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MEMORANDUM   DEPARTMENT OF HEALTH AND HUMAN SERVICES 
       PUBLIC HEALTH SERVICE 
      FOOD AND DRUG ADMINISTRATION 
     CENTER FOR DRUG EVALUATION AND RESEARCH 
________________________________________________________________________ 
 
Date:  29-Jan-2018 
 

From:   Ravindra K. Kasliwal, Ph.D. 
  CMC Reviewer 

Branch VI, DNDC-II 
ONDP / OPQ 

 

Through:  Danae Christodoulou, Ph.D. 
  Branch Chief 

Branch VI, DNDC-II 
ONDP / OPQ 

 

Re:  NDA 202158, RadioGenix™ System 
  NorthStar Medical Radioisotopes, Inc. 
  1800 Gateway Blvd. 
  Beloit, WI 53511 
 

Subject:  Request for a Waiver of Bioavailability Studies. 

In accordance with 21CFR Part 320.22(b)(1), NorthStar Medical Radioisotopes, LLC has 
requested that in vivo BA/BE studies be waived as the Sodium Pertechnetate Tc 99m 
Injection product obtained from RadioGenix System (technetium Tc 99m generator) is a 
parenteral solution with the primary route of administration by intravenous injection 
and that the drug product contains the same active and inactive ingredients in the same 
concentration in the patient dose as the reference listed drug products (Technelite® 
(NDA 017771) and UltraTechneKow® (NDA 017243)). 
 
Both the Technelite® (NDA 017771) and UltraTechneKow® (NDA 017243) technetium Tc 
99m generators produce injection solution of sodium pertechnetate Tc 99m in 0.9% 
sodium chloride injection with a pH of 4.5 -7.5. While the amount of sodium 
pertechnetate Tc 99m produced depends on the generator size (i.e., amount of 
Molybdenum 99), the patient dose is measured in terms of mCi amount is the same. 
 
The proposed RadioGenix™ System (technetium Tc 99m Generator) produces sodium 
pertechnetate TC 99m injection from a 6 Curie source of Molybdenum Mo 99. While the 
source (method of production) of Mo 99 is different, it does not impact the final sodium 
pertechnetate TC 99m injection product. The final product contains sodium 
pertechnetate Tc 99m in 0.9% sodium chloride with a pH of 4.5 -7.5. Thus, RadioGenix™ 
System produced product has the same Sodium pertechnetate Tc 99m active ingredient 
and same 0.9% sodium chloride solution inactive ingredient as the reference listed drug.  
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The dose of sodium pertechnetate Tc 99m injection is administered to human subjects 
based on mCi amounts. Since the radioactivity continuously decays, the volume of 
solution can differ for the same mCi amount. This is also the case for different 
generators sizes, the larger generators provide greater sodium pertechnetate Tc 99m 
concentration than the smaller size generators. The difference in pertechnetate 
concentration are, however, inconsequential. For example, based on the specific activity 
of 3.4 x 106 Ci/gm (for carrier free pertechnetate Tc 99m) a 20 mCi amount of will 
contain 68 g of pertechnetate. This is an extremely low mass amount in 9mg/mL 
sodium chloride solution. These low amounts are not expected to have any significant 
effect on the physical property (e.g., viscosity or tonicity) of the solution 
 
Based on above observations and the fact that the primary route of administration is 
intravenous, the bioavailability of this RadioGenix™ System produced sodium 
pertechnetate Tc 99m injection product is self-evident. Therefore, FDA deemed 
adequate information is provided to support the waiver request for conducting any 
relative bioavailability (BA) or bioequivalence (BE) study for RadioGenix™ System.   
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maintenance in the commercial generator, to the absence of critical quality attributes of 
ABEC (including leachables and stability), absence of information on associated kits 
(Reagent Kit, Cleaning Kit, Collection Kit), performance testing of the K2

99MoO4 and 
testing of the generator eluate in Ceretec to generator manufacturing.  Numerous 
deficiencies were found in the labeling.  

