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Nazev technologie / vybaveni: Spektrometr pro méieni absolutniho cirkuldmiho dichroismu

Strucny popis technologie / vybaveni a stanoveni vyzkumného Gcelu a vyuZiti:

CD spektrofotometr umoziiuje stanoveni sekundarn! struktury proteind (proteinovych antigent) a peptidl,
které budou pfipravovany v ramci projektu FIT pro konstrukci vakein, vyvoj diagnostik a teranostik. Dalsi
vyuziti je planovano pro studium elasticity lipidnich membran, stanoveni zmény konformace a termaini
stability biopolymert. Technologie je planovana pro vyzkum a vyvoj nanoéastic na bazi lipoplext pro clieni
leciv a genetickych vakcin ve formé konstruktl nukleovych kyselin (siRNA, mRNA, antisens oligonukleotidy,
pDNA). Na VUVel bude CD spektrofotometr vyuzivan v ramci projektu FIT, CENATOX, Admirevet a dal§ich
navazujicich vyzkumnych projektl. Piistroj bude vyuZivan také vramci spoluprace siCRC (spoleénd
laboratof pro nanofarmakologii NanoPharm) pfi vyvoji novych diagnostik a teranostik na bazi cilenych
nanoCastic. Pfistroj bude také vyuZivan pro srovnavani vysledkd s daldimi laboratofemi v zahraniéi, proto je

kladen diraz na méieni absolutniho cirkuldmiho dichroismu.

- Popis parametru - | Zadavatelem | Uchazeéem | Zavaznost
LR | pozadovana cenablzend b o babe et g
e e | hodnota | hodnota

CHROMSPEC spol. s r.0.

Applied Photophysics Ltd.

Chirascan — Plus qCD

Spektrometr pro méfeni absolutniho Ano Ano Podminka

cirkulariho dichroismu

Preferované technické pozadavky Ano Ano Podminka

Mé&feni signalu cirkularniho dichroismu

v rozsahu vinovych délek alesponl 165 —
1100 nm jednim detektorem

Detekce detektorem typu APD (,avelanche
photediode detector”) s moZnosti nastaveni
trovneé vytéZku (,gain") detektoru
Dvojhranolovy monochromator, oba
hranoly polarizuji

Vzduchem chiazeny zdroj svétla bez
dodatecnych vymeéniki tepla

Automaticky uzaviratelna clona umisténa
pfed monochromatorem a otevirana pouze
po dobu méfeni

CD, LD a absorpéni spektra musi byt
méfena soucasné,

Rozliseni vinovych délek volitelné
uzivatelem do hodnoty 0.1 nm nebo nize
Externi nezéavislé méfeni teploty v prostoru
pro vzorek

Externi nezavislé méfeni teploty uvniti
kyvety

Kalibrace v&etné certifikatu od vyrobce na
absolutni CD nechemicky standard.
Automaticke spusténi promyvaciho dusiku
a zapnuti lampy v naprogramovany &as
bez nutnosti zasahu obsluhy.

Citlivost (RSM-Sum) v oblasti vinovych
delek 170 -~ 300 nm bez pouZiti vyhlazeni
pfi podminkach mé&feni 1 nm bandwidth a 2

Vyzrkumny Gstav veterinarniho 1ékafstvi, v, v. i, Hudcova 286/70, 821 00 Bro
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s integracni ¢as musi byt <0,04 mdeg
Rozptyl svétla pfi 200 nm musi byt mensi
nez 0,0004%

Trvale temperovany fotoelasticky
modulator

Dopliikova zafizeni (accesories)

B-ti poziéni autormaticky karusel
temperovany Peltierovym &lankem.
PoZzadovany rozsah teplot -15°C az 100°C,
nebo vétsi. Michani s nastaviteinou
rychlosti ve v8ech pozicich. Odpovidajici
pocet kyvet s optickou drahou 1 mm.
Vymeéna kyvet nenarusuje atmosféru
dusiku.

Zatizeni pro méfeni linearniho dichroismu
- {Couette cell) optimalné s rotujicim
vnéj8im véalcem pro odstranéni Taylorovych
virQ. Smykova rychlost min 8.000 s-1.
Rozsah méfeni 180 -~ 1100 nm s moznosti
soucasneého méfeni LD a Abs pfipadné CD
a Abs. MozZnost pfechodu z méfeni LD na
CD bez fyzické vymény drzaku.
Pinohodnotny proplach dusikem.

