
ADMINISTRATION 

May 17, 2016 

Tara Weidner 
Health Physicist 
Division of Nuclear Material Safety 
U.S. NRC Region I 
2100 Renaissance Blvd., Suite 100 
King of Prussia, PA 19406-2713 

Re: Therasphere Y-90 Policy and Staff Training 

Dear Ms. Weidner: 

ll.MIDDLESEX 
HOSPITAL 

Enclosed please find a copy of the Therasphere Y-90 policy for Middlesex Hospital. 

On May 16, 2016 and May 17, 2016, the Middlesex Hospital Radiation Safety Officer trained 
the authorized user, the interventional radiology technologists, and the nuclear medicine 
technologists on Middlesex Hospital Therasphere Y-90 policy. The training included that part 
of the policy which defined and classified a reportable medical event, the need for immediate 
notification of the appropriate hospital personnel, reporting to the NRC Operations Center 
within one calendar day, the requirement for submission of a written report to the NRC Region 1 
office within 15 days of the event, and written notification to the referring physician within 15 
days. 

Please inform Dr. Joan Merton, Middlesex Hospital Radiation Safety Officer, via her e-mail 
Joan.Merton@midhosp.org or by calling 860-358-6470 if the NRC requires any further 
information. Thank you for your kind attention to this matter. 

Sincerely, 

Vice President 
Strategic Planning/ Ambulatory Operations 

Enclosure 

cjc 

A member of the Middlesex Health System 

28 Crescent Street 

Middletown, Connecticut 06457-3650 

tel 860 344-6000 

fax 860 346-5485 



MIDDLESEX HOSPITAL 
AND MEDICAL CENTERS 
RADIOLOGY DEPARTMENT 

TheraSphere Y-90 Policy 

Purpose: To establish a policy and procedure for administration of TheraSphere Y-90 

Authorized User: 
1. Only the authorized user can administer TheraSphere Y-90. 
2. The authorized user must be approved by the Nuclear Regulatory Commission (NRC) and be 

listed on the Middlesex Hospital NRC license No. 06-00649-03 as an authorized user of 
Yttrium 90 TheraSphere. 

3. The authorized user must have met all condition, education, and training prescribed by the NRC 
and the NRC Micro-sphere Brachytherapy Source and Devices Guide. 

Initial Training: 
1. The Interventional technologists assembling the Y-90 delivery system( under the supervision of the 

AU) and the Nuclear Medicine technologists participating in any aspect of the Y-90 procedures 
must have documented training. 

2. The authorized user (AU) must be on the hospital NRC license and must have the required 
documented training. 

3. The Radiation Safety Officer must have documented Nordion/BTG Radiation Safety Training. 

Annual Training: 
Effective June 1, 2016, all Nuclear Medicine technologist, Interventional Radiology technologists and 
Authorized Users, who are involved with Y-90 proceedures, must have documented annual training on 
this policy including reportable medical event requirements. The training is to be provided by the hospital 
RSO. 
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Written Directive: 
A blank written directive is attached to this Policy as Appendix A 
The written directive must include the following: 

1. Patient name 
2. Treatment date and time 
3. Signature of authorized user for TheraSphere Y-90 
4. Treatment site 
5. Radionuclide including physical form 
6. Prescribed dose activity 

a. Prescribed dose must be in units ofrads, Grays, mCi, or GBq. 
7. Manufacturer 
8. Maximum acceptable dose/activity acceptable to sites (eg. lung) outside of the primary treatment 

site. 
Reasons for changes in the written directive, due to emergent patient issues, must be entered on the 
written directive. 

Administration of TheraSphere Y-90: 
1. Administration of the TheraSphere Y-90 must be performed according to the written directive 
2. If administration is terminated due to a patients condition ( eg stasis) : 

a. The total dose/activity reported is the dose/activity delivered at the start of the event 
(eg stasis). 

b. A record will be prepared within 24 hours and will include the name of the individual 
making the assessment, date and signature of the Authorized User. 

Calculation/Documenting Dose: 
1. The Manufacturer's procedure for calculating and documenting dose is to be followed for: 

a. Treatment site 
b. Areas other than the treatment site ( eg lung) 
c. Preparing dose for administration 
d. Pre vial dose measurements 
e. Post vial dose measurements 

The manufacturer's forms for calculating and documenting dose is attached (see Appendix A and B). 

Leak Test 
1. Leak tests are not required for TheraSphere Y-90. 
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Survey and Wipe Test 
1. A Survey and Wipe test, which includes the unique identifierfor the package, is to be performed 

by the Nuclear Medicine technologist once the package is delivered to the Nuclear Medicine Hot 
Lab. 

2. A Survey and Wipe tests will be performed on all areas/floors shown on the attached Nuclear 
Medicine Department/Interventional Suite diagram post procedure. (see Appendix C) 

3. All values of the of the survey and wipe tests, including background, will be entered into the 
Nuclear Medicine Information System (NMIS). 

Physical Inventory of TheraSphere Y-90 
Y-90 waste will be stored within the well in the Save-For-Decay room. A physical quarterly inventory of 
the Y-90 waste is to be performed by the consultant Nuclear Medicine Physicist in the company of the 
Nuclear Medicine technologist. The consultant Nuclear Medicine Physicist is to confirm that the 
actualY-90 waste agrees with the information stored in the NMIS as to the following: 

1. Radionuclide = Y-90 TheraSphere 
2. Unique identifier in the NMIS matches the unique identifier on the waste container. 
3. The amount ofY-90 activity for each container/vial. 
4. Location of vials (eg. Save-for-Decay room) 

The inventory records must be maintained for 3 years. 