Optimized Flow Rates - 
The pivotal component of the RadioGenix System is the ABEC column, since it 
extracts 99mTcO4- from the 99MoO42- source and concentrates it on the column.
Although the exact mechanism of metal ion partition on ABEC is not fully understood 
(lit), chromatography theory of separation by partition processes dictates that there is an 
equilibrium involving mass transfer of solutes between mobile and stationary phases.   
Too fast a flow rate may override this equilibrium, shifting its position enough 
toward the mobile phase to alter the distribution ratio and potentially the capability 
of the ABEC mechanism to establish efficient selectivity between 99MoO42- and 
99mTcO4-, putting the latter at risk of not being fully extracted from the source.
There are two other accompanying critical corollaries.   One (1) is that the 99mTcO4

- needs 
to remain sequestered on ABEC during the rinsing step ( ; 1.5M sodium 
acetate) to enable efficient extraction. Secondly (2), the 99mTcO4

- needs to come off 
ABEC in as small volume of saline as possible so that it can be fed onto the Alumina 
column to assure final strengths (mCi/mL) of 99mTcO4

- similar to those from the 
conventional technetium generator.   CONCLUSION: Resolved. 

ABEC Media (for ABEC column) - 
The foregoing on flow rates is a play on performance of the ABEC column in terms of 
the importance of flow rates in determining the distribution of 99mTcO4

- and 99MoO4
2-

between stationary and mobile phases.   How well an optimal distribution (likened to a
Critical Quality Attribute) is achieved in each batch of ABEC for generator 
manufacture will be influenced by the condition of the ABEC media, relating to its 
chemical attributes, stability (and expiration date), and physical characteristics of ABEC 
(particle size) and media-pack in the column (bed density).    Returning to “How ABEC 
Works” (page 3), it is important to understand how critical is the chemical and physical 
properties of ABEC.   

Leachables - 
The chemical purity of the resultant pertechnetate product from the generator is governed 
by several factors.    One of the most important of these factors is the Leachables, a 
CQA controllable with proper choice of material used in the manufacture of those 
components (tubing, valves, etc.) that come into contact with the fluid system.  The 
leachables can be organic or inorganic.  In RadioGenix System, these parts are made of 
PEEK (polyether etherketone), the chemical structure of which is the following: 

(b) (4)

(b) (4)

(b) (4)
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It was also learned that they decided on adding   as 
a supplier for the reagent bags.   That creates additional CMC and microbiology issues 
(as well as those regards the CGMP status of the manufacturing facilities).   An 
amendment was submitted or this addition.    The amendment was made a major 
amendment, and a letter was issued to Northstar that the user fee goal date was extended 
to February 8, 2018.   CONCLUSION: Resolved (with full descriptions of the kits and 
their components, specifications, etc.). 

Performance Testing -  
One issue arose - the absence of performance testing of the K2

99MoO4 solution to confirm 
that it continues to produce Sodium Pertechnetate Tc 99m Injection meeting the 
established specifications; needed was the testing protocol and testing schedule.   As 
radionuclide generators age (toward expiry), radioactivity of the eluates become less.   
Attendant with lesser radioactivity levels come larger volumes to get enough 
radioactivity to offset its decline with time. From the data for radiolabeling Ceretex with 
Radiogenix pertechnetate, it became evident that issues could arise due to the lower 
radioactivity levels and the attendant higher volumes at later time points in the 
generator’s shelf-life.   There were also many failures observed for Ceretec kits 
(stabilized and unstabilized).   As well, there were some failures for radiochemical purity 
for Sestamibi and MAG2 kits. Investigations to identify the cause led to a volume 
threshold (Critical Quality Attribute) for each type of kit (anionic, cationic, and 
neutral) to rectify these issues.   A volume limit of 1 mL of RadioGenix Sodium 
Pertechnetate Tc99m Injection is recommended for reconstituting Ceretec kits, 3.0 
mL for Sestimibi kits and MAG3 kits.  CONCLUSION: Resolved (note the 
following important issue).

