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Licensing Guidance — TheraSphere® and SIR-Spheres® Yttrium-90 Microspheres

Yttrium-90 (Y-90) microspheres are manual brachytherapy sources used for permanent implantation
therapy. Y-90 microspheres are regulated under 10 CFR 35.1000 “Other Medical Uses of Byproduct
Material or Radiation from Byproduct Material.” Consistent with the direction in 10 CFR 35.1000, the
NRC has evaluated these devices and determined that licensees must use Y-90 microspheres in
accordance with the following requirements, which will be incorporated into the license either through
license condition or through incorporation by reference to licensee submittals that include commitments
consistent with these requirements. Applicants are reminded that licenses issued pursuant to 10 CFR
35.1000 must still meet the general requirements in 10 CFR Part 35, Subparts A, B, C, L, and M.

Training and Experience

NRC has determined that individuals meeting the guidance provided in both A and B below will be
considered qualified and can be authorized for the use of Y-90 microspheres. Applicants may also submit
alternative training and experience commitments to be reviewed on a case-by-case basis by NRC staff.
The alternative information should include an explanation of why the applicant believes the alternative

information demonstrates that the individuals are qualified to be authorized individuals.

The authorized user for Y-90 microspheres (AU):

A)

1) Is identified as an authorized user for medical uses in 10 CFR 35.400, “Use of sources for manual
brachytherapy,” or for medical uses in 35.300, “Use of unsealed byproduct material for which a
written directive is required,” that includes categories 1, 2, and 3 as listed in 10 CFR
35.390(b)(1)(ii)(G) on one of the following licenses or permits that permit the medical use of
byproduct material: A Commission or Agreement State license, a permit issued by a Commission
master material licensee, a permit issued by a Commission or Agreement State specific licensee of
broad scope, or a permit issued by a Commission master material license broad scope permittee; or

2) Meets the training and experience requirements of 10 CFR 35.390 or 10 CFR 35.490; or



3)

Is

i)

ii)

an interventional radiologist who meets the training and experience guidelines as follows:

a) American Board of Radiology certification in diagnostic radiology and subspecialty
certification in interventional radiology; or
b) Three years supervised clinical experience in diagnostic radiology and one additional year of
supervised clinical experience in interventional radiology; and
has 80 hours of classroom and laboratory training for byproduct material, including Y-90
microspheres, which may be concurrent with training received in accordance with ltem A.1. in:
a) Radiation physics and instrumentation;
b) Radiation protection;
c) Mathematics pertaining to the use and measurement of radioactivity;
d) Radiation biology; and
has work experience under the supervision of an AU for Y-90 microspheres or a Y-90
microsphere manufacturer representative involving:
a) Ordering, receiving, and unpacking radioactive materials safely and performing the related
radiation surveys;
b) Performing quality control procedures on instruments used to determine the activity of Y-90
microspheres and performing checks for proper operation of survey meters;
c) Evaluation of each patient or human research subject for the dose/activity of Y-90
microspheres to be administered to each treatment site;
d) Calculating and measuring the activity and safely preparing the Y-90 microspheres to be
delivered to the patient or human research subject;
e) Using administrative controls to prevent a medical event involving the use of byproduct
material;
f) Using procedures to control and to contain spilled byproduct material, including Y-90
microspheres, safely and using proper decontamination procedures; and
g) Follow up and review of each patient’'s or human research subject’s case history for Y-90

microspheres; and

B) has successfully completed training in the operation of the delivery system, safety procedures, and

clinical use for each type of Y-90 microspheres for which authorization is sought. The additional Y-90

microsphere specific training and experience requirements may be satisfied by satisfactory

completion of a training program provided by either:

pathway 1) an AU who is authorized for the type of microsphere for which the individual is seeking

authorization. The clinical use experience should include at least three supervised
hands-on cases for each type of Y-90 microsphere for which the individual is seeking AU

status; or



pathway 2) a Y-90 microsphere manufacturer. The clinical use experience should include at least
three supervised hands-on in-vitro simulated cases for each type of Y-90 microsphere for
which the individual is seeking AU status. In-vitro simulated cases should demonstrate
issues that are encountered during Y-90 microsphere administration procedures.
Following the license amendment that names the individual as an AU for Y-90
microsphere use, the first three patient cases completed by the individual should be
hands-on and supervised in the physical presence of a manufacturer representative for
each type of Y-90 microsphere for which the individual is authorized.

