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We claim: 

1. A method of preparing a pharmaceutical composition comprising: 

a) coating 	inert particles 	with a drug layering composition coprising 

cyclobenzaprine or a pharmaceutically acceptable salt, solvate, and/or ester thereof, and 

a pharmaceutically acceptable solvent, thereby forming IR beads; 	/ 

b) coating the IR beads with an ER coating compocion comprising a 

pharmaceutically acceptable water-insoluble polymer, under a 	atmosphere having a 

dew point ranging from about 5-20°C., thereby forming ER lads; and 

c) curing the ER beads at about 60°C. for about 4-12 hours under an 

atmosphere having a dew point ranging from about 5- 0°C. 

/ 

2. The method of claim 1, further comprising coating the IR beads of step a) with a seal- 

coating composition comprising a ph 	ceutically acceptable water-soluble polymer 

before said ER coating step b). 

3. The method of claim 2, where 	said inert particles have a particle size of about 20-25 

mesh. 

4. The method of clai r 2, wherein said seal-coating composition further comprises water. 

5. The method •f claim 1, wherein said coating steps a) and b) are carried out under an 

atmosph 	e having a dew point ranging from about 5-20°C. 

6. e method of claim 1, wherein the ER coating composition further comprises a 

plasticizer. 
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7.  The method of claim 6, wherein the ER coating composition is prepared by stirring the 

pharmaceutically acceptable water-insoluble polymer, plasticizer, and pharmaceutically 

acceptable solvent for at least about 1 hour after addition of the plasticizer to the 

pharmaceutically acceptable water-insoluble polymer and pharmaceuticallY acceptable 

solvent. 

8.  / The method of claim 7, wherein the pharmaceutically acceptable water-insoluble 

polymer, plasticizer, and pharmaceutically acceptable solvent are stirred for at least 

about 3 hours after addition of the plasticizer to the p irmaceutically acceptable water-

insoluble polymer and pharmaceutically acceptable, olvent. 

9.  The method of claim 1, wherein the drug layering composition further comprises 

cyclobenzaprine hydrochloride and about 5 
/ 

0:50 acetone:water. 

10: The method of claim 2, whereiryihe pharmaceutically acceptable water-soluble polymer 

comprises hydroxypropyl m thylcellulose. 

11. The method of claiin 1, wherein the pharmaceutically acceptable water-insoluble 

polymer is selected from the group consisting of ethylcellulose, ethers of cellulose, 

esters of cell 	ose, cellulose acetate, cellulose butyrate, cellulose propionate, polyvinyl 

acetate, 	eutral copolymers based 	on 	ethyl 	acrylate and methyl methacrylate, 

copol, mers of acrylic and methacrylic acid esters with quaternary ammonium groups, 

p <`-insensitive 	ammonio 	methacrylic 	acid 	copolymers, 	waxes, 	acetylated 

polysaccharides, polyure thanes, high molecular weight hydroxypropyl methylcellulose, 

polyacrylate and polymethacrylate polymers, and mixtures thereof. 
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12.  The method of claim 1, wherein the pharmaceutically acceptable water-insolubly 

polymer comprises ethylcellulose. 	 / 

13.  The method of claim 6, wherein the plasticizer is selected from the group
/d

o' nsisting of 
/ 

diethyl phthalate, triacetin, tributyl citrate, tri-ethyl citrate, acetyl t f-n-butyl citrate, 

dibutyl sebacate, polyethylene glycol, polypropylene glycol, castor oil, acetylated 
e 

/ 

mono- and di-glycerides, glyceryl monostearate, glyceryl triacyfate, glyceryl tributyrate, 
/ 

phthalates, 	citrates, 	glyceroltributyrate; 	sebacates, 	adipates, 	azelates, 	benzoates, 

chlorobutanol, polyethylene glycols, vegetable oils, ofive oil, castor oil, mineral oil, 

/ 
fumarates, malates, oxalates, succinates, butyrat4s, cetyl alcohol esters, malonates, 

polysorbates, 	glycerine, 	N-butylbenzenes 	onamide, 	N-methylpyrrolidone, 	and 

mixtures thereof. 

/ 
14.  The method of claim 6, wherein thY plasticizer comprises diethyl phthalate. 

15.  The method of claim 6, 	erein the ER coating composition comprises ethylcellulose 

and diethyl phthalate Oissolved in a solvent comprising acetone and water at a acetone/ 

water weight rati 	ranging from about 85/15 to about 98/2. 

16.  The met O'
/  
d of claim 6, wherein the ratio of water insoluble polymer to plasticizer is 

abou 	:1. 

