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Proposed Interchangeable Biosimilar to US-licensed Lucentis 
 
Recommendation: Approval 
 

EXECUTIVE SUMMARY 
 

BLA 761165-ORIG-1-RESUB-9 
Review Number: First round  
Review Date: June 2, 2022 

 
Drug Name/Dosage Form Cimerli (ranibizumab ) injection, for intravitreal use 
Strength/Potency • 10 mg/mL: The recommended dose is 0.5 mg (0.05 mL of 10 

mg/mL dosage strength) 
• 6 mg/mL: The recommended dose is 0.3 mg (0.05 mL of 6 mg/mL 
dosage strength) 

Route of Administration Intravitreal injection 
Rx/OTC dispensed Rx 
Indication All indications currently approved for US-licensed Lucentis  
Applicant/Sponsor Coherus BioSciences Inc. 

(Originally submitted by Bioeq GmbH. Transferred to Bioeq AG in 
September 2021, and to Coherus BioSciences Inc. in April 2022) 

US Agent  

 
Product Overview 

 
Cimerli (ranibizumab , FYB201) is a recombinant humanized IgG1 isotype antigen-binding 
fragment (Fab) developed as a biosimilar to US-licensed Lucentis (ranibizumab).  Ranibizumab is 
not glycosylated and does not exhibit antibody-mediated effector functions. Ranibizumab binds 
to the receptor binding site of all human alternatively spliced Vascular Endothelial Growth Factor-
A (VEGF-A) isoforms, including the proteolytically cleaved VEGF-A 110 isoform. The binding of 
ranibizumab to VEGF-A prevents the interaction of VEGF-A with its receptors (VEGFR1 and 
VEGFR2) on the surface of endothelial cells resulting in the reduction of endothelial cell 
proliferation, vascular leakage, and new blood vessel formation.  Cimerli (ranibizumab ) drug 
product is manufactured to have the same strength, dosage form, formulation, presentations, 
and route of administration as US-licensed Lucentis in single-dose vials. Cimerli is a sterile, 
preservative-free,  colorless to pale yellow solution for intravitreal 
injection supplied in single-dose glass vials containing ranibizumab  at 10 mg/mL and 6 
mg/mL.   
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Quality Review Team 
 

Discipline Reviewer   Office/Division 
Drug Substance (DS) Leopold Kong / Leslie A. Rivera Rosado CDER/OPQ/OBP/DBRR IV 
Analytical Comparability 
Drug Product (DP) and 
Analytical Method Validation Andrea Franco CDER/OPQ/OBP/DBRR IV 

Immunogenicity assays Tao Wang CDER/OPQ/OBP/DBRR IV 
OBP Labeling Jennifer Kim CDER/OPQ/OBP 
Micro/Facility DS Yun Wu CDER/OPQ/OPMA/DBM/BMB1 
Micro/Facility DP Wayne Seifart CDER/OPQ/OPMA/DBM/BMB1 

Team Leads 
LCDR Leslie A. Rivera Rosado (Product Quality)  
Zhong Li (OPMA Facilities) 
Max Van Tassell (OPMA Micro) 

CDER/OPQ/OBP/DBRR IV 
CDER/OPQ/OPMA/DBM/BMB1 
CDER/OPQ/OPMA/DBM/BMB1 

Application Team Lead LCDR Leslie A. Rivera Rosado CDER/OPQ/OBP/DBRR IV 
Regulatory Business Project 

 
Anita Brown CDER/OPQ/OPRO 

OBP Biosimilar Policy Joel Welch 
Marlene Schultz-DePalo CDER/OPQ/OBP-IO 

 
Multidisciplinary Review Team: 

 
Discipline Reviewer Office/Division 

RPM Michael Puglisi ORO/DROSM 
Signatory Authority Wiley Chamber OSM/DO 
Cross-disciplinary Team Lead William Boyd OSM/DO 
Clinical Reviewer Martin Nevitt OSM/DO 
Nonclinical Maria Rivera ORDPURM/DPTRDPURM 
Clinical Pharmacology Lei He OCP/DIIP 
Biostatistics Nam Hee Choi OB/DBIV 
DMEPA SE Damon Birkemeier OSE/DMEPA 
DMEPA TL Valerie Vaughan OSE/DMEPA 
DPV SE Rachna Kapoor OSE/DMEPA 
OSE PM Oyinlola Fashina OSE/DMEPA 
OSE PM TL Ameet Joshi OSE/DMEPA 

