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Recommendation: 
 
Thrombocytopenia was observed in rats administered leachate from the circuits and 
storage bags that comprise the SOLX® system, and remains a safety concern that has not 
been adequately addressed by the Applicant. Therefore, the Pharmacology/Toxicology 
discipline recommends that NDA BN110059 be issued a complete review (CR) letter, 
and that the Applicant be required to perform a risk assessment based on results from the 
previous extraction study, # 06-5803-N2, conducted on an earlier version of the 
Applicant’s leukocyte reduction system. Results from the risk assessment will ensure the 
safety of blood components produced using the SOLX® system that may contain these 
leachates.     
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The Applicant will also be required to identify any significant differences between the 
earlier, HRC-600-C Leukocyte Reduction Filtration System for Red Cell (BK070024 
8/24/2007) system and the new SOLX® system, to ensure the relevancy of results from 
the previous extraction study to the safety of blood components produced with the new 
SOLX® system.    
 
Letter-ready comments #1, #2 and #3 should be transmitted directly to the 
Applicant:  
 
1. Regarding extraction studies on SOLX® circuits 
 
The responses you provided in Amendment 14 to BN110059 for FDA questions #16, 21b 
and 24a are not adequate to address the risk associated with the thrombocytopenia 
observed in rats administered leachate from the circuits and storage bags that comprise 
the SOLX® system. This issue remains a safety concern that must be addressed prior to 
approval. 
 
To ensure the safety of the blood components produced using the SOLX® system that 
potentially contain these leachates, provide a risk assessment based on results from the 
previous extraction study # 06-5803-N2, conducted on an earlier version of your 
leukocyte reduction system. Identify any significant differences between the earlier, 
HRC-600-C Leukocyte Reduction Filtration System for Red Cell (BK070024 8/24/2007) 
system, and the new SOLX® system to ensure the relevancy of the results from the 
previous extraction study to the safety of products produced with the SOLX® system. 
 
Please be aware you may be required to perform an additional leachables and extractables 
study and a separate risk assessment for the SOLX® system, if any significant differences 
are identified between the earlier HRC-600-C Leukocyte Reduction Filtration System for 
Red Cell (BK070024 8/24/2007) system and the new SOLX® system. 
 
2. Regarding the Agar diffusion study performed by –(b)(4)----, 12-3101-G1 
 

a) Please identify the names and manufacturers of the 3 different inks printed 
on the label strips that were evaluated during the Agar diffusion study. 

 
3. Regarding label inks from ---(b)(4)------- 
 

a) Please confirm the ribbon in-house print ink ---(b)(4)------ and ---(b)(4)---- 
manufactured by --------------(b)(4)-----------------, respectively, will only 
be used on labels applied to packaging and carton material used to 
transport the SOLX® system. 

 
Additional comments on information presented in Master File (b)(4) regarding the inks 
and label stocks used on SOLX blood bags will be submitted directly to the 
manufacturer and holder of the Master File, JMS-Singapore.  
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Introduction 
 
Hemerus (the Applicant) has submitted responses to an information request (IR) sent in 
June, 2012 regarding the adequacy of data submitted in their NDA to support approval of 
the SOLX® Leukocyte Reduction System. The specific pre-clinical toxicology questions 
sent to the Applicant in the June, 2012 IR letter focused primarily on results from (1) 
biocompatibility testing of leachates from storage bags and circuits that comprise the 
SOLX® system; (2) integrity and stability testing of print inks and; (3) cytotoxicity 
testing conducted on print inks used on blood bag labels.  
 
In Amendment 14 to the NDA submission, the Applicant has provided responses to the 
June, 2012 IR generated by FDA following mid-cycle review; the initial FDA comments 
for each IR are provided (in italics), below.  Based on the new results from the additional 
studies conducted, the Applicant has replied to each IR; the Applicant’s response is 
summarized below each IR, or in tables or text excerpted from the Applicant’s IR reply 
submitted on July 26, 2012.  FDA follow-up comments to the Applicant IR responses are 
presented in red text.   
 
