium oleate. In yet other 

embodiments, the pH modifier is sodium oleate or a pharmaceutically acceptable salt thereof 

10272] In some embodiments, the pH modifier comprises a buffer. In other embodiments, the buffer 

is selected from the group consisting of phosphate buffer, citrate buffer, Tris buffer, carbonate buffer, 

succinate buffer, maleate buffer and borate buffer. In still other embodiments, the buffer is selected 

from the group, phosphate buffered saline (PBS), modified PBS (PBS-mod) and citrate buffer.  

102731 In some embodiments, the pH modifier comprises an oleate and a buffer. In other 

embodiments, the oleate is sodium oleate and the buffer is Tris buffer.  

[02741 In some embodiments, the p-I modifier is selected from the group consisting of sodium 

hydroxide, potassium hydroxide, magnesium hydroxide, sodium carbonate, Tris, sodium linoleate, 

sodium oleate, potassium oleate, ammonium oleate, potassium carbonate, potassium linoleate, and 

mixtures thereof 

102751 In some embodiments, the composition comprises about 5 wt/wt% (weight/weight %) to 15 

wt/wt%, 5 wt/t% to 10 wt/wt%, 7 wt/wt% to 10 wt/wt%, 8 wt/wt% to 9 wt/wt%, or 9 wt/wt% to 10 

wt/wt%oil. In another embodiment, the composition comprises about 8 wt/wt5, 8.5 wt/wt%, 9 wt/wt%, 

9.5 wt/wt%10 wt/wt%, or 10.5 wt/wt% oil. In still other embodiments, the oil is soybean oil.  

[02761 In some embodiments, the composition comprises about 10 wt/wt% to 20 wt/wt%, 12 

wt/wt% to 17 wt/wt%, 13 wt/wt% to 16 wt/wt%, 13 wt/wt% to 15 wt/wt%, 14 wt/wt% to 15 wt/wt%, or 

13 wt/wt% to 14 wt/wt% emulsifier. In other embodiments, the composition comprises about 13 

wt/wt%, 13.5 wt/wt%, 14 wt/wt%, 14.5 wt/wt%, 15 wt/wt%, 16 wt/wt%, 17 wt/wt%, 18 wt/wt%, 19 

wt/wt% or 20 wt/wt% emulsifier. In still other embodiments, the emulsifier is a lecithin. In other 

embodiments, the lecithin is an egg yolk lecithin.  
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10277] In some embodiments, the composition comprises about 0.05 wt/wto to 1.5 wtwt%, 0.1 

wt/wt% to 1.0 wtvt%o, 0.2 wt/wt% to 0.8 wt/wto, 0.3 wt/wto to 0.7 wt/wt%, 0.4 wt/t% to 0.6 

wt/t, 0.4 wtw% to 0.5 wt/wt 0 oleate or salt thereof. In other embodiments, the composition 

comprises about 0.05 wt/wto, 0.1 wt/wt`, 0.2 wt/wtO, 0.3 wt/wt%, 0.4 wt /, 0.45 wt/wto, 0.5 

wt/wt%, 0.6 wtwto, 0.7 wtwt%, 0.8 twt 0.09 wt/wt,1.0 wt/wt% or 1.5 wt/wt% oleate or salt 

thereof In still other embodiments, the oleate is sodium oleate. In still another embodiment, the oleate 

or sodium oleate is the p-I modifier.  

10278] In some embodiments, the composition comprises about 20 wt/wto to 50 wt/wto, 30 

wt/wt% to 50 wt/wt%, 35 wt/wt% to 45 wtvtO, 30 vt/wt% to 45 wt/wt%, 37 wt/wt% to 42 wt/wt%, 

38wt/wt% to 40 wt/wt%, 30 vt/wt%, 31 wt/wto, 32 wt/wt% 33 wt/wt%, 34 wt/wtO 35 wt/wt%, 36 

wt/wt 0, 37 wt/w%, 38 wt/wto, 39 wt/wt%, 40 wt%, 41 wt/wt 0 , 42 wt/to, 43 wt/wt%, 44 

wt/wt%, 45 wt/wt% , 46 wt/wt%, 47 wt/wt% , 48xwt/wt, 49 wt/wt%, 50 wt/wt% of oil expressed as a 

percentage of the weight of the oil per the sum of weight of oil, emulsifier and oleate in a unit of the 

composition. In other embodiments, the oil is soybean oil.  

10279] In some embodiments, the composition comprises about 20 wt/wto to 50 wt/wto, 30 

wt/wt% to 50 wt/wt%, 35 wt/wt% to 45 vwtO/, 30 vt/wt% to 45 wt/wt%, 37 wt/wt% to 42 wtt%, 

38 wt/wtto 40 wt/wt%, 30 vt/wt%, 31 wt/wto, 32 wt/wt% 33 wt/wt%, 34 wt/wt%, 35 wt/wt%, 36 

wt/wt 0 , 37 wt/wt%, 38 wt/wto, 39 wt/wtO%, 40 wtwt%, 41 wt/xt 0 , 42 wt/wto, 43 wt/wt%, 44 

wt/wt%, 45 wt/wt% , 46 wt/wt0 , 47 wt/wt% , 48xwt/wt, 49 wt/wt%, 50 wt/wt% of oil expressed as a 

percentage of the weight of the oil per the sum of weight of oil and emulsifier in a unit of the 

composition. In other embodiments, the oil is soybean oil.  

10280] In some embodiments, the composition comprises about 40 wt/wto to 80 wt/wto, 50 

wt/wt% to 70 wt/wt%, 55 wt/wt% to 65 wt/wt%, 57 wt/wt% to 63 wt/wt%, 58 to 60 wt/wt%, 35 wt/wt% 

to 40 wt/wtO, 30 wtwto to 40 wt/wt%, 50 wt/wto, 51 wt/wt0 , 52 wt/wt0 %, 53 wt/wt%, 54 wt/wto, 55 

wt/wto, 56 wt/%,t 0 57 wt/wt%. 58 wt/wt%, 59 wt/wt%, 60 wxt/wt0 , 61 wt/wt, 62 wt/wt%, 63 

wtwt%, 64 wt/wt% , 65 wt/wtO, 66 wt/wt%, 67 wt/t%0 , 68 wt/wt%, 69 wt/wt%, 70 wt/wt% of 

emulsifier expressed as a percentage of the weight of emulsifier per the sum of weight of oil, emulsifier 

and oleate in a unit of the composition. In other embodiments, the emulsifier is a lecithin. In still other 

embodiments, the lecithin is an egg yolk lecithin.  

102811 In some embodiments, the composition comprises about 40 wt/wtto 80 wt/wt%, 50 

wt/w~t to 70 wt/wt%, 55 wt/wt% to 65 wt/wt%, 57 wt/wt% to 63 wt/wt%, 58 to 60 wt/wt, 35 wt/wt% 

to 40 wt/wto, 30 wt/wt% to 40 wt/wtO, 50 wt/t%, ,51 wt/wto, 52 wt/wt%,53 wt/wt%, 54 wt/wt0 , 55 

wt/xt% , 56 wt/wt%, 57 wt/wtO, 58 xt/wt%, 59 wt/t%0 , 60 wt/wt%, 61 wt/wt%, 62 wt/wt%, 63 

wt/wt%, 64 wt/t%65wt/wt%, 66t/wt%, 67 wt/wtO, 68 wt/wt%, 69 wt/wt%, 70 wt/wt% of 

emulsifier expressed as a percentage of the weight of emulsifier per the sum of weight of oil and 
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emulsifier in a unit of the composition. In other embodiments, the emulsifier is a lecithin. In still other 

embodiments, the lecithin is an egg yolk lecithin.  

102821 In some embodiments, the ratio of oil to NK- Ireceptor antagonist (wt%:wt%) in the 

composition ranges from about 5:1 to 20:1, 5:1 to 15:1, 5:1 to 10:1, 11:1 to 20:1, 11:1 to 15:1, 12:1 to 

16:1, 12:1 to 14:1, 11:1 to 15:1, 12:1 to 14:1, 12.5:1 to 13.5:1, 13:1 to 14:1 .or 12:1 to 15:1. In other 

embodiments, the ratio of oil to NK-1 receptor antagonist (wt%:wt%) in the composition is about 11:1 

to 20:1, 11:1 to 15:1, 12:1 to 16:1, 12:1 to 14:1, 5:1, 6 :1, 7:1, 8:1, 9:1, 10:1, 11:1 11.5:1, 12:1, 12.5:1, 

13:1, 13.5:1, 14:1, 14.5:1 or 15:1, 15.5:1, 16:1.  

102831 In some embodiments, the ratio of emulsifier to NK-1 receptor antagonist (wt%:wt%) in the 

composition ranges from about 10:1 to 30:1, 10:1 to 20:1, 15:1 to 30:1, 20:1 to 25:1, 18:1 to 22:1, 19:1 

to 20:1, or 10:1 to 30:1. In other embodiments, the ratio of emulsifier:NKl receptor antagonist 

(wt%:wt%) in the composition is about 10:1, 11:1, 13:1, 14:1, 15:1, 18:1, 19:1. 20:1. 21:1. 22:123:1, 

24:1, 25:1, or 30:1.  

[02841 In some embodiments, the ratio of (emulsifier plus oil) to NK-I receptor antagonist 

(wt%:wt%) in the composition ranges from about 20:1 to 40:1, 25:1 to 35:1, 30:1 to 35:1, or 32:1 to 

34:1. In other embodiments, the ratio of emulsifierr plusoil) to NK-I receptorantagonist is about 25:1, 

26:1, 27:1, 28:1, 29:1 30:1, 3:1, 32:1, 33:1, 34:1, 35:1, 36:1, 37:1, 38:1 or 40:1.  

