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A PHARMACEUTICAL COMPOSITION FOR REDUCING LOCAL FAT AND USES 

THEREOF 

 

FIELD OF THE INVENTION 

[0001] The present invention relates to a pharmaceutical composition for reducing 

localized fat, specifically, relates to a pharmaceutical composition comprising 

drug-containing micelles and curcumin encapsulated in the micelles, and the 

pharmaceutical composition is for localized fat reduction. 

 

BACKGROUND OF THE INVENTION 

[0002] In recent years, more and more people have changed their views of 

beauty and raised their standards of individual health and body shape. As a 

result, people are not only concerned about weight loss, but focus more on 

reducing localized fat or contouring body shape in order to be healthier and 

achieve better body shape. Furthermore, common weight loss regimens, 

whether it is through diet or exercise, cannot reduce fat at a specific location. 

Currently, if wanting to reduce localized fat at specific locations (such as the 

waist, abdomen, legs, arms, chin, and face, etc), the only available 

technology is liposuction. 

[0003] At present, liposuction is the most prevalent technology to reduce 

localized fat. However, the procedure of liposuction causes severe damages 

to the nerves, blood vessels, and other tissues. Liposuction also comes with 

risks of infections, severe bleeding, prolonged anesthesia, and unpredictable 

life-threatening conditions such as fat embolism and allergic reactions to 

anesthesia. In addition, it is common to experience significant bruising and 

swelling, severe pain, and post-operational recovery can take as long as 3 to 



6 months, and the liposuction site may become uneven. Therefore, statistical 

analyses revealed that even though many people have considered liposuction 

to reduce the accumulation of localized subcutaneous fat or improve body 

curves, less than 40 percent of them actually went through liposuction. It 

shows that the customers who want to improve body curves or reduce 

localized fat are deterred from the problems of side effects of liposuction, 

pain after liposuction, or risks of liposuction. 

[0004] 	Although some non-surgical localized fat-reducing pharmaceutical 

compositions or equipments can partially lower the side effects, they are 

usually not effective and come with other side effects, such as necrosis of 

surrounding normal cells, inflammation of surrounding tissues, and sharp 

pain. Additionally, their administration sites are limited. Therefore, the 

market is 	eagerly demanding for an effective localized fat-reducing 

phaanaceutical composition that has less side effects, a better safety profile, 

and a shorter recovery period. 

[0005] 	In case of the customers and doctors have significant high demand, 

the pressing concern is to develop a localized fat-reducing pharmaceutical 

composition that breaks through the limits of current technologies. 

SUMMARY 

[0006] 	In view of the deficiency of prior arts, the present disclosure provides a 

pharmaceutical composition for reducing localized fat, comprising drug-containing 

micelles made of surfactants, and curcumin encapsulated in said drug-containing micelles. 

The pharmaceutical composition for reducing localized fat can reduce the fat at the 

administration site, and has the advantages of high stability, high fat tissue bioavailability, 

few side effects, and sustained release. 
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[0006a]  In one aspect, the present invention refers to an injectable pharmaceutical 

composition to be administered at a local site of a subject, comprising: 

a first non-ionic surfactant having a hydrophilic-lipophilic balance value (HLB 

value) greater than 10, and selected from the group consisting of a polyoxyethylene 

castor oil derivative, polyoxyl 15 hydroxystearate (solutol HS 15) and a combination 

thereof; and 

curcuminoid encapsulated in first micelles formed by the first non-ionic 

surfactant, and the weight ratio of the curcuminoid to the first non-ionic surfactant 

being 1:8 - 1:500.  

[0006b] In another aspect, the present invention refers to an aesthetic method of 

reducing the subcutaneous fat at a local site of a subject, comprising a step of 

administering a composition to the local site of the subject, wherein, the composition 

comprises: 

a first non-ionic surfactant having a hydrophilic-lipophilic balance value (HLB 

value) greater than 10; and 

curcuminoid encapsulated in first micelles formed by the first non-ionic 

surfactant . 

[0006c] In another aspect, the present invention refers to an aesthetic method of 

reducing body weight of a subject, comprising a step of administering a composition to 

the subject, wherein, the composition comprises: 

a first non-ionic surfactant having a hydrophilic-lipophilic balance value (HLB 

value) greater than 10; and 

curcuminoid encapsulated in first micelles formed by the first non-ionic 

surfactant. 

[0006d] In another aspect, the present invention refers to an aesthetic method of 

promoting lipolysis, comprising administration of a composition comprising a first 
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non-ionic surfactant having a hydrophilic-lipophilic balance value (HLB value) greater 

than 10, and curcuminoid encapsulated in first micelles formed by the first non-ionic 

surfactant. 

 



[0007] 	The present disclosure can promote apoptosis of the local adipocytes at the 

administration sites, thereby achieving the goal of reducing localized fat. The present 

disclosure drastically improves the adverse reactions and side effects of the prior arts such as 

necrosis of the surrounding cells and inflammation reactions. The present disclosure is 

suitable for direct injection, subcutaneous implantation, intravenous injection, implanted 

infusion, cream, patch, and other skin absorption systemic delivery methods to administer 

at the sites requiring fat reduction without the need or assistance of any surgery or 

equipment. Preferably, it is administered locally at the subcutaneous fat layer via 

subcutaneous 	injection. 	Preferably, 	the 	injection 	formulation 	of 	the 	present 

pharmaceutical composition includes but is not limited to powder for injection, or powder 

for solution for injection. The localized fat mentioned herein includes but is not limited to 

the fat at the waist, the legs, the arms, the chin, and the face. 

[0008] 	In the present disclosure, the term "turmeric extract" refers to the curcumin 

ingredient mixture extracted by any solvent and any extraction method, commercially 

available turmeric extract, any mixture containing at least 75% (wt%) of curcumin, any 

mixture containing at least 75% (wt%) of curcuminoid, or commercially available 

curcumin. 

[0009] 	Wherein, curcuminoid is a collective term for curcumin, demethoxycurcumin, 

and bisdemethoxycurcumin. 

[0010] 	In the present disclosure, the term "resveratrol" refers to the resveratrol 

extracted from natural plants or commercially available resveratrol. Preferably, the purity 

of resveratrol is 90% to 100% (wt%). 

[0011] 	In the present disclosure, the teat' "green tea extract" refers to the green tea 

ingredient mixture extracted by any solvent and any extraction method, commercially 

available green tea extract, any mixture containing at least 45% of epigallocatechin 

gallate (EGCG), or commercially available epigallocatechin gallate (EGCG). 
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[0012] 	In the present disclosure, the term "micelle" refers to a microstructure formed 

by surfactants, wherein each of the surfactants has a hydrophilic end and a hydrophobic 

(lipophilic) end, and the surfactants are arranged in a way that the hydrophilic ends face 

outward and the hydrophobic (lipophilic) ends face inward to form the microstructure. 

Preferably, the microstructure is a spherical structure, a spheroidal structure, or other 

microstructural structures. 

[0013] 	In the present disclosure, the term "drug-containing micelles" refer to the 

micelles containing curcuminoid. Preferably, 	drug-containing micelles refer to the 

micelles containing curcumin; that is, drug-containing micelles refer to the micelles 

encapsulating or containing curcuminoid. Preferably, drug-containing micelles refer to 

the micelles encapsulating or containing curcumin. 

[0014] 	In the present disclosure, the term "second lipophilic drug-containing micelles" 

refer to the micelles containing any lipophilic drug except curcuminoid. That is, the 

second lipophilic drug-containing micelles 	refer to the micelles encapsulating or 

containing the second lipophilic drug. 

[0015] 	Wherein, the term "other lipophilic drug (or the second lipophilic drug)" refers 

to at least one of quercetin, synephrine, puerarin, resveratrol, and any lipophilic drug 

except curcuminoid, or combination thereof Or, the other lipophilic drug refers to any 

lipophilic drug except curcumin. 

[0016] 	In the present disclosure, the term "hydrophilic drug" refers to at least one of 

green 	tea 	extract, 	epigallocatechin 	gallate, 	epicatechin, 	epicatechin 	gallate, 

epigallocatechin, 	gallocatechin 	gallate, 	gallocatechin, 	catechin 	gallate, 	catechin, 

epigallocatechin gallate (EGCG), caffeine, carnitine, L-carnitine, synephrine, chlorogenic 

acid, and other hydrophilic drugs, or combination thereof 

[0017] 	In the present disclosure, the term "state without precipitation", as used herein, 

refers to a state wherein no precipitation can be observed with the naked eye, that is, 
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without the need by the assistance of artificial instruments. 

[0018] 	In the present disclosure, the term "localized subcutaneous fat" refers to the 

subcutaneous 	fat 	at the site administered 	with the pharmaceutical 	composition, 

subcutaneous injection formulation, or subcutaneous fat layer injection formulation of the 

present disclosure. 

[0019] 	In the present disclosure, the term "pharmaceutically acceptable solution" is at 

least one of water for injection, aqueous solution for injection, and normal saline, or 

combination thereof. 

[0020] 	In the present disclosure, the term "local anesthetic" is at least one of amides, 

para-aminobenzoic acid esters, amino ethers, and other local anesthetic, or combination 

thereof. Preferably, the amides are at least one of dibucaine, lidocaine, mepivacaine HC1, 

bupivacine HCI, pyrrocaine HC1, prilocaine HCI, digammacaine, and oxethazaine, or 

combination thereof. Preferably, the para-aminobenzoic acid esters are at least one of 

butacaine, dimethocaine, and tutocaine, or combination thereof Preferably, the amino 

ethers are at least one of quinisocaine and pramocaine, or combination thereof 

[0021] 	In the present disclosure, the term "antioxidant" is at least one of beta-carotene, 

lutein, lycopene, bilirubin, vitamin A, vitamin C (ascorbic acid), vitamin E, uric acid, 

nitric oxide, nitroxide, pyruvate, catalase, superoxide dismutase, glutathione peroxidases, 

N-acetyl cysteine, naringenin, and other antioxidant, or combination thereof 

[0022] 	In the present disclosure, the pharmaceutical composition maintains at a state 

without precipitation for at least 24 hours when it is subjected to accelerated stability test at 

25°C ± 2°C, relative humidity 60% ± 5%, and in the absence of direct light. 

[0023] 	Or, the pharmaceutical composition maintains at a state without precipitation 

for at least 6 months when it is subjected to accelerated stability test at 25°C ± 2°C, 

relative humidity 60% ± 5%, and in the absence of direct light. 

[0024] 	The 	present 	disclosure 	provides 	a 	pharmaceutical 	composition 	to 	be 
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administered at a local site of a subject, comprising: 

drug-containing micelles; and 

curcuminoid encapsulated in said drug-containing micelles; 

wherein, said drug-containing micelles are a microstructure formed by a pharmaceutically 

acceptable polyoxyethylene castor oil derivative, and the hydrophilic-lipophilic balance value 

(HLB value) of the polyoxyethylene castor oil derivative is greater than 10. 

[0025] Preferably, the pharmaceutical composition further comprises a pharmaceutically 

acceptable aqueous solution, and said drug-containing micelles are evenly distributed in said 

pharmaceutically acceptable aqueous solution. 

[0026] Preferably, the polyoxyethylene castor oil derivative is at least one of Kolliphor ELP 

(also known as also known as polyoxyl 35 castor oil, polyoxyl 35 hydrogenated castor oil or 

Cremophor ELP), cremophor RH 40, and other polyoxyethylene castor oil derivatives, or 

combination thereof. 

[0027] Preferably, the weight ratio of the curcuminoid to the polyoxyethylene castor oil 

derivative is 1:8 ~ 1:500. 

[0028] Preferably, the weight ratio of the curcuminoid to the polyoxyethylene castor oil 

derivative is 1:20 ~ 1:150. 

[0029] Preferably, the concentration of curcuminoid in the pharmaceutical composition is 

0.3 ~ 120 mg/g. 

[0030] Preferably, the concentration of curcuminoid in the pharmaceutical composition is 2 

~ 91 mg/g. 

[0031] Preferably, the diameter of the drug-containing micelles is 3 ~ 50 nm. 

[0032] Preferably, the diameter of the drug-containing micelles is 5 ~ 20 nm. 

[0033] Preferably, the curcuminoid is curcumin. 

[0034] Preferably, the pharmaceutical composition further comprises second lipophilic 

drug-containing micelles, and the second lipophilic drug-containing micelles are evenly 
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distributed in the pharmaceutically acceptable aqueous solution; the second lipophilic-drug 

containing micelle is a second microstructure formed by a second polyoxyethylene castor oil 

derivative, and a second lipophilic drug is encapsulated in said second drug-containing 

micelles. 

[0035] Preferably, the hydrophilic-lipophilic balance value (HLB value) of the second 

polyoxyethylene castor oil derivative is greater than 10. 

[0036] Preferably, the second polyoxyethylene castor oil derivative is at least one of 

Kolliphor ELP (also known as also known as polyoxyl 35 castor oil, polyoxyl 35 hydrogenated 

castor oil or Cremophor ELP), cremophor RH 40, and other polyoxyethylene castor oil 

derivatives, or combination thereof. 

[0037] Preferably, the second lipophilic drug is at least one of quercetin, synephrine, 

puerarin, resveratrol, and any other lipophilic drug except curcuminoid, or combination thereof. 

[0038] Preferably, the weight ratio of the curcuminoid to the second lipophilic drug is 30:1 ~ 

1:10. 

[0039] Preferably, the weight ratio of the curcuminoid to the second lipophilic drug 20:1 ~ 

1:8. 

[0040] Preferably, the pharmaceutically acceptable aqueous solution further comprises a 

hydrophilic drug. 

[0041] Preferably, the hydrophilic drug is at least one of green tea extract, epigallocatechin 

gallate, epicatechin, epicatechin gallate, epigallocatechin, gallocatechin gallate, gallocatechin, 

catechin gallate, catechin, epigallocatechin gallate (EGCG), caffeine, carnitine, L-carnitine, 

synephrine, chlorogenic acid, and other hydrophilic drugs, or combination thereof. 

[0042] Preferably, the weight ratio of the curcuminoid to the hydrophilic drug is 30:1 to 

1:10. 

[0043] Preferably, the concentration of epigallocatechin gallate (EGCG) in the 
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pharmaceutical composition is 0.1 ~ 15 mg/mL. 

[0044] Preferably, the pharmaceutical composition further comprises a cosolvent to 

increase the solubility of drugs. 

[0045] Preferably, the cosolvent is at least one of polyethylene glycol, propylene 

glycol, ethanol, and other cosolvents, or combination thereof. 

[0046] Preferably, the polyethylene glycol is at least one of PEG 200, PEG 400, PEG 

600, and other polyethylene glyclols, or combination thereof. 

[0047] Preferably, the pharmaceutical composition further comprises a suspending 

agent to reduce the sedimentation rate of drugs or micelles. 

[0048] Preferably, the suspending agent is at least one of sodium alginate, glycerol, 

carboxymethylcellulose sodium, mannitol, and other suspending agents, or combination 

thereof. 

[0049] Preferably, the pharmaceutical composition further comprises an oil phase 

excipient to increase the stability of the pharmaceutical composition and the solubility of 

drugs. 

[0050] Preferably, the oil phase excipient is at least one of unsaturated fatty acids, 

glycerol, triglycerides, and other oil phase excipients, or combination thereof. 

[0051] Preferably, the unsaturated fatty acids are at least one of oleic acid, castor oil, 

sesame oil, cottonseed oil, soybean oil, safflower oil, corn oil, and other unsaturated fatty 

acids, or combination thereof. 

[0052] Preferably, the triglycerides are at least one of medium chain triglycerides, and 

other triglycerides, or combination thereof. 

[0053] Preferably, the pharmaceutical acceptable aqueous solution comprises a local 

anesthetic. 

[0054] Preferably, the pharmaceutically acceptable aqueous solution comprises an 

antioxidant. 
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[0055] The present disclosure further provides a use of the pharmaceutical composition in 

preparing a subcutaneous injection formulation, a subcutaneous fat layer injection formulation, a 

subcutaneous implanted device, a subcutaneous implant, an intravenous injection formulation, a 

solution for implanted infusion, a cream, a patch, or other skin-absorption delivery systems. 

[0056] Preferably, the pharmaceutical composition further comprises second lipophilic 

drug-containing micelles, and the second lipophilic drug-containing micelles are evenly 

distributed in the pharmaceutically acceptable aqueous solution; wherein, the second lipophilic 

drug-containing micelle is a second microstructure formed by a second non-ionic surfactant, and 

a second lipophilic drug is encapsulated in said second lipophilic drug-containing micelles. 

[0057] Preferably, the second non-ionic surfactant is at least one of polysorbate 80 (tween 80), 

polyoxyl 15 hydroxystearate (solutol HS 15), polyoxyethylene castor oil derivatives, and other 

non-ionic surfactants, or combination thereof. 

[0058] Preferably, the polyoxyethylene castor oil derivative is at least one of Kolliphor ELP 

(also known as also known as polyoxyl 35 castor oil, polyoxyl 35 hydrogenated castor oil or 

Cremophor ELP), cremophor RH 40, and other polyoxyethylene castor oil derivatives, or 

combination thereof. 

[0059] Preferably, the pharmaceutically acceptable aqueous solution further comprises a 

hydrophilic drug. 

[0060] The present disclosure further provides a use of the pharmaceutical composition in 

preparing a drug or a subcutaneous injection formulation for reducing localized subcutaneous fat; 

the pharmaceutical composition comprises: 

drug-containing micelles; and 

curcuminoid encapsulated in said drug-containing micelles; 

wherein, the drug-containing micelle is a microstructure formed by a pharmaceutically acceptable 

non-ionic surfactant, and the hydrophilic-lipophilic balance value (HLB value)  
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of the non-ionic surfactant is greater than 10. 

[0061] Preferably, the pharmaceutical composition further comprises a pharmaceutically 

acceptable aqueous solution, and said drug-containing micelles are evenly distributed in said 

pharmaceutically acceptable aqueous solution. 

[0062] Preferably, the non-ionic surfactant is at least one of polysorbate 80 (Tween 80), 

polyoxyl 15 hydroxystearate (solutol HS 15), polyoxyethylene castor oil derivatives, and other 

non-ionic surfactants, or combination thereof. 

[0063] Preferably, the polyoxyethylene castor oil derivative is at least one of Kolliphor ELP 

(also known as also known as polyoxyl 35 castor oil, polyoxyl 35 hydrogenated castor oil or 

Cremophor ELP), cremophor RH 40, and other polyoxyethylene castor oil derivatives, or 

combination thereof. 

[0064] Preferably, the weight ratio of the curcuminoid to the non-ionic surfactant is 1:8 to 

1:500. 

[0065] Preferably, the concentration of curcuminoid in the pharmaceutical composition is 0.3 

~ 120 mg/g. 

[0066] Preferably, the diameter of the drug-containing micelles is 3 ~ 50 nm. 

[0067] Preferably, the pharmaceutical composition further comprises second lipophilic 

drug-containing micelles, and the second lipophilic drug-containing micelles are evenly 

distributed in the pharmaceutically acceptable aqueous solution; wherein, the second lipophilic 

drug-containing micelle is a second microstructure formed by a second non-ionic surfactant, and 

a second lipophilic drug is encapsulated in said second lipophilic drug-containing micelles. 

[0068] Preferably, the hydrophilic-lipophilic balance value (HLB value) of the second 

non-ionic surfactant is greater than 10. 

[0069] Preferably, the second non-ionic surfactant is at least one of polysorbate 80 (tween 80), 

polyoxyl 15 hydroxystearate (solutol HS 15), polyoxyethylene castor oil derivatives, and other 

non-ionic surfactants, or combination thereof. 
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[0070] Preferably, the second non-ionic surfactant is at least one of Kolliphor ELP (also 

known as also known as polyoxyl 35 castor oil, polyoxyl 35 hydrogenated castor oil or 

Cremophor ELP), cremophor RH 40, and other polyoxyethylene castor oil derivatives, or 

combination thereof. 

[0071] Preferably, the second lipophilic drug is at least one of quercetin, synephrine, 

puerarin, resveratrol, and any other lipophilic drug except curcuminoid, or combination 

thereof. 

