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Notice

The material contained in this manual, and in the online help for the software
used to support this instrument, is believed adequate for the intended use of the
instrument. If the instrument or procedures are used for purposes other than
those specified herein, confirmation of their suitability must be obtained from TA
Instruments. Otherwise, TA Instruments does not guarantee any results and
assumes no obligation or liability. TA Instruments also reserves the right to revise
this document and to make changes without notice.

TA Instruments may have patents, patent applications, trademarks, copyrights, or
other intellectual property covering subject matter in this document. Except as
expressly provided in written license agreement from TA Instruments, the fur-
nishing of this document does not give you any license to these patents, trade-
marks, copyrights, or other intellectual property.

TA Instruments Operating Software, as well as Module, Data Analysis, and Utility
Software and their associated manuals and online help, are proprietary and copy-
righted by TA Instruments. Purchasers are granted a license to use these software
programs on the module and controller with which they were purchased. These
programs may not be duplicated by the purchaser without the prior written con-
sent of TA Instruments. Each licensed program shall remain the exclusive prop-
erty of TA Instruments, and no rights or licenses are granted to the purchaser
other than as specified above.

TA Instruments can accept no liability for loss or damage, however caused, arising
from the faulty or incorrect use of its products.TA Instruments shall not be liable
for any damages caused by interactions between exogenous materials (e.g. chemi-
cals) and parts of the instrument. This includes interactions of gaseous, liquid or
solid materials with, for instance, ampoule surfaces and/or parts of the instru-
ment. It also includes gases or vapors leaking from ampoules (e.g. originating
from chemical reactions producing gaseous substances), with subsequent cause of
damage to the calorimeter.
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Important:
TA Instruments Manual Supplement

Please click on the links below to access important information supplemental to
this Getting Started Guide:

TA Instruments Trademarks

e TA Instruments Patents

e  Other Trademarks

e TA Instruments End-User License Agreement

e TA Instruments Offices
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WARNING:

If this instru-
ment is used in
a manner not
intended or
specified in this
manual, the pro-
tection provided
by the instru-
ment may be
impaired.
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Notes, Cautions, and Warnings

This manual uses NOTES, CAUTIONS, and WARNINGS to emphasize important
and critical instructions. In the body of the manual these may be found in the
shaded box on the outside of the page.

NOTE: A NOTE highlights important information about equipment or proce-
dures.

CAUTION: A CAUTION emphasizes a procedure that may damage equipment or

cause loss of data if not followed correctly.

WARNING:

A WARNING indicates a procedure that may be hazardous to
the operator or to the environment if not followed correctly.

TAM Assistant Operator’s Manual

CAUTION: The instru-
ment is not intended for
use with combustible
materials or corrosive
substances without
extra precautions.
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WARNING:

If this instru-
ment is used in
a manner not
intended or
specified in this
manual, the pro-
tection provided
by the instru-
ment may be
impaired.

CAUTION: Do not place
a mobile phone or any
other transmitter on top
of TAM I11, or in its
proximity. This may
cause signal distur-

bances. See page 7.
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Regulatory Compliance

Safety Standards

The instrument is built with the intention to fulfill the demands described in the
LVD Directive 73/23/EEC.

The EN 61010-1 (IEC 1010-1) standard specifies safety requirements for labora-
tory instruments.

Nanocalorimeter:

For compliance with requirements according to the electromagnetic immunity
standard EN 61 000-4-3 + Al:

If TAM 111 is used in an environment with radiated electromagnet fields up to

3V/m, signal disturbances up to 250nW are possible. Avoid this by not placing a
mobile phone or any other transmitter on top of TAM 111, or in its proximity.

Minicalorimeter:

For compliance with requirements according to the electromagnetic immunity
standard EN 61 000-4-3 + Al and EN 61 000-4-6 + Al:

If the TAM 111 is used in an environment with radiated electromagnet fields up to
3V/m, signal disturbances up to 1uW are possible. Avoid this by not placing a
mobile phone or any other transmitter on top of TAM 111, or in its proximity.

