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Initial Quality Assessment 
Division of New Drug Quality Assessment I 

Branch II 
 

OND Division:     Division of Hematology Products 
NDA:    202497 
Applicant:   Talon Therapeutics, Inc. 
Stamp Date:   12-Jul-2011 
PDUFA Date:   Priority 12-Jan-2012 
Proprietary (Brand) Name Marqibo 
  of Drug Product:    
Established Name:  Vincristine Sulfate Liposomes Injection 
Dosage Form(s):  Injection (solution) 
Strength(s):   Vincristine Sulfate Liposomes Injection (0.16 mg/mL) 

Kit components 
Vincristine sulfate, USP (5 mg/5 mL)   

 Sphingomyelin/cholesterol liposomes injection (103 mg/mL, 1 
mL)  

 Sodium phosphate injection (14.2 mg/mL, 25 mL) 
Route of Administration: Intravenous 
Proposed Indication(s): Treatment of adult patients with Philadelphia Chromosome-

negative (Ph-) acute lymphoblastic leukemia in second or greater 
relapse or whose disease has progressed following two or more 
treatment lines of anti-leukemia therapy. 

CMC Lead:    Janice Brown, Branch II/DNDQA1/ONDQA 
Chief, Branch II: Sarah Pope Miksinski, Ph.D., DNDQA1/ONDQA 
Review team recommendation:  Team review 

CMC reviewers: Xiao-Hong and Debasis Ghosh  
     Biopharm reviewer: John Duan 
     Yes   No 
ONDQA Fileability:    X   
Comments for 74-Day Letter   X  
 
CONSULTS/ CMC RELATED REVIEWS 
Consult Comment 
Biopharm Assigned to John Duan, Ph.D.  
CDRH Not Applicable 
EA Categorical Exclusion requested  
EES Inspection request was submitted on 03-Aug-2011 
DMEPA Labeling consult request will be sent as part of DHP request. 
Methods Validation Not needed 
Microbiology Assigned to Vinnie Pawar, Ph.D. 
Pharm-Tox Determined by primary reviewer.  In addition to the 

impurities/degradation products in the drug product, the sponsor 
submitted a toxicological summary of the excipient, 
Sphingomyelin 
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SUMMARY 
 
Marqibo is a kit containing 3 drug product components that are compounded by the pharmacist 
to produce a 0.16 mg/mL Vincristine Sulfate Liposomes Injection (VSLI) drug product. The 
compounding process essentially loads the empty liposomes with viscristine sulfate.  The VSLI 
drug product is then diluted into an I.V. bag containing 5% dextrose injection or 0.9% sodium 
chloride injection then administered to the patient by intravenous infusion over 60 minutes.  
 
This 505(b)(2) application relies on the FDA’s finding of safety and effectiveness of Oncovin 
(vincristine sulfate) marketed by Eli Lilly Pharmaceuticals (NDA 014103).  Oncovin® 
(vincristine sulfate injection, USP) is no longer distributed in the U.S. and as a result of not being 
manufactured, is no longer a listed drug.  Talon is referencing data from Oncovin NDA on the 
genotoxicity / mutagenicity potential of vincristine as part of the reproductive toxicity 
assessment of Marqibo®.  Additionally, Talon does not have the right of reference to statements 
appearing in the Oncovin® (vincristine sulfate injection) label that are required for use in the 
proposed Marqibo® package insert label that include:  boxed warnings, dosage and 
administration, contraindications, warnings and precautions, drug interactions, and overdosage. 
 
The applicant’s vincristine sulfate injection formulation is based on the Eli Lilly’s Oncovin 
formulation and Hospira Vincristine Sulfate Injection USP, 1 mg/1 mL and 2 mg/2 mL, 
approved under ANDA 71-484 and ANDA 71-559, respectively (see item 10 below for a  
comparison of the applicant’s and Hospira vincristine sulfate injection formulations).  
 