[0072] Preferably, the weight ratio of the curcuminoid to the second lipophilic drug is 30:1 

~ 1:10. 

[0073] Preferably, the weight ratio of the curcuminoid to the lipophilic drug 20:1 ~ 1:8. 

[0074] Preferably, the pharmaceutically acceptable aqueous solution further comprises a 

hydrophilic drug. 

[0075] Preferably, the hydrophilic drug is at least one of green tea extract, 

epigallocatechin gallate, epicatechin, epicatechin gallate, epigallocatechin, gallocatechin 

gallate, gallocatechin, catechin gallate, catechin, epigallocatechin gallate (EGCG), caffeine, 

carnitine, L-carnitine, synephrine,chlorogenic acid, and other hydrophilic drugs, or 

combination thereof. 

[0076] Preferably, the weight ratio of the curcuminoid to the hydrophilic drug is 30:1 to 

1:10. 

[0077] Preferably, the weight ratio of the curcuminoid to the hydrophilic drug is 20:1 to 

1:8. 

[0078] Preferably, the formulation of the drug is subcutaneous injection formulation, 

subcutaneous fat layer injection formulation, solution for implanted infusion, cream 

formulation, patch formulation, or other skin-absorption delivery systems. 

[0079] Preferably, the drug is to be administered at an administration site to reduce the 

subcutaneous fat at the administration site.



[0080] 	Preferably, the formulation of the drug is subcutaneous injection formulation or 

subcutaneous fat layer injection formulation, and the administered dosage of the drug to 

be injected at the local site is 0.02 — 20 mg/cm2. - 

[0081] 	The 	formulation 	of the 	drug 	is 	subcutaneous 	injection formulation or 

subcutaneous fat layer injection formulation, and the administered dosage of the drug to 

be injected is 0.04 — 16 mg/cm2. 

[0082] 	Preferably, the formulation of the drug is subcutaneous injection formulation or 

subcutaneous fat layer injection formulation, and the administered dosage of the drug to 

be injected is 0.01 — 40 mg/kg. 

[0083] 	Preferably, the formulation of the drug is subcutaneous injection formulation or 

subcutaneous fat layer injection formulation, and the administered dosage of the drug to 

be injected is 0.1 — 20 mg/kg. 

[0084] 	Preferably, the dosing frequency of the drug to be administered at the 

administration site is 1-12 times every other day to every 30 days. 

[0085] 	Preferably, the dosing frequency of the drug to be administered at the 

administration site is 1-6 times every other day to every 30 days. 

[0086] 	Preferably, the curcuminoid is curcumin. 

[0087] 	Preferably, the pharmaceutical composition further comprises at least one of a 

cosolvent, a suspending agent, and an oil phase excipient, or combination thereof. 

[0088] 	Preferably, the microstructure is co-formed by the non-ionic surfactant and at 

least one of the oil phase excipient and cosolvent. 

[0089] 	The present disclosure further provides a use of a pharmaceutical composition 

in preparing a drug or a subcutaneous injection formulation for reducing weight; the 

pharmaceutical composition comprises: 

drug-containing micelles; and 

curcuminoid encapsulated in said drug-containing micelles; 
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wherein, the drug-containing micelle is a microstructure formed by a pharmaceutically 

acceptable non-ionic surfactant, and the hydrophilic-lipophilic balance value (HLB value) 

of the non-ionic surfactant is greater than 10. 

[0090] Preferably, the pharmaceutical composition further comprises a 

pharmaceutically acceptable aqueous solution, and said drug-containing micelles are 

evenly distributed in said pharmaceutically acceptable aqueous solution. 

[0091] Preferably, the curcuminoid is curcumin. 

[0092] Preferably, the pharmaceutical composition further comprises second lipophilic 

drug-containing micelles, and the second lipophilic drug-containing micelles are evenly 

distributed in the pharmaceutically acceptable aqueous solution; wherein, the second 

lipophilic drug-containing micelle is a second microstructure formed by a second 

non-ionic surfactant, a second lipophilic drug is encapsulated in said second lipophilic 

drug-containing micelles, and the second lipophilic drug is at least one of quercetin, 

synephrine, puerarin, resveratrol, and any other lipophilic drug except curcuminoid, or 

combination thereof. 

[0093] Preferably, the pharmaceutically acceptable aqueous solution further comprises 

a hydrophilic drug, and the hydrophilic drug is at least one of green tea extract, 

epigallocatechin gallate, epicatechin, epicatechin gallate, epigallocatechin, gallocatechin 

gallate, gallocatechin, catechin gallate, catechin, epigallocatechin gallate (EGCG), 

caffeine, carnitine, L-carnitine, synephrine,chlorogenic acid, and other hydrophilic drugs, 

or combination thereof. 

[0094] Preferably, the formulation of the drug is subcutaneous injection formulation, 

intravenous injection formulation, or subcutaneous fat layer injection formulation, and 

the administered dosage of the drug to be injected is 0.2 ~ 16 mg/cm
2
.。 

[0095] Preferably, the formulation of the drug is subcutaneous injection formulation, 

intravenous injection formulation, or subcutaneous fat layer injection formulation, and 



the administered dosage of the drug to be injected is 0.4 — 8 mg/cm2. 

[0096] 	Preferably, the formulation of the drug is subcutaneous injection formulation, 

intravenous injection formulation, or subcutaneous fat layer injection formulation, and 

the administered dosage of the drug to be administered is 0.4 — 40 mg/kg. 

[0097] 	Preferably, the formulation of the drug is subcutaneous injection formulation, 

intravenous injection formulation, or subcutaneous fat layer injection formulation, and 

the administered dosage of the drug to be injected is 0.8 — 20 mg/kg. 

[0098] 	Preferably, the dosing frequency of the drug to be administered at the 

administered site is 3-60 times every other day to every 20 days. 

[0099] 	Preferably, the dosing frequency of the drug to be administered at the 

administered site is 6-42 times every other day to every 14 days. 

[0100] 	Preferably, the pharmaceutical composition further comprises at least one of a 

cosolvent, a suspending agent, and an oil phase excipient, or combination thereof. 

[0101] 	Preferably, the microstructure is co-formed by the non-ionic surfactant and at 

least one of the oil phase excipient and cosolvent.. 

[0102] 	The present disclosure provides a method for reducing subcutaneous fat at a local 

site of a subject, comprising a step of administering a pharmaceutical composition at the 

local site of the subject, wherein, the pharmaceutical composition comprises: 

drug-containing micelles; and 

curcuminoid encapsulated in said drug-containing micelles; 

wherein, the drug-containing micelle is a microstructure formed by a pharmaceutically 

acceptable non-ionic surfactant, and the hydrophilic-lipophilic balance value (HLB value) 

of the non-ionic surfactant is greater than 10. 

[0103] 	Preferably, the step is to administer the pharmaceutical composition at the local 

site of the subject with a subcutaneous injection formulation, a subcutaneous fat layer 

injection formulation, a solution for implanted infusion, cream formulation, a patch 
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formulation, or other skin-absorption delivery systems. 

[0104] 	Preferably, the administered dosage of the pharmaceutical composition to be 

injected at the local site of the subject is 0.02 — 20 mg/cm2  

[0105] 	Preferably, the administered dosage of the pharmaceutical composition to be 

injected at the local site of the subject is 0.01 — 40 mg/kg 

[0106] 	Preferably, the dosing frequency of the pharmaceutical composition to be 

administered at the local site of the subject is 1-12 times every other day to every 30 

days. 

[0107] 	The present disclosure provides a method for reducing body weight of a subject, 

comprising a step of administering a pharmaceutical composition to the subject, wherein, 

the pharmaceutical composition comprises: 

drug-containing micelles; and 

curcuminoid encapsulated in said drug-containing micelles; 

wherein, the drug-containing micelle is a microstructure formed by a pharmaceutically 

acceptable non-ionic surfactant, and the hydrophilic-lipophilic balance value (HLB value) 

of the non-ionic surfactant is greater than 10. 

[0108] 	Preferably, the step is to administer the pharmaceutical composition at the local 

site of the subject with a subcutaneous injection formulation, an intravenous injection 

formulation, or a subcutaneous fat layer injection formulation. 

[0109] 	Preferably, the administered dosage of the pharmaceutical composition to be 

injected at the local site of the subject is 0.2 — 16 mg/cm2. 

[0110] 	Preferably, the administered dosage of the pharmaceutical composition to be 

injected at the local site of the subject is 0.4 — 40 mg/kg. 

[0111] 	Preferably, the dosing frequency of the pharmaceutical composition to be 

administered at the local site of the subject is 3--60 times every other day to every 20 

days. 

15 



  

 16 

[0112] Preferably, the step is to administer the pharmaceutical composition at the local 

site of the subject with a subcutaneous injection formulation, a subcutaneous fat layer 

injection formulation, an intravenous injection formulation, a solution for implanted 

infusion, a cream, a patch, or other skin-absorption delivery systems. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0113] Figure 1A: A bar graph showing the effects of turmeric extract on the amount 

of subcutaneous fat of rats by way of oral administration  

[0114] Figure 1B: A bar graph showing the effects of turmeric extract on total body 

weight gain of rats by way of oral administration 

[0115] Figure 2A: A bar graph showing the effects of curcumin subcutaneous injection 

formulations prepared with different excipients on the amount of localized subcutaneous 

fat of rats 

[0116] Figure 2B: A bar graph showing the effects of curcumin subcutaneous injection 

formulations prepared with different excipients on total body weight gain of rats  

[0117] Figure 3: A bar graph showing the effects of micelles on the amount of 

localized subcutaneous fat of rats 

[0118] Figure 4: A bar graph showing the effects of micelles on total body weight gain 

of rats 

[0119] Figure 5: A bar graph showing the effects of resveratrol subcutaneous injection 

formulation without excipient on the amount of localized subcutaneous fat of rats 

[0120] Figure 6: A bar graph showing the effects of curcumin-resveratrol complex 

subcutaneous injection formulations prepared with different excipients on the amount of 

localized subcutaneous fat of rats 

[0121] Figure 7: A bar graph showing the effects of curcumin simple, resveratrol 

simple, and curcumin-resveratrol complex subcutaneous injection formulations 
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comprising micelles on the amount of localized subcutaneous fat of rats 

[0122] Figure 8A: A bar graph showing the effects of dosing frequency of 

curcumin-resveratrol complex pharmaceutical composition on the amount of localized 

subcutaneous fat of rats 

[0123] Figure 8B: A bar graph showing the effects of dosing frequency of 

curcumin-resveratrol complex pharmaceutical composition on total body weight gain of 

rats  

[0124] Figure 9: A bar graph showing the effects of administered dosage of 

curcumin-resveratrol complex pharmaceutical composition on the amount of localized 

subcutaneous fat of rats. 

[0125] Figure 10: The effects of curcumin-other lipophilic drug complex 

pharmaceutical compositions on the apoptosis of mature adipocytes  

[0126] Figure 11: A bar graph showing the effects of green tea extract subcutaneous 

injection formulation without excipient on the amount of localized subcutaneous fat of 

rats 

[0127] Figure 12A: A bar graph showing the effects of dosing frequency of 

curcumin-green tea extract complex pharmaceutical composition on the amount of 

localized subcutaneous fat of rats 

[0128] Figure 12B: A bar graph showing the effects of dosing frequency of 

curcumin-green tea extract complex pharmaceutical composition on total body weight 

gain of rats 

[0129] Figure 13: The effects of curcumin-other hydrophilic drug complex 

pharmaceutical compositions on the apoptosis of mature adipocytes  

 

 

DETAILED DESCRIPTION OF THE INVENTION 
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Experiment 1: The effects of orally administered turmeric extract on the amount of the 

subcutaneous fat and the body weight of rats 

[0130] The turmeric extract oral liquid was prepared as follows: An appropriate 

amount of sterile water for injection was added to an appropriate amount of turmeric 

extract and mixed well to obtain the turmeric extract oral liquid. 

[0131] Seven-week-old male Sprague-Dawley rats were used for the experiment. First, 

12 rats were fed with high-fat diet (Research Diets, Inc.; Cat #D12492) to induce the 

accumulation of subcutaneous fat until each rat weighed 330±10 g, and the rats were 

randomly assigned into two groups, which were a high-fat diet control group, a turmeric 

extract oral administration group, with 6 rats in each group such that there was no 

statistical difference in the body weight between groups. The body weight of each rat was 

recorded and defined as the "pre-experimental body weight" of each rat. Then, drugs 

were administered as follows: 

[0132] Turmeric extract oral administration group: the rats were fed with high-fat diet 

daily and administered with turmeric extract oral liquid via oral gavage, and the 

administered dosage of turmeric extract was 100 mg/kg/day, and the rats were fed for 20 

consecutive days. The concentration of curcumin in the turmeric extract oral liquid is 

95% (wt%).  

[0133] High-fat diet control: rats were fed with high-fat diet daily but were not fed 

with turmeric extract. 

[0134] Changes of the body weight were recorded daily during the period of the 

experiment, and water and food consumption was recorded weekly. The rats were fasted 

on day 20 and euthanized on day 21. 

[0135] The body weight of each rat was recorded and defined as the 

"post-experimental body weight" of each rat. The "total body weight gain" of each rat 

was obtained by subtracting its "pre-experimental body weight" from its 
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"post-experimental body weight". Finally, the bilateral lower inguinal subcutaneous fat 

pads were dissected and weighed, and the amount of the inguinal fat of each group was 

calculated. The data were presented as mean ± SD and statistically analyzed. The 

statistical results were shown as symbols or letters, wherein different symbols or letters 

indicates statistically significant difference (p<0.05), and identical symbols or letters 

indicates no statistical significance (p>0.05). 

[0136] Please refer to Figure 1A and Figure 1B. Figure 1A is a bar graph showing the 

effect of turmeric extract on the amount of subcutaneous fat of rats via oral 

administration. Wherein, said inguinal subcutaneous fat is the total amount of bilateral 

inguinal subcutaneous fat. Figure 1B is a bar graph showing the effects of turmeric 

extract on total body weight gain of rats via oral administration. 

[0137] As shown in Figure 1A, the inguinal subcutaneous fat of the rats in high-fat diet 

control group is 6.4±1.5 g, and the inguinal subcutaneous fat of the rats in turmeric 

extract oral administration group is 6.1±0.8 g, and there is no statistical significance 

between groups (p > 0.05). This demonstrated that oral administration of turmeric extract 

cannot reduce localized fat. 

[0138] As shown in Figure 1B, the total body weight gain of the rats in high-fat diet 

control group is 135±12 g, and the total body weight gain of the rats in high-fat diet 

control group is 142±10 g, and there was no statistical significance between groups (p> 

0.05). This demonstrated that oral administration of turmeric extract cannot reduce the 

body weight.  

[0139] The above experiments demonstrated that orally administrated turmeric extract 

cannot reduce the localized fat nor can it reduce the body weight. In order to solve this 

problem, the inventor conducted further studies to develop the pharmaceutical 

composition comprising curcumin and the subcutaneous injection formulation thereof. 
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Experiment 2: The effects of curcumin subcutaneous injection formulation on the the 

amount of subcutaneous fat and the body weight of rats 

[0140] A curcumin normal saline solution, a curcumin PEG solution, and a curcumin 

ELP solution were prepared as follows: 

[0141] Preparation of the curcumin normal saline solution: 

450 mg of curcumin was mixed with an appropriate amount of normal saline for 

injection to a total volume of 90 mL. The solution was mixed well to completely 

dissolve curcumin to obtain the curcumin normal saline solution, and the 

concentration of curcumin in said curcumin normal saline solution was 5 mg/mL. 

[0142] Preparation of the curcumin PEG solution. 

15g of polyethylene glycol 400 (PEG 400) and 15 g of glycerol were mixed with an 

appropriate amount of normal saline for injection to a total volume of 100 mL. The 

solution was mixed well to completely dissolve PEG 400 and glycerol to obtain a 

PEG and glycerol mixture. 450 mg of curcumin was mixed with an appropriate 

amount of the PEG and glycerol mixture to a total volume of 90 mL. The solution 

was mixed well to completely dissolve curcumin to obtain the curcumin PEG 

solution. The concentration of curcumin in said curcumin PEG solution was 5 

mg/mL.  

[0143] Preparation of the curcumin ELP solution: 

450 mg of curcumin was mixed with 80~140 mL of dichloromethane, and stirred at 

150~500 rpm at room temperature until curcumin dissolved completely. 18 g of 

Kolliphor ELP (also known as Cremophor ELP, abbreviated as ELP) was added to 

the solution and stirred well at 100~300 rpm to volatilize dichloromethane. Once 

dichloromethane volatilized completely, normal saline for injection was slowly 

added to a total volume of 90 mL, and the solution was mixed well to obtain the 

curcumin ELP solution. In said curcumin ELP solution, the concentration of 
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curcumin was 5 mg/mL, the ELP concentration was approximately 20% (wt%), and 

the weight ratio of curcumin to ELP was 1:40.  

[0144] Six-week-old male Sprague-Dawley rats were used for the experiment. First, 

20 rats were fed with high-fat diet (Research Diets, Inc.; Cat #D12492) to induce the 

accumulation of subcutaneous fat. Feeding was continued until each rat weighed 330±10 

g, and the rats were randomly assigned into four groups, which were a control group, a 

normal saline group, a PEG group, and an ELP group, with 5 rats in each group such that 

there was no statistical difference in the body weight between groups. The body weight of 

each rat was recorded and defined as the "pre-experimental body weight" of each rat. 

Then, drugs were administered as follows: 

[0145] The curcumin normal saline, the curcumin PEG solution, and the curcumin 

ELP solution were injected to the inguinal subcutaneous fat pads of rats in the normal 

saline group, the PEG group, and the ELP group, respectively. Each injection volume was 

4 mL per kilogram of body weight (4 mL/kg), such that each injected dosage was 20 mg 

of curcumin per kilogram of body weight (20 mg/kg; 4mL/kg x 5 mg/mL = 20 mg/kg). 

Rats in the control group were injected with the same volume of normal saline in the 

same manner described above. 

[0146] The injection sites mentioned above were the lower inguinal fat pads of rats. 

Bilateral injections were administered evenly once a day on day 1, 2, 3, and 4 of the 

experiment. The rats were fed with high-fat diet for the entire duration of the experiment. 

Their weight changes were recorded daily, and food and water consumption was recorded 

weekly. The experiment lasted for 14 days, and the rats were euthanized by CO2 on day 

15.  

[0147] The body weight of each rat was recorded and defined as the 

"post-experimental body weight" of each rat. The "total body weight gain" of each rat 

was obtained by subtracting its "pre-experimental body weight" from its 
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"post-experimental body weight". The "relative weight gain" was obtained by dividing 

the total body weight gain of each group by the total body weight gain of the control 

group. 

[0148] The bilateral lower inguinal subcutaneous fat pads of rats were dissected and 

weighed, and the weights of the bilateral lower inguinal subcutaneous fat pads were 

summed to calculate the amount of lower inguinal subcutaneous fat. The amount of lower 

inguinal subcutaneous fat of each group was divided by the amount of lower inguinal 

subcutaneous fat of the control group to obtain the "relative weight of the lower inguinal 

subcutaneous fat". 

[0149] The data were presented as mean ± SD and analyzed by one-way ANOVA. 

Statistical results were shown as symbols or letters. Different symbols or letters indicates 

statistically significant difference (p<0.05), and identical symbols or letters indicates no 

statistically significant difference (p>0.05). 

[0150] Please refer to Figure 2A and Figure 2B. Figure 2A is a bar graph showing the 

effects of curcumin subcutaneous injection formulations prepared with different 

excipients on the amount of localized subcutaneous fat of rats. Figure 2B is a bar graph 

showing the effects of curcumin subcutaneous injection formulations prepared with 

different excipients on total body weight gain of rats. 

