
79 

. CLAIMS 

We claim: 

1. A pharmaceutical composition comprising an effective amo 	t of at least one active 

compound selected from at least methylnaltrexone or a pharmaceut 	ally acceptable salt thereof, 

a calcium salt, and a chelating agent in an aqueous solution. 

2. The pharmaceutical composition of claim 1, where' 	the calcium salt and chelating agent 

are provided together as a calcium salt chelating agent. 

3. The pharmaceutical composition of clai i 	wherein the calcium salt chelating agent is 

selected 	from 	the 	group 	calcium 	ethy nediaminetetraacetic 	acid 	C.c.DTA), 	calcium 

diethylenetriaminepentaacetic 	acid 	(DTP 	calcium 	hydroxyethylenediaminetriacetic acid 

(HEDTA), calcium ethylene glycol-b. 	2-aminoethyl)-N,N,N', N'-tetraacetic acid (EGTA), 

calcium nitrilotriacetic acid (NTA), c 	cium citrate, and calcium salt derivatives thereof. 

4. The 	pharmaceutical 	composition 	of claim 	1 	wherein 	the 	active 	compound 	is 

methylnaltrexone bromide. 

5. The pharmace 	cal composition of claim 1, further comprising an isotonic agent. 

6. The p 	aceutical composition of claim 5 wherein the isotonic agent is selected from 

the group co 	sting of sodium chloride, mannitol, lactose, dextrose, glycerol, and sorbitol. 

7. /he pharmaceutical composition of claim 5, wherein the isotonic agent comprises a 

deli -ry vehicle selected from the group consisting of 5% Dextrose, Lactated Ringer's Injection, 

0 5% NaC1, 0.65% NaC1, and 0.9% NaC1. 
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8. The pharmaceutical composition of claim 3, wherein the calcium salt chef tong agent is 

calcium ethylenediaminetriacetic acid (EDTA),or calcium ethylene glycol-bis- 	-aminoethyl)- 

N,N,N% N'-tetraacetic acid (EGTA), or calcium salt derivatives thereof. 

9. The pharmaceutical composition of claim 1, wherein the solution as a pH of between 2.5 

and pH 6. 

10. The pharmaceutical composition of claim 9, wherein th pH is between about pH 3 and 

about pH 4. 

11. The pharmaceutical composition of claim 1 	rther comprising a stabilizing agent 

selected from the group consisting of glycine, be 	*ic acid, citric, glycolic, lactic, malic, and 

maleic acid 

12. A pharmaceutical composition comprising an effective amount of at least one active 

compound selected from at least methy n trexone or a pharmaceutically acceptable salt thereof, 

a calcium salt chelating agent, and 	stabilizing agent in an aqueous solution, wherein the 

solution has a pH of between 2.5 an 	6.0. 

13. The pharmaceutical co 	position of claim 12, wherein the calcium salt chelating agent is 

selected 	from 	the 	gro 	calcium 	ethylenediaminetetraacetic 	acid 	(EDTA), 	calcium 

diethylenetriarninepenta 	etic 	acid (DTPA), 	calcium 	hydroxyethylenediaminetriacetic 	acid 

(HEDTA), calcium 	ylene glycol-bis-(2-aminoethyl)-N,N,N, N'-tetraacetic acid (EGTA), 

calcium nitrilotriac 	is acid (NTA), calcium citrate, and calcium salt derivatives thereof. 

14. The 	annaceutical composition of claim 	12 wherein 	the active 	compound 	is 

methylnal exone bromide. 

/ 

15. The pharmaceutical composition of claim 12, further comprising an isotonic agent. 
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16. The pharmaceutical composition of claim 15 wherein the isotonic agent is/selected from 
i 

the group consisting of sodium chloride, mannitol, lactose, dextrose, glycerol, 	sorbitol. 

.i 
17. The pharmaceutical composition of claim 16, wherein the isotonic agent comprises a 

delivery vehicle selected from the group consisting of 5% Dextrose, La 'hated Ringer's Injection 

and 0.65%NaCI and 0.9% NaCI. 

18. The pharmaceutical composition of claim 12, wherein 	e aqueous solution comprises 

water for injection. 

19. The pharmaceutical composition of claim 13, wh 	in the calcium salt chelating agent is 

calcium ethylenediaminetriacetic acid (EDTA)or calcium ethylene glycol-bis-(2-aminoethyl)- 

N,NN,N1 -tetraacetic acid (EGTA), or calcium salt defrivatives thereof. 

20. The pharmaceutical composition accor. ng  to claim 12 wherein the stabilizing agent is 

glycine. 

