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_ At preSent, Flow—Injection Analysis (F1A) ranks among progressive analytical
methods, which are being gradually lmproved and developed. Like any new analytical
method, FIA still searches for and gradually finds its position in routine pracn'cal use.

Though the Czech and Slovak Republics belong to relatlvely small European

countnes they can boast of a long tradlnon in the analyhcal chemlstry research; no

wonder that the novel F 1A method made the Czechoslovak analyncal commumty aware
of ttself soon after its 1ntroduct10n in 1975 (l) A number of Czechoslovak research
teams and laboratones began to deal with the FIA techmque in the early 1980s.

 The development in the surroundlng countries of East and Central Europe was _
similar, e. g in Russia there was Prof Shpigun's (2) team and in Poland a group
around Prof TrOJanowrcz (3-5). -

There are two reasons for this great 1nterest in FIA in the Czech Repubhc and the
Slovak Repubhcs The ﬁrst one is econonncal FIA, thanks to its. 31mp11c1ty does not
reqmre costly apparatus since the FIA set-up can be assembled from individual parts
already avarlable in an ordmary analyncal laboratory. The second reason, and not an
irrelevant one, is that Prof. . Ruzwka who was the first to pubhsh the method (), is
of Czech ongin; though his FIA research was carried out abroad, Czech and Slovak
analysts have been much mterested in his findings and discoveries. |

The most dxstlngurshed centres of the former Czechoslovakla engaged in the
development new findings and apphcatlon of FIA mclude the Department of
Analyncal Chemlstry, Faculty of Natural Sc1ences Masaryk Umversrty, n Bmo
headed by Dr. Kuban ‘the team of Dr. Melnik in Kosice in Slovak Repubhk ‘and the

Department of Analytical Chemistry, Faculty of Pharmacy, Charles University, in



Hradec Kralové, where a team of several workers headed by Prof. R. Karli¢ek has been
engaged in the development, application and promotion of the FIA technique since the
beginning of the 1980s (6,7).

-The contribution of the above-mentioned laboratories consists in the development
of apparatus, in the fundamentél research of new techniques and methods increasing
particularly the selectivity and sensitivity of FIA determinations and in the
development of the methodologies of determination of a number of substances. Last but
not Ie_ast, the promotion of the FIA technique showing the versatile possibilities of its
use by Czéchoslovak analysts is also of importance, as evidenced by a number of
review papefs and overviews. (8-25).

A simple FIA 20 analyser composed of two three-channel vanable -speed
penstaltlc pumps, a double sample injector valve , and a manifold with reaction coils
was developed for versatile appllcatlon and utilisation particularly in agrochemical
laboratorie_s.‘ A | separate ﬂow-through detector (most frequently a commercial
spectrophotometric one - SPEKOL 10 with a flow-through cell) and a chart recorder
are connected .to the FIA 20 apparatus. In 1986 - 1989, the Agricultural Co-operaﬁve
Hradec Kralové - Pouchov mandfactured and sold about 100 sets of these simple and
accessible analysers with a series of application notes, which greatly helped to. spread
the method of FIA in the Czech Republic (26, 27).

Also the firm Laboratofni piistroje Praha made an attempt to develop and produce
an appafatus for FIA bdt this set-up in?olving also a photometric detector was destined
to fail in.the market already at the Averymoment of its origin in 1987 because of its
hrmted possxbxlmes of application and its high price (28) |

A slightly different way was selected by the team headed by Dr. Melnik, whose
automated PIA-01 analyser with a sample feeder and a photometric detector has been
employed for carrying out serial analyses in a ndmber of laboratories (29-32).
Unfortunately a more advanced version of such an apparatus operated by a PC failed to

find its manufacturer (33); Nevertheless most Czechoslovak research laboratories used



FIA-apparatus assembled from individual modules tailored to meet their particular
requirements. TR ’ :

The basic research in the field of FIA at the above-mentioned laboratories is
mainly directed at new ways of detection - a pneumatoamperometric detector (34-37),
use of a.diode-array d.etéctor for multi-component-analysis (3 840),.aadju§nnenta of the
sample into a state suitable for-quantitation directly in ‘the flow through system with the
use of ‘immobilised enzymes (41, 42), and analyte pre-concentration on chelating
sorbents '\orl activated silica gel (43-45). Detailed fundamental research was then carried
out by Dr. Kubai in the field of continual flow extraction in the liquid/liquid system
(46-51), frequently with subsequent AAS determination (52, 53)..

