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Leukocyte Labeling with Tc-99m-HMPAQO: The Role of Leucocyte
Numbers and Medication on the Labeling Efficacy and Image
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Abstract

Obijectives: The aim of this study is to evaluation of Tc-99m-hexamethylpropyleneamineoxime (HMPAOMabeled leukocytes in terms of
radiochemical, biochemical, and microbiological quality controls and to examine the effect of leukocyte numbers of the blood obtained from
patients and the medications currently used by the patients on the radiochemical yields of Tc:99m-HMPAO-abeled leukocytes, and imaging quality
was evaluated.

Methods: Thirty paients were included in our study who applied to Istanbul University-Cerrahpasa, Cerrahpasa Faculty of Medicine, Department
of Nuclear Medicine for Tc-99m-HMPAO-labeled leukocyte scintigraphy. Devices and chemicals used in the preparation of Tc-99m-HMPAO-abeled
laukocytes were compared with other nuclear medicine clinics. Tc99m-HMPAO-labeled leukocytes were evaluated in terms of radiochemical,
biochemical, and microbiological quality controls. The effect of leukocyte numbers of the blood obtained from patients and the medications
currently used by the patients on the radiochemical yields of Tc-99m-HMPAO-labeled leukocytes and imaging quality was evaluated.

Results: The pH range of Tc99m-HMPAO was 6-8 and the radiochemical purity was 90+2.04% (n=30), the radiochemical yield of Tc-99m-
HMPAO-labeled leukocytes was 51+2.18% (n=30), the radiolabeling yield of T-99m-HMPAO-labeled leukocyte increased as the amount of white
blood cell in the blood increased and whether the patients used any antibiotic, blood thinners, insulin and blood pressure medications did not
affect the radiolabeling yield of Tc-99m-HMPAO-abeled leukocytes. The number of erythrocytes were removed at a rate of >99% in LPR by starch
solution (6% HES; in the hemocytometric examination of Tc:99m-HMPAO-labeled leukocytes performed zeroth and 4t h, living/dead cell ratio
was found 97.5% and the product was sterile.

Conclusion: T-99m-HMPAO was labeled with leukocytes successfully, and Tc:99m-HMPAO-labeled leukocytes was safely injected to the patients
as sterile without loss of vitality and aggregation.
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0z
Amag: Bu calismada; Tc:99m-heksametilpropilenaminoksim (HMPAO) ile isaretli I6kositlerin radyokimyasal, biyokimyasal ve mikrobiyolojik agidan

kalite kontrollerinin incelenmesi ve hasta kaninin ve l6kosit stispansiyonunun ihtiva ettigi I0kosit miktari ile hastalarin kullandiklari bazi ilaclarin Tc-
99m-HMPAQ ile I0kositlerin radyoisaretleme verimine etkisinin incelenmesi amaclanmistir.
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Yéntem: Calismaya istanbul Universitesi-Cerahhapasa, Cerrahpasa Tip Fakiiltesi, Niikleer Tip Anabilim Dal'na Tc99m-HMPAO ile isaretli I6kosit
sintigrafisi icin basvuran 30 hasta dahil edildi. Radyoisaretleme sirasinda kullandigimiz alet ve kimyasallar literattirde belirtilenlerle diger ¢rneklerle
karsilastirildi. Hazirlanan radyofarmasotigin kalite kontrolleri radyokimyasal, biyokimyasal ve mikrobiyolojik agidan incelendi. Hasta kaninin ve I6kosit
slispansiyonunun ihtiva ettigi I6kosit miktarlar ile hastalarin kullandiklari antibiyotik, kan sulandirici, instlin ve tansiyon ilaglarinin Tc-:99m-HMPAO
ile I6kositlerin radyoisaretleme verimine etkisi SPSS-20 programi ile istatistiksel olarak degerlendirildi.