[0151] As shown in Figure 2A, the relative weight of the lower inguinal subcutaneous 

fat of rats in the control group was 100±27.6%, the relative weight of the lower inguinal 

subcutaneous fat of rats in the normal saline group was 99.8±8.0%, the relative weight of 

the lower inguinal subcutaneous fat of rats in the PEG group was 93.6±5.8%, and the 

relative weight of the lower inguinal subcutaneous fat of rats in the ELP group was 

62.8±20.5%. There was no significant difference in the relative weight of the lower 

inguinal subcutaneous fat between the normal saline and the control group, suggesting 

that direct injection of curcumin to the subcutaneous fat layer of the administration site 



  

 23 

cannot reduce the fat at the administration site (localized fat). There was no significant 

difference in the relative weight of the lower inguinal subcutaneous fat between the PEG 

group and the control group; the relative weight of the lower inguinal subcutaneous fat of 

the ELP group was significantly different (p<0.05) from that of the control group, and the 

relative weight of the lower inguinal subcutaneous fat of rats in the ELP group was 

reduced by 37.2%,   

[0152] As shown in Figure 2B, the relative weight gain of rats in the control group was 

100.0±30.8%, the relative weight gain of rats in the normal saline group was 

110.0±18.7%, the relative weight gain of rats in the PEG group was 112.5±20.7%, and 

the relative weight gain of rats in the ELP group was 87.1±33.1%. There was no 

statistical significance between the four groups (p>0.05), but the body weight of rats in 

the ELP group was 12.9% less than the body weight of rats in the control group, 

indicating a trend of body weight loss in rats of the ELP group. 

[0153] The experiments above demonstrated that direct injection of curcumin to the 

subcutaneous fat layer of the administration site cannot reduce the fat at the 

administration site (localized fat), nor can it reduce the body weight. Direct injection of 

the curcumin composition comprising the excipient PEG (a commonly used suspending 

agent) to the subcutaneous fat layer of administration site cannot reduce the fat at the 

administration site (localized fat), nor can reduce body weight; however, injection of the 

curcumin composition comprising the non-ionic surfactant ELP to the subcutaneous fat 

layer of the administration site not only can reduce the fat at the administration site 

(localized fat), but can also lead to a trend of body weight loss. Thus, it is necessary to 

further investigate whether the curcumin mixture has to comprise non-ionic surfactants to 

reduce the fat at the administration site (localized fat) and to reduce body weight.  

[0154] Further analysis showed that there were no micelles in the administered 

curcumin PEG solution mentioned above, but there were micelles in the curcumin ELP 
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solution, and curcumin was encapsulated in the micelles formed by ELP. Thus, it is 

necessary to further investigate the effect of micelles on reducing localized fat and 

reducing body weight.  

 

Experiment 3: The effects of curcumin simple composition subcutaneous injection 

formulation comprising non-ionic surfactants on the amount of subcutaneous fat and the 

body weight of rats 

[0155] A curcumin partial micellar formulation, a curcumin HS-15 partial micellar 

formulation, a curcumin ELP micellar formulation, and a curcumin HS-15 micellar 

formulation were prepared as follows: 

[0156] Preparation of the curcumin ELP partial micellar formulation: 20 g of Kolliphor 

ELP (also known as Cremophor ELP, abbreviated as ELP) was mixed with an appropriate 

amount of normal saline for injection to a total weight of 100 g. The solution was mixed 

well to completely dissolve ELP to obtain a 20% ELP solution. 400 mg of curcumin was 

mixed with an appropriate amount of the 20% ELP solution to a total weight of 80 g. The 

solution was mixed well to completely dissolve curcumin to obtain the curcumin ELP 

partial micellar formulation. The concentration of curcumin in said curcumin ELP partial 

micellar formulation was approximately 5 mg/mL, the concentration of ELP was 

approximately 20%, and the weight ratio of curcumin to ELP was approximately 1:40. 

[0157] Preparation of the curcumin HS-15 partial micellar formulation: 20 g of 

Kolliphor HS-15 (HS-15) was mixed with an appropriate amount of normal saline for 

injection to a total weight of 100 g. The solution was mixed well to completely dissolve 

HS-15 to obtain a 20% HS-15 solution. 400 mg of curcumin was mixed with an 

appropriate amount of the 20% HS-15 solution to a total weight of 80 g. The solution was 

mixed well to completely dissolve curcumin to obtain the curcumin HS-15 partial 

micellar formulation. The concentration of curcumin in said curcumin HS-15 partial 
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micellar formulation was approximately 5 mg/mL, the concentration of ELP was 

approximately 20% (wt%), and the weight ratio of curcumin to HS-15 was approximately 

1:40. 

[0158] Preparation of the curcumin ELP micellar formulation: same as the preparation 

of the curcumin ELP solution in Experiment 2. 

[0159] Preparation of the curcumin HS-15 micellar formulation: 500 mg of curcumin 

was mixed with 80~140 mL of dichloromethane and stirred at 150~500 rpm at room 

temperature until curcumin dissolved completely. 20 g of Kolliphor HS-15 (HS-15) was 

added and stirred at 100~300 rpm to volatilize dichloromethane. Once dichloromethane 

volatilized completely, normal saline for injection was slowly added to a total volume of 

100 g. The solution was mixed well to form drug-containing micelles to obtain the 

curcumin HS-15 micellar formulation. The concentration of curcumin in said curcumin 

HS-15 micellar formulation was approximately 5 mg/mL, the concentration of HS-15 

was approximately 20%, and the weight ratio of curcumin to HS-15 was approximately 

1:40. 

[0160] The curcumin ELP partial micellar formulation, the curcumin HS-15 partial 

micellar formulation, the curcumin ELP micellar formulation, and the curcumin HS-15 

micellar formulation were analyzed by a particle size analyzer to determine if micelles 

were present, and the diameters of the micelles were measured.  

[0161] The results showed that both the curcumin ELP partial micellar formulation and 

the curcumin HS-15 partial micellar formulation had drug precipitates (curcumin 

precipitates), and had a lower number of drug-containing micelles. On the contrary, the 

curcumin ELP micellar formulation and the curcumin HS-15 micellar formulation were 

clear without any stratification, and had a higher number of drug-containing micelles. 

[0162] In addition, the particle diameters of the micelles in the curcumin ELP partial 

micellar formulation, the curcumin HS-15 partial micellar formulation, the curcumin ELP 
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micellar formulation, and the curcumin HS-15 micellar formulation were 13.16±0.18 nm, 

13.18±1.45 nm, 12.43±0.40 nm, and 11.46±0.41 nm, respectively, and the PDI values 

were 0.22±0.03, 0.18±0.05, 0.28±0.05, and 0.18±0.04, respectively. 

[0163] The results indicated that although the curcumin ELP partial micellar 

formulation and the curcumin HS-15 partial micellar formulation both had drug 

precipitates (curcumin precipitates), their supernates still contained micelles (diameter < 

250 nm and PDI value < 0.4). Therefore, the curcumin ELP partial micellar formulation, 

the curcumin HS-15 partial micellar formulation, the curcumin ELP micellar formulation, 

and the curcumin HS-15 micellar formulation are all pharmaceutical compositions of the 

present invention. 

[0164] Six-week-old male Sprague-Dawley rats were used for the experiment. First, 

20 rats were fed with high-fat diet (Research Diets, Inc.; Cat #D12492) to induce the 

accumulation of subcutaneous fat. Feeding was continued until each rat weighed 330±10 

g, and the rats were randomly assigned into 5 groups, which were a control group, an 

ELP partial micellar group, an HS-15 partial micellar group, an ELP micellar group, and 

an HS-15 micellar group, with 4 rats in each group such that there was no statistical 

difference in the body weight between groups. The body weight of each rat was recorded 

and defined as the "pre-experimental body weight" of each rat. Then, drugs were 

administered as follows: 

[0165] The curcumin ELP partial micellar formulation, the curcumin HS-15 partial 

micellar formulation, the curcumin ELP micellar formulation, and the curcumin HS-15 

micellar formulation were each prepared and mixed well (to evenly suspend the 

precipitates in the partial micellar formulations), and were injected into the lower 

inguinal subcutaneous fat layer of rats in the ELP partial micellar group, the HS-15 

partial micellar group, the ELP micellar group, and the HS-15 micellar group, 

respectively. Each injection volume was 4 mL per kilogram of body weight (4 mL/kg), 
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such that each injected dosage was 20 mg of curcumin per kilogram of body weight (20 

mg/kg; 4mL/kg x 5 mg/mL = 20 mg/kg). Rats in the control group were injected with the 

same volume of normal saline in the same manner described above.  

[0166] The injection sites mentioned above were the lower inguinal fat pads of rats. 

Bilateral injections were administered evenly once a day on day 1, 2, 3, 4, 5, and 6 of the 

experiment. The rats were fed with high-fat diet for the entire duration of the experiment. 

Their weight changes were recorded daily, and food and water consumption was recorded 

weekly. The experiment lasted for 14 days, and the rats were euthanized by CO2 on day 

15.  

[0167] The body weight of each rat was recorded and defined as the 

"post-experimental body weight" of each rat. The "total body weight gain" of each rat 

was obtained by subtracting its "pre-experimental body weight" from its 

"post-experimental body weight". The "relative weight gain" was obtained by dividing 

the total body weight gain of each group by the total body weight gain of the control 

group. 

[0168] The bilateral lower inguinal subcutaneous fat pads of rats were dissected and 

weighed, and the weights of the bilateral lower inguinal subcutaneous fat pads were 

summed to calculate the amount of lower inguinal subcutaneous fat. The amount of lower 

inguinal subcutaneous fat of each group was divided by the amount of lower inguinal 

subcutaneous fat of the control group to obtain the "relative weight of the lower inguinal 

subcutaneous fat". 

[0169] The data were presented as mean ± SD and analyzed by one-way ANOVA. 

Statistical results were shown as symbols or letters. Different symbols or letters indicates 

statistically significant difference (p<0.05), and identical symbols or letters indicates no 

statistically significant difference (p>0.05). 

[0170] Based on the formulation preparation methods and the results of particle size 
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analysis above, the concentration of ELP and the concentration of curcumin in the 

curcumin ELP partial micellar formulation were identical to those of the curcumin ELP 

micellar formulation, only the number of drug-containing micelles differed. Thus, 

comparing to the control group, if the curcumin ELP partial micellar formulation cannot 

significantly reduce the localized fat at the administration site, but the curcumin ELP 

micellar formulation can significantly reduce the localized fat at the administration site, 

this indicates that formation of drug-containing micelles is the critical factor for curcumin 

compositions to significantly reduce the localized fat at the administration site.  

[0171] Similarly, the concentration of HS-15 and the concentration of curcumin in the 

curcumin HS-15 partial micellar formulation were identical to those of the curcumin 

HS-15 micellar formulation, only the number of drug-containing micelles differed. Thus, 

comparing to the control group, if the curcumin HS-15 partial micellar formulation 

cannot significantly reduce the localized fat at the administration site, but the curcumin 

HS-15 micellar formulation can significantly reduce the localized fat at the 

administration site, this indicates that formation of drug-containing micelles is the critical 

factor for curcumin compositions to significantly reduce the localized fat at the 

administration site.  

[0172] On the other hand, the concentration of ELP and the concentration of curcumin 

in the curcumin ELP partial micellar formulation were identical to those of the curcumin 

ELP micellar formulation, only the number of drug-containing micelles differed. Thus, 

comparing to the control group, if the curcumin ELP partial micellar formulation cannot 

significantly reduce the body weight, but the curcumin ELP micellar formulation can 

significantly reduce the body weight, this indicates that formation of drug-containing 

micelles is the critical factor for curcumin compositions to significantly reduce body 

weight. 

[0173] Please refer to Figure 3. Figure 3 is a bar graph showing the effect of micelles 
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on the amount of localized subcutaneous fat of rats. In Figure 3, the y-axis is the relative 

weight of the lower inguinal subcutaneous fat (%), and the x-axis from left to right is the 

control group, the HS-15 partial micellar group, the HS-15 micellar group, the ELP 

partial micellar group, and the ELP micellar group, respectively. 

[0174] As shown in Figure 3, the relative weight of the lower inguinal subcutaneous 

fat of rats in the control group was 100.0±26.4%, the relative weight of the lower inguinal 

subcutaneous fat of rats in the HS-15 partial micellar group was 74.7±10.1%, the relative 

weight of the lower inguinal subcutaneous fat of rats in the HS-15 micellar group was 

67.6±8.6%, the relative weight of the lower inguinal subcutaneous fat of rats in the ELP 

partial micellar group was 71.8±22.9%, and the relative weight of the lower inguinal 

subcutaneous fat of rats in the ELP micellar group was 65.0±7.2%. 

[0175] Comparing to rats in the control group, rats in the HS-15 partial micellar group 

and the ELP partial micellar group showed a trend of reduction in their relative weights 

of the lower inguinal subcutaneous fat, but the difference did not reach statistical 

significance. The relative weights of lower inguinal subcutaneous fat of rats in the HS-15 

micellar group and the ELP micellar group decreased significantly (p<0.05) by 32.4% 

and 35%, respectively.  

[0176] The data above demonstrated that although the concentration of non-ionic 

surfactant and the concentration of curcumin in the partial micellar formations were 

identical to those of the micellar formations, and that the partial micellar formations 

contain some micelles, the partial micellar formations can only promote a trend of 

reduction of the localized fat but cannot significantly reduce the localized fat. On the 

contrary, the micellar formations with numerous micelles can significantly reduce the 

localized fat.    

[0177] This demonstrated that formation of drug-containing micelles is a critical factor 

for curcumin compositions to significantly reduce the localized fat at the administration 
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site. That is, curcumin compositions comprise few drug-containing micelles can induce a 

trend of localized fat reduction, and curcumin compositions with numerous 

drug-containing micelles can significantly reduce the localized fat. 

[0178] Please refer to Figure 4. Figure 4 is a bar graph showing the effects of micelles 

on total body weight gain of rats. In Figure 4, the y-axis is relative weight gain (%), and 

the x-axis from left to right is the control group, the HS-15 partial micellar group, the 

HS-15 micellar group, the ELP partial micellar group, and the ELP micellar group, 

respectively. 

[0179] Figure 4 shows that the relatively weight gain of rats in the control group is 

100.0±20.6%, the relatively weight gain of rats in the HS-15 partial micellar group is 

100.0±17.3%, the relatively weight gain of rats in the HS-15 micellar group is 

96.4±18.5%, the relatively weight gain of rats in the ELP partial micellar group is 

73.8±11.2%, and the relatively weight gain of rats in the ELP micellar group is 

54.8±14.3%. 

[0180] Comparing to rats in the control group, rats in the ELP partial micellar group 

showed a trend of reduction in their relative weight gain but the difference did not reach 

statistical significance (p>0.05). The relative weight gain of rats in the ELP micellar 

group was reduced by 45.2%, and was significantly different from that of the control 

group (p<0.05). 

[0181] The data above showed that although the concentration of non-ionic surfactant 

and the concentration of curcumin in the partial micellar formations were identical to 

those of the micellar formations, and that the partial micellar formations contained some 

micelles, the partial micellar formations can only induce a trend of reduction of the body 

weight but not significantly reduce the body weight. On the contrary, the micellar 

formations with numerous micelles can significantly reduce the body weight.    

[0182] This demonstrated that formation of drug-containing micelles is a critical factor 
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for curcumin compositions to significantly reduce the body weight. That is, curcumin 

compositions with few drug-containing micelles can promote a trend of body weight loss, 

and curcumin compositions with numerous drug-containing micelles can significantly 

reduce the body weight. 

[0183] Although the HS-15 micellar formulation did not significantly reduce the body 

weight in this experiment, based on the experiences of the inventor, the HS-15 micellar 

formulation can also significantly reduce the body weight if dosing frequency or 

administered dosage is increased. Therefore, the non-ionic surfactant HS-15 should also 

be included in the scope of the present invention.  

 

Experiment 4: Preparation of the pharmaceutical compositions of the present invention 

[0184] The experiments above demonstrated that using non-ionic surfactants to form 

micelles is the critical factor for curcumin compositions to significantly reduce localized 

fat. Therefore, the present invention provides a simple curcumin pharmaceutical 

composition for reducing localized fat, and its characteristics is that the curcumin simple 

pharmaceutical composition comprises drug-containing micelles. 

[0185] Preparation of the curcumin simple pharmaceutical composition is as follows: 

(a) Mixing a first weight of curcumin with a solvent, and stirring at 

150~500 rpm at room temperature until curcumin dissolves completely; 

(b) Adding a second weight of a pharmaceutically acceptable surfactant, 

and stirring well at 100~300 rpm to volatilize the solvent. Wherein, the 

hydrophilic-lipophilic balance value (HLB value) of the surfactant is greater 

than 10; and 

(c) Once the solvent volatilizes completely, slowly adding a third weight 

of a pharmaceutically acceptable aqueous solution to obtain drug-containing 

micelles; and 
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(d) Filtering through a 0.2 um filter, and storing the filtered solution comprising 

drug-containing micelles in dark and refrigeration; 

[0186] Wherein, in step (c), the drug-containing micelle is a microstructure formed by the 

surfactant, and curcumin is encapsulated in said drug-containing micelle; the third weight is 

greater than or equal to 0 g. 

[0187] Preferably, the operating procedure of step (c) is: Once the solvent volatilizes 

completely, slowly adding the third weight of the pharmaceutically acceptable aqueous solution, 

and mixing well to form drug-containing micelles. 

[0188] Preferably, in step (a), the boiling point of the solvent is lower than that of pure water. 

[0189] Preferably, in step (a), the solvent is a hydrophilic solvent.  

[0190] Preferably, the hydrophilic solvent is at least one of methanol, ethanol, acetone, and 

other hydrophilic solvents, or combination thereof. 

[0191] Preferably, the solvent in step (a) is a lipophilic (hydrophobic) solvent. 

[0192] Preferably, the lipophilic (hydrophobic) solvent is at least one of ether, benzene, 

chloroform, ethyl acetate, dichloromethane, hexane, and other lipophilic (hydrophobic) solvents, 

or combination thereof. 

[0193] Preferably, in step (b), the surfactant is a non-ionic surfactant. 

[0194] Preferably, the non-ionic surfactant is at least one of polysorbate 80 (Tween 80), 

polyoxyl 15 hydroxystearate (solutol HS 15), polyoxyethylene castor oil derivatives, and other 

non-ionic surfactants, or combination thereof. 

[0195] Preferably, the polyoxyethylene castor oil derivative is at least one of Kolliphor ELP 

(also known as also known as polyoxyl 35 castor oil, polyoxyl 35 hydrogenated castor oil or 

Cremophor ELP), cremophor RH 40, and other polyoxyethylene castor oil derivatives, or 

combination thereof. 

[0196] Preferably, in steps (a) and (b), the weight ratio of the curcumin of the first weight and 

the surfactant of the second weight is 1:5 to 1:500. 
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[0197] Preferably, in steps (a) and (b), the weight ratio of the curcumin of the first 

weight and the surfactant of the second weight is 1:20 to 1:150. 

[0198] Preferably, in steps (a) and (c), the weight ratio of the curcumin of the first 

weight and the pharmaceutically acceptable aqueous solution of the third weight is 1:400 

to 3:50. 

[0199] Preferably, in step (c), the pharmaceutically acceptable aqueous solution is 

water for injection, aqueous solution for injection, or normal saline. 

[0200] Preferably, in step (c), the pharmaceutically acceptable aqueous solution 

comprises a local anesthetic. 

[0201] Preferably, in step (c), the pharmaceutically acceptable aqueous solution 

comprises an antioxidant. 

 

Experiment 5: Determination of the quality of pharmaceutical compositions 

[0202] Experiment 5-1: Composition analysis 

[0203] Letting the pharmaceutical composition stand for at least 20 minutes. If the 

composition does not have stratification, further analyzing it by a particle analyzer. 

[0204] Determining whether the pharmaceutical composition comprises micelles by a 

particle size analyzer. If the particle diameter of the pharmaceutical composition, after 

being analyzed by a particle analyzer, is smaller than 250 nm and the PDI value is less 

than 0.4, the solution of the pharmaceutical composition is deemed clear and transparent 

when observed by the naked eye, and the light beam can be observed when the solution 

of the pharmaceutical composition is shined by a laser, then it indicates that the 

pharmaceutical composition comprises micelles. 

