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INDIANA UNIVERSITY

OFFICE OF THE EXECUTIVE VICE PRESIDENT
FOR UNIVERSITY ACADEMIC AFFAIRS

University Environmental Health and Safety

IUPUI/IUMC Radiation Safety Office

26 October 2020

Materials Licensing Branch

U.S. Nuclear Regulatory Commission — Region III
2443 Warrenville Road, Suite 210

Lisle, IL 60532-4352

Re: Written Report to Follow-up Notification of Reportable Event on 13 October 2020

NRC License No. 13-02752-03
Notification No. 54946

To Whom it May Concern:

This letter is to satisfy the written report requirement of a notification of a medical event, as outlined in 10 CFR
35.3045(a)(1)(1)(A & B). On 13 October 2020, I notified the NRC Operations Center by telephone of a possible reportable
event (Notification No. 54946). Details are provided below.

Licensee Name: Indiana University-IUPUI/IU Medical Center Campus (NRC License No. 13-0252-03)

Prescribing Physician: Sabah D. Butty, MD

Description of Event: On 13 October 2020, a 70-year-old male patient was scheduled to receive 46.7 mCi of Y-90
TheraSpheres to the segments 5/8 of the liver, and 56.8 mCi and 28.6 mCi (in two individual dosages) to
segments 6/7 of the liver during a standard radioembolization procedure. Initial activities, respectively, assayed at
54.0 mCi at 7:44 am (116% of prescribed); 56.8 mCi at 7:42 am (100% of prescribed); and 28.6 mCi at 7:43 am
(100% of prescribed). The intended dose to the liver treatment volume was 120 Gy. Both administrations to
segments 6/7 were completed without issue. As the physician attempted to administer the radioactive material to
segments 5/8, it was noted that the radiation level in the room was constant at 45 mR/hr at 10 feet and was not
dropping. The physician stated that microspheres were visibly clogged in the catheter, and when brought close to
this area, the survey meter reached its maximum reading at 110 mR/hr. The physician discontinued the

administration.
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Certification of Notification to Patient: On the day of the procedure, the prescribing physician verbally notified the

patient of this event.

Notification of Referring Physician: On the day of the procedure, the prescribing physician notified the referring
physician of this event. In addition, an annotated version of this report will be provided to both the administering

AU and the referring physician, as required in 10 CFR 35.3045(g).

While the root cause is yet unclear, the radiation safety office intends to work closely with the physician and vendor to
investigate this misadministration and to develop and implement corrective actions to prevent future mise ninistrations
due to the same cause. Thankfully, the patient was not adversely affected, and was able to receive and cc  Hlete treatment
at a later date. I trust that the included information will satisfy your request. Additional information may be made

available to the commission as it is collected. Should you have any questions, please feel free to contact me.

Sincerely,

Digitally signed by Michael Martin, PhD
. . DN: cn=Michael Martin, PhD, o=IUPUI, IU Health,
M 1C h ae | Ma rtl n , P h D Eskenazi Health, ou=Radiation Safety Officer,
email=mimart@iu.edu, c=US
Date: 2020.10.26 09:44:54 -04'00°

T. Michael Martin, PhD, DABHP

IUPUI/IUMC Director of Health Physics & Radiation Safety Officer
(317) 274-0331

mimart@iu.edu / tmartin24@iuhealth.org

Enclosures:
Written Directive and Administration Documents
1. Successful Treatment of Segments 6&7(a)
Successful Treatment of Segments 6&7(b)
Reportable Treatment of Segments 5&8

Rl

Successful Retreatment of Segments 5&8
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& TheraSphere™

Calibration Data Sheet

PRODUCT:
LOT NUMBER:

VIAL #
DOSE SIZE:

CALIBRATION DATE and TIME:
MEASURED TOTAL ACTIVITY*:

EXPIRATION DATE:

* value at calibration date and time

Please note: When the TheraSphere™ Y-90 Glass Microsphere dose vial is received, the site will confirm

TheraSphere™ Y-90 Glass Microsphere

2099472
99
10.0 GBq

2020-10-04 @ 12:.00 ET
9.96 GBq
2020-10-16 @ 23:59 ET

it is the correct activity for the patient treatment by measuring in a dose calibrator (activimeter).

