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A method of preparing a pharmaceutical composition comprising:

a) coating inert particles with a drug layering composition coniprising

cyclobenzaprine or a pharmaceutically acceptable salt, solvate, and/or ester. ,,ﬂiereof, and
. f '
a pharmaceutically acceptable solvent, thereby forming IR beads; v
b) coating the IR beads with an ER coating compos}tfén comprising a

pharmaceutically acceptable water-insoluble polymer, under ayfgatmosphere having a
/
/
dew point ranging from about 5-20°C., thereby forming ER ggads; and
¢) curing the ER beads at about 60°C. f<;17;*‘about 4-12 hours under an

atmosphere having a dew point ranging from about 5.20°C.

s

/
The method of claim 1, further comprising coélt/ing the IR beads of step a) with a seal-

coating composition comprising a pharmgceutically acceptable water-soluble polymer

before said ER coating step b).

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

mesh.

The method of claind 2, wherein said seal-coating composition further comprises water.

The method0f claim 1, wherein said coating steps a) and b) are carried out under an

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

The method of claim 1, wherein the ER coating composition further comprises a

plasticizer.
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The method of claim 6, wherein the ER coating composition is prepared by stirring the
pharmaceutically acceptable water-insoluble polymer, plasticizer, and pharmaceu{ti‘éa‘lly
acceptable solvent for at least about 1 hour after addition of the plasticiyz"é} to the

pharmaceutically acceptable water-insolubie polymer and pharmaceutic%l-l'} acceptable

solvent.

The method of claim 7, wherein the pharmaceutically agc‘éptable water-insoluble
polymer, plasticizer, and pharmaceutically acceptable sq;lifent are stirred for at least
about 3 hours after addition of the plasticizer to the pgefiimaceutically acceptable water-

insoluble polymer and pharmaceutically acceptablegjs’glvent.

/
n‘j,

The method of claim 1, wherein the dx;ug layering composition further comprises

cyclobenzaprine hydrochloride and abO}l»fVSO:SO acetone:water.

%
/
/
/
/

The method of claim 2, wherei?;tﬁe pharmaceutically acceptable water-soluble polymer

; VA
comprises hydroxypropyl methylcellulose.

&
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The method of claﬁj-«ff{:‘ 1, wherein the pharmaceutically acceptable water-insoluble
polymer is seleqté% from the group consisting of ethylcellulose, ethers of cellulose,
esters of cellufgse, cellulose acetate, cellulose butyrate, cellulose propionate, polyvinylv
acetate, reutral copolymers based on ethyl acrylate and methyl methacrylate,
copolyimers of acrylic and methacrylic acid esters with quaternary ammonium groups,
pH-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—insolubl(gfg

polymer comprises ethylcellulose.

7

13. The method of claim 6, wherein the plasticizer is selected from the groupﬁc’g;lsisting of
diethyl phthalate, triacetin, tributyl citrate, tri-ethyl citrate, acetyl Epi“i;~butyl citrate,
dibutyl sebacate, polyethylene glycol, polypropylene glycol, castor oil, acetylated
mono- and di-glycerides, glyceryl monostearate, glyceryl triaqg,t‘g;e, glyceryl tributyrate,
phthalates, citrates, glyceroltributyrate; sebacates, ac%iﬁites, azelates, benzoates,
chlorobutanol, polyethylene glycols, vegetable oils,fpff{;e oil, castor oil, mineral oil,
fumarates, malates, oxalates, succinates, butyr%}égj cetyl alcohol esters, malonates,

polysorbates, glycerine, N—butylbenzenesgl%namide, N-methylpyrrolidone, and

4
£
&

mixtures thereof. /
;f
f.f(f
14. The method of claim 6, wherein tl}éyplasticizer comprises diethyl phthalate.
s
/
7/
,.f
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15. The method of claim 6, }zvherein the ER coating composition comprises ethylcellulose

}:f’

and diethyl phthalatefd{ésolved in a solvent comprising acetone and water at a acetone/
ef‘/‘
water weight ratigﬁ’i"angin g from about 85/15 to about 98/2.
&
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16. The method of claim 6, wherein the ratio of water insoluble polymer to plasticizer is
/
aboq,,tf”ézl.
S
/“

&

/
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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The method of claim 17,' wherein the drug layering composition comprisg,sj
cyclobenzaprine hydrochloride, and after drying, the drug layered beads comprise gﬂbut

25 wt. % cyclobenzaprine hydrochloride.

