
In capillary isotachoFhoresis, the sample may be introduced either by sand- 
u-i&ng it b&w-n th2 Ieading aud t2rminating electrolytes with the aid of a sample 
tap, or by inj2cting it from a micro-syringe through a &f’-sealing rubber membrane 
(szptum)l. Although the sampk tap should normally be expected to give the better 
reproducibility, most work2rs h2ve pnferred the injection technique because of its 
simpiicity and its flexibility with re_eud to sample volume. 

In certain isotachophoretic systems, however, septum bleed, i.e., the extraction 
of piasticizers and other additives from ffie septum, may cause significant analytical 
errors. This was discovered in a project aim2d at quantitative determination of oxalic, 
glyosylic and. glycolk zcids in reaction mixtures resulting from the cathodic re- 
duction of oxalic acid_ 

The analyses were can-%& out with an LICB 2127 Tachophor (LKB, Brornma, 
Sweden) equipped wi*& a 234zm capiilary t&2_ Fe !2ading el2ctrolyte solution was 
ma(Ze up from conaztrati HCI (Suprapur; E. Merck, D e&_, G-F-R-) and a 
I “/ dialyzd stock soIution ofhydroxypropyl methyl cellulose (HPMC; Dow Chemical, 
h&and, Mich., U.S.A.). The final concentrations were: HC1 10 mM, HPMC O-3 %- 
The HCl-HPMC solution was titrat2d to pH 3.30 with recrystallized @kmine, and 
5 m;M acetic acid @.a. quality; E. Merck) was used as the termina&g 2lecfrolyte. 

Evidence for szptm Heed 
Fnzlimiury runs indicated that the electrolyte system contained small amounts 

of a num-ber of W-absorbing impuritiies with mobilities between those of the leading, 
SanipI2, ad terminating ions (se2 Fig. i)_ Thus it was possiile and, with regard to 
sensitivity, also desirzble to choose the W-absorption record (254 nm) instertd of the 
thermometric record for quantitative analysis2. It was soon o-med, howmer, that, 
with a givec _mpIe, the amomts of the impurities decreased from oae run to the 
n=f although th2 electrolyte system (ii the capillary as w2Ii as in the electrode pools) 

hd -been replenished from stock solutions. (See, for example, peaks A and B ;a 
Fig. 2a and b.) 
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Fig_ 1. Isotic&opherognm obtained during analysis of a l-,ul sample of oxzdic, gIyoxyl.ic and glycollic 
acids at 20°. Leading ekctroiyTer 10 miW EiC3 + #k!anine to pH 3.30; O.3o/a HPMC. Fzrminating 
electrolyte: S rnM acetic acid_ Current: 40 PA. Paper speed: 10 cm/min_ T = temperatux; A = UV 
absorption(2S4nm);t=t.ime.1 = chloride; 2 = oxalate (6m.M);3 =giyoxyla~(iOmM);4 = 
giyc&ate (12 mM); 5 = acetate; iI-& = UV-absorbing impurities. In the Fecord, I moIe of a sample 
specks (or an impurity) gives a zone length of 4-S mm. 

A B 

FIS_ Z Effect of condition of septum on size of impurity peaks is-is in Fig. 1. A large number of 
1~1aIiquotsofthesamesampIe (32m~oxalicadd,5O~~glyox;ylicatid,S8nWglqm~c acid) 
aetenminseqclcnce during9days,TIKpeakSshown~~obtainedrtsfo~ows:A,inanmwith 
a fairly fresh septum; X3, with the same septum as in A, but about 30 runs later; C, in the fkst 
runwithanew(deaned)~ptum_Ihepeaksinpart(a)of~~correspondtoiSinFig.1;those 
in pact (b) correspond to L and is. EIectroIytes, cwtent strength and paper speed as in Fig. 1. 