(13}

l Biocompatibles UK Ltd, a BTG International group company

Chapman House
Farnham Business Park
Weydon Lane

Farnham

Surrey GU9 8QL

UK

TheraSphere™ Is manufactured for Biocompatibles UK Ltd, a BTG International group company.
TheraSphere is a trademark of Theragenics Corporation used under license by Biocompatibles UK Lid. BTG and the BTG Roundel logo are
trademarks andfor registered trademarks of BTG International Ltd. All rights reserved.
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TheraSphere Checklist

Patient Initials: - Patlent MRN: - Date of Treatment:__| 0/{5 /‘.02.0

Treatment of: [ Whole Liver (1 Right Lobe CLeft Lobe Other Sﬂﬂ 6 anof 7 ( ‘\)

Microcatheter Brand & Lot/Serial: l’[aq‘[gm ‘ EEE“ MCXPV2815Y . Lot:2007 27
) Exp’ 2027_/06/30
(OR PLACE STICKER HERE)

TheraSphere Administration Set Lot # (q 7 D Expliration Date: 2021 / 0 5, 0 7

1. Items Required for TheraSphere Administration:

Patient prescription for TheraSphere (signed Written Directive)
Geiger-Mueller (GM) contamination meter (by RSO)

A floor drape applied under the cart in the angiography suite
A sterile drape placed on the cart

Place the following items on the draped cart:

Sterile side of cart: Non-sterile side of cart:
s Hemostat ¢ Administration Set (in packaging)
e Scissors o Verify the expiry date

s Sterile adhesive strips (i.e., Steri-strip)| ¢ TheraSphere Administration Accessory Kit (acrylic box)
s  Towels o Remove the top shield
e Gauze o Fully extend the stainless steel arm

o Instali the bag hook
» Electronic dosimeter (RADOS RAD 60R or equivalent)
o Turn the dosimeter on and set to mR/h

o Clip the dosimeter to its bracket on the acrylic
box

s Saline bag (in packaging) or bottle (minimum 100 mL)
s Alcohol swabs

o 2L Nalgene waste container with beta shield (brought by
RS0O)

» TheraSphere dose vial, in lead pot (brought by RSO)

Page 1 of 5 K120615-035 v1.3







Y TheraSphere Dose Administration Sheet

Patient Initials: l Patient MRN: __.“___N___

o Methodist

56.8 20%: 454 sa0u%:

Date: 10/l3/2020
A

m/ldentity of patient confirmed

08.2

Hospital: O University J Eskenaci

Prescribed Dose (mCi):
NOTE: I GBq =27 mCi

Treatment of: O Whole Liver O Right Lobe [ Left Lobe l{Olher: ng [ am! 7(5)

I Therasphere Dose (use setting 443)
Lot#: 2099472 vial# 129
Vial Informatjon
Date: [Q[}o()_l( /2020 Time: 12 pm Activity (GBq or mCi): l .59 __6 '&3 o
A. Dose measured in dose calibrator : 5!1 g mCi at 7: 4.2 am {time)