The method of claim 2, wherein the IR beads comprise abgd% 2% of the

pharmaceutically acceptable water soluble polymer.

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

pharmaceutically acceptable water insoluble polymer.

/

The method of claim 6, wherein the ER ’;geads comprise about 9% of the

pharmaceutically acceptable water-insoluble Ap”(;lymer and plasticizer.

&

The method of claim 1, wherein the ER beads provide a drug release profile that does
N (Jf\!

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

pattern: /*[

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

I

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

&

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

jaf

optiongHS/ after 12 hours, from about 75-85% of the total active is released,
/ ,
when testedising United States Pharmacopoeia Apparatus 2 (paddles @ 50 rpm) in 900
[,‘”

5

mL of 01 N HCl at 37°C.
//

// -
'he 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 HCl at 37°C.
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The method of claim 1, wherein said coating step b) is carried out under an atmospbé;‘e

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

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.

The method of claim 1, wherein said coating step a) is p:iiried out under an atmosphere

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

;”’

The method of claim 1, wherein the ph%pfﬁaceutical composition comprises 30 mg of

cyclobenzaprine HCl and providesx,réiﬁ maximum blood plasma concentration (Ciayx)

&
&

within the range of about 80%};&125% of about 19.9 ng/mL of cyclobenzaprine HCI

&
and an AUC.;¢3 within tl}g”ﬁ}ange of about 80% to 125% of about 736.6 ng.hr/mL

&

£
following a single oral administration thereof.

f/

’j«“
flf‘
The methodjof claim 1, wherein the pharmaceutical composition comprises 15 mg of
/
cyclobenzaprine HCl and provides a maximum blood plasma concentration (Cia)

A
withif the range of about 80% to 125% of about 8.3 ng/mL of cyclobenzaprine HCI and

/5;1 AUC,.1¢5 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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A method of preparing a pharmaceutical composition comprising:

a) coating inert particles with a drug layering composition c{_pi%prising
cyclobenzaprine or a pharmaceutically acceptable salt, solvate, and/or estgr"ﬁlereof, and
a pharmaceutically acceptable solvent, thereby forming IR beads; and

b) coating the IR beads with an ER coating compgﬁiion comprising a
pharmaceutically acceptable water-insoluble polymer, anda plasticizer under an
atmosphere having a dew point of water 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 watf;c;ﬁii;;soyluble polymer, plasticizer, and
pharmaceutically acceptable solvent for at leastl hour after adding the plasticizer to the

pharmaceutically acceptable water-insolupl’é polymer and pharmaceutically acceptable

solvent.

The method of claim 29, ﬁlrthgr%comprising:

¢) curing the ER lagﬁ{ds at about 60°C for about 4-12 hours under an atmosphere

having a dew point offw%ter ranging from about 5-20°C.
4
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The method 0§f‘élaim 29, further comprising coating the IR beads of step a) with a seal-

coating comiposition comprising a pharmaceutically acceptable water-soluble polymer
/

bef?/éid ER coating step b).

g

/

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

33.

mesh.

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 %n’j

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

35. The method of claim 29, wherein the pharmaceutically acceptable wgté%—ins’olubie
polymer, plasticizer, and pharmaceutically acceptable solvent are stmed for at least
about 3 hours after addition of the plasticizer to the pharmaceuticallaﬁ; acceptable water-

insoluble polymer and pharmaceutically acceptable solvent.

36. The method of claim 29, wherein the drug layering fgvf(;mposition further comprises
cyclobenzaprine hydrochloride and about 50:50 acetgf'ié:water.

s

Vi

37. The method of claim 29, wherein the Rhgnnaceutically acceptable water-soluble

polymer comprises hydroxypropyimethygcéllulose.
s

P
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/
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38. The method of claim 29, Whe;gig the pharmaceutically acceptable water-insoluble

polymer is selected from th%/group consisting of ethylcellulose, ethers of cellulose,

P

esters of cellulose, cellul&sé acetate, cellulose butyrate, cellulose propionate, polyvinyl
acetate, neufral copg«l*gimers based on ethyl acrylate and methyl methacrylate,
copolymers of acgyfic and methacrylic acid esters with quaternary ammonium groups,
pH—insensitive//fammonio methacrylic acid copolymers, waxes, acetylated
polysacchapides, polyurethanes, high molecular weight hydroxypropyl methylcellulose,
polyacry{ate and polymethacrylate polymers, and mixtures thereof.