Marqibo was initially submitted as a 505(b)(2) NDA (NDA 21-600) in March 2004 by Inex 
Pharmaceuticals, Burnaby, British Columbia, Canada (now Tekmira Pharmaceuticals). Tekmira 
received a not-approval letter on January 14, 2005.  Hana Biosciences, Inc. (now Talon 
Therapeutics, Inc) acquired development rights to Marqibo® on May 6, 2006. All pending FDA 
requests for additional information were submitted in various IND submissions submitted by 
Talon in 2010 and 2011 as a basis for submitting the current NDA.  With the exception of the 
acceptance limit for the lipid ratio of SCLI ), the deficiencies have been addressed.  
Justification of the lipid ratio is included in the Sphingomyelin/Cholesterol Liposomes Injection 
pharmaceutical development section. 
 
The rationale for developing a liposomal encapsulation of vincristine is the potential to enhance 
the delivery of conventional vincristine to tumor cells by sustaining a slow drug release, and to 
increase accumulation at the tumor, resulting in prolonged exposure of the drug to tumor cells. 
Liposomes can selectively accumulate at tumor sites because the tumor blood vessels have 
“pores” or “defects” through which the liposomes can pass.  
 
Although VSLI is administered IV, almost all of the VCR (>97%) is initially encapsulated within 
the sphingomyelin-based liposomal carrier and not immediately available for cellular uptake. 
The liposomal carrier component of VSLI is small ) and has been shown to prolong 
the circulation time of encapsulated vincristine and to increase extravasation into tumors 
interstitium as well as to slow release vincristine.  Prolonged exposure of cells to vincristine has 
been shown to enhance the in vitro cytotoxicity of the drug.  This is presumably due to the fact 
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that at longer exposure times, a greater proportion of the cells will have passed through mitosis, 
where vincristine exerts its cytotoxic effects. 
 
Vincristine is a cell-cycle-specific agent that arrests cell division in the M-phase by binding 
specifically with tubulin, a protein component of cell microtubules. This binding alters the 
tubulin polymerization equilibrium, resulting in altered microtubule structure and function. At 
low intracellular concentrations, VCR stabilizes the spindle apparatus, preventing chromosome 
segregation and resulting in metaphase arrest and inhibition of mitosis. At higher intracellular 
concentrations, disruption and total depolymerization of microtubules is observed. 
 
VSLI is being developed, under the Fast Track program and has received an Orphan drug 
designation. 
 
MARQIBO® KIT   
 
1.0 Vincristine Sulfate Liposomes Injection (VSLI) is a liposomal formulation of vincristine 

in which the drug is encapsulated in a liposome comprised of sphingomyelin (SM) and 
cholesterol (Chol).  The Marqibo® Kit components are listed in table 1. 
 
Table 1: Components of the Marqibo Kit 
Drug Product Component Description  Functional Aspect 
Vincristine Sulfate Injection, 
USP (5 mg/5 mL) (VSI) 

Solution  Contains the active ingredient 
(drug substance), Vincristine 
Sulfate USP  

Sphingomyelin/Cholesterol 
Liposomes Injection (103 
mg/mL) (SCLI) 

Suspension  Liposome component (no active 
ingredient) 

Sodium Phosphate Injection 
(14.2 mg/mL) (SPI) 

Solution  Buffer diluent (no active 
ingredient) 

One Floatation Ring NA Keeps vial upright. Fits around 
sodium phosphate vial during 
incubation in the water bath 

One Marqibo (vincristine sulfate liposomes injection) Overlabel for Sodium Phosphate 
Injection Constitution Vial 
One Infusion Bag Label 
One Package Insert 