The applicant must submit documentation for the above training and experience. For individuals
obtaining clinical use experience under pathway 1 above, this documentation includes the clinical use
cases. For individuals obtaining clinical use experience under pathway 2 above, this documentation
includes the in-vitro simulated cases and a commitment that each individual will complete at least the first
three hands-on patient cases supervised in the physical presence of a manufacturer representative for
each type of Y-90 microsphere for which authorization is sought. Additionally for pathway 2, the
licensee’s commitment will include submitting documentation from the manufacturer to the appropriate
NRC Regional Office within 30 days of when these three patient cases have been satisfactorily
completed.

In addition, the applicant shall commit to provide training in the licensee’s procedures to all individuals
involved in Y-90 microsphere use, commensurate with the individual's duties to be performed. This
training must be provided to all individuals preparing, measuring, performing dosimetry calculations, or

administering Y-90 microspheres.

If the NRC staff revises the training and experience criteria, physicians who were authorized for the
medical use of a specific type of Y-90 microsphere under these criteria or previous criteria, do not have to

meet the revised criteria for that type of microsphere.

Leak Tests

Leak tests are not required for Y-90 microspheres based on the criteria in 10 CFR 35.67(f).

License Commitments - Written Directives, Inventory, Patient Release, Labeling, & Medical Event

Reporting

The applicant shall commit to follow all the requirements in 10 CFR Part 35 for brachytherapy sources

and manual brachytherapy use, except where replaced by the following licensing commitments:



For the purpose of written directives and medical event reporting requirements in the Y-90

microsphere guidance, “prescribed dose” means the total dose (rad or Gy). Alternatively, prescribed

activity (mCi or GBq) may be used in lieu of prescribed dose.

The written directive shall include the patient or human research subject’'s name; the date; the

signature of an AU for Y-90 microspheres; the treatment site; the radionuclide (including the physical

form [Y-90 microspheres]); the prescribed dose/activity; the manufacturer; and, if appropriate for the

type of microsphere used, the statement “or dose/activity delivered at stasis.”

The written directive should specify the maximum dose(s)/activity(ies) that would be acceptable to the

specified site(s) outside the primary treatment site due to shunting (e.g. lung and gastrointestinal

tract).

Administration of Y-90 microspheres must be performed in accordance with the written directive.

The licensee shall record the administered dose/activity delivered to the primary treatment site and to

the other specified site(s). If the administration was terminated because of stasis, then the total

dose/activity to the treatment site is the value of the total dose/activity administered when stasis

occurred and the administration was terminated. The record should be prepared within 24 hours after

the completion or termination of the administration and must include the name of the individual who

made the assessment, the date, and the signature of an AU for Y-90 microspheres, if terminated due

to stasis.

The licensee shall commit to following the manufacturer’s procedures for calculating/documenting the

dose to the treatment and other sites, preparing the dose for administration, and performing pre/post

vial dose measurements; or submit alternative methods.

The semi-annual physical inventory of microsphere aggregates (e.g. vials) should include:

1) the radionuclide and physical form; and

2) unique identification of each vial in which the microspheres are contained; and

3) the total activity contained in each of the vial(s); and

4) the location(s) of the vial(s).

The licensee shall retain each semi-annual physical inventory record for three years.

The licensee should commit to develop procedures that describe measures taken to ensure that

radiation emissions, which may include bremsstrahlung, from each patient or human research subject

permits his/her release in accordance with 10 CFR 35.75.

