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rm: CHKMSTRY OF :"<WTC LABELING KITS

Numerous problems have recently been reported with the use of kit^produced

r-̂~c radiopharwacouticals. Anomalous biodistribution results mainly because

o: liu presence of undesired forms of Tc such as free pertechnetate and reduced

hydrclyspd Tc. The origin of these problems is twofold: (a) the source of Tc

and O^ the stannous kits themselves.

Present research was undertaken to better understand the chemistry involved

in >\irious statinous kit syutems. The interrelationship between Tc, tin, and the

Hpnndp used to complex the reduced Tc was investigated in order to find

solutions to existing problems of unreliable performance of kit-produced Tc

rnGiwhorroatp\ cicals,

(Slide 1). The source of Tc as shown in this slide may give rise to

complications due to the presence of oxidants or other tractive contaminants

as well as due to presence of significant anounts of carrier Tc. While most

exirtinj; generator systems for Tc Tcportedly contain no added oxidants,

radiolytic reactions could produce oxidizing radicals. Instant Tc could have

the same problem. When high concentrations of a9Mo are allowed to decay for a

loni; time before using the 9?inTc, a significant build up of Tc atoms resultst

somcritr.rs enough to exceed the reducing capability of the stannour- tin in the

kits.

The chemistry of Tc reductions in various stannous kit systems is not

veil understood, especially at the radiophannaceuticrl concentration levels.

The reducing intensity, i.e., the reduction potential of the system, and the

kinetics of reduction and complexation of Tc with the desired ligand are factors

that have a bearing on the in-vitro stability and the in-vivo performance of

the final radiophannacevtical preparation.



The problems chat ariet* because of the use of stannous ion lthclf art

described in the next slide (2). These may occur during kit lorravilation or

at the titnv.- of reconscitution. Hydrolysis and oxidarion of stannour tin may

result due to an improper control over conditions. Tf hydrolyaed tin is

present in the kits, reduced Tc can coprecipitate with it and forr. sr. undesirable

colloid. If an unfavorably low ratio of ligand to tin is used, especially in

the case of veakly coraplexing systems, stannous ion can enter into side reactions.

All these factors rut down on the amount of stannous tin available in the useful

cheroical form at reconstitution. This "usable" tin can be defined ,ir the

&t»nnaus tin available in the appropriate chemical form at reconstitution to

effectively reduce Tc to the required valence state for complexation, without

any side reactions of either tin or Tc. If the usable tin in the kits pets

diminished drastically, the total 'i'c atoms in the """Tc sample becomes an

important factor.

Many commercial stannous kits, bone and lung agents in particular, iail in

many of the above ways. To evaluate the usable tin in these kits we developed

an in-vitro titiation procedure. Results are shown graphic ally in the fallowing

slide (3). The method involves reconstitution of a series of kits wit:; saline

containing gradual stoichiometric increments of "pertechnetate. Trace

^"'•pertechnetate is added for counting purposes. Aliquots are analyzed by sephadex

G25 filtration to give the amount of Tc in various forms: the desired complex,

unreduced pertechnetate, and reduced hydrolyzed Tc. As we see here, a log-log

plat of the number of Tc atoms added vs_ the complex yield provides the Tc capacity

of the kit, i.e., the maximum Tc that could be added to give a 95% or better yield

of the sought-after complex.
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fora ai recotist i t.u: io:>. ; : .J:::P-,::; solutions are prepared by dissolving electro-

chenically plated ;i:-. ::Htr.'. iv. >o'uont rated hydrochloric acid, and a l l operations

of lii-and addition, r.iixin;.-. r.n.i dispensing, e t c . , sre carried out under s t r i c t

exclusion of a i r . Sob.:i: in:iH art- quick-frozen and lyophilizcd and the final ki ts

are stored under N. . W pri pr:red and evaluated model kits using DTPA, pyrophos-

phate, and ethylidene diphoBp"::o:*,nt «.• USJJM; tbis procedure.

(Slide 5). Typical r emi t s on the evaluation of usable tin in the model as

well as commercial ki ts art- s::owi in this s l ide . Column 1 shows the original

t in in the kits and the last column shows the usable t in at: 7'econstitution. As

seen here, a high rat io o: 1iennd-to-tin results in a higher percentage of usable

t in in the k i t s . The OIK vi'":i 131 js- was a commercial kit with a ra t io DTPA/tin

= 9, and it showed 11-21~ o:" the original t in in the usable fora upon t J t ra t ion .
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POSSIBLE. REASONS FOR ANOMALOUS BEHAVIOR OF TC

PHARMACEUTICALS PREPARED USING Si: (II) KITS

(A) PARTIAL OXIDATION AND/OR HYDROLYSIS OF Sr:(II) DURIKG FQRMJLATIO13.

(B) LOW STOICHIOMETRIC RATIOS OF COMPLEXIKG AGE?IT TO SNCTI), ESPECIALLY IN

WEAKLY COMPLEXING SYSTEMS.

(C) UNDESIRABLE SIDE REACTIONS OF TIN AND TECfiKETIUM DUE TO ABOVE.

(D) Oi^LY A FRACTION OF THE ORIGINAL SN(II) AVAILABLE IK THE DESIRED USEFUL

FORM AT RECONSTITUTION.

(E) THE CARRIER CONTENT OF — mTC SOLUTIONS WHICH MAY EXCEED THE SEDUCTIVE

CAPABILITY OF STANNOUS ION, ESPECIALLY WHEN KITS HAVE A VERY SMALL QUANTITY

OF "USABLE" SN(II).
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ORIGINAL S N ( I I )
IN KIT, Li 3
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TITP.ATIOi; RESULTS USING Si; (II) -DTPA KITS
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TITRATION RESULTS USING SN(II) -PYROPHOSPHATE KITS

ORIGINAL SN(II) MOLAR RATIO
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