One issue (raised in the review, Ravi Kasliwal, Ph.D.) was the presence of some H2O2
residues in the RadioGenix Sodium Pertechnetate Tc 99m Injection.   This point is 
important, although it is not clear at this point what its ultimate significance will be, 
something that will need to be assessed as experience with the generator proceeds.
noting that warnings occur in most of the Tc99m radiopharmaceutical kit directing the 
user to not use Sodium Pertechnetate Tc 99m Injection that contains any oxidants (or 
additives, the latter with implication of presence of oxidants), since such substances will 
oxidize the stannous chloride (SnCl2) to stannic chloride SnCl4), thus depleting the kit of 
Sn2+, necessary for reduction of 99mTc7+to an oxidation state suitable to radiolabel the 
ligand in the kit. Since larger volumes of pertechnetate will contain larger amounts 
of peroxide, care needs to be given to use as little volume of Sodium Pertechnetate
Tc 99m Injection as possible to prevent this interference with radiolabeling Tc99m
radiopharmaceutical kits.   It is recommended that these directions be incorporated 
into the labeling.    

Generator Manufacturing -  
There was a statement by NorthStar that a drug product post-approval protocol will be 
performed on one lot annually using the largest 99Mo source size (radioactivity) at a 
designated nuclear pharmacy, or an authorized testing laboratory.   Furthermore, it was 
stated that the data from these studies will be collected and submitted to the NDA annual 

(b) (4)
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report.    There is a post-approval stability protocol and commitment provided in the 
resubmission.   CONCLUSION: Resolved.

CDRH:
There were numerous deficiencies identified in DMF #26592 pertaining (1) verification 
that the Radiogenix generator system meets the requirements for electrical safety, EMC 
emissions testing and use of RFID wireless technology (medical devices), and (2) 
performance relating to use of a single pressure sensor, occlusion of flow lines (clogging, 
kinking) and how performance (relating to an Overall Critical Quality Attribute) is 
affected by aging of the device.   The final evaluation (John C. Mcmihael, Ph.D., 
01/18/2018) from the CDRH perspective is approvable with recommendations in a 
Post-Market Requirement to ensure that the long-term durability of the system is 
acceptable and the performance of the system does not degrade over time –“ during 
annual maintenance, check each one of your systems,” as follows (CDRH review, 
01/17/2018):

1. Identify and report all locations of occlusion, clog or deposit buildup in the fluid 
lines including the valves.

2. Identify and report all locations of leaks in the system.
3. Report any elution radioactivity concentrations which are out of the estimate 

provided in the software.
4. Report any elution volumes which are out of tolerance.

A letter was received from NorthStar (January 22, 2018), proposing the following 
schedule milestones for satisfying this PMC”

Draft Protocol Submission: 03/2018
Final Protocol Submission: 08/2018
Study/Trial Completion: 02/2020
Interim/Other: 10/2019
Final Report Submission: 04/2020 

The schedule milestones were deemed to be satisfactory (CDRH).

MICROBIOLOGY PRODUCT QUALITY:
There were multiple deficiencies in the application at the end of the first cycle.  But, the 
fundamental issue was the absence of sterilization of the tubing and components after 
repeated use of the generator in the clinical setting (to control the Microbiology 
Product Quality Attributes), presenting significant risk to patients. In summary, with 
implementation of a risk mitigation strategy, including a mandatory weekly 
sterilization program, documentation of low bioburden counts in the fluid path, biofilm 
removal studies (removing early-formed biofilms), in-line depyrogenation, and a final 0.2 

risks to patients are controlled considering the complex nature of the 
RadioGenix System (Jessica Chiaruttini, Ph.D., PQ/OPF/Microbiology). As well, a 
post-marketing commitment (PMC) to address the safety of long-term use of the System 
is put into place (managed by DMIP).    CONCLUSION: Resolved (with the PMC).
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PMC-
Details of the PMC, and dates for completion are as follows (reproduced from the 
Facsmile from the FDA, dated 01/05/2018.    See the next page.    In the original 
facismile (01/05/2018), it is indicated as a PMR.  But, it has been determined to be a 
PMC, because of the totality of content being CMC (chemistry, microbiology and 
CDRH).