 
2.0 The drug product, vincristine sulfate liposomes, is compounded by the pharmacist by 

mixing vincristine sulfate and sphingomyelin/cholesterol liposomes with the sodium 
phosphate buffer and incubating the resulting mixture in a water bath at 65°C for 10 
minutes (see 3.0 for the compounding procedure).  All the components needed to 
compound the vincristine liposomes are contained in the Marqibo kit. The VSLI drug 
product is diluted into an I.V. bag containing 5% dextrose injection or 0.9% sodium 
chloride injection then administered to the patient by intravenous infusion within 12 
hours of the start of constitution.  
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the drug components.  This method determines the concentration of vincristine released 
in the presence of 1-butanol. Released vincristine is isolated from the liposomes by 
ultrafiltration and quantitated by an isocratic, reverse phase HPLC method with UV 
detection.  Correlation between the IVR method test acceptance criteria and the vivo 
pharmacokinetic results along with the method validation should be evaluated by the 
ONDQA biopharm reviewer.   
 

5.0 The manufacturing flow diagram for the Marqibo is reproduced in attachment 2.  
 

6.0 SPECIFICATIONS - The Vincristine Sulfate Liposomes Injection (0.16 mg/mL) (VSLI) 
specification is listed in table 2 below.  

 
Table 2: Proposed VSLI Specification 
Test  Analytical Procedure  Acceptance Criteria  
Description  NT 100-1549  White to off-white, translucent suspension, 

essentially free of visible foreign matter 
and aggregates  

Identification  
   Vincristine Sulfate  

 
NT 100-1553 (HPLC)  

Vincristine Sulfate Content     
   Total  
   Free  

NT 100-1553 

Related Compounds  
    
   Any other compound 
   Total  

NT 100-1500 (HPLC)  

pH  USP <791>  
(NT 100-1548)  

Osmolality  USP <785>  
(NT 100-1550)  

Particle Size, Mean Diameter  NT 100-1555  
Particle Size, Distribution  
   Distribution 25 (D25) 
   Distribution 90 (D90)   

NT 100-1555  

Particulate Matter  
   ≥ 10 μm 
   ≥ 25 μm  

USP <788> Microscopic 
Method  

Volume in Container  USP <1>  
(NT 100-1546)  

In Vitro Release  
   0.5 hours  
   6 hours  
   24 hours  
   72 hours  

NT 100-1552 (HPLC)  

Bacterial Endotoxins  USP <85> Gel-clot 
technique  
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12.0 IMPURITIES - Listed below are the impurities in VSI drug product.  Impurity limits 
meet the USP limit for Vincristine Sulfate Injection. 

 
Table 5: Potential Impurities in VSI  
Potential Impurity  Potential Source 

 
12.1 Since the listed drug is no longer available and the applicant has stated that their 

formulation is also based on Hospira’s product, consider requesting a comparative 
impurity analysis with Hospira’s drug product. 

 
13.0 SPECIFICATIONS - The vincristine sulfate injection drug product specification is 

reproduced in table 6. 
 

Table 6: VSI Specification  
Test  Analytical Method Acceptance Criteria 
Description  V100-FP (Visual)  A clear, colorless solution 
Identification  USP (TLC)  Meets USP requirements 
Assay  USP (HPLC)  
Related Compounds  
     
   Any other individual  
   Total  

 
USP (HPLC) 

pH  USP <791>  
Volume in Container  USP <1>  
Particulate Matter  
≥ 10 μm  
≥ 25 μm 

USP <788> Light 
obscuration method 
 

Sterility  USP <71>  
Bacterial Endotoxins  USP <85>  

 
14.0 CONTAINER CLOSURE - VSI container closure system is summarized in table 7. 
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Table 7: Summary of Container Closure System for VSI 
Component  Description  Supplier/Manufacturer Name 

and Address  
DMF 

 
15.0 DRUG PRODUCT STABILITY STUDIES 
 

15.1 The applicant submitted 24 months of long term stability (2 to 8°C) data for 8 lots 
(six clinical study lots and 2 commercial lots) of Vincristine Sulfate Injection USP 
(5 mg/5 mL) manufactured at the Mulgrave facility of Hospira; however, only 
five lots were manufactured using the container-closure intended for marketing.   
Four lots were also placed on accelerated stability at 25°C/60% relative humidity 
(RH), only three lots were manufactured using the container-closure intended for 
marketing.  Stability results that support the proposed expiry are summarized in 
table 5. 
 
