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Separacni techniky— rozdéleni oblasti pusobnosti

HPIC - iontova chromatografie

polarita

molekulova hmotnost
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Separacni techniky — feseni Thermo Scientific
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« Absolutni jedni¢ka na trh

- Kapilarni i standardni
systémy

» software Chromeleon

lontova Kapalinova Plynova
Chromatografie Chromatografie Chromatografie

Vanquish

UHPLC'

focused

* Flexibilita — vyménné
« Ultra HPLC nejvy$si tfidy rvnoduly
standardni systémy « Spi€kova GC-MS technik

» software Chromeleon

» software Chromeleon
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plynova chromatografie
elementarni

priprava vzorku GC  temperace  kapalinova chromatografie

ANALYZA elektrochemie UV-VIS spektrometrie lyofilizatory

analyza  povrch( separaEni
REOLOGIE

techniky BET. GC-MS koncentratory CHNSO  analyza
Hypercarb  AAS hmotnostni SPEKTROMETRIE

PLYNOVA CHROMATOGRAFIE




TRACE 1300/1310 - reSeni Thermo Scientific

termostatovany kolonovy Autosampler TriPlus RSH

prostor 1000 der” - rychly
narust teploty

GC moduly -
~ vymeénitelné
uzivatelem

nastfik kapalin

headspace

SPME

moznost automatické vymeény stfikacek
moznost rychlého michani — vortex
nastfik z malych objemu — bottom sensing

il

?

vzivatelske rozhrani a
software Chromeleon

Servisni a aplikacni podpora, spotrebni material

: praqolab Dermprhe



TRACE 1300/1310 — GC-MS/MS systémy

NeverVent Technologie

Vyjimatelny
iontovy zdroj bez
nutnosti poruseni
vakua

Thermo

SCIENTIFIC

ISQ 7000 Excelentni rigidita

Precizni kovové ty¢e — moznost '

Nelinearni draha
bezproblémového &isténi Vacuum Interlock

eliminuje neutralni
kontaminanty

INJ .
! b Vyména kolony
bez nutnosti

poruseni vakua

Collision

TSQ 9000  cel V-Lock

Uspé&sny design

ThermoFisher
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TRACE 1300/1310 — GC-MS ISQ 7000

S/N >750:1 > 2000:1 > 300:1 (100fg oncolumn)
IDL <10 fg <5fg

00 instalacni specifikace

B 1ypicka specifikace

i ‘-

Moznost upgradu jednotlivych modult
; praqolab Dermprhe



TRACE 1300/1310 — GC-MS/MS TSQ 9000

IDL

* SRM detekéni limit pfistroje ovéreny
pri instalaci (5 fg OFN nastfik n=8, 99%
shoda)

f Iif_‘“)‘

Moznost upgradu jednotlivych modult
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TRACE 1300/1310 — GC-MS/MS systémy — rozdil citlivosti mezi zdroji AEI a El

unts

10 pg on-column
ridiazole
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AEI zdroj
Area=22097
4

~3.5x

El zdroj
Area=64724

AEI

paprsek elektronu

ExtractaBrite

[ paprsek elektronl ]

Uzky iontovy paprsek pro zvyseni odolnosti a
citlivosti

Rozptyleny iontovy paprsek
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plynova chromatografie priprava vzorku GC  temperace  kapalinova chromatografie

elementarni ANALYZA elektrochemie UV-VIS spektrometrie lyofilizatory
analyza  povrch( separacni techniky BET. GC-MS koncentratory CHNSO  analyza
REOLOGIE Hypercarb AAS hmotnostni  SPEKTROMETRIE

KAPALINOVA CHROMATOGRAFIE




Thermo Scientific LC Portfolio

HPLC systemy UHPLC systemy
Rutinni analyzy _ Flexibilni, vykonné systémy; vyvoj metod Vyzkum & HT