There was a response from NorthStar (01/12/2018) that they agreed with the PMC and 
the overall plan of the microbiology post approval study.   However, it was noted that in 
accordance to the current plan there could potentially be a 12-month lag time from 
instrument (RadioGenix System) installation before the FDA would be aware of any 
potential problems with bioburden/sterility/endotoxins.   The FDA then proposed that 
NorthStar provide summary information.    There would be (1) 3, 6, 9, 12 month samples 
to evaluate prefiltration fluid path bioburden/endotoxins and final product sterility and 
endotoxins.    (2) 10 instruments would be involved at diverse sites.   (3) Trends would be 
analyzed for potential impact of elution frequency, type of site (hospital, clinic), and 
duration of use.   Summary data would be available 4 months after installation with 
interim reports every 6 months (March 2019).
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Product Quality Microbiology Review
30 SEP 2013

NDA: 202-158

Drug Product Name
Proprietary: TechneGen Generator System for Preparation of 

Sodium Pertechnetate Tc99m Injection
Non-proprietary: Sodium Pertechnetate Tc99m Injection USP

Review Number: 1

Dates of Submission(s) Covered by this Review
Submit Received Review Request Assigned to Reviewer

04 JAN 2013 04 JAN 2013 07 JAN 2013 11 JAN 2013
22 JAN 2013 22 JAN 2013 N/A N/A
15 FEB 2013 19 FEB 2013 N/A N/A
02 APR 2013 02 APR 2013 N/A N/A
19 APR 2013 19 APR 2013 N/A N/A
26 APR 2013 26 APR 2013 N/A N/A
15 MAY 2013 15 MAY 2013 N/A N/A

Applicant/Sponsor
Name: NorthStar Medical Radioisotopes, LLC
Address: 5249 Femrite Road

Madison, WI 53718
Representative: Scott Moffatt
Telephone: 608-230-7163

Name of Reviewer: Jessica G. Cole, PhD

Conclusion: Recommended as Approvable Pending a Complete Response 
to Microbiology Deficiencies

Reference ID: 3381089



NDA 202-158 Microbiology Review #1
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Product Quality Microbiology Data Sheet
A. 1. TYPE OF SUBMISSION: New 505(b)(2) NDA

2. SUBMISSION PROVIDES FOR: New Tc99m generator system for 
installation and use in radiopharmacies.  

3. MANUFACTURING SITE:  Multiple manufacturing sites are utilized
for the components.  See Section P.3.1 for the sites relevant to 
microbiology.  NorthStar will release the generator and kits from the 
following site:

NorthStar Medical Radioisotopes, LLC
5249 Femrite Road
Madison, WI 53718

4. DOSAGE FORM, ROUTE OF ADMINISTRATION AND 
STRENGTH/POTENCY:

! Sterile solution for intravenous injection or oral administration
!
! Non-preserved solution in a 20 mL glass vial with rubber stopper
! The patient dosage form is manufactured in a non-sterile generator 

system installed in a radiopharmacy

5. METHOD(S) OF STERILIZATION: Sterile filtration

6. PHARMACOLOGICAL CATEGORY: Multiple organ imaging 
indications.  This product is proposed for use with a variety of reagent 
kits.  

B. SUPPORTING/RELATED DOCUMENTS: There have been multiple pre-
NDA meetings with the applicant.  For more information see the IND 109,871 
microbiology reviews dated 21 October 2010, 02 February 2011, 29 March 2011, 
05 April 2011, 13 June 2011, and 11 December 2012.  

There were two official meeting packages reviewed during the PDUFA cycle.  
The May meeting dealt specifically with product quality microbiology issues 
associated with this application and the July meeting focused on the proposed user 
guides and human factors test protocol.  See DARRTS for the microbiology 
reviews dated 24 May 2013 and 29 July 2013 for more information.  There were 
multiple official teleconferences held with the applicant during the review cycle 
and the minutes from those meetings can be found in DARRTS.  

 describes the manufacture of the 20 mL sterile empty vials for use 
with the collection kit.  The microbiology review dated 12 August 2013 found the 

Reference ID: 3381089
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DMF adequate for manufacture of .  This review was 
submitted to BIRAMS on 12 August 2013.  