Table 5 – Stability results for VSI filled in the proposed container closure. 
Lot no. Amount of data Result 
S029602X 
 

24 months long term 
data at 2-8°C 

All results met the proposed 
acceptance criteria 

T019602A 
 

24 months long term 
data at 2-8°C 

All results met the proposed 
acceptance criteria 

24 months long term 
data at 2-8°C 

All results met the proposed 
acceptance criteria 

T029602XA 
 

6 months accelerated 
data at 25°C/60%RH 

Failed  
limit at 3 mo. 
Failed Assay limit at 6 mo. 

24 months long term 
data at 2-8°C 

All results met the proposed 
acceptance criteria 

U029602XA 

6 months accelerated 
data at 25°C/60%RH 

Failed  
limit at 3 mo. 
Failed Assay limit at 6 mo. 

24 months long term 
data at 2-8°C 

All results met the proposed 
acceptance criteria 

W019602A 

6 months accelerated 
data at 25°C/60%RH 

Failed  
limit at 6 mo.  
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15.2   The applicant has proposed shelf life of 24 months when stored at 2 to 8°C. 

According to ICH Q1A(R2), if significant change occurs between 3 and 6 
months’ testing at the accelerated storage condition, the proposed shelf life should 
be based on the real time data available from the long term storage condition.  

 
15.3 The VSI stability specification is reproduced below.   
 

Table 6: VSI Stability Specifications  
Test  Analytical 

Procedure  
Acceptance Criteria 

Description  Visual  A clear, colorless solution 
pH  USP <791>  
Assay  USP  

Related Substances  
    
   Any other individual  
   Total  

USP 

Volume in Container  USP <1>  
Particulate Matter  
   ≥ 10 μm  
   ≥ 25 μm  

USP <788> 

Sterility  USP <71>  
Bacterial Endotoxins  USP <85> Gel Clot 

 
15.4 Freeze-thaw studies:  A freeze-thaw study was performed on VSI. The drug 

product was cycled 3 times from 25°C to -20°C (48 hours at each temperature, 
upright orientation).  Drug product testing was not performed due to container 
breakage and product leakage problems.  Labeling includes a statement that the 
product should not be frozen.   

 
15.5 Photostability – VSI was exposed to light (average 14,000 lux) and tested for 

potency and related substances after 0, 2, 4 and 7 days. Under these conditions, 
the potency remained within specification. The related substances levels increased 
significantly over the 7 days, but remained within specification.  The applicant 
states that the product is light sensitive.  

 
SPHINGOMYELIN/CHOLESTEROL LIPOSOME INJECTION (SCLI)  - Cangene 
Corporation provided a letter of authorization dated 30-Mar-2011 allowing the agency to 
reference the confidential information in DMF 16557 for SCLI.   
 
16.0 COMPOSITION 
 

16.1 SCLI is composed of sphingomyelin and cholesterol at a molar ratio of 58:42. At 
this ratio, sphingomyelin and cholesterol form a highly stable liposomal 
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Supporting DMFs: 
DMF TYPE HOLDER ITEM REFERENCED 
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DMF TYPE HOLDER ITEM REFERENCED 

   
26. Environmental Assessment:  The applicant has submitted a claim for categorical 

exclusion under 25.31(b) which states that use of this product will not cause the 
concentration of the drug substance active moiety to be one part per billion (1 ppb) or 
greater at the point of entry into the aquatic environment.   

 
27. Establishment Evaluation: A full list of facilities involved in the manufacture, packaging 

and testing is reproduced in attachment 1.   
 
