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As part of a study of the photosensitizing properties of fluorescein derivatives,
a careful purification of the commercially available substances was cerried out. Itis -
well known! that, besides impurities of organic carbonate, halide and volatile com-
pounds, these derivatives are also contaminated by molecules of smnlar structure but
showing a lower degree of halogenation.

Mast of these dyes have been studied (mainly becau._e F{Br,,, or other ﬂuor&e-
cein derivatives were used in the Romanowsky-type stains®) by analytical-scale sepd-
ration techniques®*. Little use has been made of prepagatue purification methods,
some of which have drawbacks. For example, purification by acid precipitation does
not allow one to separate the halogenated derivatives of fluorescein. Among chroma-
tographic methods, the use of a talc column?® implies the destruction of the column
after each-purification and subsequent desorption of the different fractions with an
appropriate solvent. This method, although highly effective, is inconvenient: elution
rates are [ow, only relatively small amounts of dye are separated in each run and the
column packing requires frequent cleaning to remove the immobilized components:

- Recently, a valuable method® for the separation of xanthene was developed using
high-performance liquid chromatography (HPLC) with a reversed-phase column.
This technique was used to verify the purity of commercial preducts, but seems to be
inappropriate for the purification of large amounts of halogenated fluorescein dyes.

- This paper reports a simple and rapid method for the preparative purification
of .commercial fluorescein derivatives on Sephadex G-25 (superfine grade). The
method was derived from Parrish’s work” on food dyes. It allows good preparative
purification of fluorescein as well as of halogenatad fluoresceins such as rose bengal
by’ adjuatment of the concentration of NH in the eluent. -~ . -
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S Thc f‘emmcrcai dyes wen. oo;azned as mdrated in E“Lg 1.-Eth4nol. methanol
and a¢etone were purchased from E. ‘Merck (Darmstadt, G F.R.} Doub}e dxsaﬂcdﬁ ’
f,wateg was useci Ammoma was fmm L"CE (Bmss\.ls Be gium). :
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Fig. 1. Sinxcture of fuorescein and its h;feai:ﬁatzd derivatives. 'i'&e narses of dze suppixers are’ giver'in the
1ast cofzma of the tabie. As FIBr; was obraited as 2 secondary preduct of FiBr, punﬁcatxon, th\, pesmo.,s .
of the tfzr& bremines betwesn the fcv'_' postmn:, (A a2ad B} is unknown. : .

.i{eakads e :
Prcparatue chroma{ooraphy {80-30 mg of sommercxa{ dve per run) was car-
ned cut on Sephadex (G-23 (superfine grade, Pharmacia)}, using an aqueous solution
of ammonia as eluent. The concentration of ammonia was adjusted in order to obtain
the optimum separation. The column was z Pharmacia SR 25/45 (2.5 x 30 cm). The
various products eluted from the gel were detected by measuring their absorbance at
260 nm. For colou:ed praducts, the wavelensth at the maximum of the wszble abserp-
tion peak, 43 -was measured.: Products having the:same iZS and the same ratic
between the absorbance at 260 nn: and the absorbance at f“’s were pooled, partially
evaparated in a rotavapor {Biichi) and Ivcphﬂ‘zed The rcsu{t.ng powder was kcnt in
ihe dark in closed vessels.

Desalting of the samples was pezformeé ‘on a sho"ter column (2.3 X 13 cm)
pacgca with Sephadex G-25 and eluted with water.
, . The purity of the dyes was checked by thin-layer cm’omategraph} (TLC} on
silicz gex piates (chxuiaei 68, O cm- high; Merck} as c{escnbed bv Cramer and
Speaj s5.
: The determmq&on of the moiar e'.:tmctzon coeﬁczcnts of the punﬁed d&es in -
'a.kahne solution 1077 Af NaOH was cdrried out in siliconed tubes in order to avoid
adsorption of the charged cje on the tube walls whick introduced large dilution
€rrors. o ,
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-F’ fe. 2. Elution proﬁlc of the FIL, purification by gei chromatog}aphy an Sephadex G-25 snperﬁne eluted
with water (2) and an aqueous solution of ammonia (5- 10‘2 AM) (b} For t.h& other expenmental con-

dstzons, see WL -
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RESULTS AND DISCUSSION -~~~ =~ ~ 7 7 o7 cmesm m oo