After systematic cleaning or exchange of those parts of the micro-syringe and 

the Tachophor Analyzer Unit making contict with the electrolyte system, it was 
finally established that the septum (EKB spare part No. 94922168) was the main 
source of the impurities (see Fig. 2a and b, peak C). Further evidence for a bleed of 
absorbing as well as non-absorbing irnptitie5 from the septum was obtained from 
three consecutive “blank” runs, the records of which are shown in Fig. 3. In the first 
nm (A), small pieces of rubber were produced in the injection ~OIX by repeated 
violent penetration of the septum with a cam&a just before the start. Before thy 
next run (B), OFIIY the leading electro&te solution was replenished in order not to 



rinse at;;lay the pieces of rubber. In the blank run (C), the septum was re&xed by a 

tzzsxmy clevlcd disc of FIFE. 

Cmstructiox and hmdhg of a septuniiess syrk%ge ibjector 
In chromatography, where septum bleed is already a well-known drawback, 

either of the fohowing remedies is being utilized: (I) The bleed is reduced by the use 
of commercially available, low-b&ding and/or FIT&coated septa; (2) the bleed is 
ehmina*M by the use of so-called septumless syringe injectors, which are likewise 
commerciahy avaiiabie in several designs- The same possibilities are to hand in 
isotachophoresis, except *&at, with (2), a special injector has to be built by the experi- 
menter. The chromatography injectors, being constructed for a system involving no 
volta_= and often high pressure, would be both Unsuitable and mmecesszily eom- 
phcated if used in isotachophoretic equipment. Actuahy, such a septumiess syringe 
injector for the Tachophor can be made very simply, provided that the fiiling routine 
recommended by L%B is slightly chan,oed. 

The septumless injector is obtzined by modi@ing the septum case (LKB spare 
pt No. 94922265) according to Fig. 4. The bore of the septum case (a) is increased 
to a diameter of 5 mm. and a flanged phtg (b) is turned from a piece of FTFE rod SO 
as to 5t into the bore, Thea an axial channel (c), with a diameter only SlightIy larger 
tbzn that of the syringe needle Co be rcsed, is drilled into the _PTFE plug. The outer 
end of this channel is so widened that it can be closed by anorber PTFE plug (d& 
Finally, a gasket of FTFE Glm is inserted hetwcett the modified septum case and the 
injection block of the Tachophor tc ensure a Ieak-proof connection. 
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To avoid leakage oftemGnating electrolyte while withdrawing the needle after 
injection, the normal Hling routine (see the LKB Tachophor 2127 Instrument Manual) 
is replaced by the following one: (I) FilI the leading electrolyte reservoir; (2) rinse 
and 6I1 (c) by gently pressing the termina ting electro&te syringe; (3) close (c) by 
means of(d), rinse, and fill the injection prt; (4) rinse and Gli the capillary; (5) open 
(c), and inject as usual; after injection, slowly withdraw the syringe while giving it 
haLFturns in both directions; (6) cIose (c), and Ul the terminating electrolyte reservoir. 

The traces shown in Figs. 1-3 clearly demonstrate that the risk of a disturbing 
septum bleed should not be neglected in careful isotachophoretic anaIysis. In itseX, 
the presence of smali amounts of W-absorbing impurities (;‘markers*) is highly 
desirable when non-absorbing samples are to be analyzed in the Tachophor, as this 
instrument at present lacks the high-resoKng conductivity detector’. One shouId 
remember, however, that non-ab.surbing species may also be extracted from the 
septum (cf- Fig. 3, trace A) and that these species are not disclosed by the W-detector 
unless they are sandwiched between two markers. This is a serious drawback to 
evaluation of the isotachopheropm, as it generally meaus that they make unknown 
and varying contributions to the zone lengths of the sample species. Thus, if W- 
absorbing marker species are needed to obtain high resolution, it seems far better 
to add them to the sample in controlled amounts than to try to take advantage of an 
impure electrolyte system. 

It should also be pointed out that impurities resulting from septum bleed will 
migrate as a moving-boundary system through the terminating =d sample zones, 
with concomitant disturbing superpositions of concentrations, until they reach a zone 
boumiary in accordance with their eEective mobilit&_ In other words, the inter- 
ference caused by these impurities is similar to that of terminating electrolyte 
impurities. ConsequeEtiy, the elimination of septum bleed, if it occurs, is as important 
as the purification of terminators already recommended by several authors (see, e.g., 
refs. I and 3)_ 
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