B. Dose within 20% of Written Directive Dose? [B/Y es 0ONo
(If “No”, refer to IR Physician administering the dose)

IL TheraSphere Measurements
A. Initial Dose Vial Measurement (‘~ten at 3 inches on template)
90° 180° £70° 360° Avg, Vial Time
{(mR/h) (mR/h) (mR/h) (mR/h) {(mR/h)
2%2.92 23.53 26.14 2765 25.46 §:07 am
B. OPTIONAL: Decayed Dose Rate & Dose Tx time: Elapsed time (h):
(Initial mR/h)e-(©-85364hX0 = mR/h
(Initial mCi)e-(®:693/64X0) = mCi
C. Waste Measurements (taken at 3 inches)
90° 180° 270° 360° Avg. Waste Time
(R M) {mR/h) (mR/h) mR/h) {(mR/h)
0.191 0.22( 0.209 0.179 0.200 (0:00 am
D. Percent Dose Delivered: 1 -(Avg. Waste Measurement “C”/Avg, Initial Measurcment “A™) X 100 ﬂ ﬂ 2 %
Dose Administered (based on drawn dose): Drawn Dose X % Dose Delivered 56 f{: mCi
Percent of Written Directive: Dose Administered + Prescribed Dose ‘M, l %
E. Docs dose administered differ from the prescribed dose by more than 20% : O Yes* m’ﬁ)

(If “yes”, explain)
Comments:

Name/Initials: E§> Meter Used: m/{nspector#IB%O {3 Inspector #35821 0 Inspector #21380 O Other o



TheraSphere Checklist

Patient Initials: . Patient MRN: - _ Datoe of Treatment: "%/J 3 ’/;2 (20

Treatment of: [] Whole Liver (1 Right Lobe OLeft Lobe L‘Zéther: S(’Uﬂ 6 ﬂ'ld 7( b)

Microcatheter Brand & Lot/Serial: l [ ngat Re F: MC * PV28’5 Y; LOf : 2006}7‘/
ExP ‘2022 /05/3

(OR PLACE STICKER HERE)

TheraSphere Administration Set Lot #___ | 7D Expiration Date: __ " "2| / 0 5{/ 07

1. Items Required for TheraSphere Administration:

e Patient prescription for TheraSphere (signed Written Directive)
¢ Geiger-Mueller (GM) contamination meter (by RSO)

s A floor drape applied under the cart in the angiography suite

« A sterile drape placed on the cart

Place the following items on the draped cart:

Sterile side of gar‘t: Non-sterile side of cart:

¢ Hemostat s Administration Set (in packaging)

s Scissors o Verify the expiry date

o Sterile adhesive strips (i.e., Steri-strip)| ¢ TheraSphere Administration Accessory Kit (acrylic box)
e Towels o Remove the top shield

o Gauze o Fully extend the stainless steel arm

o Install the bag hook
¢ Electronic dosimeter (RADOS RAD 60R or equivalent)
o Turn the dosimeter on and set to mR/h

o Clip the dosimeter to its bracket on the acrylic
box

s Saline bag (in packaging) or bottle (minimum 100 mL)
s Alcohol swabs

+ 2L Nalgene waste container with beta shield (brought by
RSO)

¢ TheraSphere dose vial, in lead pot (brought by RSO)

Page 1 of 5 K120615-035 v1.3
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& TheraSph-re’

Calibration Data Sheet

PRODUCT: TheraSphere™ Y-90 Glass Microsphere
LOT NUMBER: 2099472

VIAL #: 129

DOSE SIZE: 20.0 GBq

CALIBRATION DATE and TIME: 2020-10-04 @ 12:00ET
MEASURED TOTAL ACTIVITY*: 19.59 GBq

EXPIRATION DATE: 2020-10-16 @ 23:59 ET

* value at calibration date and time

Please note: When the TheraSphere™ Y-90 Glass Microsphere dose vial is received, the site will confirm
it is the correct activity for the patient treatment by measuring in a dose calibrator (activimeter).

