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Enclosure 6 – Inspection Record 
 

 
Region  III      Inspection Report  No.2011-001   License Nos. 13-02752-03 
                    13-02752-08 

Docket Nos.   030-01609 
             030-09792 
 

Licensee (Name and Address): IUPUI/Indiana University Medical Center     
      541 Clinical Drive 
      Indianapolis, IN 46202-5111 
 
Location (Authorized Site) Being Inspected:  Main Campus,  
  
 
Licensee Contact:  Mack Richard, CHP, RSO   Telephone No. 317-274-0330                             
 
Priority:  2 Program Codes:  2110, 3510, 2230, 2240, 2310, and 2300                                               
 
Date of This Inspection:  Oct. 3-7, 17, 18, & 24, Nov. 9-10, 2011, with continued NRC in office review  
     through 12/12/11 
 
Type of Inspection:  (  ) Initial (  ) Announced (X) Unannounced 
     (X) Routine (  ) Special 
 
Next Inspection Date:   November, 2013                                   (X) Normal (  ) Reduced 
 
Justification for reducing the routine inspection interval: 
 
Summary of Findings and Actions: 

(  ) No violations cited, clear NRC Form 591 or regional letter issued 
(  )    Non-cited violations (NCVs) 
(  )    Violation(s), Form 591 issued 
(X)    Violation(s), regional letter issued 
(  )    Follow-up on previous violations 
 

Inspectors     Penny Lanzisera/Farrah Gaskins    Date   _12/22/11_________  
     (Name) 

/RA by Robert G. Gattone, Jr. for/ 
        ______                                       

     (Signatures) 
 
 

Approved   Tamara Bloomer, Chief                   Date   _ 12/23/11                            
     (Name) 

  
               /RA/  ______                                  

          (Signature) 
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PART I-LICENSE, INSPECTION, INCIDENT/EVENT, AND ENFORCEMENT HISTORY 
 

1. AMENDMENTS AND PROGRAM CHANGES: 
 
A. License amendments issued since last inspection 

  
AMENDMENT #     DATE  SUBJECT 

    93  2/25/2011  Addition of Methodist Facility 
    92  9/29/2010  Transfer irradiator and install new one 
    91  9/10/2010  Request to release facility at 640 Union  
            Drive 
     90  5/17/2010  Relocation of waste facilities 
     89  2/28/2010  HDR device was replaced 
    

B. Program changes since the last inspection 
 

The program increased significantly with the addition of Methodist Hospital and 
therefore expanded the duties of the radiation safety staff. 

 
 

  2. INSPECTION AND ENFORCEMENT HISTORY: 
 

The last routine inspection was conducted in April 2009.  One violation of  
49 CFR 177.817(a) was identified.  Radioactive material being transported by car on 
public highways was not accompanied by the proper shipping papers.  The inspectors 
confirmed that staff preparing shipments were aware of the requirements and prepared 
proper shipping papers.  This issue is closed. 
 
In May 2009, a reactive inspection was conducted in response to an under dose of a 
Therasphere treatment.  No violations were identified.  The inspectors observed a 
Therasphere treatment during this inspection with no concerns noted. 

 
 3. INCIDENT/EVENT HISTORY: 

 
(X) None.  From review of regional event logs, event files, and the licensing file, there 
was no evidence of any incidents or events since the last inspections noted in Item 2. 

 
PART II - INSPECTION DOCUMENTATION 
 

1. ORGANIZATION AND SCOPE OF PROGRAM: 
 

The licensee is a broad scope medical institution authorized for use of radioactive 
materials for medical and research purposes under License No. 13-02752-03 and 
teletherapy and gamma stereotactic radiosurgery (GSR) under License  
No. 13-02752-08.  The Radiation Safety Officer (RSO) is Mack Richard.  The radiation 
safety staff consists of 4 health physicists, 3 of whom act as Assistant RSO’s (ARSO).  
The RSO reports to Marcia Gonzalez, Vice President of Research.  There is also a 
Radiation Safety Committee (RSC), chaired by Dr. David Basille, which meets on a 
quarterly basis and consists of representatives from various departments including 
research and clinical. 
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The licensee is authorized for use at seven different addresses of use and in several 
different buildings on the main campus of the university.   All addresses of use, with 
the exception of two diagnostic nuclear medicine locations listed in Item 10.E. of 
License No. 13-02752-03, were inspected.  The inspectors observed research use of 
material, a teletherapy treatment, a high dose-rate remote afterloader treatment, a 
low dose-rate remote afterloader and manual brachytherapy treatment, several 
diagnostic nuclear medicine treatments, and a Therasphere treatment.  In addition, 
the inspectors reviewed records associated with all therapy devices and therapy 
uses. 
 