[0205] If micelles are present in the pharmaceutical composition, the prepared 

pharmaceutical composition is the pharmaceutical composition for reducing localized fat 

in the present invention. 
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[0206] Preferably, if the pharmaceutical composition does not have stratification and 

does not contain precipitates after being let stand, the prepared pharmaceutical 

composition is the preferable pharmaceutical composition of the present invention. 

 

[0207] Experiment 5-2: Determination of the stability of pharmaceutical compositions 

by analyzing the distribution of particle diameters 

Using a particle size analyzer (purchased from Malvern) to determine the 

distribution of particle diameters and the polydispersity index (PDI). If PDI is less 

than 0.4, it indicates that the stability of pharmaceutical composition is good, that 

is, the micelles in the pharmaceutical composition can exist stably. 

 

[0208] Experiment 5-3: Determination of the stability of pharmaceutical compositions 

by accelerated stability test 

[0209] The storage condition of the pharmaceutical composition of the present 

invention is 2~8°C. In order to test the stability of the pharmaceutical compositions, the 

inventor placed the pharmaceutical compositions in an environment of relatively high 

temperature and relatively high humidity (temperature 25°C±2°C, relative humidity 

60%±5%) for accelerated stability test, observed how long the micelles in the 

pharmaceutical composition can stably exist in a condition of relatively high temperature, 

to reckon the shelf life of the pharmaceutical composition at 2~8°C based on the 

accelerated stability test equation, as detailed below. 

[0210] If the pharmaceutical composition has a shelf life of n months at a condition of 

25°C, then the shelf life of the pharmaceutical composition at a condition of 5°C is 

2
((25-5)/10)

 folds of n months. That is, the shelf life of the pharmaceutical composition at a 

condition of 5°C is 2
2
 folds of n months, that is, 4 folds. 

[0211] For example, if the shelf life of the pharmaceutical composition is 6 months at 
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a condition of 25°C, then the shelf life of the pharmaceutical composition at a condition 

of 5°C is 24 months (6 months x 4 folds = 24 months.) 

[0212] Preferably, the pharmaceutical composition maintains at a state without 

precipitation for at least 24 hours when it is subjected to accelerated stability test at a 

condition of temperature of 25°C±2°C, relatively humidity of 60%±5%, and in the 

absence of direct light. 

[0213] Preferably, the pharmaceutical composition maintains at a state without 

precipitation for at least 6 months when it is subjected to accelerated stability test at a 

condition of temperature of 25°C±2°C, relatively humidity of 60%±5%, and in the 

absence of direct light. 

[0214] Preferably, the pharmaceutical composition maintains at a state without 

precipitation for at least 24 months at a condition of temperature of 2~8°C. 

 

Experiment 6: Maximum drug loading of drug-containing micelles formed by different 

non-ionic surfactants 

[0215] Because the maximum drug loading of drug-containing micelles directly affects 

injected volume, it has huge impacts on the volume of drug, side effects, and the burden 

that have to be tolerated by localized subcutaneous fat layer (e.g. the subcutaneous fat 

layer of the face) in a single administration. Thus, this experiment investigates the 

maximum drug loading of drug-containing micelles formed by different non-ionic 

surfactants to determine which non-ionic surfactant is the best excipient for preparing the 

pharmaceutical compositions of the present invention. 

[0216] Four non-ionic surfactants were selected for this experiment. The four 

non-ionic surfactants were Kolliphor ELP (also known as Cremophor ELP, abbreviated as 

ELP), Kolliphor HS-15 (HS-15), Cremophor RH 40 (abbreviated as RH 40), and 

polysorbate 80 (also known as Tween 80). 
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[0217] The experiment was divided into 4 groups, which were an ELP group, a HS-15 

group, a RH40 group, and a Tween 80 group. 

 

[0218] Experimental procedure: 

(a’) 2.0 g (an example of the first weight) of curcumin was mixed with 

300~500 mL of dichloromethane, and stirred at 150~500 rpm at room 

temperature until curcumin dissolved completely. 

(b’) 18.0g (an example of the second weight) of one of the non-ionic 

surfactants mentioned above was added to the solution, and stirred at 100~300 

rpm to volatilize dichloromethane; and 

(c’) A composition of 20 g in total was obtained after the solvent 

volatilized completely; 2 g of the composition was weighed out, and 8 g (an 

example of the third weight) of normal saline for injection was added and 

mixed well to obtain a composition to be tested. The concentration of curcumin 

in the composition to be tested was 20 mg/g, and the concentration of the 

non-ionic surfactant was 18%.  

[0219] The compositions to be tested from the ELP group, the HS-15 group, the RH40 

group, and the Tween 80 group were let stand for at least 20 minutes to observe if 

stratification occurs. If stratification occurs, it indicates that the concentration of 

curcumin is too high and will cause the micelles in the composition to be tested to burst. 

That is, the non-ionic surfactant cannot be used to prepare the pharmaceutical 

compositions of the present invention which comprise as high as 20 mg/g of curcumin. 

[0220] The experimental results showed that the compositions to be tested in the 

HS-15 group and the RH40 group had stratification, and only the compositions to be 

tested from the ELP group and the Tween 80 group did not have stratification. Therefore, 

the maximum drug loading of drug-containing micelles formed by HS-15 and RH40 are 
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both smaller than 20 mg/g. The drug-containing micelles formed by ELP and Tween 80 

can be used to prepare pharmaceutical compositions with 20 mg/g of curcumin.  

[0221] Because Tween 80 is toxic, different national pharmacopoeias all limit the 

injection concentration of Tween 80 to less than 0.4% to avoid adverse effects or toxicity. 

Thus, the maximum drug loading of the drug-containing micelles formed by Tween 80 

should be 0.44 mg/g. (Calculation: 20 mg/g × (0.4% /18%)= 0.44 mg/g.) 

[0222] In order to determine the maximum drug loading of ELP, the inventor further 

performed Experiment 6 and determined that the maximum drug loading of ELP is 

greater than or equal to 111 mg/g. (When the ratio of curcumin to ELP is 1:8, the 

prepared pharmaceutical composition contains 111 mg/g of curcumin.) 

[0223] The results above indicated that ELP is the best excipient to prepare the 

pharmaceutical compositions of the present invention. The concentration of curcumin can 

reach 111 mg/g in the pharmaceutical compositions prepared with ELP, while the 

concentration of curcumin is less than 20 mg/g in the pharmaceutical compositions 

prepared with other non-ionic surfactants (please refer to Table 1). 

[0224] In order to determine which of the non-ionic surfactants between HS-15 and 

RH40 has the minimum drug loading, the inventor further used those non-ionic 

surfactants to prepare the pharmaceutical compositions of the present invention with 10 

mg/g of curcumin. The results showed that ELP, HS-15, RH40, and Tween 80 can all be 

used to prepare the pharmaceutical compositions of the present invention with 10 mg/g of 

curcumin, and said pharmaceutical compositions of the present invention with 10 mg/g of 

curcumin were clear without stratification, and the measured particle diameters were 

15.95±0.24 nm, 88.23±116.06 nm, 21.63±9.34 nm, 11.37±0.13 nm, respectively, and the 

PDI values were 0.32±0.02, 0.48±0.27, 0.26±0.09, 0.33±0.04, respectively. 

[0225] Wherein, when HS-15 was used to prepare the pharmaceutical composition of 

the present invention with 10 mg/g of curcumin, the PDI value of the prepared 
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pharmaceutical composition was greater than 0.4, and it did not satisfy the definition of 

the presence of micelles in the pharmaceutical composition of the present invention 

(measured particle diameter is smaller than 250 nm, PDI value is less than 0.4, the 

solution of the pharmaceutical composition is deemed clear and transparent when it is 

observed by the naked eye, and light beam can be observed when the solution of the 

pharmaceutical composition is shined by a laser.) Therefore, among the non-ionic 

surfactants selected for this experiment, HS-15 has the minimum drug loading. 

 

[0226] Table 1. Maximum drug load of drug-containing micelles formed by different 

non-ionic surfactants 

Group 

Maximum drug load of the 

micelles 

(mg/g) 

Maximum tolerated dosage 

of micellar drug load 

ELP group ≥111 ≥111 

HS-15 group ＜10 ＜10 

RH40 ＜20; ≥10 ＜20; ≥10 

Tween 80 ≥20 0.44 

 

Experiment 6: Preparation of pharmaceutical compositions with Kolliphor ELP (ELP) 

[0227] In order to determine both of the appropriate ratio between curcumin and 

Kolliphor ELP (ELP) and the maximum drug loading when preparing the pharmaceutical 

compositions in the present invention with ELP, various ratios between curcumin and 

Kolliphor ELP (also known as Cremophor ELP, abbreviated as ELP) were used in this 
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experiment to prepare a series of pharmaceutical compositions of the present invention, 

and the stability analysis thereof were performed. 

[0228] There were 9 groups in this experiment, that is, the first to the ninth group. The 

preparation of pharmaceutical composition in each group was roughly the same as the 

experimental procedure in Experiment 5. The only differences were the weight of 

curcumin (the first weight in step (a')), the weight of ELP (the second weight in step (b')), 

and the weight of normal saline for injection (the third weight in step (c')). In this 

experiment, the guideline of adding all of the weight of curcumin (the first weight), the 

weight of ELP (the second weight), and the weight of normal saline for injection (the 

third weight) was shown in Table 2.  

[0229] In this experiment, the ratios of curcumin to ELP (weight ratio) in the first 

group to the ninth group were 1:4, 1:5, 1:8, 1:10, 1:20. 1:40, 1:100, 1:150, 1:500, 

respectively, and the final concentrations of curcumin in the pharmaceutical compositions 

prepared in the first to the ninth group were 200 mg/g, 167 mg/g, 111 mg/g, 91 mg/g, 

47.62 mg/g, 7.5 mg/g, 3 mg/g, 2 mg/g, and 0.5 mg/g, respectively. That is, the preparation 

method of pharmaceutical composition in the first to the ninth group, the weight ratios of 

curcumin in step (a') to ELP in step (b') (the ratios of the first weight to the second weight) 

were 1:4, 1:5, 1:8, 1:10, 1:20. 1:40, 1:100, 1:150, 1:500, respectively, and that after 

adding the third weight of normal saline for injection in step (c'), the final concentrations 

of curcumin in the prepared pharmaceutical compositions were 200 mg/g, 167 mg/g, 111 

mg/g, 91 mg/g, 47.62 mg/g, 7.5 mg/g, 3 mg/g, 2 mg/g, and 0.5 mg/g, respectively. 

Wherein, when the final concentration of drug was presented as mg/g, it indicated the 

number of milligrams of curcumin per gram of pharmaceutical composition. 

[0230] Particle size analyzer was utilized to determine if micelles were present in the 

pharmaceutical compositions, and the particle diameter of the micelles was measured. 

[0231] To assess the stability of the pharmaceutical compositions, the distribution of 
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particle diameters and the polydispersity index (PDI) were measured by a particle size 

analyzer. The curcumin content in the micelles was analyzed by high performance liquid 

chromatography (HPLC; e.g., HPLC-UV) and defined as the "initial drug content". 

 

[0232] Table 2. A sample preparation chart for preparing pharmaceutical compositions 

with ELP 

Group 
Ratio of curcumin to ELP 

(weight ratio) 

Final concentration of curcumin 

in the pharmaceutical 

composition (mg/g) 

1 1:4 200 

2 1:5 167 

3 1:8 111 

4 1:10 91 

5 1:20 47.62 

6 1:40 7.5 

7 1:100 3 

8 1:150 2 

9 1:500 0.5 
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[0233] The pharmaceutical compositions were subjected to accelerated stability test to 

observe if stratification occurred when the pharmaceutical compositions were stored at 

high temperature storage condition (25±2°C) for 3 months. The drug content in the 

micelles was determined by high performance liquid chromatography (HPLC; e.g., 

HPLC-UV), and defined as the "drug content after accelerated stability test". The 

"percentage of drug content" was calculated by dividing the "drug content after 

accelerated stability test" by the "initial drug content". If the percentage of drug content is 

greater than or equal to 95%, it indicates that the stability of the pharmaceutical 

composition is excellent. 

[0234] Please refer to Table 3. Table 3 is the stability analysis result of the 

pharmaceutical compositions. Table 3 shows the presence of micelles in the second to the 

ninth pharmaceutical compositions. Therefore, pharmaceutical compositions prepared 

with curcumin to ELP ratios of 1:5 to 1:500 are all pharmaceutical compositions for 

reducing localized fat in the present invention. 

[0235] In terms of stability, when the ratios of curcumin to ELP were 1:4 and 1:5, PDI 

was greater than 0.4. When the ratios of curcumin to ELP were 1:8 to 1:500, PDI was 

smaller than 0.4. Thus, in order to prepare the pharmaceutical composition for reducing 

localized fat in the present invention with better stability, the ratio of curcumin to ELP 

should be less than one-fifth (1/5). That is, in order to prepare the pharmaceutical 

composition for reducing localized fat in the present invention with better stability, based 

on 1 weight unit defined as the weight of curcumin, the weight of ELP should be greater 

than 5 weight units. Preferably, based on 1 weight unit defined as the weight of curcumin, 

the weight of ELP is 8~500 weight units. Preferably, based on 1 weight unit defined as 

the weight of curcumin, the weight of ELP is 20~150 weight units. 

[0236] Based on the data in Table 3, when the pharmaceutical compositions in the fifth 

to the eighth group were stored at 25°C for 3 months, the percentage of curcumin drug 
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content in every sample was greater than 95% and did not show a significant trend of 

decrease comparing to the initial drug content. This result indicates that the 

pharmaceutical compositions have excellent stability, and based on the equation of 

accelerated stability test, the pharmaceutical compositions can be stored at 2~8°C in 

refrigeration for at least 24 months. 

 

[0237] Table 3. Stability analysis of the pharmaceutical compositions 

Group 

Ratio of curcumin to 

ELP 

(weight ratio) 

Micelle 

particle 

diameter (nm) 

PDI 

Appearance 

after 

accelerated 

stability test 

Drug content 

after 

accelerated 

stability test 

1 1:4 772.5 ± 198.92 0.79 ± 0.36   

2 1:5 153.97 ± 40.17 0.41 ± 0.13   

3 1:8 13.17 ± 0.21 0.2 ± 0.02   

4 1:10 12.47 ± 0.23 0.17 ± 0.01   

5 1:20 12.57 ± 0.12 0.137 ± 0.03 
Clear without 

stratification 
103.82 ± 2.07 

6 1:40 11.59 ± 0.27 0.174 ± 0.0 
Clear without 

stratification 
100.78 ± 0.51 

7 1:100 12.26 ± 0.12 0.096 ± 0.07 
Clear without 

stratification 
100.62 ± 0.21 

8 1:150 12.93 ± 0.29 0.197 ± 0.02 
Clear without 

stratification 
102.45 ± 0.05 
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9 1:500 12.66 ± 0.14 0.16 ± 0.01   

In the table above, blank cells indicate that the contents were not analyzed. 

 

Experiment 7: The effects of curcumin-resveratrol complex subcutaneous injection 

formulation on the subcutaneous fat of rats 

[0238] Experiment 7-1: The effects of resveratrol simple subcutaneous injection 

formulation on the subcutaneous fat of rats 

[0239] Preparation of the resveratrol subcutaneous injection formulation: 

Resveratrol was mixed with an appropriate amount of normal saline for injection to 

obtain the resveratrol subcutaneous injection formulation.  

[0240] Rats were assigned into a high-fat diet control group and a resveratrol group 

with 6 rats per group. The rats were fed in the same manner described in Experiment 2. 

The resveratrol subcutaneous injection formulation was injected to the lower inguinal 

subcutaneous fat layer of rats in the resveratrol group, and each injected dosage was 8 mg 

of resveratrol per kilogram of body weight (8 mg/kg). Rats in the high-fat diet control 

group were injected with the same volume of water for injection in the same manner 

described above. 

[0241] The injection sites mentioned above were the lower inguinal fat pads of rats. 

Bilateral injections were administered evenly once a day on day 1, 3, and 5 of the 

experiment. The rats were fed with high-fat diet for the entire duration of the experiment. 

Their weight changes were recorded daily, and food and water consumption was recorded 

weekly. The experiment lasted for 20 days, and the rats were euthanized on day 21 by 

CO2.  

[0242] Please refer to Figure 5. Figure 5 is a bar graph showing the effects of 

resveratrol subcutaneous injection formulation without excipient on the amount of 
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localized subcutaneous fat of rats。 

[0243] Results from Figure 5 showed that the relative weight of the lower inguinal 

subcutaneous fat of rats in the high-fat diet control group was 100.00±21.51%, and the 

relative weight of the lower inguinal subcutaneous fat of rats in the resveratrol group was 

111.59±11.288%. There was no significant difference in the relative weight of the lower 

inguinal subcutaneous fat between rats in the resveratrol group and rats in the high-fat 

diet control group, indicating that a lipophilic plant extract-resveratrol composition 

without excipient cannot reduce the fat at the administration site (localized fat). Therefore, 

the inventor believed that directly mixing resveratrol and curcumin and injecting into the 

subcutaneous fat may not be able to reduce localized fat, so the inventor further 

investigated if excipients can improve the local lipolysis efficacy of a complex drug 

(resveratrol + curcumin). 

 

[0244] Experiment 7-2: The effect of curcumin-resveratrol complex formula with 

excipient on the subcutaneous fat of rats 

[0245] A curcumin-resveratrol complex solution comprising formulation A and a 

curcumin-resveratrol complex solution comprising ELP were prepared as follows: 

[0246] Preparation of the curcumin-resveratrol complex solution comprising 

formulation A: 

0.05 g of resveratrol, 0.2 g of curcumin, and 2 g of mannitol were grinded and 

mixed well to obtain a powder formulation. 0.05 g of carboxymethylcellulose 

(CMC) was mixed with 40 mL of sterile water and heated to 60°C~70°C to dissolve 

carboxymethylcellulose (CMC), and 0.055 g of polysorbate 80 (Tween 80) was 

added and mixed well until it dissolved completely. Water was added to a total 

volume of 50 mL to obtain a liquid formulation. The liquid formulation was added 

into the powder formulation and mixed well to obtain the curcumin-resveratrol 
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complex solution comprising formulation A. Said formulation A was Tween 80 with 

mannitol. Said curcumin-resveratrol complex solution comprising formulation A 

did not comprise micelles, the concentration of curcumin was 4 mg/mL, and the 

concentration of resveratrol was 1 mg/mL. 

[0247] Preparation of the curcumin-resveratrol complex solution comprising ELP: 

0.2 g of resveratrol, 0.8 g of curcumin, and 150 ~ 200 mL of dichloromethane were 

mixed together, and stirred at 150 ~ 500 rpm at room temperature until curcumin 

dissolved completely. 40 g of Kolliphor ELP (also known as Cremophor ELP, 

abbreviated as ELP) was added and stirred at 100 ~ 300 rpm to volatilize 

dichloromethane. Once dichloromethane volatilized completely, normal saline for 

injection was slowly added to a total volume of 200 mL. The solution was mixed 

well to obtain a curcumin-resveratrol complex solution comprising ELP. Said 

curcumin-resveratrol complex solution comprising ELP comprised micelles, the 

concentration of Kolliphor ELP (ELP) was approximately 20%, and the weight 

ratio of curcumin, resveratrol, and ELP was 4 : 1 : 200. 

[0248] The rats were randomly assigned into 4 groups, which were a high-fat diet 

control group, a low-dosage complex formula with formulation A group, a high-dosage 

complex formula with formulation A group, and a low-dosage complex formula with ELP 

group. The rats were fed in the same manner described in Experiment 2. 