102851 In some embodiments, the ratio of emulsifier to oil (wt%:wt%) in the composition ranges 

from about 0.5:1. to 4:1, 1:1 to 2:1, 1.25:1 to 1.75:1 or 1.4:1 to 1.6:1. In other embodiments, the ratio of 

emulsifier to oil (wt%:wt%) in the composition is about 0.5:1, 0.5:1, 0.6:1071 0.8:1, 0.9:1, 1:1, 1.1:1, 

1.2: 1, 1.3: 1, 1.4:1, 1.5:1, 1.6:1, 1.7: 1, 1.8:1, 1.9:1, 2: 1, 1.05: 1, 1. 115: 1, 1.25: 1, 1.35:1, 1.45:1, 1.55:1, 

1.65:1, 1.75:1, 1.85:1, or 1.95:1.  

102861 In some embodiments, a therapeutic dose of the pharmaceutical composition comprises about 

I to 4 g, 1.5 to 3 g, 1.8 to 2.8 g, 2.3 to 2.8 g, 1.8 to 2.3 g, g, 1.1 g, 1.2 g 1.3 g,1.4 g, 1.5 g,.L6 g, 1.7 

g, 1.8 g. 1.9 g, 2 g, 2.g 2 g, 2.3 g, 2.4 g, 2.5 g, 2.6 g, 2.7 g, 2.8 g. 2.9 g, 3 g, 3.1 g, 3.2 g, 3.3 g, 3.4 g, 

3.5 g, 3.6 g, 3.7 g, 3.8 g. 3.9 g, 4 g emulsifier. In other embodiments, the emulsifier is a lecithin. In still 

other embodiments, the emulsifier is egg yolk lecithin.  

[02871 In sone embodiments, a therapeutic dose of the pharmaceutical composition comprises about 

0.5 to 3 g,i to 2.5 g, I to 2 g, I to 1.5 g, 1.5 g to 2 g, 0.5g 0.6 g, 0.7 g, 0.8 g, 0.9 g, I g, 1.1 g, 1.2 g, 1.3 

g.I4 g, 1.5 g, 1.6 g, 1.7 g, 18g. 1.9 g, 2 g, 2.1 g, 2-2 g, 2.3 g, 2.4 g 2.5 goil. In other embodiments, 

the oil is soybean oil.  

102881 In some embodiments, a therapeutic dose of the pharmaceutical composition comprises about 

50 to 600 mg, 100 to 600 mg, 100 to 500 mg. 100 to 400 mg. 100 to 300 mg, 100 to 200 mg, 200 to 400 

mg, 50 to 250 mg, 75 to 200 mg, 100 to 150 mg, 100 mg, 110 ng, 120 mg, 130 mg, 140 mg, 150 mg, 
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160 mg, 170 mg, 180 mg, 190 mg, 200 mg. 250 mg, 300 mg, 350 mg, 400 mg, 450 mg, 500 mg. or 600 

mg ofthe NK- Ireceptor antagonist.  

102891 In some embodiments, the composition comprises about 0 wt/wt% to 10 wt/wt%, I wt/wt% 

to 9 wt/wt%, 2 wt/wt% to 6 wt/wt%, 2 wt/wt% to 4 wt/wt% or 2 wt/wt% to 3 wt/wt% co-surfactant. In 

otherembodiments, thecomposition comprises less than 10 wt/wt%, less than 9 wt/wt%, less than 

wt/wt%, less than 7, less than 6 wt/wt% less than 5 wt/wt%, less than 4 wt/wt%, less than 3wtwt%, 

less than 2 wt/wt% or less than I wt/wt% co-surfactant.  

10290] In some embodiments, the composition comprises about 0 wt/wt% to 10 wt/vt%, 1 wtvt% 

to 9wt/wt%.or2 wt/wt%to6 wt/vt% ethanol. In other embodiments, the composition comprises less 

than 10 wt/wt%, less than 9 wt/wt%, less than 8 wt/wt%, less than 7, less than 6 wt/wt%, less than 5 

wt/wt%, less than 4 wt/wt%, less than 3 wt/wt%, less than 2 wt/wt% or less than 1 wt/wt% ethanol.  

102911 In some embodiments, the emulsion further comprises an osmotic agent.  

[02921 In some embodiments, the emulsion further comprises a buffer.  

[02931 In some embodiments, the emulsion comprises a buffer but does not comprise a pH modifier 

which is different from the buffer. In other embodiments, the buffer functions as both a pH modifier 

agent and a buffer.  

102941 In some embodiments, when the emulsion comprises a buffer, the emulsion contains no 

tonicitv agent.  

102951 In some embodiments, the buffer is selected from the group consisting of phosphate buffer, 

citrate buffer,hTis buffer, cabonate buffer, succinate buffer, maleate buffer and borate buffer. In other 

embodiments, the buffer is selected from the group, phosphate buffered saline (PBS), modified PBS 

(PBS-mod) and citrate buffer.  

102961 In some embodiments, the emulsion comprises a buffer and is a substantially isotonic oil in 

water emulsion.  

102971 In sonic embodiments, the osmotic agent is selected from the group consisting of glycerol, 

sorbitol, xvlitol, mannitol, glucose, trehalose, maltose, sucrose, raffinose, lactose, dextran, polyethylene 

glycol, or propylene glycol. In otherembodimentsthe osmotic agentis an inorganic salt suchas 

sodium chloride and mixtures thereof.  

[02981 In some embodiments, the composition has a pH of about 6 to 9, 7 to 9. 7.5 to 9, 7.5 to 8.5, 8 

to 9, 6 to 8, 7 to 8, or 6, 7, 8 or 9.  

102991 In some embodiments, the composition comprises about 0 wt/wt% to 25 wtL/wt%, 2 wt/wt% 

to 20 w/,3wt/% to 15 wt/wt%, or 3 wtwt% to 8 wwt% tonicity agent. In other embodiments, 

the composition comprises about I wt/wt%, 2 wt/wt%, 3 wt/wt%, 4 wtV/t%, 5 wt/wt%, 6 wt/wt%, 7 

wt/wt%, 8 wt/wt%, 9 wt/wt%, or 10 wt/wt%, I Iwt/wt%, 12 wt/wt%, 13 wt/wt%, 14 wt/wt%, 15 

wt/wt%, 16 wt/wt%, 17 wt/wt%, 18 wt/wt%, 19 wt/wt%, or 20 wt/wt%, 21 wt/wt%, 22 wt/wt%, 23 
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wt/wt%24wt/wt%,25wt/wt%tonicityagent.In still other embodiments, the composition comprises 

no tonicity agent.  

103001 In some embodiments, the composition comprises about () wt/wt% to 25 wtwt%, 2 wt/wt% 

to 20 wt/wt%, 3 wt% to 15 wt/wt%, or 3 wt/wt% to 8 wtwt% osmotic agent. In other embodiments., 

the composition comprises about 1 wt/t%, 2 wt/wt%, 3 wt/wt%, 4 wt/'wt%, 5 wt/wt%,6 wt/wt%7 

wt/wt%, 8 wtL/wt%, 9 wt/wt% or 10wt/wt%1wt/w%12wt/wt%13 wt/wt% 14 wt/wt%, 15 

wt/wt%, 16 wt/wt%, 17 wt/wt%, 18 wt/wt%, 19 wt/wt%. or 20 wt/wt%, 21 wt/wt%, 22 wt/wt%, 23 

wt/wt%, 24 wt/wt%, 25 wt/wt% osmotic agent. In still other embodiments, the composition comprises 

no osmotic agent.  

103011 In some embodiments, the aqueous phase comprises a dose of dexamethasone sodium 

phosphate in a therapeutic dose of the pharmaceutical composition. In other embodiments, the dose of 

dexamethasone sodium phosphate ranges from about 0.5 mg to 30 mg, 0.5 mg to 25 mg, I mg to 20 mg, 

10 mg to 20 mg, or 3 mg to 16 m g. In still other embodiments, the dose of dexamethasone sodium 

phosphate is about 9 mg or 16 mg in a therapeutic dose of the pharmaceutical composition. In these 

embodiments comprising a dose of dexamethasone, the therapeutic dose of the pharmaceutical 

composition comprises about 50 to 600 mg, 100 to 600 mg. 100 to 500 mg. 100 to 400 mg, 100 to 300 

mg, 100 to 200 mg, 200 to 400 mg, 50 to 250 mg, 75 to 200 mg, 100 to 150 mg. 100 mg. 110 mg, 120 

mg, 130 mg, 140 mg, 150 mg, 160 mg. 170 mg, 180 mg, 190 mg,200 ng, 250 mg, 300 mg. 350 mg, 

400 mg, 450 mg. 500 mg, or 600 mg of the NK-1 receptor antagonist.  

103021 In some embodiments, the emnulsion comprises a dose of dexamethasone in a therapeutic 

dose of the pharmaceutical composition. In other embodiments, the dose of dexamethasone ranges from 

about 0.5 mg to 30 mg, 0.5 mg to 20 mg, 1 mg to 18 mg, 10 mg to 20 mg, or 3 mg to 16 mg. In other 

embodiments, the dose of dexamethasone is about 8 mg or 12 mg in a therapeutic dose of the 

pharmaceutical composition. In these embodiments comprising a dose of dexamethasone, the 

therapeutic dose of the pharmaceutical composition comprises about 50 to 600 mg, 100 to 600 mg, 100 

to 500 mg, 100 to 400 mg, 100 to 300 mg, 100 to 200 mg, 200 to 400 mg, 50 to 250 mg, 75 to 200 mng, 

100 to 150 mg, 100 mg. 110 mg, 120 mg, 130 mg, 140 mg, 150 mg, 160 mg. 170 mg, 180 mg, 190 mg, 

200 mg, 250 mg. 300 mg, 350 mg, 400 mg, 450 mg, 500 mg. or 600 mg of the NK- receptor antagonist 

[03031 In some embodiments, the emulsion comprises about 0.002 wtwt% to 0.2 wt/wt%, 0.003 

wt/wt% to 0.16 wt/wt%, 0.02 wt/wt% to 0.1 wt/wt% dexamethasone sodium phosphate.  