Use of semipermeable fmembranes'ffor separation: and. concentration of gaseous
components from mixtures rendered it possible to carry out highly selective and
sensitive determinations of hydrogen sulfide and hydrogen-cyanide (54, 55) and the use
of discriminated: - transport: through: solid membranes made it possible to apply
spectrophotometric: detection for the determination of sulfides (56) and ammonia.(57).
- Flow - injection analysis technique has been:successfully employed in a number of
cases where the quantitation by classical methods is not feasible, such:as util‘isa,tiox,llz of
hydroxylaminolysis in the flow-through system for: the determination of penicillins
(58), or fluorimetric detection for the determination of ergot alkaloids (59).

In the development of new methods of determination there is an obvious effort of
authors to simpiify the sample manipulation, i. e. the original sample is applied.into
the analyser and its further processing takes place only:in-the flow-through system:(60;
61). : Fni

It is very laborious and time-consuming to find the optimum conditions of
determination for more complex systems with the use of univariant optimisation. A
method of the experiment planning utilising the PC programme with a modified
simplex for effective multiparameter optimisation has been developed (62).

The original aims of the individual laboratories are reflected also in the practical

applications of FIA technique: analysis of environmental samples - waste water, gases



(55, 56, 63, 64), application in technological processes as, e.g., in the production of
lanthanoids (65-67), determination of a floatation reagent (68), moisture content (69) or
sulfur dioxide (70). ‘

FIA finds versatile possibilities of application also in the field of pharmaceutical
analysis and bioanalysis as shown by determinations of drugs in substances and dosage
forms (58, 59, 62, 71-73), and the components of. body fluids. FIA as a simple
automated technique is recently used for evaluating content uniformity in

pharmaceutical dosage forms with a low content of the active component (59, 77):

What are the trends of future development ?

FIA has been widely used in various fields - in control laboratories, in the control
of technological processes as well as in research - especially thanks to its simplicity,
convenient sample processing directly in the flow-through system and possible full
automation. That is why, according to the present authors’ viewpoint, its further
development is expected in the modifications resulting particularly in an increase in the
selectivity and sensitivity of analyses and in multi-component analysis using the
original samples, i.e. integration of separation techniques into the FIA system,

involving also the utilisation of biosensors (78):

Address for correspondence:

Dr. Petr Solich

Department of Analytical Chemistry
Faculty of Pharmacy, Charles University,
501 65 Hradec Kralové

Czech Republic



10.

REFERENCES -

Rﬁixéka J., Hansen E.H.:

FLOW INJECTION ANALYSIS. PART L A NEW CONCEPT OF FAST
CONTINUOQUS FLOW ANALYSIS.

Anal.Chim.Acta .78, 145:(1975).

Zolotov Y.A., Shpigun LX.:
FLOW INJECTION ANALYSIS IN THE USSR
Mlcrochem J. 45,225(1992).

Tro;anowmz M., Matuszewski W., Hulanicki A.:

FLOW INJECTION POTENTIOMETRIC DETERMINATION OF RESIDUAL
CHLORINE IN WATER.

Anal. Chim. Acta 136, 85 (1982)

Tro;anowxcz M. Szpunar-Lobmska I, Mlchalskl Z.:
: MULTICOMPONENT ANALYSIS WITH A COMPUTERIZED FIA SYS’I'EM USING

LED PHOTOMETRIC DETECTION
Microchim Acta 1, 159 {(1991).

Tro;anowmz M Meyerhoff ME.: ,
F1A ANALYSIS WITH IMMOBILIZED OXIDASE/PEROXIDASE ENZYMES AND

FLUORIDE ELECTRODE DETECTION

Electroanalysis (N.Y.) 2, 525, (1990).