Pregnant or Nursing Patients 
TheraSphere Y-90 infusion will not be administered to pregnant patients or patients who are nursing. 

TheraSphere Y-90 Patient Release 
Patients are released with the attached instruction form (See Appendix G) when the administered activity 
is five (5) GBq or less. In the unusual case when the administered activity is to be greater than five (5) 
GBq, the AU must consult with the Radiation Safety Officer regarding any additional release instructions 
or restrictions. 
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Reportable Medical Events for TheraSphere Y-90 
Events should be reported to the NRC per 10 CFR 35.3045. 
A reportable event is described as one that includes a dose/activity different from the prescribed dose or 
prescribed activity on the written directive by: 

1. more than 5 rem effective dose equivalent OR 
2. 50 rem to an organ or tissue and the total dose activity administered differs from the prescribed 

dose activity by 20% or more OR 
3. That exceeds 5 rem effective dose equivalent or exceeds 50 rems to an organ or tissue from an 

administration to 
a. a wrong patient OR 
b. by a wrong route OR 
c. by the wrong mode of treatment 

4. to an organ or tissue other than the treatment site that exceeds 50 rem to an organ or tissue and 
by 50 percent of more of the prescribed dose/activity expected to that site from the administration of 
Y-90. 

Per 10 CFR 35.3045 The NRC Operations Center must be notified (301-816-5100) no later than the next 
calendar day after discovery of the reportable event. A written report must be sentto the NRC Region 1 
office within 15 days after discovery of the reportable event. A copy of the annotated report with the 
patients name and medical record number must be sent to the referring physician within 15 days. 

The Post Treament Template and Reportable Medical Events 
After the Y-90 proceedure is completed the technologists must take 4 measurements around the waste 
container. These 4 measurements are entered by the technologist in the Post Treatment Template on the 
Therashere Y-90 Written Directive Excel Spreadsheet. The spreadsheet then calculates the "% Delivery 
to the Target Tissue". 

If the percent delivery is less than 80% or greater than 120% than the following actions must be 
performed: 
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1. The NM technologist must notify the Authorized User, RSO and radiology administration 
immediately. 

2. The Authorized User or RSO will notify the NRC at 301-816-5100 no latter than the next calendar 
day if a reportable medical event is confirmed. 

3. The radiology administrator, RSO or Authorized User will notify senior hospital administration. 



Procedural Steps to be Followed for Y-90 TheraSphere treatments: 
The following three pages of this policy list the procedures. 

A. Preliminary (prior to day ofY-90 treatment) Procedures: 

1. Authorized User to complete Written Directive 

2. The Nuclear Medicine Technologist will enter the intended procedure date/time on calendars of: 
Authorized User, Lead IR tech, Lead Nuc Med tech, RSO, and all Nuc Med techs. 

3. Radiology Scheduling will schedule the patient into the Radiology Infonnation System (RIS). 

4. The Nuclear Medicine Technologist will complete the BTG TheraSphere Order Form and email or 
Fax the form to BTG by 5 PM Friday for calibration on Sunday. (see Appendix D) 

5. The Nuclear Medicine Technologist will alert the storeroom when the dose is expected to be 
delivered by Fed Ex. 

6. The Storeroom will contact Nuclear Medicine when the package(s) arrives. 

7. The Nuclear Medicine Technologist will pick up the package from the Storeroom and, after 
inspecting the package for damage or leaks, deliver it to the Hot Lab. 

The Nuclear Medicine technologist must perform items 8 to 20 below. 
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8. The Package will be surveyed and wiped and the values will be entered into the NMIS. The Lot 
Number will also be used as the Case ID number. 

9. Tilt the Lead Pig containing the TheraSphere Y-90 vial 90° and tap the Lead Pig on a hard surface. 

10. Measure the activity of the Y-90 vial in a dose calibrator using the Y-90 button which is set to the 
calibration factor of 49 XlO. Record the activity in mCi and GBq. 

11. Compare measured activity to Nordion stated activity. Ifit disagrees by >3%, contact the RSO 
and Lead Nuclear Medicine Technologist. 

12. Store the TheraSphere Y-90 vial, in a Lead Pig behind the 2nd L block to the left of the well in the 
safe and decay room (SFD) room. The door to this room must always be locked. Remember to 
call Security before entering the SFD room so they are aware of why the alarm is activated in 
Security. 

13. Notify the Authorized User, the RSO, Lead IR tech, Lead Nuc Med tech, and all the Nuc Med 
techs. that the dose is in the SFD room. 

14. Place all shipping documents and the Calibration Data Sheet in the Y-90 binder. 



B. Procedures for Day of Treatment 
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15. Check that the survey meter, ionization meter and rados (electronic dosimeter) are operational. 

16. Obtain patient pamphlet, Case Worksheet, TheraSphere Checklist and Discharge Instruction form. 
(see Appendix E, F, G) 

17. Tilt the TheraSphere Y-90 vial, in Lead Pig, 90° and tap the Lead Pig on a hard surface. Do this 
three times. Measure the activity of the vial in the Dose Calibrator using the Y-90 button which is 
set to the calibration of 49 XIO. Record the activity in mCi and GBq. Compare measured activity 
to Nordion/BTG stated activity. If it disagrees by >3%, contact the RSO and Lead Nuclear 
Medicine Technologist. 

18. Use the Survey meter to measure, in mR/hr, the pre-treatment activity, the activity being emitted 
from the TheraSphere Y-90 vial placed on the Nordion/BTG template. (Measure background 
before Y-90 is brought into the room.) 

