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LASHLIWG AND TWALL ATION OF FREEZE-DRIED OFLOXACINE KITS
FOR ™ TC LABELING
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Presaration of Sa-oflotacine for freeve drving:

c ; Al the gtock sclntioms in thes expertment are
LS preparsd ust pricr 10 kit preparanon.
] i - 10 mg of oflceane was dissoived in
T ' approvsmacsly 75 mi 0.5 M phosphate buffer
! l pH 7. parged with N gas. then the solation
ue” e Ve 9 was woeled
' 2- § mi of stzanous chloride solstion, (1 mg/mi)
Fip (1) The shemucid sncwss of olvacne was added
LXPE. 3. The pH of the solonion was adpstad 10 7 by
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dispe v tml
o e stenle solution was dispensed mio |

pentitics i sienle vials and fitted with stenile
i

pubber Closure
. The vials were transferrad 10 the freeze drier
and vophihead for 240
7. The vials were stoppered under dry stenle
pitrosen fas
& The vials were stored at 4-6°C.
Determination of moisfure content:
T e monstute content of the freeze-dried kit
was determined by the drvng method according to the
Egyplian ph.’llnl.’IC\\[K‘L‘l:l"'\,

Determination of Tin (1D content:

The frecze-dued kit of ofloxacine was
aahyzed (or TindlD content by photometric assay
technique™ The standard cunve was constructed by
drawing absorbance via standard Tin(I1) concentration
rangrag from S 1o 100 pg. After 15 min the intensity
of the oragne color was measured at 460 wm against
blank solution

Test for sterility, apy rogenicity and undue fovieity:

The test for stenduy and undue toxicity were
carned out according to the Brinsh pharmacopoeia™
Phe test for apyrogenicity was carned ont according to
the Feyptian pharmacopoeia™”

Determination of radiochemieal purity:

The radiochenncal punity of ofloxacine freeze-
dned vials was determined using HPLC RP-18 and
TLC systems. A spot from ”"Te-ofloxacine solution
was apphed. then the sheet was developed in an
ascending manner in a closed jar filled with N; gas, to
prevent onidation of the labeled compound. The
developig solvents, acetone and 09% NaCl, were
also bubbled with N: for the same purpose. The sheet
after complete development. was dried and cut into
sections lem each. Then the sections were counted in
a well type y-counter. The percent of free
pertechnetate was determined from the distribution of
activity on the TLC as free pertechnetate moves with
the solvent front. Ry =10, while reduced hydrolyzed
technetium, RH-""T¢' stavs at the starting line with
R¢=0.00 when either 0.9% Nacl or acetone was used.

HPLC analysis:

“"Te-ofloxacine complex was analyzed using
HPLC equipped with UV and radiometric detector.
The UV detector was set at 294 nm and a senstivity of
0.002 absorbance unit full scale. Sul of the reaction
mixture was injected to the RP-18 reverse phase
column and the clution was done using acelonitrile:
0.05 M phosphate buflTer PH 3:0.01 M tetrabuty1
ammonium bromide (1:4:1) and adjust the final pH.to
3 by the addition of 1 M phosphoric acid which was
pumped through the column at flow rats 0.5 ml/min,

A radiochromatogram for (he
was shown in Fig (2), which show
two peaks, The first peak of

reaction mixture
s the presence of
Te-ofloxacine was

appeared at the fraction S with retentjoy, lime 3
and the second peak was appeared at (jye (ract:
with retention time, T, 31 min which s the |

T,

Clioy 4
0(.\1!]0" or

Animal experiments:
Infection models:

Groups of 6 female Albino mice
approximately 25 gm cach. were injecteq with 1y
(2x10" organism) suspension of E. coli iy the 1 ':11
lateral thigh muscle to produce focy] '"chiE il
Twenty four hour later. when gross swelling :“
apparent in the infected thigh the ""'“'rc.(,ﬂoxncn'18
(100 pl) was LV, administered 1o each aninyg), AII:
and 24 | following injection. The animg]g Were
sacrificed. Both thighs (target and non - targer) were
dissected and counted and target to Non-arget thigp
radioactivity ratio was then determined.