Karligek R.:
FLOW INJECTION ANALYSIS, THE USE IN THE DETERMINATION OF DRUGS
Cesk. Farm. 31, 190 (1982). v

Karlidek R.:
DEVICE FOR ELOW. INJECTION ANALYSIS.
Chem.Listy 77(1), 100(1983).

Karlicek R., Polasek M.: ’
APPLICATION OF FLOW-INJECTION ANALYSIS IN CLINICAL BIOCHEMISTRY
Biochem. Clin. Bohemoslov. 15, 201 (1986). ,

Karli¢ek R., Polasek M.:
APPARATUS AND TECHNIQUES IN FL.OW-INJECTION ANALYSIS
Biochem. Clin. Bobemoslov. 16, 417 (1987). ]

Karliéek R.:

TRENDS IN THE DEVELOPMENT AND APPLICATION- OF THE FLOW
INJECTION ANALYSIS IN PHARMACY AND CLINICAL CHEMISTRY
Radioaktivita a Zivotné prostredie 13, 139 (1990).



11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

Karli¢ek R., DolejSova J.:

UTILIZATION OF FLOW-INJECTION ANALYSIS IN AGROCHEMICAL
LABORATORIES

Agrochemia 27,_ 273 (1987).

Karli¢ek R., Solich P.:

TRENDS IN DEVELOPMENT AND APPLICATION OF FLOW-INJECTION
ANALYSIS IN THE PHARMACEUTICAL ANALYSIS

Cesk.Farm. 41, 62 (1992).

Karli¢ek R_:

APPLICATION OF FLOW [NJECTION ANALYSIS T ECHNIQUE IN THE FOOD
TECHNOLOGY

Food-Industry 44, 166 (1993).

Kubaii V., Ingman F.:
PHASE SEGMENTATION IN LIQUID-LIQUID EXTRACTION CONTINUOUS

FLOW ANALYSIS

 Crit. Revs. Aual. Chem: 22 (1-2), 415 (1991).

Komairek J., Kubai V., Zdrdhal Z.

PRECONCENTRATION ON CHELATING SORBENT IN FLOW INJECTION
ANALYSIS USING FLAME ATOMIC ABSORPTION DETECTION ;
Chem. Listy ‘84 (9), 934 (1990).

Kubas V.: ' : ‘ -
SIMULTANEQCUS DETERMINATION OF SEVERAL COMPONENTS IN FLOW
INJECTION ANALYSIS o
(A'Review): :

Crit. Revs. Anal. Chem. 23, 15 (1992).

Kuban V.
LIQUID-LIQUID EXTRACTION FLOW INJECTION ANALYSIS
Crit. Revs. Anal. Chem. 22, 477 (1991).

Melnik S., Fejes J.:

: INIECTION DEVICES IN FLOW-INJECTION ANALYSIS

Chem. Listy 79 (9), 910(1986)

Fejes J., Melnik S.:
PUMPING TECHNIQUES IN FLOW- INJ'ECTION ANALYSIS
Chem. Listy 80 (6), 586 (1986).

Melnik S., Fejes J.:

DISPERSION IN FLOW-INJECTION ANALYSIS
Chem. Listy 81(3), 243 (1987).



21.

22.

23.

24,

25\,

‘Kubdi V.
'SOLVENT EXTRACTION IN THE FLOW INJECTION ANALYSIS 3

(A Review).
Réidioaktivita a Zivotné prostredie 13, 145 (1990).

Komarek J., Kubatt V., Zdrihal Z.:

THE USE OF CHELATING SORBENTS'IN FLOW INJECTION ANALYSIS
WITH FLAME ATOMIC ABSORPTION SPECTROMETRIC DETECTION
(A Review).

Chem. Llsty 84, 339 (1990)

Feje§ 1., Melnik S.:
OPTICAL METHODS IN THE FLOW INJECTION ANALYSIS
Chem. Listy 80, 1009 (1986).