19. Place green Herculite on the floor of the Interventional Suite. Place blue chuck pads on the floor 
inside the suite in front of the door leading to the control booth. 

20. Obtain background readings of the Interventional Suite. 

21. All personnel entering the treatment room shall wear protective equipment as needed, including 
scrubs or disposable gown, hair cover, face mask, gloves, shoe covers and during fluoroscopy a 
lead apron. 

22. All personnel in the treatment room shall wear personnel dosimeters. 

23. After the patient enters the Interventional Suite, the NM technologist must obtain and document 
the survey readings at patient surface and at 1 meter using the ionization chamber. 

24. Check that Rados is set to mR/hr. 

25. The Interventional Radiology technologist is to placea drape on the cart, and place the 
TheraSphere delivery system components on top of the drape. Follow instructions from the 
Nordion TheraSphere checklist. (See Appendix F) 

26. The Nuclear Medicine technologist is to record the Rados inital and final readings. 

27. The Interventional Raiology technologist assemles the deliery system in the IR room per the BTG 
directionds in Appendix F. 



28. The Nuclear Medicine technologist reads the step by step instructions for the IR technologist 
assembly and for the AU radiologist delivery per Appendix F. 

29. The AU radiologist confirms the set-up of the delivery system and prepares the vial and tubing for 
Y-90 therassphere delivery per BTG instructions (Appendix F). 

30. The AU radiologist delivers the a Y-90 therasphere dose to the patient. 

31. After the waste is removed from the Interventional Suite, the NM technologist is to obtain and 
document the survey readings at patient surface and at 1 meter using the ionization chamber. 

32. The NM technologist and/or physicist, using the Nordion Template, is to obtain and record the 
post-treatment readings, in mR/hr, from the Nalgene waste container placed inside the plastic 
holder. The Nalgene container contains all contaminated waste and the Y-90 vial still attached to 
the plunger, tubing, and catheter. The waste container is labeled with the unique identifier number 
obtained from the NMIS and placed in the save-for-decay (SFD) room for 10 half-lives. 

33. The NM technologist, AU and/or physicist is to enter on the Nordion (BTG) TheraSphere Y-90 
Glass Microspheres Written Directive form the Pre-Treatment Template Measurement, the 
Treatment/ Administration information, and the Post-Treatment Template Measurements (see 
Appendix A). If the total calculated activity differs from the prescribed activity (GBq/mCi) by 
more than 10%, contact the RSO and Lead Nuclear medicine technologist as soon as possible. If 
the calculated activity differs from the perscribed activity ny more than 20% notify the RSO and 
AU immediately and follow the steps in the The Post Treament Temvlate and Reportable Medical 
Events section of this policy. 

34. The Authorized User and the NM technologist or RSO are to review, sign and date the completed 
TheraSphere Y-90 Glass Microspheres Written Directive (Appendix A). 

35. Patient release should follow the Therasphere Y-90 patient release section of the Therasphere Y-90 
policy. The radiation safety information form must be filled out by the NM technologist, signed by 
the patient and given to the patient. (see Appendix G) The "Therasphere A Patients Guide, 
Important Information for People with Liver Cancer" booklet is to be given to the patient. 

36. Waste is released from the SFD room at background and placed in a Large Sharp's container. The 
NMIS system is to be updated with the waste disposal information. A printed record is kept in the 
Y-90 book. 

Revised: 8/26/15 (SP, JM, KC), 4118116 (JM), 5/17 /16 (JM, KC) 
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TheraSphere® Y-90 Glass Mlcrosphere Written Directive 

k;"''.A~,~~}}~·J:\t~'?l:~!~iI!~~.Hti~Hi~k~~>,< '-.·.···. ··. ;,::: ··· <>·· .·i··d. " 

TargetVolume(cc)l"'-"'-'--""--'-'--~~~--'~~-'-~1--~~~~~~~~~~~~~~~~~~~~~~-=--'-~l--~~~~~-'-"-"~~-'--'---1 
Me•• (kg) Manuracluror: 

Ooslrod Do•o to Target Volume (Gy) ;,,,····' Nordion 

Numbor or viala to bo admlnistorod to Torgol Tissuo 

·Qoso Vial A 

Calibration Dalo 

Hours from Calibration to Troatmont (hrs) 

Nominal Activity In Vial at time of Troatmonl (GBq) 

Sum of Nominal Actlvlly in Vial(•) at time of Troatmont (GBq) 

Calculated doso to lungs al Treatment time, assuming 1kg lungs (Gy) 

Nominal Doso Slzo (GBq) 

Manufacture's Lot Number and Vial Numbor 

Dato and Tlmo of DC moesuromont 

DC Measured Activity, with corructlon factor (GBq) 

Hours from Calibration to DC Moasuremonl (hrs) 

DC Measured Activity referenced lo Calibration limo (GBq) 

OPTIONAL: Manufacturer's Activity al Calibration (GBq) 

Valuo to be used In Del ivory calculations below: Dos1f Callbrator:Measu·rement .. 

Maaauromont of Doso vial on Temploto (mRlh) 

Background Mua•uromonl (mRlh) 

Net dose rato or Dose vial un Tomplalo (mR/h) 

Check'lf lcit II !!< Vlat#. match • 
:" ..... 

Admlnislratlon Start Date & Tlmo 

Patient dose rate, maximum on contact (mR/h) 
Patlonl dose rate, m~xlmum al 1 meter {mR/h) 1---~------.. -.:.-,.:·-·-.,..,.. 