[0249] The curcumin-resveratrol complex solution comprising formulation A was 

injected to the inguinal subcutaneous fat layer of rats in the low-dosage complex formula 

with formulation A group, and each injection volume was 0.2 ml of the 

curcumin-resveratrol complex solution comprising formulation A per kilogram of body 

weight (0.2 mL/kg), such that each injected dosage was 1 mg of curcumin-resveratrol 

complex formula per kilogram of body weight (1 mg/kg); the curcumin-resveratrol 

complex solution comprising formulation A was injected to the inguinal subcutaneous fat 
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layer of rats in the high-dosage complex formula with formulation A group, and each 

injection volume was 1 mL of the curcumin-resveratrol complex solution comprising 

formulation A per kilogram of body weight, such that each injected dosage was 5 mg of 

curcumin-resveratrol complex formula per kilogram of body weight (5 mg/kg); the 

curcumin-resveratrol complex solution comprising ELP  was injected to the inguinal 

subcutaneous fat layer of rats in the low-dosage complex formula with ELP group, and 

each injection volume was 0.2 mL of the curcumin-resveratrol complex solution 

comprising ELP per kilogram of body weight (0.2 mL/kg), such that each injected dosage 

was 1 mg of curcumin-resveratrol complex formula per kilogram of body weight (1 

mg/kg). Rats in the high-fat diet control group were injected with the same volume of 

normal saline for injection in the same manner described above. 

[0250] The injection sites mentioned above were the lower inguinal fat pads of rats. 

Bilateral injections were administered evenly once a day on day 1, 3, and 5 of the 

experiment. The rats were fed with high-fat diet for the entire duration of the experiment. 

The experiment lasted for 20 days, and the rats were euthanized on day 21 by CO2.  

[0251] Please refer to Figure 6. Figure 6 is a bar graph showing the effects of 

curcumin-resveratrol complex subcutaneous injection formulations prepared with 

different excipients on localized subcutaneous fat of rats. 

[0252] Results in Figure 6 showed that the relative weight of the lower inguinal 

subcutaneous fat of rats in the high-fat diet control group was 100.0±13%, the relative 

weight of the lower inguinal subcutaneous fat of rats in the low-dosage complex formula 

with formulation A group was 134.9±39%, the relative weight of the lower inguinal 

subcutaneous fat of rats in the high-dosage complex formula with formulation A group 

was 134.9±14%, and the relative weight of the lower inguinal subcutaneous fat of rats in 

the low-dosage complex formula with ELP group was 71.1±14%. Comparing to the 

high-fat diet control group, neither the low-dosage complex formula with formulation A 
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group nor high-dosage complex formula with formulation A group can reduce the fat at 

the administration site (localized fat) (p>0.05). 

[0253] The relative weight of the lower inguinal subcutaneous fat of rats in the 

low-dosage complex formula with ELP group was significantly different from that of rats 

in the control group (p<0.05), and the relative weight of the lower inguinal subcutaneous 

fat of rats in the low-dosage complex formula with ELP group was reduced by 28.9%. 

Based on the preparation described above, the curcumin-resveratrol complex solution 

comprising ELP administered to the group comprises the drug-containing micelles 

(encapsulating curcumin) and the second lipophilic drug-containing micelles 

(encapsulating resveratrol). Therefore, similar to the curcumin simple pharmaceutical 

composition, formation of micelles is the critical factor for the curcumin-resveratrol 

complex solution comprising ELP to significantly reduce localized fat. 

 

[0254] Experiment 7-3: Comparison between curcumin-resveratrol complex 

pharmaceutical composition and simple pharmaceutical composition 

[0255] The curcumin simple pharmaceutical composition, the resveratrol simple 

pharmaceutical composition, and the curcumin-resveratrol complex pharmaceutical 

composition of the present invention were prepared as follows:  

[0256] Preparation of the curcumin simple pharmaceutical composition: same as the 

preparation of the curcumin ELP solution described in Experiment 2. Wherein, the 

concentration of curcumin was 5 mg/mL. 

[0257] Preparation of the resveratrol simple pharmaceutical composition: 

approximately the same as the preparation of the curcumin ELP solution described in 

Experiment 2, only that curcumin was replaced by resveratrol. The concentration of 

resveratrol in the prepared resveratrol simple pharmaceutical composition was 5 mg/mL. 

[0258] Preparation of the curcumin-resveratrol complex pharmaceutical composition: 
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same as the preparation of the curcumin-resveratrol complex solution comprising ELP 

described in Experiment 7-2. Wherein, the total concentration of curcumin and 

resveratrol was 5 mg/mL, and the ratio of curcumin to resveratrol was 4 : 1. 

[0259] The rats were assigned into a high-fat diet control group, a curcumin group, a 

resveratrol group, and a curcumin-resveratrol complex group, with 5 rats in each group. 

The rats were fed in the same manner described in Experiment 2. 

[0260] The curcumin simple pharmaceutical composition, the resveratrol simple 

pharmaceutical composition, and the curcumin-resveratrol complex pharmaceutical 

composition were injected to the lower inguinal subcutaneous fat layer of rats in the 

curcumin group, the resveratrol group, and the curcumin-resveratrol complex group, 

respectively. Each injection volume was 2 mL per kilogram of body weight (2 mL/kg), 

such that each injected dosage was 10 mg of drug per kilogram of body weight (10 

mg/kg). That is, rats in the curcumin group were administered with 10 mg of curcumin 

per kilogram of body weight; rats in the resveratrol group was administered with 10 mg 

of resveratrol per kilogram of body weight; rats in the curcumin-resveratrol complex 

group were administered with 8 mg of curcumin and 2 mg of resveratrol per kilogram of 

body weight. Rats in the high-fat diet control group were injected with a same volume of 

normal saline for injection in the same manner described above. 

[0261] The injection sites mentioned above were the lower inguinal fat pads of rats. 

Bilateral injections were administered evenly once a day on day 1, 2, 3, and 4 of the 

experiment. The rats were fed with high-fat diet for the entire duration of the experiment. 

The experiment lasted for 14 days, and the rats were euthanized on day 15 by CO2.  

[0262] Because each group was administered with 10 mg/kg of drug each time, the 

local lipolysis efficacy of the curcumin-resveratrol complex group should be between that 

of the curcumin group and the resveratrol group. If the local lipolysis efficacy of the 

curcumin-resveratrol complex group is better than that of the curcumin group and the 
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resveratrol group, it indicates that curcumin and resveratrol in the curcumin-resveratrol 

complex pharmaceutical composition manifests synergy in the local lipolysis efficacy. 

[0263] Please refer to Figure 7. Figure 7 is a bar graph showing the effect of curcumin 

simple, resveratrol simple, and curcumin-resveratrol complex subcutaneous injection 

formulations comprising micelles on the amount of localized subcutaneous fat of rats. 

[0264] Results in Figure 7 showed that the relative weight of the lower inguinal 

subcutaneous fat in rats in the high-fat diet control group was 100.0±14.6%, the relative 

weight of the lower inguinal subcutaneous fat of rats in the curcumin group was 

93.5±6.5%, the relative weight of the lower inguinal subcutaneous fat of rats in the 

resveratrol group was 91.6±27.8%, and the relative weight of the lower inguinal 

subcutaneous fat of rats in the curcumin-resveratrol complex group was 80.0±5.8%. 

Comparing to the high-fat diet control group, the curcumin or the resveratrol group 

cannot significantly reduce the fat at the administration site (localized fat) (p>0.05). 

[0265] The relative weight of the lower inguinal subcutaneous fat of rats in the 

curcumin-resveratrol complex group was significantly different from that of rats in the 

high-fat diet control group (p<0.05), and the relative weight of the lower inguinal 

subcutaneous fat of rats in the curcumin-resveratrol complex group was reduced by 20%. 

[0266] Comparison among the local lipolysis efficacy of the curcumin group, the 

resveratrol group, and the curcumin-resveratrol complex group demonstrated that 

curcumin and resveratrol in the curcumin-resveratrol complex group manifests synergy in 

the local lipolysis efficacy. 

 

 

 

[0267] Experiment 7-4: The effects of dosing frequency on the subcutaneous fat and 

the body weight of rats 
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[0268] In this experiment, rats in each group were administered with an equal amount 

of total injected dosage of the curcumin-resveratrol complex pharmaceutical composition 

but with different dosing frequency to assess the effect of dosing frequency on the 

subcutaneous fat and the body weight of rats. In this experiment, other rats were 

administered with the main ingredient of a local lipolysis injection formulation available 

in the market to simultaneously compare the effects of the curcumin-resveratrol complex 

pharmaceutical composition of the present invention and the local lipolysis injection 

formulation in the market on the subcutaneous fat and the body weight of rats. 

[0269] A sodium deoxycholate solution and a curcumin-resveratrol complex 

pharmaceutical composition were prepared as follows: 

[0270] Preparation of the sodium deoxycholate solution: An appropriate amount of 

sodium deoxycholate was mixed with sterile water for injection to make the 

concentration of sodium deoxycholate 2.575 mg/mL. The solution was mixed well to 

obtain the sodium deoxycholate solution. Wherein, sodium deoxycholate (purchased 

from Sigma-Aldrich, cat# D6750) is the main ingredient of the local lipolysis injection 

formulation ATX-101 (brand name: Kybella) in the market. 

[0271] Preparation of the curcumin-resveratrol complex pharmaceutical composition: 

same as the preparation of the curcumin-resveratrol complex solution comprising ELP 

described in Experiment 7-2. Wherein, the total concentration of curcumin and 

resveratrol was 5 mg/mL, and the ratio of curcumin to resveratrol was 4 : 1. 

[0272] The rats were randomly assigned into 4 groups, which were a high-fat diet 

control group, a sodium deoxycholate group, a high-dosing frequency 

curcumin-resveratrol group (abbreviated as high-dosing frequency group in this 

experiment), and a low-dosing frequency curcumin-resveratrol group (abbreviated as 

low-dosing frequency group in this experiment). The rats were fed in the same manner 

described in Experiment 2. 
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[0273] The drugs were administered as follows: 

[0274] The sodium deoxycholate group: The sodium deoxycholate solution was 

injected to the lower inguinal subcutaneous fat layer of rats in the sodium deoxycholate 

group. Each injection volume was 4 mL per kilogram of body weight (4 mL/kg), such 

that each injected dosage was 10.3 mg (10.3 mg/kg; calculation: 2.575 mg/mL x 4 mL/kg 

= 10.3 mg/kg). Rats were injected once a day on day 1, 3, and 5 of the experiment, with 3 

injections in total, such that the total dosage was 30.9 mg/kg (10.3 mg/kg x 3 times = 

30.9 mg/kg).  

[0275] The high-dosing frequency group: The curcumin-resveratrol complex 

pharmaceutical composition was injected to the lower inguinal subcutaneous fat layer of 

rats in the high-dosing frequency group. Each injection volume was 4 mL per kilogram of 

body weight (4 mL/kg), such that each injected dosage was 20 mg (20 mg/kg; calculation: 

5 mg/mL x 4 mL/kg = 20 mg/kg). Rats were injected once a day on day 1, 3, 5, 7, 9, and 

11 of the experiment, with 6 injections in total, such that the total dosage was 120 mg/kg 

(20 mg/kg x 6 times = 120 mg/kg).  

[0276] The low-dosing frequency group: The curcumin-resveratrol complex 

pharmaceutical composition was injected to the lower inguinal subcutaneous fat layer of 

rats in the low-dosing frequency group. Each injection volume was 8 mL per kilogram of 

body weight (8 mL/kg), such that each injected dosage was 40 mg (40 mg/kg; calculation: 

5 mg/mL x 8 mL/kg = 40 mg/kg). Rats were injected once a day on day 1, 3, and 5 of the 

experiment, with 3 injections in total, such that the total dosage was 120 mg/kg (40 

mg/kg x 3 times = 120 mg/kg).  

[0277] The high-fat diet control group: rats were injected with water for injection in 

the same manner described above. 

[0278] The rats were fed with high-fat diet for the entire duration of the experiment. 

The experiment lasted for 20 days, and the rats were euthanized on day 21 by CO2. 
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[0279] Please refer to Figure 8A and 8B. Figure 8A is a bar graph showing the effects 

of dosing frequency of the curcumin-resveratrol complex pharmaceutical composition on 

localized subcutaneous fat of rats. Figure 8B is a bar graph showing the effects of dosing 

frequency of the curcumin-resveratrol complex pharmaceutical composition on total body 

weight gain of rats. 

[0280] Results in Figure 8A showed that the relative weight of the lower inguinal 

subcutaneous fat of rats in the high-dosing frequency group was 100.0±22.6%, the 

relative weight of the lower inguinal subcutaneous fat of rats in the sodium deoxycholate 

group was 88.8±16.7%, the relative weight of the lower inguinal subcutaneous fat of rats 

in the high-dosing frequency group was 62.3±5.1%, and the relative weight of the lower 

inguinal subcutaneous fat of rats in the low-dosing frequency group was 65.4±11.3%. 

[0281] Comparing to the high-fat diet control group, both the high-dosing frequency 

group and the low-dosing frequency group can significantly reduce the fat at the 

administration site (localized fat) (p<0.05). Thus, if the concentration of the 

curcumin-resveratrol complex pharmaceutical composition is sufficient, low-dosing 

frequency can achieve the effect of local lipolysis.  

[0282] Comparing to the low-dosing frequency group, the lipolysis effect of the 

high-dosing frequency group is better. Although there was no significant difference 

between high-dosing frequency and low-dosing frequency, the high-dosing frequency can 

achieve a better trend of local lipolysis effect. 

[0283] Results in Figure 8B showed that the relative weight gain in rats of the high-fat 

diet control group was 100.0±11.6%, the relative weight gain of rats in the sodium 

deoxycholate group was 100.2±12.6%, the relative weight gain of rats in the high-dosing 

frequency group was 63.5±5.5%, and the relative weight gain of rats in the low-dosing 

frequency group was 78.7±11.5%. Comparing to the relative weight gain of rats in the 

high-fat diet control group, the relative weight gain of rats in both the low-dosing 
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frequency group and the high-dosing frequency group was significantly decreased 

(p<0.05), and the relative weight gain was decreased by 21.3% and 36.5%, respectively, 

showing that the weight loss effect was very significant. 

[0284] Therefore, the curcumin-resveratrol complex pharmaceutical composition of 

the present invention can significantly reduce the body weight, and the weight loss 

efficacy of high-dosing frequency is significantly better than that of low-dosing 

frequency (p<0.05). 

[0285] Based on the experiences of the inventor, when the dosing frequency suitable 

for rats is 3~6 times, the dosing frequency suitable for human is 1~12 times. Preferably, 

the dosing frequency for human is 1~6 times. 

[0286] Preferably, the dosing frequency for human is 1~12 times every other day to 

every 30 days. Preferably, the dosing frequency for human is 1~6 times every other day 

to every 30 days. Or, preferably, the dosing frequency for human is 3~60 times every 

other day to every 20 days; preferably, the dosing frequency for human is 6~42 times 

every other day to every 14 days. 

 

[0287] Experiment 7-5: The effects of administered dosage on the subcutaneous fat of 

rats  

[0288] In this experiment, rats were administered with different dosages of the 

curcumin-resveratrol complex pharmaceutical composition to assess the effects of 

administered dosage on the subcutaneous fat of rats. Additionally, in this experiment, 

other rats were administered with the main ingredient of another local lipolysis injection 

formulation currently undergoing clinical trials to simultaneously compare the effects of 

the curcumin-resveratrol complex pharmaceutical composition of the present invention 

and the other local lipolysis injection formulation currently undergoing clinical trials on 

the subcutaneous fat of rats. 
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[0289] A ELP solution, a LIPO-202 solution, and the curcumin-resveratrol complex 

pharmaceutical composition were prepared as follows: 

[0290] The ELP solution: 18 g of Kolliphor ELP (also known as Cremophor ELP, 

abbreviated as ELP) was mixed with an appropriate amount of normal saline for injection 

to a total volume of 90 mL. The solution was mixed well to obtain the ELP solution. 

Wherein, the concentration of ELP was approximately 20%. 

[0291] Preparation of the LIPO-202 solution: 

LIPO-202 is a local lipolysis injection formulation currently undergoing clinical 

trials, and its main ingredient is salmeterol xinafonate.  

(i) 1 mg of salmeterol xinafonate (purchased from Sigma-Aldrich) was mixed 

with an appropriate amount of methanol to a total volume of 1 mL to obtain 

a 1 mg/mL stock solution. 

(ii) The stock solution was 10-fold serial diluted with sterile water to prepare a 

salmeterol xinafonate solution of a final concentration of 0.01 μg/mL, 

which is the LIPO-202 solution used in this experiment. 

[0292] Preparation of the curcumin-resveratrol complex pharmaceutical composition: 

same as the preparation of the curcumin-resveratrol complex solution comprising ELP 

described in Experiment 7-2. Wherein, the total concentration of curcumin and 

resveratrol was 5 mg/mL, and the ratio of curcumin to resveratrol was 4 : 1, and the 

concentration of ELP was 20%.  

[0293] The rats were randomly assigned into 7 groups, which were a high-fat diet 

control group, a control group, a LIPO-202 group, a 1 mg/mL complex formula group, a 

5 mg/mL complex formula group, a 10 mg/mL complex formula group, and a 20 mg/mL 

complex formula group. The rats were fed in the same manner described in Experiment 2. 

[0294] The drugs were administered as follows: 

[0295] The control group: The ELP solution was injected to the lower inguinal 
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subcutaneous fat layer of rats in the control group. Each injection volume was 4 mL per 

kilogram of body weight (4 mL/kg).  

[0296] The LIPO-202 group: The LIPO-202 solution was injected to the lower 

inguinal subcutaneous fat layer of rats in the LIPO-202 group. Each injection volume was 

4 mL per kilogram of body weight (4 mL/kg), such that each injected dosage was 0.04 

μg/kg (0.04 μg/kg; calculation: 0.01 μg/mL × 4 mL/kg = 0.04 μg/kg). 

[0297] The 1 mg/mL complex formula group: The curcumin-resveratrol complex 

pharmaceutical composition was injected to the lower inguinal subcutaneous fat layer of 

rats in the 1 mg/mL complex formula group. Each injection volume was 0.2 mL per 

kilogram of body weight (0.2 mL/kg), such that each injected dosage was 1 mg/kg (1 

mg/kg; calculation: 5 mg/mL × 0.2 mL/kg = 1 mg/kg). 

[0298] The 5 mg/mL complex formula group: The curcumin-resveratrol complex 

pharmaceutical composition was injected to the lower inguinal subcutaneous fat layer of 

rats in the 5 mg/mL complex formula group. Each injection volume was 1 mL per 

kilogram of body weight (1 mL/kg), such that each injected dosage was 5 mg/kg (5 

mg/kg; calculation: 5 mg/mL × 1 mL/kg = 5 mg/kg). 

[0299] The 10 mg/mL complex formula group: The curcumin-resveratrol complex 

pharmaceutical composition was injected to the lower inguinal subcutaneous fat layer of 

rats in the 10 mg/mL complex formula group. Each injection volume was 2 mL per 

kilogram of body weight (2 mL/kg), such that each injected dosage was 10 mg/kg (10 

mg/kg; calculation: 5 mg/mL × 2 mL/kg = 10 mg/kg). 

[0300] The 20 mg/mL complex formula group: The curcumin-resveratrol complex 

pharmaceutical composition was injected to the lower inguinal subcutaneous fat layer of 

rats in the 20 mg/mL complex formula group. Each injection volume was 4 mL per 

kilogram of body weight (4 mL/kg), such that each injected dosage was 20 mg/kg (20 

mg/kg; calculation: 5 mg/mL × 4 mL/kg = 20 mg/kg). 
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[0301] The high-fat diet control group: rats were injected with water for injection in 

the same manner described above.  

[0302] Rats were injected once a day on day 1, 2, 3, and 4 of the experiment. The rats 

were fed with high-fat diet for the entire duration of the experiment. The experiment 

lasted for 14 days, and the rats were euthanized on day 15 by CO2.  

[0303] Please refer to Figure 9. Figure 9 is a bar graph showing the effects of 

administered dosage of the curcumin-resveratrol complex pharmaceutical composition on 

localized subcutaneous fat of rats. 

[0304] Results in Figure 9 showed that the relative weight of the lower inguinal 

subcutaneous fat of rats in the high-fat diet control group was 100±15.2%, the relative 

weight of the lower inguinal subcutaneous fat of rats in the control group was 

99.2±22.0%, the relative weight of the lower inguinal subcutaneous fat of rats in the 

LIPO-202 group was 97.8±12.8%, the relative weight of the lower inguinal subcutaneous 

fat of rats in the 1 mg/mL complex formula group was 90.1±12.2%, the relative weight of 

the lower inguinal subcutaneous fat of rats in the 5 mg/mL complex formula group was 

80.9±13.9%, the relative weight of the lower inguinal subcutaneous fat of rats in the 10 

mg/mL complex formula group was 73.9±9.5%, and the relative weight of the lower 

inguinal subcutaneous fat of rats in the 20 mg/mL complex formula group was 

64.1±12.0%. 