The following additional guidance applies when the Y-90 microspheres are placed in vials, syringes,

or radiation shields that are not labeled by the manufacturer:

1) Label vials and vial radiation shields with radionuclide and form (e.g., Y-90 microspheres).

2) Label syringes and syringe radiation shields with the radionuclide, form, and therapeutic
procedure (e.g., Y-90 microspheres, brachytherapy).

The licensee shall commit to report any event, except for an event that results from intervention of a

patient or human research subject, in which:



1)

the administration of byproduct material results in a dose that exceeds 0.05 Sv (5 rem) effective

dose equivalent or 0.5 Sv (50 rem) to an organ or tissue from the use of the wrong radionuclide;

or

the administration of Y-90 microspheres results in a dose

a)

that differs from the prescribed dose or the dose that would have resulted from the prescribed
activity, as documented in the written directive, by more than 0.05 Sv (5 rem) effective dose
equivalent or 0.5 Sv (50 rem) to an organ or tissue, and the total dose/activity administered
differs from the prescribed dose/activity, as documented in the written directive, by 20 percent
or more; or

that exceeds 0.05 Sv (5 rem) effective dose equivalent or 0.5 Sv (50 rem) to an organ or
tissue from an administration to the wrong individual or human research subject, via the
wrong route, or by the wrong mode of treatment; or

to an organ or tissue other than the treatment site that exceeds by 0.5 Sv (50 rem) to an
organ or tissue and by 50 percent or more of the prescribed dose/activity expected to that site
from the administration of Y-90 microspheres, if carried out as specified in the written

directive

Additionally, the licensee shall comply with the medical event reporting and notification requirements
as described in 10 CFR 35.3045(b)-(g).

Notes to Licensees

Team Approach

Microsphere brachytherapy treatment is usually conducted using a multi-disciplinary team approach. The

AU should consult, as necessary, with individuals with expertise in:

Cancer management (e.g. radiation or medical oncology)

Catheter placement

Radiation dosimetry

Safe handling of unsealed byproduct material

One individual may satisfy more than one of the listed areas of expertise.

Notification for AUs

NRC recognizes that if an AU satisfies the training and experience listed in NRC’s licensing guidance for

Y-90 microspheres and is currently listed on a Commission or Agreement State medical use license or

permit for a specific type of microsphere, the AU should be allowed to work under a different license for

the medical use of the same type of microsphere. A limited specific medical use applicant initially



applying for authorization for the medical use of Y-90 microspheres or an existing licensee applying for an

amendment may request authorization to notify the NRC in the future that it has permitted an AU to work

at its facility without the need to request an additional license amendment, provided the following

conditions are met:

1) the AU satisfies the training and experience listed in NRC’s licensing guidance for Y-90
microspheres; and

2) the AU is currently listed for the same type of Y-90 microsphere use on a Commission or Agreement
State license, a permit issued by a Commission master material license, a permit issued by a
Commission or Agreement State licensee of a broad scope, or a permit issued by a Commission
master material license broad scope permittee; and

3) the licensee provides NRC a copy of the license or permit on which the AU was originally listed for
the specific microsphere use; and

4) the licensee provides documentation to NRC for each AU of the above listed conditions no later than
30 days after the date that the licensee allows the AU to work as an AU for the specific type of

microsphere.

If this authorization is approved, these notification conditions will be incorporated as license conditions in

the licensee’s license.

Change in Physical Conditions of Use

If the physical conditions of use exceed those reported in the Sealed Source and Device (SSD)
certificate, the limited specific medical use licensee should request an amendment for the new conditions,
and a broad scope licensee should perform its own engineering and radiation safety evaluation

addressing those differences.

Use of Other Y-90 Microspheres

The SSD safety evaluation for a specific manufacturer's Y-90 microspheres does not cover the use of any
other Y-90 microspheres, including the preparation of Y-90 on other microspheres by a commercial
nuclear pharmacy, the medical use licensee’s authorized nuclear pharmacist, or a physician authorized
user qualified to prepare radioactive drugs. The medical use of such a source will require a new SSD
certificate (or safety evaluation by the broad scope medical use licensee) that addresses the conditions of
use, safety of the new Y-90 microspheres, and compatibility of the new microspheres with microsphere

delivery system(s).