Biocompatibles UK Ltd, a BTG International group company
“ Chapman House

Farnham Business Park
Weydon Lane
Farnham

Surrey GU9 8QL
UK

TheraSphere™ is manufactured for Blocompeatibies UK Lid, a BTG Internationa! group company.
TheraSphere Is a trademark of Theragenics Corporation used under license by Biocompatibles UK Ltd. BTG and the BTG Roundel logo are
trademarks and/or registered trademarks of BTG International Ltd. All rights reserved.
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Y rheraSphere’

Calibration Data Sheet

PRODUCT:
LOT NUMBER:

VIAL #:
DOSE SIZE:

CALIBRATION DATE and TIME:
MEASURED TOTAL ACTIVITY*:

EXPIRATION DATE:

* value at calibration date and time

TheraSphere™ Y-90 Glass Microsphere

2099469
159
19.0 GBq

2020-10-04 @ 12:00 ET
18.59 GBq

2020-10-16 @ 23:59 ET

Please note: When the TheraSphere™ Y-90 Glass Microsphere dose vial is received, the site will confirm
it is the correct activity for the patient treatment by measuring in a dose calibrator (activimeter).

(1]

Biocompatibles UK Ltd, a BTG International group company

Chapman House
Farnham Business Park
Weydon Lane

Farnham

Surrey GU9 8QL

UK

TheraSphere™ Is manufactured for Biocompatibles UK Ltd, a BTG International group company.
TheraSphere is a trademark of Theragenics Corporation used under license by Biocompatlbles UK Ltd. BTG and the BTG Roundel logo are
trademarks and/or registered trademarks of BTG Intemational Ltd. All rights reserved.
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TheraSphere Checklist

2. Dosage Assay (at Nuclear Medicine):

Obtain completed written directive

Check in TheraSphere package according to standard protocol.

Shake the lead pot to agitate the dose vial within. Gently tap the lead pot on a hard surface to
dislodge any microspheres that may have adhered to the septum during shipment.

Remove dose vial from lead pot and place in dose calibrator.

Using the dose calibrator setting designated for TheraSphere doses (current setting 443), record

rg(the measured activity.
DOSAGE ASSAY COMPLETED

3. Pre-Procedure Dose Vial Measurements (at Nuc Med by RSO staff) — see RSO worksheet

4. Administration Set Priming (in IR Suite)

Open the Administration Set packaging and remove the Administration Set and 20 mL empty vial.

Insert the white NON-VENTED spike into the saline bag. Hang the saline bag on the hook.

Insert the white VENTED spike into the empty 20 mL vial and place the empty 20 mL vial in

holder on the acrylic box and push the relief vaive tube into gripper clip ‘A’.

Remove the (RED RUBBER) shield cap from the needle injector assembly and place the needle

injector assembly on a sterile surface (e.g., sterile towel).

Turn syringe plunger fully clockwise to ensure it is unlocked (for 20 mL syringe is marked

‘VakLok’ supplied in kit).

Slc - fill and discharge the syringe to remove air from the Administration Set tubing and syringe.

Continue priming vigorously with full pressure until there are no bubbles in the lines and there are

continuous streams of saline flowing out of both needie holes in the needle injector assembly. Fill
e syringe when priming is complete.

PRIMING COMPLETED

5. Dose Vial Preparation (in IR Suite) ‘

RSO staff will lift the TheraSphere dose vial in its lead pot and tilt and shake the lead pot back
and forth to 90 degrees to wet any microspheres on the vial septum and tap the bottom of the
lead pot firmly on a hard surface. The RSO staff will then place the lead pot into the pot holder in
the acrylic box base.

RSO staff will remove the lead pot lid and place it upside down on a non-sterile surface. The lid
will be checked for contamination and taken by the RSO staff for disposal.

Use a hemostat to remove the purple seal from the top of the dose vial acrylic shield. Discard the
seal in the Nalgene waste container.

Use a sterile adhesive strip (i.e., Steri-strip) to remove the dose vial acrylic shield plug. Discard
the plug and sterile adhesive strip in the Nalgene waste container.

Use an alcohoil swab and a hemostat to disinfect the dose vial septum. Discard the swab in the
Nalgene waste container.