103041 In some embodiments, the composition is a stable system maintaining an intensity-weighted 

mean particle size as determined by dynamic light scattering (DLS) of about 50 nm to 1000 nm, 50 to 

500 nm,. 50 nm to 400 nm, 50 nm to 300 nm, 50 nm to 200 nm or 50 nm to 100 im. In another 

embodiment, the average droplet size is maintained below 500 nm for a period of at least 1 month, 3 

months, 6 months, 9 months, 12 months, 2 years or 3 years at room temperature. In other embodinents, 
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the average droplet size is maintained below 500 nm for a period of at least I month, 3 months, 6 

months, 9 months, 12 months, 2 years or 3 years at 5 °C.  

103051 In some embodiments, the NK-1 receptor antagonist is aprepitant. In some embodiments, the 

NK-1 receptor antagonist is selected from aprepitant, rolapitant, netupitant, lanepitant, vestipitant, 

orvepitantmaleate, casopitant, eziopitant, serlopitant, befetupitant and maropitant, or apharmaceutically 

acceptable salt thereof 

[03061 In some embodiments, the NK-1 receptor antagonist is selected from the group consisting of 

rolapitant, netupitant, casopitant, ezlopitant, vestipitant, serlopitant, maropitant, and orvepitant.  

2. Pharmaceutical Compositions Comprising Local Anesthetic Without NK-1 Receptor 

Antagonist 

103071 In the method disclosed herein, pain medication is administered in the form of a 

pharmaceutical composition further comprising a pharmaceutically acceptable excipient. In some 

embodiments, the pain medication is in the form of a pharmaceutical composition which also comprises 

the NK-1 receptor antagonist. For example, the method comprises admistering a composition 

comprising a local anesthetic, NSAID, and NK-1 receptor antagonist in an extended release formulation 

to the surgical site.  

103081 In some embodiments, the pain medication is in a pharmaceutical composition that is 

separate from the composition comprising the NK-1 receptor antagonist. In some embodiments, the 

pain medication is in a pharmaceutical composition that is separate from the composition comprising the 

NK- Ireceptor antagonist, wherein the pharmaceutical composition comprises a polyorthester, an 

organic acid and a pain medication, such as a local anesthetic comprising an amio group, such as the 

pharmaceutical composition disclosed in U.S. Patent Application No. 14/691,491, the whole content of 

which is incorporated herein by reference.  

103091 In some embodiments, the pain medication comprising an amino group is a caine type 

anesthetic. In some embodiments, the caine type anesthetic is selected from bupivacaine, ropivacaine, 

levobupivacaine, dibucaine, mepivacaine. procaine, lidocaine, and tetracaine. In some embodiments, the 

pain medication is bupivacaine or ropivacaine.  

[03101 The concentration of the caine typeanesthetic in the composition may vary from about I 

wt% to 30 wt%, or from about 1 wt% to 10 wt%, or from about 10 wt% to 20 wt%, or from about2 wt% 

to 5 wt%, or from about 10 wt% to 15%, or from about 15 wt% to 20wt%.  

103111 In one or more embodiments related to the foregoing, the caine type anethetic, is added to the 

composition in its free base form (i.e., is not in the form of an ammonium salt).  

103121 In yet some additional embodiments, the organic acid is a C2 C12 carboxylic acid. In some 

other embodiments, the organic acid is a C2-C12 dicarboxylic acid. In someother embodiments, the 
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organic acid is a C2-C8 carboxylic acid. In some other embodiments, the organic acid is a C2-C8 

dicarboxylic acid.  

103131 In vet some further embodiments, the organic acid is selected from the group consisting of 

oxalic acid, malonic acid, succinic acid, glutaric acid, adipic acid, pimelic acid, fumaric acid, maleic 

acid, citric acid, acetylsalicylic acid and salicyic acid.  

[03141 In one or more embodiments, the organic acid is comprised within the formulation in an 

amount less than an equimolar amount relative to the caine type anesthetic, such that the aine type 

anesthetic is present as a mixed salt-base. In some particular embodiments, the composition comprises 

from about 1 - 95 mole percentof the organic acid relative to the caine type anesthetic.  

103151 In certain particular embodiments, the organic acid is a mono-carboxyic acid.  

103161 In one or more related embodiments, the composition comprises from about 10-80 mole 

percent of a mono-carboxylic acid relative to the caine type anesthetic.  

[03171 In one or more additional embodiments, the organic acid is a mono-carboxlic acidoradi

carboxylic acid.  

10318] In one or more additional embodiments, the organic acid is a di-carboxylic acid or a tri

carboxylic acid.  

103191 In some additional embodiments, the composition comprises from about 10-40 mole percent 

of a di-carboxylic acid relative to the caine type anesthetic.  

103201 In some embodiments, the organic acid is a C2-C8, aliphatic, unsubstituted or substituted, 

saturated straight-chain di-carboxylicacid. In certain related embodiments, the di-carboxylicacid is 

selected from the group consisting of oxalic acid, malonic acid, succinic acid, glutaric acid, adipic acid, 

and pimelic acid.  

103211 In yet some further embodiments, the organic acid is a C2-C8 aliphatic, unsubstituted or 

substituted, di-carboxylic acid containing one or more elements of unsaturation (e.g., one or more 

double or triple bonds). In one or more particular embodiments, the organic acid is either fumaric acid 

or maleic acid.  

103221 In yet oneor more further embodiments, the organic acid is a C2-C8 tricarboxylic acid such 

as the hydroxy-substituted tricarboxylic acid, citricacid.  

[03231 In yet a further embodiment, the organic acid is an aromatic carboxylic acid. In a particular 

embodiment, the organicacid is benzoic acid or a substituted benzoicacid having, e.g., from 7 to 14 

carbon atoms. Examples include acetylsalicylicacid and salicylicacid.  

103241 In yet another one or more embodiments, the organic acid is maleic acid.  

103251 In some embodiments, the composition is a semi-solid.  

103261 In some embodiments, the polyorthoester is represented by the structure shown as Formula I, 
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C) 0 0 A 

~n 

where: R* is a methyl, ethyl, propyl or butyl, n is the number of repeating units and is an integer ranging 

from 5 to 400, and A in each subunit is R' or R3.  

103271 In some embodiments directed to Formula I R* is ethyl.  

103281 In yet some additional embodiments directed to Formula III, A corresponds to R', where R1 

is 

IR6 

O5  R O]1C 
R5 P or R5 R 

where p and q are each independently integers ranging from about to 20, each R' is independently 

hydrogen or Ci-4 alkyl; and R6 is: 

s or R 

where s is an integer from 0 to 10; t is an integer from 2 to 30; and R 7is hydrogen or C-4 alkyl.  

103291 In some other embodiments related to Formula I, R7 is Cl, C2, C3, or C4 alkyl. In some 

particular embodiments, RI is H.  

103301 In yet still other embodiments, the R1 subunits are x-hydroxy acid-containing subunits.  

10331] In yet other embodiments, p and q are each independently selected from L 2, 3, 4. 5, 6, 7, 8, 

9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, and 20.  

103321 Invet another embodiment, R5 is independently hydrogen, or C, C2, C3, or C4 alkyl.  

103331 In some embodiments, A corresponds to R3, where R-'is: 

x or Ra 

and xis aninteger ranging from I to 100. Inanother embodiment, x is selected from 0. 1, 2, 3, 4, and 5; v 

is an integer in a range from 2 to 30; and R is hydrogen or C -4 alkyl. In still another embodiment, R' is 

a C1, C2, C3 or C4 alkyl. In another embodiment, R is H.  

103341 In some embodiments, the polyorthoester is one of Formula I. II, IIIor IV, and in particular 

of Formula I, in which A is R' or R, where RI is 
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R 5  Oj5 R -jR5_O 
P or P 

where p and q are each independently selected from 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 

18, 19, and 20 in any repeating unit, where the average number of p or the average number of the sum of 

p and q (p + q) is between about 1 and 7; x and s are each independently an integer ranging from 0 to 10; 

and t and y are each independently an integer ranging from 2 to 30. In yet additional embodiments, the 

sum of p and q is 1, 2, 3, 4, 5, 6 or 7 in any repeating unit of R1. In yet some further embodiments, R5 is 

H.  

103351 In yet further embodiments, A is R' or R. where R is 

t 0 

P or R5 R 

and p and q are each independently integers ranging from about I and 20, about I and 15, or about I and 

10 in any repeating unit of R1, where the average number of p or the average number of the sum of p and 

q (i.e., p + q) is between about 1 and 7. In another one or more embodiments, xand s each independently 

range from 0 to about 7 or from I to about 5. In still another embodiment, t and y each independently 

range from 2 to 10.  

[03361 In one embodiment, R5 is hydrogen or methyl.  

10337] In one embodiment, s and x are each independently selected from 1, 2, 3, 4, 5, 6, 7 and 8. In 

some particular embodiments, s is 2. In still vet further embodiments, x is 2.  

103381 In one embodiment, the polyorthoester comprises alternating residues of 3,9-diethyl-3,9

2,4,8,10-tetraoxaspiro[5.5]undecane-3,9-divl and A: 

-L 3CH20 _C 0H1H 

HacH2C Oo)KcHcH 

o O 0 O A 

where A is as described above.  

[03391 In yet one or more additional embodiments, the composition comprising a polyorthoester, an 

organic acid, and a caine type anesthetic further comprises a solvent. The solvent may be either protic 

or aprotic in nature.  

103401 In yet one or more further embodiments, the caine type anesthetic is solubilized in the 

composition.  
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10341] In some embodiments, the composition comprises a polyorthoester, maleic acid, and a caine 

type anesthetic.  

103421 In some embodiments, the pain medication is in the form of a pharmaceutical composition 

that is separate from the composition comprising the NK-I receptor antagonist, wherein the 

pharmaceutical composition comprises a delivery vehicle and a local anesthetic and NSAID as the pain 

medication, such as the pharmaceutical composition disclosed in U.S Patent Application 

No.15/331,767, the whole content of which is incorporated herein by references.  