Safety

Instrument Symbols

The following labels are displayed on the TAM 111 instrument for your protection:

Symbol Explanation

The exclamation point within the triangle is a warning sign
alerting you of important instructions accompanying the

ii product.

This symbol indicates that a hot surface may be present.
Take care not to touch the ampoules, small aluminum lids
over the ampoule holders, or interior of the instrument
when running the calorimeter at temperatures higher than
ambient. Do not allow any material that may melt or burn
to come in contact with these hot surfaces.
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Please heed the warning labels and take the necessary precautions when dealing
with those parts of the instrument. The TAM Assistant Software Operator’s
Manual contains cautions and warnings that must be followed for your own
safety.

Electrical Safety

For your safety, please observe the following precautions:

e Always disconnect the instrument from the mains electrical supply before
attempting to change a fuse, opening the back panel, or in any other way try to
access the interior of the instrument.

* Protective earth must be connected when the instrument is in use.

« A defective instrument must not be used and must be disconnected from the
mains supply.

* The instrument must be connected to earth at all times.

e Beaware that the instrument can automatically restart.

WARNING:

Install the instrument only in an environment free from conductive
contaminates, moisture, flammable liquids or gases, or corrosive
substances. If conductive liquid spills into the instrument, turn off
the instrument at once by pulling out the rear power connector.

e Ifthereis arisk of spilling flammable liquids into the instrument, install an
emergency breaker at a secure distance from the instrument. (All spillage
inside the instrument must be removed before turning the instrument on
again, to avoid damage or danger).

e Do not prevent fan ventilation (at least 30 cm (12 in) distance from any wall,
desk panels etc. is recommended.).

e Do not remove or insert any electronic modules without before turning of the
instrument.

e Afailure has occurred if the instrument has automatically turned itself off and
the front LED has changed color to red.
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Chapter 1:
Introducing TAM Assistant

Overview

In this manual, TAM Assistant, the dedicated software to TAM 111, the third gen-
eration TAM, and the TAM 48-channel calorimeter, is described in detail.

Two versions of the software for TAM 111 exist:

e TAM Assistant Embedded
« TAM Assistant (external version)

Both versions are essential for running the TAM I11. The two versions are similar
in appearance and many features are common, but the external version has more
functionality with report functions, data analysis, etc. TAM Assistant Embedded is
pre-installed on the TAM 111 system when delivered, while the TAM Assistant is
intended for an external computer connected to the TAM 111 and/or a local net-
work (e.g. an office computer).

W New - W) Rename @) System Info 3B Sattings - (& Shut Down
=2 NOTE! This devi ially locked by . Any changes made may affect the cpeament.
Oversien | Signals | Cortral |

Cronse caloimaters to view: [1.48 =] fuse dataresder to ideriity cakrmetar signal

k+HRBLE £ M & >

& Expeiiments
gl Resulls
Graphs

TAM Assistant Embedded Software

A view of the program interface of TAM Assistant Embedded is shown above.

TAM Assistant Operator’s Manual
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The Group field in the left panel of the program main window contains a number
of fields that are somewhat different for TAM Assistant as compared to TAM
Assistant Embedded, see the table below.

TAM Assistant Embedded TAM Assistant
Devices explorer Devices explorer
Experiment explorer Experiment explorer
Results explorer Results and data files
Graph Report
Group Field Group Field
¥ New = ®)) Rename &7 Lab assistant
Gl Devices Flle Edt View Analysis H
& Expenmeants ‘:'(HBW i H i
wg Fesults N + B
Graphs
Gl Devices
i?i E xpadwnents
=g Fesids and data files
Feports

By clicking a group header, a list of mini-view buttons is shown that is specific for
each group. For instance, clicking the Device group displays a list of the con-
nected devices (e.g. the thermostat and calorimeters in the TAM I111) or selecting
the Results group lists saved results files.