21. The pharmaceutical compositio 	according to claim 20 wherein the glycine is glycine- 

HCI. 

22. The pharmaceutical co 	.osition according to claim 12, wherein an effective amount of 

glycine maintains the pH at a• out 3.0 to about 4.0. 

23. The pharinaceuti#al composition according to claim 22 wherein the pH is about 3.5. 

24. The pharm 	eutical composition according to claim 1, wherein the pharmaceutical 

composition is 	. 	unit dose 	contained in a vial, ampoule, or syringe for subcutaneous 

administration/ o a subject. 
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25. The pharmaceutical composition according to claim 1, wherein the/pharmaceutical 

composition is a dose concentrate for use as addition to an intravenous container, an intravenous 
/ 

bag or intravenous bottle for intravenous administration to a subject. 

I 
26. The pharmaceutical composition to claim 1, wherein the pharmaceutical composition is a 

dose concentrate in a sealed container wherein the container/has a space sufficient for 

introduction of a volume of aqueous solvent sufficient to fo 	a diluted solution of the dose 

concentrate. 
. 	. 

27. The pharmaceutical composition according to „claim 12, wherein the pharmaceutical 

composition is a unit dose contained in a vial, ampoule, or syringe for subcutaneous 

administration.  

28. The pharmaceutical composition acc 	ding to claim 12, wherein the pharmaceutical 

composition is a dose concentrate for use as ddition to an intravenous container, an intravenous 

bag or intravenous bottle for intravenous dministration. 

29. The pharmaceutical compos non to claim 12, wherein the pharmaceutical composition is 

a dose concentrate in a sealed container wherein the container has a space sufficient for 

introduction of a volume of 	ueous solvent sufficient to form a diluted solution of the dose 

concentrate. 

30. A pharmaceut 	al composition comprising methylnaltrexone or a pharmaceutically 

acceptable salt they 	f, calcium EDTA or a calcium salt derivative thereof, and glycine in an 

aqueous carrier. 

31. The 	armaceutical composition of claim 30, characterized by one or more of (a) through 

(d): 

the methylnaltrexone is methylnaltrexone bromide; 

b. the calcium EDTA is calcium EDTA disodium; 

c. the glycine is glycine hydrochloride; and 
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d. 	the aqueous carrier is isotonic sodium chloride. 

32. The pharmaceutical composition of claim 31, wherein the compoiition has a pH of 

between about pH 3 and about pH 4. 

. 	. 
33. The pharmaceutical composition of claim 32, characterized beach of (a) through (d). 

34. The pharmaceutical composition of claim 33, wherein phe composition has a pH between 

about pH 3.4 and about pH 3.6. • 

35. A pharmaceutical composition comprising an 	ective amount of methylnaltrexone, or a 

pharmaceutically acceptable salt thereof, a calcium alt chelating agent, and a stabilizing agent in 

an aqueous solution, wherein a concentration/of degradation products in the composition 

following six months of room temperature sage conditions is characterized by one or more of 

the following characteristics (a) through (g)( 

a. the total degradation pro tuts does not exceed about 1.25% of methylnaltrexone; 

b. the concentration 2,2' 	is-methylnaltrexone degradant product (RRT 1.55) does 

not exceed about 0.2% of 	thylnaltrexone; 

c. the concentratio 	7-dihydroxymethylnaltrexone degradant product (RRT 0.67) 

does not exceed abou 0.2% of methylnaltrexone; 

d. the concena ation the ring contracted methylnaltrexone degradant product (RRT 

0.79) does not e, ceed about 0.2% of methylnaltrexone; 

e. the alv of dimer methylnaltrexone degradant product (RRT 1.77) does not exceed 

about 0.2°/ of methylnaltrexone; 

f. he Hoffman elimination methylnaltrexone degradant product (RRT 2.26) does 

not e ceed about 0.2% of methylnaltrexone; and 

g. the concentration of 0-methyl methylnaltrexone (RRT 1.66) does not exceed 

about 0.25% of methylnaltrexone. 