10343] In some embodiments, the local anesthetic is a caine type local anesthetic. In some 

embodiments, the caine type type local anesthetic is selected from bupivacaine, ropivacaine, 

levobupivacaine, dibucaine, mepivacaine, procaine, lidocaine, and tetracaine. In some embodiments, the 

caine type local anesthetic is bupivacone or ropivacine.  

103441 In some embodiments, the ratio of amide-type local anesthetic:NSAID ranges from about 

10:1 to 50:1, 15:1 to 50:1, 20:1 to 50:1, 25:1 to 50:1, 15:1 to 45:1, 20:1 to 45:1, 25:1 to 45:1, 30:1 to 

45:1, 20:1 to 30:1, 20:1 to 35:1, 20:1 to 40:1, or 30:1 to 35:1. In another embodiment, the ratio of amide

type local anesthetic:NSAID is about 1:1, 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 8:1, 9:1, 10:1, 11:1, 12:1, 13:1, 

14:1, 15:1, 16:1, 17:1, 18:1, 19:1, 20:1, 21:1, 22:1, 23:1, 24:1, 25:1, 26:1, 27:1, 28:1, 29:1, 30:1, 31:1, 

32:1 .33:1 .34:1, 35:1, 36:1, 37:1, 38:1, 39:1, 40:1, 41:1, 42:1, 43:1,44:1, 45:1, 46:1, 47:1, 48:1, 49:1, 

50:1, 51:1, 52:1, 53:1, 54:1, 55:1, 56:1, 57:1, 58:1, 59:1 .or 60:1.  

103451 In some embodiments, the composition comprises bupivacaine and meloxicam, wherein the 

ratio of bupivacaine:meloxicam ranges from about 10:1 to 50:1, 15:1 to 50:1, 20:1 to 50:1, 25:1 to 50:1, 

15:1 to 45:1, 20:1 to 45:1, 25:1 to 45:1, 30:1 to 45:1, 20:1 to 30:1, 20:1 to 35:1, 20:1 to 40:1, or 30:1 to 

35:1.. In another embodiment, the ratio of bupivacaine:meloxicam is about 10:1, 11:1, 12:1, 13:1, 14:L, 

15:1, 16:1, 17:1, 18:1, 19:1, 20:1, 21:1, 22:1, 23:1, 24:1, 25:1, 26:1, 27:1, 28:1, 29:1, 30:1, 31:1, 32:1, 

33:1, 34:1, 35:1, 361, 37:1, 381, 391, 401, 41:1, 42:1, 43:1,44:1, 45:1, 46:1 47:1, 48:1, 49:1, 50:1, 

51:1, 52:1, 53:1,54:1, 55:1, 56:1, 57:1, 58:1, 59:1, or 60:1.  

103461 In some embodiments, the composition comprises ropivacaine and meloxicam.  

103471 In some embodiments, the composition comprises ropivacaineand meloxicam, wherein the 

ratio of ropivacaine:meloxicam ranges fromabout 10:1 to 50:1, 15:1 to 50:1, 20:1 to 50:1, 25:1 to 50:1, 

15:1 to 45:1, 20:1 to 45:1, 25:1 to 45:1, 30:1 to 45:1, 20:1 to 30:1, 20:1 to 35:1, 20:1 to 40:1, or 30:1 to 

35:1.. In another embodiment, the ratio of ropivacaine:meloxicam is about:1, 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 

8:1, 9:1, 10:1, 11:1, 12:1, 13:1, 14:1, 15:1, 16:1, 17:1, 18:1, 19:1, 20:1, 21:1, 22:1, 23:1, 24:1, 25:1, 

26:1, 27:1, 28:1, 29:1, 30:1, 31:1, 32:1, 33:1, 34:1, 35:1, 36:1, 37:1, 38:1, 39:1, 40:1, 41:1, 42:1, 

43:1,441, 45:1, 46:1, 47:1, 48:1, 49:1, 50:1, 51:1, 52:1, 53:1,54:1, 55:1, 56:1, 57:1, 58:1, 591, or 60:1.  

103481 In some embodiments, the composition comprises the caine type local anesthetic in an 

amount of about 0.1 to 8 wt%, to 7 wt%,1 to 6 wt%, I to 5 wt%, or I to 4 wt%, I to 3 wt%, 1.5 to 5 
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wt%, 1.5 to 3.5 wt%, 1.5 to 3.0t,2 to 3 wt%, 2.1 to 2.9 wt%, 2.2 to 2.8 wt%, 2.3 to 2.7 wt%, 2.4 to 

2.6 wt%, 2.25 to 2.75, 0.25 to 0.75 wt%, 0.25 to 2.5 wt%, 0.25 to 3.5 wt%, or 025 to 5 wt% by weight 

of the composition. In another embodiment, the composition further comprises an NSAID, preferably 

meloxicam, wherein the meloxicam is present in an amount ranging from about 0.005 to 0.006 to, 

0.005 to 0.007 wt%, 0.005 to 0.008 wt%, 0.005 to 0.009 wt%, 0.005 to 1 wt%, 0.005 to 0.75 wt% .005 

to 0.5 wt%, 0.005 to 0.25 wt%, 0.005 to 0.125 wt%, 0.01 to I wt%, 0.01 to 0.75 wt%, 0.01 to 0.5 wtO 

0.01 to 0.25 wt0 , 0.01 to 0.125wt 0 , 0.020 to 0.100 wt%, 0.030 to 0.100 wt%, 0.040 to 0.100 wt%, 

0.050 to 0.090 wt%, 0.060 to 0.080 wt%. 0.070 to 0.080 wt% by weight of the composition.  

103491 In some embodiments, the composition isan aqueous based solution.  

103501 In some embodiments, the composition is injectable.  

103511 In some embodiments, the composition is suitable for administration as an intramuscular 

injection, transdermally, topically, as a subcutaneous injection, as a perineural injection or to a wound.  

[03521 In sone embodiments, the delivery vehicle is a sustained-release delivery vehicle.  

[03531 In some embodiments, the sustained-release delivery vehicle is a polymeric composition, a 

liposomal composition, a microsphere composition, a non-polymeric composition or an implantable 

device.  

103541 In some embodiments, the sustained release delivery vehicle is not a microsphere 

composition.  

103551 In some embodiments the sustained release delivery vehicle is not a posomal composition.  

103561 In some embodiments the sustained release delivery vehicle is not a non-polymeric 

composition.  

10357] In some embodiments the sustained release delivery vehicle is not an implantable device.  

103581 In some embodiments, the sustained-release delivery vehicle is not a polymeric composition.  

103591 In some embodiments, the delivery vehicle is not a sustained-release vehicle. In another 

embodiment, the delivery vehicle is an immediate-release vehicle. In still another embodiment, at least 

about 8 0% of the anesthetic and the NSAID are released from the delivery vehicle within a time period 

of about 15 minutes, 30 minutes, 45 minutes, 60 minutes, 90 minutes or 2 hours. In yet another 

embodiment, the release of the anestheticand the NSAID is determined in an in vitro dissolution test at 

37 °C.  

103601 In some embodiments, the composition has a viscosity of less than 10,000 mPa-s when 

viscosity is measured at 37 °C using a viscometer. In another embodiment, the composition has a 

viscosity of less than 5,000 mPa-s when viscosity if measured at 37 °C usingavisometer. In vet 

another embodiment, the composition has a viscosity ranging from about 2500 mPa-s to 10,000 mPa-s 

when measured at 37 °C using a viscometer. In some embodiments, the viscometer is a cone and plate 

viscometer.  
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10361] In yet another embodiment, the sustained-release delivery vehicle is a liposome selected from 

the group consisting of small unilanellar vesicles (SUV), large unilamellar vesicles (LUV), multi

lanellar vesicles (MLV) and multivesicular liposomes (MVL).  

103621 In some embodiments, the amide-type local anesthetic is entrapped in an aqueous space of 

the liposome or in a lipid layer of the liposome.  

[03631 In sone embodiments, the non-steroidal anti-inflammatory drug (NSAID) is entrapped in an 

aqueous space of the liposome or in a lipid layer of the liposome.  

10364] In still another embodiment, the sustained-release delivery vehicle is a microsphere 

comprised of a biocrodible or biodegradable polymer.  

103651 In some embodiments, the anide-type local anesthetic and the non-steroidal anti

inflammatory drug (NSAID) are entrapped in the microsphere.  

103661 In some embodiments, the implantable device is an osmotic pump with a reservoir 

comprising the amide-type local anesthetic and the non-steroidal anti-inflammatory drug (NSAID).  

[03671 In some embodiments, the sustained-release delivery vehicle is a non-polymeric formulation 

comprising sucrose acetate isobutyrate.  

103681 In some embodiments, the sustained-release delivery vehicle is a polymeric formulation in 

the form of a semi-solid polymer formulation comprising a polymer, the caine type local anesthetic and 

the non-steroidal anti-inflammatory drug (NSAID).  

103691 In some embodiments, the polymer is a bioerodible or biodegradable polymer.  

103701 In yet another embodiment, the polymer fonnulation forms an implant or depot in situ.  

[03711 In still another embodiment, the polymer is selected from the group consisting of 

polylactides, polyglycolides, poly(lactic-co-glycolic acid) copolymers, polycaprolactones, poly-3

hydroxybutyrates, and polyorthoesters.  

103721 In a further embodiment, the sustained-release delivery vehicle is a polymeric formulation in 

the form of a semi-solid polymer formulation comprising a polyorthoester. the caine type local 

anesthetic and the non-steroidal anti-inflammatory drug (NSAID).  

103731 In some embodiments, the caine type type local anesthetic is selected from the group 

consisting of bupivacaine, ropivacaine, levobupivacaine, dibucaine, mepivacaine, procaine, lidocaine, 

and tetracaine. In another embodiment, the amide-type local anesthetic is selected from bupivacaine and 

ropivacaie.  