Ano

Ano

Podminka

Software

Soudasti dodavky musi byt fidici software.
Programove vybaveni musi umoziiovat
méfeni kiivek tani biomolekul kontinualné
pfi nékolika vinovych délkach a plynule
ménéne teploté {continuous temperature
ramping) mezi -10°C az 105°C.

Software umozfiujict analyzu naméfenych
dat: Vyhlazovani spekter, stanoveni
sekundarni struktury proteindi z CD spekter,
celkovou termodynamickou analyzu kifivek
teplotniho skanu v terminech teplot
fazovych pfechodd, van't Hoffovych
entalpii. Export dat do obecné sdilenych
formatd, napf. ,csv".

Ano

Ano

Podminka

Rozméry pfistroje (V x S x H) mm

Uvedte: rozméry

550 x 1500 x 800

Informativni

Hmotnost pristroie

Uvedte: hmotnost

60 kg

Informativni

Pozadavky na napajeni: 230 V

Ano

Ano

Podminka

Dal$i pozadavky

V dodavce budou obsaZeny piistroje,
pitsludenstvi | spotfebni material (kiery je
soucasti doddvky) ve verzi, ktera je pro
dany typ vyrobku aktuaini (posledni)

Ano

Ano

Podminka

Dodani na misto uréeni, instalace, uvedeni
do provozu a instrukiaZ souéasti dodavky.

Ano

Anc

Podminka

Zabezpedeni servisu a pfipadnych
preventivnich prohlidek po celou dobu
Zivotnosti pfistroje

Ano

Ano

Podminka

Vyzkumny ustav veterindrniho lékafstvi, v. v. i., Hudcova 296/70, 621 00 Brno
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Quantitative Circular Dichroism

Chirascan ¢CD
Chirascan-plus gCD




The new ¢CD series introduces a range of capabilities which increase performance and
productivity and which, crucially, make CD spectrometry a truly quantitative technigue.

The Chirascan range of CD spectrometers has long been the most sensitive and the most
advanced available. We invite you to take a look at how the new CD series can benefit your
research - whether for scientific or pharmaceutical applications.

CHIRASCAN €D CHIRASCAN-PLUS 4CD

£
i

i

¢ Quantitative CD measurements. Absolute multi- s Al of the capabilities of Chirascan 2CD with
point CD calibration using DichOS optical | d '
sinedard | even greater sensitivity

e Outstanding long-term stability - unique}yé * Uses a solid-state detector with automatic
specified as a function of temperature variable gain  to ensure optimised

! performance at each wavelength

# Highest sensitivity. Equivalent to a synchrotron | =)

in the 170 - 260nm wavelength range (detection ; A | ]

] I
i | !
H

1

}

range 163 - 950nm as standard) g

* Multiple temperature-ramping curves in a single | © Solid state detector |
experiment - saving time and sample
1 {
RSO CYPRTOTIEI (SR . . 1

Standard PMT detector

o)

Chrvular Dichroism Deterior Guarban eticiency (%)
2
1

- Mh\wm s
61 temperature-ramping . /f e b v e
10+ curves in a 70 minute ko | B e |
experiment 200 400 500 300 1000
Weaveiength (i)

® Detection range 163 - 1200nm as standard
{extendable to 1700nm)

Circaiar Dichroism {(mdeg)
2

®  Accurate simultaneous absorbance with CD

190 200 210 26 W0 M0 2%
Wavelength (m)

s Straightforward upgrade from Chirascan
* ProData acquisition, display and analysis 2CD
software (unlimited seats) : f

e Large range of unique upgrade options % ® Upgradeable to Chirascan-auto ¢CD
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4CD redefines the applications of circular dichroism spectroscopy by including novel elements
that, for the first time, enable quantitative CD measurements to be recorded

Accuracy: factory calibrated with DichOS
For the first time ever, CD spectrometers can be calibrated using an absolute standard and at multiple wavelengths,

Quantitative calibrated data allows users to properly assess the value of their CD measurements. The need for this
was expressed by Knight et al' {of the National Physical Laboratory, UK) who reported that there was “...a fack
of confidence in the CD technique, arising from an observed lack of comparability in the data obtained by
different laboratories, or even different operators” and “we believe that the lack of an absolute reference or
measurement traceability in circular dichroism contributes to a lack of confidence in the technique.”

