1. Introduction Statement
The procedures described herein are provided for consideration based on practical experience reported by veterinarians who have used ISOPET™ for the treatment of canine and feline sarcomas.  These are in addition to, but do not supersede or replace information provided in the current version of the ISOPET™ product labeling.  All warnings, precautions, contraindications, and safety considerations that are delineated in the product labeling should be observed and followed.
2. Prior to Treatment

2.1  Patient Information

For each animal, all pertinent data should recorded in the patient’s chart, including any observational comments after the procedure has been completed.

2.1.1 Estimate the size of the tumor and adjacent margins based on physical examination, ultrasound, or CT. 

NOTE:  a common practice for quantifying tumor size is to measure length, width, and depth and report the results in centimeters (cm).  Unless otherwise specified the tumor volume will be calculated assuming ellipsoid geometry. Margins represent potentially significant volume and are to be included or identified separately. Photos provide useful information on tumor morphology and incorporating a scale in the image (e.g. ruler, tape measure, object of known size such as a coin) allows for more precise estimation of tumor dimensions.

2.1.4 Select the target tissue absorbed dose. (Note that prescription doses from 170 Gy to 400 Gy have been administered successfully for feline and canine sarcomas).  Since the beta radiation from Y-90 travels a relatively short distance in tissue the absorbed dose is directly proportional to the activity implanted per gram of tumor/tissue.

2.1.5 Select the treatment date and time. Typical lead time for ordering IsoPet is two weeks.

      2.1.6   Communicate the above information to Vivos, Inc. in the form of a written directive (prescription product order).  It is common practice to order extra material to be delivered with the product order.  This is to account for possible variations in tumor size and morphology.  Typical practice is to order 10 – 15% extra product for this purpose.

2.2 Product Order and Delivery through Vivos

2.2.1  	Vivos, Inc. transmits the order to IsoTherapeutics Group (ITG), LLC.  ITG is the contract manufacturing facility for Y-90 ISOPET™ and will confirm their ability to produce the correct volume and activity of ISOPET™ for implant on the prescribed date.
	NOTE:  Before the product can be shipped to the user’s facility the shipping facility must be provided a copy of the Radioactive Material License for the receiving facility and verify that the facility is authorized to receive and possess the quantity and form of Y-90 ordered.  
2.2.2 The product will be overnight shipped in two vials, hydrogel and the Y-90 particle suspension, via FedEx in DOT approved containers. The product will be calibrated at the time of shipment to ensure accuracy and to allow precision on achieving the prescribed dose, allowing for decay with the 2.7-day half-life.  Typically, the product will be shipped to arrive one day prior to the scheduled therapy.  This allows an extra day for delivery in case a shipment is delayed for unforeseen reasons.

2.2.3 The Radiation Safety Officer or designee assumes responsibility for receipt of the package and for transferring the radioactive portion to a secure storage area at the authorized use location.  The product will be stored in a locked and posted radioactive material storage area until just prior to the therapy.  The hydrogel is shipped in temperature-controlled packaging and must be transferred to refrigerated storage (2-4 oC) as soon as practical.  Do not store hydrogel below 0 oC or allow it to freeze.

3. Preparation for Administration 

3.1 The therapy room should be prepared prior to treatment to ensure that the animal is kept anesthetized for the least time possible. Confirm that the necessary materials are readily available, including finger ring dosimeters for the veterinarians and veterinary technicians that will handle the product, lab coats/smocks, safety glasses, surgical gloves (multiple pair), indelible marking pen, magnetic stirrer, plastic holder for the IsoPet vials, 25-gauge needles, 1 cc syringes, and an ice/water bath.  
3.2 	For radiation safety purposes place absorbent pads on the therapy table and on surfaces where the product is to be dispensed.  A bench-top acrylic radiation shield (12 mm thick) is recommended to minimize personnel dose.  Syringe shields are recommended for minimizing hand dose when drawing and administering the product. Pre-stage radioactive waste containers, absorbent wipes, sterile cotton-tipped swabs, and alcohol for swabbing the treatment zone at the end of the procedure. 
3.2 An important aspect of the therapy is to determine the amount of activity implanted.  A convenient and reliable method is to measure the activity of the IsoPet product before and after the procedure using a dose calibrator.  Procedures for calibrating commonly available dose calibrator instruments - including calibration setting, linearity, and constancy, are available from Vivos, Inc.  Alternatively, the IsoPet components, vials, and syringes may be weighed before and after the procedure and the weight difference used to calculate the administered volume and activity. (see Attachment A for details)
3.4 Pre-stage radiation and contamination survey meters for convenient access during the administration procedure.  It is a good practice for users to survey their hands frequently during the procedure to minimize the potential for contamination spread. It is further good practice to wrap the survey probe with thin plastic to avoid contaminating the probe itself and to shield the waste container with 3 - 6 mm of plastic to reduce background dose during post-procedure radiation surveys.
3.3 It is highly recommended to incorporate a small volume of sterile blue dye when combining the radioactive particle suspension and the hydrogel components.  The blue dye provides visual indication of any drips as the syringes are loaded and any backflow from the individual injection sites.  A target of 1 mg Erioglaucine disodium salt (FD&C blue) per ml of final IsoPet volume is recommended for good visualization. 