In February 2011, Methodist Hospital facilities and uses were transferred to IUPUI, 
which greatly expanded the clinical use of licensed material.  The IUPUI radiation safety 
staff currently oversee the use of licensed material in approximately 300 research labs 
by 125 primary investigators, 2 blood banks, 4 diagnostic and therapeutic nuclear 
medicine departments, 2 diagnostic nuclear medicine clinics, 2 animal research 
centers, a PET hot cell radioisotope production area using PET material produced by 
PETNet, a waste facility, and 2 radiation oncology treatment centers including GSR, 
high dose-rate remote afterloading, low dose-rate remote afterloading, teletherapy, 
manual brachytherapy, and emerging therapies (e.g., Therasphere treatments).  IUPUI 
has moved all waste storage to their newly licensed facility; however, the incinerator 
has not been re-installed to date.  During the inspection, a representative number of 
labs were visited and most clinical areas were visited. The inspectors noted that all labs 
that were posted were not necessarily active. Research is primarily performed using  
P-32, C-14, H-3, and I-125 in labeling experiments.   Most clinical research is performed 
with FDA approved IND radiopharmaceuticals; however, a few diagnostic clinical 
protocols with research radiopharmaceuticals have been approved by the Radioactive 
Drug Research Committee, with no concerns noted in the approvals.  All clinical 
research was noted to include Institutional Review Board approval, as required.  The 
licensee also possesses seven irradiators including one that is in storage.   
 
With regards to security, all licensed material storage areas were found to be attended 
or secured, in accordance with Part 20.  Some areas were secured by key-card entry 
while other areas required manual locking of doors.  The inspectors noted that posted 
labs were kept locked when no lab personnel were in attendance.  Some labs also had 
storage refrigerators that remained locked to secure materials.  All of the irradiator 
storage rooms had additional security measures in place. 
 
Licensed material used for research is coordinated with and ordered by the radiation 
safety staff.  Licensed material used in research is primarily delivered to the Radiation 
Safety Office with packages monitored in accordance with 10 CFR Part 20.  After 
packages are checked in they are transported by the researcher to the specific labs for 
usage.  With the exception of the high dose-rate remote afterloader sources, clinical 
areas generally receive ordered packages directly and perform their own package 
surveys.  No concerns were noted by the inspectors.   In addition, the inspectors noted 
that for PET radioisotopes prepared by IUPUI staff, appropriate shipping papers were 
being prepared prior to transport of the material to the researcher.  This action closes 
the prior violation on this issue. 
 
The licensee also uses material produced by a cyclotron.  The cyclotron, which is 
owned and operated by PETNet, is adjacent to the licensee’s facilities at the 
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Biotechnology Research and Technology Center.  The research staff at that facility 
sometimes use the cyclotron but under the license of PETNet.  The material produced 
in the cyclotron is delivered to the hot cells in IUPUI’s facilities and then becomes the 
possession of IUPUI.  IUPUI uses a pneumatic transfer system to transfer cyclotron 
produced materials.  The transfer system is primarily underground and is a direct route 
to one location on the main campus.  The transfer line does not pass through any high 
traffic areas.  Pressure tests are conducted periodically on the transfer lines to 
determine operability.  When the system is down, the users manually transport the 
material.  No safety concerns were noted. 
 
Waste facilities have been recently relocated.  The storage room can only be accessed 
by authorized individuals with key-card access.  Permit holders arrange for waste pick-
up, as needed.  Waste is transported by one individual to the facility and separated by 
type of waste.  Just prior to the move to the new facility, the licensee had shipped waste 
to a licensed broker; therefore there were only a few boxes currently stored in the new 
waste storage facility. 
 