[0305] Therefore, the curcumin-resveratrol complex pharmaceutical composition 

achieved a significant local lipolysis effect at a dosage of 5 mg/kg, and the effects were 

more significant depend on the higher dosage. Although the dosage of 1 mg/kg of 

curcumin-resveratrol complex pharmaceutical composition did not achieve significant 

local lipolysis effect, but it induced a trend. Based on the experiences of the inventor, if 

dosing frequency is increased, the curcumin-resveratrol complex pharmaceutical 

composition can also achieve significant local lipolysis effect at a dosage of 1 mg/kg.  



  

 57 

[0306] Base on the experiences of the inventor, when the administered dosage suitable 

for rats is 1 mg/kg ~ 20 mg/kg, the administered dosage suitable for human is 0.01 ~ 40 

mg/kg. Preferably, the administered dosage suitable for human is 0.1 ~20 mg/kg. 

[0307] Preferably, the administered dosage suitable for human is 0.02 ~ 20 mg/cm
2
. 

Preferably, the administered dosage suitable for human is 0.04 ~ 16 mg/cm
2
. Preferably, 

the administered dosage suitable for human is 0.2 ~ 12 mg/cm
2
. Preferably, the 

administered dosage suitable for human is 0.4 ~ 8 mg/cm
2
. 

[0308] Preferably, the administered dosage suitable for human is 0.01 ~ 40 mg/kg of 

body weight. Preferably, the administered dosage suitable for human is 0.4 ~ 40 mg/kg of 

body weight. Preferably, the administered dosage suitable for human is 0.8 ~ 20 mg/kg of 

body weight. 

 

Experiment 8: The effects of curcumin complex pharmaceutical compositions on 

lipolysis 

[0309] This experiment used curcumin and lipophilic drugs other than resveratrol to 

prepare complex pharmaceutical compositions to assess the lipolysis efficacy of various 

lipophilic complex pharmaceutical compositions on mature adipocytes. 

[0310] This experiment chose to use puerarin, quercetin, and synephrine to prepare 

various lipophilic complex pharmaceutical compositions. 

 

[0311] Experiment 8-1 Cytotoxicity test 

Determine if 50 ppm of curcumin, puerarin, quercetin, or synephrine have toxicity 

to cells other than adipocytes by MTT assay. Only if the drug is deemed non-toxic 

will lipolysis test be proceeded.  

[0312] Experimental results showed that 50 ppm of curcumin, puerarin, quercetin, and 

synephrine are not cytotoxic to rat somatic cells other than adipocytes, so this dosage will 
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not affect the general somatic cells. 

 

[0313] Experiment 8-2 Lipolysis efficacy on mature adipocytes 

[0314] A DMSO control group cell culture medium, a curcumin cell culture medium, a 

puerarin cell culture medium, a quercetin cell culture medium, a synephrine cell culture 

medium, a curcumin-puerarin complex cell culture medium, a curcumin-quercetin 

complex cell culture medium, and a curcumin-synephrine complex cell culture medium 

were prepared as follows: 

[0315] The DMSO control group cell culture medium: DMSO was mixed with an 

appropriate amount of sterile water to obtain a 0.5% DMSO solution. The 0.5% DMSO 

solution was mixed with a cell culture medium (product name: Dulbecco's Modified 

Eagle Medium, purchased from Gibco) to prepare the DMSO control group cell culture 

medium, wherein, the volume ratio between the 0.5% DMSO solution and the cell culture 

medium was 1:1000. 

[0316] The curcumin cell culture medium: curcumin was mixed with an appropriate 

amount of 0.5% DMSO solution to obtain a curcumin solution. The curcumin solution 

was mixed with a cell culture medium (product name: Dulbecco's Modified Eagle 

Medium, purchased from Gibco) to prepare the curcumin cell culture medium containing 

50 ppm of curcumin, wherein, the volume ratio between the curcumin solution and the 

cell culture medium was 1:1000. 

[0317] The puerarin cell culture medium: puerarin (purchased from Sigma-Aldrich) 

was mixed with an appropriate amount of 0.5% DMSO solution to obtain a puerarin 

solution. The puerarin solution was mixed with a cell culture medium to prepare the 

puerarin cell culture medium containing 50 ppm of puerarin, wherein, the volume ratio 

between the puerarin solution and the cell culture medium is 1:1000. 

[0318] The quercetin cell culture medium: quercetin (purchased from Sigma-Aldrich) 
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was mixed with an appropriate amount of 0.5% DMSO solution to obtain a quercetin 

solution. The quercetin solution was mixed with a cell culture medium to prepare the 

quercetin cell culture medium containing 50 ppm of quercetin, wherein, the volume ratio 

between the quercetin solution and the cell culture medium was 1:1000. 

[0319] The synephrine cell culture medium: synephrine (purchased from 

Sigma-Aldrich) was mixed with an appropriate amount of 0.5% DMSO solution to obtain 

a synephrine solution. The synephrine solution was mixed with a cell culture medium to 

prepare the synephrine cell culture medium containing 50 ppm of synephrine, wherein, 

the volume ratio between the synephrine solution and the cell culture medium was 

1:1000. 

[0320] The curcumin-puerarin complex cell culture medium: curcumin and puerarin 

were mixed with an appropriate amount of 0.5% DMSO solution to obtain a 

curcumin-puerarin complex solution. Wherein, the weight ratio between curcumin and 

puerarin was 2:3. The curcumin-puerarin complex solution was mixed with a cell culture 

medium to prepare the curcumin-puerarin complex cell culture medium containing 50 

ppm of curcumin-puerarin complex drug, wherein, the concentration of curcumin was 20 

ppm, the concentration of puerarin was 30 ppm, and the volume ratio between the 

curcumin-puerarin complex solution and the cell culture medium was 1:1000. 

[0321] The curcumin-quercetin complex cell culture medium: curcumin and quercetin 

were mixed with an appropriate amount of 0.5% DMSO solution to obtain a 

curcumin-quercetin complex solution. Wherein, the weight ratio between curcumin and 

quercetin was 2:3. The curcumin- quercetin complex solution was mixed with a cell 

culture medium to prepare the curcumin-quercetin complex cell culture medium 

containing 50 ppm of curcumin-quercetin complex drug, wherein, the concentration of 

curcumin was 20 ppm, the concentration of quercetin was 30 ppm, and the volume ratio 

between the curcumin-quercetin complex solution and the cell culture medium was 
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1:1000. 

[0322] The curcumin-synephrine complex cell culture medium: curcumin and 

synephrine were mixed with an appropriate amount of 0.5% DMSO solution to obtain a 

curcumin-synephrine complex solution. Wherein, the weight ratio between curcumin and 

synephrine was 2:3. The curcumin-synephrine complex solution was mixed with a cell 

culture medium to prepare the curcumin-synephrine complex cell culture medium 

containing 50 ppm of curcumin-synephrine complex drug, wherein, the concentration of 

curcumin was 20 ppm, the concentration of synephrine was 30 ppm, and the volume ratio 

between the curcumin-synephrine complex solution and the cell culture medium was 

1:1000. 

[0323] Experimental procedure to determine the lipolysis efficacy on mature 

adipocytes 

The adipocyte precursors 3T3-L1 cells (purchased from the Food Industry Research 

and Development Institute, Taiwan; abbreviated as BCRC) were seeded in 12-well 

plates, such that each well contained 1x10
5
 cells. After two days of culture, the cells 

were cultured for another two days in a cell differentiation induction media (DMI 

medium, wherein contains 0.5 μM of IBMX (purchased from Sigma-Aldrich), 0.1 

μM of dexamethasone (purchased from Sigma-Aldrich), and 5 μg/ml of insulin 

(purchased from Humulin R.)) Then, the cells were cultured in a medium 

containing 5 μg/ml of insulin. Once the cell morphology changed from 

spindle-shaped to spherical and many lipid droplets were accumulated in the cells, 

it indicated that the cells have differentiated into mature adipocytes. 

[0324] The mature adipocytes were assigned into 8 groups, which were a DMSO 

control group, a curcumin group, a puerarin group, a quercetin group, a synephrine group, 

a curcumin-puerarin complex group, a curcumin-quercetin complex group, and a 

curcumin-synephrine complex group. 
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[0325] The mature adipocytes in the DMSO control group, the curcumin group, the 

puerarin group, the quercetin group, the synephrine group, the curcumin-puerarin 

complex group, the curcumin-quercetin complex group, and the curcumin-synephrine 

complex group were respectively cultured with the DMSO control group cell culture 

medium, the curcumin cell culture medium, the puerarin cell culture medium, the 

quercetin cell culture medium, the synephrine cell culture medium, the curcumin-puerarin 

complex cell culture medium, the curcumin-quercetin complex cell culture medium, and 

the curcumin-synephrine complex cell culture medium for 24 hours. 

[0326] Annexin V protein (purchased from eBioscience) and propidium iodide (PI; 

purchased from eBioscience) were mixed with the cells in each group for a period of time, 

and then the percentage of cells labeled by annexin V protein and PI in each group was 

analyzed by flow cytometry to assess the percentage of mature adipocytes undergoing 

apoptosis. Wherein, when a mature adipocyte is labeled by both annexin V protein and PI, 

it indicates that the cell is undergoing apoptosis; when more mature adipocytes are 

undergoing apoptosis, it indicates that the lipolysis efficacy of the administered drug is 

better, and it also indicates that lipolysis is mediated through apoptosis but not necrosis. 

[0327] The data were presented as mean ± SD and analyzed by one-way ANOVA. 

Statistical results were shown as symbols or letters. Different symbols or letters indicates 

statistically significant difference (p<0.05), and identical symbols or letters indicates no 

statistically significant difference (p>0.05). 

[0328] Because the total dosage of the administered drug in each group was 50 ppm, 

the apoptosis efficacy of the curcumin-puerarin complex group should be between the 

efficacy of the curcumin group and the puerarin group. If the apoptosis efficacy of the 

curcumin-puerarin complex group is better than that of the curcumin group and the 

puerarin group, it indicates that curcumin and puerarin in the curcumin-puerarin complex 

group manifests synergy in lipolysis efficacy. Similarly, the apoptosis efficacy of the 



  

 62 

curcumin-quercetin complex group should be between the efficacy of the curcumin group 

and the quercetin group. If the apoptosis efficacy of the curcumin-quercetin complex 

group is better than that of the curcumin group and the quercetin group, it indicates that 

curcumin and quercetin in the curcumin-quercetin complex group manifests synergy in 

lipolysis efficacy. The apoptosis efficacy of the curcumin-synephrine complex group 

should be between the efficacy of the curcumin group and the synephrine group. If the 

apoptosis efficacy of the curcumin-synephrine complex group is better than that of the 

curcumin group and the synephrine group, it indicates that curcumin and synephrine in 

the curcumin-synephrine complex group manifests synergy in lipolysis efficacy.  

[0329] Please refer to Figure 10. Figure 10 is a bar graph showing the effects of 

curcumin-other lipophilic drug complex pharmaceutical compositions on promoting 

apoptosis of mature adipocytes 

[0330] Results in Figure 10 showed that the percentage of apoptotic cells of the 

DMSO control group was 0.8±0.2%, the percentage of apoptotic cells of the curcumin 

group was 78.4±5.4%, the percentage of apoptotic cells of the puerarin group was 

2.0±1.6%, the percentage of apoptotic cells of the quercetin group was1.8±0.6%, the 

percentage of apoptotic cells in the synephrine group was 0.9±0.2%, the percentage of 

apoptotic cells of the curcumin-puerarin complex group was 80.0±5.9%, the percentage 

of apoptotic cells of the curcumin-quercetin complex group was 80.4±7.0%, and the 

percentage of apoptotic cells of the curcumin-synephrine complex group was 80.8±4.8%. 

[0331] Comparison among the apoptosis efficacy of the curcumin group, the puerarin 

group, and the curcumin-puerarin complex group demonstrated that curcumin and 

puerarin in the curcumin-puerarin complex pharmaceutical composition manifests 

synergy in lipolysis efficacy. 

[0332] Comparison among the apoptosis efficacy of the curcumin group, the quercetin 

group, and the curcumin-quercetin complex group demonstrated that curcumin and 
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quercetin in the curcumin-quercetin complex pharmaceutical composition manifests 

synergy in lipolysis efficacy. 

[0333] Comparison among the apoptosis efficacy of the curcumin group, the 

synephrine group, and the curcumin-synephrine complex group demonstrated that 

curcumin and synephrine in the curcumin-quercetin complex pharmaceutical composition 

manifests synergy in lipolysis efficacy. 

[0334] Therefore, complex pharmaceutical compositions formed by curcumin and 

various lipophilic drugs can all achieve the effect of lipolysis, and there are synergies 

between curcumin and various lipophilic drugs in the lipolysis efficacy. Therefore, the 

present invention uses curcumin and various lipophilic drugs to prepare drug-containing 

micelles and a second lipophilic drug-containing micelles, and further prepares the 

curcumin-other lipophilic drug complex pharmaceutical compositions, which are the 

pharmaceutical compositions capable of being used for localized lipolysis and weight 

reduction. 

[0335] The present invention provides a first preparation method for preparing a 

curcumin-other lipophilic drug complex pharmaceutical composition, and the 

curcumin-other lipophilic drug complex pharmaceutical composition comprises 

drug-containing micelles and the second lipophilic drug-containing micelles; the 

procedure of the first preparation to prepare the curcumin-other lipophilic drug complex 

pharmaceutical composition is as follows: 

(A) Steps to prepare drug-containing micellar subassembly, to prepare a 

drug-containing micellar subassembly;  

(B) Steps to prepare a second lipophilic drug-containing micellar subassembly, to 

prepare the second lipophilic drug-containing micellar subassembly; and 

(C) Mixing the drug-containing micellar subassembly with the second lipophilic 

drug-containing micellar subassembly, to prepare the curcumin-other lipophilic 
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drug complex pharmaceutical composition; 

[0336] Wherein, the step (A) to prepare the drug-containing micellar subassembly 

comprises the following steps (a2) ~ (d2) 

(a2) Mixing curcumin with a first solvent, and stirring at 150 ~ 500 rpm at room 

temperature until curcumin dissolves completely; 

(b2) Adding a first pharmaceutically acceptable surfactant, and stirring well at 100 

~ 300 rpm to volatilize the first solvent, wherein, the hydrophilic-lipophilic balance 

value (HLB value) of the first surfactant is greater than 10; 

(c2) After the first solvent volatilizes completely, obtaining the drug-containing 

micelles; and 

(d2) Filtering through a 0.2 um filter, and the filtered solution is the 

drug-containing micellar subassembly comprising drug-containing micelles; 

[0337] Moreover, the step (B) to prepare the second lipophilic drug-containing 

micellar subassembly comprises the following steps (a3) ~ (d3): 

(a3) Mixing a second lipophilic drug with a second solvent, and stirring at 200 

~ 500 rpm at room temperature until the second lipophilic drug dissolves 

completely; 

(b3) Adding a second pharmaceutically acceptable surfactant, and stirring well 

at 100 ~ 300 rpm to volatilize the second solvent, wherein the 

hydrophilic-lipophilic balance value (HLB value) of the second surfactant is 

greater than 10;  

(c3) After the second solvent volatilizes completely, obtaining the second 

lipophilic drug-containing micelles; and 

(d3) Filtering through a 0.2 um filter, and the filtered solution is the second 

lipophilic drug-containing micellar subassembly comprising the second lipophilic 

drug-containing micelles 
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[0338] Wherein, in step (c2), the drug-containing micelle is a microstructure formed 

by a surfactant, and curcumin is encapsulated in said drug-containing micelle. In step (c3), 

the second lipophilic drug-containing micelle is a microstructure formed by the second 

surfactant, and the second lipophilic drug is encapsulated in said second lipophilic 

drug-containing micelle. 

[0339] Preferably, the operating procedure of step (c2) is: After the first solvent 

volatilizes completely, slowly adding a pharmaceutically acceptable aqueous solution and 

mixing well to form drug-containing micelles. 

[0340] Preferably, the operating procedure of step (c3) is: After the second solvent 

volatilizes completely, slowly adding a pharmaceutically acceptable aqueous solution and 

mixing well to form the second lipophilic drug-containing micelles. 

[0341] Preferably, the second lipophilic drug is at least one of quercetin, synephrin, 

puerarin, resveratrol, and any lipophilic drug except curcumin, or combination thereof. 

[0342] Preferably, in step (a2) and/or step (a3), the boiling point(s) of the first solvent 

and/or the second solvent are/is lower than the boiling point of pure water. 

[0343] Preferably, in step (a2) and/or step (a3), the first solvent and/or the second 

solvent are/is a hydrophilic solvent. 

[0344] Preferably, the hydrophilic solvent is at least one of methanol, ethanol, acetone, 

and other hydrophilic solvents, or combination thereof. 

[0345] Preferably, in step (a2) and/or step (a3), the first solvent and/or the second 

solvent are/is a lipophilic solvent. 

[0346] Preferably, the lipophilic (hydrophobic) solvent is at least one of ether, benzene, 

chloroform, dichloromethane, hexane, and other lipophilic (hydrophobic) solvents, or 

combination thereof. 

[0347] Preferably, in step (b2) and/or (b3), the first surfactant and/or the second 

surfactant are/is a non-ionic surfactant. 
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[0348] Preferably, the non-ionic surfactant is at least one of polysorbate 80 (Tween 80), 

polyoxyl 15 hydroxystearate (solutol HS 15), polyoxyethylene castor oil derivatives, and other 

non-ionic surfactants, or combination thereof. 

[0349] Preferably, the polyoxyethylene castor oil derivative is at least one of Kolliphor ELP 

(also known as also known as polyoxyl 35 castor oil, polyoxyl 35 hydrogenated castor oil or 

Cremophor ELP), cremophor RH 40, and other polyoxyethylene castor oil derivatives, or 

combination thereof. 

[0350] Preferably, the weight ratio of curcumin to the second lipophilic drug is 30:1 ~ 1:10. 

[0351] Preferably, in steps (a2) and (b2), the weight ratio of the curcumin and the first 

surfactant is 1 : 4 to 1 : 500. 

[0352] Preferably, in steps (a3) and (b3), the weight ratio of the second lipophilic drug and the 

second surfactant is 1 : 4 to 1 : 500. 

[0353] Preferably, in step (c2) and/or (c3), the pharmaceutically acceptable aqueous solution 

is water for injection, aqueous solution for injection, or normal saline. 

[0354] Preferably, in step (c2) and/or (c3), the pharmaceutically acceptable aqueous solution 

comprises a local anesthetic. 

[0355] Preferably, the local anesthetic is at least one of amides, para-aminobenzoic acid esters, 

and amino ethers, or combination thereof 

[0356] Preferably, the amides are at least one of dibucaine, lidocaine, mepivacaine HCl, 

bupivacine HCl, pyrrocaine HCl, Prilocaine HCl, digammacaine, and oxethazaine, or 

combination thereof. 

[0357] Preferably, the para-aminobenzoic acid esters are at least one of butacaine, 

dimethocaine, and tutocaine, or combination thereof. 

[0358] Preferably, the amino ethers are at least one of quinisocaine and pramocaine, or 

combination thereof. 

[0359] Preferably, in step (c2) and/or (c3), the pharmaceutically acceptable aqueous solution 



  

 67 

solution comprises an antioxidant. 

[0360] Preferably, the antioxidant is at least one of beta-carotene, lutein, lycopene, 

bilirubin, vitamin A, vitamin C (ascorbic acid), vitamin E, uric acid, nitric oxide, 

nitroxide, pyruvate, catalase, superoxide dismutase, glutathione peroxidases, N-acetyl 

cysteine, and naringenin, or combination thereof. 