103741 In some embodiments, the amide-type local anesthetic is ropivacaine.  

103751 In some embodiments, the amide-type local anesthetic is bupivacaine.  

103761 In some embodiments related to any one or more of the foregoing embodiments, the non

steroidal anti-inflammatory drug (NSAID) is an enolic-acid NSAID. Exemplary enolic-acid NSAIDs 

include meloxicam, piroxicam, tenoxicam, droxicam, lornoxicam, and isoxicam.  
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10377] In some embodiments, the enolic-acid NSAID is meloxicam.  

103781 In some embodiments related to any one or more of the foregoing embodiments, the 

composition is a semi-solid or solid composition.  

103791 In some embodiments, the delivery vehicle is a sustained-release delivery vehicle. In some 

embodiments, the sustained-release vehicle is a polymeric vehicle or formulation.  

[03801 In another embodiment, the sustained-release polymeric vehicle is a solid or semi-solid 

vehicle comprising a bioerodible or biodegradable polymer.  

10381] In an embodiment, the biodegradable or bioerodible polymeric formulation comprises a 

polymer selected from the group consisting of polylactide, polyglycolide, a poly(lactic-co-glycolic acid) 

copolymer, polycaprolactone, poly-3-hydroxybutyrate, or a polyorthoester.  

103821 In some embodiments, the polvorthoester is selected from the polyorthoesters represented by 

Formula III set forth herein.  

[03831 In an alternative embodiment, the sustained-release vehicle does not comprise a polylactide, 

polyglycolide, a poly(lactic-co-glycolic acid) copolymer, polycaprolactone, poly-3-hydroxybutyrate, or 

a polyorthoester. In another embodiment, the sustained-release vehicle does not comprise a 

polyorthoester. In still another embodiment, the sustained-release vehicle does not comprise a 

polyorthoester represented by Formula I.  

103841 Invet an additional embodiment, the composition or delivery vehicle further comprises a 

solvent. The solvent may be either protic oraprotic in nature. In some embodiments, the composition 

comprises as the delivery vehicle a polyorthoester and a solvent.  

[03851 In another embodiment, the sustained-release delivery vehicle is selected from the group 

consisting of microspheres, microparticles, and homogeneous or heterogeneous matrix depots. In some 

embodiments, the microsphere, microparticle or depot vehicle is biodegradable or bioerodible.  

103861 In another embodiment, the sustained-release delivery vehicle is a liposomal formulation or a 

lipid-based fornulation.  

103871 In another embodiment, the sustained-release fornulation is a polymeric-based solid or semi

solid implant where the caine type local anestheticand the enolic-acid NSAID are dispersed in the 

polymeric-based implant. In some embodiments, the implant is a solid polymeric-based vehicle in the 

form of a suture or a staple.  

103881 A post-operative model was employed to study the pain relief profiles provided by the 

method described herein. The data unexpectedly shows that surprisingly enhanced pain relief can be 

obtained when both the NK-lantagonist and pain medication are administered after the surgery.  

103891 The method disclosed herein comprises administering to a patient in need of post-surgical 

pain treatment, (1) a composition comprising NK- Ireceptor antagonist as disclosed herein before 

surgery and daily thereafter for 1-6 days and (2) a composition comprises a local anesthetic (such as 
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bupivacaine or ropivaciane) and NSAID (such as meloxicam) prior to, during or at the end of surgery.  

In some embodiments, the composition comprising NK- receptor antagonist is administered 

systemically such asorally orbyIV. In some embedments, the composition comprises a local anesthetic 

and NSAID is in the form of an extended release as disclosed herein. In some embodiments, the 

extended release composition comprises a local anesthetic and NSAID is administered into the surgical 

site. In some emboidments, the NK-i receptor antagonist is aprepitant. In some emboidments, the local 

anesthetic is bupivacaine. In some embodiments, the NSAID is meloxicam.  

10390] The method disclosed herein comprises administering to a patient in need of post-surgical 

pain treatment a composition comprising NK-I receptor antagonist, a NSAID, a local anesthetic, and a 

delivery vehicle as disclosed herein. The administration is conducted priorto, during or at the end of 

surgery. The method may further comprises administration of a compostion comprisingNK-1receptor 

antagonist daily after surgery for 1-6 days. In some embodiments, the composition comprises an NK

receptor antagonist, a NSAID, and a local anesthetic, is in the form of an extended release composition 

as disclosed herein. In some embodiments, the extended release composition comprising NK-1 receptor 

antagonist, a NSAID. a local anesthetic is administered into the surgical site. Insomeembodimentsthe 

NK-Ireceptor antagonistis aprepitant. In some embodiments,the local anestheticisbupivacaine. In 

some embodiments, the NSAID is meloxicam.  

103911 The method disclosed herein comprises administering to a patient in need of post-surgical 

pain treatment, (1) NK- Ireceptor antagonist and a NSAID as disclosed herein before surgery and daily 

thereafter for 1-6 days orally, IV, subcutaneously or other means to provide systemic exposure and (2) a 

composition comprising a local anesthetic prior to, or during or at the end of surgery . In some 

embodiemnts, the NK- Ireceptor antagonist and the NSAID are provided in a single compostion. In 

some embodiemnts, the NK-l receptor antagonist and the NSAID are provided in separate compostions.  

In some embodiment, the composition comprising a local anesthetic is in the form of an extended 

release. In some embodiments, the extended release composition comprising the local anesthetic is 

administered into the surgical site. In some embodiments, the composition comprises an NK-1 receptor 

antagonist and NSAID is in the form of an extended release compostion as disclosed herein. In some 

embodiments, the NK- Ireceptor antagonistis aprepitant. In some embodiments, the local anesthetic is 

bupivacaine. In some embodiments, the NSAID is meloxicam.  

103921 Example 1 describes three studies conducted to evaluate the capacity to reduce post-surgical 

incisional (post-operative or POP) pain in a porcine model system. Using a post-operative (POP) pain 

porcine model system, where a 7 cm long skin and fascia incision was made in the left flank under 

general anesthesia to pigs, NK-1 receptor antagonist alone or in combination with pain medication (i.e., 

bupivacaine and ieloxicam) were applied to the wound.'The skin incision was then closed using sterile 

sutures. Post-operative pain was assessed using the vonFrey methodology with results shown in FIG.1.  
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10393] FIG. Iis a bar graph of withdrawal force, in gram force, as a function of time, in hours, after 

surgery, measured for in vivo administrations to pigs of a composition comprised of aprepitant once 

priortosurgeryanddaily for5daysaftersurgery (Group 1, diagonal line fill) or further in combination 

with administration of a composition comprising bupivacaine and meloxicam once during surgery 

(Group 2, dotted fill) or for in vivo administrations to pigs of a composition comprised of aprepitant 

once prior to surgery in combination with administration of a composition comprising bupivacaine and 

meloxicam once during surgery (Group 3, vertical line fill). The efficacy of the use ofaprepitant in 

combination with bupicacaine and meloxicamnwere longer lasting and provided deeper analgesic effect than 

did aprepitant alone.  

103941 Example 2 describes studies conducted to evaluate analgesic effect of (1) co-adminsitration 

of apprepitant with a bupivacaine composition (2) co-adminsitration of apprepitant with with a 

meloxicam composition, and (3) co-administration of aprepitant at a dose lower than that of Example I 

(3.0 mg/kg in Example 2 vs. 6.0 mg/kg in Example 1) with a composition comprising bothbupivacaine 

and meloxicam. The studies used the porcine model system as described in Example 1. Post-operative 

pain was assessed using the von Frey methodology with results shown in FIG.2.  

103951 FIG. 2 shows that (1) co-adminsitration of apprepitant with meloxicam, e.g., 6.0 mg/kg 

apprepitant by slow IV push 30 minutes prior to surgeryand daily thereafter for 5 days following von 

Frey fiber evaluation and 4.0 g of an extended release formulation of meloxicam into the margins of the 

surgical incision prior to suturing, had no analgesic effect (Group 4), (2) co-adminsitration of 

apprepitant with bupivacaine, e.g, 6.0 ing/kg apprepitant by slow IV push 30 minutes prior to surgery 

and daily thereafter for 5 days following von Frey fiber evaluation and 4.0 g of an extended release 

formation of bupivacaine into the margins of the surgical incision prior to suturing, only had the 

analgesic activity consistent with bupivacaine alone (Group 3). and (3) co-administration of aprepitant at 

a lower dose with a composition comprising both bupivacaine and meloxicam, e.g., 3.0 mg/kg aprepitant 

by slow IV push 3 )minutes prior to surgery and daily thereafter for 5 days following von Frey fiber 

evaluation and 4.0 g of the composition comprising bupivacaine and meloxicam, administered to the 

wound margins prior to suturing, maintained good analgesic effect for 5 treatment days (Group 5).  

[03961 Example 3 describes studies conducted to evaluate analgesic effect of an even lower dosing 

of aprepitant (e.g., 1.5 mng/kg) and of less frequent administration of aprepitant. The studies used the 

porcine model system as described in Example 1. Post-operative pain was assessed using the von Frey 

methodology with results shown in FIG.3.  