During the inspection, personnel were interviewed about safety practices when using 
radioactive material, with no concerns noted.  In addition, personnel demonstrated 
radiation surveys and instrument checks that were typically performed with no concerns 
noted, except as described below: 
 

(a) During review of dose calibrator measurements at the University Hospital, it was 
noted that personnel did not measure the long-lived radioisotope (radium-226) on 
the radium-226 setting.  The check was only performed on typically used 
radioisotope settings (e.g., Tc-99m).  The inspectors reviewed the manufacturer’s 
instructions and ANSI N42.13 with the RSO, who agreed that both documents 
appeared to include a “check” of the long-lived standard on a daily basis.  
Therefore, the inspectors concluded that a violation of 10 CFR 35.60(b) occurred 
since the licensee did not calibrate the instrumentation used to measure the activity 
of unsealed byproduct material in accordance with nationally recognized standards 
or the manufacturer’s instructions.  Following the inspection, the RSO notified the 
inspectors that he did not believe that the “check” referred to in the ANSI standard 
or the manufacturer’s instructions was the same as a “calibration” referenced in the 
regulations.  Therefore, the RSO did not believe that a check on the long-lived 
setting daily is required by the calibration.  The inspectors reviewed this issue, and 
noted that the statements of consideration for 10 CFR 35.60 (page 43533 of  
FRN Vol. 63, No. 156 dated August 13, 1998) include a discussion of daily 
constancy as part of the calibration and reference ANSI N42.13 as describing 
essential elements.  Therefore, the inspectors concluded that failure to measure the 
long-lived standard on the long-lived setting on a daily basis is a violation of  
10 CFR 35.60(b).   

 
(b) During review of iodine therapy records at Methodist Hospital, the inspectors noted 

that patient specific release documentation was not maintained for patients released 
under 10 CFR 35.75.  Following the on-site inspection, the IUPUI RSO found that 
the prior Methodist RSO had performed an upper default calculation for release of 
therapy patients and determined a maximum dosage of 178 millicuries using 
standard patient specific release criteria (e.g., occupancy factor, retained activity, 
etc.) to show that the 500 millirem dose threshold would not be exceeded.  
Whenever patients exceeded the 178 millicuries threshold, the Methodist RSO 
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would perform a patient specific calculation for the patient.  This method continued 
to be used even after the Methodist RSO left in May 2011.  However, after 
May 2011, no patient specific calculations were performed for patients exceeding 
178 millicuries.  On May 20, and June 9, 2011, when 216 millicuries and 
210 millicuries were administered, respectively, there was no dose calculation 
conducted and no record made of the bases for authorizing the release of the 
patients as required by 10 CFR 35.75(c) and 10 CFR 35.2075(a).  On  
October 17, 2011, the Radiation Safety Office calculated the dose to a member of 
the public for these two patients and confirmed that the values were less than 
500 millirem.  The licensee also committed to documenting the results in the future.  
The questionnaire used by the licensee in determining the occupancy factor and the 
radiation safety instructions provided to patients were also reviewed, with no 
concerns noted. 

 
(c) Prostate implants are performed at Methodist Hospital.  Several implants reviewed 