The device structure for TAM 48 Channel is shown in the diagram on the next
page.
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Minicalorimeter channel

The calorimeters for the TAM 48 Channel or the multicalorimeter of the TAM Il1
may be regarded as sub devices under the multicalorimeter main device, and a
software control interface exists for each of them. Device windows for the individ-
ual calorimetric channels are accessed through the Multicalorimeter main device
button (i.e., the mini-view button). A unique device interface exists for the ther-
mostat. The number of connected calorimeter sub devices is always a multiple of 6
for the Multicalorimeter TAM 111 or 12 for TAM 48 Channel (with n=1, 2, 3 or 4).

TAM Assistant Operator’s Manual Page 13
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TAM Assistant Plot Windows

Plot windows in TAM Assistant can be viewed in a variety of situations. For exam-
ple, a plot can be viewed under the Overview tab associated with a connected
device under the Devices group, or when showing the results in a saved experi-
ment file accessed from the Results group in TAM Assistant Embedded or from
the Results and data Files group in TAM Assistant external version. Interactive
graphs appear also in TAM Assistant report files.

An example of the plot window for a multicalorimeter device is shown in the fig-
ure below.

Plot Window

The scale bars on the horizontal and vertical directions of the plot window is
used to change the scale of the x and y axes and also move along an axes in the x or
y direction without changing the scale.

For example, mouse clicking on the left side of the horizontal scale bar (x-axis)
and dragging to the left will scale down the time axis towards earlier time values.
Up scaling from low time values is achieved when dragging to the right. Mouse
clicking on the middle part of the scale bar and dragging to the left or right simply
moves the time axis toward lower or higher time values with the time scale pre-
served.

N +E RE LT LM w- "N\ A &>

Plot Toolbar

The toolbar above the plot contains a number of tools with which one can control
the plot window. See the table on the next page for an explanation of each button.
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Toolbar Buttons

Button

Description

s

Use the selection tool to choose a curve when creating a
report or graph.

Activating the plus sign (enter Zoom Mode) allows you to
manually zoom in on events on the graph by clicking and
dragging.

Press the sight sign (enter Data Reader Mode) to show
the value of the x and y axis in a pop up text box when the
cursor is within the bounds of a curve. It is the position of
the cursor along the x axis that determines the chosen x,y
point. The color of the curve turns white when sighted. If
the left mouse button is pressed down while moving the
cursor, the change in heatflow and time between marked
points will be seen.

The reset zoom button (Scale to show all) scales the plot
to a predefined scale. The predefined scale may be consid-
ered as 100 % magnification.

]

Use the undo zoom button to recapture the last magnifi-
cation. Press this button several times to recapture subse-
guent plots.

£ B

Auto scale right side x (lefticon) and lock x-axis
range (right icon) work as check boxes. Select one of the
two functions.

The auto scale y button auto scales the y-axis according
to a defined magnification, which is dependent on the
min/max range of the graph.

The Multiple Offset button changes the offset of each
individual curve so that it is positioned approximately in
the middle of the screen. This is useful for comparison of
curves positioned far from each other. The absolute val-
ues of the curves are the same, but the offset differs, i.e., it
will not have a value, only a plus sign below on the x-axis.

(gt

Normally the scale is the same for several graphs in com-
mon plot. Press the Multiple Scales button to create
individual scales for each graph. The magnification will
hence be 100 % for each graph. Use this function when
comparing the signal quality between graphs as generated
by signals of different absolute values.

table continued on next page
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NOTE: A single plot
can be chosen among
several plots in the
graph.

Page 16

Button

Description

Use the curve fitting buttons to fit a mathematical
model to a chosen part of a curve. Use the first button to
choose between linear fit and a constant fit (i.e., zero
slope). Use the second button to choose between a num-
ber of exponential equations. Use the third button to fit
dual exponentials. Use the fouth to fit different sigmodi-
als, see below for more details.

Select a curve then use the Integrate button to perform a
peak integration analysis. You can click the arrow to the
right of the button to integrate in different ways, see
below for more details.

Select a curve then use the Analyze Peak button to
obtain the peak’s range, integral, width, height, inflection,
half-height, amplitue, etc.

Use the set signal offset and define signal gain but-
tons to define the signal offset as well as the calorimeter
gain factor. These operations can be used to perform a
calibration manually.