. 	The pharmaceutical composition of claim 35, characterized by each of (a) through (g). 
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37. 	A pharmaceutical composition comprising an effective amount of methylnaltrexone or a 

pharmaceutically acceptable salt thereof, a calcium salt chelating agent, and a stablizing agent in 

an aqueous solution, wherein a concentration of degradation products i1 

	

the composition 1/

1 

following six months of room temperature storage conditions is characterized by one or more of 

the following characteristics (a) through (g): 	 / 

a. the concentration of total degradation products does 0 t exceed about 0.75% of 
„." 

methylnaltrexone; 	 / 

b. the concentration 2,2' bis-methylnaltrexone degradant product (RRT 1.55) does 

not exceed about 0.1% of methylnaltrexone; 

c. the concentration 7-dihydroxymethylnaltr 	one degradant product (RRT 0.67) 

does not exceed about 0.1% of methylnaltrexo* 
/ 

d. the concentration the ring contracted /Inethylnaltrexone degradant product (RRT 
/ 

0.79) does not exceed about 0.15% of me flnaltrexone; 

e. the aldol dimer methylnaltrexo 	degradant product (RRT 1.77) does not exceed 

about 0.05% of methylnaltrexone; 

f. the Hoffman elimination 	ethylnaltrexone degradant product (RRT 2.26) does 

not exceed about 0.1% of me 	altrexone; and 

g. the concentration o 	0-methyl methylnaltrexone (RRT 1.66) does not exceed 

about 0.15% of methy 	exone. 

38. 	The pharmaceutica composition of claim 37, characterized by each of (a) through (g). 

39. 	A method of reparing a methylnaltrexone formulation for parenteral administration, the 

method comprisin the steps of: 

prepar. 	a solution comprising methylnaltrexone or a pharmaceutically acceptable salt 

thereof, an i dtonic agent and a calcium salt chelating agent; and 

st 	'lining the resulting solution and distributing to one or more sealed containers. 

40. 	The method of claim 39, wherein the calcium salt chelating agent is selected from the 

oup calcium ethylenediaminetetraacetic acid (EDTA), calcium diethylenetriaminepentaacetic 

acid (DTPA), calcium hydroxyethylenediaminetriacetic acid (HEDTA), calcium ethylene glycol- 
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bis-(2-aminoethyl)-N,N,N', N'-tetraacetic acid (EGTA), calcium nitrilotriacetic 
y

ed (NTA), 

calcium citrate, and calcium salt derivatives thereof. 

/ 
41. The method of claim 39 wherein the active compound is methylnaltre3otme bromide. 

i 

42. The method of claim 39, wherein the solution comprises an isotonic agent. 

/ 

43. The method of claim 42 wherein the isotonic agent is seleCted from the group consisting 

of sodium chloride, mannitol, lactose, dextrose, glycerol, and sorbitol. 

44. The method of claim 43, wherein the isotonic age t comprises a delivery vehicle selected 

from the group consisting of 5% Dextrose, Lactated/ 	nger's Injection and 	0.65%NaC1 and 

0.9% NaCI. 

45. The method of claim 39, wherein the s lution comprises water for injection. 

46. The method of claim 39, 	w erein the calcium 	salt chelating agent is 	calcium 

ethylenediaminetriacetic acid (EDTAYor calcium ethylene glycol-bis-(2-aminoethyl)-N,N,N', N'- 

tetraacetic acid (EGTA) or a calci 	salt derivative thereof. 

47. The method of claim 3 wherein the solution comprises a stabilizing agent. 

48. The method of 	aim 47, wherein the stabilizing agent is glycine. 

49. The methg 	of claim 48, wherein an effective amount of glycine maintains pH at about 

3.0 to about 4. . 

50. e method of claim 49, wherein the pH is about 3.5. 

51. A method of preparing a methylnaltrexone formulation, the method comprising the steps 
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preparing a solution comprising methylnaltrexone or a pharmaceutically acceptable salt 

thereof, an isotonic agent, a calcium salt chelating agent and a stabilizing agent; 

adjusting the pH of the solution to between pH 2.0 and pH 6.0; and 

sterilizing the resulting solution and distributing to one or more 	sled containers. 

52. The method of claim 51, wherein the calcium salt chelatihg agent is selected from the 

group calcium ethylenediaminetetraacetic acid (EDTA), calcium diethylenetriaminepentaacetic 

acid (D 1 	PA), calcium hydroxyethylenediaminetriacetic a 	EDTA), calcium ethylene glycol- 

bis-(2-aminoethyl)-N,N,N', N'-tetraacetic acid (EGTA)/  calcium nitrilotriacetic acid (NTA), 

calcium citrate, and calcium salt derivatives thereof. 

53. The method of claim 51, wherein the acti 	compound is methylnaltrexone bromide. 

1.` 
54. The method of claim 51, wherein the' isotonic agent is selected from the group consisting 

i 
of sodium chloride, marmitol, lactose, de

/
xtrose, glycerol, and sorbitol. 