Bulgular: Tc99m-HMPAO radyofarmasétiginin pH araliginin 6-8 ve radyokimyasal safliginin %90+2,04 (n=30), Tc99m-HMPAO ile isaretli
|6kositlerin radyokimyasal veriminin %51+2,18 (n=30), hastalarin antibiyotik, kan sulandirici, instlin ve tansiyon ilaci kullanma durumunun Tc-99m-
HMPAO ile isaretli I6kositlerin radyokimyasal verimine etki etmedigi, hasta kaninda ve I6kosit stispansiyonunda bulunan Iékosit miktar arttikca
Tc-99m-HMPAO ile isaretli I6kositlerin radyokimyasal veriminin de arttigi, kullanilan nisasta ¢ozeltisinin (%6 HES) kirmizi kan hticrelerinin %99'dan
fazlasini ortamdan uzaklastirdig, isaretli I6kositlerin hemositometrik yontemle 0 ve 4. saatte yapilan analizleri sonucu Iokositlerin %97,5 oraninda

canliigini korudugu ve son Urliniin steril oldugu tespit edildi.

Sonug: Tc-99m-HMPAO ile I6kositler basarili bir sekilde isaretlenmis ve hastalara steril, canliigini kaybetmemis ve pihtilasma olmayan Tc-99m-
HMPAO ile isaretli I6kositlerin glivenle uygulanabilecegdi sonucuna varilmistir.

Anahtar kelimeler: Tc-99m-HMPAO, Tc-99m-HMPAO isaretli I0kosit, enfeksiyon goriintileme

Introduction

Radiopharmaceuticals are drugs used in nuclear medicine
paired with radiation sources. Radiopharmaceuticals
with alpha or beta emissions are widely used for cancer
treatment, while gamma ray emitters are used in diagnostic
imaging. In the recent years, hybrid imaging systems
such as single photon emission tomography/computed
tomography (SPECT/CT), positron emission tomography/CT,
PET/magnetic resonance have added significant progress
in the use of diagnostic radiopharmaceuticals (1,2,3,4,5).
Technetium-99m  (Tc-99m) methylene  diphosphonic
acid, ®Gallium-citrate,  Tc-99m-nanocolloid,  Tc-99m-
human immunoglobulin, '®F-fluorodeoxyglucose, Tc-99m-
hexamethylpropyleneamineoxime-leukocyte (HMPAO-
leukocyte) are the most common radiopharmaceuticals
used for infection imaging. Due to differences in the
uptake mechanisms, these radiopharmaceuticals can
be used alone or together to increase specificity and
sensitivity. Tc-99m-HMPAO-labeled leukocyte scintigraphy
is a frequently preferred imaging method in infection
imaging with its high specificity and sensitivity and can
be used to determine various disorders such as occult site
of infection, osteomyelitis of the appendicular skeleton,
infected joint and vascular prosthesis, diabetic foot, fever of
unknown origin, postoperative abscesses, lung infections,
endocarditis, inflammatory bowel disease, neurological
infections, infected central venous catheters or other
devices (6,7,8,9).

Preparing Tc-99m-HMPAO-labeled leukocytes requires
considerable and careful efforts in terms of radiation
protection, and the blood may be infected with the
pathogens. Moreover, the quality of the administered
radiopharmaceutical is quite significant for mainting
patient safety after administration.

In this study, we examined Tc-99m-HMPAO-labeled
leukocytes in a cohort of 30 patients who applied to
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Istanbul  University-Cerrahpasa, Cerrahpasa Faculty of
Medicine, Department of Nuclear Medicine. The methods,
devices and chemicals used in the preparation of Tc¢-99m-
HMPAO-labeled laukocytes were compared with other
nuclear medicine clinics in Europe. Additionally, it was
assessed the possible effects of using different methods,
devices and chemicals, the currently used medications by
patients and the numbers of leukocytes [white blood cells
(WBCs)] and erythrocytes [red blood cells (RBCs)].

Materials and Methods

Thirty paients were included in our study who applied for
Tc-99m-HMPAO-labeled leukocyte scintigraphy (16 £ 14 M
and age 62+15.1).