g- 2a and 2t show the effect of the presence of NH; on the separation of the ~
various cor;:mnems of the commercial Fii,. The improvement in FI, purification by . -
using the optimal NH; concentration (5 - 16~ 2 M} s llustrated. The different halogen-

ated dern atives present in fractions A, B, C and D were identified by comparison of -
their 43> with published data®. In this particular case, peaks A (A% =490 om), B
(%5 = 497-498 nm)}, C (25 = 506-507 om) and D (2% = 515-516 om) cor-
respond to Fi, F1E, FII, and Fil;,; respectively. The order of elution is the opposite
of that expected on the basis of the exclusion principle and the molecular weights.
This shows that gel thrematography of fluorescein derivaiives is mainly based upon
adsorption interactions, in agrecment with the known affinity of the dextran gel
matrix for aromatic and pseudo-aromatic substances'®tt. )

The expected enhancement of the adsorption wi th increasing salt concentra-
tion is abserved for ail the dyes. However, a limiting value of the NH; concentration
must be considered since adsorpiion of aromatics Ieads to Ionger pm'iﬁcation times.
Ths gptimal coacentrations of NH; for each dye are presentcd ix Table L. ‘The best
separitions were obtained with Sephadex (G-25 superfine since elution was difficult
from ‘the less swollen G-10 and G-15 and adsorption was toc greatly reduced with the
more swollen G-50 gel. This method was applied to all the dyes, using the same
experimental set up and adjusiing the NH; concentration to the specific case con~
sidered. The number of coloured fractions was always equal to the number of col-
oured spots observed in previous TEC assays {column 2 of Table I}.

Some commercial dyes contained coloured impurities which did not migrate
znd could perturk the chromatography. A pre-rua on a short column (& few cm) of
the same gel eluted with pure water was generally sufficient to eliminate the undesired
compounds. ) n

TABLETL
EXPERIMENTAL RESULTS GBTAINED DURING PURIFICATION OF THE DYES

Shown are the number of coloured spots ebserved by TLC prior to purification, the optimal NH; concen-
trations for separaticn of the different comporents, and the absorption characteristics of the purifed dyes.

Bye TLC INH,; == Epmzx
araiysis M) {rurz} fers® mmole™t)

FiECL, 5 5.107% 548.5 52 800
FiBr.Cl. 5 5-1973 3385 103,300
Fi, 2 2-1073 526.5 90,000
FiBr, 4 5-1073 St7 111,500
FicCi, i 5-162 510 94,00C
FIBr(NO.). 3 5-19°2 Si7 105,090
FiBr, = 5-10-2 sig T 100,060
Fil, 4 5-18-2 Sg8.s $5.00¢
FiBr, 4 5-1072 sa¢ 98,000
PTFICE 3 5-1¢™2 3025 7,000
£SFICH 2 .5-107F 5025 - -96,000-
Fi H 5-10°2 490 $0,000

* F18r, is a secondary preduct of the purification of FIBr..
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Fig. 3. Elution profile of the FICI, purification by gel chromatography on Sephadex G-235 supemne.
desalting chromatography; b, punﬁwuorz chromatography. For the experimental conditions, see text.



VWhen the sofubihtv of the commercial dye was fow {acldﬁc form) tffe foﬁowmg
pmcedu.re was applied. The dye was transformed to its sodium salt by reaction with -
xcess of NaOH. After lyophilization, the powder was desalted by chromatogra-
phy on 2 13 cm high column of G-25 superfine {elution with pure water) as ilfustrated . -
in Fiz. 3a. The measurement of the absorbance and conductznce of the fractions
indicated the good separation which had been achieved. The coloured fractions were -
poeled, concentrated and purified as described above (Fig. 3b}).

- The values of 2% and of the molar extinction coefficients of tbe punﬁed dyea
are collected in Table T. The values of 735 asree with previously published data® and
tha high values of ¢, are indicative of the purity of the dyes. Moreover, TLC analysis
of the purified products always gave oalyv one spot. Se, this simple and rapid methad -
of purification of halogenated fluorescein derivatives by gel chrom;ztozraohy on Seph-’
adex G-25 superiine eluted with aqueous ammeoniz solution gives very good separa-
tions. Although NH; can be replaced by other substances, it has some advantages: in
addition to its volatility, the basic pH allows direct measurement of the /.‘,‘n’f._‘:of the
colourred form of the eluted dye {dianionic form) and subsequently its identification.
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