MDOSE VIAL PREPARATION COMPLETED

Page 2 of 5 K120615-035 v1.3



TheraSphere Checklist

6. Final Assembly (in IR Suite)

Close the pinch clamp on outlet tubing near label ‘E’ (within an inch of ‘E’). Visually assure that
clamp is fully engaged around tubing.

Hold the Needie Injector Assembly and place inlet line through slot ‘B’ in the acrylic box, and
outlet line through slot ‘D’.

Insert the Needle Injector Assembly into the acrylic dose vial shield. Press on the GREEN cap to
lock in place. You will hear or feel a click or snap.

Loop tubing around the side and slide connection firmly into slot ‘C'. OPTIONAL: Clamp the
priming line at label ‘C’ with a hemostat (or equivalent).

Push the YELLOW tabs on the Needle Injector Assembly all the way down, locking the needles
into the dose vial. You will hear or feel a click or snap.

Ensure that the side shield is installed on the acrylic box. Place the top shield on the acrylic box
with the sioped shield towards slot ‘D.’ Ensure that the tubing is not pinched or kinked.

Record the dosimeter initial reading:

;e vid! ""‘Rm)

6.§

[zf FINAL ASSEMBLY COMPLETED

7. Patient Connection (in IR Suite by IR)

Move the cart close to the patient. Lower the bed to lowest position.

Place a sterile towe! under the extension arm hoider ‘E,’ and under holder ‘C.’

Place a sterile towel across the gap between the acrylic box and the patient.

The Interventional Radiologist (IR) will flush the infusion catheter to ensure flow. Inspect the

visible portion of the catheter for kinks or damage. Replace the infusion catheter if it is damaged

or does not have satisfactory flow. Do not use a catheter extension or extra fittings. Replace the

catheter if it is too short.

Disconnect the outlet tubing labeled ‘E’ from the priming tubing at holder ‘C.” Firmly connect the

outlet tubing 'E’ to the catheter.

Place the catheter connection into the slotted holder ‘E’ at the end of the extended arm. Outlet

tubing ‘E’ must be above the holder, with the infusion catheter hanging vertically below.

IR to verify catheter position.

Release the pinch clamp from the outlet tubing. Dents in the tubing may be reduced by rolling
tlet tubing with fingers (e.g., massage).

PATIENT CONNECTION COMPLETED

Page 3 of 5 K120615-035 v1.3




TheraSphere Checklist

8. TheraSphere Administration (in IR Suite)

ATTENTION: BETA RADIATION FIELDS CAN BE VERY HIGH DURING MICROSPHERE
TRANSFER. STAND BEHIND BETA SHIELDING OR MAINTAIN DISTANCE.

Record the starting time of the administration: /\ (& "~

« Infuse TheraSphere Y-90 glass microspheres using steady pressure on the syringe plunger.
Appropriate pressure may initially be determined by pushing syringe with just enough force to see
saline entering the vented empty vial. At this point, the pressure should be backed off slightly
until no flow into the empty vial is seen. Infuse continuously until syringe is empty (= 20 cc per
minute). :

NOTE: If the infusion pressure is over 30 psi, excess fluid will drip into the vented 20 mL vial. If
this occurs, reduce the pressure being applied on syringe until no flow is seen going into the
vented vial. If the syringe flow is <20 cc per minute (i.e. appropriate to the flow of the native
vessel), this may decrease the delivery efficiency of the administration system and result in higher
residual waste.

o Observe the outlet line and catheter for proper operation. If a problem is observed, inform the
team and take corrective action.

o Re-fill syringe for subsequent flushes by pulling back the syringe plunger. A minimum of 3 flushes
(60 cc total) are recommended. Continue flushes until desired dosimeter reading is achieved. If
the dosimeter reads above zero (“0”) after the first or second flush, remove the delivery box lid
and gently rock the shielded dose vial to facilitate the resuspension of microspheres. If desired

reading is not achieved, notify radiation safety staff. 5
s Record the number of flushes completed: _
e Record the time that administration was completed: a0 (

o Record the dosimeter final reading:

Dose Vial (mR/h)

O,

[Z( ADMINISTRATION COMPLETED

Page 4 of 5 K120615-035 v1.3



TheraSphere Checklist

9. Disassembly (in IR Suite)

¢ Cut the inlet line at indicated position.

o Remove the acrylic box top shield and side shield.

