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Case.l:_CompositionaIIy Equivalent Risperidone Microspheres

» Critical physicochemical properties of the prepared
risperidone microspheres

Table 1. Drug loading of the prepared risperidone microspheres.

Sample Solvent Preparation Method Drg)i}vg?v(:;ng
Risperdal® Consta” - - ( -3—9.4_21T9?\
Formulation 1 DCM  Homogenization & dry sieving : 36.77+1.44 :
Formulation 2 DCM  Homogenization & wet sieving | 37.67+0.94 |
Formulation 3 EA Vortex & wet sieving : 37.33+£0.60 |
Formulation 4 EA Homogenization & wet sieving \ 36.45+1.23 /

— — — —

Shen J., Burgess D.J., J. Control. Release, (2015)
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Case.l:.CompositionaIIy Equivalent Risperidone Microspheres

» Critical physicochemical properties of the prepared
risperidone microspheres
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Shen J., Burgess D.J., J. Control. Release, (2015)
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Case.l:j.‘.ompositionally Equivalent Risperidone Microspheres

» In vitro release testing

Sample-and-Separate method
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Zolnik B.S., Burgess D.J., Dissolu. Technol., 2005
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Case.l:_CompositionaIIy Equivalent Risperidone Microspheres
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» In vitro release profiles of risperidone microspheres obtained
using the sample-and-separate method

10 mM PBS (pH 7.4), 37°C
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Microsphere aggregation was observed.

Shen J.,

Add surfactant (0.02% (v/v) Tween 20 )

10 mM HEPES (pH 7.4), 37°C
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Burgess D.J., J. Control. Release, (2015)
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Case.l:j.‘.ompositionally Equivalent Risperidone Microspheres

» In vitro release profiles of risperidone microspheres obtained
using the developed USP apparatus 4 method

Cumulative Risperidone Released (%)
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Shen J., Burgess D.J., J. Control. Release, (2015)
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» In vitro-in vivo correlation (IVIVC):

v Definition: A predictive mathematical model describing
the relationship between an in vitro property of a
dosage form (e.g. rate or extent of drug release) and a
relevant in vivo response (e.g. plasma drug
concentrations or amount of drug absorbed).

v Approach: deconvolution
 Numerical

« Compartment method (e.g. Wagner-Nelson, and Loo-
Riegelman)

e Other methods
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» In vivo release testing
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Rawat A., Burgess, D.J., Int. J. Pharm., 2012; Shen J., Burgess D.J., J. Control. Release, (2015)



UNIVERSITYOF CONNECT ICUT

Case.l:j.‘.ompositionally Equivalent Risperidone Microspheres

» In vivo release testing
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Shen J., Burgess D.J., J. Control. Release, (2015)
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Case.l:j.‘.ompositionally Equivalent Risperidone Microspheres

» In vivo release testing
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» Deconvoluted in vivo release profiles
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Case.l:_CompositionaIIy Equivalent Risperidone Microspheres
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> Development of IVIVC (based on any combinations of three

formulations)

Formulations 2-4
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Shen J., Burgess D.J., J. Control. Release, (2015)
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Case.l:.CompositionaIIy Equivalent Risperidone Microspheres

> Predicted in vivo risperidone release profiles
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Shen J., Burgess D.J., J. Control. Release, (2015)
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Case.l:.CompositionaIIy Equivalent Risperidone Microspheres

» Prediction for the RLD product
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» Validation of the developed IVIVC (based on the USP 4 method)
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Internal validation Coax (1) AUC (pg/L7day)

Pred. Obs. %PE Pred. Obs. %PE

Formulation 2 19.64 .r_41 62! 5281 188.26 200.41 -6.06

Formulation 3 40.49 29.98 35.06 219.14 229.07 -4.34

Formulation 4 35.58 28.68 24.08 201.12 220.95 -8.97
Average absolute %PE :_ 37.32 : :- g.4_6_ -E
External validation : : : :
Formulation 1 26.71 :'_'179_9:! | 4561 23151 20692 | 10.61 |
Prediction | I : l
Risperdal® Consta” 41.32 3829 1 7.90 : 248.69 248.50 | 0.08 J

%PE: ~ 10% or less.

Shen J., Burgess D.J., J. Control. Release, (2015)

Case.l:_CompositionaIIy Equivalent Risperidone Microspheres
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» Validation of the developed IVIVC (based on the sample-and-
separate method)

Internal Cax (ng/L) AUC (pg/L*day)
validation Pred. Obs. %PE Pred. Obs. %PE
PBS buffer Formulation 2 22.06 41.62 ~46.99 21047 20041 5.02
Formulation 3 28.61 29.98 -4.55 218.29 229.07 -4.70
Formulation 4 20.14 28.68 -29.76 195.64 220.95 -11.45
Average absolute %PE !-27.10 I L7067
External validation ; : I I
Formulation 1 16.93 27.99 , -39.51 227.85 206.92 110.12
Prediction I | | |
Risperdal® 33.06 38.29 113651 23202 24850 1663 !
Consta® ’ ) L, ) ) 1
Internal Cmax (ng/L) AUC (pg/L*day)
validation Pred. Obs. %PE Pred. Obs. %PE
HEPES buffer  Formulation 2 2382 41.62 4277 20617 20041 2.87
with Tween 20  Formulation3  50.74 29.98 69.25 21748 22907 -5.06
Formulation 4 37.42 28.68 ~049_, 193.39 220.95 -12.47
Average absolute %PE 1 47.50 1 !-6§0 -:
External validation | | ! |
Formulation 1 24.78 27.99 I-11.471 236.91 206.92 : 14.49 4

%PE > 10%, the predictability of the developed IVIVCs based on the sample-and-
separate method was inconclusive.

Shen J., Burgess D.J., J. Control. Release, (2015)
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Long Acting Suspensions

Drug Name NDA No. Active Ingredient Strength/Dosing Approval Date
Frequency
Zyprexa 022173 Olanzapine Pamoate 150 mg/2 wks, 300 12/11/2009
Relprevv mg/4 wks, 210 mg/2
wks, 405 mg/4 wks,
or 300 mg/2 wks
Depo-Provera 020246 Medroxyprogesterone 150 mg/mL/13 wks 10/29/1992
Acetate
Depo-Provera 012541 Medroxyprogesterone Initiation dose: 400 9/23/1960
Acetate mg to 1000 mg/week
Maintenance dose:
400 mg/month
Abilify 021866 Aripiprazole 300 mg or 400 2/28/2013
Maintena Kit mg/month
Invega 022264 Paliperidone Palmitate =~ 39 mg/0.25 mL, 78 07/31/2009
Sustenna mg/0.5mL, 117
mg/0.75 mL, 156
mg/mL, or 234
mg/1.5 mL/month
Invega Trinza 207946 Paliperidone Palmitate ~ 273 mg/0.875 mL, 05/18/2015

410 mg/1.315 mL,
546 mg/1.75 mL, or
819 mg/2.625 mL/3
months
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ImVitro and In Vivo Stability Issues

« Stability issues during product manufacturing e.g. drug excipient
interactions

» Shelf-life stability of the drug, excipients and the drug product

* In vivo stability of the drug, excipients and drug product
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