AU I ADMINISTERING PHYSICIAN 0 None 
comments (sign & data): 

Moasurod by (Initials): 

Moasurod by (lnltlala): 

Check If Lol # & Vial " match 

Moasured ~y (lnltlols): 

Wasle Container Measurement 
In Bola shield (mR/h), 

Background Moosuromont (mR/h) 
-----------~---t----.-.~~----~--1-----------~--~ o• 

4 Cylinder Orlonlatlons 90' 

on Tomplate 160' 

270' 

Average or 4 Oriontatlons minus Bacl<ground (mR/h) 

Hours between Pre· and Post- Treatment Measuros (hrs) 

Pro-Treatment Net Rate decayod to Post- Troat limo (mR/h) 

Hours botween Calibration and Treatment (hrs) 

Activity Administered por Vial at lime ofTroatmont (GBq) 

Overall Percont dolivory lo Torgul Tlsuuo Moo•urod by (lnlll•I•): 

Devlco: 
Y-90 TheraSpharo 

Check If Lot I/ & Vial "match 

Firiat c~rctir~tfo!Js·.:,_. ·_ -'. .:·_.:' .":'.-_: <:.:<:; ·'.:;1.g~,~-J ;;·:"-i''i:{;:i{q31Ci~i~~~~~~r~~~·~ef~i/ii;~f}t.&ri!itiisA!'tiiJ6~: r,9~(i.isP~lfffi~a~~iie_-;1?¥fr(.r~?~u_m~si.<.'<!nliq11 ar:cu-;;-:-'"-----:-
Total Activity Dollverod to Patient al timo of Treatmenl (GBq) Lung shunt fraction(%) 

(mCI) Activity lo Lungs (GBq) 
Activity Dellverod to Perfused Liver Tissue (GBq) {mCi) 

(mCi) ~ Radiation to Lungs (Gy) 
Radiation dose to Perfusod Liver Tissue (Gy) Curnulatlvo radiation to Lungs (Gy) 

I .-iyslol•URSO/CNMT Authorized User 
signature & date slgnoturo & date 
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Patient Name: ~-------:::==== Patient I Target Tissue:,_ _______ _ 

Target Volume (cc): :+:'; i/:::./IPlease enter the target volume (cc) Target Liver Mas 0.000 
120 

Desired Dose (Gy): I :, ':{'/~:;:, ]Please enter the desired dose (Gy) 

Time Zone Variance (h): 

( mg Shunt Fraction (% LSF): 

j:;,X:;"c,):'.;;:_:iJi(see Time Zones tab for details) Places Jn this Time Zone: Ottawa Ontario 

i '•/l';'.'\,;~f·;;,I New York NY 

l:i!i'fi''>?Jf no number entered, value Is a 

( 

( 

Anticipated Residual Waste (%): 

Previous Dose to the Lungs (Gy): F:C\. .; ., .:.:lit no number entered, value Is assumed to be zero. 

Required Activity at Administration (GBq): This value is corrected for LSF and Residual Waste If values are entered above 

Calculated Dose to Lungs (Gy): Dose Limit to the Lungs per treatment (Gy): 30 

Cumulative Dose to Lungs (Gy): 0.00 Cumulative Dose Limit to the Lungs (Gy): 50 
Lun Dose within recommended cumulative limit for treatment 

See Package Insert or 
Instructions for Use 

Use the following tables to select a dose size where the Desired Dose (above) is at a suitable treatment time. 
Dose Size Selected (GBq): Optional field for Medical Professional to document treatment dose selected 

Date & Time for Administration: Optional field for Medical Professional to document treatment window selected 
Tables below show the dose to perfused target tissue, accounting for target mass, time zone variance, fun shunt fraction and residual waste. 
Dose Delivered G for: 3 GB dose size Week 2 treatment 

•.•':i;Y:1·~:r·~Frii+iltit'::~0;'1'{i'' 
Lt\•'.:.;~ia':·&rfo(M' 
• i•~;i~!.iff2!6d-~t...i': 
:.:)! i«•4:6o'fiivi Jr.:1f' 
· '·"'·'·.~2;a:oo::rM::,;;.:;;:,,::· 

.:or;,.j~gd~ ·tuesda· ' 7w~~~esda ·., ft1Jrsd~ ::; :;:i='iida ; :~~IJy~F ::·.:·.~· .. ,:·,:·· ... -.;_;, .'.' JMdiiaa·' rlie~di(i We~riesd~ 
' ... ';··.:' 1• •• '.-: ~~: 

:O..frlda :sunda· < m'iiirsda 
#DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/01 #DIV/OJ #DIV/01 #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ 
#DIV/OJ #DIV/01 #DIV/01 #DIV/OJ #DIV/01 #DIV/OJ #DIV/OJ #DIV/OJ #DIV/01 #DIV/OJ #DIV/01 #DIV/OJ 
#DIV/OJ #DIV/OJ #DIV/01 #DIV/01 #DIV/01 #DIV/OJ #DIV/01 #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ 
#DIV/OJ #DIV/OJ #DIV/01 #DIV/OJ #DIV/OJ #DIV/OJ #DIV/01 #DIV/OJ #DIV/OJ #DIV/OJ #DIV/01 #DIV/OJ 

5 GB dose size Week 2 treatment 
;;;;M:aiida '.r :>rG'iiS'Ci~' _::, Wecines&a · 1Hi1tf§B~ ·:'. ;:~,.·Fr1Cir'k/ :-s~i6ia~·'.'~ .'..~g[jgflf':i :;fa'b~ci~'' > ·:;rtg;J~'''; w~il~~~ci~r: 3'~ifi:1'6~·': ~W;fti}·'~' 