Curve Fitting Functions

The curve fitting buttons can be used in the graphs

of the Devices group, in a Results file, orin a

Report.

Click on the down arrow and choose the model of
interest, e.g., Linear slope fit, as seen in the fig-

ure to the right.

4 Constank Fik
“#y,  Linear slope Fit

Move the cursor to the plot in the graph that is of interest.

The broken lines appear on both sides of the curve, click the left mouse button to
mark the curve. To make fitting move the cursor to the initial time, click and drag
the cursor over along the curve over the time interval that is to be fitted.

1 Signal
Results | Fitting...

=kx+0C

1.9£0.4 riih
C: T.83£007 n'w
Hit 14:35:.07

Std. dew . E24 piy
MEF: 167

R N L i e LI I g S L R vt v W

R v na

the graph. Beside the estimated fitting parameters (slope, k and intercept, C in the
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example above) the initial time, Xq, is given. This time corresponds to x = Ointhe
equation. The assignment Std. dev is the standard deviation of the residuals,

i.e. the difference between the calculated values with the estimated model param-
eters and the experimental points. NDF is the number of data points used in the
regression.

Exponential Decay Fits

There are four different exponential | 5 = -
fits available for either exponential T IT— A

decay or exponential growth. In the
options with zero offset, the fitting
function assumes the decay to go to
zero heat flow or the growth to origin
from zero heat flow. 0

Y. Exponential decay Fit
Y Exponential decay fit (zero offset)
J Exponential growth Fit

Exponential growth Fit {zero offset)

A fit could look like the figure below
(blue line) and the results are given in the small window appearing when clicking
the fit button. The function fitted is shown in the results box .

Fit done, mark range of new fit
v= Betmme 4
A 23073200008 pw
T 12031006 =
C 2.2£0.2 n'W
woo Mar D4 16:06:55
Sed dew.: 143 n'WY
HDF: 1458
E strapolate

the signal amplitude at time x

the time constant for the decay (growth)

the offset. It will not be shown if the zero offset function is used.

the start time of the fit.

Std.dev: the standard deviation of the residuals i.e. the difference between the
calculated values with the estimated model parameters and the exper-
imental points. This is also referred to as the signal noise level

NDF: the number of data points used in the regression excluded the num-

ber of unknowns

If the Extrapo-
late button is
pressed, the expo-
nential fit will be
extended in both
ends.
[—— s s =

TAM Assistant Operator’s Manual Page 17
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Dual Exponential Fits

When using the Dual exponential fit button | N L
there are three options. In all these fits two time
constants are returned. M Esporential pulse fit

n\_ Exporenbal sloped pulse Fit

n-l-

In the example below there are two decays in
the heat flow, one that is much faster than the
other. The returned results will contain the two
different time constants.

vy Dual exponential fit

T empeshae

signal h + A8 AAT PIEBM | -2 w-S-'o-[vw--A

Tiree: ke
Heaal Hiw

Fit done, maik 1ange of new fi

VO + A e ™R + A TRy

r T332
w. Fab 24 71450
A M342 g

30000 b
A a2 W
X 12540 4 lx
Cod, Ay 165 g
HDF 0

| h'-m..*: lel.l.-.
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Sigmoid Baseline Fitting Functions

There are three different types of sigmoid
baseline fits—Logistics, Pythagorean and
Baseline. The Logistics and the Pythagorean
sigmoids are calculated in two different ways.
The function is shown in the results window.
You will define the baseline sigmoid. Each of
these models allows constant or sloping base-
line sections to be fitted.

- A

Lagistic sigmaid Fit

Sloped logistic sigmoid fik
Pythagoresan sigmoid Fit
Sloped pythagorean sigmoid fit

Baselne Sigmoid

it

. . . . Sloped baseline sigmoid
To use the baseline sigmoid mark a section P =

before the peak and then a section after the

peak. Now a sigmoid baseline will be drawn between the two sections and a white
line defining sigmoid midpoint. This line can be moved to change the midpoint.
See the figure on the next page.
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Integrations

There are five different integration func-
tions.

