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DATE:  March 19, 2018 

 

FROM:  Branch 2/DNDP1/ONDP/OPQ  

 

SUBJECT:  Evaluation of the Risk Assessment of Elemental Impurities for NDA 209299 

 

APPLICATION/DRUG: NDA 209299/TAVALISSE™
 (fostamatinib) Tablets, 100 and 150 mg  

 

Background: 

In response to the Agency’s March 1, 2018 telecon, the applicant submitted an amendment on March 

7, 2018 providing a risk assessment for elemental impurities in the proposed drug product in 

accordance with ICH Q3D and USP<232/233>.  The applicant provided the risk assessment for one 

batch of the 150 mg drug product (batch TXVD manufactured with drug substance process validation 

lot LFIGGB1003).  The risk assessment included the evaluation of the following potential vectors for 

introduction of elemental impurities:  

 

 Residual impurities resulting from elements intentionally added (e.g., catalysts) in the formation 

of the drug substance, excipients, or other drug product components. The risk assessment of the 

drug substance should address the potential for inclusion of elemental impurities in the drug 

product. 

 Elemental impurities that are not intentionally added and are potentially present in the drug 

substance, water, or excipients used in the preparation of the drug product. 

 Elemental impurities that are potentially introduced into the drug substance and/or drug product 

from manufacturing equipment. 

 Elemental impurities that have the potential to be leached into the drug substance and drug 

product from container closure systems. 

 

The applicant committed to analyzing three drug product process validation batches with validated 

method.  The applicant will submit the data to agency by the end of June 2018 as previously 
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EXECUTIVE SUMMARY

Submission: The Applicant is seeking approval for NDA 209299 for Fostamatinib Tablets, 100 mg 
and 150 mg, via 505(b)(1) route for the treatment of thrombocytopenia in adult patients with 
persistent or chronic immune thrombocytopenia (ITP) who have had an insufficient response to a 
previous treatment.

Review: The Biopharmaceutics review for this submission is focused on the evaluation of the data 
supporting approval of the proposed dissolution method and acceptance criterion for Fostamatinib 
Tablets.

Assessment: The proposed in vitro dissolution test is adequate for quality control. The selection of 
the dissolution conditions (e.g., medium, rotation speed, etc.) is adequately justified. The proposed 
dissolution acceptance criterion is adequate for the quality control of Fostamatinib Tablets, 100 mg 
and 150 mg.

The analytical method used in the quantifying fostamatinib in the dissolution samples and its 
validation will be evaluated by the CMC-drug product Reviewer.

From a Biopharmaceutics perspective, NDA 209299 for Fostamatinib Tablets, 100 mg and 150 mg, is 
recommended for APPROVAL.
The approved dissolution method and the associated acceptance criterion agreed to with the 
Applicant are summarized in the table below:

Apparatus USP Apparatus 2 (paddle)
Paddle Speed 75 rpm
Volume 900 ml
Medium 0.025M Sodium Phosphate Buffer, pH 7.4

BIOPHARMACEUTICS

Application No./Submission Date NDA 209299-ORIG-1 Dated 04/17/2017

Clinical Division DHP

Applicant Name Rigel Pharmaceuticals, Inc.

Product Name  Fostamatinib Disodium

Dosage Form/Strength Tablets, 100 mg and 150 mg

Route of Administration Oral
Primary Reviewer Kaushalkumar Dave, Ph.D.

Secondary Reviewer Okpo Eradiri, Ph.D.
RECOMMENDATION ADEQUATE





Table 1: Qualitative and quantitative composition of the proposed drug product, Fostamatinib 
Tablets, 100 mg and 150 mg

Component

Tablet Quantity 
(mg)

(per 100 mg tablet)

Tablet 
Quantity (mg)

(per 150 
mg tablet) Function Quality Standard

Core Tablet

Fostamatinib disodium 126.2a 189.3b Drug substance Rigel Specification

Mannitol USP

Sodium bicarbonate USP

Sodium starch glycolate USP/NF

Povidone USP

Magnesium stearate USP/NF

USP

Tablet Coatingd

Total weight (mg) 343 515

a 126.2 mg of fostamatinib disodium hexahydrate is equivalent to 100 mg of fostamatinib
b 189.3 mg of fostamatinib disodium hexahydrate is equivalent to 150 mg of fostamatinib

.

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



Development history of the proposed drug product

At the beginning of the clinical evaluation, the Applicant studied R940406 as the active drug 
substance. As R940406 had limited aqueous solubility, the Applicant synthesized its prodrug. The 
Applicant stated that in comparison to R940406, the phosphate prodrug, fostamatinib disodium, 
offered increased solubility and higher absorption of R940406 from an immediate release 
formulation. Initial (Phase I) clinical studies were performed with a oral solution of 
the active metabolite (R940406), and an oral suspension of the prodrug (fostamatinib disodium) 
in orange juice. All subsequent studies were performed with tablet formulations of fostamatinib 
disodium, the prodrug of R940406. First, the Applicant developed 25 mg white  
tablets manufactured by  which were administered at 75 mg, 100 mg, 125 mg, 150 
mg and 175 twice daily for a phase 2 study, and at 100 mg, 200 mg and 300 mg single dose for a 
dose proportionality study. Since the dosing required multiple  tablets at each administration, 
the Applicant developed 50 mg and 100 mg blue film coated (BFC) tablets which were used for 
the subsequent phase 2 studies. Composition of BFC tablets is provided in Table 2. While 50 mg 
and 100 mg BFC tablets had same , the 100 mg BFC tablets exhibited 

 phenomenon, and hence dissolution issues in  Due to this 
issue, in all phase 3 clinical studies, 50 mg BFC tablets were used. The Applicant argued that  