103971 FIG. 3 is a bar graph of withdrawal force, in gram force, as a function of time, in hours, after 

administration in vivo to animals of a composition comprised of the test compositions denoted as 

follows: (i) IV aprepitant dosed once prior to surgery and daily for 5 days after surgery at a dose of 1.5 

mg/kg and an extended release formulation of bupivacaine and meloxicam dosed 3.4 niL once during 
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surgery by injection into the wound margins (Group 6, bars with solid fill), (ii) ) IV aprepitant dosed 

once prior to surgery and once on days 2 and 3 after surgery at a dose of 6.0 mg/kg and an extended 

release formulation of bupivacaine and meloxicam dosed 3.4 mL once during surgery by injection into 

the wound margins (Group 7, bars with diagonal line fill), (iii) IV aprepitant dosed once prior to surgery 

and once on days 3, 4, and 5 after surgery at a dose of 6.0 ing/kg and an extended release formulation of 

bupivacaine and meloxicam dosed 3.4 nL once during surgery by injection into tie wound margins 

(Group 8, bars with horizontal line fill); and (iv) oral suspension of meloxicam dosed once at 0.5 mgkg 

prior to surgery and IV aprepitant dosed once prior to surgery and once daily for 5daysaftrsurgeryata 

dose of 6.0 mg/kg andan extended release formulation of bupivacaine dosed 3.4 ml once during 

surgery by injection into the wound margins (Group 9, bars with dotted fill). When aprepitant was dosed 

at 1.5 mg/kg, good analgesi effect was observed for 3 treatment days but dimimished significantly on 

days 4 and 5. Group 7 animals that were dosed on days 1-3 show enhancement of analgesia followed 

by, a somewhat unexpected, decline in analgesia on Day 4. Group 8 animals, where dosing was initiated 

on Day 3, show no enhancement of analgesia. Therefore, it appears that the dosing of CINVANTI must 

be started prior to surgery and must be dosed daily thereafter.  

103981 Example 4 evaluated the effect of bupivacaine, meloxicam and aprepitant formulated into 

extended release formulations containing all three active agents for administration into the surgical 

incision. The studies used the porcine model system as described in Example 1. Post-operative pain 

was assessed using the von Frey methodology with results shown in FIG.5.  

103991 FIG. 5 is a bar graph of withdrawal force, in gram force, as a function of time, in hours, after 

administration in vivo to animals of two compositions comprised of a combination of bupivacane, 

meloxicamwith one formulated with a high concentration of aprepitant and one with a low 

concentrationof aprepitant. Both combination formulations of bupivacaine, meloxicam, aprepitant 

administered as a single wound site admistration during surgery provided nearly complete analgesia for 

the duration of the study.  

104001 FIG. 4 compares the analgesic effect of aprepitant dosed at 1.5, 3.0, 6.0 mg/kg based on data 

from Examples 1-3. These results demonstrate a dose response with respect to apprepitant with the dose 

of 3mg/kg providing enhanced analgesia for the duration of apprepitant dosing and the 1.5 mg/kg 

providing enhancement of analgesia during the 3-day period that the composition comprising 

bupivacaine and meloxicam is normally providing analgesia.  

104011 Example 5 evaluted various combinations of bupivacaine, meloxicam, and aprepitant.  

Extended release formulations of meloxicam and aprepitant, aprepitant alone, bupviaciane, a low 

concentration meloxicam and aprepitant, and bupivacaine and aprepitant were compared to an extended 

release fornuation of bupivacaine, meloxicam, and aprepitant. None of the tested combination 
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formulations demonstrated analgesia comparable to the combination of bupivacaine, meloxicam, and 

aprepitant.  

104021 FIG. 6 is a bar graph comparing the analgesic effect of various combinations of bupivacaine, 

meloxicam and aprepitant described in Example 5. The combination formulation of bupivacaine, 

meloxicain, andaprepitant (Group 12, solid fill bars) administered as a single wound site admistration 

during surgery provided excellent analgesia for the duration of the study. In contrast, the formulations of 

bupivacaine and aprepitant (Group 13, bars with horizontal lines), bupivacaine, a low concentration 

meloxicam, and aprepitant (group 14, bars with checkerboard), aprepitant alone (Group 15, bars with 

diagonal lines), and meloxicam and aprepitant (Group 16, bars with dotted fill) provided modest 

analgesia during the first 24 hours for bupivacaine containing formulations and almost no analgesia from 

24 hours to 114 hours.  

EXAMPLES 

[04031 The following examples are illustrative in nature and are in no way intended to be limiting.  

Example I 

Post-Surgical Pain Reduction Comparison 

104041 Various methods were evaluated for their capacity to reduce post-surgical incisional (post

operative or POP) pain in a porcine model system. In this model, a 7 cm long skinand fascia incision 

was made in the left flank under general anesthesia. Aprepitant and/or bupivacaine and meloxicam were 

applied to the wound. The skin incision was then closed using sterile sutures. All studies described 

below evaluated 4 pigs per group.  

[04051 Post-operative pain was assessed using the von Frey methodology. Von Frey filaments (Ugo 

Basile) were applied at approximately ~0.5 cm proximal to the incision line to the surface of the flank 

skin. Filaments of increasing diameter (thicker fibers equate to a higher grain force while thinner fibers 

equate to a lower gram force) were applied until the animal withdrew from the stimuli (the act of 

moving away from the stimuli). Each filament was applied 3-5 times. If withdrawal was not achieved, a 

thicker filament was applied.The maximum force filament was 60 g. If a withdrawal was achieved, a 

thinner filament was applied By alternating the filament thickness, the grain force required to achieve 

withdrawal reaction was determined and recorded. The greaterthe force that was applied, the more 

effective the analgesia.  

104061 Several studies evaluated emulsion compositions containing aprepitant (diluted 1:7) with 

saline, administered by intravenous infusion dosed at 6 mg/kg as a slow bolus via an IV catheter in the 

ear. In one study 8 piglets divided into 2 groups of 4 piglets, received one dose of aprepitant prior to 

surgery followed by daily dosing thereafter for 5 days. One group of 4 recieved no further study 

medication and I group of 4 also received a single administration of an extended release combination of 

bupivacaine and meloxicam into the wound site during surgery In a second study 4 piglets received a 
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single dose of aprepitant prior to surgery and also received a single administration of an extended release 

combination of bupivacaine and meloxicam into the wound site during surgery.  

104071 The extended release bupivacaine and meloxicam was administered following creation of an 

incision. Each test composition was administered by injecting subcutaneously into the lateral margins of 

the wound. Table 1 summaries the test groups and compositions. Analgesia was evaluated by response 

in the von Frey test, as described above. The baseline (pre-surgery) withdrawal score for the von Frey 

test was 60 g.  

Table 1: 

Administration of Extended 
Group Administration of NK-1 Release Bupivacaine and 

Meloxicam 

6 mg/kg, slow bolus 
I Prior to surgery and daily for 5 None 

days thereafter 

6 mg/kg, slow bolus 
'3.4 ml, by subcutaneous Ijection 

2 Prior to surgery and daily for 5 Aron ucn 
'I Around Wound 

days thereafter 

6 mg/kg, slow bolus 2.6 ml by subcutaneous Injection 

Prior to surgery only Around Wound 

104081 The mean von Frey response for the animals in each test group is shown in Figure 1, where 

withdrawal force, in grain force is shown as a function of time, in hours, after administration invivo to 

pigs. The test compositions are denoted as follows: (i) IV aprepitant dosed once priorto surgery and 

daily for 5 days after surgery at a dose of 6mg/kg (Group 1, bars diagonal line fill ); (ii) IV aprepitant 

dosed once prior to surgery and daily for 5 days after surgery at a dose of 6mg/kg and an extended 

release formulation of bupivacaine and meloxicam dosed once during surgery by injection into the 

wound margins (Group 2, bars dotted fill); (iii) IV aprepitant dosed once 30 minutes before surgery at a 

dose of 6mg/kg and an extended release formulation of bupivacaine and meloxicam dosed once during 

surgery by injection into the wound margins (Group 3, bars vertical line fill). Compositions tested are 

presented in the Tables 2 and 3 below.  

Table 2: Composition comprising aprepitant (CINVANTI@) 

Component Aprepitant Egg Soybean Ethanol Sucrose Sodium Water 
Lecithin, Oil Oleate for 
Lipoid E Injection 
80 

Concentration 0.716 14.31 9.54 2.82 534 048 66.79 

(% w/w) 
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Table 3: Composition comprising bupivacaine and meloxicam 
Component Bupivacaine Meloxicam1 Maleic acid POE DMSO Triacetin 

Concentration 2.5 0.075 0.05 62.38 10 25 

(% w/w) 

104091 There was little analgesic response for animals treated daily with IV aprepitant. In contrast 

the combination treatement of daily IV aprepitant and a single wound site admistration of extended 

release bupivacaine and meloxicam during surgery provided nearly complete analgesia forthe duration 

of the study. The group dosed with aprepitant only prior to surgeryand a single wound site admistration 

of extended release bupivacaine and meloxicam during surgery demonstrated very good analgesia on 

Day I but lesser analgesiaat 24 hours and beyond.  

Example 2 

Post-Surgical Pain Reduction Using Lower Dose of Apprepitant 

104101 By following similar procedures described in Example 1, the analgesic effect of a lower dose 

of aprepitant (i.e., lower than 6.0 mg/kg) was evaluated. The analgesic effect of co-administration of 

aprepitant with an extended release formulation of meloxicam oran extended release formulation of 

bupivacaine was also evaluated.  

10411] Table 4 summaries the test groups and compositions. Analgesia was evaluated by response 

in the von Frey test, as described above. The baseline (pre-surgery) withdrawal score for the von Frey 

test was 60 g.  