¢ Do not disconnect the catheter from the outlet tubing. The IR will lift the catheter connection out of
the extended holder ‘E.’

¢ Pull microcatheter into guiding catheter.

e Use care to control the tip of the infusion catheter and guide catheter as these may be
contaminated with microspheres. Use gauze, a small towel, or hemostat to handle the catheters
for radiation protection. Any item that has come in contact with microspheres is considered
contaminated.

e Place all contaminated waste into the Nalgene waste container (in its beta shield), including the
following:

= Infusion and guide catheters with attached tubing and towels/gauze

s Dose vial with attached Needle injector Assembly (lift the lead pot and dump out the
dose vial)

= |R’s outer gloves

= Other significantly contaminated items

s Cap the Nalgene waste container and place the acrylic lid on the beta shield. Remove for
measurements to determine percent delivery and for disposal (by RSO or Designee).

¢ Use a survey meter to check IR’s hands for contamination (by RSO or Designee).

. fvey all staff leaving the room with the survey meter (by RSO or Designee).

DISASSEMBLY COMPLETED
10. Post Procedure Checkllst — see RSO worksheet (in IR Suite by RSO or Designee)

11. Complete Post Calculations — see RSO worksheet (in IR Suite by RSO or Designee)

12, Cleanup and Waste Disposal (in IR Suite by RSO or Designee}
¢ Use GM contamination meter to check for contamination on the cart, lead pot, equipment, and the
areas under the catheter connection and cart.

NOTE: Radiation from fluoroscopy, the patient, and the waste container will affect the ability to
detect and measure contamination.

Decontaminate and/or dispose of items as appropriate.

e As required, clean the TheraSphere acrylic box with water, mild soap and a clean soft cloth.
Alcohol wipes may be used (minimize alcohol contact with glued joints — alchohol degrades the
glue over an extended time). Chlorine (bleach) disinfectants are also acceptable. Always use a
clean soft cloth. Do not use industrial cleaner wipes, ammonia or abrasives to clean the acrylic
parts of the acrylic box (by IR staff).

s Replace the top and side shields on the acrylic box. Retract the extension arm and remove the
bag hook. Turn off the dosimeter. Store the kit (by IR staff).

Page 5 of 5 K120615-035 v1.3




& TheraSphere™

Calibration Data Sheet

PRODUCT:
LOT NUMBER:

VIAL #:
DOSE SIZE:

CALIBRATION DATE and TIME:
MEASURED TOTAL ACTIVITY*:

EXPIRATION DATE:

* value at calibration date and time

TheraSphere™ Y-90 Glass Microsphere

2099487

89
20.0 GBq

2020-10-11
19.48 GBqg

2020-10-23

(5.2 &
P:25

@ 12:00 ET

@ 23:59 ET

Please note: When the TheraSphere™ Y-90 Glass Microsphere dose vial is received, the site will confirm
it is the correct activity for the patient treatment by measuring in a dose calibrator (activimeter). ,

(13}

Chapman House
Farnham Business Park
Weydon Lane

Farnham

Surrey GU9 8QL

UK

Biocompatibles UK Ltd, a BTG International group company

TheraSphere™ {s manufactured for Blocompatibles UK Ltd, a BTG International group company.

TheraSphere Is a trademark of Theragenics Corpaoration used under license by Biocompatibles UK Ltd. BTG and the BTG Roundel iogo are
trademarks and/or registered trademarks of BTG International Ltd. All rights reserved.
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