#DIV/OJ #DIV/OJ #DIV/01 #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/01 
#DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/01 #DIV/OJ #DIV/OJ #DIV/OJ #DIV/01 #DIV/OJ 
#DIV/OJ #DIV/01 #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DJV/01 #DIV/OJ #DIV/01 #DIV/01 

7 GB dose size Week 2 treatment 
:;;;,, \Mcif<ifo' '."-: !'flie§aa "' w~ari!l'~ci~\ '~ftiursd~ :' !\If;r1&1F'': !s~'!Uiaii'\ fs'~~·ci~~:~ ;K\j~~;:;-~ '·f'i :;'!i'G~~~~·t .w~ci~eidfi'! 'f'~r'sa~-~ '.'.t~ici~--

#DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/01 #DIV/01 #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ 
#DIV/OJ #DIV/OJ #DIV/OJ #DIV/01 #DIV/OJ #DIV/OJ #DIV/01 #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ 
#DIV/OJ #DIV/OJ #DIV/01 #DIV/01 #DIV/01 #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/01 #DIV/01 #DIV/OJ 
#DIV/OJ #DIV/01 #DIV/01 #DIV/OJ #DIV/01 #DIV/OJ #DIV/01 #DIV/OJ #DIV/OJ #DIV/01 #DIV/OJ #DIV/01 

10 GB dose size Week 2 treatment 
, .. ,. ' '<c::: -:F'Mo'R!ia· i:; ;;sfU~sci~·c:; Weci'ri~~a~· '; :tfofffSil~"';- :~~'f:ffd~'- ff:: ·~~-!Uici~~-: ~?sofiii~\':\f iMBh1iih2 :!Tli'e11lP~ w~·Jfi'~~ii'~'" :flfUVJa~: t ;·;:'Fi~!a~~\',:; 

#DIV/OJ #DJV/01 #DIV/OJ #DIV/OJ #DIV/OJ #DIV/01 #DIV/OJ #DIV/01 #DIV/O! #DIV/OJ #DIV/OJ #DIV/OJ 
#DIV/01 #DIV/OJ #DJV/01 #DIV/01 #DIV/OJ #DIV/Of #DIV/OJ #DIV/01 #DIV/01 #DIV/OJ #DIV/OJ #DIV/OJ 
#DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/01 #DIV/OJ #DIV/OJ #DIV/01 #DIV/01 #DIV/OJ 
#DIV/OJ #DIV/OJ #DIV/DI #DIV/01 #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/01 #DIV/01 #DIV/01 

Dose Delivered (Gvl for: 15 GBo dose size Week 2 treatment 
· ~:.>',:Time;::/:.!>~· .<suhd-~1,::•: ':MBnci'ai/ ..,,Tuesaav -: Weilnesdav' thur~cia;,; :-::f'rici!lvC' s~iU'ra~~'. ~·sundail'i ;'.iiifiiia~~·~ '.ti.i~~·\iM.: w~a·~~~a~J '.THur~ci~~'':~¥ricni~i' 

';, ,•,'aio6Atli'.i·::;:; ;;,_:fr:.dU/?'~/:';!i, #DIV/OJ #DIV/OJ #DIV/01 #DIV/OJ #DIV/OJ #DIV/01 #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ 
·<12':6oPrvi'< ; ·callbr.au~n: #DIV/OJ #DIV/01 #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ . . ... . Day @.12.00-t-'-~~-1-~~~+--'-~~'-+-"-"'"-'-'-"-'-l-'-'-~"-=-+-"~~-+-"-=-'-'-=-'-+-"-=-.;.;.-=.'-+-'="-~'-+-"'-=-~'-"-l-"-=~=-i-"-""-'-'-"'-I 
• AiOOPM' Ea~tilrn .. Tlrne #DIV/OJ #DIV/DI #DIV/OJ #DIV/OJ #DIV/01 #DIV/OJ #DIV/01 #DIV/01 #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ 
. '' 8fOOPM':; ·,_, • . ,. , :·_·: #DIV/01 #DIV/OJ #DIV/01 #DIV/OJ #DIV/OJ #DIV/01 #DIV/01 #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ #DIV/OJ 

.11 dose vials will have Sunday callbratlon at 12:00 Eastern Time. 
Standard dose vial sizes (3, 5, 7, 10, 15, 20 GBq) are available from Inventory for next-day shipping. Order as required. 
Custom dose vial sizes should be ordered by end of business Tuesday prior to Sunday calibration to ensure availability. 
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MIDDLESEX HOSPITAL 

NUCLEAR MEDICINE DEP ART1\1ENT/ INTERVENTIONAL SIDTE 

p 
I 
~ Spoolru Proooloc~ (9) 

I ·-. 

Hallway (8) 

Save for Deoay 
(Near Engineering Elevator) 

(10) 

NM2VG (5) 

l~' 
[_~~le 

··. 

,·rc~)cation m Description of Survey and Wipe Areas 

1. Lead NM Technologist Office 

I 

2. Nucle1ir Medicine Patient Toilet and Sink 

3. Nuclear Medicine Hot Lab (location where Nordion Y-90 microspheres will be prepared) 

. · 4 . NM GE lnfinla SPECT Imaging Room 1 
.. 

