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Disclaimer

The views expressed are the personal views of the presenters and may 

not be understood or quoted as being made on behalf of or reflecting the 

position of the EMA, the Swedish MPA or the Belgian FAMHP.
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• Justify that a dissolution specification of Q=80% at 30 min is acceptable for 
Zurampic (lesinurad) tablets (400 mg and 200 mg).

1. Purpose of the model

In vitro dissolution (QC) of batches 

included in study RDEA594-129:

Pivotal batch 12A015

Batch ELAD was BE to batch 

12A015

(both fasted and fed)

Batch ELAB was non-BE to batch 

12A015

(both fasted and fed)

BE = BioequivalentPaddle (USP II) 900 ml pH 4.5, 1% SLS, 75 rpm. Solub. 1.77 mg/ml

BCS 2 product, acid, high solubility @ intestinal pH 
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Regulatory impact of the model is low 

• EMA: the specification limit Q80% in 30 minutes was accepted based 

on the in vitro dissolution of the Phase 3 batches and two non-BE 

batches (over-granulated).

• The PBBM model was not submitted to the EMA (only to the FDA)

Q80% 30 min

non-BE batch ELAB
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2. Modeling strategy

Pepin et al. Mol. Pharmaceutics 2016, 13, 3256−3269

• iv microtracer data 

available

• Pivotal batch 

12A015 400 mg

• Plasma profiles

• In vitro 

dissolution

• NON-BE batch 

ELAB 400 mg

• Plasma profiles

• In vitro 

dissolution
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• Top-down data driven approach, individual models

o Individually extraction of PK parameters, 3-comp.

o Individually fit Peff to observed oral plasma profile: Peff 1.7-5.4 x 10-4 cm/s 

o Individually fit of gastric emptying time to oral plasma profile.

• Uncertainties in gastric emptying, Peff and fluid volumes in GI tract.

o The % default values for standard volume occupation by water in the small intestine 
and colon (40% and 10%) respectively, were reduced to 7.5% and 2%*

  

3. Model building

*Schiller C. et al., Aliment Pharmacol Ther. 2005 Nov 15;22(10):971-979
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• Input of in vitro dissolution data: Fitting to a theoretical particle size 
distribution that would match observed in vitro dissolution for the batch.

• Switch formulation from immediate release tablet to delayed release enteric 
coated tablet to prevent release in the stomach.

Model building, continued
Theoretical Product-Particle Size Distribution (P-PSD) approach justified; 

influence of pH acceptable. 

(if used to support setting of API particle size more data needed) 

Uncertainties in formulation switch (no data shown).

Pepin et al. Mol. Pharmaceutics 2016, 13, 3256−3269

Particle size 

distribution

In vitro dissolution (QC) 
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• Double peaks in three subjects: Mixed Multiple Dosing (MMD) used in G+ 

models. 

Model building, continued

Individual models, uncertainties in gastric residence time. MMD questionable as 

input dose should be as in clinical study, i.e. 400 mg tablet at time zero in all 

subjects, long gastric residence time fasting needs justification
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4. Evaluation of the predictive performance of the model

A. Prediction of pivotal batch 12A015 (used in model building)

“Satisfactory prediction” according to the company. Model seems 

to underpredict, especially AUC. Would like to see summary 

statistics. What is the prediction error? What is an acceptable 

prediction error according to the company?

Measured

Predicted

Cmax AUC
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4. Evaluation of the predictive performance of the model

B. Prediction of non-BE batch ELAB

The model input dose should be the clinical dose 400 mg, not 352 mg. 

This is not acceptable. Predicting ratio only is not a preferrable 

approach. The model can not predict the non-BE batch.

“For batch ELAB it was necessary to reduce the dose in the GastroPlus 

simulation to compensate for the lower exposure (AUC ratio 0.88) obtained in 

the clinical study comparing batch ELAB to batch 12A015. The dose was 

reduced to 352 mg (0.88 x 400 mg).” “The model could adequately predict 

Cmax ratio between ELAB and 12A015” 
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5. Parameter Sensitivity Analyses (PSA)

One PSA for each 

subject and batch 

(only Cmax)

Peff

Solubility

Particle radius

Gastric residence time, GI volumes and formulation switch are 

missing. Not presented how single particle radius is related to 

theoretical particle size distribution pattern for each batch. 

Preferrable with one PSA for the model.
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• Dissolution profile for batch MPAC (in vitro dissolution: 80% 30 min = intended scenario) 

was used for the simulations.

• Virtual population (n=25) based on subjects included in model building.

• Random stomach pH and gastric recidence time (within observed range) added to each 

subject to account for between subject variability.

• Within subject variability was not simulated in the virtual trial (pivotal batch 12A015 vs 

MPAC Q80% 30 min), with the same model used for each treatment within a subject.

Predicted confidence intervals from simulated trial are tighter than those observed in 

clinical studies.

• Conclusion from company: BE expected for batch with Q80% 30 min. Dissolution 

specification justified.

6. Simulation of the intended scenario

Why use same subjects as in model building? Why stomach pH variability 

(no gastric release in simulations)?  No within subject variability.



Classified as internal/staff & contractors by the European Medicines Agency 

7. Credibility assessment Matrix

ACAT = Advanced Compartment Absorption and Transit 
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Credibility assessment Matrix
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Credibility assessment Matrix
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• The suggested in vitro dissolution specification Q80% 30 min would have been 

accepted mainly based on the in vitro dissolution of the pivotal batches (Phase 3). 

• Low model influence and low regulatory impact.

• Data driven top-down input parameters (Peff, gastric emptying, two fractions of the dose 

for individual subjects).

• The external model (Excel) to create the virtual particle size distribution is not assessed. 

• The verification of the model, with manually adjusting the input dose is not acceptable.

• The virtual trial (model use) using the same subjects as for the model building, and lower 

variability than observed in clinical studies is questionable.

• Model would not have been accepted to justify an extended in vitro dissolution 

safe space beyond the Q80% in 30 min.

8. Conclusions
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Thank you

Any questions?

Follow us on    @EMA_News
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• BCS 2, with poor solubility at low pH. Good solubility in small intestine.

• Peff ”high”, calculated from Caco-2 Papp (no data presented). Supported by high

bioavailability; F=”100%”. Log P 2.85, weak acid. API free acid. Dose strength 200 and 

400 mg.

Backup: Biopharmaceutics properties of lesinurad
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Backup: Impact of small intestine lumenal water on systemic exposure 
of lesinurad. 

Pepin et al. Mol. Pharmaceutics 2016, 13, 3256−3269
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