Primarily, patients were informed about Tc-99m-HMPAO-
labeled leukocyte scintigraphy, and radiation protection
instructions were provided. Patients’ age, height, weight,
gender, blood group, and history were noted before starting
the procedure, in addition to whether they use certain
medications such as antibiotics, insulin, blood pressure ,
and blood thinners.

The preparation of Tc-99m-HMPAO-labeled leukocytes was
carried out under 2 main headings: “isolation of leukocytes”,
and radiolabeling and purification”. All procedures were
carried out under aseptic condition.

Isolation of Leukocytes

A total of 80 mlL blood was taken from the patients
with a butterfly needle (20 G) gently, 40 mL each into 2
sterile 50 mL syringes containing 0.5 mL anticoagulant
(vasparin 1). 500 pyL of 80 mL blood taken from the
patients were separated to determine the number of
leukocytes, erythrocytes, neutrophils, and lymphocytes in
the blood. Samples with the number of WBCs >5.5 (10°/
uL) in the blood were compared with those with <5.5
(103/uL) through the change in the radiolabeling yield of
Tc-99m-HMPAO-labeled leukocytes. 10 mL of 80 mL was
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centrifuged (2000 g) and 3-5 mL volume of supernatant
(cell free plasma, CFP) was used to dilute Tc-99m-HMPAO-
labeled leukocytes just before the injection (6,10,11).

7 mL of PF polihes (HES 200/0.5) 6% starch solution
was added to the remaining 50 mL syringes containing
approximately 35 mL blood, and mixed slowly and left
for erythrocyte sedimentation for 40-60 minutes. During
sedimentation, the amount of supernatant (leukocyte-
rich plasma, LRP) was visually checked. At the end of
the sedimentation, the supernatant was transferred to
a falcon tube before centrifuging (150 g, 5 min) 500 pL
of the supernatant was separated again to determine
the numbers of RBC and WBC in LRP by flow cytometry.
Samples with the numbers of WBCs >2x108 in the blood
were compared with those with <2x108 through the
change in the radiolabeling yield of Tc-99m-HMPAO-labeled
leukocytes. After centrifugation, the pellet was diluted
with 2.5 mL vasparin-2 solution (6,10,12).

Vasparin-1 solution: 1.6 mL of heparin sodium (25.000 IU)
+ 8.4 mL Nacl (0.09%).

Vasparin-2 solution: 0.1 mL of vasparin-1 solution + 9.9 mL
NaCl (0.09%).

Radiolabeling and Purification

Tc-99m-HMPAO was prepared by adding 40 mdCi/2 mL
freshly eluted (<30 min) Tc-99m to the HMPAO cold kit
and incubated 10 min at room temperature. Afterward,
leukocytes in 2.5 mL vasparin-2 solution and 20 mCi/1 mL
Tc-99m-HMPAO were mixed into a 50 mL sterile falcon tube
and incubated for 20 min at room temperature. During
incubation, the mixture was shaken periodically. At the
end of the incubation, the mixture was centrifuged (150
g, 5 min) and the supernatant was removed via pasteur
pipette. Both pellet and supernatant were counted with a
dose calibrator to calculate the radiolabeling yield of Tc-
99m-HMPAO-labeled leukocytes (6,10,11).

Then, the pellet was diluted with 20 mL of sterile saline
and 1 mL of 20 mL labeled leukocyte suspension separated
for inoculation to sabouraud dextrose broth medium and
1 mL to fluid thioglycollate medium The remaining labeled
leukocyte suspension was centrifuged over again (150
g, 5 min) and the supernatant was removed. The pellet
was diluted with CFP 100 pL of the patients’ dose was
separated for the hemocytometer method to determine
the viability of leukocytes (6,10,11).