 
 

. The 
Applicant reformulated the product and developed orange film coated tablets with coating 
(OFC-I tablets)  

 Phase 3 studies for ITP were performed with 100 mg 
and 150 mg OFC-I tablets administered twice daily. The proposed to-be-marketed formulation 
(OFC) is different than the pivotal clinical study formulation in terms of the . The 
tablet core for OFC-I and OFC tablets is the same (Table 1); however, the tablets used in the 
pivotal clinical studies (OFC-I tablets) had an  based coating  while the 
proposed commercial formulation (OFC tablets) has a  based coating  
Compositions of based coting) and  based coating) are provided 
in Table 3 and Table 4 respectively. The Applicant stated that there were not differences or 
changes in terms of formulation or manufacturing method, except the change of non-functional, 
cosmetic color coating, between the OFC-I tablets and OFC tablets. An in vivo BE study was 
performed to compare the pre-change “OFC-I tablet(s)” and post-change “OFC tablet(s)”. The BE 
studies/results will be reviewed by Office of Clinical Pharmacology.

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) 
(4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4)

(b) (4)







Table 5: Solubility and other physicochemical properties of fostamatinib disodium and R940406

Fostamatinib disodium has three pKa’s, 1.7, 4.2 and 6.5. The compound shows several-fold 
higher solubility in aqueous medium above pH 4.5 where it exists in anionic form (Figure 1).

Figure 1: pH-solubility profile of fostamatinib disodium



Permeability

Fostamatinib is a prodrug which undergoes rapid hydrolysis to R940406 in the gastrointestinal 
tract. The Applicant states that the permeability of R940406 is medium to high in Caco-2 cell 
layers compared to reference compounds with known permeability properties; however, no 
permeability data were provided.

BCS designation of the proposed drug was not evaluated under this review.

4. DISSOLUTION INFORMATION

As shown in Figures 2 and 3, The Applicant provided dissolution profiles of three commercial 
batches for each of the two strengths of the proposed product with the proposed dissolution 
method. Also, the Applicant provided dissolution profiles for OFC-I tablets (with  coating 
unlike the proposed commercial product which has  coating) manufactured at AstraZeneca 
and  The provided dissolution data show that the proposed product shows rapid dissolution 
in the studied conditions and that no difference in dissolution between the studied batched was 
observed. 

Figure 2: Dissolution Profile of Fostamatinib 100 mg Tablets in 0.025 M Sodium Phosphate 
Buffer, pH 7.4

(b) (4)

(b) (4)

(b) (4)







On the basis of above studies, the Applicant proposed USP Apparatus 2 with 900 mL of pH 7.4 
0.025M sodium phosphate buffer and 75 rpm as the dissolution method for the proposed product.

The selection of the dissolution method is appropriately justified and supported by the data 
provided by the Applicant. Therefore, the proposed dissolution method is acceptable. 

(b) (4)



4.2. Dissolution Acceptance Criterion

Dissolution studies for the Clinical (Pivotal) and the Registration/Exhibit Batches

The Applicant’s proposed dissolution acceptance criterion is ‘Not less than % (Q) at 30 
minutes’. In the original submission, the applicant did not provide dissolution data, using the 
proposed dissolution method, for the pivotal clinical study batch and for the exhibit/registration 
batches. Via an Information Request (IR) sent on 11/02/2017, the Applicant was requested to 
provide this information. In a response on 11/06/2017, the Applicant provided the requested 
dissolution data for the pivotal-clinical and the exhibit study batches for Fostamatinib Tablets, 
100 mg and 150 mg strengths. Below tables summarize the provided dissolution data.

Table 7: Summary of Pivotal Clinical and Exhibit Batches Dissolution Profile Data (% Release) 
for Fostamatinib Tablets in pH7.4 Phosphate Buffer
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The provided dissolution data indicate that the proposed dissolution acceptance criterion of ‘Not 
less than % (Q) at 30 minutes’ is appropriately selected and adequate for quality control of the 
proposed product. Therefore, the proposed dissolution acceptance criterion is acceptable.

5. REVIEWER’S OVERALL CONCLUSIONS

- The Applicant’s in vitro dissolution test method development and validation are acceptable.
- The proposed acceptance criterion of ‘Not less than % (Q) at 30 minutes’ is adequate for 

the quality control of Fostamatinib Tablets, 100 mg and 150 mg. 

6. RECOMMENDATION

From a Biopharmaceutics perspective, NDA 209299 for Fostamatinib Tablets, 100 mg and 150 
mg, is recommended for APPROVAL.

(b) (4)

(b) 
(4)

(b) 
(4)



Primary Biopharmaceutics Reviewer Name and Date:

Kaushalkumar Dave, Ph.D., 11/15/2017
Biopharmaceutics Reviewer
Division of Biopharmaceutics
Office of New Drug Products
Office of Pharmaceutical Quality

Secondary Reviewer Name and Date:

Okpo Eradiri, Ph.D., 11/20/2017
Acting Biopharmaceutics Lead
Division of Biopharmaceutics
Office of New Drug Products
Office of Pharmaceutical Quality
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