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Objective: The purpose of this study was to investigate if an
octadecyl (*8C) minicolumn could be applied successfully for
quality control of ®*™Tc exametazime (HMPAO).

Methods: The 18C column system using saline eluent was
validated against the Whatman 17 method in calculating the
percent radiochemical purity of ©°™Tc-HMPAO. The behavior
of 99mTc-pertechnetate (°*"TcO,~) and hydrolyzed-reduced
99mTe (99mTcO,) on the column was examined, as well as
method reproducibility.

Results: The column method is reproducible and yields
results that are highly comparable to the Whatman 17
method. Technetium-99m-pertechnetate is associated with
the eluent, and some °™TcO, is retained by the column but
this level is insignificant to the final patient dose.

Conclusion: The minicolumn system is safe, simple, rapid
and reliable for the quality control analysis of routine 9mTc-
HMPAO preparations.
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(°9"TcQy), 9" TcO,~ or secondary*"Tc-HMPAO complex at
the origin. QC results are quickly obtained by this procedure (5
min). The strip must be placed in the solvent immediately after
spotting, however, since any delay can underestimate the %
RCP of 99"Tc-HMPAO due to oxidation of the primary
complex. With the recent availability of8C minicolumns
(Amprep; Amersham UK, Buckinghamshire, England) for
sample preparation in Australia, we decided to investigate the
application of such products in the QC analysis %fTc-
HMPAO. The W17 paper method was used in our study to
validate the Amprep column (AC) system.

MATERIALS AND METHODS

Sodium 9" Tc-pertechnetate®{™cO,~) was obtained from
the daily milking of a8®Mo/°°"Tc generator and used to prepare
99mTc-HMPAOQO per the manufacturer’s instructions. The percent
labeling efficiencies were determined by column and paper
methods simultaneously on 1 kit within 30 min after reconstitu-
tion, then at 1, 1.5, 2,,34 h for®°™Tc-HMPAO and 20, 60 and
120 min for®*"cO,. All QC analyses were performed 3 times
or as specified, and a dose calibrator was used for counting all
samples. Reproducibility of the column and paper methods was
tested orP*Tc-HMPAO kits on different days within 30 min

The manufactugt:r’s method for assessing the radiochemicaterreconstitution. Rvalues weraletermined based on the defi-
purity (RCP) of**"Tec-HMPAO requires the use of 3 solvent pjtion: distanced migrated/distanced migrated by the solvent.
types on 2 different stationary phases, and is time consumin

(15-20 min) (). Since the useful life of reconstitutéd™c-
HMPAO preparations is only 30 min, rapid quality control (QC)
procedures are needed to effectively evaluate % RCP before Whatman 17 MethodA previously reported procedur@)(
patient injection. A single-strip, miniaturized chromatographywas used where a W17 paper strip{8 cm) was developed in
system to quantitate the lipophilic component$fiTc-HMPAO  ethyl acetate solvent. The solvent front contain®dTc-
was previously validated against the manufacturer’s methoddMPAO (cut line R 0.25).

(2). This still popular chromatography system consists of Amprep Column MethodThe AC (RPN.1900) was condi-
Whatman 17 paper (W17) strips using ethyl acetate as th&ioned by eluting with saline (2 mL), then air (2 mL).
developing solvent, and it successfully separa®8lc-  Technetium-99m-HMPAO (1-3 drops) was added by syringe
HMPAO at the solvent front from hydrolyzed-reduc&iTc bearing a needle (22 & 2 in.) directly onto the sorbent bed.
The column was eluted with saline (2 mL), then air (2 mL) into
a collection vial. The eluate vial and column each were counted
separately. Percent RCP #"c-HMPAO was expressed as
percent column counts in the total counts of eluate plus column.

getermining Percent Radiochemical Purity of
Technetium-99m-HMPAO
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Percent Hydrolyzed-Reduced Technetium-99m in
Technetium-99m-HMPAO Kits (3) 100

The Whatman 1 paper strip (W14 6 cm) was spotted with 90
99mTc-HMPAO, developed using freshly prepared water for 50
injection: acetonitrile [50:50] solvent, then cut¢(B.50) to Q
isolate the origin and solvent front pieces for counting. Techne é’ 701
tium-99m-HMPAO, the seconda®§™c-complex and®™TcO,~ s 60
migrated with an R0.8-1.0 while*®™TcO, remained at origin. T 50
The percen®®TcO, was calculated as percent origin counts in g 40 4