5. NM GE VG SPECT Imaging Room 2 

6. NM Thyroid Uptake Probe 

7. NM Patient Injection Area 

8. Hallway from Nucl_ear Medicine Department to Special Procedures/lnterventional Radiology Room 

9. lnterventional Radfology Suite (location where the Nordion Y-90 microspheres will be injected) 

10. Save for Decay Room (located near the engineering elevator) .. 
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TheraSphere® Order Form Customer Service Telephone: 1.f.f.;f,f,3~ D 
Please complete this form and email to theraspherecustomersupport@btgplc.com or fax to 1-800-268-5299 (North America) 
or 1-613-482-4843. All fields are mandatory. 

SITE NAME: LOCATION IDENTIFIER: 
r .. 

I 
CONTACT NAME: CITY: 

·--·······-·-·-- .......................... - ....... _ .... _ -··-·-·--·-· ··-····· ···-·-····-·--·---·--· ··---·-· ..... -............ -................. ___ ._ .. 
TELEPHONE NUMBER: EMAIL ADDRESS: ........ .. ....... ........................ .. .................... ] 
-·-· ......................... . .................. -.............. ___ ... -.............. -............ .. ............................ _.............. .. ..... : .......................... . 

FAX NUMBER: 

r::::~~:::: .. :: .. -..-.~:~:=:==-=~=~~~:-=~-=~:::~~:~: .. -.~::~.:~::::=-.~:~-~~~==] 
PATIENT REFERENCE: 

PLANNED TREATMENT DATE: PLANNED TREATMENT TIME: ·-··· .............................................. . 

1::::·_::: .. ::~_:······· ..... .. 
···-···-· ............. ., ................ _ ............ ··--···-- ··----······., ........ , ... -·· .. 

. ....................................................................................... ---........................... .l 

Standard Dose Required: 

Standard Dose #1 (GBq) 0 
f ...... 

:J~] Quantity: 0 Calibration Date*: I G I G I . 

Standard Dose #2 (GBq) 0 Quantity: 0 Calibration Date*: G I El 

Custom Dose Size Required**: 

Custom Dose #1 (GBq) 0 Quantity: 0 Calibration Date*: El I G I El 
Custom Dose #2 (GBq) 0 Quantity: 0 Calibration Date*: G I GI I El 

Patient treatment can be planned for 12 days following Calibration Date. 

* * Custom Dose Size orders should be received by close of business on the Tuesday before Sunday calibration date. 
A confirmation will be sent for standard and custom dose size orders within 24 hours of order receipt. 

Administration Sets - Please send: 0 

For BTG Use Only 

Config: Ship Date: S.O. Number: 

Allocated: Confirmed: Booked by: 

TheraSphere• Is manufactured for Blocompatlbles UK Ltd. TheraSphere Is a registered trademark of Theragenics Corporation used under license by Blocompatlbles 
UK Ltd, a BTG International group company. BTG and the BTG roundel logo are registered trademarks of BTG International Ltd. Ali rights reserved. 



APPENDIX E 



. ,. 
THERASPHERE CASE WORKSHEET 

Center:---------------­

Target Tissue: --------------

Ordered Dose Size: 

Lot#: Vial#:_ 

Treatment Datemme: 

Hour/Fra<;tion RemaininQ Factor: 

0 -"lfected Activity at time of treatment: 

Date: 

Calibration Date: 

Calibrated Activity: 

PRE-TREATMENT DOSE CALIBRATOR MEASUREMENTS 

Date and Time of DC Measurement: ----------------------

DC Measured Activity (GBq) (X 27 for mCi):. _______ Calibration Factor:. ______ _ 

Date/Time of 2"d DC Measurement:. ____________ Activity:. ________ _ 

PRE-TREATMENT TEMPLATE MEASUREMENTS 

Date and Time of Template Measurement: -------------------

Measurement of Dose Vial on Template (mR/h):. ______ Background (mR/h): ____ _ 

Daterrime of 2"d Template:. _________ _ Vial: _____ Background:. ____ _ 

TREATMENT/ADMINISTRATION 

Pre-Tx Patient Dose/Rate (max on contact) mR/h: ------- (max at 1 meter): 

Initial Rados Measurement: ______ _ 

Infusion Start Time: ______ _ 

Rados to 0.0 time:. ______ _ 

Number of Flushes: ______ _ 

End Time: _________ _ 

POST-TREATMENT WASTE TEMPLATE MEASUREMENTS 

Post - Tx Patient Dose/Rate (max on contact) mR/h: _____ (max at 1 meter): _____ _ 

Date and Time of Template Measurement: -------------------­

Background (mR/h): 

Waste: 0: 90: 180: 270: Total Ave: 

Percent Delivery: Target llssue Percent: 
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Date ef Trea:tment ---------

TheraSphere® Let Number_--... _________ Labeled Quantity (G&q) ______ _ 

Catheter Jnferma-tion: 
(Place catheter sticker in the space provided below) 

Measure and record the initial radiation field for the patient, using an ionization survey meter. 

