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Abstract: Injectable solutions used in reament of imtense pain are based on combinations of active ingredients such as metamizole sodium
(MTZ), pitafencne hydrochloride (FTF) and fenpiverine bromide (FPE). The simuitansous chromeatographic assay of such combinations
poses difficulties due to ther structural variety, highly polar character, and wide concemiration ranges (500 mg mL! for MTZ
2 mg ml* for PTF and 0.02 mg mL-" for FPE). Fast hydralyzic of MTZ on agueous diution causes additional problems: dus to impurity
(MITC) fiormation. Sodium heoane sulphorate (10 miM) was wsed s ion paiing agent for PTE FPB and MTC in a mobie phase consisting
of 4852 {w'v) methanal and aqueoes 0.2% wsthylamine & pH=2. The ionic liguid 1-butyl-1-methyl-pymolidinium
(10 mM) was ueed as mobile phase additive to precerve the MTZ peak symmetry. The minor active ingredient FPB was
selectively extracted imo 1-gctanl by ion pair formation with picric acid. A 20 pl akquet of the organic kayer was directly injected

into the colmn.

Keywerels: loni fipuids andition « lom-pair separation mechanism « injection of immiscible divent » Analpesic combinatian.
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1. Introduction

High throughput in modem drug quality contrel requires
assay of as many analytes as possible, in the shortest fime,
in a single analysis. When targefing structurally related
compounds a single separation mechanism is usually
considered using common  selectivity enhancement
technigues. When the compounds in a pharmaceutical
combination exhibit a variety of structural characternistics
{i.e., analytes containing opposite permanent charges or
functional groups forming oppositely charged moieties
upon dissociation), their separation is likely to be more
complicated. The range of separation mechanisms can
be extended by addition of buffers, lon-pairing agents or
ionic liguids [1,2]. If the compounds are present in very
different amounts, selective isolation may be employed.
Injectable soluticns used for the symptomatic treatment
of intense pain accompanied by smooth muscle spasms
are often based on combinations of metamizole sodium
(MTZ), fenpiverine bromide (FPB) and pitofenone
hydrochloride (PTF), which produce synergistic rapid
analgesic and spasmolytic action.

aﬂn'nccr
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Due to its extensive and long term use, numercus
methods have been reported for analysis of MTZ alone
or in combination with other drugs in phamaceutical
formulations. These technigues include flow injection
spectrophotometry [3], capillary electrophoresis (CE)
[4], UV spectrophotometry [5-8], chemiluminescence
[9] and liquid chromatography [10-12]. However, little
literature was found on the simultaneous determination
of MTZ, FPB and PTF. Ratio-spectra zero-crossing 1%
order denivative spectrophotometry [8, 13] was applied to
determine the three drugs in injectable solutions. Liquid-
liquid extraction into chloroform followed by UN-Vis
spectrometric determination [14] was used to assay only
FPEB in a tablet alzo containing MTZ and PTF. Thin layer
chromatography (TLC) with direct densitometric detection
was used to assay MTZ, PTF and FPB among other
pharmmaceuticals like codeine and etenzamide in sugar-
coated tablets [15]. Fluorescent silica gel plates were
eluted with benzene — methanol — diethylamine (3:3:1)
and detection at 254 nm. Mo liguid chromatographic
methods for simultanecus determination of MTZ, FFPB
and PTF were found in the literature.
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Fi';I'-il‘E 5. Enlaotivity of the FPE hgud-hquid extraction procedure: a) essrastion of MTZ alone intc 1-ootanol, b) esreoction of MTZ alone into
1-potancl, adter addiion of the ion painng agent (pioro aoid) to the agusoun phass; o} sxtraction of MTZ, MTC and PTF into 1-ootancl
uming piorio aoid as ion paring agers, d) extraction of the sampls (analgsaic inpotabls solubon) & deacnibed in ssobon 2.4,

and PTF, (c) standard, and (d) sample were injected.
[lustrafion of the method's selectivity is given in Fig. 5.
Blank samples showed no interferences with the FPB
peak and in chromatograms obtained after injection of
the standard FPB soclufion no interfering peaks were
observed.

Resolution between picric acid’FPE and FPB/PFTF
peak pairs in the standard FPB solution chromatogram
was 5.3 and 3.9, respectively. RSD% for infra- and inter-
day repeatability (n = 6) was below Z% with bias 0.9
— 1.6%. Accuracy was evaluated at 90, 100 and 110%
of FPB nominal concentration and provided recoveries
betwesn 100.9 — 102.6% and R5D% values between
0.4 — 1.8%. Sample stability was assessed on extracted
samples of FPB both at room temperature (25°C) and
cold conditions (light protected at 6°C). Samples were
stable (maximum 2% peak area decrease) for 1 day at
room temperature and 2 days at 6°C.

4. Conclusions

A rapid, sensitive, selective and accurate ionic liquid/
ion-pair RP-LC method was developed for the
simultaneous assay of MTZ, FPB, PTF and MTC in an
injectable analgesic solution. lon painng based liquid-

liguid extraction into 1-octancl was used to isolate
FPB from MTZ, increasing sensitivity and selectivity.
FPB was extracted into 1-octancl as an ion pair with
picric acid and the organic layer was directly injected
onto the column. Direct injection caused no negative
effects on peak shapes or efficiency and avoids tedious
and emorprone sampling, solvent evaporation and
residue re-dissolution. The liguiddiquid exiraction
procedure required 16 minutes and provided good
AcCUracy.

The method was validated and applied to the assay
of all four compounds in an injectable pharmaceutical on
the Romanian market. This demonstrates the usefulness
of large volume injection of immiscible diluents in RP-LC
applications.
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