11/  55. The method of claim 54, wh6 rein the isotonic agent comprises a delivery vehicle selected 

from the group consisting of 5,,,% Dextrose, Lactated Ringer's Injection and 	0.65%NaCI and 

0.9% NaCI. 

56. The method o 	im 51, wherein the aqueous solution comprises water for injection. 

57. The method of claim 52, wherein the 	calcium 	salt chelating agent 	is 	calcium 

ethylenediamin nacetic acid (EDTA) or calcium ethylene glycol-bis-(2-aminoethyl)-N,N,N', N'-

tetraacetic acid (EGTA), or a calcium salt derivative thereof. 

58. he method of claim 51, wherein the stabilizing agent is glycine. 

5 . 	The method of claim 58, wherein the glycine is glycine-HCI. 
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60. The method of claim 51, wherein an effective amount of glycine maintains /15H at aboul 

3.0 to about 4.0. 

61. The method of claim 60, wherein the pH is about 3.5. 

62. A method for reducing the side effects of opioid therapy in1 	subject receiving opioid 

treatment or use comprising administering to the subject a regimen/formulation according to any 

one of claims 1, 12, 30, 31, 35, 36, or 37, wherein an effectivefannount of methylnaltrexone is 

delivered to the subject. 

63. A product comprising a formulation according to any one of claims 1, 12, 30, 31, 35, 36, 

or 37 in a sealed container. 

64. The product of claim 63, wherein the cs, tamer is selected from a vial, ampoule, a bag, a 

bottle, a syringe, and a dispenser package. 

65. The product of claim 64, where 	the container is a vial, and wherein the vial comprises 

about 1 mL, about 2 mL, about 5 	about 10mL, or about 20mL capacity. 

66. The product of claim 6 	wherein the product comprises a diluent container system. 

67. The product of 	aim 66, wherein the diluent container system is a MINIBAG®  Plus 

diluent container syst 	or an ADD VANTAGE®  diluent container system. 

68. The pro uct of claim 64, wherein the product comprises a spikable stopper. 

69. Th product of claim 64, wherein the product comprises a cartridge for use in connection 

with a 	tient controlled analgesia device. 

7 	The product of claim 63, wherein the product comprises a frozen bag diluent container 

system. 
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CLAIMS 

1.  A pharmaceutical composition consisting of an effective amount of methylnaltrexone, or a 

pharmaceutically acceptable salt thereof, a calcium salt chelating agent, an isotonic agent, 

and a glycine stabilizing agent, in an aqueous solution wherein the solution has a pH of 

between about 2.5 and about pH 6. 

2.  The composition according to claim 1, wherein the methylnaltrexone is methylnaltrexone 

bromide. 

3.  The composition according to claim 2, wherein the methylnaltrexone bromide is provided at 

a concentration of 20 mg/mL. 

4.  The composition according to any one of claims 1 to 3, wherein the calcium salt chelating 

agent is calcium EDTA disodium. 

5.  The composition according to any one of claims 1 to 4, wherein the isotonic agent is sodium 

chloride. 

6.  The composition according to any one of claims 1 to 5, wherein the glycine stabilizing agent 

is glycine hydrochloride. 

7.  The composition according to any one of claims 1 to 6, wherein the solution has a pH of 

about 3.5. 

8.  A pharmaceutical composition comprising methylnaltrexone bromide, calcium EDTA 

disodium, sodium chloride, and glycine hydrochloride, in an aqueous solution wherein the 

solution has a pH of between 2.5 and pH 6. 

9.  The composition according to any one of claims 2 to 8, wherein the methylnaltrexone 

bromide is provided at a concentration of 20 mg/ L. 
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10.  The composition according to any one of claims 4 to 9, wherein the calcium EDTA 

disodium is provided at a concentration of about 0.1 to about 1.0 mg/mL. 

11.  The composition according to claim 10, wherein the calcium EDTA disodium is provided at 

a concentration of about 0.4 mg/mL. 

12.  The composition according to any one of claims 6 to 9, wherein the glycine hydrochloride is 

provided at a concentration of about 0.05 to about 1.0 mg/mL. 

13.  The composition according to claim 12, wherein the glycine hydrochloride is provided at a 

concentration of about 0.3 mg/mL. 

14.  The composition according to claim 8, wherein the methylnaltrexone bromide is provided at 

a concentration of about 20 mg/mL, the calcium EDTA disodium is provided at a 

concentration of about 0.4 mg/mL, the glycine hydrochloride is provided at a concentration 

of about 0.3 mg/mL, and the solution has a pH of about 2.6 to about 5.0. 