C. REMARKS: This submission is electronic and is nominally in the CTD format.  
The original NDA submission on 04 January 2013 did not contain microbiology 
data and was not reviewed in support of this application but has been left in the 
table on page 1 to provide the submission and assignment dates.  The reference 
product is Mallinckrodt Medical’s NDA 17-243 approved on 23 November 1973.  
This submission supports a White House initiative to decrease the use of high-
enriched uranium products.  

The following information request was sent to the applicant on 12 February 2013 and a 
response was received on 19 February 2013.  The response was found to be not 
applicable due to the use of sterilizing filters during the studies.  No further information is 
provided in this review.  For more information, see the 24 May 2013 meeting review.  

Provide the name and location of the study report for protocol 75T01866.  We note that the protocol 
states the following in section 10.0 Reporting Results: “A final report will be completed.  The report 
will contain at a minimum a summary of methods, test materials, results, completed protocol 
attachments, deviations which occurred and their resolution, and conclusions.  Circumstances, which 
may have affected the quality or integrity of the data, will be described.  The final report will be signed 
and dated by the Study Director and approved by the QA Department Head.”

The following information request was sent to the applicant in the filing communication 
on 18 March 2013 and a partial response was received in the 02 April 2013 meeting 
request.  Additional information was provided in the 19 April 2013 amendment.  An 
updated response was provided in the 26 April 2013 amendment.  The responses have 
been incorporated into the relevant sections of this review and the 24 May 2013 meeting 
package review, as applicable.    

Microbiology Comment:
Please provide the following information or a reference to its location in the relevant submission.  
1. The studies submitted in support of the microbiological control of the TechneGen system are not 
adequate to demonstrate control of the system.  We recommend that you design a new study and 
suggest you use the cleaning protocol validation studies as a starting point.  We encourage you to 
challenge your system to evaluate the worst case situation.  We are available to discuss a revised 
protocol.  The following deficiencies from the submitted studies are being provided to assist you in the 
design of a new study.

a. Samples used to evaluate the routine bioburden of the system were collected after sterile 
filtration and provide no useful information to the Agency.  Section 2.0 of Protocol 75T01862 rev 02 
states this protocol was executed “to determine the levels of microbial contamination resident in the 
fluid path of the TechneGen (Instrument system) following an extended period of intermittent use 
when in an unclassified laboratory environment.”  However, the test procedure instructs users to 
collect a sample after passing it through dual 0.22 μm filters.  (See Sections 6.4 and 6.5)  We note that 
the IND meeting package submitted 08 March 2011 and the NDA contain a Microbiology Master 
Validation plan (75T01858 revisions G and 01, respectively) that describe sampling prior to the 
sterilizing filter.

b. The decision to run the cleaning protocol immediately prior to collecting samples for 
protocols 75T01862 and 75T01866 does not allow the Agency to evaluate the worst case situation.  
More relevant information would be gathered from an elution collected immediately prior to a 
scheduled cleaning protocol.  A comparison of the bioburden prior to and immediately following a 
cleaning protocol would also provide useful information.

Reference ID: 3381089
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c. We are concerned with the interpretation of microbiological data in the submitted studies.  
Specifically  recovered 1 CFU/mL in several samples from Protocol 75T01866 yet NorthStar 
reported <1 CFU/mL in Table 7 from Module 3.2.P.3.3.  We note the reference to a 9 mL sample but 

 records submitted on 19 February 2013 indicate that only 1 mL of this 9 mL sample was 
plated.

d. The cleaning validation studies did not include a positive control that confirmed organisms 
were still viable at the time of the sampling.  It is not clear to the Agency whether the low numbers of 
organisms recovered was due to the cleaning procedure or decreased viability of Bacillus atrophaeus 
in sodium acetate over the study duration.
2. Confirm that the  and  0.22 μm sterilizing filters are both proposed 
for commercial use.
3. Provide the  sterilization validation studies for the  and  