A detailed review of the data contained in the Applicant’s final study reports submitted to 
address the IR begins on page 13 of this memo.  
 
Applicant’s reply to questions in IR sent June 2012 
 

 
 
FDA evaluation of the Applicant’s response, August 2012:  Based on review of the data 
submitted to MF (b)(4), the information provided regarding the adhesive used on label 
stocks manufactured by (b)(4) is adequate to ensure safety under the proposed conditions 
of use.  
 

 

(b)(4)

(b)(4)

(b)(4)

(b)(4)

(b)(4)

(b)(4)

(b)(4)
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FDA evaluation of the Applicant’s response, August 2012: Results from the Agar 
diffusion study are acceptable, and demonstrate that the inks used on the SOLX® blood 
bag labels are not cytotoxic to mammalian cells. Polymerization using (b)(4) is an 
appropriate method for immobilizing acrylate-based inks, and is acceptable.   

(b)(4)

(b)(4)

(b)(4)

(b)(4)

(b)(4)

(b)(4)

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

(b)(4)

(b)(4)

(b)(4)

(b)(4)
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FDA evaluation of the Applicant’s response, August 2012:  As of August 17, 2012, FDA 
has not yet received the data from the Master File holder regarding the results from heavy 
metal analyses conducted on the inks manufactured by (b)(4).  Results from an Ames 
assay referenced by the Applicant only apply to the potential genotoxicity of bag 
leachates, and not to potential mutagenicity associated with the print inks manufactured 
by    This deficiency will be sent to the holder of the cross-referenced Master File 
to address. 
 
Although the data provided show that the (b)(4) inks are stable when applied to label 
stock, suggesting human exposure and risk from the inks is low, the Applicant is still 
requested to submit any results from the Ames assay conducted on inks manufactured by 
(b)(4). This deficiency will be sent to the holder of the cross-referenced Master File to 
address. 

(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)  
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Results from the Agar diffusion assay suggest print inks applied to label stocks are not 
cytotoxic to mammalian cells. These results are acceptable to ensure safety under the 
conditions of use.   
 

 
FDA evaluation of the Applicant’s response, August 2012:  The response provided by the 
Applicant is not acceptable and does not adequately address the risk of leachable 
materials from SOLX® circuits and blood bags. Therefore, the Applicant will be 
requested to provide a risk assessment based on results from the previous extraction study 
(# 06-5803-N2) conducted according to procedures described in ISO 3826. The Applicant 
will also be asked to highlight any differences between the old leukocyte reduction 
system and the SOLX® system, to ensure the relevancy of the results from the previous 
extraction study to the safety of blood products produced with SOLX®.  This deficiency 
will be communicated to the Applicant in the CR letter. 
 

 

(b)(4)

(b)(4)
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FDA evaluation of the Applicant’s response, August 2012: The response provided by the 
Applicant is not acceptable. The Applicant will be requested to provide a risk assessment 
based on results from the previous extraction study (# 06-5803-N2) conducted according 
to procedures described in ISO 3826. The Applicant will also be asked to highlight any 
differences between the old Leukocyte reduction system and the SOLX® system to ensure 
the relevancy of the results from the previous extraction study to the safety of blood 
products produced with SOLX®.  This deficiency will be communicated to the Applicant 
in the CR letter. 
 

 

 
FDA evaluation of the Applicant’s response, August 2012: The response provided by the 
Applicant is not acceptable. The results from a risk assessment (described in the FDA 
evaluation of the Applicant’s responses to IR requests 16 and 17, above) should be 
provided, to address any safety concerns related to the extractable/leachable components 
of the SOLX® system.  This deficiency will be communicated to the Applicant in the CR 
letter. 
  
 

(b)(4)

(b)(4)

(b)(4)

(b)(4)

(b)(4)
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FDA evaluation of the Applicant’s response, August 2012:  Results from the ink stability 
study conducted by the Applicant have been reviewed and are adequate to support 
approval of the NDA.   