Fejes J., Melnik S.:
COMPARISON OF THE FLOW-IMJECTION ANALYSIS CONTINUOUS »

- ANALYSIS AND HPLC

Radloaknvxta a Zivotné prostredie 6, 363 (1983).

~ Melnik S. FeJes I
:POSITION OF THE FLOW—INIECTION ANALYSIS AMONG DEVICES FOR THE

 ROUTINE ANALYSIS

26.

27.

28.

29.

30.

31.

Radioaktivita a Zivotné prostredie 6, 295 (1983)

Karli¢ek R.: )
ANALYZER FOR CI-IEMICAL ANALYSIS IN THE FLOWIENG SYSTEM

.CsPatentNo 17813 (1986).

FIA - 20 ANALYZER ,
Prospectus, Company ZD Hradec Kralové-Pouchov, (1987).

.FLOW -ANALYZER FIA 05

Prospectus, Company Laboratory devxces Praha, (1988)

FLOW INJECTION ANALYZER PIA-OI
Prospectus, Company Ustav radiologie a vyuZiti jademé techmk'y Koswe (1988)

Fejes J., Melnik S., Fe¢ik M., BalaZova M.

POSSIBILITIES OF THE. USE OF THE FLOW INJECTION ANALYZER PIA-ZO

Radioaktivita a2 Zivomé prostredle 12, 61 (1989)

Nezkusil J., Melik S.:

ALGORITM OF FAST LOGARITHMIC CALCULATION FOR: FLOW INIECTION
ANALYZERS ©

Chem. Listy 84 (7), 762 (1990).

— 51—



- 32

33.

34,

35.

36.

37.

38.

39.

40.

Melnik S., Fejes J., Nezkusil J.:

AUTOMATIC REDUCTION OF SAMPLE CONSUMPTION IN FLOW ]N.TECTION
ANALYSIS

Chem. Listy 84 (7), 772 (1990). - -

Melnik S, Nezkusil J.:
THE COMPUTER-CONTROLLED FIA-ANALYZER
Fresenius Zeitschrift fiir Analytische Chemie- 334 (7), 58 (1989).

Trojinek A., Bruckenstein S.:

ANOVEL FLOW-THROUGH PNEUMATOAMPEROMETRIC DETECTOR FOR
DETERMINATION OF NANOGRAM AMOUNTS OF NITRITE BY FLOW- .
INJECTION ANALYSIS |

Anal, Chem. 58 (4), 866 (1986).

Trojanek A., Papoff P.:
PNEUMATOAI\/IPEROMETRIC FLOW-INJECTION DETERMINATION OF IOD]DE
Anal. Chim. Acta 247 (1), 73 (1991).

Trojanek A., Bruckenstein S.:
FLOW-INJECTION ANALYSIS OF VOLATILE, ELECTROINACTIVE ORGANIC

.COMPOUNDS AT A PLANTINUM GAS DIFFUSION MEMBRANE ELECTRODE

BY THE USE OF A REDOX MEDIATOR
Anal. Chem. 58 (4), 981 (1986).

Trojanek A., Bruckenstein S.:

FLOW-INJECTION ANALYSIS OF PHENOLS VIA BROMINATION AND
DETECTION OF UNREACTED BROMINE AT A PLATINIZED GAS DIFFUSION
MEMBRANE ELECTRODE

Anal. Chem. 58 (4), 983 (1986).

Kubad V., Dolezal P.:

MULTICOMPONENT DETERMINATION BY FLOW INJECTION ANALYSIS
USING THE PU 4021 DIODE ARRAY DETECTOR.

DIRECT DETERMINATION OF LANTHANIDES

Collect. Czech. Chem. Commun. 53 (3), 543 (1988)..

Dolezal. P., Kuban V.:

THE DETERMINATION OF Cu, Ni AND Co USING 2-/2-PYRIDYLAZO/
1-NAPHTOQOL-4-SULFONIC ACID BY MULTICOMPONENT FLOW INJECTION
ANALYSIS (MC FIA)

Collect. Czech. Chem. Commun. 53, 1162 (1988).