 

1. Names: 
a. Proprietary name: Cimerli 
b. Trade name: Cimerli 
c. Non-proprietary name: ranibizumab  
d. CAS registry number: 347396-82-1 
e. INN/USAN Name: ranibizumab 
f. OBP systematic name: MABFRAG HUMANIZED (IGG1) ANTI P15692 

(VEGFA_HUMAN) [FYB201] 
 

2. Pharmacologic category: a vascular endothelial growth factor (VEGF) inhibitor  
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Submissions Reviewed: 
 

Communication Date 
STN 761165/9- BLA Original Application 08/02/2021 
STN 761165/12- Response to IR dated 8/23/2021 (OPMA) 09/02/2021 
STN 761165/15- Response to IR dated 11/30/2021 (OPMA) 12/14/2021 
STN 761165/16- Response to IR dated 01/19/2022 (OBP) 01/25/2022 
STN 761165/17- Response to IR dated 03/04/2022 (OPMA) 03/18/2022 
STN 761165/18- Response to IR dated 03/15/2022 (OBP) 03/23/2022 
STN 761165/21- Response to IR dated 03/30/2022 (OBP) 04/14/2022 
STN 761165/22- Response to IR dated 04/13/2022 (OPMA) 04/20/2022 
STN 761165/23- Response to IR dated 04/11/2022 (OBP) 04/21/2022 
STN 761165/24- Response to IR dated 05/06/2022 (OBP) 05/20/2022 

 
Quality Review Data Sheet 

 
1. Legal Basis for Submission: 351(k) 

 
2. Related/Supporting Documents: 

A. DMFs: 
DMF# DMF Holder Item Referenced Code1 Status2 Date review 

completed 
Comments 

(status) 

3 N/A N/A 
Not reviewed. 
Sufficient 
information 
related to 
compatibility with 
the product 
provided in the 
BLA. 

3 N/A N/A 

2 Adequate 3/28/2019  

3 N/A N/A 
Not reviewed. 
Sufficient 
information in 
the BLA. 

1. Action codes for DMF Table: 1- DMF Reviewed; Other codes indicate why the DMF was not reviewed, as follows: 
2- Reviewed previously and no revision since last review; 3- Sufficient information in application; 4- Authority to 
reference not granted; 5- DMF not available; 6- Other (explain under “comments”) 

2. Adequate, Adequate with Information Request, Deficient, or N/A (there are enough data in the application; 
therefore, the DMF did not need to be reviewed). 

 
B. Other documents:       None 

 
3. Consults:  None 
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attributes of ranibizumab were collectively assigned to appropriate assessment 
categories and a sufficient number of lots of each product were evaluated.  A 
comprehensive array of analytical methods was used to support a demonstration that 
the products are highly similar. Each method was demonstrated to be suitable to 
detect and/or quantitate potential differences in critical quality attributes between 
FYB201 and US-licensed Lucentis. The comparative analytical assessment data 
provided support the conclusion that Cimerli is highly similar to US-licensed Lucentis.  
 
The overall Cimerli control strategy incorporates control over raw materials, facilities 
and equipment, the manufacturing process, adventitious agents, microbial 
contamination, and release and stability of the drug substance and drug product. The 
manufacturing processes and overall control strategies for Cimerli are appropriately 
established to ensure consistency and quality of the final product; therefore, lot 
variability is not a concern. Drug substance and drug product facilities operate in 
compliance with cGMP and are acceptable for manufacturing. The BLA is 
recommended for approval from a product quality, facility, microbiology, and sterility 
assurance perspectives. 
 
The assays used for immunogenicity assessment in the clinical studies to support this 
BLA are adequately validated and suitable for their intended purpose. 
 