Table 4: 

Group No. of 
Treatment Dosing* Dosing Location 

No. Animals 

Extended release bupivacaine 3.4 mL 4 injections on each side of 

composition (4.0 g) the wound (8 total) 

3 4 IV - once prior to surgerv 
6.0 

Apprepitant composition and daily for 5 days after 

surgery 

Extended release meloxicam 3.4 mL 4 injections on each side of 

composition (4.0 g) the wound (8 total) 

4 4 IV - once prior to surgery 
6.0 

Apprepitant composition and daily for 5 days after 
mg/kg 

surgery 
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Extended release 
3.4 mL 4 injections on each side of 

bupivacaine+meloxicam 
c1mositin (4.0 g) the wound (8 total) 

5 4 comnpositionl 
5 4_ _ _ _ __ 

3.0 IV once prior to surgery 

Apprepitant composition mg/kg and daily for 5 days after 

surgery 

104121 The apprepitant composition in Table 4 is the same as the composition comprising aprepitant 

ofTable 2. The bupivacaine+meloxicam composition in Table 4 is the same composition comprising 

bupivacaine and meloxicam of Table 3. The bupivacaine composition and the meloxicam composition 

in Table 4 are presented in Table 5 and 6, respectively: 

Table 5: Extended release bupivacaine composition 

Component Bupivacaine Maleic acid POE DMSO Triacetin 

Concentration 2.5 0.05 62.45 10 25 

(% w/w) 

Table 6: Extended release meloxicam composition 

Component Meloxicam POE DMSO Triacetin 

Concentration 0.075 64.9 10 25 

(/ w/w) 

104131 The mean von Frey response for the animals in each test group is shown in FIG. 2, where 

withdrawal force, in gram force is shown as a function of time, in hours, after administration in vivo to 

pigs. The test compositions are denoted as follows: (i) IV aprepitant dosed once prior to surgery and 

daily for 5 days after surgery at a dose of 3.0 mg/kg and an extended release formulation of bupivacaine 

and meloxicam dosed 3.4 mL once during surgery by injection into the wound margins (Group 5, bars 

with diagonal line fill), (ii) IV aprepitant dosed once prior to surgery and daily for 5 days after surgery at 

a dose of 6.0 mg/kg and an extended release formulation of bupivacaine dosed 3.4 mL once during 

surgery by injection into the wound margins (Group 3, bars with dotted fill), and (iii) IV aprepitant 

dosed once prior to surgery and daily for 5 daysafter surgery at a dose of 6.0 mg/kg and an extended 

release formulation of meloxicam dosed 3.4 mL once during surgerybyinjectionintothewound 

margins (Group 4, bars with with vertical line fill).  

10414] Group 4 showed no analgesic activity. Group 3 showed analgesic activity consistent with 

bupivacaine composition alone. These results indicate that the analgesic effectof apprepitant were only 
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observed when co-administered with both bupivacaine and meloxicam. Group 5 showed good analgesia 

for the 5 treatment days but diminished significantly on Days 6 and 7.  

Example 3 

Post-Surgical Pain Reduction With Differing Apprepitant Administration'Times 

[04151 Another study, following similar experimental proceudres describe in Example I. evaluated 

the potential analgesic effect of a lower dose of apprepitant than was evaluated in Example I and 2. To 

evaluate if the effect ofapprepitant was durable afteran extended period of dosing, this study also 

evaluated the effect of 3 days of apprepitant dosing co-administered with an extended release 

formulation of bupivacaine and meloxicam. Conversely, this study also evaluated the effect of delaying 

dosing aprepitant for several days after the surgery and dosing of the extended release formulation of 

bupivacaine and meloxicam, Finally, oral dosing of meloxicam in combination with local delivery of an 

extended release formulation of bupivacaine and IV administration of appreitant was evaluated to 

determine if the effect of locally delivered meloxicam could be replicated by systemically delivered 

meloxicam.  

104161 Group 6 was dosed with 1.5 mg/kg apprepitant by slow IV push 30 minutes prior to surgery 

and daily thereafter for 5 days following von Frey fiber evaluation and the surgical incision was dosed 

with 3.4 mL of the extended release formulation of bupivacaine and meloxicam administered to the 

wound margins prior to suturing.  

[04171 Groups 7 animals were dosed with 6 mg/kg apprepitant by slow IV push 30 minutes prior to 

surgery and on days 2 and 3 (24 and 48 h) following von Frey fiber evaluation. Groups 8 animals were 

dosed with 6 mg/kg apprepitant by slow IV push startingon day 3 with additional dosing on days 4 and 

5 (48. 72, and 96 h) following von Frey fiber evaluation. Animals in both groups were also dosed with 

3.4 mL of the extended release formulation of bupivacaine and meloxicam into the margins of the 

surgical incision prior to suturing.  

104181 Group 9 animals were dosed with 0.5 mg/kg ineloxicam (Loxicom oral suspension) and 6 

mg/kg aprepitant by slow IV push 30 minutes prior to surgery and daily thereafter for 5 days following 

von Frey fiber evaluation. Animals in this group were also dosed with 3.4 mL of an extended release 

formulation of bupivacaine into the margins of the surgical incision prior to suturing.  

104191 Table 7 summaries the test groups and compositions. Analgesia was evaluated by response 

in the von Frey test, as described above. The baseline (pre-surgery) withdrawal score for the von Frey 

test was 60 g.  
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Table 7.  

Group No. of 
Treatment Dosing* Dosing Location 

Nio. 1Animals ' 

Bupivacaine -meloxicam 3.4 ml 4 injections on each side of the 
compsition (4.0 g) wound (8 total) 

6 4 IV 
Aprepitant composition 1.5 mg/kg Once Daily on Days 1. 2, 3, 4 ,5 

and 6 
Bupivacaine +meloxicam 3.4 mL 4 injections on each side of the 

compsition (4.0 g) wound (8 total) 
7 1 4 ------------------------------------------ ------------------------ -------

IV 
Aprepitant composition 6.0 ing/kg Oa Once daily on Days 1, 2 and 3 

Bupivacaine -meloxicam 3.4 ml 4 injections on each side of the 

compsition (4.0 g) wound (8 total) 8 4 - - - - - - - - ---- -- - - - - - - - - - - - --
IV 

iAprepitant composition 6. 0 mg/k1- c Once daily on Days 3, 4, and 5 
. 3.4 ml 4 injections on each side of the 

Bupivacam'e compositon 
(4.0 g) wound (8 total) 

IV 
9 4 Aprepitant composition 6.0 ng/kg Once daily on Days 1, 2, 3, 4,5 

and6 

Oral 
Oral meloxicamO 

0.5 mg/kg Once daily on Days 1, 2, 3, 4 ,5 
(Loxicomn oral suspension) 

and6 

The apprepitant composition in Table 7 is the same as the composition comprisingaprepitant of Table 2.  

The bupivacaine+meloxicam composition in Table 7 is the same composition comprising bupivacaine 

and meloxicam of Table 3. The bupivacaine composition inTable 7 is the same as that ofTable 5.  

104201 The mean von Frey response for the animals in each test group is shown in Figure 3, where 

withdrawal force, in gram force is shown as a function of time, in hours, after administration in vivo to 

pigs. Group 6 (bars with black fill) animals showed good analgesia for 3 treatment days but diminished 

significantly on Days 4 and 5.  

[04211 Comparing the results for Groups 7 (bars with diagonal lines) and 8 (bars with horizontal 

lines)and focusing on the Day 2 (48 hr timepoint) results, Group 7 animals that were dosed on days 1-3 

show enhancement of analgesia followed by, a somewhat unexpected, decline in analgesia on Day 4.  

Group 8 animals, where dosing was initiated on Day 3, show no enhancement of analgesia. Therefore, it 

appears that the dosing of aprepitant is best when started prior to surgery and should be dosed daily 

thereafter.  

104221 Group 9 (bars with dotted fill) demonstrate poor analgesia on from 24 through 144 hours.  

These results indicate that the meloxicam is optimally effective when locally administered. While 
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systemically administered meloxicam may provide analgesia, a high dose (higher than 0.5 mg/kg) may 

be required.  

104231 The results from this study and studies in Example I and 2 are presented FIG. 4 for 

comparison. These results demonstrated a dose response with respect to apprepitant with the dose of 6 

mg/kg (Group 2, bars with dotted fill) providing enhanced analgesia for the duration of apprepitant 

dosing, 3mg/kg (Group 5, bars with diagonal line fill), and the 1.5 mg/kg (Group 6. bars with horizontal 

lines)providing enhancement of analgesia during the 3-day period that the extended release formulation 

of bupivacaine and meloxacam is normally providing analgesia. Historical data for extended release 

combination of bupivacaine and meloxicam (2.5% w/w and 0.075% w/w, respectively) shown in solid 

filled bars.  

Example 4 

Co-Formulated Extended Release Bupivacaine, Meloxicam and Aprepitant 

10424] A study was conducted to evaluate the effect of bupivacaine, meloxicam and aprepitant 

formulated into extended release formulations containing all three active agents for administration into 

the surgical incision. Group 10 animals were dosed with 3.4 mL of an extended release formation 

containg bupivacaine, meloxicam and a high concentration of aprepitant. Group 11 animals were dosed 

with 3.4 mL of an extended release fonnuation containg bupivacaine, meloxicam and a low 

concentration of aprepitant.  

[04251 Table 8 summaries the test groups and compositions. Analgesia was evaluated by response 

in the von Frey test, as described above. The baseline (pre-surgery) withdrawal score for the von Frey 

test was 60 g.  

Table 8 

Group No. of 
. Treatment Dosing Dosing Location 

No. Amimals 

Bupivacaine + meloxicam ' B i4 mL 4 injections on each side of the 10 4 + high concentration 
(4. 0 g) wound (8 total) aprepitant composition ( 

Bupivacaine + meloxicamn B 4 mL 4 injections on each side of the 
11 4 + low concentration 

( 4. 0 g) wound (8 total) aprepnanm composition g 

[04261 The compositions are presented in Table 9 

Table 9, Group 10 Bupivacaine, meloxicam, and high concentration aprepitant extended release 

composition 
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Component Bupivacaine Meloxicam Aprepitant Maleic POE DMSO Triacetin 
acid 

Concentration 2.5 0.075 1.6 0.05 60.775 10 25 

Table 10, Group 11 Bupivacaine, meloxicam, and low concentration aprepitant extended release 
composition 
Component Bupivacaine Meloxicam Aprepitant MaleicI POE DMSO Triacetin 

acid 

Concentration 2,5 0.075 0.5 0.05 61.875 10 25 
0/W 

104271 The mean von Frey response for the animals in each test group is shown in Figure 5, where 

withdrawal force, in gram force is shown as a function of time, in hours, after administration in vivo to 

pigs. In both Group 10 and I Ianimals, the combination formulations of bupivacaine, meloxicam., and 

high or low concentration aprepitant administered as a single wound site admistration during surgery 

provided nearly complete analgesia for the duration of the study. Historical data for extended release 

combination of bupivacaine and meloxicam (2.5% wA and 0.075% wA, respectively) shown in solid 

filled bars.  