“‘Cigl“in 4

Stertle abscess / inflammation:

Stenle  abscess/inflanimation  was induced by
injecting 100 pl of turpentine oil intramusey)
the tight fateral thigh muscle. At 110§ days after (1o
mrpentive oii administration, "™ Te-offoxacine {160
1Y was Ly, administered (o cach animal, At 4 and 24
(ofiowtirg injection, the animals were sacrificed. oy
thighs (target and non - target) were dissected ang
counted and target to non-target thigh radioactivity
ratio was then determined. The resul(s were cxprcsso&
as percent of injected dose per organ (% I.D/organ).
Mean values and standard deviations were determined,
the activity was calculated assuming that blood. bone
and muscle were assumed (o be 7. 10 and 40%
respectively of the total body weight™®.

8

]
v

arly i

45000~
40000 4

Caunt/ min.

uv spechium

ores PesRRRALR AR A ApEn Faph
® 4 B 2 1w 220 A 28 N ¥ W

Retentian me, nun

Fig. (2): HPLC & UV profiles of ”“‘Tc—oﬂoxacme.]
[conditions: Rp-18 reverse phase column, mob:} f
phase acetonitrile; 0.05 M phosphate buffer pH3: ¢ st
M tetrabutyl ammonium bromide (1:4:1) and a.(lju{c :
the final pH to 3 with 1 M phosphoric acid af flow @
0.5 ml/min } : '
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Evaluation of the freeze - dried ofloxacin kit:

1- Moisture content:

The moisture content of the ofloxacine frecze-
dned vials depends on the condition of freeze drying
process. Increasing the time of drying and product
temperature cause of a removal of water vapor from
the sample. The process of lyophilization was
continued for 24 h. The percent of moisture content
was determined according to the Egyptian
pharmacopeeia, it was found that ofloxacine freeze -
dried vials have 0.1% moisture content and this isin a
good agreement with the reported limit*").

2~ Tin II content:

Standard solutions of tin (II) were prepared and
standard curve was plotted spectrophotometrically,
Fig (3). Data on the cvaluation of tin (I1) content and
its percentage found in the prepared ofloxacine frecze-
dried vials were presented in Table 6. The results of
this analysis clearly show very small loses of tin (I1)
during preparation and freeze-dried process which
doesn’t affect the percent of the vield of “""Tc-
ofloxacine complex as will be indicated.
EEIEIEARTENES C=K24B548 K= 29.123 @=-4,3508

+0.524 /
<
/6
e
+ 7
e.;ea
CheRld,)
-
1% ., 6340 i . - .
8.2 12.2208/01V, 5h.002

Corc. iy ged) [L4ce.ein__a.8880)
Fig. (3): The standard curve for tin (1) determined
spectrophotometry

Table (6): Percent of tin (1) amount found in the
freeze-dried ofloxacine kits at the end of frecze-dried
cycle,

. The amount of tin (11), % Tin (11
b Mg found
Added Found
Ofloxacine Kit 50 4% +09 9

Mean £ S.D. (mean of three cxperiments)

3- Sterility, apyrogenicity and undue toxicity:

All jectable materials muost be sterile, free from
pyrogenic substances and have no foxicity 1o (he
human. Stenlity means that the radiopharmacenticals
do not comtain any kind of viable microarganisms.
Most of radiophanmacentical preparations are hea
sensitive and are sterilized by filtranon through 0 22
um millipore filter, all the prepared ofloxacing freese-
dried kits were subjected 10 sterility test using both
thioglycolate and soyabean - cascin media ‘The ks
were found stenile since no growth was detected in
both cultare media

Most pyrogen arc heat stable. filterab)

dangd ¢
substances that cxist as a result of ccm;,,mlm?luhpc
bacteria, viruses, veast. molds o

chemicals. The usual pyrogen is the Producy d:mnan}.
- negative bacterial cell wall, <o called engey (),'r: Stam,
arc polysaccharides. The test for pyrogey Wis “s thay
out according 10 the Egyptian pharmiacopge, Cl'"nw
found that no rabbits show an Individyg| ‘ril- Wi
temperature of 0.6°C or more aboye jy, nv.- "
temperature. Thus the in-house prepareq oflg f:l’qlal
freze-dried vials were pyrogen free sipee an;,?d"'nc
grade chemicals and freshly prepared Solmifm,’:"'c"’l
used in the preparation steps. Witre
Radiopharmaceuticals should be Prepared fr,
highest quality chemicals and the pureg r::diolso:‘l (he
However, it 1s possible that in some instapce, a
substance may be incorporated or be forined. ,”m““c
the quality comtrol, a test for undye mm"?. in
performed on all oral and parenteral p“"l’-'lrmn,;, 1'1 15
test was carricd out according to iy Fpy 1f"‘
pharmacopocia  procedure and the obtaineg P Ll"m
referred that the product is non toxic it