=

Inteqgrate
Integrate against baseline

Integrate bwo curves

. Inteqgrate against integral
Integrate - Integration between the 9 9 9

user defined start and stop in the curve.

e,

Integrate against extrapolated fit

Integrate against baseline - Integration between user defined start and
stop taking into account the baseline defined by the experiment or if no exper-
imental baselines are available to a zero offset.

Integrate two curves - Integration of an area between two curves.

Integrate against integral - Integration based on the assumption that the
rate of baseline shift is proportional to the magnitude of the measured signal.
This will give a sigmoid baseline that is not operator dependent.

Integration against extrapolated fit - The integration is made from an
extrap-
olated
base-
line fit.

TAM Assistant Operator’s Manual
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The Devices Explorer

In the Device group, the connected devices are listed in the group area. Different
auxiliary devices like pumps, mass flow controllers, etc. may be included, depend-
ing on the TAM configuration.

Click on a mini-view button under the Device group to open a new window in the
view area, which is specific for the chosen device. If the chosen device is of a type
that generates an output signal, the signal is shown in a plot window with a graph
of the signal evolution as a function of time.

The Thermostat Device

In normal operator mode, the thermostat device interface consists of three views
accessed through the Overview, Control, and Settings tabs.

Under the Control tab, the signal evolution of the thermostat temperature, as a
function of time, is shown in a plot window. See the previous section in this chap-
ter, “TAM Assistant Plot Windows” for a description of the plot window.

Changing Temperature Using the Control Tab

Follow these steps to change the temperature setting of the thermostat:

1. Access the temperature settings of the thermostat using the Control tab, see
the figure below. The temperature of the thermostat can be set to any value
within 15 to 150 °C for the oil based thermostat. When using the water
thermostat, the range is 15 to 90 °C.

2. Enter the new value in the text box marked Temperature in the Set target
temperature box to change the temperature.
3. Click the arrow button. The new temperature will appear in the corresponding

Overview | Contial | Sattings

Current temperature: 25.00000
Set target temperature Current target temperature

Temperature: 25.00 9 Temperature: | 25,00

[] 5can to target

Scan duration:

Scan zpeed:

textbox under the Current target temperature box, and the thermostat will
start to adjust itself to the chosen temperature.

4. To decrease the time for the calorimeters to come to thermal equilibrium at a
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new temperature, press the Coax button instead of the arrow. By doing this
the temperature of the thermostat will be overset for a short period of time,
then decreased to the set temperature

5. Tochange the temperature in a controlled way, check the box Scan to target.
There is now an option to set the change rate or the time to reach a new
temperature.

The target temperature will be reached within 10 to 60 minutes, depending on the
magnitude of the temperature jump. The rate of the temperature change is

between 2 to 10 K h?, depending somewhat on the absolute value of the tempera-
ture.

If you attempt to change the temperature from the current value to an arbitrary
value outside the specified interval, an error message will appear and the com-
mand will not be implemented.

Setting a Safety Range Using the Settings Tab

Select the Settings tab to set a safety range of the thermostat temperature. If the
Enable critical watchdog box is checked, the thermostat will shut itself off,
providing the temperature is outside this range. TAM I11 will not restart after that.
If the thermostat is shut down by the critical watchdog, it needs to be reactivated
when TAM I11 is manually started again.

Ovwerview | Control | Settings

[[] Enable critical range watchdog [] Enable critical range watchdog
When enabled, the system wil When enabled, the systern will
immediately shut davn if the . irmmediately shut dewn if the
temperature goes outzide the specified temperature goes outside the specified
range. range.

Mir: Mir:
[LETS ERS

When ingerting ampoulez, the requlation quality of the bath may decrease to the point where a
zafety mechanizm detects this as a problem and shuts down the system. You can tempararily
dizable the standard deviation watchdog by dragging the trackbar to the left.