CD spectroscopy is limited if researchers cannot quantify the precision and accuracy of their data. CD
measurements with Chirascan CD are accurate and so have more value because the user is able to properly
address questions such as: is a measured difference in CD significant from my earlier results or from the resuits of
my collaborator's lab? Similarly in the pharmaceutical indusiry, workers use CD for batch comparison, comparisons
over time, and comparison at different manufacturing facilities - and they need to be able to quantify the data.

Inaccurate CD data has more limited value, and errors in batch comparison etc. can be costly. Referees and
regulatory authorities are increasingly requiring statistically relevant data. In order to achieve this, CD data must be
of known accuracy and also of know precision (precision is discussed in the next section).

DichOS (Dichroism Optical Standard) is a new, non-chemical, multi-point CD
calibration standard that eliminates the uncertainties associated with conventional,
single-point calibrations. RichQOS enables measurement of absolute CD values and,
with DichOS8 calibrated instruments, comparison of CD spectra measured on
different instruments or at different times on the same instrument becomes routine.
DichOS is constructed from optical components whose physical properties and
tolerances are precisely characterised. This enables a model CD spectrum to be
generated which is used to calibrate the spectrum measured with DichOS. A multi-
point calibration curve is generated that is accurate to 1% at all wavelengths.

;“"»‘-"&?»”“"““"mmj | DichOS produces a CD spectrum
» Measured

P ﬁ ﬁ | comprising multiple peaks from the Far-UV

00 i 3 - to the NIR (see left). The model spectrum

- I | (red) can be calculated very precisely and
g , this is compared with the measured
] spectrum (blue).

30 i

50

-

e

BOOH0 I X0 B0 K0 450 X0 30 60§ M0 O 0 40 WO 0 IKw

1 Knight et al International comparability in spectroscopic measurements of protein structure by circular dichroism:
CCQM-P59. Mefrologia, 2010, 47, (1A), 08022
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Precision: calculated errors are reported with every measurement made

The Chirascan (CD always acquires discrete CD measurements under the experimental conditions used. Filtered,
or rolling average, measurements are NOT used as these are essentially a composite measurement of the CD
signal at different wavelengths. With each CD measurement a standard error is also calculated (from the large
number of samples recorded at each wavelength
point). The error for each measurement can be
displayed as an error bar (see figure). For
. 4 i analytical operations within the ProData software,
) : i ' such as baseline correction and spectral
averaging, the propagated error is also calculated
and attached to the data file.

-0

Circular Dichroism {(mdeg)

Wavelangth {(nm)

Stability: improved CD stability

Akey challenge for any CD spectrometer is to have minimal change in the CD signat as a function of temperature as
this is the critical parameter limiting fong term stability. 4CD spectrometers have exceptionally high stability,

especially with respect fo changes in temperature. Applied Photophysics is alone in providing CD stability
specifications as a function of temperature (< 0.01 mdeg/°C in the range 170mm to 650nm).

Analysis: statistical (quantitative) comparison of higher order structures

#BIC Biocomparability Suite. Comparing and 50

26
quantifying differences in CD specira requires overlaid - Are the differsnces significant? J1s
measurements that are both accurate and of i ; i
known precision; requirements that have been o
advanced by 4CD. ¢BiC is a software option that 1125
enables a quantitative comparison  of ] 1' . =
spectroscopic data by establishing whether y
differences between similar CD spectra are B
statistically significant. 4BiC employs a number E
of approaches for numerically scoring spectrum i
similarity. 4 a2

- e L1
in the example shown (right) 4 CD spectra are 180 190 206 210 220 230 240 250 260

overlaid {red spectra). They are of insulin and

Far UV CO and Absorbance spectra of four sampiles

Wavelangth (nm)

insulin spiked with 2.5%, 5% and 10% Lispro. To the naked eye these spectra appear identical. However statistical
analysis using ¢BIC shows them to be significantly and quantifiably different. Two statistical methods were employed
in the study summarised here. The results are shown in the table below:

Human lnsulin

P value
with % Lispro

if p < 0.05 = differences are significant at the 2-
sigma (95%) cenfidence level or more.