Subdiscipline Recommendation:   

   Drug Substance       - Adequate 
   Drug Product   - Adequate 
   Immunogenicity Assay - Adequate    
   Quality Labeling   - Pending 
   Facilities   - Adequate 
   Microbiology   - Adequate 

                 CAA   - Adequate 
 

D. Environmental Assessment or Claim of Categorical Exclusion: 
A claim of categorical exclusion from environmental assessment (EA) according to 21 
CFR 25.31(c) was provided and is acceptable.     

 
E. Recommendation on Phase 4 (Post-Marketing) Commitments, 

Requirements, Agreements, and/or Risk Management Steps: 
 

• Complete DS transport validation study and submit the final transportation 
validation report.  Due: Q3 2023  

 
• Complete DP bulk vial and DP final product shipment validation studies and submit 

the final transportation validation report. Due: Q3 2023 
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III.  Summary of Quality Assessments: 
A. CQA Identification, Risk and Lifecycle Knowledge Management 
 
Table 1: Active Pharmaceutical Ingredient CQA Identification, Risk and Lifecycle Knowledge Management 
 

Category CQA Risk Origin Control Strategy Other notes 

Primary 
structure 

Amino acid sequence 
and molecular mass  

 

Efficacy, PK/PD, 
Immunogenicity, 
Safety 

Intrinsic to the 
molecule 
 

The manufacturing 
process/production cell bank is 
designed to result in the correct 
amino acid sequence ensuring 
an active protein. 

Higher order 
structure 

Secondary Structure 

Tertiary Structure 

Disulfide linkage 

Biological 
function 

Potency: Neutralization 
of VEGF-A165 

Efficacy, Safety 

 

Potency: Neutralization 
of VEGF-A121 

These VEGF-isoforms are not 
prominently involved in the 
MoA.  
Ranibizumab binding site and 
binding behavior are identical to 
VEGF-A165 but its role in 
pathological neovascularization 
and abundance in target ocular 
tissues is lower. 

Potency: Neutralization 
of VEGF-A110 

Potency: Neutralization 
of VEGF-A189 

Product related HMW species Increase the likelihood for Product related  
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• Description (ranibizumab ): 

Ranibizumab (FYB201) is a recombinant humanized IgG1 kappa monoclonal 
antibody fragment manufactured in E. coli. FYB201 is composed of one light chain (214 
amino acid residues) linked by a C-terminal disulfide bond to one heavy chain (231 
amino acid residues). The total molecular weight of FYB201 is 48.37 kilodaltons (kDa). 
The complementarity-determining regions (CDR) of FYB201 are identical to US-licensed 
Lucentis and facilitates binding to the receptor binding site of all human alternatively 
spliced VEGF-A isoforms.  FYB201 harbors no glycosylation site.  

 
• Mechanism of Action (MoA): 

VEGF-A is a key driver of vasculogenesis and angiogenesis upon binding to its receptors, 
Flt-1 (VEGFR-1) and kinase insert domain receptor (KDR) (VEGFR-2), on the surface of 
endothelial cells. Binding of VEGF-A to its receptors leads to endothelial cell proliferation, 
neovascularization, and vascular leakage. The biological activity of VEGF-A is associated 
with Neovascular (Wet) Age-Related macular Degeneration (AMD), Macular Edema 
following Retinal Vein Occlusion (RVO), and Myopic Choroidal Neovascularization 
(mCNV). The clinical efficacy of FYB201 for these indications is mediated by binding to 
VEGF-A which neutralizes interaction with VEGFR-1 and VEGFR-2.   