4. ISOPET™ Administration Procedure

4.1 Immediately prior to the actual procedure it is a good practice to stage and combine the IsoPet components; the Y-90 particle solution, hydrogel, and blue dye if used.  The components should be pre-conditioned under refrigeration or placed in an ice-water bath.  Then place the Y-90 particle solution in a vial holder atop a magnetic stir plate.

4.6 The hydrogel is extracted via a needle and syringe and injected into the particle solution vial, which has a magnetic stir bar placed within the vial.  Typical practice is to use a 5 – 10 ml syringe with a 22 gauge needle to transfer the hydrogel.  Position the syringe and vial to minimize both void areas when filling the syringe and potential for contamination of the area.  It is important to measure the hydrogel volume as accurately as possible to achieve the desired final volume of hydrogel.   
CAUTION:  The magnetic stir bar and stir plate are provided to keep the Y-90-phosphate microparticles uniformly distributed within the hydrogel solution.  The individual particles are approximately one micron in size and will remain suspended in solution for several minutes without agitation.  If particle settling is observed or suspected do not administer the product.  Return any unused product to the product vial and do not proceed unless mixing/agitation of the product can be re-established.
NOTE:  Some procedures may require that the product be supplied in more than one set of vials.  For example, 5 mL of IsoPet will treat a 33 cc tumor using typical injection volumes and spacing.  For larger tumors multiple product vials may be supplied to provide sufficient product volume to treat the entire tumor.  Specific instructions will be provided for combining the non-radioactive hydrogel with the radioactive particle solution. Do not attempt to combine radioactive particle solutions in a single vial.  Combining solutions increases risk of spreading radioactive contamination as well as exceeding vial capacity when the prescribed amount of hydrogel is added.
4.2 When preparations are complete the animal is anesthetized and the region near the tumor is shaved with a wide margin to ensure that the hair is not inadvertently contaminated. 

4.3 The skin at and around the designated injection site is sanitized with an alcohol wash.

4.4 Optional surgical tape may be applied to the skin over the tumor site and the individual injection sites are marked with dots using an indelible ink pen.  Typical grid spacing is 5 -8 mm between injection points to achieve near-uniform distribution of IsoPet within the treatment volume. 
4.5 	A surgical drape is placed over the animal with an opening directly above the treatment zone. 
4.7 The vial containing the Y-90 IsoPet is placed in a holder on top of a magnetic stir plate.  It is good practice to periodically transfer the IsoPet vial to the ice-water bath to keep the material cold.

4.8 The IsoPet is then extracted from the IsoPet vial via a 22 or 25-gauge needle with a 1-cc syringe. Syringe shields should be used during filling and administration of the IsoPet product to minimize hand dose.  A typical practice is to fill the syringe with sufficient material for up to five injections (e.g. 0.5 to 1.0 ml at 0.1 to 0.2 ml per injection). This is done repeatedly with a series of syringes until the total planned volume of IsoPet has been administered. To reduce the time of the procedure, an assistant can be filling the syringes for the veterinarian who is performing the injections. 

NOTE:  It is a good practice for an assistant to keep a tally of the number of syringes used, the number and location of injections administered, and the total volume of IsoPet administered.  This will serve as a confirmatory check of the total activity administered for post-implant dosimetry purposes.