Kubaii V., Gladilovich D.B.:

SHVIULTANEOUS DETERMINATION OF IRON AND COPPER IN WATERS
BY MULTILIGAND FLOW INJECTION ANALYSIS

Collect. Czech. Commun. 53, 1461 (1988).



41,

42.

43.

44.

45.

46,

47.

43.

49,

Solich P., Polasek M., Karli¢ek R., Valentova A.; Marek M.:

: 'SPECTROPHOTOMETRIC FLOW-INJECTION DETERMINATION OF UREA

IN BODY FLUIDS BY USING AN IMMOBILIZED UREASE REACTOR
Anal. Chim. Acta 218, 151 (1989).

Solich P., Karlidek R., Polaek M.:

' THE METHOD OF FLOW INJECTION ANALYSIS AND THE USE OF

IMMOBILIZED GLUCOSE OXIDASE: GLUCOSE DE'I'ERMINATION ]N FOOD
PRODUCTS

~ Potravin. vedy 9 (2), 81(1991).

"Kubaii V., Havel. J., Pato¢kova B.:

FLUOROMETRIC DETERMINATION OF BERYLLIUM WTTH :
3-HYDROXY-2-NAPHTOIC ACID BY FLOW INJECTION ANALYSIS:
AFTER PRECONCENTRATION ON A SILICAGEL MICROCOLUMN
Collect Czech. Chem Commun. 54 (7) 1777 ¢ 1989)

Kubait V , Bulawa R.

-~THE FIA DETERMINATION OF LEAD ‘WITH 4- /2-PYRIDILAZO/ RESORCINOL

AFTER PRECONCENTRATION ON:A MICRO COLUMN OF ‘A CHELATING:

SORBENT
Collect Czech. Chem Commun. 54(10), 2674 (1989).

Kuban vV, Komarek J., Zdrahal Z.:. : :

DETERM]NATION OF TRACE CONCENTRATIONS OF COPPER BY
FLOW-FAAS AFTER PRECONCENTRATION ON CHELATING SORBENTS
Collect. Czech. Chem. Commun. 54 (7), 1785 (1989), ;

Kubét V., Komarek J., Cajkova D.:

-FLOW= INIECTION EXTRACTION {FIE) IN' FLAME ATOMIC. ABSORPTION

SPECTROMETRY
Chem. Listy 84 (4), 376 (1990).

Kubai V., Danielsson L.G., Ingman F.:

‘COMPARISON OF SEGMENTORS FOR LIQUID-LIQUID EXTRACTION

FLOW-INJECTION ANALYSIS
Talanta 37 (12), 1169 (1990).

Kubai V., Ingman F.:

THE DESIGN OF A MULTICHANNEL DROPPING SEGMENTOR FOR LIQUID-
LIQUID EXTRACTION CONTINUOUS FLOW-INJ'ECTION ANALYSIS

Anal. Chim, Acta 245 (2), 251 (1991). :

Kuban V.:

STUDY OF THE FILM FORMATION PROCESS IN LIQUID-LIQUID
EXTRACTION FLOW INJECTION ANALYSIS

Collect. Czech. Chem. Commun. 56 (6), 1228 (1991).



50.

51.

52.

53.

54.

55.

56.

57.

Kubai V., Danielsson L.G., Ingman F.:

THE DESIGN OF COAXLAL SEGMENTORS FOR LIQUID-LIQUID EXTRACTION

FLOW INJECTION ANALYSIS
Anal.Chem. 62, 2026 (1990).

Kubad V.:
DETERM]NATION OF 1-OCTANOL/WATER PARTITION COEFFICIENTS BY

- FLOW INJECTION EXTRACTION (FIE) WITHOUT PHASE SEPARATION

Anal.Chim.Acta 247, 493 (1991).

Kubaii V., Komarek J., Cajkové D., Zdrahal Z.:

DETERMINATION OF MAGNESIUM BY FLOW INJECTION ANALYSIS WITH
FLAME AAS DETECTION

Chem. Papers 44 (3), 339 (1990).