0.22 μm sterilizing filters.  Your inclusion of a copy of the label is not sufficient. Alternately, 
provide a letter of authorization to a DMF or reference to a 510k that contains this information.  The 
letter of authorization should clearly indicate where in the DMF the information is located.
4. Explain why the  0.22 μm filter was not used during the media fills. We refer to 75T01863 
Section 6.1.
5. Explain why the sodium acetate and sterile collection vials used for media fills are different from 
those proposed for production. Explain how these components differ and justify their use.
6. Provide the  sterilization validation studies for the  Spike with 0.22 μm 
sterilizing filter. Your inclusion of a copy of the label is not sufficient. Alternately, provide a letter of 
authorization to a DMF reference to a 510k that contains this information. The letter of authorization 
should clearly indicate where in the DMF the information is located.
7. Provide the microbial retention studies in support of the  Spike with 0.22 μm sterilizing 
filter. We note the inclusion of Technical Report #1994-03-08 but this study has insufficient detail 
with which to assess the microbial retention results presented. For more information, please refer to 
the 2004 Aseptic Processing Guidance and PDA TR 26. We suggest you model the studies after those 
conducted to support the  0.22 μm filters. We note the claim that this filter is a secondary 
filter and the primary sterilizing filter is intended to be the proposed  filters. As this spike 
filter is downstream of the  filter and provides the last product contact point before the 
collection vial the microbial retention studies are required. However, you may submit a justification 
for not demonstrating the capacity to retain 107 CFU/cm2 (as is traditionally required).
8. Provide the sterilization validation studies and microbial retention studies for the filter 
unit (77C01242). Alternately, provide a letter of authorization to a DMF that contains this 
information.  The letter of authorization should clearly indicate where in the DMF the information is 
located.
9. Describe how the inlet pressure for filter unit (77C01242) is controlled/measured by the 
system to insure the filter is not exposed to pressure >75 bar.
10. Indicate which kit contains  filter (77C01242) and indicate how long this filter is used 
before being replaced.
11. Provide a description of vented spike 77C01925 used in the cleaning validation studies and explain 
how it differs from the vented spike 77C01891 planned for production. Indicate whether spike 
77C01925 contains the same in-line 0.22 μm filter as 77C01891. We refer to your submission made 
on 19 February 2013.
12. If the vented spike in question 11 above contains a 0.22 μm filter provide a justification for 
collecting sample after passage through a sterilizing filter. For more information we refer you to 
question 1.
13. Protocol 75T01858 Table 1 appears to have a typo as the sterilizing filter and vent filter are listed 
with the same part number. Please clarify.
14. Submit the final summary report from Protocol 75T01997. We note that the protocol was 
submitted to Module 3.2.P.3.5 but was labeled as the report.
15. Clarify how the  mL and  mL hydrogen peroxide solutions are manufactured. Module 
3.2.P.3.4 Figure 8 describes the manufacturing process and the flow indicates that the solution is 

 capped, and then release tested and labeled. This appears to be 
an error as you indicate that vials are  prior to  capping.
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Executive Summary

I. Recommendations

A. Recommendation on Approvability - Recommended as 
Approvable Pending a Complete Response to Microbiology 
Deficiencies.

B. Recommendations on Phase 4 Commitments and/or 
Agreements, if Approvable – Not applicable.

II. Summary of Microbiology Assessments

A. Brief Description of the Manufacturing Processes that relate to 
Product Quality Microbiology – This is a complex, non-sterile 
manufacturing system that uses sterile reagent solutions and some 
sterile components to produce an injectable radiopharmaceutical.  
The user is required to complete multiple aseptic connections 
before production of the patient dosage form.  The generator will 
be located in radiopharmacies across the United States and the 
tubing will be cleaned once a week with 3% hydrogen peroxide.  

B. Brief Description of Microbiology Deficiencies – The routine 
bioburden and cleaning protocol for the manufacturing system has
not been evaluated.  The sterilization validation information is not 
adequate to demonstrate sterility of the reagent solutions and 
components.  There is no information to support the use of the 
non-sterile drug product tubing for 12 months or the device for  

  The labeling has not been finalized and cannot be 
assessed at this time.  

C. Assessment of Risk Due to Microbiology Deficiencies – This 
product has a high risk of producing a final drug product that is not 
sterile.  

D. Contains Potential Precedent Decision(s)- Yes     No
Approval of this application could create a precedent but at this 
time, no precedent setting decisions have been made.  