were noted to have post-implant prostate dosimetry results with D90’s and V100’s in 
excess of 20 percent different from those in the pre-implant treatment plan.  For 
instance, implants performed on 6/24/08, 10/7/08, 10/30/08, 4/14/09, 9/29/09 (#2), 
12/8/09, 12/22/09, 2/9/10, 6/8/10, 10/12/10, 5/13/11 (#1), 5/13/11 (#2), and 7/5/11 
were noted to be 20 percent different using both a D90 and V100 criteria of greater 
than 20 percent different.  For implants performed on 1/24/08, 5/1/08, 7/24/08, 
3/17/09, 7/2/09, 8/13/09, 9/29/09(#1), 12/3/09, 12/10/09, 6/17/10, 8/19/10, 1/6/11, 
2/10/11, 5/9/11, and 8/6/11 the D90 only was noted to be greater than 20 percent 
different.  Finally, for implants performed on 8/25/09, 9/8/09, 2/18/10, 5/19/11, and 
7/7/11 the V100 only was found to be greater than 20 percent different.  The 
licensee’s medical physics staff, authorized users, and Radiation Safety Staff were 
interviewed on the criteria used for review of post-implant data to confirm that 
medical events did not occur, and the staff confirmed that a documented process for 
performing these reviews did not exist.  The procedures in place, dated  
August 20, 2007, requested documentation of the implant data only, with no 
evaluation noted.  Discussions with physicists and physicians indicated varying 
evaluation parameters used with no cohesive system for evaluation.  The inspectors 
reviewed the cases noted above and found that if the data was corrected for 
differences in the prostate volume, and if cases where high D90’s were excluded 
(since one authorized user prescribed in terms of minimal peripheral dose); then 
only implants performed on 6/24/08 (no pre-treatment CT volume available with 
prostate D90 of 63.9 percent), 2/9/10 (adjusted D90 of 74.7 percent), 10/12/10 
(adjusted D90 of 79.1 percent), 5/13/11 (#1-adjusted D90 of 79.9 percent), 
5/19/11(no pre-treatment CT volume available with prostate V100 of 41.3 percent), 
and 7/7/11 (no pre-treatment CT volume available with prostate V100 of 
60.2 percent) were noted to be in excess of 20 percent if the licensee had used 
either a D90 or V100 criteria method.  Where data was available, it was noted that 
neither the urethra volume nor the rectum volume received excessive dose.  In 
addition, discussions with authorized users confirmed that no side-effects outside of 
those normally expected had been noted.  During the on-site exit meeting the 
licensee indicated that they would develop a review criterion and evaluate all prior 
implants against these criteria. 

 
Following the inspection, the licensee re-reviewed their implants performed since 
January 1, 2008, and determined that none of the prior cases resulted in a medical 
event because at least 80 percent of the total source strength was implanted into 
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the prostate.  The inspectors reviewed the licensee’s rationale, along with the 
analysis noted above and concur with the licensee’s assessment that no medical 
events occurred.  However, the inspectors concluded that a violation of  
10 CFR 35.41(b)(2) occurred since the licensee’s procedures for administrations 
requiring a written directive did not include verifying that the administration was in 
accordance with the treatment plan or the written directive. 

 
2. SCOPE OF INSPECTION:  

 
Inspection Procedure(s) Used: 87134, 87133, 87132, 87122 
 
Focus Areas Evaluated: 2.01-2.09, as applicable 

 
Records reviewed included: RSC/RDRC meeting minutes, sealed source leak tests and 
inventories, dosimetry records, written directives and treatment plans, area surveys, 
transportation records, documentation to support approvals of new users/uses, 
instrument calibration records, package surveys, electronic signature system/records for 
teletherapy written directives, etc. 

 
3. INDEPENDENT AND CONFIRMATORY MEASUREMENTS: 

 
Instrument type:   Ludlum Model 2401-P 
    NRC S/N: 017454G 
    Calibration expiration date:  2/28/12 
 
Survey/measurement results:  Surveys were taken in several different areas within the 
licensee’s facilities, with results generally background or in agreement with the 
licensee’s measurements. 
 
During an HDR gynecological implant, the following measurements were taken:  
0.02 mR/hr at doorway to treatment room and 1 mR/hr near HDR device with source in 
the shielded position. 
 
The following surveys were taken at the low dose rate brachytherapy patients rooms 
after the implant:  0.13mR/hr at bottom of door; 0.3mR/hr near the door crack; 
0.06 mR/hr at doorway with door closed. 
 
In the PET Department at Methodist Hospital, the following surveys were taken:  1 mR/hr 
near trash; 10 mR/hr on counter in the injection/quiet room.  The licensee had not 
performed their end of day surveys yet and immediately decontaminated the counter. 
 