1. Items ~equhred fer TheraSphere® Adminis·tration: 

0 Patient prescription for TheraSphere® (signed Written Directive) 

0 Ionization survey meter 

0 Gei@er-Mue·f1ler (GM) contamination meter 

0 SpiH kit 

0 A floor drape 'FPPlied under the cart in the angiography suite 

0 A sterile drape placed ©n the cart 

Place the following items on th.e draped cart: 

Sterile side of cart: 

D Hemostat 

D Scissors 

D Sterile adhesive strips 

D Towels 

D Gauze 

Mcm-~·effile side of earl: 

0 Administration Set (in packaging) Lot# _____ _ 

o Verify the expiry date 

0 TheraSphere® Administration Accessory Kit (acrylic box) 

o Remove the top shield 

o Fu111y extend the stainless steel arm 

o lnsta+I the bag hook 

0 Electronic dosimeter (RADOS RAD 60R or equivalent) 

o Turn the dosimeter on and set to mR/h 

o · Gliip the dos·imeter to its bracket on the acrylic 
box 

0 SaHne bag (in packaging) or bottle (minimum 100 ml) 

1:1 Alcohol swabs 

0 2L Nalgene waste container with beta shield 

D TheraSphere® dose vial, in lead pot 
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2. Administration Set Priming 

D Open the Administration Set packaging and remove the Administration Set and 20 ml empty vial. 

D Insert th_e white non-vented spike (CLEAR CAP) into the saf'ine bag. Hang the saline bag on the 
hOok. 

# D Insert the white vented spike (!BLUE CAP) into the empty 20 ml vial. 

D ~emove the (RED RU:B9'ER) shield cap from the needle injector assembly. Place the neeaHe 
iflfecter-assemQ1y_on a sterile surface. · 

0 Slowly fiH aAd diischarg.e the syringe to remove air from the Administration Set tubing and syringe. 
Conitiif'lble priming vi:!lJ.©fously wi,th frw1l1I pressure until there are no bu:bmles in the lines and there are 
continuous streams of saline flowing out of both needle holes in the needle injector assembly. 

-~ FiH trne s¥ri1J11~!1Je w(9;~'i(~c=~ \~ rr<!bieJ-) 

3. Dose Viaf Preparation 

0 Uft the Thera-Sphere® dose vial in its lead pot and tH1t the lead pot 13ack and forth to 90 degrees to 
wet any micmspheres on the vial septum. Tap the bottom of the lead pot firmly on a ha~d surface. 
Place the lead pot i1nito the pot holder in Nile acryliic box base. 

0 Remove the leard piet H<ll and riilace i1t upside down on a non-steriile surface. 

D Use a hemestat to rern0ve the purple seal from the top of the dose vial acrylic shield. Discard the 
seal in the N:a1lgene waste con~ainer. 

0 Use a steri1le adhesive s·trip t0 remove the dose vial acrylic shield plug. Discard the plug and 
sterile adhesive strip iin the Mait~i:ene waste centainer. · 

0 Use an alcohol swab and a hemostat to swab the dose vi·al septum. Discard the swab in the 
Nal@ene waste container. 

0 Record the dosimeter initial reading from th~ dose vial (mR/h). 

4. Final Assem1b/y 

D 

w* 0 
VO . '$ 
\\.n cl.-e'~ -i..i D 

0 

D 
0 

D 

D 
D 
0 
0 

Giese the pinch clamp on the outlet tubing near label 'E.' 

Place the empty 20 ml vial in the holder on the acrylic box and push the relief valve tube into 
grripper clip 'A.' -

l1nsert the need1l'e lm~.ecto( assemlllly into the acryliic dose vial shield. Press on the GREEN cap to 
lock it in place. You wiM hear or feel a cHck or snap. 

Place the intet tw:bing through slot 'ti' in the acryl1ic box. Place the outlet tubing through slot 'D' in 
the aeryfii:c b@x. Loop the tubing around the side and place the fitting into the holder at 'C.' 

Clamp the priming line at label '9' with a hemostat (or equivalent). 

Push the YIELLOW-tabs.on the needle in~ector assembly all the way down, locking the needles 
into the dose vial. You_ wiH hear or feel a dick or snap at the bottom of travel. 

Ensure that the side shield is instaifled en tMe acrylic box. Place the top shield on the acrylic box 
wi·th the sloped shie·ld towards slot 'D.' Ensure that the tubing is not pinched or kinked. 

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

Place a sterile towel under the extension arm holder 'E,' and under holder 'G.' 

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

The lnterventional Radiologist (l'R) will flush the infusion catheter to ensure flow. 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. 
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0 Disconnect tile outlet tubing labeled 'E' from the priming tubing at holder 'C.' Firmly connect the 
outlet tubing 'E' to the catheter. 

0 Place the eath:eter connection into the slotted holder 'E' at the end of the extended arm. Outlet 
tubing 'E' must !De above the holder, wi,th the infusien ca,theter Fiam§1ing vertieally belew. 

0 The llR W:HI veri1fy the iri1fusion cathe,ter IDOSi,tion. f.{;e1l'ease the ~iirrcM ©lamp from the ewtlet tubing. 
Dents i:n the tulDiin@ may !De red:ueed by rd!:ling 01::1,tlet tu1bin§ with flri@ers. 

5. TheraSphere® Aidnminis,tration 

ATTEN'Fl:ON: llBiE:T A RADIATION FIELDS CAN IElE VERY HIGH DORING MICR01SflH1E:RE 
T~NSFIZ'R STAND Elil~¥iiliN!IJ llBIETA SHiMRD!ltl'XllG QiR MAINT AlN DIST ANGE. 

~ 0 Record trie startiing time oif ttre a<rl1rnin1istra1tion: 

0 lnflJse Thera®:13M1ere® Y~@© §ilass micrnsp·h.eres using steady plressure on the syringe plunger. 
l1rnifiu·se c;:©ri1tinueusly urn1tirl s~trin§e is empty(~ 20 cc 11rer mil'l1W1te). 