/

39. 4meﬁhod of claim 29, wherein the pharmaceutically acceptable water-insoluble

polymer comprises ethylcellulose.
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The method of claim 29, wherein the plasticizer is selected from the group consistin?g*i)f
diethyl phthalate, triacetin, tributyl citrate, tri-ethyl citrate, acetyl tri-n-butylfgéfitrate,

dibutyl sebacate, polyethylene glycol, polypropylene glycol, castor oil?jgz’fgcetylated

mono- and di-glycerides, glyceryl monostearate, glyceryl triacetate, glygefgll tributyrate,

£

phthalates, citrates, glyceroltributyrate; sebacates, adipates, a;éiates, benzoates,

£

chlorobutanol, polyethylene glycols, vegetable oils, olive oil, égiistor 0il, mineral oil,
fumarates, malates, oxalates, succinates, butyrates, cetyl jaféohol esters, malonates,

polysorbates, glycerine, N—butylbenzenesulfonamide,ff‘fﬁ N-methylpyrrolidone, and

mixtures thereof. [g’
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The method of claim 29, wherein the plasticizgf comprises diethyl phthalate.

#
‘ﬁ
;

The method of claim 29, wherein the ER coating composition comprises ethylcellulose
fffy'
and diethyl phthalate diSSOlVCdf,i‘fl a solvent comprising acetone and water at a
/s
acetone/water weight ratio rangihg from about 85/15 to about 98/2.

a

/s

/
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/ . . . o
The method of claim %9, wherein the ratio of water-insoluble polymer to plasticizer is
/

. V4
about 9:1. -/

The meth/od of claim 29, wherein the drug layering composition comprises
cyclobenzaprine hydrochloride, and after drying, the drug layered beads comprise from

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

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.

/

4
4
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The method of claim 29, wherein the IR beads comprise about 2% of the

pharmaceutically acceptable water-insoluble soluble polymer.

The method of claim 29, wherein the ER beads comprise about 7% to about 12% of

the pharmaceutically acceptable water insoluble polymer.

The method of claim 29, wherein the ER beads compriﬁséﬁ about 9% of the

pharmaceutically acceptable water-insoluble polymer and pla§t{cizer.

&
4

The method of claim 29, wherein the ER beads provi)gl*é; a drug release profile that does

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

g g
/

pattern: y
e‘f
s

after 2 hours, no more than about 4»,6%/0 of the total active is released;
b
/
after 4 hours, from about 40—6@% of the total active is released;

ff"

after 8 hours, from about 6/(}5%5% of the total active is released; and

/
optionally after 12 hours, from about 75-85% of the total active is released,
when tested using ﬁ}éfnited States Pharmacopoeia Apparatus 2 (paddles @ 50

£

rpm) in 900 ijé? 0.1 N'HCI at 37°C.
yd

4

/
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The method of claim 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.,
/

Tté/i:ethod 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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The method of claim 29, wherein said curing step c¢) is carried out under an atmosppe‘“’f;

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

The method of claim 29, wherein said coating step a) is carried out ur;__d“é;r an atmosphere

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

The method of claim 1, wherein the pharmaceutlcal composmon comprises 30 mg of
cyclobenzapnne HC1 and provides a max1mum blood plasma concentration (Cpax)
within the range of about 80% to 125% of Mabout 19.9 ng/ml of cyclobenzaprine HC1

and an AUC. ¢ within the range off‘alfj;)ut 80% to 125% of about 736.6 ng-hr/mL
,f'f
following a single oral administragiefh thereof.

e

y
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e
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The method of claim 29]¢,ﬁ\¢;/herein the pharmaceutical composition comprises 15 mg of
7

&

’cyclobenzaprine H(Zlfb and provides a maximum blood plasma concentration (Cpay)

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

and an A[jCo 168 within the range of about 80% to 125% of about 318.3 ng-hr/mL

A
&

following a single oral administration thereof.

o
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Claims
I. 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.



39
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 1is 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 HCI 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 HClI 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 rarfging from about 6-17°C.

26.  The method of claim 1, wherein the pharmaceutical composition comprises 30 mg of
cyclobenzaprine HCl and provides a maximum blood plasma concentration (Cy,,) within the
range of about 80% to 125% of about 19.9 ng/mL of cyclobenzaprine HCl and an AUC_j¢s
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 compo'sition comprises 15 mg of
cyclobenzaprine HCI and provides a maximum blood plasma concentration (Cy,x) within the
range of about 80% to 125% of about 8.3 ng/mL of cyclobenzaprine HCl and an AUC.j48
within the range of about 80% to 125% of about 318.3 ng-hr/mlL following a single oral

administration thereof.