Vanquish Duo Workflows

Vanquish Horizon
*\Vysokotlaké binarni

UltiMate 3000 gradienty
RSLCnano Vanquish Flex -épicj:kové presnost a
EASY-nLC 1200 Uit ate 3000 -Vysokotlaké binarni a spravnost o
Vanquish Core “UHPLC systémy pro = SI/B'a S : nizkotlaké kvartérni *Dva rezimy termostatovani
: i 0 gradienty *Bezkonkurenéni citlivost
UltiMate 3000 SD Nano/Cap/Micro s
Vvnikaiici rozsahy ’POI_dkPOF? specialnich *Dva rezimy detekce
. . *Vynikajici pro “Ideini pro proteomické aplikaci termostatovani *Biokompatibilni
/LIIIII\)AnEIIaethOO pasie gﬁ&ii‘:m HPLC aplikace *Binarni a kvartérni *Biokompatibilni *Integrace vice detekénich
UHPLC systéemy sIntegrace vice moznosti
sErI(éIgﬁIIInge a °\\//Zygrlll(<§nc' propustnost dete§I<én|’ch moznosti

Az 700 bar 800-1200 bar Az 1000 bar 1500 bar

1 praqolab
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Vanquish — novy unikatni design

Seie‘;:;::Science‘ ZASOBNIKY MF

Scientists’ Choice Awards
2015

WINNER m - [

)/ \

N | oH ]“EF‘“?L TERMOSTAT
o T KOLON

CORONA CAD
DAD (10 mm nebo
60 mm
AUTOSAMPLER ,
CERPADLO
2 praqoiab Thermerisher



Vanquish - Tf¥i zpusoby. Dvé cesty. Jedno integrované reseni.

[ o
/g!{ﬁ“t e
N\ 7 \

Dual LC

i+ Dvoukanalovy standardni system

\ Tandem LC/LC-MS

%)« Systém pro efektivni vyuziti detektoru

VSECHNY MOZNOSTI V JEDINEM PRISTROJI!!

13 praqolab ThermoFisher
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Vanquish Duo pro dualni LC — konfigurace

Any two of:

m— (Optical
Detector

Charged

Aerosol Detector

= Mass Spec

14
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Vanquish Duo - Simultanni stanoveni vitaminu

Simultaneous determination of water- and fat-soluble
vitamins in tablets and energy drinks by using a novel
Vanquish Flex Duo system for Dual LC

Detector left
DAD

Chromatografické podminky pro vitaminy rozpustné ve vodé.

rozpustnych ve vodeé a v tucich

Chromatografické podminky pro vitaminy rozpustné v tucich.

Kolona: Acclaim RSLC PolarAdvantage I Kolona: Acclaim RSLC PolarAdvantage |l
Detector right (150 x 2.1 mm, 2.2 um, 120 A) (250 x 2.1 mm, 2.2 ym, 120 A)
= . s ra . . ra
5 E’ § draselny, pH 3.8 (upraveno Mobilni faze B: ~ Methanol
(o P . “
5 § g kyselinou fosfore¢nou) Gradient: Gas (min) B (%)
S8 g Mobilni faze B:  70:30 acetonitril/25 mM o o0
8 ey 8 dihydrogenfosfore¢nan draselny, pH 3.8 5 96
L R
: 1 1 = S < . o
gual Slpllt 6 6 % Gradient: Cas (min) B (%) . o
ampler =
P Q 0 0 8.6 100
O 5 36
15 100
7 36
Pump left Pump right 15.1 90
10 100
Dual Pump 25 90
14 0
Prutok: 0.4 mL/min
25 0 o o
Teplota: 25 °C (pasivni ohiev)
Prutok: 0.4 mL/min
Teplota: 25 °C (pasivni ohfev)
15 praqolab ThermoFisher
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Vanquish Duo - Simultanni stanoveni vitaminu rozpustnych ve vodé a v tucich

Detector left
DAD

Detector right a

68.6 1. Ascorbic acid
2. Thiamine
60.0 3. Pyridoxin
4. Nicotinamide
50.0 5. Pantothenicacid
6. Folicacid
400 o 7. Riboflavin
£ w0
' 5
20.0
100 k 7
00 2 3 6 ﬂ

0.18 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.02

1. Retinol 6. &Tocopheroe
1488 2 Refindlacetate 7. o-Tocopherole acteste
3. Ergocalciferol 8. y-Tocopherole
1250 4. Cholecaldiferol 9, o Tocopherole 7
5. Menaguinone 10, Phyllochinone
100.0