[0361] The present invention provides a second prepration of the curcumin-other 

lipophilic drug complex pharmaceutical composition, and the second preparation method 

of the curcumin-other lipophilic drug complex pharmaceutical composition is more 

concise than the first preparation method of the curcumin-other lipophilic drug complex 

pharmaceutical composition; the procedure of the second preparation method for the 

curcumin-other lipophilic drug complex pharmaceutical composition is as follows: 

(a4) Mixing curcumin, the second lipophilic drug, and a solvent, and 

stirring at 200~500 rpm until curcumin dissolves completely; 

(b4) Adding a pharmaceutically acceptable surfactant and stirring well at 

100 ~ 300 rpm to volatilize the solvent, wherein, the hydrophilic-lipophilic 

balance value (HLB value) of the surfactant is greater than 10; 

(c4) Once the solvent volatilizes completely, slowly adding a 

pharmaceutically acceptable aqueous solution and mixing well to form 

drug-containing micelles and the second lipophilic drug-containing micelles; 

and 

(d4) Filtering through a 0.2 um filter, and storing the filtered solution 

comprising the drug-containing micelles and the second lipophilic 

drug-containing micelles in dark and refrigeration. 

 

[0362] The types and ranges of the solvents, the surfactants, the pharmaceutically 

acceptable aqueous solutions, and the second lipophilic drugs used in the second 
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preparation for the curcumin-other lipophilic drug complex pharmaceutical composition 

are the same as those used in the first preparation of the curcumin-other lipophilic drug 

complex pharmaceutical composition. Additionally, the ranges of relative ratios of the 

ingredients used in the second preparation of the curcumin-other lipophilic drug complex 

pharmaceutical composition are the same as those of the first preparation of the 

curcumin-other lipophilic drug complex pharmaceutical composition. 

[0363] Preferably, the pharmaceutical composition comprises a local aesthetic and/or 

an antioxidant. 

[0364] Preferably, the types and ranges of the local anesthetics and the antioxidants of 

the second preparation of the curcumin-other lipophilic drug complex pharmaceutical 

composition are the same as those used in the first preparation of the curcumin-other 

lipophilic drug complex pharmaceutical composition. 

 

Experiment 9: The effects of curcumin-green tea extract complex subcutaneous injection 

formulation on the subcutaneous fat of rats 

 

[0365] Experiment 9-1: The effects of green tea extract simple subcutaneous injection 

formulation on the subcutaneous fat of rats 

[0366] Preparation of the green tea extract subcutaneous injection formulation: 

Green tea extract was mixed with an appropriate amount of normal saline for 

injection to obtain the green tea extract subcutaneous injection formulation. 

[0367] The rats were assigned into a high-fat diet control group and a green tea extract 

group with 6 rats in each group. The rats were fed in the same manner described in 

Experiment 2. The green tea extract subcutaneous injection formulation was injected into 

the lower inguinal subcutaneous fat layer of rats in the green tea extract group. Each 

injected dosage was 8 mg of green tea extract per kilogram of body weight (8 mg/kg). 
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Rats in the high-fat diet control group were injected with the same volume of water for 

injection in the same manner described above. 

[0368] The injection sites mentioned above were the lower inguinal fat pads of rats. 

Bilateral injections were administered evenly once a day on day 1, 3, and 5 of the 

experiment. The rats were fed with high-fat diet for the entire duration of the experiment. 

Their weight changes were recorded daily, and food and water consumption was recorded 

weekly. The experiment lasted for 20 days, and the rats were euthanized on day 21 by 

CO2.  

[0369] Please refer to Figure 11. Figure 11 is a bar graph showing the effects of the 

green tea extract subcutaneous injection formulation without excipient on localized 

subcutaneous fat of rats 

[0370] Results in Figure 11 showed that the relative weight of the lower inguinal 

subcutaneous fat of rats in the high-fat diet control group was 100.00±21.51%, the 

relative weight of the lower inguinal subcutaneous fat of rats in the green tea extract 

group was 99.50±13.14%. There was no significant difference between the relative 

weight of the lower inguinal subcutaneous fat of rats in the green tea extract group and 

that of rats in the high-fat diet control group, indicating that a hydrophilic plant 

extract-green tea extract composition without excipient cannot reduce the fat at the 

administration site (localized fat).  

[0371] Experiment 9-2: The effects of dosing frequency on the subcutaneous fat and 

the body weight of rats  

[0372] In this experiment, rats in each group were administered with an equal amount 

of total injected dosage of the curcumin-green tea extract complex pharmaceutical 

composition but with different dosing frequency to assess the effects of dosing frequency 

on the subcutaneous fat and the body weight of rats. In this experiment, other rats were 

administered with the main ingredient of a local lipolysis injection formulation available 
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in the market to simultaneously compare the effects of the curcumin-green tea extract 

complex pharmaceutical composition of the present invention and the local lipolysis 

injection formulation in the market on the subcutaneous fat and the body weight of rats. 

[0373] A sodium deoxycholate solution and the curcumin-green tea extract complex 

pharmaceutical composition were prepared as follows: 

[0374] Preparation of the sodium deoxycholate solution: same as the preparation of the 

sodium deoxycholate solution in Experiment 7-4.  

[0375] Preparation of the curcumin-green tea extract complex pharmaceutical 

composition: 0.8 g of curcumin was mixed with 150~200 mL of dichloromethane and 

stirred at 150~500 rpm to completely dissolve curcumin. 40 g of Kolliphor ELP (also 

known as Cremophor ELP, abbreviated as ELP) was added and stirred at 100~300 rpm to 

volatilize dichloromethane. Once dichloromethane volatilized completely, normal saline 

for injection was slowly added to a total volume of 200 mL. Wherein, the normal saline 

for injection comprised 0.2 g of green tea extract. The solution was mixed well to obtain 

the curcumin-green tea extract complex solution comprising ELP. Said curcumin-green 

tea extract complex solution comprising ELP comprised drug-containing micelles, the 

total concentration of curcumin and green tea was 5 mg/mL, and the weight ratio of 

curcumin and green tea extract was 4:1 

[0376] The rats were randomly assigned into 4 groups, which were a high-fat diet 

control group, a sodium deoxycholate group, a high-dosing frequency curcumin-green tea 

extract group (abbreviated as high-dosing frequency group in this experiment), and a 

low-dosing frequency curcumin-green tea extract group (abbreviated as low-dosing 

frequency group). The rats were fed in the same manner described in Experiment 2. 

[0377] The drugs were administered as follows: 

[0378] The sodium deoxycholate group: The sodium deoxycholate solution was 

injected to the lower inguinal subcutaneous fat layer of rats in the sodium deoxycholate 
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group. Each injection volume was 4 mL per kilogram of body weight (4 mL/kg), such 

that each injected dosage was 10.3 mg/kg (10.3 mg/kg; calculation: 2.575 mg/mL x 4 

mL/kg = 10.3 mg/kg). Rats were injected once a day on day 1, 3, and 5 of the experiment, 

with 3 injections in total, such that the total dosage was 30.9 mg/kg (10.3 mg/kg x 3 times 

= 30.9 mg/kg).  

[0379] The high-dosing frequency group: The curcumin-green tea extract complex 

pharmaceutical composition was injected to the lower inguinal subcutaneous fat layer of 

rats in the high-dosing frequency group. Each injection volume was 4 mL per kilogram of 

body weight (4 mL/kg), such that each injected dosage was 20 mg/kg (20 mg/kg; 

calculation: 5 mg/mL x 4 mL/kg = 20 mg/kg). Rats were injected once a day on day 1, 3, 

5, 7, 9, and 11 of the experiment, with 6 injections in total, such that the total dosage was 

120 mg/kg (20 mg/kg x 6 times = 120 mg/kg).  

[0380] The low-dosing frequency group: The curcumin-green tea extract complex 

pharmaceutical composition was injected to the lower inguinal subcutaneous fat layer of 

rats in the low-dosing frequency group. Each injection volume was 8 mL per kilogram of 

body weight (8 mL/kg), such that each injected dosage was 40 mg/kg (40 mg/kg; 

calculation: 5 mg/mL x 8 mL/kg = 40 mg/kg). Rats were injected once a day on day 1, 3, 

and 5 of the experiment, with 3 injections in total, such that the total dosage was 120 

mg/kg (40 mg/kg x 3 times = 120 mg/kg).  

[0381] The high-fat diet control group: rats were injected with water for injection in 

the same manner described above.  

[0382] The rats were fed with high-fat diet for the entire duration of the experiment. 

The experiment lasted for 20 days, and the rats were euthanized on day 21 by CO2 

[0383] Please refer to Figure 12A and 12B. Figure 12A is a bar graph showing the 

effects of the dosing frequency of the curcumin-green tea extract complex pharmaceutical 

composition on localized subcutaneous fat of rats. Figure 12B is a bar graph showing the 
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effect of the dosing frequency of the curcumin-green tea extract complex pharmaceutical 

composition on total body weight gain of rats. 

[0384] Results in Figure 12A showed that the relative weight of the lower inguinal 

subcutaneous fat of rats in the high-fat diet control group was 100.0±22.6%, the relative 

weight of the lower inguinal subcutaneous fat of rats in the sodium deoxycholate group 

was 88.8±16.7%, the relative weight of the lower inguinal subcutaneous fat of rats in the 

high-dosing frequency group was 57.6±7.4%, and the relative weight of the lower 

inguinal subcutaneous fat of rats in the low-dosing frequency group was 60.7±4.0%. 

 

[0385] Comparing to the high-fat diet control group, both the high-dosing frequency 

group and the low-dosing frequency group can significantly reduce the fat at the 

administration site (localized fat) (p<0.05). Thus, if the concentration of the 

curcumin-green tea extract complex pharmaceutical composition is sufficient, low-dosing 

frequency can achieve the effect of local lipolysis.  

[0386] Comparing to the low-dosing frequency group, the lipolysis effect of the 

high-dosing frequency group is better. Although there was no significant difference 

between high-dosing frequency and low-dosing frequency, the high-dosing frequency can 

achieve a better trend of local lipolysis effect. 

[0387] Results in Figure 12B showed that the relative weight gain of rats in the 

high-fat diet control group was 100.0±11.6%, the relative weight gain of rats in the 

sodium deoxycholate group was 100.2±12.6%, the relative weight gain of rats in the 

high-dosing frequency group was 58.7±9.0%, and the relative weight gain of rats in the 

low-dosing frequency group was 74.9±9.0%. Comparing to the relative weight gain of 

rats in the high-fat diet control group, the relative weight gain of rats in both the 

low-dosing frequency group and the high-dosing frequency group was significantly 

decreased (p<0.05), and the relative weight gain was reduced by 25.1% and 41.3%, 
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respectively, showing that the weight loss effect was very significant. 

[0388] Therefore, the curcumin-green tea extract complex pharmaceutical composition 

of the present invention can significantly reduce the body weight, and the weight loss 

efficacy of high-dosing frequency is significantly better than that of low-dosing 

frequency (p<0.05). 

[0389] Based on the experiences of the inventor, when the dosing frequency suitable 

for rats is 3~6 times, the dosing frequency suitable for human is 1~12 times. Preferably, 

the dosing frequency for human is 1~6 times. 

[0390] Preferably, the dosing frequency for human is 1~12 times every other day to 

every 30 days. Preferably, the dosing frequency for human is 1~6 times every other day 

to every 30 days. Or, preferably, the dosing frequency for human is 3~60 times every 

other day to every 20 days; preferably, the dosing frequency for human is 6~42 times 

every other day to every 14 days. 

 

Experiment 10: The effects of curcumin complex pharmaceutical compositions on 

lipolysis 

[0391] Curcumin and hydrophilic drugs expect green tea extract were used in this 

experiment to prepare complex pharmaceutical compositions to assess the lipolysis 

efficacy of various hydrophilic complex pharmaceutical compositions on mature 

adipocytes. 

[0392] This experiment uses caffeine and L-carnitine to prepare various hydrophilic 

complex pharmaceutical compositions. 

 

[0393] Experiment 10-1: Cytotoxicity test 

Determine if 50 ppm of caffeine and L-carnitine have toxicity to cells other than 

adipocytes by MTT assay. Only if the drug is deemed non-toxic will lipolysis test 
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be proceeded.  

[0394] Experimental results showed that 50 ppm of caffeine and L-carnitine are not 

cytotoxic to rat somatic cells expect adipocytes, so this dosage will not affect the general 

somatic cells. 

 

[0395] Experiment 10-2: Lipolysis efficacy on mature adipocytes 

[0396] A sterile water control group cell culture medium, a curcumin cell culture 

medium, a caffeine cell culture medium, an L-carnitine cell culture medium, a 

curcumin-caffeine complex cell culture medium, and a curcumin-L-carnitine complex 

cell culture medium were prepared as follows: 

[0397] The sterile water control group cell culture medium: Sterile water was mixed 

with a cell culture medium to prepare the sterile water control group cell culture medium. 

Wherein, the volume ratio of sterile water and the cell culture medium was 1:1000. 

[0398] The curcumin cell culture medium: same as the preparation of the curcumin 

cell culture medium in Experiment 8-2. 

[0399] The caffeine cell culture medium: Caffeine (purchased from Sigma-Aldrich) 

was mixed with an appropriate amount of sterile water to obtain a caffeine solution. The 

caffeine solution was mixed with a cell culture medium to prepare the caffeine cell 

culture medium containing 50 ppm of caffeine. Wherein, the volume ratio of the caffeine 

cell culture medium and the cell culture medium was 1:1000. 

[0400] The L-carnitine cell culture medium: L-carnitine (purchased from 

Sigma-Aldrich) was mixed with an appropriate amount of sterile water to obtain a 

L-carnitine solution. The L-carnitine solution was mixed with a cell culture medium to 

prepare the caffeine cell culture medium containing 50 ppm of L-carnitine. Wherein, the 

volume ratio of the L-carnitine cell culture medium and the cell culture medium was 

1:1000. 
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[0401] The curcumin-caffeine complex cell culture medium: Curcumin and caffeine 

were mixed with an appropriate amount of sterile water to prepare a curcumin-caffeine 

complex solution. Wherein, the weight ratio of curcumin and caffeine was 2:3. The 

curcumin-caffeine complex solution was mixed with a cell culture medium to prepare the 

curcumin-caffeine complex cell culture medium containing 50 ppm of curcumin-caffeine 

complex drug. Wherein, the concentration of curcumin was 20 ppm, the concentration of 

caffeine was 30 ppm, and the volume ratio of the curcumin-caffeine complex solution 

and the cell culture medium was 1:1000. 

[0402] The curcumin-L-carnitine complex cell culture medium: Curcumin and 

L-carnitine were mixed with an appropriate amount of sterile water to prepare a 

curcumin-L-carnitine complex solution. Wherein, the weight ratio of curcumin and 

L-carnitine was 2:3. The curcumin-L-carnitine complex solution was mixed with a cell 

culture medium to prepare the curcumin-L-carnitine complex cell culture medium 

containing 50 ppm of curcumin-L-carnitine complex drug. Wherein, the concentration of 

curcumin was 20 ppm, the concentration of L-carnitine was 30 ppm, and the volume ratio 

of the curcumin-L-carnitine complex solution and the cell culture medium was 1:1000. 

[0403] Preparation of the mature adipocytes was the same as that of Experiment 8-2. 

[0404] The adipocytes were assigned into 6 groups, which were a sterile water group, 

a curcumin group, a caffeine group, an L-carnitine group, a curcumin-caffeine complex 

group, and a curcumin-L-carnitine complex group. 

[0405] The mature adipocytes in the sterile water group, the curcumin group, the 

caffeine group, the L-carnitine group, the curcumin-caffeine complex group, and the 

curcumin-L-carnitine complex group were cultured with the sterile water control group 

cell culture medium, the curcumin cell culture medium, the caffeine cell culture medium, 

the L-carnitine cell culture medium, the curcumin-caffeine complex cell culture medium, 

and the curcumin-L-carnitine complex cell culture medium, respectively, for 24 hours. 
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[0406] Annexin V protein (purchased from eBioscience) and propidium iodide (PI; 

purchased from eBioscience) were mixed with the cells in each group for a period of 

time, and then the percentage of cells labeled by annexin V protein and PI in each group 

was analyzed by flow cytometry to assess the percentage of mature adipocytes 

undergoing apoptosis. Wherein, when a mature adipocyte is labeled by both annexin V 

protein and PI, it indicates that the cell is undergoing apoptosis; when more mature 

adipocytes are undergoing apoptosis, it indicates that the lipolysis efficacy of the 

administered drug is better, and it also indicates that lipolysis is mediated through 

apoptosis but not necrosis. 

[0407] Because the total dosage of the administered drug was 50 ppm, and 40% was 

curcumin and 60% was caffeine, therefore, the lipolysis efficacy of the curcumin-caffeine 

complex group should be close to the average of that of the curcumin group and the 

caffeine group. If the lipolysis efficacy of the curcumin-caffeine complex group is 

significantly better than the average of the curcumin group and the caffeine group, it 

indicates that curcumin and caffeine in the curcumin-caffeine complex pharmaceutical 

composition manifests synergy. Similarly, because the total dosage of the administered 

drug was 50 ppm, and 40% was curcumin and 60% was L-carnitine, therefore, the 

lipolysis efficacy of the curcumin-L-carnitine complex group should be close to the 

average of that of the curcumin group and the caffeine group. If the lipolysis efficacy of 

the curcumin-L-carnitine complex group is significantly better than the average of the 

curcumin group and the L-carnitine group, it indicates that curcumin and L-carnitine in 

the curcumin-L-carnitine complex pharmaceutical composition manifests synergy.  

[0408] Please refer to Figure 13. Figure 13 is a bar graph showing the effects of 

curcumin-other hydrophilic drug complex pharmaceutical compositions on promoting 

apoptosis of mature adipocytes. 

[0409] Results in Figure 13 showed that the percentage of apoptotic cells of the sterile 



  

 77 

water control group was 0.8±0.4%, the percentage of apoptotic cells of the curcumin 

group was 78.4±5.4%, the percentage of apoptotic cells of the caffeine group was 

2.0±1.7%, the percentage of apoptotic cells of the L-carnitine group was 1.7±0.5%, the 

percentage of apoptotic cells of the curcumin-caffeine complex group was 69.3±4.5%, 

and the percentage of apoptotic cells of the curcumin-L-carnitine complex group was 

74.1±10.2%. 

[0410] Comparison among the apoptosis efficacy of the curcumin group, the caffeine 

group, and the curcumin-caffeine complex group demonstrated that curcumin and 

caffeine in the curcumin-caffeine complex pharmaceutical composition manifests synergy 

in lipolysis efficacy. 

[0411] Comparison among the apoptosis efficacy of the curcumin group, the 

L-carnitine group, and the curcumin-L-carnitine complex group demonstrated that 

curcumin and L-carnitine in the curcumin-L-carnitine complex pharmaceutical 

composition manifests synergy in lipolysis efficacy. 

[0412] Therefore, complex pharmaceutical compositions formed by curcumin and 

various hydrophilic drugs can all achieve the effect of lipolysis, and there are synergies 

between curcumin and various hydrophilic drugs in the effects of lipolysis. Therefore, the 

present invention uses curcumin and various hydrophilic drugs to prepare 

drug-containing micelles and a second lipophilic drug-containing micelles, and further 

prepares curcumin-other hydrophilic drug complex pharmaceutical compositions, which 

are the pharmaceutical compositions capable of being used for localized lipolysis and 

weight reduction. 

[0413] The present invention provides a preparation for a curcumin-hydrophilic drug 

complex pharmaceutical composition, and the curcumin-hydrophilic drug complex 

pharmaceutical composition comprises drug-containing micelles and a hydrophilic drug; 

the procedure to prepare the curcumin-hydrophilic drug complex pharmaceutical 
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composition is as follows: 

(a5) Mixing curcumin with a solvent and stirring at 150~500 rpm at room 

temperature until curcumin dissolves completely; 

(b5) Adding a pharmaceutically acceptable surfactant and stirring well at 100 

~ 300 rpm to volatilize the solvent, wherein, the hydrophilic-lipophilic balance 

value (HLB value) of the surfactant is greater than 10; 

(c5) Once the solvent volatilizes completely, slowly adding a first 

pharmaceutically acceptable aqueous solution and stirring well at 100~300 rpm to 

form drug-containing micelles and; and 

(d5) Filtering through a 0.2 um filter, and storing the filtered solution 

comprising drug-containing micelles in dark and refrigeration; 

[0414] Wherein, the first pharmaceutically acceptable aqueous solution comprises a 

hydrophilic drug. 