17.  The 	method 	of claim 	1, 	wherein 	the 	drug 	layering 	composition 	comprises 

cyclobenzaprine hydrochloride, and after drying, the drug layered beads comprise from 

about 20 wt. % to about 30 wt. % cyclobenzaprine hydrochloride. 
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18.  The method 	of claim 	17, 	wherein the 	drug 	layering 	composition comprises' 

/ 
cyclobenzaprine hydrochloride, and after drying, the drug layered beads comprise about 

25 wt. % cyclobenzaprine hydrochloride. 

7 

 
19.  The method of claim 2, wherein the IR beads comprise abotit 2% of the 

pharmaceutically acceptable water soluble polymer. 

/ 
20.  The method of claim 1, wherein the ER beads comprise aboUt 7% to about 12% of the 

/ 
pharmaceutically acceptable water insoluble polymer. 

21.  The method of claim 6, wherein the ER 
/
"beads comprise about 9% of the 

pharmaceutically acceptable water-insoluble olymer and plasticizer. 

/ / 

22.  The method of claim 1, wherein the ER beads provide a drug release profile that does 

not deviate by more than about 10% at any time point in the following dissolution 

pattern: 
/ 

/ 
after 2 hours, no rrlare than about 40% of the total active is released; 

after 4 hours, 	om about 40-65% of the total active is released; 

after 8 hou S, from about 60-85% of the total active is released; and 

option ley after 12 hours, from about 75-85% of the total active is released, 

when teste 	sing United States Pharmacopoeia Apparatus 2 (paddles @ 50 rpm) in 900 

mL of 0 	N HC1 at 37°C. 

23.  e method of claim 1, wherein the ER beads provide a drug release of about 20% to 

about 50% after 2 hours when tested using United States Pharmacopoeia Apparatus 2 

(paddles @ 50 rpm) in 900 mL of 0.1 N HC1 at 37°C. 
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24. The method of claim 1, wherein said coating step b) is carried out under an atmospl4re 

having a dew point ranging from about 6-17°C. 

25. The method of claim 1, wherein said curing step c) is carried out under an atmosphere 

having a dew point ranging from about 6-17°C. 	
✓ 

/ 

26. The method of claim 1, wherein said coating step a) is prried out under an atmosphere 
/ 

/ 
having a dew point ranging from about 6-17°C. 

27. The method of claim 1, wherein the ph pt iaceutical composition comprises 30 mg of 

cyclobenzaprine HC1 and provides/ maximum blood plasma concentration (Cmax) 

within the range of about 80%g 125% of about 19.9 ng/mL of cyclobenzaprine HC1 

and an AUC0.168  within th 	range of about 80% to 125% of about 736.6 ng.hr/mL  

following a single oral administration thereof. 

it 
 

28. The method 	f' claim1, wherein the pharmaceutical composition comprises 15 mg of 

cyclobe 	aprine HC1 and provides a maximum blood plasma concentration (Cmax) 

wi ' the range of about 80% to 125% of about 8.3 ng/mL of cyclobenzaprine HC1 and zyrfi 

n AUC0.1  68 within the range of about 80% to 125% of about 318.3 ng.hr/mL following 

a single oral administration thereof. 
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29. A method of preparing a pharmaceutical composition comprising: 

a) 	coating inert particles 	with a drug layering 	composition comprising 

cyclobenzaprine or a pharmaceutically acceptable salt, solvate, and/or ester thereof, and 

a pharmaceutically acceptable solvent, thereby forming IR beads; and . 

b) coating the IR beads with an ER coating composition comprising a 
/ 

pharmaceutically acceptable water-insoluble polymer, and 	plasticizer under an 

atmosphere having a dew point of water ranging from abfiut 5-20°C, thereby forming 
/ 

ER beads; wherein coating the IR beads with an ,ER coating comprises stirring a 

mixture of a pharmaceutically acceptable watet4nsoluble polymer, plasticizer, and 

pharmaceutically acceptable solvent for at le 	fil hour after adding the plasticizer to the 

pharmaceutically acceptable water-insoluble
/ 
 polymer and pharmaceutically acceptable 

solvent. 

30. The method of claim 29, furth9r comprising: 

c) curing the ER beds at about 60°C for about 4-12 hours under an atmosphere 

having a dew point of eater ranging from about 5-20°C. 

/ 

31.  The method o claim 29, further comprising coating the IR beads of step a) with a seal-

coating co position comprising a pharmaceutically acceptable water-soluble polymer 

before aid ER coating step b). 

32.  /The method of claim 31, wherein said inert particles have a particle size of about 20-25 

mesh. 