Quality Controls

Radiolabelling Efficiency of Tc-99m-HMPAO

The radiolabelling efficiency of Tc-99m-HMPAO was carried
out with the paper chromatography method. Whatmann-3
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paper was used as the stationary phase and ethyl acetate
was used as the mobile phase (13,14). Lipo-Tc-99m-HMPAO
showed an Rf value of 1.0. Hydro-Tc-99m-HMPAO and free
Tc-99m showed an Rf value of 0.0. The strips were scanned
with a scanner (Cyclone® Plus Storage Phosphor System,
Perkin Elmer, Milan, Italy). The effect of the radiochemical
purity on the radiolabeling yield of Tc-99m-HMPAO-labeled
leukocytes was analyzed with SPSS-20.

Biochemical Analysis

The numbers of RBC, WBC, neutrophil and lymphocytes
in the blood and numbers of RBC and WBC in LPR were
determined by flow cytometry using a Beckman Coulter-
LH780 device in a volume of 200 pL and manual method
(15). The effect of the number of WBC in the blood and
LPR on the radiolabeling yield of Tc-99m-HMPAO-labeled
leukocytes was analyzed with SPSS-20.

Microbiological Quality Control of Tc-99m-HMPAO-
labeled Leukocyte

1 mL samples obtained from 20 mL Tc-99m-HMPAO-labeled
leukocytes, which diluted with 0.9% NaCl were kept until
the amount of radioactivity fell below the limits allowed
by the Nuclear Regulatory Authority, and then sterility test
in accordance with European Pharmacopoeia was applied
at Istanbul University, Faculty of Pharmacy, Department
of Pharmaceutical Microbiology (6,16). Additionally, 100
uL samples obtained from the Tc-99m-HMPAO-labeled
leukocyte were added to the Eppendorf tubes containing
100 pL methylene blue before the injection. The sample
was shook gently and dripped onto a hemocytometry slide
and examined under a light microscope to determine the
viability of leukocytes at zeroth and 4" hours (6).

SPECT/CT Imaging Procedure and Calculation of
Spleen/Liver Ratio

Scintigraphy images were acquired at 30 min and 4 h after
Tc-99m-HMPAO injection. At 30 min, a static (planar) image
was made for 10 min with 256x256 matrix size followed
by a 1 minute spleen static image with the same matrix
size. At the 4™ h, static imaging was again conducted for
up to 10 min with a 256x256 matrix, then SPECT/CT was
performed with 32 frames, 45 second/frame, and 128x128
matrix size (17).

From 30 minutes images, spleen/liver uptake ratio, and
lung uptake was derived and lung uptake was calculated
at the 4"™hour via Image-J program (10.6 mCi, n=3).

This study Istanbul University-Cerrahpasa, Cerrahpasa
Faculty of Medicine, Ethics Committee approval was
obtained (number: 59491012-604.01.02), and all patients
signed written informed consent.
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Statistical Analysis

The effect of the blood thinners, insulin, antibiotics and
blood pressure medications, and the amount of leukocytes
in the blood and LPR were explored through the change in
the radiolabeling yield of Tc-99m-HMPAO-labeled leukocytes
using the SPSS-20 program. Mann-Whitney U test was used
for comparing the means as the data showed no normal
distribution.

Results

Isolation of Leukocytes

Any abnormalities, aggregates, clumps, or clots were not
observed the during the isolation of leukocytes.

Quality Controls

Radiolabeling and Purification

The pH of Tc-99m-HMPAO was measured between 6 and
8 via a pH strip. The contents of the kit were completely
dissolved and the radiochemical purity of Tc-99m-HMPAO
was 90£2.04% (n=30) (Table 1).

During the radiolabeling and purification of Tc-99m-
HMPAO-labeled leukocytes, it was observed that the
leukocytes did not aggregate and the radiolabeling yield
was found >40% for 28 patients, <40% for 2 patients, and
51+10.9% on average (Table 2).