CRITICAL ISSUES FOR REVIEW 
 
1.  The in vivo rate of drug release is critical to the safety and efficacy of this product. If the 

vincristine release were immediate, the patient would be exposed to high levels of the drug.  
Alternatively, if the vincristine were not released from the liposomes, appropriate dosing 
would not be achieved and efficacy would be compromised.  An in vitro release (IVR) 
method is used to evaluate liposomal vincristine release profiles. Correlation between the 
IVR method test acceptance criteria and the vivo pharmacokinetic results along with the 
method validation should be evaluated by the ONDQA biopharm reviewer.   

 
2. Vincristine Sulfate 
 

a. The applicant states that the impurity profile for vincristine sulfate and vincristine sulfate 
injection complies with the compendial monograph.  The submission did not include 
detailed information on the impurity profile of their product.  Since the listed drug is no 
longer available and the applicant has stated that their formulation is also based on 
Hospira’s product, consider requesting a comparative impurity assessment with Hospira’s 
drug product. 
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Attachment 1:  Facility information  
 
Drug Product Component [Sphingomyelin/Cholesterol Liposome Injection, Cangene] 
Name and Address  Responsibilities Contact Information 
Cangene Corporation 
155 Innovation Drive 
Winnipeg, Manitoba 
R3T 5Y3 
Canada 
Facility Establishment Identifier: 
3003153579 
DMF: DMF  
 

Manufacture and Release 
testing 

Chris Downey 
Manager, Quality 
Assurance, Compliance 
and Validation 
Tel: 204.275.4237 
Fax: 204.269.4298 
e-mail: 
cdowney@cangene.com 
 

Drug Product Component [Sodium Phosphate Injection, Jubilant HollisterStier] 
Name and Address Responsibilities Contact Information 
Jubilant HollisterStier LLCa 
3525 North Regal Street 
Spokane, WA 99207-5788 
USA 
Facility Establishment 
Identifier 
(FEI): 3010477 
DMF: 4030 
 

Manufacture and Release 
testing  

Brian Enright 
Director, Regulatory Affairs 
Tel: 509.489.5656 
Fax: 509.484.4320 
e-mail: benright@jhs.jubl.com 
 

 
Drug Product Component [Vincristine Sulfate Injection, Hospira] 
Name and Address Responsibilities Contact Information 
Hospira Australia Pty Ltd 
1 Lexia Place 
Mulgrave 
Victoria 3170 
Australia 
FEI: 3001174929 
 

Vincristine Sulfate Injection - 
Manufacturing (including bulk 
packaging), release and 
stability testing 

Justine Mann 
Site Quality Director 
Tel: 61 3 8541 5242 
Fax: +61 3 8541 5786 
Email: 
justine.mann@hospira.com 
Justin Daly 
VP Manufacturing Operations 
Tel: + 61 3 8541 5314 
Fax: + 61 3 8541 5081 
Email: 
justin.daly@hospira.com 
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Attachment 1:  Facility information – Continued  
 
Testing Laboratory 
Name and Address  Responsibilities  Contact Information 
PPD Development 
8500 Research Way 
Middleton, WI 53562-3581 
USA 
FEI: 2129896 
 

Release and Stability testing 
 

Magdalena Mejillano 
Vice President, 
GMP Laboratory Services 
Tel: 608.827.9400 
Fax: 608.827.8807 
e-mail: 
Magdalena.Mejillano@ppdi.com

 
Packaging and Labeling [Marqibo Kit] 
Name and Address  Responsibilities  Contact Information 
Anderson Packaging, Inc. 
1635 New Milford School 
Road 
Rockford, IL 61109 
USA 
Facility Establishment 
Identifier 
(FEI): 1424506 
  

Packaging and Labeling Steve McNett 
Vice President of Quality 
Tel: (815) 484-8919 
Email: SMcNett@andpkg.com
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