 
• Potency Assay: 

iLite Assay 
Potency of FYB201 DS is assessed using the iLite assay which measures the biological 
activity of FYB201 in a luminescence assay based on stable transfected HEK293 cells, 
carrying pB-UAS-Luc, pBGAL4- Elk1a, pBVEGF- R2 and pTK-NL1.3 constructs (F164 
cells). VEGF-A induces the expression of firefly luciferase in the F164 cells by binding 
to the VEGF R2 expressed in the F164 cells. When FYB201 binds to VEGF-A, VEGF-A 
is unable to activate the VEGF receptor and the VEGF-A-induced luciferase 
expression of the cells is inhibited. Luciferase induction is measured directly by the 
BrightGlo Luminescence Assay, a method that measures induced firefly 
luminescence. The measured luminescence from firefly luciferase is therefore 
dependent on the induction of firefly expression by VEGF-A. The relative potency is 
determined by comparison of the inhibitory effect of the FYB201 test sample to the 
FYB201 reference standard. The final result is expressed as relative potency of a 
sample in percent compared to the reference standard. The iLite assay is the only 
potency assay to be used for release and stability testing of FYB201 commercial 
batches.  

 
HUVEC Proliferation Assay 
During development, a HUVEC proliferation assay was used to measure the potency 
of ranibizumab (both FYB201 and US-Lucentis samples). VEGF-A increases the 
proliferation of HUVECs by binding to the VEGF-R2. When ranibizumab is bound to 
VEGF-A165, VEGF-A165 is unable to activate the VEGF receptor and the VEGF-A165 
induced proliferation of the cells is inhibited. Cell proliferation is measured indirectly 
by the CellTiter-Blue cell viability assay, a fluorimetric method that uses the indicator 
dye resazurin to measure the metabolic capacity of viable cells. Viable cells retain the 
ability to reduce resazurin to resorufin, which is highly fluorescent. The measured 
fluorescence is therefore dependent on the number of viable cells per well and is a 
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• Critical starting materials or intermediates: 

 

 

 

 
• Manufacturing process summary: 
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• Container closure: 

 
• Dating period and storage conditions: 

The dating period for FBY201 DS is  months when stored at oC. 
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• Potency and Strength: 
Cimerli is supplied in a  glass vial containing  mL (nominal fill volume) of either 6 
mg/mL (0.3 mg dose vial) or 10 mg/mL (0.5 mg dose vial) ranibizumab for intravitreal 
(IVT) injection. Potency is defined as the percent neutralization of VEGF-A (preventing 
its binding to VEGFR) relative to the current WRS.  The potency assays are the same as 
described for DS. 

 
• Summary of Product Design: 

Cimerli (ranibizumab ) is a sterile, colorless to pale yellow solution in a single-
dose glass vial. Cimerli is supplied as a preservative-free, sterile solution in a single-
dose container designed to deliver 0.05 mL of 10 mg/mL ranibizumab  (0.5 mg 
dose vial) or 6 mg/mL ranibizumab  (0.3 mg dose vial) aqueous solution with 10 
mM histidine HCl, 10% α,α-trehalose dihydrate, 0.01% polysorbate 20, pH 5.5.   
Cimerli is intended for intravitreal injection using a 5-micron sterile filter needle (19-
gauge x 1-1/2 inch), a 1-mL Luer lock syringe and a 30-gauge x ½ inch sterile 
injection needle. Each single-dose vial contains 0.05 mL deliverable volume (0.5 mg 
dose) of 10 mg/mL or 6 mg/mL ranibizumab-  10 mM histidine HCl, 10% α,α-
trehalose dihydrate, 0.01% polysorbate 20 at pH 5.5. 

 
• List of Excipients:  

Histidine HCl, α,α-trehalose dihydrate and polysorbate 20 are all compendial 
excipients. 

 
• Reference Materials: 

The same reference material is used for DS and DP.  
 

• Manufacturing process summary: 
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G. Facilities:  

 
All proposed manufacturing and testing facilities are acceptable based on their currently 
acceptable CGMP compliance status and recent relevant inspectional coverage. This 
submission is recommended for approval from a facility standpoint. 

 
H. Analytical Similarity Testing Site  

, is the site where key comparative 
analytical assessment data in support of biosimilarity were collected and analyzed. A site 
visit was performed from  by Drs. Jacek Cieslak (OBP) and Michael 
Shanks (OPMA/DBM). No objectionable observations were identified.  
 

I. Lifecycle Knowledge Management: 
 

i. Protocols approved: 
 

Module Protocol type Proposed reporting strategy 
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ii. Outstanding review issues/residual risk: None 
iii. Future inspection points to consider: None identified 
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