The SSD safety evaluation for a given manufacturer’s Y-90 microsphere delivery system does not cover

the use of that manufacturer’s Y-90 microspheres with another manufacturer’s delivery system or the use



of another manufacturer's Y-90 microspheres with the given manufacturer's delivery system. Before
authorization, the medical use of such a delivery system will require a new SSD certificate (or safety
evaluation by the broad scope medical use licensee) that addresses the conditions of use, safety of the

microsphere delivery system, and compatibility of the new delivery system with the Y-90 microspheres.
TheraSphere® Use Outside Humanitarian Device Exemption (HDE) Restrictions

The MDS Nordion TheraSphere® Y-90 microspheres are approved by the U.S. Food and Drug
Administration (FDA) under the provisions of a “Humanitarian Device Exemption” (HDE No. H9800006),
which includes unique restrictions on the medical use of the devices. Nothing in the NRC license relieves

the licensee from complying with those FDA requirements.

If the Institutional Review Board that is required to approve and monitor the use of the MDS Nordion
TheraSphere® Y-90 microspheres determines that the particular use of TheraSphere® Y-90 microspheres
is for research purposes, the licensee must meet the requirements in 10 CFR 35.6, “Provisions for
research involving human subjects.” (Note: One of the conditions of approval for an HDE is that there be
an Institutional Review Board initial review and approval before a humanitarian use device is used at a

facility, as well as continuing review of its use.)

Revision of Y-90 Microsphere Radiation Safety Programs to Conform to Changes in This

Licensing Guidance

The above licensing guidance may be revised as additional experience is gained regarding the medical
use of TheraSphere® and SIR-Spheres® Y-90 microspheres. A licensee currently authorized to use these
products that is committed by license condition to following provisions in this guidance existing at the time
of commitment must apply for and receive an amendment to its license in order to make changes to

conform with the revised provisions.

An applicant initially applying for authorization for the medical use of TheraSphere® and SIR—Sphere® Y-

90 microspheres, or a licensee applying for an amendment to conform with revisions may request to

incorporate into its license a change process similar to 10 CFR 35.26. Such a change process can allow

some future changes to radiation safety programs provided that the change process requires the

following conditions to be met for revisions to the radiation safety program:

1) the revision is in compliance with the regulations; and

2) the revision is based upon NRC’s current guidance for TheraSphere® and SIR-Spheres® Y-90
microspheres 35.1000 use posted on the NRC Web site; and

3) the revision has been reviewed and approved by the licensee’s Radiation Safety Officer and
licensee’s management; and

4) the affected individuals are instructed on the revised program before the change is implemented; and



5) the licensee will retain a record of each change for five years; and
6) the record will include a copy of the appropriate website guidance, the old procedure, the new
procedure, the effective date of the change, and the signature of the licensee management that

reviewed and approved the change.

If approved, these conditions for use of updated guidance will be incorporated as license conditions in the

licensee’s license.
Waste Disposal Issues

In March 2007 NRC staff issued an Information Notice (IN 2007-10) to alert all medical licensees of the
presence of radioactive contaminants and possible disposal issues with the two variations of
commercially available Y-90 labeled microspheres, TheraSphere® and SIR-Spheres®. Depending on the

contaminants, licensees may need to:

e hold the remaining microspheres longer in decay-in-storage in accordance with 10 CFR 35.92; or
e return the microspheres to the manufacturer, if the manufacturer is authorized to receive Y-90
microspheres; or

o transfer the microspheres to an authorized recipient.

IN 2007-10, Yttrium-90 TheraSpheres® and SlRSpheres® Impurities, is available on the NRC public

website at http://www.nrc.gov/reading-rm/doc-collections/gen-comm/info-notices/2007/in200710.pdf.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