33.  The method of claim 31, wherein said seal-coating composition further comprises water. 
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34.  The method of claim 29, wherein said coating steps a) and b) are carried out under an 

atmosphere having a dew point of water ranging from about 5-20°C. 

F

SYrr 
 

35.  The method of claim 29, wherein the pharmaceutically acceptable watr-insoluble 

polymer, plasticizer, and pharmaceutically acceptable solvent are stirred for at least 

about 3 hours after addition of the plasticizer to the pharmaceutical )y acceptable water-

insoluble polymer and pharmaceutically acceptable solvent. 

36.  The method of claim 29, wherein the drug layering composition further comprises 

cyclobenzaprine hydrochloride and about 50:50 acet ne:water. 

I 
 

37.  
/ 

The method of claim 29, wherein the pharmaceutically acceptable water-soluble 

polymer comprises hydroxypropylmethyI ellulose. 
/ 

./ 
38.  The method of claim 29, when in the pharmaceutically acceptable water-insoluble 

polymer is selected from the group consisting of ethylcellulose, ethers of cellulose, 

esters of cellulose, cellulo e acetate, cellulose butyrate, cellulose propionate, polyvinyl 

/ acetate, 	neutral 	cop lymers 	based 	on 	ethyl 	acrylate 	and 	methyl 	methacrylate, / 

copolymers of aciy ic and methacrylic acid esters with quaternary ammonium groups, 

li.  
pH-insensitive 	ammonio 	methacrylic 	acid 	copolymers, 	waxes, 	acetylated 

polysaccha des, polyurethanes, high molecular weight hydroxypropyl methylcellulose, 

polyac 	ate and polymethacrylate polymers, and mixtures thereof. 

39.  e method of claim 29, wherein the pharmaceutically acceptable water-insoluble 

polymer comprises ethylcellulose. 
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40.  The method of claim 29, wherein the plasticizer is selected from the group consisting/of 

diethyl phthalate, triacetin, tributyl citrate, tri-ethyl citrate, acetyl tri-n-butyl, 	itrate, 
i 

dibutyl sebacate, polyethylene glycol, polypropylene glycol, castor oil, 	cetylated 
/ 

mono- and di-glycerides, glyceryl monostearate, glyceryl triacetate, glycpf-yltributyrate, 

phthalates, 	citrates, 	glyceroltributyrate; 	sebacates, 	adipates, 	azelates, 	benzoates, 

chlorobutanol, polyethylene glycols, vegetable oils, olive oil, 
9 
 ‘stor oil, mineral oil, 

fumarates, malates, oxalates, succinates, butyrates, cetyl alcohol esters, malonates, 

polysorbates, 	glycerine, 	N-butylbenzenesulfonamide, / N-methylpyrrolidone, 	and 

mixtures thereof. 
/ 

41.  The method of claim 29, wherein the plastics comprises diethyl phthalate. 

/ 

42.  The method of claim 29, wherein the 	R coating composition comprises ethylcellulose 

and diethyl phthalate dissolved ih a solvent comprising acetone and water at a 

acetone/water weight ratio ranking from about 85/15 to about 98/2. 

43.  The method of claim 	, wherein the ratio of water-insoluble polymer to plasticizer is 

about 9:1. 

44.  The 	method 	of claim 	29, 	wherein the 	drug 	layering 	composition 	comprises 

cyclobenzaprine hydrochloride, and after drying, the drug layered beads comprise from 

abo 	20 wt.% to about 30 wt.% cyclobenzaprine hydrochloride. 

45.  The 	method 	of claim 	44, 	wherein the 	drug 	layering 	composition comprises 

cyclobenzaprine hydrochloride, and after drying, the drug layered beads comprise about 

25 wt.% cyclobenzaprine hydrochloride. 
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46.  The method of claim 29, wherein the IR beads comprise about 2% of the 

pharmaceutically acceptable water-insoluble soluble polymer. 

/ 
47.  The method of claim 29, wherein the ER beads comprise about 7% to about 14 of 

the pharmaceutically acceptable water insoluble polymer. 

48.  The method of claim 29, wherein the ER beads comprise/  about 9% of the 

pharmaceutically acceptable water-insoluble polymer and plasticizer. 
/ 

/ 
49.  The method of claim 29, wherein the ER beads provide a drug release profile that does / 

/ 
not deviate by more than about 10% at any time point in the following dissolution 

pattern: 

after 2 hours, no more than about 40% of the total active is released; 

after 4 hours, from about 40-65% of the total active is released; 

after 8 hours, from about 6 	85% of the total active is released; and 

optionally after 12 ho 	s, from about 75-85% of the total active is released, 

when tested using united States Pharmacopoeia Apparatus 2 (paddles @ 50 

rpm) in 900 mL, 6f 0.1 N HC1 at 37°C. 