; r=0.974
the total counts of both pieces. 5 30
9 i

Preparing Hydrolyzed-Reduced Technetium-99m & 20 4

A modified procedure 4) was used to prepar&®™cO, 10 -
dispersions. A quantity of 500 MBg/0.5 m¥"TcO,~ was 0
added to a solution of stannous chloride (SnGK5.4 pg) in T T T T

R ) ; ; - 0 10 20 30 40 50 60 70 80 90 100

hydrochloric acid (pH 5.0; 1.0 mL) in a nitrogen-filled vial and
then diluted [1:306]#% 1.78 pug SnG)) with water for injection % RCP *™¢c-HMPAO (W17)

to make Kit A. Kit A was diluted further [1:9.4] with water for _ _ _ ‘

rfction to make Kt 8. KitB contained a Snevel 0.19yg) - EOURE L, Sorciaon o of bt eociemcat purty o
which simulated the mass of stannous chloride required to

produce 2.5%9°"TcO,. The % RCP of°"TcO; in Kit A was

determined using instant thin-layer chromatography papeity between different kits (n= 30) over time. Percent RCP
impregnated with silica gel (ITLC-SG; X 16 cm) and saline calculations were obtained by the AC method in only 3 min, and
(0.9%) as the developing solvent. A cut line gt®R1 (1 cm)  were higher by 0.7%-3.0% than the W17 method values. Each
separated the origin and 9 other pieces (1 cm), and percerblumn was reused & 2 d after QC analysis to allow f8P™Tc
99MTcO, was calculated as percent origin counts in the totaldecay. Use of 1 column consecutively on 12 occasions resulted
counts of all pieces. in 2%-3% reduction in % RCP 8" Tc-HMPAO.

The % RCP 0of?°"Tc-HMPAO values obtained by both
methods (n= 45) are depicted as a correlation graph in Figure
1. Note that the regression line is slightly staggered up the y
axis.

Behavior of Technetium-99m-Pertechnetate and
Hydrolyzed-Reduced Technetium-99m on the
Carbon-18 Column

In separate experiment¥™cO,~ (5 MBg/mL; 1-3 drops), ) )
9T, (1-3 drops) in Kit A and Kit B, were each eluted with Percent.Hydrolyzed-Reducgd Technetium-99m in
saline (2 mL) down the preconditioned column in a procedure,Téchnetium-99m-HMPAO Kits

as outlined wittP*Tc-HMPAO above. Hydrolyzed-reduce@Tc was found ir®"Tc-HMPAO kits
as a minor impurity (Table 2), and observed to vary insignifi-
RESULTS cantly with time.
Determining Percent Radiochemical Purity of Behavior of Technetium-99m-Pertechnetate and
Technetium-99m-HMPAO Hydrolyzed-Reduced Technetium-99m on the

Table 1 highlights the change in % RCP%fTc-HMPAO  Carbon-18 Column
over time according to both methods, as well as the reproducibil- Technetium-99m-pertechnetate was not retained by the col-
umn matrix, but appeared in the eluent exclusively (99:9%
0.0%). Hydrolyzed-reduced technetium-99m remained at the

TABLE 1 _ origin of the ITLC-SG strip quantitatively (96.8% 1.3%).
Percent Radiochemical Purity of This species was better retained by the column with Kit B
Technetium-99m-HMPAO Versus Time as (Table 3).

Determined by 2 Quality Control Methods

% RCP 9MTc-HMPAO TABLE 2
Percent Hydrolyzed-Reduced Technetium-99m in

Time (h) W17 method AC method n b ’ '

05 9l1-27 92632 20 Technetium-99m-HMPAO Kits Over Time

1 788+ 15 81.8 +0.9 3
i H 99

15 741+ 05 75.1+0.3 3 Time (min) % MTcO, n
2 61.7 + 0.2 63.0 + 0.7 3 20 21+05 6
3 56.0 + 1.9 57.2+24 3 60 25+05 4
4 48.0 + 0.8 48.7 + 0.6 3 120 23+04 5
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TABLE 3 Although the % RCP of*"Tc-HMPAO is slightly overesti-