Example 5 

Evaluating the Contribution of Combinations of Bupvacaine, Meloxicam, and Aprepitant 

[04281 Table 11 summaries the test groups and compositions. Analgesia was evaluated by response 

in the von Frey test, as described above. The baseline (pre-surgery) withdrawal score for the von Frey 

test was 60 g.  

Table II 

Group No. of 
Treatment Dosing Dosing Location 

No. Animals 

12 4 Bupivacaine +meloxicam 3.4 mL 4 injections on each side of the 
+ aprepitant composition (4.0 g) wound (8 total) 

13 4 Bupivacaine + aprepitant 34 mL 4 injections on each side of the 
composition (4.0 g) wound (8 total) 

Bupivacaine + low 3.4 mL 4 injections on each sideof the 
14 4 concentration meloxicam ( 

.. (4. 0 g) wound totala) + aprepitant composition 

3.4 mL 4 injections on each side of the 15 4 Aprepitant composition 
(4.0 g) wound (8 total) 
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16 4 Meloxicam + aprepitant 3.4 mL 4 injections on each side of the 
composition (4.0 g) wound (8 total) 

104291 The compostions are presented in Tables 12 through 16 

Table 12, Group 12 Bupivacaine, meloxicam, and aprepitant extended release composition 

Component Bupivacaine Meloxicam Aprepitant Maleic POE DMSO Triacetin 
acid 

Concentration 2.5 0.075 0.1 0.05 62.275 10 25 
(% w/w) 

Table 13, Group 13 Bupivacaine and aprepitant extended release composition 

Component Bupivacaine Meloxicam Aprepitant Maleic POE DMSO Tracetin 
acid 

Concentration 2.5 0 1.6 0.05 60.85 10 25 

Table 14, Group 14 Bupivacaine low concentration meloxicam and aprepitant extended release 

composition 

Component Bupivacaine Meloxicam Aprepitant Maleic POE DMSO Triacetin 
acid 

Concentration 2.5 0.038 1.6 0.05 60.812 10 25 
(% w/w) 

Table 15, Group 15 Aprepitant extended release composition 

Component Bupivacaine Meloxicam Aprepitant Maleic POE DMSO Triacetin 
acid 

Concentration 0 0 0.5 0 64.5 10 25 
(% w/w) I _ __ 

Table16,Group 16 Meloxicamnd apnedpitant extendedreleas composition 
Component Bupivacaine Meloxicam Aprepitant Maleic POE DMSO Triacetin 

acid 

Concentration 0 0.075 0.5 0 64.425 10 25 
(% w/w) 

104301 The mean von Frey response forthe animals in each test group is shown in Figure 6, where 

withdrawal force, in grain force is shown as function of time, in hours, afteradministrationinvivoto 

pigs. The combination formulation of bupivacaine, meloxicam, and aprepitant (Group 12, solid black 

bars) administered as a single wound site admistration during surgery provided excellentanalgesia for 
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the duration of the study. In contrast. the formulations of bupivacaine and aprepitant (Group 13. bars 

with horizontal lines), bupivacaine, a low concentration meloxicam, and aprepitant (group 14, bars with 

checkerboard), aprepitant alone (Group 15, bars with diagonal lines), and neloxicam and aprepitant 

(Group 16, bars with dotted fill) provided modest analgesia during the first 24 hours for bupivacaine 

containing formulations and almost no analgesia from 24 hours to 114 hours.  

[04311 Additional embodiments of the present compositions and methods and the like, will be 

apparent from the description, drawings, examples, and claims. As can be appreciated from the 

foregoing description, each and every feature described herein, and each and every combination of two 

or more of such features, is included within the scope ofthe present disclosure provided that the features 

included in such a combination are not mutually inconsistent. In addition, any feature or combination of 

features may be specifically excluded from any embodiment of the present invention. While 

compositions and methods are described in terms of "comprising," "containing," or"including" various 

components or steps, the compositions and methods can also "consist essentially of' or "consist of' the 

various components and steps. The term "consisting essentially of"excludes active agents not recited 

after the term.  
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WHAT IS CLAIMED IS: 

1. A method for treating post-surgical pain in a patient in need thereof comprising 

administering to the patient a therapeutically effective amount of a NK-1 receptor antagonist in 

combination with a local anesthetic and a non-steroid anti-inflammatory drug (NSAID).  

2. The method of claim 1, wherein the post-surgical pain is not neuropathic.  

3. The method of claim 1 or 2, wherein the NK-1 receptor antagonist is selected from 

aprepitant, rolapitant, netupitant, lanepitant, vestipitant, orvepitant maleate, casopitant, 

ezlopitant, serlopitant, fosaprepitant, befetupitant and maropitant, and a pharmaceutically 

acceptable salt thereof.  

4. The method of any of claims 1-3, wherein the NK- 1 receptor antagonist is aprepitant.  

5. The method of any of claims 1-4, wherein the local anesthetic is selected from 

bupivacaine, levobupivacaine, ropivacaine, etidocaine, lidocainc, mepivacaine, prilocaine, and 

tetracaine.  

6. The method of claim 5, wherein the local anesthetic is bupivacaine or ropivacaine.  

7. The method of any of claims 1-6, wherein the NSAID is selected from the group 

consisting of diflunisal, indomethacin, tolmetin, sulindac, etodolac, ketorolac, diclofenac, 

nabumetone, ibuprofen, dexibuprofen, naproxen, fenoprofen, ketoprofen, dexketoprofen, 

flurbiprofen, oxaprozin, loxoprofen, mefenamic acid, meclofenamic acid, flufenamic acid, 

tolfenamic acid, meloxicam, piroxicam, tenoxicam, droxicam, lomoxicam, isoxicam, celecoxib, 

rofecoxib, and valdecoxib.  

8. The method of any of claims 1-7, wherein the NK-1 receptor antagonist, local anesthetic, 

and NSAID are administered during the surgery.  

9. The method of any of claims 1-7, wherein the NK-1 receptor antagonist, local anesthetic, 

and NSAID are administered after the surgery.  
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10. The method of any of claims 1-7, comprising administering the NK-1 receptor antagonist 

after surgery and the local anesthetic and NSAID during surgery.  

11. The method of any of claims 1-7, comprising administering the NK-1 receptor antagonist 

prior to surgery and daily after surgery for 1-6 days.  

12. The method of any of claims 1-7, comprising administering the NK-1 receptor antagonist 

prior to surgery and daily after surgery for 1-6 days and administering the local anesthetic and 

NSAID during surgery.  

13. The method of any of claims 1-7, comprising administering the NK-1 receptor antagonist 

and NSAID prior to the surgery and administering the local anesthetic dining the surgery.  

14. The method of any of claims 1-13, wherein the NK-1 receptor antagonist is administered 

in the form of an injectable emulsion comprising: 

the NK-1 receptor antagonist; 

11 wt/wt% to 15 wt/wt% of an emulsifier; 

an oil; 

a co-surfactant which comprises an alcohol; 

a tonicity agent; 

a pH modifier; and 

water; 

wherein the pH of the emulsion ranges from about 7.5 to 9.0.  

15. The method of any of claims 1-12 and 14, wherein the local anesthetic and the NSAID 

are administered in the form of a pharmaceutical composition comprising a delivery system, the 

local anesthetic, and the NSAID.  

16. The method of claim 15, wherein the local anesthetic is bupivacaine and the NSAID is 

meloxicam, and wherein bupivacaine and meloxicam are present in the composition in a ratio 

ranging from about 15:1 to 50:1.  
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17. The method of claim 13, wherein the NK-1 receptor antagonist and NSAID are 

administered in the form of a pharmaceutical composition comprising a delivery system, the NK

1 receptor antagonist and the NSAID.  

18. The method of claim 13, wherein the local anesthetic is administered in the form of a 

pharmaceutical composition comprising a delivery system and the local anesthetic.  

19. The method of claim 13, wherein the NK-1 receptor antagonist and NSAID are 

administered systemically and the local anesthetic is administered locally.  

20. A pharmaceutical composition comprising a caine type local anesthetic, an NK-1 receptor 

antagonist, an NSAID and a delivery-vehicle, wherein the NK-1 receptor antagonist is 

aprepitant.  

21. The pharmaceutical composition of claim 20, wherein the caine type local anesthetic is 

selected from bupivacaine, levobupivacaine, ropivacaine, etidocaine, lidocaine, mepivacaine, 

prilocaine, and tetracaine.  

22. The pharmaceutical composition of claim 20 or claim 21, wherein the delivery vehicle 

comprises a polyorthoester of formula (I).  

23. The pharmaceutical composition of any of claims 20-22, wherein the weight ratio of the 

caine type local anesthetic to the NK-1 receptor antagonist ranges from 1:1 to 60:1.  

24. The pharmaceutical composition of any of claims 20-22, wherein the weight ratio of the 

caine type local anesthetic to the NK-1 receptor antagonist ranges from 1:1 to 5:1.  

25. The pharmaceutical composition of any one of claims 22-24, comprising aprepitant, 

bupivacaine, meloxicam, and a polyorthester of formula (I).  

26. The pharmaceutical composition of any of claims 20-25, wherein the composition further 

comprises an aprotic solvent.  

27. The pharmaceutical composition of claim 26, wherein the aprotic solvent is selected from 

DMSO, NMP, and DMAC.  
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28. A method for treating post-surgical pain in a patient in need thereof comprising 

administering to the patient a therapeutically effective amount of a pharmaceutical composition 

of any of claims 20-27.  

29. The method of claim 28, wherein the pharmaceutical composition is administered to the 

surgical site.  
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