10

—

0.15 250 5.00 750 10.00 12.50 15.00

Minutes Minutes
DAD Separace vitaminQ rozpustnych ve vodé. OranZova: 210 nm; modra : Srovnani smésného standardu (oranzova) 100 ug/mL vzorku
= 270 nm. (modra) pfi 280 nm.
=
= (0]
5 @5 S
= == Stated Amount Measured Stated
EME © Measured
= W5 S on Label Amount Amount on Amount
Q
S 3 g [mg/100 mL] [mg/100 mL] Label [ma/tablet]
% O Ascorbic acid - < 0.002* [mg/tablet]
Dual Split g Thiamine - < 0.020* Retinol 0.6 < 0.0002*
Sampler <_3> Pyridoxal - < 0.004* Retinol acetate - 0.9
O Pyridoxin 2 3 Ergocalciferol - < 0.0002*
Nicotinamide 8 8 Cholecalciferol - < 0.0002*
Pump left Pump right Pantothenic acid 2 2 Menaquinone - < 0.0002*
Dual Pump Folic acid - < 0.001* 8-Tocpherole - <0.0017*
Cyanocobalamin 0.002 < 0.002* a-Tocopherole acetate 10 26.5
Riboflavin - < 0.001* y-Tocopherole - < 0.0027*
a-Tocopherole 6.1 0.4
Phyllochinone 0.03 0.01
Retinol palmitate - < 0.0005*
16 praqolab ThermoFisher
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Vanquish Duo — simultanni UV and MS detekce

2.5e7 Aktivni farmaceutické pfisady

[M+7H]7+
643.0
2.0e7

1.5e7 [M+6H]6*

750.0

Intensity
[eounts]
o
@
Q

[M+4H] 4+
1124.9

[M+8H]8* [M+5H]5+
562.8 900.0
5.0e6

[M+3H]3+

1499.1

0.0e0 n : . | ; .
500 1000 1500 2000

Mass [m/z]

120 -

LL-37
100

75 A

50

LL-37 RKS

25 | LL-37 SKE
0 4

0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 45 5.0 5.5
Retention time (min)

UV chromatogram pfi 214 nm

17 praqolab ThermoFisher
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Thermo Scientific LC-MS: novy hmotnostni spektrometr s jednoduchym kvadropoélem

- Zlepsena detekce nizkych
molekulovych hmotnosti

* Odolny a kvalitni design

* Vysoce vykonné zdroje HESI Il a
APCI

» Ultra rychla elektronika
* Robustni provoz
* Inovativni a chytry software

Nejlepsi MS s jednoduchym kvadrupolem jak pro zaCateCniky tak experty

18 praqolab ThermoFisher
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plynova chromatografie
elementarni

priprava vzorku GC  temperace  kapalinova chromatografie

ANALYZA elektrochemie UV-VIS spektrometrie lyofilizatory

analyza  povrch( separaEni
REOLOGIE

techniky BET. GC-MS koncentratory CHNSO  analyza
Hypercarb  AAS hmotnostni SPEKTROMETRIE

IONTOVA CHROMATOGRAFIE




lontové chromatografy Thermo Scientific

il

Dionex Aquion Dionex Integrion Dionex ICS-4000 Dionex ICS-6000+

20 praqolab ThermoFisher



lontové chromatografy Thermo Scientific

Moznosti Aquion Integrion 1CS-4000 ICS-5000*

HPIC (high performance IC) N 57é v

\

Elektrolyticky regenerovatelny supresor \/
ﬁ Automatizovana priprava vzorku ‘/
b Automaticka tvorba mobilni faze

Gradientova separace

Elektrochemicka detekce

SRR
NILNLNILNAN

QD detekce naboje

Pouziti 4 um kolon

N
"NENENENENAN

MozZnost kapilarni 1C
Modularita
Duélni systém

Mechanicky gradient (kvart. pumpy)

2-D chromatografie

SRS 1 S PN

21 praqolab ThermoFisher
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lontové chromatografy Thermo Scientific