Percent Hydrolyzed-Reduced Technetium-99m mated by the AC method, the impurity level is insignificant
Retained by the Column Matrix because all values within 30 min greatly exceed the manufactur-
9% Radioactive counts er's permissible % RCP limit (80%) for pat.ient injectiqu.
9mMTcO, SnCl, The secondary®™Tc-HMPAO complex is hydrophilic &),
kit (10) Saline eluent Column remaining at the origin with W17 method and, in comparison to
A 1.78 50.4 = 1.0 49.6 £ 1.0 the charged®™Tc-pertechnetate ion, it was not expected to be
B 0.19 112=x02 888+ 02 retained by thé8C column after saline elution. The secondary

99mTc-HMPAO complex is a degradation product ¥ Tc-
HMPAO, an impurity that significantly increases with time

DISCUSSION beyond 30 min. From Table 1, all the % RCP#fTc-HMPAO
Use of an aqueous mobile phase in the AC procedure was ;%aﬂz:tsio?]e;r?ﬁjziot:gafjTjnzzrzx\/\g;hﬂ?;n;|3er,?esuve of poor
major advantage over the W17 method because it eliminates the '
need for hazardous organic solvents. Reproducibility of both
QC methods was very good, giving percent radiochemical CONCLUSION
purity of 9"Tc-HMPAQO as 91.1%* 2.7% (+2.1% =+ 0.5% for
9MTcO,) by the Whatman methods and 92.6%3.2% by the Percent RCP results for differePt™Tc-HMPAO kits were
AC method. The correlation coefficient shows that the AChighly comparable between the W17 method and the AC
method can determine % RCP 8P"Tc-HMPAO equally analysis system. The AC system employs an inexpensive,
effectively as the W17 method (Fig. 1). reusablel®C column in conjunction with a safe and readily

Technetium-99m-pertechnetate was not retained by the coRvailable mobile phase. This method was found to be both
umn and thus did not influence the final % RCP %fTc- simple and rapid for the QC analysis of routit¥8Tc-HMPAO
HMPAO result. However°"TcO, was retained by the car- preparations.
tridge to the extent of 49.6% 1.0% with Kit A and 88.8%+
0.2% with Kit B. These results show that tH€ column binds a
higher proportion of9"TcO, impurity when it is present at REFERENCES
lower levels, as normally found P"Te-HMPAO kits (2.1%). 1. Mah G, Reilly RM, Wong S, Houle S. A comparison of three methods to
Thus, for a®™c-HMPAO kit containing 2.19¢°™cO,, the determine radiochemical purity 8fTc™hexamethylpropylene amine oxime

cartridge will remove 1.9% by column adsorption and allow (**"Tc-HMPAO).Nuc Med Commuri.989;10:733-740.
0.2% to pass into the eluent 2. Webber DI, Zimmer AM, Geyer MC, Spies SM. Use of a single-strip

Y . L. chromatography system to assess the lipophilic component in technetium-
This *"TcO, level of column adsorption is in agreement  gom exametazime preparatiodducl Med Technoll992;20:29-32.

with the range of difference of % RCP values (0.7%-3.0%) for3. CERETEC package insert. Buckinghamshire, UK; Amersham International
both methods (Table 1). The staggered regression line in Figure PIC-: 1998. _ _ _
1 can be explained by the low level of column bolfETcO, 4. Amin KC, Saha GB, Go RT. A rapid chromatographic method for quality
9 p Yy . : control of technetium-99m-bicisaté& Nucl Med Technoll997;25:49-51.

Thus, *"TcO, accounts for the higher % RCP values by thes. Neirinckx RD, Canning LR, Piper IM, et al. Technetium-99m d,l-HM-PAO: a
AC method (Table 1), and fortunately existsfiTc-HMPAO new radiopharmaceutical for SPECT imaging of regional cerebral blood
kits as a minor impurity (Table 2). Furthermore, we found _ PerfusionJ Nucl Med 1987,28:191-202.

. . purity ( . ) . i . 6. Hung JC, Corlija M, Volkert WA, Holmes RA. Kinetic analysis of technetium-
this amount varies only slightly with time, as previously — ggm ¢ |-HM-PAO decomposition in aqueous medlaNucl Med.1988;29:
observed¥). 1568-1576.
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