If Z > 2 = differences are significant at the 2-sigma
(95%) confidence level or more.

17



30 4 Far-UV CD spectra 20 repeat scans of the

of Myoglobin same HSA sample -
4 {black) and HSA showing no photo-
siid (red) degradation.

Chirascan 4CD's unique dual polarising prism design

means that it has far higher light throughput than other 0.06% R- —

CD spectrometers, particularly in the far-UV region. Camphersulfonic Acid

Chirascan 4CD CD spectra in the 170-260nm range are 2 (CSA) - showing no
straylight error.

beam line. Examples of protein spectra measured down

equivalent to what can be measured using a synchrotron g )
to 170nm and 175nm are shown above. g

The spectra above-right show that the higher light
throughput on Chirascan 4CD produces unsurpassed 50
far-UV performance without photo-degradation of the 180 200 20 240 260 200 20 20 40
sample. The CSA spectrum (right) is accuraie in the far- Wavelangts (neri)
UV indicating minimal stray light.

Each discrete wavelength point on a CD spectrum recorded on Chirascan 2CD is the actual CD measurement at
that wavelength. If required, Savitsky-Golay tools can be used to produce a smoother version of the spectrum - as
shown below (left} for a particularly fast scan. This can be useful for cosmetic purposes but it should not be confused
with the real CD measurements and it could not be used for statistical spectral comparisons. The figure below (right)
shows the smoothed spectrum averlaid on the actual measured spectrum.

recczrded It is not made clear that the recorded spectra have been smoothed using a rolling average and that the
data file does not comprise discrete CD measurements at each wavelength. The true quality of the CD
measurement cannot therefore be seen, and the user must also assume that the spectrum has not been over-
smoothed. There is no practical reason for acquiring CD spectra in this way other than to disguise the true quality of
the measurement. As shown above, CD spectra can always be smoothed after acquisition in a controlfed way such
that the user can see the effects of the smoothing process.
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In a single continuous temperature ramping
experiment, T-ramp curves can be acquired at multiple - 30 -

wavelengths. This is possible because the sample Iﬁﬁ
temperature is accurately recorded with each CD e 1G5 Y

measurement at each wavelength using a temperature

probe inserted in the sample. So a thermal ramping

experiment could involve measuring:

* at single wavelength only

» at a few specific wavelengths,; as in the example on 0. in a single
the right where three T-ramp curves are recorded in experiment,
a 90 minute experiment (ramping at 1°C/min). ] ‘_’/‘n

¢ at multiple wavelengths; as in the example below- ok /W
right which was recorded in a 80 minute experiment.

This dataset can also be viewed as temperature-
dependant CD spectra (below-left).

10 -

Three T-ramp
curves acquired

M Dichrolsm {mdeg)

4 80

One experiment can provide information on both stability . al :
temperature are recorded simultaneously which provides information on aggregation csnset Emtsﬁon apec'!rs can
also be acquired in the same experiment using the CCD emission spectrometer accessory (see page 7).

: Multipte T-ramp
_ | curves acquired in a
)| single experiment.

The same data set
shown as CD
spectra.

increasing T

Global 3 thermodynamic
analysis software has
been developed
specifically for fitting
multi-wavelength 4

FEEEITitentaens

spectroscopic data
measured as a function
of temperature.

Global 3 determines mid- =
point temperatures of
transition, Van't Hoff
enthalpies, as well as the
CD spectra of short-lived
transition  intermediates,
and the concentration vs.
time profiles of all
contributing species in

the thermal transition. :

bl juARR NS
123 10 ¥

» B 8 ¥ B R T WK -




NEW CCD Emission Spectrometer. With this
accessory, CD, absorbance and emission spectra
can be acquired in a single ~70 minute thermal
denaturation experiment (stability of secondary
and tertiary structure monitored in a single

e

(4

, %%.’Jf.?m _

rate and highest homogeneity of shear (Just 11%

variance acrass the gap). A CD cell holder can
also be fitted for rapid switching between CD and
LD measurements.