4.9 Small tumors < 1cc can be treated with one or two injections, but larger tumors are treated with multiple injections through the fiducial grid in order to achieve adequate dose distribution. A successful technique is to insert the needle through the fiducial mark to near the base or end point of the tumor then gradually inject the product while withdrawing the needle. Then pause briefly prior to withdrawing the needle completely from the tumor to allow the product to warm and solidify.  This will minimize the potential for surface contamination.  A small volume of material may ooze from the needle puncture site and may be easily absorbed with a cotton-tipped swab.

4.10 After all injections have been administered the surgical tape (if used) is removed and the skin of the animal is wiped as a precaution to absorb any residual IsoPet that may remain on the surface.  An effective technique is to use sterile gauze soaked with alcohol to clean the surface.  See Attachment B for additional techniques for removing excess product from the treatment site.

4.11 The swabs used for cleaning the treatment site may be used to survey for residual contamination.  Two or three swabs with alcohol wipes followed by a final dry swab are typically adequate to remove any residual contamination.  

4.12 A protective bandage is applied to the treatment site.  A K-collar is strongly advised to prevent the animal from disturbing the treatment site.

4.13 The animal is revived from the anesthesia and checked for general welfare. The life support equipment is surveyed for potential contamination.  

4.14 All attending personnel are given a final radiation survey by the Radiation Safety Officer or designated personnel before leaving the therapy room.

4.15 The activity of residual unused IsoPet may be measured at any time after the administration is completed.  This quantity will be decay-corrected to a common reference date/time and subtracted from the pre-implant reading to determine the total activity that was administered.  Any significant residual activity in needles and syringes may also be measured and subtracted to assure an accurate estimate of the activity administered. 

4.16 The protective covering in the treatment room is collected and discarded in the radioactive waste container. The floor and all support equipment are surveyed and documented.

5. Post Procedure Activities

5.1 The animal is placed in a cage in a designated radiation area, which is posted as containing radioactive material. Any personnel feeding or caring for the animal should be debriefed on the current state of the animal. The health assessment protocols are followed.

5.2 The IsoPet product is not soluble in bodily fluids and does not migrate from the injection site.  Therefore, it is not necessary to collect and survey urine or feces.  The isolation area where the animal is housed shall be surveyed and cleared after the animal is released. 

5.3 The animal is housed for sufficient time to verify recovery from the procedure and general condition of the treatment site.

5.4 The animal is cleared to return home after clearance by the Radiation Safety Officer or Authorized User.  The external dose rate from the animal must be below the pre-set limit as specified in the license or in regulatory guidelines for radiation dose rate at 1 meter and/or 1 foot from the treatment site.  A dose rate should also be measured at, or as close to the surface of the treatment site as practical. 

5.5 The owner must be given written instructions for minimizing radiation exposure to themselves and family members.
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Attachment A
Methods for Determining Amount of Product Administered

