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(57) ABSTRACT 

A unit dosage form, such as a capsule or the like, for deliver 
ing drugs into the body in a circadian release fashion com 
prising one or more populations of drug-containing particles 
(beads, pellets, granules, etc.) is disclosed. Each bead popu 
lation exhibits a pre-designed rapid or Sustained release pro 
file with or without a predetermined lag time of 3 to 5 hours. 
Such a circadian rhythm release drug delivery system is 
designed to provide a plasma concentration-time profile, 
which varies according to physiological need at different 
times during the dosing period, i.e., mimicking the circadian 
rhythm and severity/manifestation of gastric acid secretion 
(and/or midnightgerd), predicted based on pharmaco-kinetic 
and pharmaco-dynamic considerations and in vitrofin vivo 
correlations. 
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Figure 1 

Circadian Variations in Gastric Acid Secretion 

12 

Peptic Ulcer E. 
Patients as 

6 

Control Subjects 

Oil - - - - - 
OO 5.00 9. OO 13. OO 17 OO 21 OO 

COCK Hours 

  



Patent Application Publication Dec. 25, 2008 Sheet 2 of 103 US 2008/0317846 A1 

Figure 2 

Drug Release Profiles from Nizatidine CRR Capsules, 150 mg of Example 1 
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Figure 3 

Drug Release Profile for Nizatidine CRR Capsules, 
150 mg (75 mg R+75 mg TPR) of Example 2 
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Figure 4 

Simulated In Vitro Dissolution Profiles for 300 mg 
Circadian Rhythm Release (CRR) Nizatidine 
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Figure 5A 
Simulated Serum Levels for Nizatidine 
300 mg Night Time Dosing (IRVs. CRR) 
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Figure 5B 
Simulated Serum Levels for Nizatidine 
300 mg Day Time Dosing (IRVs CRR) 
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Figure 6 

Bioavailability of 150 mg Nizatidine CRRVs 150 mg Nizatidine DR 
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Figure 7A 
Mean Actual Concentration werSUS Time 
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Figure 8A 
- Mean ACtual Concentration VerSUS Time 
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Figure 9A 
Mean Actual Concentration versus Time 
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Figure 10A 
Actual ConCentration Versus Time 
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Figure 1 1A 
Actual ConCentration versus Time 
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Figure 12A 
Actual Concentration versus Time 
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Figure 13A 
Actual Concentration Versus Time 
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Figure 14A 
Actual Concentration Versus Time 
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Figure 15A 
Actual Concentration versus Time 
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Figure 16A 
Actual Concentration-Versus Time 

o-o-o AXID8 (nizatidine capsules) 
e-e-e Nizatidine ER 

16 20 24 28 32 36 40 44 48 
Time (Hour) 

In(Concentration) versus Time 

o-o-o AXID8 (nizatidine capsules) 
e-e-eNizaticine ER 1 O 

9 

- 

16 20 24 28 32 36 40 44 48 

Time (Hour) 

Figure 16B 

  

  

  

  



Patent Application Publication Dec. 25, 2008 Sheet 16 of 103 US 2008/0317846A1 

Figure 17A 
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Figure 18A 
Actual Concentration versus Time 
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Figure 19A 
Actual Concentration versus Time 
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Figure 20A 
Actual ConCentration Versus Time 
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Figure 21A 
Actual Concentration Versus Time 
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Figure 22A 
Actual Concentration versus Time 
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Figure 23A 
Actual ConCentration Versus Time 
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Figure 23B 
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Figure 24A 
Actual COnCentration VerSUS Time 
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Figure 25A 
Actual Concentration versus Time 
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Figure 26A 
Actual Concentration versus Time 
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Figure 27A 
Actual Concentration versus Time 
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Figure 28A 
Actual ConCentration Versus Time 
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Figure 29A 
Actual ConCentration Versus Time 
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Figure 30A 
Actual Concentration versus Time 
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Figure 31A 
Actual ConCentration VerSUS Time 
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Figure 32A 
Actual Concentration versus Time 
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Figure 33A 
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Figure 34A 
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Figure 35A 
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Figure 36A 
Actual Concentration versus Time 
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Figure 37A 
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Figure 38A 
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Figure 39A 

Actual Concentration Versus Time 
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Figure 40A 
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Figure 41A 
Actual Concentration Versus Time 
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Figure 42A 
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Figure 43A 
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Figure 44A 
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Figure 45A 
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Figure 46A 
Actual COn Centration VerSUS Time 
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Figure 47A 
Actual Concentration versus Time 
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Figure 48A 
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Figure 49A 
Actual COnCentration VerSUS Time 
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Figure 50A 
Actual COn Centration Versus Time 
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Figure 51A 
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Figure 53A 
Actual ConCentration versus Time 
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Figure 54A 
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Figure 55A 
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Figure 56A 
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