Opey

4- In - vitro stability:

The tm-vitro stability for  both sl
form. afler labcling with technetiun ST,
determined using ITLC/Saline or acctone svelem n
results of this study was prescined in Tab), v
clearly <hiow that the vield of  "1¢ oflona
Jess than Y5%

Table (73 The in-vitio stabihty  of the
ofloxacine complex preparcd  before and
formulation

band ky
¢ 7 which
e are 1yt

K ,,"b.
after ki

Padio- % Radioactis i al xhll‘.:;;ﬁ',}','.;j‘{:

Type | chemical post abelmg
“__F_ip__".,pu:_w__l_‘v i 44 qH
I . 1 T ——
. { ) 0 3 1
Solution 'Ml(. Je f15203 016403 2y
Form fe-

Ofy § + K
ofloxacine| 7 L2196 14111955412

T |

K" ”:ITL()% 14103 ] 654 03 19 04

o
Form e
ofloxacine

Q.1 £ 119584 121970417

S

_ SRS SEN—— N
Mean £ S D, (Mcan of (hree cxpenments)
5= Biodistribution pattern;

The tissue distnibution of the labeled oflosacne
preparation was calculated as percentage of 1he
injected dose per organ (%e 11D forgamy in nonmal and
infected mice (he data presented i Table 8 <hows flat
Te-ofloxacime s wapidly distibuted  aftes 18
admimsteation as shown by the value of the rens!
chimination The radioactivity ratios bhetween the target
o non-target thigh obtained st 4 and 24 W afer
admnistration was equal 10 2 2 and 2 5% respechiney
i case of Ecoly and to 30 and 2 7% respectinely i
case of trpentine oit Hased on biological data, i 1
observed that “Te-ofloxacine was taken up both
biscterial and stenle iflanmations. This findung led 18
1o admit that the accumubanon detected could 0
rehafed to increased blood flow 1o the wea “"""”Er
with enhanced yascular permeatselity. which fac bt
the patsage of the tracer 1o the extra vascular e
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- Table (8): Biodistnibution dati percent injected total organ for ““Te-olloxacine 4 and 24 b afier 1.y, administration
~in normal mfected and inflamed model.

Normal F coli | Turpentine
Orpgan Tine/Mhour
S 1. 240 b e 1h 241
mond 0RO R 52103 51108 315100 30104 26403
Bone 41403 32102 19107 | 27100 55110 51409
(NMuscle 32102 19102 33105 21100 18108 2.740.5 )
L ver 84410 75109 80410 1.5105 #1412 62411
Spleen 01100 02400 02400 01100 0.240.0 0.240.0
Heart 0200 03100 02100 02400 01100 0.140.0
Lung 01100 01400 01100 01100 110, 1.240.0
Kidney 81400 551013 J0410 10402 87412 5141.0
Stomach R4410 | 61404 71410 50403 75410 61109
Unne. 96411 36 5404 21,1411 36,0103 300412 415411
‘ Normal thigh 0.74101 05100 0.810.2 0.240.0 1.340.1 0.740.0
I_ilt}_‘il_rd thieh - - 1 8103 0.510.0 47410 1.9402
il_ﬂg‘&lil\'_‘x_ﬂﬁﬂml -- -- 2.240.2 2.5403 30404 27404

Mean £ S D (Mean of six experimients)

* CONCLUSION
The labehng of ofloxacine with technetium-99m
" under the designed condittons was done successfully
with a vield higher than 95%. Biodisinbution studies
i inflammed mice have shown that " Te-ofloxacine
s mpdhvdistnbated after 1TV admimstration. The
- radioactive preparation is able to localize in both
bacterial and sterile inflammations induced by E coli
and turpenting oil. However its accumulation may be
Cdue 1o an increased blood flow together with an
enhanced vascular permeability
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