(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)
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FDA evaluation of the Applicant’s response, August 2012: Results from the Agar 
diffusion study are acceptable, and demonstrate that the inks used on SOLX® blood bag 
labels are not cytotoxic to mammalian cells, when immobilized to label stocks.  
 

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

(b)(4)
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FDA evaluation of the Applicant’s response, August 2012: The Applicant’s response to 
part b is not acceptable. The results from a risk assessment (described in the FDA 
evaluation of the Applicant’s responses to IR requests 16 and 17, above) should be 
provided, to address any safety concerns related to the filter and circuit components of 
the SOLX® system.  This deficiency will be communicated to the Applicant in the CR 
letter. 
    

 
 

(b)(4)

(b)(4)

(b)(4)

(b)(4)

(b)(4)

(b)(4)

(b)(4)

(b)(4)

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

(b)(4)
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FDA evaluation of the Applicant’s response, August 2012: This response is acceptable.  
 

 
FDA evaluation of the Applicant’s response, August 2012: The response provided is not 
acceptable. As stated previously, the results from a risk assessment (described in the FDA 
evaluation of the Applicant’s responses to IR requests 16 and 17, above) should be 
provided to address any safety concerns related to the extractable/leachable components 
of the SOLX® system. This deficiency will be communicated to the Applicant in the CR 
letter.  
 

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

(b)(4) (b)(4)
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Below is the Applicant’s reply to duplicate questions 7b (requested by the FDA CMC 
discipline) and 24a (requested by the FDA pharmacology/toxicology discipline): 
 

 
 
FDA Reviewer Comment, August 2012:  Low platelet counts observed during the rat 
toxicity study are identified as a safety concern that has not been adequately addressed in 
the response submitted by the Applicant.  The Applicant will be requested to address this 
deficiency by providing the requested risk assessment (discussed under FDA evaluation 
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to the Applicant’s responses to IR requests #16 and #17, above).  This deficiency will be 
communicated to the Applicant in the CR letter. 
 

 
 
FDA evaluation of the Applicant’s response, August 2012: Additional information 
regarding inks used on blood bag labels was recently provided by JMS Singapore to the 
cross-referenced Master File (b)(4), and a separate review was submitted to the Master 
File.  Based on information in this new amendment to the Master File, a request for 
additional safety and analytical data will be sent directly to JMS-Singapore.     
 
Summary review of recent toxicology results submitted by the Applicant in response 
to an information request sent in June 2012 
 
I. Agar diffusion test-direct contact with SOLX® printed label, --(b)(4)--, 12-3101-
G1, July 20, 2012 
------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------
----------------------------------------------(b)(4)-------------------------------------------------------
------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------  

 
 
 
 
 
 
 
 
 
 
 
 

(b)(4)
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Figure 1, Photocopy of the printed labels used on SOLX® 

 
 
Results: No reactivity or clearance around cells was observed, suggesting that the inks 
used on these labels were not cytotoxic to mammalian cells. Additional reactivity grade 
results are presented in Table 1 that follows: 
 

 [(b)(4)] 
 
 
II. Resistance of Hemerus bag label prints to various liquid agents, performed by 
Hemerus, PC410930, July 9, 2012 
Purpose: To evaluate the stability of polymeric SOLX® labels printed with acrylate black 
and red inks manufactured by ---(b)(4)------ and ribbon ink --(b)(4)-- manufactured by 
(b)(4).   
------------------------------------------------------------------------------------------------------------
------------------------(b)(4)-----------------------------------------------------------------------------  
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Figure 2, Photo of the SOLX® blood bag label and test 
strips containing 3 different inks 

 
 
------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------
---------------------------------------(b)(4)--------------------------------------------------------------
-----------------------------------------------------.  

 

[(b)(4)] 
 
-------------------------------------------------(b)(4)----------------------------------------------------
------------------------------------------------------------------------------------------------------. 
 
Results: All three ink types appeared stable and maintained their integrity and legibility 
following exposure to all of the test agents. The results from this study, summarized 
below in Table 3, are satisfactory to assure ink resistance following application to the 
Applicant’s label stock material.    
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1 page redacted due to (b)(4) 