III. Administrative

A. Reviewer's Signature _____________________________
Jessica G. Cole, PhD

         Microbiology Reviewer

Reference ID: 3381089
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B. Endorsement Block   _____________________________
John Metcalfe, PhD

   Senior Microbiology Reviewer

C. CC Block
In DARRTS

Reference ID: 3381089

38 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

JESSICA COLE
09/30/2013

JOHN W METCALFE
09/30/2013
I concur.

Reference ID: 3381089



1 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

DATE: 29 July 2013 

TO: Alberta Davis-Warren 
Regulatory Health Project Manager 

 CDER/OND/DMIP 

FROM: Jessica G. Cole, PhD 
 Review Microbiologist 
 CDER/OPS/New Drug Microbiology Staff

(301) 796-5148 

THROUGH: John Metcalfe, PhD 
  Senior Microbiology Reviewer 
  CDER/OPS/New Drug Microbiology Staff    

SUBJECT: NDA: 202-158 
Submission Date: 15 May 2013 

 Drug Product: TechneGen Generator System  
 Applicant: NorthStar Medical Radioisotopes, LLC 

A product quality microbiology review of the Type C meeting package for NDA 202-158 
submitted on 15 May 2013 is complete.  This is the second meeting package review to occur 
during the PDUFA review cycle.  The microbiology review of meeting package #1 is dated 24 
May 2013.  The 15 May 2013 meeting package contains a human factor study protocol and three 
revised user manuals.  There were three questions submitted in this meeting package and 
Question 1 and 3 required a product quality microbiology response.  The questions are 
reproduced below in bold and the microbiology response follows in normal type.  A summary of 
the meeting minutes may be found in DARRTS.   

1. NorthStar has reviewed the comments associated with the submitted Operators Manual 
for “lack of user friendliness” and has made substantial changes not only to the content but 
to the organizational structure of the manual.  The operator’s manual has been re-
organized into three Guides as follows:  
a. TechneGen Generator System Operators Guide (94S01916)
b. TechneGen Generator System Controller Applications Guide (94S03230)
c. TechneGen Generator System Accessory Kits and Mo99 Source Assembly Guide 
(94S03231)

With the re-organization of the manual structure and the improvements and 
standardization of the terms and processes within the guides does the Agency think that 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

DATE: 24 May 2013 

TO: Alberta Davis-Warren 
Regulatory Health Project Manager 

 CDER/OND/DMIP 

FROM: Jessica G. Cole, PhD 
 Review Microbiologist 
 CDER/OPS/New Drug Microbiology Staff

(301) 796-5148 

THROUGH: John Metcalfe, PhD 
  Senior Microbiology Reviewer  
  CDER/OPS/New Drug Microbiology Staff    

SUBJECT: NDA: 202-158 
Submission Date: 26 April 2013, Type C Meeting Package 

 Drug Product: TechneGen Generator System (Sodium Pertechnetate Tc99m) 
 Applicant: NorthStar Medical Radioisotopes, LLC 

A product quality microbiology review of the meeting package for NDA 202-158 is complete.  
NorthStar requested this meeting after receipt of the Microbiology comments in the 74-day filing 
communication.  There were four product quality microbiology questions in the briefing 
package.  Those questions are reproduced below in bold and the microbiology response follows 
in normal type. A teleconference to discuss the microbiology responses occurred on 22 May 
2013.  A summary of the discussion with the applicant may be found in the meeting minutes in 
DARRTS.  Briefly, the applicant agreed to revise the protocols or provided an appropriate 
remediation to address the comments below.  The bioburden and cleaning studies will be 
repeated and the applicant’s goal is to submit the results from those studies by the end of July 
2013.

Question a.
Items 1a & 1b: A “Redlined” revision of the Cleaning & Sanitization Validation protocol 
(75T01866 Rev 02A) & Bioburden/Hold time Study (75T01862 Rev 02A) are provided with 
updates to include a pre-filtration bioburden sample prior to the instrument cleaning process.
These procedures (75T01866 & 75T01862) have been revised to include a pre-cleaning, pre-
filtration bioburden sample in addition to the post cleaning bioburden sample.  Provided that 
NorthStar is able to obtain successful results, does the Agency concur that the revised protocols 
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