Activity of Product Administered
This method is based on the assumption that the Y-90 particles/activity are uniformly distributed throughout the product volume.  The product is supplied in two vials that are combined and mixed just prior to administration.  The vial containing the radioactive Y-90PO4 microparticles is supplied with a magnetic stir bar placed within the vial.  A magnetic stir plate commonly available from a laboratory supply vendor can be used to agitate the solution and keep the particles uniformly suspended.  The individual YPO4 particles are very small (approximately 1 micron in diameter) and will remain suspended in the hydrogel for several minutes without agitation.
NOTE:  If particle settling is observed or suspected at any point during the administration procedure stop, return any unused product to the product vial, and re-establish mixing/agitation of the product before proceeding.
Prior to performing the procedure measure the activity supplied in the product vial using a calibrated instrument such as a dose calibrator (well-type ion chamber).  Verify that the instrument is calibrated for the isotope and vial configuration being measured.  Record the instrument reading, date and time of measurement.  The manufacturer can provide recommendations for instrument calibration including measurements for linearity and constancy. 
NOTE:  All activity measurements must be decay-corrected to a single calibration date and time, typically noon on the day of treatment in the local time zone.  For Y-90 (half life = 64.1 hr) use the following calculation where Tcal and Tmeas are in units of hours.
				Acal = Ameas x exp((Tcal-Tmeas)x0.69315/64.1))
After the procedure measure the residual activity remaining in the product vial. Also measure any significant amount of residual activity remaining in syringes used during the procedure to assure as much of the supplied activity is accounted for as possible.  Place the syringes and swabs in a clean plastic bag or secondary container to avoid depositing contamination inside the instrument chamber.
 The activity of product administered is determined by taking the activity prior to administration and subtracting the final activity as well as the residual activity remaining in the syringes/swabs.  All activities must be decay corrected to a single calibration date and time.
Volumetric Method
This method is less precise than the method using the activity or mass of product administered but may be adequate depending on the level of accuracy desired.  Individual volume measurements can be determined within 1-2% uncertainty which may be acceptable for most brachytherapy procedures.
As with the activity method, an underlying assumption with this method is that the Y-90PO4 particles are uniformly distributed in the final product.  Observe the same precautions as noted above if any particle settling is observed or suspected.
Record the initial and final volume of product for each syringe used to administer the product.  The volume administered per syringe is the difference between these measurements.  Sum the values for all syringes used to administer the product.
At the end of the procedure use additional syringe(s) to remove as much residual material as possible from the product vial.  Record the volume of residual material recovered.
The fraction of total product administered will be the volume administered divided by the volume administered plus residual from the product vial.
Mass of Product Administered
This method is based on the assumption that the Y-90 particles/activity are uniformly distributed throughout the product volume.  The product is supplied in two vials that are combined and mixed just prior to administration.  The vial containing the radioactive Y-90PO4 microparticles is supplied with a magnetic stir bar placed within the vial.  A magnetic stir plate commonly available from a laboratory supply vendor can be used to agitate the solution and keep the particles uniformly suspended.  The individual YPO4 particles are very small (approximately 1 micron in diameter) and will remain suspended in the hydrogel for several minutes without agitation.
NOTE:  If particle settling is observed or suspected at any point during the administration procedure stop, return any unused product to the product vial, and re-establish mixing/agitation of the product before proceeding.
Prior to performing the procedure weigh and record the mass of the component vials and the syringes to be used for administering the product.  If all syringes are the same size and configuration they may be weighed together placed within a suitable container such as a kidney tray.
Administer the product according to the recommended procedure.  Collect all used and unused syringes to be weighed at the end of the procedure.  Replace the needle covers that were present when the syringes were weighed prior to the procedure.  Use the same tray for holding the syringes that was used to weigh them prior to the procedure.  Subtract the pre-administration mass from the final mass to obtain the mass of residual product remaining in the syringes.
After the procedure re-weigh the product vials.  The mass of product administered is determined by taking the mass prior to administration and subtracting the final mass as well as the residual mass remaining in the syringes.
To calculate the fraction of total supplied activity that was administered it is necessary to determine the mass of the product prior to administration.  To calculate the mass prior to administration it is necessary to weigh the product vials separately before and after the procedure and to obtain the tare or empty weight of the combined product vial.  The latter may be provided by the manufacturer from known or measured masses of the product vial and the magnetic stir bar provided.  If the tare weight is not available the user may estimate the value by removing as much residual material as possible then weighing the product vial.  The pre-administration mass is determined by subtracting the tare, or empty mass of the product vial from the mass of the product vial containing the mixed product.


Attachment B
Methods for Removing IsoPet Adhered to Surfaces
IsoPet administration procedures and techniques are designed to minimize the potential for backflow of the product from the treatment site. The hydrogel component of IsoPet is thermally sensitive and solidifies as the material warms to internal body temperature.  This process is rapid but does not occur instantly as a finite period of time is required for heat to transfer from warm body tissue to freshly injected product.  
If backflow does occur it poses the hazard of acute localized radiation dose to the animal’s skin.  This situation is to be avoided as much as possible.  The user administering IsoPet should be prepared to take the following actions to mitigate the potential for IsoPet adhering to the skin surface:
· Keep sterile gauze and/or swabs on hand as the injections are being administered.  If backflow of liquid is observed from an injection site immediately absorb with a swab or gauze and dispose in the radioactive waste receptacle.
· If the product warms and solidifies protruding from the surface it may be removed manually using normal surgical instruments such as tweezers or clamps.  Assume any instruments used will be contaminated and dispose as radioactive waste or isolate for decontamination.
· If the product forms a thin layer or film on the surface it may be readily removed by swabbing with alcohol. The polymer component of the hydrogel is soluble in alcohol but may require sufficient contact time with a moist swab to achieve complete removal.
· If the product forms a larger mass or pools and solidifies on the surface it is possible to convert the material back to liquid state by applying a small ice-pack to the surface long enough to soften the material and revert to near-liquid state.  The material can then be absorbed with a swab or gauze or wiped off with an alcohol swab.
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