50.  The method of c aim 29, wherein the ER beads provide a drug release of about 20% to 

about 50% after 2 hours when tested using United States Pharmacopoeia Apparatus 2 

(paddles 	50 rpm) in 900 mL of 0.1 N HCI at 37°C. 

51.  T e method of claim 29, wherein said coating step b) is carried out under an atmosphere 

having a dew point ranging from about 6-17°C. 
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52.  The method of claim 29, wherein said curing step c) is carried out under an atmosphere 

having a dew point ranging from about 6-1 7°C. 

53.  The method of claim 29, wherein said coating step a) is carried out under an atmosphere 

having a dew point ranging from about 6-17°C. 

/ 
54.  The method of claim 1, wherein the pharmaceutical composition comprises 30 mg of 

cyclobenzaprine HC1 and provides a maximum blood plasma concentration (C.) 

within the range of about 80% to 125% of tout 19.9 ng/mL of cyclobenzaprine HC1 

and an AUC0_168  within the range of about 80% to 125% of about 736.6 ng-hr/mL 

following a single oral administrat n thereof. 

/ 
/ 

55.  The method of claim 29/Wherein the pharmaceutical composition comprises 15 mg of 
/ 

cyclobenzaprine He( and provides a maximum blood plasma concentration (Cmax) 

within the rangeof about 80% to 125% of about 8.3 ng/mL of cyclobenzaprine HC1 

and an 	CO-168 within the range of about 80% to 125% of about 318.3 ngtr/mL 

follo 	ng a single oral administration thereof. 
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Claims 

1. 	A method of preparing a pharmaceutical composition comprising: 

a) coating 	inert 	particles 	with 	a 	drug 	layering 	composition 	comprising 

cyclobenzaprine or a pharmaceutically acceptable salt, solvate, and/or ester thereof, and a 

pharmaceutically acceptable solvent, thereby forming IR beads; and 

b) coating the IR beads with an ER coating composition comprising a 

pharmaceutically acceptable water-insoluble polymer and a plasticizer under an atmosphere 

having a dew point ranging from about 5-20°C, thereby forming ER beads; wherein coating 

the IR beads with an ER coating comprises stirring a mixture of a pharmaceutically acceptable 

water-insoluble polymer, plasticizer, and pharmaceutically acceptable solvent for at least 1 

hour after adding the plasticizer to the pharmaceutically acceptable water-insoluble polymer 

and pharmaceutically acceptable solvent. 

2. 	The method of claim 1, further comprising: 

c) 	curing the ER beads at about 60°C for about 4-12 hours under an atmosphere 

having a dew point ranging from about 5-20°C. 

3. 	The method of claim 1, further comprising coating the IR beads of step a) with a seal-

coating composition comprising a pharmaceutically acceptable water-soluble polymer before 

said ER coating step b). 

4. 	The method of claim 3, wherein said inert particles have a particle size of about 20-25 

mesh. 

5. 	The method of claim 3, wherein said seal-coating composition further comprises 

water. 

6. 	The method of claim 1, wherein said coating steps a) and b) are carried out under an 

atmosphere having a dew point ranging from about 5-20°C. 
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7. The method of claim 	1, wherein the pharmaceutically acceptable water-insoluble 

polymer, plasticizer, and pharmaceutically acceptable solvent are stirred for at least about 3 

hours after addition of the plasticizer to the pharmaceutically acceptable water-insoluble 

polymer and pharmaceutically acceptable solvent. 

8. The method of claim 	1, wherein the drug layering composition comprises 

cyclobenzaprine hydrochloride and about 50:50 acetone:water. 

9. The method of claim 3, wherein the pharmaceutically acceptable water-soluble 

polymer comprises hydroxypropyl methylcellulose. 

10. The method of claim 1, wherein the pharmaceutically acceptable water-insoluble 

polymer is selected from the group consisting of ethylcellulose, ethers of cellulose, esters of 

cellulose, cellulose acetate, cellulose butyrate, cellulose propionate, polyvinyl acetate, neutral 

copolymers based on ethyl acrylate and methyl methacrylate, copolymers of acrylic and 

methacrylic acid esters with quaternary ammonium groups, pH-insensitive ammonio 

methacrylic 	acid 	copolymers, 	waxes, 	acetylated polysaccharides, polyurethanes, high 

molecular 	weight 	hydroxypropyl 	methylcellulose, 	polyacrylate 	and 	polymethacrylate 

polymers, and mixtures thereof 

11. The method of claim 1, wherein the pharmaceutically acceptable water-insoluble 

polymer comprises ethylcellulose. 