Table 1. Radiochemical purity of Tc-99m-HMPAO

Patient The_ radiochemical Patient The_ radiochemical

no purity of Tc-99m- no purity of Tc-99m-
HMPAO (%) HMPAO (%)

1 93.4 16 91

2 91 17 89.5

3 91 18 89.5

4 95.7 19 91

5 87 20 93

6 87 21 93

7 91 22 89

8 91 23 89

9 91 24 91

10 91 25 91

1 91 26 90

12 91 27 90

13 86.4 28 92

14 86.4 29 92

15 93.4 30 90

HMPAO: Hexamethylpropyleneamineoxime
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Biochemical Analysis

The numbers of leukocytes, erythrocytes, neutrophils, and
lymphocytes in the blood samples of patients and the
numbers of erythrocytes in the LRP are shown in Table 3.

Microbiological Quality Control

No microbial growth was found in Tc-99m-HMPAO-
labeled leukocytes, it was sterile. Additionally, in the
hemocytometric examination of Tc-99m-HMPAO-labeled
leukocytes performed zeroth and 4™ hour, living/dead cell
ratio was found 97.5%.

The Effect of the Medications Used by the Patients
on the Radiolabeling Yield of Tc-99m-HMPAO-Labeled
Leukocyte

The effect of whether the patients used any antibiotics,
blood thinners, insilin, and blood pressure medications, as
well as the quantity and duration of medications on the
radiolabeling yield of Tc-99m-HMPAO-labeled leukocytes
were analyzed with SPSS-20 (Table 4). It was revealed that
the frequently used medications have no effect on the
radiolabeling yield (p>0.05).

SPECT/CT Imaging

At SPECT/CT imaging, it was found that the spleen uptake
was more than liver uptake and at 30" minute and 4" hour
imaging there was no uptake in the lung.

Discussion

This study aimed to adapt the protocol specified as
“Guidelines for the labeling of leucocytes with Tc-99m-
HMPAQ" (6) to our own conditions at Istanbul University-
Cerrahpasa, Cerrahpasa Faculty of Medicine, Department of
Nuclear Medicine. Also, the evaluation of Tc-99m-HMPAO-
labeled leukocytes in terms of radiochemical, biochemical,
and microbiological quality control. Furthermore, the effect
of the medications currently used by the patients and
leukocyte numbers in the blood obtained from patients
and LPR on radiochemical yields of Tc-99m-HMPAO-labeled
leukocytes and imaging quality was evaluated.

Frequent medications involving antibiotics, insulin, blood
pressure, and blood thinners as well as the amount and
duration of use were recorded. In despite of these results,
the medications currently used by the patients did not
affect the imaging quality and the radiolabeling yield of
Tc-99m-HMPAO-labeled leukocytes statically (p>0.05). In
line with these findings, it was concluded that patients can
safely use these medications before the procedure as this
is a crucial issue that impacts the quality of life of patients.

During the leukocyte isolation step, the patient’s blood
was taken into 50 ml injectors containing vasparin-1
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Table 2. Radiolabeling efficiency of Tc-99m-HMPAO-labeled leukocytes

No 1I-Ic-l\l?g:1(-) ;I:l;ge?;-l;le“::&(;;e ::ffii.olabeling No Lc“',? 3:‘0 Tc-99m-HMPAO-labeled | Radiolabeling
activity (mCi) | activity (mCi) iciency (%) activity (mCi) leukocyte activity (mCi) | efficiency (%)

1 20 10,5 52.5 16 20 8.25 41.25

2 20 9 45 17 20 13.01 65.05

3 20 10 50 18 20 10.4 52

4 20 10.3 51.5 19 20 14.8 74

5 20 8.75 43.75 20 20 12.4 62

6 20 12.6 63 21 20 10.5 52.5

7 20 9 45 22 20 8.1 40.5

8 20 11.38 56.9 23 20 10.55 52.75

9 20 10.35 51,75 24 20 7.2 36

10 20 12.00 60 25 20 13.83 69.15

1 20 9.69 48.45 26 20 8.61 43.05

12 20 15.2 76 27 20 11.2 56.15

13 20 9.6 48 28 20 9.2 46

14 20 8.5 42.5 29 20 9.9 49.5

15 20 10.1 50.5 30 20 5.1 25.5

HMPAO: Hexamethylpropyleneamineoxime

Table 3. Analysis of cell numbers of leukocytes, erythrocytes, neutrophils and lymphocytes