Dionex Aquion Dionex Integrion Dionex ICS-4000 Dionex ICS-6000+

Rutinni laboratore s vétsim

Rutinni laboratore s Vykonny, Spi¢kovy

Y, « o ¢ 0; Kapilarni IC o pe s
mensim poctem vzorku poctc_em ,vzorku, , P modularni dvoukanalovy
Precizni stanoveni
ThermoFisher
2 ptaqoiab



lontové chromatografy Thermo Scientific — unikatni vlastnostsi

Suprese - DRS, ERS, membranova/elektrolyticka Eluent generator

Odpad Analyt (X) Odpad
/ K*OH-
elﬂent
| 4 K*
120, H,0, H,
On* > H'+ —H,0 2

H*+ O,

oH o M on B | Bl
H,+ OH_
X 2 ﬂ\ ﬁ\

H,0 in H,0 H,0 M2t OH™ KOH H,

(] s e
H,0 do detektoru

Anoda \ / Katoda

Membrany

23 praqolab ThermoFisher



lontové chromatografy Thermo Scientific — unikatni vlastnostsi

Suprese - DRS, ERS, membranova/elektrolyticka

. Suprese BEZ externich chemikalii

Odpad Analyt (X) Odpad
K* OH-

1 elje'nt 1 . Velmi nizky Sum pozadi
H,O,

Oy H+ —Hof | MO

-~ 2 i ; o . )

+ OH - > KOH . Nizke detekcni limity

H+ 0, H, + OH.:
X w
H,O in H,0 H,O . Lepsi reprodukovatelnost
| h | g Doplfiuje se pouze deionizovana
H,0 do detektoru H,0 voda.
Anoda \ / Katoda
Membrany P Cista prace
2 praqolab ThermeFisher



lontoveé chromatografy Thermo Scientific — unikatni vlastnosti

Precizni pfiprava mobilni faze

Nizké detekeni limity

Lepsi reprodukovatelnost

|zokraticka i gradientova separace

Snizené naklady na udrzbu Cerpadel

Doplriuje se pouze deionizovana
voda = Cista prace

Eluent generator

B ]

-— —

H,0 M2t OH™ KOH H,

- O

25
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lontové chromatografy Thermo Scientific — unikatni vlastnostsi

Moznost pouziti vysokych tlaku (az 410 baruq, tj. 6 000 psi) a kolon s ¢asticemi 4 ym

2.5
20] l“
30 pL/min, 4
4141 psi 5
1 - 4
20 pL/min, ~
uS /2875 psi uS 5IP5 6
10 pL/min,
1508 psi J
| N 3 A
- ' ' f \ 4 pm, 2050 psi
. y I
15 Bin 10 pm ps
0 . :
4 8
Vyssi prutoky uS min
0 Vyrazne lepsi rozliseni
0 12 3
min
Snizeni casu analyzy
2 praqolab Termenae



IC-MS - Stanoveni nizkych koncentraci halogenoctovych kyselin, bromiénanu a

dalaponu v pitne vode

Dionex ADRS 600 (2 mm) Suppressor,

Thermo Scientific™ |SQ ™ EC Suppressor ggz::r;arlnvc\:g\tee’r;g(r):: ((:flljc;\r/ér(])t.s mL/min),
ISO hmotnostni spektrometr Detection/suppressor
compartment 15°C
*  Mass range 10-1250 m/z ‘Cer::i’erat“ret —
ell temperature
- Pouze HESI Backgmznd
G Pro IC-MS nebo LC-MS conductance <1 uS/cm
System backpressure  ~3700 psi
Noise <1 nS/cm
Run time 40 min

Chromatographic conditions

Table 3. Chromatographic conditions

Parameter Value

Dionex lonPac AG31 Guard Column,
2 x 50 mm (P/N 303148)

Detection 2, mass spectrometry

MS detector

ISQ EC single quadrupole MS

lonization interface

Electros
mode

pray ionization (ESI), negative

Diverter valve switch
time

0-2, 9-11.5, and 20-23 min to waste

Columns Dionex lonPac AS31 Analytical Column, Sheath gas pressure 35.0 psi
2 x 250 mm (PN 303147) Aux gas pressure 2.0psi
17 mM KOH from -5 to 11.5 min, _ Sweep gas pressure 1.0 psi
Eluent 17-85 mM KOH from 11.5to 18 min, -
85 mM KOH from 18 to 39 min, Foreline pressure ~1.72 Torr
17 mM KOH from 39 to 40 min Source voltage -3528 V
Eluent Dionex EGC 500 KOH cartridge with Vaporizertemperature 350 'C
uent source ;
Dionex CR-ATC 600 lon transfer tube 150°C
Flow rate 0.3 mL/min temperature
Injection volume 100 L in Push-Full mode Chrom. filter peak 30s
Column temperature ~ 15°C width