Chirascan-auto ¢CD. Upgrade to a fully
automated system integrated to an XYZ robot.
Transforms productivity and eliminates human
error. Contact us for full information on
Chirascan-auto (CD.

Six-Cell Holder. The data below shows 6 thermal
denaturation CD spectral datasets acquired in one
experiment using the 6-cell holder. For this
experiment, the same sample was used in each
cuvette. The measured Tm was 72.7°C £ 0.1°C.

4CD detectors are required for the range 165-
1700nm - both use automatic variable gain to ensure

_ ommm performance atsm wayaiengzh

Blue=Chirascan-plus ¢CD detector
F&‘fﬁﬁ‘é InGaAs NIR detector

dedgnedspedﬁmﬂyfnrmm Chirascan 4CD and
the whole system sits on the bench-top. As a furzher
option, the stopped- .

flow unit can also be
used as a separate
stand-alcne instrument
with its own light
saurce, PC etc. Applied
Photophysics is  the
world’s leading supplier
of stopped-flow
instrumentation.

Other accessories include integrating sphere, thin
film/KBr disc holder, ORD detection, dedicated
fluorescence/anisotropy detector, scanning emission
moncchromator, magnetic CD, low temperature
cryostat, customised cells/cell-holders, 21CFR Part Il
compliance software, IQOQPQ Validation Service.

Z,
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CcD catabmtten & accwacy
Light Source B
' Monochromator

Wavelength range

. Standard detector

| Photomultiplier varsabie gai n) |
i Stagggrdﬁ ;!g}ept;gn mqﬂes - CD absorbance Also swtable for ﬁuorescenoe amsctmpy, FI}CD Lo
' [;;egecﬁon Channels , 5 as standard: CE} absorbance detector HT DC voltage and '
Sensitivity. 0.07mdeg @ 175nm 0.0d4mdeg @ 175nm
Typicai RMS-noise values with no 0.03mdeg @ 180nm 0.02mdeg @ 180nm
sample in place for a Thm Bandwidth, 2 0.03mdeg @ 185nm 0.015mdeg @ 185nm
- second D.ALT. (with no smoothing, no 0.03mdeg @ 200nm 0.02mdeg @ 200nm
rolling averaging) 0.03mdeg @ 250nm 0.02mdeg @ 250nm
i 0.04mdeg @ 500nm 0.02mdeg @ 500nm
0.09mdeg @ 750nm 0.03mdeg @ 750nm

Chirascan (CD
Multupomt cahbraﬂon (DichGS} accuracy to wrthm 11%

150W a;rwcoo{ed Xenon arc Eamp
Quat pnsm BOTH pnsms poiansmg

" 163nm to 950nm (+ NIR detector |
option available)

Chirascan-ptus

1700nm)

CD

163nm to 1200nm (extendable to

Photodiode (with automatic

- f 0.05mdeg @ 1000nm
Cal cuiated error is reported for each waveiength po;nt on the spectrum
< 3ppm at 200nm
<0 01 mdegi"C {1 ?Qﬂm to Sﬁt}nm)

“Able fo &Cquira thermal denaturatzcn cunfes at muittpie waveiengths in
one continuous temperature-ramping experiment

cD precss:on measurement
Setray hght
Baseime s:ahmty

Temperature ramp;ng

Nrtrogen purge requlrsmeﬁz at ?70nm

Nttmgen purge & Iamp %gm%lcm comroi

5 litres/min
Software control of N2 purge and lamp ignition
Pre-set /auto start-up of N2 purge and lamp ignition
Pre-set switch off of N2 purge and lamp
’ Aummaﬁc lamp swrtch off when N2 flow drops (fa:lvsafe) B

Other Standard Features: Peltier temperature control, external temperature probe, advanced scanning and kinetic

acquisition modes, ProData Viewer data display and analysis tools including: fitting of thermal ramping curves,

kinetic analysis, secondary structure analysis, and unlimited ficence to install ProData Viewer on other PCs. USB |

communications.