Kuban V., Komarek J , Cajkové D.. '
THE DETERMINATION OF COPPER BY FLOW INJECTION ANALYSIS WITH
FLAME AAS DETECTION AF TER PRECONCENTRATION BY SOLVENT '

"EXTRACTION -

Collect. Czech. Chem. Commun 54 (10) 2683 (1989).

Kubai V., Desgupta P.K.:

SELECTIVE DETERMINATION OF GASES BY TWO- STAGE MEMBRANE
DIFFERENTIATED FLOW INJECTION ANALYSIS. DETERMINATION

OF TRACE HYDROGEN CYANIDE IN THE PRESENCE OF LARGE
CONCENTRATIONS OF HYDROGEN SULFIDE '

Anal. Chem. 64, 1106 (1992).

Kubai V.: : '
GAS PERMEATION AND PRECONCENTRATION IN THE FLOW INJECTION
DETERMINATION OF ACID-AVAILABLE CYANIDE IN WASTE WATER

Anal. Chim. Acta 259, 45 (1992).

Kuban V., Dasgupta P.K., Marx J.N.

NITROPRUSIDE AND METHYLENE BLUE METHODS FOR SILICONE
MEMBRANE DIFFERENTIATED FLOW INJECTION DETERMINATION OF
SULFIDE IN WATER AND WASTEWATER

Anal. Chem. 64, 36 (1992).

Solich P., Cap P., Karlicek R.:"

DETERMINATION OF AMMONIUM NITROGEN IN WATER AND SOIL BY
FLOW-INJECTION ANALYSIS ‘

Agrochémia 31, 87 (1991).



58.

59.

60.

61.

62.

63.

Karligek R. Sohch P.: : '
HYDROXYLAMINOLYSIS OF. B-LACTA.MS AND: ITS USE FOR THE

DETERMINATION OF PENICILLINES BY THE METHOD OF FLOW-INIECTION

ANALYSIS (FIA) -
Cesk Farm. 39:(2), 77 (1990)

Polasek M., Solich P., Karli¢ek R.

FLUORIMETRIC DETERMINATION OF ERGOTAMINE IN MEDICINAL
PREPARATIONS BY THE METHOD OF FLOW INIECTIONANALYSIS '
Cesk. Farm. 38 (1), 1-(1989). : L

Karlicek R., DolejSova J., Polasek M.:

SIMULTANEOUS DETERM]NATION OF NITRITE AND‘ NITRATE USING FLOW
INJECTION ANALYSIS :

Agrochémia 28, 119 (1988).

Karlidek R., Kantorova H.:

TOTAL BILI_RUBIN DETERMINATION IN SERUM BY FLOW INIECTION :
ANALYSIS ‘

Biochemia Clin. Bohemoslov 18, 457 (1989)

Karlicek R., Solich P.: :
DETERM]NATION OF TETRACYCLINE ANTIBIOTICS BY FLOW-]NJECTION «
ANALYSIS WITH SPECTROPHOTOMETRIC DETECTION !

Anal, Chim, Acta 285, 9 (1994).

Novak M. Hlatky J.:
DETERN[ENATION OF LOW CONCENTRATIONS: OF HYDRAZ]NE

- BY FLOW-INJECTION ANALYSIS *

Chem. Listy 82 (12), 1307(1988)

64.

65.

" 66.

Kra_]ak V. :
METHOD OF FLOW INJECTION ANALYSIS-CHLOR]DE ESTIMATION IN
WATER

‘Cesk. Hyg. 34(3), 174 (1989):

Gladilovich D.B., Kubai V.: ' ,
SPECTROPHOTOMETRIC DETERMINATION OF LANTHANIDES AND YTTRIUM
BY FLOW INJECTION ANALYSIS, - USING CHROME AZUROL S IN THE '
PRESENCE OF CATIONIC SUFRACTANT S: , e :

- Chem. Pap 42 (3), 607 (1989)

Vacha P Strouhal R DolezalB )
DETERMINATION OF SAMARIUM BY FLOW INIECTION ANALYSIS 1
Sb. Vys. Sk. Chem.-Technol. v Praze

Anal. Chem. H 23, 5 (1989).

._55_



67.

68.

69.