Instrument type:   Ludlum Model 14C 
    NRC S/N: 235126 
    Calibration expiration date:  2/25/12 
 
Waste facility – 10 mR/hr on contact of a box of P-32 waste; 2 mR/hr at approximately  
1 meter away from the P-32 waste box; 0.02mR/hr at door of waste room. 
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4. VIOLATIONS, NCVs, AND OTHER SAFETY ISSUES: 

 
(a) 10 CFR 35.60(b) requires, in part, that a licensee calibrate the instrumentation used 

to measure the activity of unsealed byproduct material in accordance with nationally 
recognized standards or the manufacturer’s instructions. 

 
Contrary to the above, as of October 5, 2011, the licensee did not calibrate the 
instrumentation used to measure the activity of unsealed byproduct material at the 
University Hospital in accordance with nationally recognized standards or the 
manufacturer’s instructions.  Specifically, both ANSI N42.13 and the Biodex 
Atomlab 100 Dose Calibrator Operation Manual include a check of the long-lived 
standard daily and that check was not being performed. 
 
During a follow-up telephone conversation with the licensee’s RSO on  
October 14, 2011, the RSO indicated that this “check” is not part of the “calibration” 
referenced in 10 CFR 35.60(b) and is, therefore, not required by regulation.  The 
inspectors discussed the NRC’s prior guidance in Regulatory Guide 10.8 that 
indicated that this daily source check was part of the dose calibrator calibration; 
however, the RSO continued to maintain that a daily check of the dose calibrator is 
not required by regulation.  In accordance with Region III’s Regional Procedure  
EM-006, “Disputed Violations,” the validity of the violation was confirmed based on 
discussions with the Regional Counsel and a member of the EICS staff. 

 
(b) 10 CFR 35.75(c) requires a licensee to maintain a record of the basis for authorizing 

the release of an individual in accordance with 10 CFR 35.2075(a). 
 
Contrary to the above, on May 20 and June 9, 2011, the licensee did not maintain a 
record of the bases for authorizing the release of two iodine therapy patients treated 
at Methodist Hospital in accordance with 10 CFR 35.2075(a).  Specifically, the prior 
Radiation Safety Officer had calculated a maximum dosage of 178 millicuries using 
standard patient specific release criteria (e.g., occupancy factor, retained activity, 
etc.) to show that the 500 millirem dose threshold would not be exceeded; however, 
on May 20, and June 9, 2011, 216 millicuries and 210 millicuries were administered, 
respectively, with no dose calculation conducted and no record made of the bases 
for authorizing the release of the patients. 
 
Subsequent to the on-site inspection, the licensee re-verified that the two patients 
referenced above met the criteria for release in accordance with 10 CFR 35.75.  In 
addition, the licensee implemented the use of a standard spreadsheet at both 
University Hospital and Methodist Hospital that is required to be filled out and that 
the resultant dose values verified to be within the dose release criteria.  The 
licensee documented these corrective actions in their email dated October 17, 2011 
and provided the default spreadsheet used prior to May 20, 2011, in their email 
dated October 18, 2011. 
 

(c) 10 CFR 35.41(b)(2) requires that the licensee’s procedures for administrations 
requiring a written directive include verifying that the administration was in 
accordance with the treatment plan, if applicable, and the written directive. 
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Contrary to the above, as of October 6, 2011, the licensee’s procedures for prostate 
seed implants requiring a written directive did not include verifying that the 
administration was in accordance with the treatment plan and the written directive.  
Specifically, the procedures required documentation of the final implant with no 
evaluation against the written directive or treatment plan. 
 

5. PERSONNEL CONTACTED: 
 
#*Mack Richard, RSO 
*Jeff Mason, Assistant RSO 
*Kathi Haldeman, Assistant RSO 
*Carra Roberts, Assistant RSO 
*Tim Kleyn, Health Physicist 
*Marcia Gonzales, Assistant VP, Research Compliance 
*Eric Swank, Executive Director, Research Compliance 
*Indra J. Das, Vice Chair & Director of Medical Physics 
*Colleen Desrosiers, Medical Physicist 
*John Kent, Medical Physicist 
Various researchers, medical personnel, and support staff 

 
  # Individual(s) present at entrance meeting 
  * Individual(s) present at exit meeting 
 

-END- 
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