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Characterization. A summary of the structural and physicochemical characterization of the drug 

substance is copied below. Information is included in the NDA on the stereochemistry of the nucleosides 

and internucleoside linkages. The sequence confirmation is by infrared multi-photon decomposition-

Fourier transform-ion cyclotron resonance-mass spectrometry. 
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Manufacturing process. Mipomersen is manufactured by the standard solid phase phosphoramidite 

oligonucleotide synthesis (reference: Beaucage, 1981, Tetrahedron Lett). 
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Comparability of the product used in the clinical studies, stability studies, and commercial 

product. The applicant states that all drug substance batches were manufactured at the commercial site 

(Isis Pharmaceuticals, Carlsbad CA) and that a similar process (with a few differences) was used to 

produce the primary stability batches, phase 3 clinical batches, and validation/commercial batches. The 

reviewer will evaluate the manufacturing differences and determine whether any would affect the 

efficacy and safety profiles of the commercial product. The batches of interest are CA301012-014 

through CA301012-023. 
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to a complementary sequence on mRNA to cause degradation of the mRNA and/or disruption of the 

mRNA’s function. The function of mipomersen depends on its specific sequence, which is confirmed by 

different tests in the characterization study and in the drug substance specification (i.e., failure sequence 

analysis by ion pair-HPLC-TOF-MS, melting point of mipomersen-complement duplexes, assay by ion 

pair HPLC-UV-MS).  

Impurities. The NDA includes a lengthy discussion on impurities. The applicant separates them into 

impurities resulting from starting materials/reagents and impurities resulting from the synthesis. In 

addition, there are two specified impurities  

that result from both the starting materials and the synthesis. Certain impurities  

 are grouped in the drug substance specification, and the reviewer will determine whether the 

grouping is adequately justified. All limits proposed in the specification have accompanied by 

qualification levels (copied below), which will be confirmed by the PharmTox team.  
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Drug product 

The drug product is a sterile solution for injection packaged in single-dose vials and in single-dose pre-

filled syringes. The drug concentration is 200 mg/mL in sterile water for injection. There is no 

excipient in the formulation. HCl and/or NaOH may be added for pH adjustment to 7.5-8.5. 

 

Overfill. The vial product includes . The primary reviewer will confirm that 

this additional amount is adequately justified by data, that it is used to compensate for lost drug during 

delivery and not for stability problems. 

 

Established name and dosage strength. The dosage strength (200 mg/mL) is based on the salt. 

Labeling has the accurate “mipomersen sodium” as the established name of the product. 

 

Comparability of the product used in the clinical studies, stability studies, and commercial 

product.  

Primary stability batches of the vial product were manufactured at the commercial site at Hospira, 

McPherson KS ). All three batches (E9005, E9006, E9009) were 

used in clinical studies. 

Primary stability batches of the prefilled-syringe product were manufactured at the commercial site at 

Genzyme, Ridgefield NJ at the commercial  scale. All three batches (CL10002, CL10004, CL10006) 

were used in clinical studies. 
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Manufacturing process of the drug product. The manufacturing process of the drug product is the 

standard common process for this type of dosage form:  

 

Drug product specification. 

The drug product specification is copied here. The same specification is used for both vial and syringe 

products. 

• Limits on degradation products. The applicant states that these drug substance impurities are 

also potential drug product degradants:  
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