e s | €
el < w T —~ < n

e | 5 | &8 | | 2] % || s |8 |22 ¢
E | 82| £3 | 3| 2 £ | g | 3 | 3| | g | £

1 4.65 0.03 5.1 77.4 16.1 16 5.36 0.02 3.8 56 39

2 4.78 0.04 5.1 45.6 46.1 17 4.76 0.02 10.3 59 29

3 6.35 0.04 54 70.6 20.7 18 4.53 0.04 6.4 58 35

4 3.9 0.03 7 53.2 37.4 19 4.86 0.03 55 45.8 343

5 5.49 0.03 5.1 67 254 20 4.21 0.03 5 61.3 33.3

6 5.85 0.03 3.4 524 42.6 21 4.89 0.03 10 82.5 12.1

7 4.72 0.04 4.5 62.1 32.1 22 4.66 0.03 3.8 437 41

8 5.9 0.04 53 73.8 19 23 4.77 0.03 7.4 495 36.1

9 5.1 0.04 9.2 85.9 11.7 24 6.29 0.04 6.2 65.2 28.7

10 6.45 0.02 2.9 69.5 23.3 25 5.68 0.03 6.3 54 33.6

11 5.67 0.02 4 64.7 28.7 26 5.01 0.02 2.8 56 40.7

12 3.99 0.03 5.8 70 19.9 27 7.63 0.03 3.3 67.5 259

13 4.59 0.03 3.7 66.3 21.2 28 4.1 0.02 4.4 86.9 8.7

14 4.85 0.05 5.1 56.4 37.5 29 4.62 0.01 3.5 82.5 6

15 4.71 0.03 3.7 55.5 40 30 4.1 0.02 4.4 86.9 8.7

RBC: Red blood cell, WBC: White blood cell, LRP: Leukocyte-rich plasma
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Table 4. Medications currently used by patients and radiolabeling yield of Tc-99m-HMPAO-labeled leukocytes

Antibiotics Blood thinners | Insulin Blood pressure
Number of patients using medications 7 9 10 g
Radiolabeling yield of Tc-:99m-HMPAO-labeled leukocytes belongs 10.54 11.37 10.93 10.48
patients using medications (mCi)
Number of patients not using medications 23 21 20 21
Radiolabeling yield of Tc-99m-HMPAO-labeled leukocytes belongs 10.27 9.89 10.03 10.27
patients not using medications (mCi)

HMPAO: Hexamethylpropyleneamineoxime

solution to prevent coagulation. In the guidelines (6),
anticoagulant citrate dextrose solution (ACD-A) is used as
an anticoagulant. In our study, since ACD-A is not available
in our department, heparin sodium was used instead of
ACD-A, and any coagulation problem was not experienced.

Inthe guidelines (6), it is stated that at least 2x 108 leukocytes
must achieve a good labeling efficiency. In our study, the
mean number of leukocytes in the blood and in the LPR
was determined as 3.69+1.36x10® and 2.89.88+x108
respectively and these are above the numbers specified
in the guidelines. The samples with the number of WBCs
>5.5 (103/uL) in the blood were compared with those of
<5.5 (103/uL). And the samples with the numbers of WBC
>2x108 in the LPR were compared to those of <2x108.
The radiochemical yield of the Tc-99m HMPAO-labeled
leukocytes of the samples with the number of WBC >5.5
(103/uL) in the blood was higher than those of <5.5 (10%/
uL). The radiochemical yield of the Tc-99m HMPAO-labeled
leukocytes of the samples with the number of WBC >2x 102
in the LPR was higher than those of <2x108. For the first
time in our study, the effect of the WBC numbers on the
radiolabeling yield of Tc-99m-HMPAO-labeled leukocytes
was compared.