A wide range of accessories and upgrades are available including global thermodynamic analysis, CCD |

emission spectrometer, LD Couette cell, 8-cell autochanger, titration unit, pH meter, stopped-flow unit, thin film &
KBr disc holder, integrating sphere, dedicated fluorescence & anisotropy detectors, scanning emission
monochromator, cryostat, ORD detection, magnetic CD, customised cells / celi-holders, 21CFR Part Il compliance
software and IQOQPQ Validation Service.

We invite researchers to visit our demonstration labs, or to send us sampies, to run on the Chirascan
and/or Chirascan-plus <CD spectrometers. We have demonstration labs at our factory in London, UK
and in Boston, USA.

Applied Photophysics Limited
21 Mole Business Park, Leatherhead,
Surrey, KT22 7BA, UK

Applied Photophysics, inc.
100 Cummings Center, Suite 440-C
Beverly, MA 01815, USA

www.photophysics.com

Tel (UK): +44 1372 386 537 Tel (USA): +1 603 324 7176 AppliedPhotophysics
Email: sales@photophysics.com Emait sales@photophysics.com ..., More Time for Science

8
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Chirascan High-Shear Couette Cell
Accessory (CCA)

® & @ & 8 ¥ € B S S B B E S & eSS

Linear dichroism (LD) is a powerful
method for investigating macromolecular
structure and interactions, including
DNA-ligand binding, peptide or protein
orientation in membranes, fibrous proteins
and other polymer structures. At the heart
of the Chirascan CCA lies a Couette cell
which exerts a precise and homogeneous
shear rate on a low volume liquid sample
using concentric quartz cylinders. Superb
macromolecular alignment, access to very
high shear rates and precision control work
in synergy to enable scientists to push the
boundaries in these important fields of

research.
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 180nm to 850nm (Chirascan™), 180nm to 1150nm (Chirascan™-plus)
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Figure 1. LD spectra of DNA down to 180nm and shear rates from 10 to 18,2005,
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2000 3000
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4000

Figure 2, Shear rate at the inner and outer walls plofted against the rotational
speedm o,

The Chirascan CCA exploits a precisely engineered narrow
gap design and a high precision stepper motor to offer
unparalieled shear rates, shear rate control and uniformity.
Innovative design enables the user to obtain CD and
Absorbance spectra in a conventional cuvette without the
need to remove the entire Chirascan CCA. In addition, a
cenvenient iluminated viewing port allows visual inspection
of the sample in situ for peace of mind.

Typical applications
P Linear dichroism (LD) of How-oriented DNA
» Orientation of peptides or proteins in a lipid membrans
* Changes in macromolecular structure as a function of shear rate
» DNA ligand interactions
» Linear dichroism (LDY of protein fibrils
» Temperature induced changes in ligand binding and orientation

For more information about how the CCA could be used in
your research contact us at info@photophysics.com

]
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Chirascan™ 6-Cell Peltier Cell Holder

# 85 & % & % & & 8 B 8 & 6 8 8 8 B G % B s ESs

The &-Cell Peltier cell holder increases
productivity for both spectral and
temperature ramping applications. The
carousel design enables fully automated
measurement of up to six samples, as
well as simultaneous measurement

of CD, absorbance and fluorescence.

A sealed light path design ensures

that the nitrogen environment is not
compromised when the sample chamber
is opened to replace sample cuvettes.
This increases productivity and ensures
that the absorbance measurements,
acquired simultaneously with the

CD measurement, are of the highest
possible accuracy. Temperature ramping
experiments between -20°C and +110°C
can now be performed onup to 6
sampiles in a single experiment.
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20 Position 1] Tem = T28°C Faod Position 2; Tm = 72.8°C 26] Position 3; Tm = 72.7°C

Clrcular dichioism (mbeg )
Chruutar dichioms (mDeg )

200 210 220 230 240 250 260 206 230 220 230 240 250 260 200 210 220 230 240 250 280
Wavishengti (nm) Wavelengiti (nm} Wavelongih (nm}
Average melting temperature = 72.7°C; Standard deviation = 0.1°C
204 Position 4; Tm = T2.7°C 20 Position & Tm = 72.8°C 20 Pasition §; Tm » 72.7°C
5 3 1\
§ §
206 210 230 230 240 250 260 T200 0 210 220 230 240 280 260 200 210 220 230 240 280 280

Wavelength (nm} Waveiengis (nm} Wavelsngh (i)

Figura 1. CD speetra acquired during thermal denaturation of identical lysozyme solutions in 6 cells of 0.5mm pathlength (25 to 94°C) In 3 continuous temperature ramping
experiment. Melting temperatures {T_) are derived from global analysis of the data. These data are not smoothed.