[0415] Preferably, the first pharmaceutical composition comprises a local aesthetic. 

[0416] Preferably, the local anesthetic is at least one of amides, para-aminobenzoic 

acid esters, and amino ethers, or combination thereof 

[0417] Preferably, the amides are at least one of dibucaine, lidocaine, mepivacaine 

HCl, bupivacine HCl, pyrrocaine HCl, Prilocaine HCl, digammacaine, and oxethazaine, 

or combination thereof. 

[0418] Preferably, the para-aminobenzoic acid esters are at least one of butacaine, 

dimethocaine, and tutocaine, or combination thereof. 

[0419] Preferably, the amino ethers are at least one of quinisocaine and pramocaine, or 

combination thereof. 

[0420] Preferably, the first pharmaceutically acceptable aqueous solution comprises an 

antioxidant. 

[0421] Preferably, the antioxidant is at least one of beta-carotene, lutein, lycopene, 
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bilirubin, vitamin A, vitamin C (ascorbic acid), vitamin E, uric acid, nitric oxide, nitroxide, 

pyruvate, catalase, superoxide dismutase, glutathione peroxidases, N-acetyl cysteine, and 

naringenin, or combination thereof. 

[0422] Preferably, in step (a5), the boiling point of the solvent is lower than that of pure water. 

[0423] Preferably, in step (a5), the solvent is a hydrophilic solvent.  

[0424] Preferably, the hydrophilic solvent is at least one of methanol, ethanol, acetone, and 

other hydrophilic solvents, or combination thereof. 

[0425] Preferably, the solvent in step (a5) is a lipophilic (hydrophobic) solvent. 

[0426] Preferably, the lipophilic (hydrophobic) solvent is at least one of ether, benzene, 

chloroform, dichloromethane, hexane, and other lipophilic (hydrophobic) solvents, or 

combination thereof. 

[0427] Preferably, in step (b5), the surfactant is a non-ionic surfactant. 

[0428] Preferably, the non-ionic surfactant is at least one of polysorbate 80 (Tween 80), 

polyoxyl 15 hydroxystearate (solutol HS 15), polyoxyethylene castor oil derivatives, and other 

non-ionic surfactants, or combination thereof. 

[0429] Preferably, the polyoxyethylene castor oil derivative is at least one of Kolliphor ELP 

(also known as also known as polyoxyl 35 castor oil, polyoxyl 35 hydrogenated castor oil or 

Cremophor ELP), cremophor RH 40, and other polyoxyethylene castor oil derivatives, or 

combination thereof. 

[0430] Preferably, between steps (c5) and (d5), it further includes the steps: 

    (c51) Adding a second pharmaceutically acceptable aqueous solution and mixing well to 

completely dissolve the second pharmaceutically acceptable aqueous solution. 

[0431] Preferably, the hydrophilic drug is dissolved in the first pharmaceutically acceptable 

aqueous solution, the drug-containing micelle is a microstructure formed by the surfactant, and 

curcumin is encapsulated in said drug-containing micelle. 

[0432] Preferably, the hydrophilic drug in the first pharmaceutically acceptable 
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aqueous solution is at least one of green tea extract, epigallocatechin gallate, epicatechin, 

epicatechin gallate, epigallocatechin, gallocatechin gallate, gallocatechin, catechin 

gallate, catechin, epigallocatechin gallate (EGCG), caffeine, carnitine, L-carnitine, 

synephrine, chlorogenic acid, and other hydrophilic drugs, or combination thereof.  

[0433] Preferably, in steps (a5) and (c5), the weight ratio of the curcumin and the 

hydrophilic drug is 30:1 to 1:10. 

[0434] Preferably, in steps (a5)~(c5), based on 1 weight unit defined as the total 

weight of the curcumin and the hydrophilic drug, the weight of the surfactant is 0.24~70 

weight units; or, the weight ratio of the total weight of the curcumin and the hydrophilic 

drug to the surfactant is 4:1 to 1:70. 

[0435] Preferably, in steps (a5), (c5), and (c51), based on one weight unit defined as 

the total weight of the curcumin and the hydrophilc drug, the total weight of the first 

pharmaceutically acceptable aqueous solution and the second pharmaceutically 

acceptable aqueous solution is 16~400 weight units. 

[0436] Preferably, in steps (c5) and (c51), the first pharmaceutically acceptable 

aqueous solution and the second pharmaceutically acceptable aqueous solution are water 

for injection, aqueous solution for injection, or normal saline. 

[0437] As demonstrated by the examples of the present invention, the curcumin simple 

pharmaceutical composition, the curcumin-resveratrol complex pharmaceutical 

composition, the curcumin-green tea extract complex pharmaceutical composition, the 

curcumin-other lipophilic drug complex pharmaceutical composition, and the 

curcumin-hydrophilic drug complex pharmaceutical composition provided by the present 

invention, and other pharmaceutical compositions provided by the present invention can 

all reduce the localized fat, and can reduce the body weight. Therefore, the curcumin 

simple pharmaceutical composition, the curcumin-resveratrol complex pharmaceutical 

composition, the curcumin-green tea extract complex pharmaceutical composition, the 
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curcumin-other lipophilic drug complex pharmaceutical composition, and the 

curcumin-hydrophilic drug complex pharmaceutical composition provided by the present 

invention, and other pharmaceutical compositions provided by the present invention can 

be used to prepare subcutaneous implanted devices, subcutaneous implants, solutions for 

implanted infusion, cream, or patches, which is capable of being administered at the sites 

requiring subcutaneous fat reduction by subcutaneous implantation, implanted infusion, 

cream, or patch application. Or, the pharmaceutical compositions can be used to prepare 

subcutaneous implanted devices, subcutaneous implants, solutions for implanted 

infusion, cream, or patches, which is capable of being administered to an subject by 

subcutaneous implantation, intravenous injection, implanted infusion, cream, or patch 

application to reduce the body weight of the subject. 

[0438] Preferably, the curcumin simple pharmaceutical composition, the 

curcumin-resveratrol complex pharmaceutical composition, the curcumin-green tea 

extract complex pharmaceutical composition, the curcumin-other lipophilic drug complex 

pharmaceutical composition, and the curcumin-hydrophilic drug complex pharmaceutical 

composition provided by the present invention, and other pharmaceutical compositions 

provided by the present invention can reduce the fat at the administration site or the body 

weight by subcutaneous fat injection. Thus, the curcumin simple pharmaceutical 

composition, the curcumin-resveratrol complex pharmaceutical composition, the 

curcumin-green tea extract complex pharmaceutical composition, the curcumin-other 

lipophilic drug complex pharmaceutical composition, and the curcumin-hydrophilic drug 

complex pharmaceutical composition, and other pharmaceutical compositions provided 

by the present invention can be used to prepare subcutaneous fat layer injection 

formulation or subcutaneous injection formulation for reducing localized subcutaneous 

fat. 

[0439] Preferably, the curcumin simple pharmaceutical composition, the 
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curcumin-resveratrol complex pharmaceutical composition, the curcumin-green tea 

extract complex pharmaceutical composition, the curcumin-other lipophilic drug complex 

pharmaceutical composition, and the curcumin-hydrophilic drug complex pharmaceutical 

composition provided by the present invention, and other pharmaceutical compositions 

provided by the present invention can reduce the body weight by subcutaneous fat 

injection formulation or intravenous injection. Thus, the curcumin simple pharmaceutical 

composition, the curcumin-resveratrol complex pharmaceutical composition, the 

curcumin-green tea extract complex pharmaceutical composition, the curcumin-other 

lipophilic drug complex pharmaceutical composition, and the curcumin-hydrophilic drug 

complex pharmaceutical composition provided by the present invention, and other 

pharmaceutical compositions provided by the present invention can be used to prepare 

subcutaneous fat layer injection formulation, intravenous injection formulation, and 

subcutaneous injection formulation for reducing body weight. 

[0440] The foregoing descriptions are merely the preferred embodiments of the 

present invention and are not intended to limit the scope of patent application of the 

present invention. Therefore, any alteration or modification that does not depart from the 

spirits disclosed herein should be included within the scope of patent application of the 

present invention. 
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What is claimed is: 

 

1. An injectable pharmaceutical composition to be administered at a local site of a 

subject, comprising: 

a first non-ionic surfactant having a hydrophilic-lipophilic balance value (HLB 

value) greater than 10, and selected from the group consisting of a polyoxyethylene 

castor oil derivative, polyoxyl 15 hydroxystearate (solutol HS 15) and a combination 

thereof; and 

curcuminoid encapsulated in first micelles formed by the first non-ionic 

surfactant, and the weight ratio of the curcuminoid to the first non-ionic surfactant 

being 1:8 -1:500. 

2. The injectable pharmaceutical composition of claim 1, wherein the polyoxyethylene 

castor oil derivative is selected from the group consisting of polyoxyl 35 castor oil, 

polyoxyl 40 hydrogenated castor oil, other polyoxyethylene castor oil derivatives, and 

combinations thereof. 

3. The injectable pharmaceutical composition of claim 1, wherein the weight ratio of the 

curcuminoid to the first non-ionic surfactant is 1:8 - 1:150. 

4. The injectable pharmaceutical composition of claim 3, wherein the weight ratio of the 

curcuminoid to the first non-ionic surfactant is 1:20- 1:150. 

5. The injectable pharmaceutical composition of claim 1, wherein the concentration of 

curcuminoid in the injectable pharmaceutical composition is 0.3- 120 mg/g. 

6. The injectable pharmaceutical composition of claim 5, wherein the concentration of 

curcuminoid in the injectable pharmaceutical composition is 2 - 91 mg/g. 

7. The injectable pharmaceutical composition of claim 1, wherein the diameter of the 

first micelles is 3 - 50 nm. 

8. The injectable pharmaceutical composition of claim 7, wherein the diameter of the 
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first micelles is 5 - 20 nm. 

9. The injectable pharmaceutical composition of claim 1, wherein the injectable 

pharmaceutical composition further comprises a pharmaceutically acceptable aqueous 

solution. 

10.  The injectable pharmaceutical composition of claim 1 or 9, wherein the injectable 

pharmaceutical composition further comprises a second lipophilic active agent 

different from the curcuminoid, which is encapsulated in second micelles formed by a 

second non-ionic surfactant. 

11. The injectable pharmaceutical composition of claim 10, wherein the second non-ionic 

surfactant has a hydrophilic-lipophilic balance value (HLB value) greater than 10. 

12. The injectable pharmaceutical composition of claim 10, wherein the second non-ionic 

surfactant is selected from the group consisting of polysorbate 80 (Tween 80), 

polyoxyl 15 hydroxystearate (solutol HS 15), a polyoxyethylene castor oil derivative, 

other non-ionic surfactants and combinations thereof. 

13. The injectable pharmaceutical composition of claim 10, wherein the second lipophilic 

active agent is selected from the group consisting of quercetin, synephrine, puerarin, 

resveratrol, other lipophilic active agents, and combinations thereof. 

14. The injectable pharmaceutical composition of claim 10, wherein the weight ratio of 

the curcuminoid to the second lipophilic active agent is 30:1 - 1:10. 

15. The injectable pharmaceutical composition of claim 1 or 9, wherein the injectable 

pharmaceutical composition further comprises a hydrophilic active agent. 

16. The injectable pharmaceutical composition of claim 15, wherein the hydrophilic 

active agent is selected from the group consisting of green tea extract, 

epigallocatechin gallate, epicatechin, epicatechin gallate, epigallocatechin, 

gallocatechin gallate, gallocatechin, catechin gallate, catechin, epigallocatechin 

gallate (EGCG), caffeine, carnitine, L-carnitine, synephrine, chlorogenic acid, other 
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hydrophilic active agents, and combinations thereof. 

17. The injectable pharmaceutical composition of claim 15, wherein the weight ratio of the 

curcuminoid to the hydrophilic active agent is 30:1 to 1:10. 

18. An aesthetic method of reducing the subcutaneous fat at a local site of a subject, comprising a 

step of administering a composition to the local site of the subject, wherein, the composition 

comprises: 

a first non-ionic surfactant having a hydrophilic-lipophilic balance value (HLB value) 

greater than 10; and 

curcuminoid encapsulated in first micelles formed by the first non-ionic surfactant. 

19. The aesthetic method of claim 18, wherein the first non-ionic surfactant is selected from 

polysorbate 80 (Tween 80), polyoxyl 15 hydroxystearate (solutol HS 15), polyoxyethylene 

castor oil derivatives, other non-ionic surfactants, and combinations thereof. 

20. The aesthetic method of claim 19, wherein the polyoxyethylene castor oil derivative is 

selected from polyoxyl 35 castor oil, polyoxyl 40 hydrogenated castor oil, other 

polyoxyethylene castor oil derivatives, and combinations thereof. 

21. The aesthetic method of claim 18, wherein the weight ratio of the curcuminoid to the first 

non-ionic surfactant is 1:5 to 1:500. 

22. The aesthetic method of claim 18, wherein the concentration of curcuminoid in the 

composition is 0.3 - 120 mg/g. 

23. The aesthetic method of claim 18, wherein the diameter of the first micelles is 3 - 50 nm. 

24. The aesthetic method of claim 18, wherein the composition further comprises an aqueous 

solution. 

25. The aesthetic method of claim 18 or 24, wherein the composition further comprises a 
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second lipophilic active agent different from the curcuminoid, which is encapsulated in 

second micelles formed by a second non-ionic surfactant. 

26. The aesthetic method of claim 25, wherein the hydrophilic-lipophilic balance value (HLB 

value) of the second non-ionic surfactant is greater than 10. 

27. The aesthetic method of claim 25, wherein the second non-ionic surfactant is selected from 

polysorbate 80 (tween 80), polyoxyl 15 hydroxystearate (solutol HS 15), polyoxyethylene 

castor oil derivatives, other non-ionic surfactants, and combinations thereof. 

28. The aesthetic method of claim 27, wherein the second non-ionic surfactant is selected from 

polyoxyl 35 castor oil, polyoxyl 40 hydrogenated castor oil, other polyoxyethylene castor oil 

derivatives, and combinations thereof. 

29. The aesthetic method of claim 25, wherein the second lipophilic active agent is selected from 

quercetin, synephrine, puerarin, resveratrol, any lipophilic active agent, and combinations 

thereof. 

30. The aesthetic method of claim 25, wherein the weight ratio of the curcuminoid to the second 

lipophilic active agent is 30:1 - 1:10. 

31. The aesthetic method of claim 18 or 24, wherein the composition further comprises a 

hydrophilic active agent. 

32. The aesthetic method of claim 31, wherein the hydrophilic active agent is selected from green 

tea extract, epigallocatechin gallate, epicatechin, epicatechin gallate, epigallocatechin, 

gallocatechin gallate, gallocatechin, catechin gallate, catechin, epigallocatechin gallate 

(EGCG), caffeine, carnitine, L-carnitine, synephrine, chlorogenic acid, other hydrophilic 

active agents, and combinations thereof. 

33. The aesthetic method of claim 31, wherein the weight ratio of the curcuminoid to the 

hydrophilic active agent is 30:1 to 1:10. 

34. The aesthetic method of claim 18, wherein the composition is in a form of a 
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subcutaneous injection formulation, a subcutaneous fat layer injection formulation, a 

solution for implanted infusion, a cream formulation, a patch formulation, or other 

skin-absorption delivery systems. 

35. The aesthetic method of claim 18, wherein the dosage of the composition to be 

administered at the local site of the subject is 0.02 - 20 mg/cm
2
. 

36. The aesthetic method of claim 18, wherein the dosage of the composition to be 

administered at the local site of the subject is 0.01 - 40 mg/kg. 

37. The aesthetic method of claim 18, wherein the dosing frequency of the composition to 

be administered at the local site of the subject is 1-12 times every other day to every 

30 days. 

38. The aesthetic method of claim 18, wherein the composition further comprises at least 

one of a cosolvent, a suspending agent, and an oil phase excipient. 

39. The aesthetic method of claim 38, wherein the first micelles are co-formed by the first 

non-ionic surfactant and at least one of the oil phase excipient and the cosolvent. 

40. An aesthetic method of reducing body weight of a subject, comprising a step of 

administering a composition to the subject, wherein, the composition comprises: 

a first non-ionic surfactant having a hydrophilic-lipophilic balance value (HLB 

value) greater than 10; and 

curcuminoid encapsulated in first micelles formed by the first non-ionic 

surfactant. 

41. The aesthetic method of claim 40, wherein the composition further comprises an 

aqueous solution. 

42. The aesthetic method of claim 40 or 41, wherein the composition further comprises a 

second lipophilic active agent different from the curcuminoid, which is encapsulated in 

second micelles formed by a second non-ionic surfactant, the second lipophilic active 

agent being selected from quercetin, synephrine, puerarin, resveratrol, any lipophilic 
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active agent, and combinations thereof. 

43. The aesthetic method of claim 40 or 41, wherein the composition further comprises a 

hydrophilic active agent selected from green tea extract, epigallocatechin gallate, 

epicatechin, epicatechin gallate, epigallocatechin, gallocatechin gallate, gallocatechin, 

catechin gallate, catechin, epigallocatechin gallate (EGCG), caffeine, carnitine, 

L-carnitine, synephrine, chlorogenic acid, other hydrophilic active agents, and 

combinations thereof. 

44. The aesthetic method of claim 40, wherein the administering step is conducted by 

injecting to a local site of the subject the composition that is in a form of a 

subcutaneous injection formulation, an intravenous injection formulation, or a 

subcutaneous fat layer injection formulation.  

45. The aesthetic method of claim 44, wherein the dosage of the composition to be 

injected at the local site of the subject is 0.2 - 16 mg/cm
2
. 

46. The aesthetic method of claim 44, wherein the dosage of the composition to be 

injected at the local site of the subject is 0.4 - 40 mg/kg. 

47. The aesthetic method of claim 44, wherein the dosing frequency of the composition to 

be injected at the local site of the subject is 3-60 times every other day to every 20 

days. 

48. The aesthetic method of claim 40, wherein the composition further comprises at least one 

of a cosolvent, a suspending agent, and an oil phase excipient. 

49. The aesthetic method of claim 48, wherein the first micelles are co-formed by the first 

non-ionic surfactant and at least one of the oil phase excipient and cosolvent. 

50. The aesthetic method of claim 49, wherein the composition to be administered to the subject 

is in a form of a subcutaneous injection formulation, a subcutaneous fat layer injection 

formulation, an intravenous injection formulation, a solution for implanted infusion, a 

cream, a patch, or other skin-absorption delivery systems. 
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51. An aesthetic method  of promoting lipolysis, comprising administering of a 

composition comprising a first non-ionic surfactant having a hydrophilic-lipophilic 

balance value (HLB value) greater than 10, and curcuminoid encapsulated in first 

micelles formed by the first non-ionic surfactant. 

52. The aesthetic method of claim 51, wherein the weight ratio of the curcuminoid to the 

first non-ionic surfactant is 1:5 to 1:500. 

53. The aesthetic method of claim 51, wherein the concentration of curcuminoid in the 

composition is 0.3-120 mg/g. 

54. The aesthetic method of claim 51, wherein the diameter of the first micelles is 3-50 

nm. 

55. The aesthetic method of claim 51, wherein the composition further comprises an 

aqueous solution. 

56. The aesthetic method of claim 51 or 55, wherein the composition further comprises a 

second lipophilic active agent different from the curcuminoid, which is encapsulated 

in second micelles formed by a second non-ionic surfactant. 

57.  The aesthetic method of claim 56, wherein the weight ratio of the curcuminoid to the 

second lipophilic active agent is 30:1-1:10. 

58. The injectable pharmaceutical composition of claim 1, wherein the curcuminoid is 

curcumin. 

59.The aesthetic method of claim 18, wherein the curcuminoid is curcumin. 

60.The aesthetic method of claim 40, wherein the curcuminoid is curcumin. 

61.The aesthetic method of claim 51, wherein the curcuminoid is curcumin. 

 