According to guidelines (6), 10% HES (200/0.5 or 200/0.6)
solution is recommended for getting LPR from the blood.
In our study, we use 6% HES (200/0.5) solution, which was
used by other groups (10,12). The erythrocyte numbers
in the LPR determined with flow cytometer was found
average 0.03+0.008*10%/uL. In other words, the number
of erythrocytes were removed at a rate of >99% in LPR.
This result is similar to the other group (11).

Itis relevant to prepare Tc-99m-HMPAO during radiolabeling
as it affects the radiolabeling yield of Tc-99m-HMPAO-
labeled leukocytes. In our study, radiochemical purity of
Tc-99M-HMPAO prepared with freshly eluted Tc-99m-
pertechnetate, an average of 90%+2.04 was found and it
falls within the limits specified in European Pharmacopeia.

While lipo- T¢-99m-HMPAO is labeled with leukocytes,

it passes into the cell by passive diffusion and becomes
trapped there. In the guidelines (6), it is stated that >40%
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radiochemical yield is sufficient. In our study, the average
radiolabeling vyield of Tc-99m-HMPAO-leukocytes was
found 51£10.9% and it was within the limits accepted by
the guideline.

Aswithallotherintravenouslyinjected drugs, microbiological
tests must be applied to Tc-:99m-HMPAO-labeled leukocytes,
which are classified as drugs by the Food and Drug
Administration. In our study, a sterility test was applied to
Tc-99m-HMPAO-labeled leukocytes in accordance with the
European Pharmacopoeia. The samples were inoculated in
liquid sabouraud medium and incubated for 14 days in an
incubator at 25 °C and inoculated in thioglycolate liquid
medium and incubated for 14 days in an incubator at 37
°C. Under normal conditions, at the end of the incubation
period, the presence of growth in these media is evaluated
according to the presence of turbidity with visual controls.
However, since the samples contain leukocyte cells in both
media, it is not possible to control the turbidity visually. At
the end of the 14-day incubation period, the samples taken
from the liquid sabouraud medium are cultured again into
the sabouraud dextrose agar medium for 5 days, and the
samples taken from the thioglycolate liquid medium are
cultured again into the tryptic soybean medium for 3 days.
At the end of the incubation periods, it was evaluated
visually whether bacteria or fungal colonies grew on the
media. Additionally, the samples were inoculated in sheep
blood agar medium to grow other microorganisms and to
determine hemolysis reactions, and were incubated for 3
days in an incubator at 37 °C. According to the sterility
test, it was determined that there was no growth in all
media and all the products were sterile.

Because of the visual controls, no clots or clusters were
found. The results are similar to other studies (6,10,11).

While  preparing  Tc-99m-HMPAO-labeled  leukocytes,
the leukocytes must not lose their vitality during both
labeling and after they are injected. Leukocytes that lose
vitality are not labeled during the labeling process and the
biodistribution is not like living cells after injection. In our
study, the viability control leukocytes were performed with
the hemocytometer and number of viable cells was found
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97.5%. In the guidelines (6), it is stated that >96% viable
cells are sufficient.

At SPECT/CT imaging, it was found that the spleen uptake
was more than liver uptake and at 30" minute and 4™
h scans, there was no uptake in the lung same as the
guideline reported (6).

Conclusion

The protocol specified “Guidelines for the labeling of
leucocytes with Tc-99m-HMPAQ” (6) is successful and
applicable at our site at Istanbul University-Cerrahpasa,
Cerrahpasa Faculty of Medicine, Department of Nuclear
Medicine. Tc-99m-HMPAO-labeled leukocytes was safely
injected as sterile without loss of vitality and aggregation .

It was found that the medications currently used by the
patients did not affect the radiolabeling yield of Tc-99m-
HMPAO-labeled leukocytes and the radiolabeling vyield
of Tc-99m-HMPAO-labeled leukocytes increased as the
leukocyte numbers increased.

Consequently, the protocol of preparing Tc-99m-HMPAO-
labeled leukocytes and quality controls was installed in our
department.
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