70.

71.

72.

73.

74.

Gladilovich D.B., Kuba V., Sommer L.;

DETERMINATION OF THE ‘SUM OF RARE-FARTH ELEMENTS BY FLOW
INJECTION ANALYSIS WITH ARSENAZO II1, 4- /2-PYR]DYLAZO/RESORCINOL
CHROME AZUROL S AND 5-BROMO-2-/PYRIDYLAZO/-5-
DIETHYLAMINOPHENOL SPECTROPHOTOMETRIC REAGENTS

Talanta 35, 259 (1988).

Kopanica M., Stard v, , Trojanek A.:-

DETERM]NATION OF THE FLOTATION COLLECTOR ETHYLXAN THATE
BY FLOW-INJECTION ANALYSIS

Talanta 37 (11), 1067 (1990).

.Liang Ch., Vacha P., Van der Linden W.E.:

FLOW- INJECTION ANALYSIS WITH KARL FISCI—IER REAGENT
AND A BIAMPEROMETRIC DETECTION SYSTEM
Talanta 35 (1), 59 (1988).

Krausova J., Jedlickova J.: ' '
DETERM]NATION OF SULFUR DICXIDE IN WIN‘E AND BEER BY FLOW
INJECTION ANALYSIS :

Prim. potraviny 41 (1), 40 (1990).

‘Polasek M.; Karlidek R_, Solich P.:

QUININE DETERMINATION IN SOME MASS-PRODUCED PHARMACEUTICALS
BY FLOW INJECTION ANALYSIS (FIA) WITH FLUORIMETRIC DETECTION
Cesk. Farm. 36 (5), 201 (1987).

Koupparis M.A., Barcuchova A.:

AUTOMATED FLOW INJECTION SPECTROPHOTOMETRIC DETERMINATION
OF SOME PHENOTHIAZINES USING IRON PERCHLORATE: APPLICATIONS
IN DRUG ASSAYS, CONTENT UNIFORMITY AND DISSOLUTION STUDIES
Analyst 111 (3), 313 (1986)

Solich P., Sedliakova V., Karli¢ek R.:

SPECTROPHOTOMETRIC DETERMINATION OF CARDIAC GLYCOSIDES BY
FLOW-INJECTION ANALYSIS

Anal.Chim.Acta 269, 199 (1992).

Kubai V., Gladilovich D.B., Sommer L., Popov P.:

MIXED REAGENTS IN MULTICOMPONENT FLOW-INJECTION ANALYSIS.
SIMULTANEOUS DETERMINATION OF IRON AND COPPER IN BLOOD SERUM
WITH MIXED BATHOCUPROINE DISULF ONATE AND BATHOPHENANTROL]NE
DISULFONATE OR FERROZINE

Talanta 36 (4), 463 (1989).



75.

76.

717.

78.

Polasek M., DolejSova J., Karhcek R.:

~ FLOW- INJECTION DETERMINATION OF TOTAL PROTEIN CONTENT IN BLOOD

SERUM WITH USE OF BIURET REACTION
Biochem. Clin. Bohemoslov. ‘18, 145:(1989).

Solich P., Karli¢ek R.:

DETERMINATION OF CALCIUM IN SERUM AND URINE BY FLOW-INJECTION
ANALYSIS

Blochem.CthBohemos_lov. 19, 73 (1990).

Solich P., Karli¢ek R., Opletal L.:
FLOW-INIECTION SPECTROPHOTOMETRIC DETERMINATION OF

HYRCANOSIDE IN TABLETS
Pharmazie 48, 194 (1993).

Polasek M., Gorton L., Applgvist R., Marko-Varga G., Johanson'‘G.:

AMPEROMETRIC GLUCOS SENSOR BASED ON GLUCOSE DEHYDROGENASE
IMMOBILIZED ON A GRAPHITE ELECTRODE MODIFIED WITH AN N,N-BIS
/BENZOPHENOXAZINYL/ DERIVATIVE OF BENZENE 1,4-DICARBOXAMIDE -
Anal. Chim. Acta 246 (2), 233 (1991) '