N'.Ore: If the in,fwsiGJin r;iressure is 0v.err :3'0 [ilSi, ex:Gess fil1w1ial wHI €J1rip i1rn1to tme v.enited 20 ml vial. If 
this ©cc1xs, red:uce the pressure ll>:ei1n9 argiµ:l1ied en syiFiin@;e w1ni~i1f n© f~o.w is seen §.oir1:g into the 
vented vial. If the syri1n9e ilow is <i:2-0 cc j1)er m;inw~e (Le. a1r;ipr©;priaite to the f.l'ow o,f the naitive 
vessel), this 1'!'1ay d·ecrease the del1ivery efficiency of the adrn1in;istraition system and reswlt in higher 
resi<rlual waste. 

0 Observ.e the ewHet !line aind ca~heter ior 11>re>per eperait.ion. If a prolD·l·em is observed, inform the 
team a1nd ta1Ke G©rrective adion. 

0 R<.e,.ti1l1I syrifl.g1e for sw1bseGJ1W1e1n:t f.l,wshes my JDW1l1Hn.§ b<i!Ok the syri1ng1e plunger. A minim.um of 3 flushes 
(60 cc t0tal) are recommended, Continue flushes until the d;esiired desime~ter reading is achieved. 

0 Record the nwmber of flushes comph~ted: 
0 Record the time that admi'ni1$trntiG:n was cempleted: 

Cl R'ecord the d1osirneter fl1rl'ail read1in.@: 
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TheraSphe·re® Chec:~Hst 

0 Cut the inlet l1ine at in.G!:icated posiition. 

0 R,er:mcrwe trre acr.yMc ©ox top sm.ield and side shield. 

0 The l;R wilil remove the inifu·si0n ©a·theter fimrn the 11>atient and liift the catheter connection out of the 
extended h.o:IGler "IE.' liJo mot €l1isconnect tMe catheter '!irGJm the ©.Witlet tw!Dil'lg. Use care to control the 
tip of the infusiGn catheter and guide catheter as these may be contaminated with microspheres. 
Use gawze, a small towel, or lilemostat to handle the catheters for radiation prntection. Any item 
that Mas come in contact wi•th microspheres is ceflsidered ©O'ri11taminated. 

0 Place all c1Dntamina1ted waste into the N•algene waste container (in i·ts beta shield), including the 
fell©wing: 

• l1R1fil:Jsi0r1 and !jj11.:J1i'd'e ea,theters wi~IT a:tl!aeh:ed tubi:ng and tewels/gauze 
• Dose vial wi,th a:ttacb~ed Needle l•njeetor Assembly 

• Uf,t the lead iuet and @:w;ml!J o.ut the @:ose Viia·I 
• C@n:tarai.nated i:tems such as g:a.uze, t0w.e:1:s, an:d §lle~es 

0 Cap the Nail.g.ene wasite eoH:ta'iner an€1 JDl1ace the aer:yl1i'C l:icf en the beta shield. Remove for 
measurements to crletermine percent de·!ivery and for disposal. 

0 U'Se· a GM contaA\i1inatiCJ>n meter to check !>R's hands for C©l'lrtamination. 

0 s.wrvey ailil S·taiff leaving th·e room wi1th the GM contamina:tibn meter. 

7. Cleanup and Waste f!)fsposa/ 

0 Use GM cen1tam1ination meter to check for contamination on the cart, lead pot, equipment, and the 
areas under the caitheter connection and cart. · · 

Ni©TE: R~ardiiaitioFJ imm flweros©©:liiJ~. the pa1tient, and the waste conta:iner wHI aff:ect the ability to 
detect and measure eontaminaiti'on. 

0 Decontaminate and·/or dispose of iitems as appropriate. 
0 As required, clean the TheraSphere® acryHc box wi1th waiter, miM soap and a clean soft cloth. 

Alcohol wi1!1Jes may be used (minimize ak:ohol contact wi·th !!Jilrued Joints - alcohol degrades the 
g1lue over an extended time). Ch1lerine (bl'ea©~) disinfectants are also acceptable. Always use a 
clean soft cloth. D_o not use industrial cleaner wipes, ammonia or abrasives to clean the acrylic 
parts of the acryl:ic box. · 

0 Replace the top and side shields on the acl")".l.ic box. Retract the extension arm and remove the 
bag hook. Turn off the dosimeter. Store the kit 

Measure and record the final radiation field for the patient using an ionization survey meter. 
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PATIENT LAB EL: 

DEPARTMENT OF RADIOLOGY 
28 CRESCENT STREET 

MIDDLETOWN, CT 06457 
860-358-6293 

RADIATION SAFETY INFORMATION FORM 

PROCEDURE: Yittrium-90 (Y-90) Radioembolization 

DATE of PROCEDURE: 
~~~~~~~~~~~-

The external radiation to other individuals is very low and highly unlikely to cause any harm. In 
the interest of further minimizing these low radiation exposures please follow the instructions 
below. 

PLEASE FOLLOW THE INSTRUCTION 1 and 2 BELOW UNTIL: _______ (3 days) 

1. Minimize prolonged contact (within 3 feet) with children. 
2. Minimize prolonged contact (within 3 feet) with pregnant women. 

PLEASE FOLLOW THE INSTRUCTIONS 3 to 5 BELOW UNTIL ______ (30 days) 

3. Please carry this form with you for international travel. 
4. Notify Middlesex Hospital's Radiation Safety Officer (860-358-6293) before surgery is 
performed. 
5. Cremation is not allowed within the 30 days post treatment. 

I have received a copy of the pamphlet: "TheraSphere, A Patient's Guide, Important Information 
for People with Liver Cancer" 

Patient Signature upon receipt Date/Time 


