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Technetium Tc 99m Red Blood Cells Injection

DEFINITION

Technetium Tc 99m Red Blood Cells Injection is a preparation of anticoagulated whole blood that is labeled with radioactive technetium
(gngC). The cells are prepared for labeling by collection of an autologous sample of whole blood, which is anticoagulated with Heparin
Sodium or anticoagulant dextrose solution.

Technetium Tc 99m Red Blood Cells Injection contains NLT 90.0% and NMT 110.0% of the labeled concentration of °™Tc as labeled blood
cells expressed in megabecquerels (or in millicuries or microcuries) per milliliter at the time indicated in the labeling. It may contain
anticoagulants, such as heparin or anticoagulant citrate solution, chelating agents, stannous chloride, and sodium hypochlorite. Other
chemical forms of radioactivity are NMT 10.0% of the total radioactivity. When derived from donor blood, its production and distribution are
subject to federal regulations (see Radioactivity (821) and Biologics (1041)).

[CauTion—A strict aseptic technique must be followed for collection of the blood sample, along with the processing steps required to label

it with °°™Tc. The blood samples must be labeled with the name of the patient and patient's identification code to prevent
administration of the sample to other than the intended patient. In the event that donor blood is used, it must first be tested for viral
contaminants and carefully typed and cross-matched to ensure compatibility with that of the recipient.]

IDENTIFICATION
* A. RabionucLipic IDENTITY

(See Radioactivity (821), Identification of Radionuclides.)

Acceptance criteria: Its gamma-ray spectrum is identical to that of a specimen of 2°™Tc that exhibits a major photopeak having an energy of
0.140 MeV.

Add the following:

A. B. RapiocHemicAL IDenTiTY
Analysis: Examine the distribution of the radioactivity found in the Sample solution for the Radiochemical Purity test.
Acceptance criteria: The distribution of the radioactivity contributes to the identification of the preparation. 5 (usp 1-aug-2024)

ASSAY
* RADIOACTIVE CONCENTRATION (STRENGTH)

(See Radioactivity (821), Assay of Radionuclides.)
Analysis: Using a suitable counting assembly, determine the radioactivity, in megabecquerels (or microcuries) per milliliter, of the Injection by

use of a calibrated system.

Acceptance criteria: 90.0%—110.0% of the labeled concentration of 99MT¢ at the time indicated in the labeling

PURITY
* Rabionuctipic PuriTy
(See Radioactivity (821).)
Analysis: Using a suitable counting assembly, determine the radioactivity of each radionuclidic impurity, in kilobecquerels per megabecquerel
(microcuries per millicurie) of technetium 99m in the Injection by use of a calibrated system.
Acceptance criteria
For Injection prepared from technetium 99m derived from parent molybdenum 99 formed as a result of neutron bombardment of stable
molybdenum: See Table 1.
For Injection prepared from technetium 99m derived from parent molybdenum 99 formed as a result of uranium fission—gamma- and
beta-emitting impurities: See Table 2.

Table 1
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Acceptance
Criteria,
Radionuclidic Impurity Most Prominent Photopeaks Half-Life NMT2
0.181 MeV gamma
0.740 MeV gamma
Molybdenum 99 0.780 MeV gamma 66.0 h 0.15 kBg/MBq (uCi/mCi)

Total of all other gamma-
emitting radionuclidic
impurities

0.5 kBg/MBgq (1Ci/mCi)2

@ Radioactivity of radionuclidic impurity/radioactivity of Tc 99m per administered dose of Injection at the time of administration.

b Does not exceed 92 kBq (2.5 pCi) per administered dose of the Injection at the time of administration.

Table 2
Acceptance
Most Prominent/Maximum Criteria,
Radionuclidic Impurity Photopeaks Half-Life NMT2

0.181 MeV gamma

0.740 MeV gamma
Molybdenum 99 0.780 MeV gamma 66.0 h 0.15 kBq/MBq (uCi/mCi)
lodine 131 0.364 MeV 8.08d 0.05 kBgq/MBq (puCi/mCi)
Ruthenium 103 0.497 MeV 39.5d 0.05 kBq/MBq (uCi/mCi)
Strontium 892 1.463 MeV beta 52.7d 0.0006 kBg/MBq (uCi/mCi)
Strontium 902 0.546 MeV beta 277y 0.00006 kBq/MBq (uCi/mCi)
Gross alpha impurity - - 0.001 Bg/MBq (nCi/mCi)
All other beta- and gamma-
emitting radionuclidic = -
impurities 0.01%

@ Radioactivity of radionuclidic impurity/radioactivity of Tc 99m present at the time of administration.

b Usea counting system appropriate for the detection of particulate radiations.

Change to read:
* RapiocHEMICAL PurITY

Sample solution: Transfer 0.2 mL of the Injection to a centrifuge tube containing 2 mL of 0.9% sodium chloride solution. Centrifuge for 5 min,
and carefully withdraw the diluted plasma by pipet.

Analysis: Measure the radioactivity in the plasma and red blood cells of the Sample solution separately in a suitable counter.

Calculate Athe percentage of 9°™Tc bound to the red blood cells in the portion of Injection taken: , (USP 1-Aug-2024)

Result=1[A_. /(A

RBC RBC

A = activity in the red blood cells

RBC

A = activity in the plasma

P

+A)]x 100

Acceptance criteria: NLT 90% of the 99mTg present in the Injection is bound to the red blood cells
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