Temperature ramping experiments demand reproducible
presentation of the sample to the measuring beam
and uniform temperature control across all sample

| Quantum Northwest TCT

ES : K- i _ ‘ b

t o d Carws_a positions. The high reproducibility of the presented data
[Bample positions .18 demonstrates that the 6-Cell Peitier cell holder achieves
| Temperature range. | ~20°C ta +110°C

{ byl these essential characteristics.
| Temperature precision E £0.02°C

| Temperature accuracy | 0.25°C from -20°C to +110°C Typical applications
; i

| Cuvetts size (outside A » Formulations: Buffer screening experiments to optimise
 dimensions) - BN s R S ey : conditions. (pH, ionic strength, presence of detergents, stc.)
S il

¢ Minimum cuvette height | 30mm for stabilising biotherapeutics

! Méé“ﬁﬂ@iﬁhf"@"?éﬁﬁm 12500 rpm » Biosimilarity: Statistical comparison of similar protain based
| Cuvette Z height | 15mm biotherapeutics

[ RS Lo R : ¥ Protein engingering: Conformational stability/comparison

| Optical port dimensions | 2T HIOR X 10mm wide (cen »

Blna Sa T | bereduced with a masio studies

| Ramping modes | Stepped or continuous For more information about how the 8-Celi Peltier cell

holder could be used in your research contact us at
info@photophysics.com
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CHROMSPEC

SPOL. SR.0.
Plachty 2, 634 00 Brno
Tel: 547246683-4
Fax: 547246685

Polozkovy rozpocet:

Vyzkumny ustav veterinarniho

lékarstvi, v. v. i.

Mgr. Jifi Kohoutek, Ph.D.

Hudcova 296/70

621 00 Brno
Chirascan - Plus qCD
Pol. Objednaci ¢islo a popis Pocé. Sadnothoye Ghlkoya
cena cena
1 |CS/3D 1 2 049 800,00( 2049 800,00
Chirascan-plus qCD high-performance CD spectrometer
vykonny qCD spektrometr plné ovladany z PC. V¢etné PC.
2 |CS/PC6 1 321 420,00 321 420,00
Rectangular 6 position Peltier cell auto-changer
Chirascan 6-Cell Peltier
3 |PS/240 1 38 240,00 38 240,00
Thermostatted water recirculator, 240V
4 [CSI/ICCA 1 355 200,001 355 200,00
Couette Cell for Linear Dichroism Studies.
5 |GLOBS3 - Global 3 (3 licenses). 1 16 770,00 16 770,00
Unikatni sw pro globalni thermodinamickou analyzu dat
signalu pfi nékolika vinovych délkach vs. teplota (Tm, Cm a
van’'t Hoff entalpie).
6 |DichOS CD Calibration. 1 0,00 0,00
Absolutni CD kalibrace.
7 |ANMS Active Nitrogen Monitor System 1 0,00 0,00
Softwarové fizeny N2 proplach a zapnuti lampy.
8 |Pro-Data WindowsTM software 1 0,00 0,00
Pro ovladani pristroje, ziskavani dat, jejich prezentaci a
9 |Secondary structural analysis software (CDNN): 1 0,00 0,00
10 [AP/CSCH5_1.PCM Rectangular cell holder 6 6 145,00 36 870,00
Adaptér pro kyvety s optickou drahou 1 mm a 0,5 mm
11 |CS/110-1-40 1mm lightpath 6 8 120,00 48 720,00
Kfemenné kyvety, opticka draha 1 mm.
12 |CS/IT2 - Installation and training 1 61 780,00 61 780,00
Instalace a zaskoleni obsluhy v rozsahu 2 dnu.
13 |CS/PSI2 - Packing shipping and Insurance 1 20 000,00 20 000,00
Balné, doprava a pojisténi.
Celkem bez DPH: 2 948 800,00
Sazba DPH: 21 % 619248,00
Celkem v K&, misto uréeni, véetné DPH: 3 568 048,00
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