Method type

Scan mode (Table 4)

27
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IC-MS - Stanoveni nizkych koncentraci halogenoctovych kyselin, bromiénanu a

dalaponu v pitne vode

€ mmmmm e e e e m e m e —————
| DI Water ” DI Water | | A

1
1
1
) i
c EX CR H
O O —> Injection Reg Out
B valve

p
A4 Waste &= ’0 : o Suppressor
S L Dionex lonPac Columns R —
/ RegIn pr— Conductivity
4 - Detector
e

IC Diverter Valve in
©) “Load” Position

Thermo Scientific™ ISQ™ EC
ISO hmotnostni spektrometr ;’?

L2
*  Mass range 10-1250 m/z

. Pouze HESI
*  ProlIC-MS nebo LC-MS

Chromeleon
Sp ~ A8 Chromatography
- Data System (CDS)

28 praqolab ThermoFisher



IC-MS - Stanoveni nizkych koncentraci halogenoctovych kyselin, bromiénanu a

dalaponu v pitne vode

Chromatografické parametry Detekce 1, vodivostni
Dionex ADRS 600 (2 mm) Suppressor,
Parameter hodnota

Supresor external water mode (flow 0.3 mL/min),
Dionex lonPac AG31 Guard Column, legacy mode, 75 mA current
kolony 2 x 50 mm (P/N 303148) . Teplota detekéniho
Dionex lonPac AS31 Analytical Column, /subresorového 15°C
2 x 250 mm (P/N 303147) P
kompartmentu
17 mM KOH from -5 to 11.5 min .
' Tepl I 1
cluent 17-85 mM KOH from 11.5to 18 min, ep _Ota cely 5¢C
85 mM KOH from 18 to 39 min, Vodivost <1 pSlom
i di
17 mM KOH from 39 to 40 min poza
. Dionex EGC 500 KOH cartridge with tlak ~3700 psi
Zdroj eluentu . -
Dionex CR-ATC 600 Sum <1nS/cm
pratok 0.3 mL/min Cas 40 min
Objem nastfiku 100 pL in Push-Full mode Detekce 2, hmotnostni detektor
Teplota kolony 15°C MS detector ISQ EC single quadrupole MS
1.00e4 lonization interface Electrospray ionization (ESI), negative
] mode
. 3 7 Doba prepnuti .
i 4 . _
] ] 6 ventilu prepinace 0-2, 9-11.5, and 20—23 min to waste
E No. Peak Tlak plynu plasté 35.0 psi
] 1 MCAA .
] 2 2 MBAA Aux tlak plynu 2.0 psi
B 3 Bromate i
g ] 4 Dalapon Sweep tlak plynu 1.0psi
2 5  DCAA Foreline pressure ~1.72Torr
° ] 9 10 11 A Napéti zdroje 3528V
. . 7  DBAA -
. S 8 TCAA Vaporizer temperature 350 “C
] J\ 9  BDCAA
- 10 CDBAA lon transfer tube .
] 11 TBAA temperature 150°C
E J Chrom. filter peak
] width ’ 30s
0.00e0 -
rr~.»~nr o~ o~ .+ o~~~ 1 1 .t 1t [ t 1t 1 T [ Tt Tt T T
0 10 20 30 20 Method type Scan mode (Table 4)
Time (min)

Chromatogram (MS profile) 10.0 ug/L HAAs, bromate, and dalapon

29 praqolab ThermoFisher
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Separacni techniky — VSE POD JEDNIM SOFTWAREM

00 0 0 0 0 0 A 0 0 00 0

7
O4Mar) 144

|

1809

T 14 EPA 8270 Camvaton 63L00 Ten #7
] counts
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Separacni techniky — VSE POD JEDNIM SOFTWAREM

GC, LC, IC VCETNE MS

Rychlost, spolehlivost

Intuitivni ovladani

Moznost exportu do MS Office

Moznost komunikace (ovladani,
vysledky) pfistroju jinych vyrobcu

Presna prace, presne vysledky

31

praqolab

ThermoFisher
SCIENTIFIC



www.pragolab.cz
m linkedin.com/company/pragolab-s-r-o-
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