12. The method of claim 1, wherein the plasticizer is selected from the group consisting 

of diethyl phthalate, triacetin, tributyl citrate, tri-ethyl citrate, acetyl tri-n-butyl citrate, dibutyl 

sebacate, polyethylene glycol, polypropylene glycol, castor oil, acetylated mono- and di-

glycerides, glyceryl monostearate, glyceryl triacetate, glyceryl tributyrate, phthalates, citrates, 

glyceroltributyrate; 	sebacates, 	adipates, 	azelates, benzoates, 	chlorobutanol, polyethylene 

glycols, vegetable oils, olive oil, castor oil, mineral oil, fumarates, malates, oxalates, 

succinates, 	butyrates, 	cetyl 	alcohol 	esters, 	malonates, 	polysorbates, 	glycerine, 	N- 

butylbenzenesulfonamide, N-methylpyrrolidone, and mixtures thereof 
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13. The method of claim 1, wherein the plasticizer comprises diethyl phthalate. 

14. The method of claim 1, wherein the ER coating composition comprises ethylcellulose 

and diethyl phthalate dissolved in a solvent comprising acetone and water at a acetone/water 

weight ratio ranging from about 85/15 to about 98/2. 

15. The method of claim 1, wherein the ratio of water-insoluble polymer to plasticizer is 

about 9:1. 

16. The method of claim 	1, 	wherein the drug layering composition comprises 

cyclobenzaprine hydrochloride, and after drying, the drug layered beads comprise from about 

20 wt.% to about 30 wt.% cyclobenzaprine hydrochloride. 

17. The method of claim 	16, wherein the drug layering composition comprises 

cyclobenzaprine hydrochloride, and after drying, the drug layered beads comprise about 25 

wt.% cyclobenzaprine hydrochloride. 

18. The method of claim 1, wherein the IR beads comprise about 2% of the pharmaceutically 

acceptable water-insoluble soluble polymer. 

19. The method of claim 1, wherein the ER beads comprise about 7% to about 12% of the 

pharmaceutically acceptable water insoluble polymer. 

20. The method of claim 1, wherein the ER beads comprise about 9% of the 

pharmaceutically acceptable water-insoluble polymer and plasticizer. 

21. The method of claim 1, wherein the ER beads provide a drug release profile that does 

not deviate by more than about 10% at any time point in the following dissolution pattern: 

after 	2 	hours, 	no 	more 	than 	about 	40% 	of the 	total 	active 	is 	released; 

after 	4 	hours, 	from 	about 	40-65% 	of 	the 	total 	active 	is 	released; 

after 	8 	hours, 	from 	about 	60-85% 	of the 	total 	active 	is 	released; 	and 

optionally after 12 hours, from about 75-85% of the total active is released, 
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when tested using United States Pharmacopoeia Apparatus 2 (paddles @ 50 rpm) in 

900 mL of 0.1 N HC1 at 37°C. 

22. The method of claim 1, wherein the ER beads provide a drug release of about 20% to 

about 50% after 2 hours when tested using United States Pharmacopoeia Apparatus 2 (paddles 

@ 50 rpm) in 900 mL of 0.1 N HC1 at 37°C. 

23. The method of claim 1, wherein said coating step b) is carried out under an atmosphere 

having a dew point ranging from about 6-17°C. 

24. The method of claim 2, wherein said curing step c) is carried out under an atmosphere 

having a dew point ranging from about 6-17°C. 

25. The method of claim 1, wherein said coating step a) is carried out under an atmosphere 

having a dew point ranging from about 6-17°C. 

26. The method of claim 1, wherein the pharmaceutical composition comprises 30 mg of 

cyclobenzaprine HC1 and provides a maximum blood plasma concentration (Cmax)  within the 

range of about 80% to 125% of about 19.9 ng/mL of cyclobenzaprine HC1 and an AUCo-168 

within the range of about 80% to 125% of about 736.6 ng•hr/mL following a single oral 

administration thereof. 

27. The method of claim 1, wherein the pharmaceutical composition comprises 15 mg of 

cyclobenzaprine HC1 and provides a maximum blood plasma concentration (C.) within the 

range of about 80% to 125% of about 8.3 ng/mL of cyclobenzaprine HC1 and an AUCo-i68 

within the range of about 80% to 125% of about 318.3 ng•hr/mL following a single oral 

administration thereof. 