“watchdog iz enabled

J

40 min 10 min

TAM Assistant Operator’s Manual
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The 3228 20-mL Multicalorimeter Device

When the 20-mL Multicalorimeter device is selected . 1
in the Devices group, a window opens that let you
choose between a numbers of views associated with &
the 3226 20-mL Minicalorimeters.

To view and control features of the 3228 Multicalo-
rimeter device in TAM Assistant, enter the Devices

explorer to the left of the TAM Assistant window and
click the Device Miniview button. K |

There are three main views that can be accesses through the tabs: Overview,
Signals and Control.

The Overview Tab

Under the Overview tab the signal evolution of the heat flow from the calorime-
ters can be viewed continuously as a function of time. When a pressure sensor is
connected, the ampoule pressure can also be displayed, see the Pressure Ampoule
Operator’s Manual for details. A more detailed description of the of the function-
alities associated with the plot window is found earlier in this chapter.

Dvenview | Sigr
Chooee calor toview 3 «] [ Signd  [] e

+ER2EAS FHMH »-~-M-"u- -k &
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The Signals Tab

Click on the Signals tab. The figure to
the right appears for the Minicalorim-
eters. A similar view appears for the Indicale signal stabiily. | High ¥
3208 Multicalorimeter of TAM 111 or Lowt

the TAM 111 48 Channel instrument. Ch 1: M
428 |.!"|'-||' Mons

Each rectangle in the figure represents

a Minicalorimeter. In this case the Ch 3 Ch2

three indicators represent the calo- ‘ 232 i ‘ 223w

rimeters of a 20-mL Multicalorimeter

and the current signal is displayed for
each channel.

Overview | Sanals | Control

A red rectangle indicates that the signal from the Minicalorimeter is not stable
according to a specified stability criterion. When the signal becomes stable
according to the given criterion the rectangle changes color to green. The criterion
can be defined in the drop-down menu named Indicate signal stability. The
signal stability conditions include Low, Moderate, and High. The default value
is Moderate. This is a criterion that should be fulfilled by all calorimeters ina TAM
111 system. The values for the different stability criteria are given in the table
below.

Stability Criteria

Slopemin Slopemax Deviation Window
/nW hl /nW h-t /nw /min
High 50 500 100 30
Moderate 250 3000 200 20
Low 1000 5000 500 15

For a detailed explanation and definition of the stability criteria see “The 3208
Multicalorimeter Device” in this chapter.

The Control Tab - Control of Calibration Heaters

Under the Control tab, a form is displayed that can be used for manually control-
ling the actions of calibration heaters and calibrations according to a defined pro-
tocol. However, the easiest way of performing calibrations is through the Perform
gain calibration push button, see Chapter 2 for details on how to calibrate the cal-
orimeters.

The channels to be included are chosen in the drop down picture by pressing the
down arrow on the right side of the text field on top of the main frame.

TAM Assistant Operator’s Manual
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There are two calibration heaters for
each Minicalorimeter, one on the sample
side (A) and the other on the reference
side (B) of the Minicalorimeter. A prefix,
e.g., m, W, n etc., is entered automatically
according to the magnitude of the given
heat effect. The magnitude and duration
of the heat pulse is entered in the text

boxes in the frame labeled Heater
pulse.

Pressing the Per-

form gain cali-
bration button in
the Gain calibra-
tion group ini-
tiates an electrical
calibration. The cal-

(]

Thassge ¢ mansrey b onenal [

= amer mEogE

) ) . =) Hef lea
ibration will run Dbttt
according to a

‘ Hes Pt
defined protocol, Vv I
see Chapter 2 for a Dusicrr | 3n
more detailed Eale o’

B

description.

The values of the
Gain and Offset

= T 2 =

Laad g coslbw e padl e

w| Prevaas e i TRELT

Camrd smprarrsd jus gy
— + Hudl eima
— L prarmesllp cwaris

LR L

| Si il b b |

Dis= T J007 221200

L frwi AR i

from the latest per- Cabnateon 1ot
formed calibration (an 1
are shown in the [ Portors gan cabnsten

corresponding text
boxes only when

one Minicalorime-

ter channel is chosen in the drop-down list. The time for the last calibration is

also displayed.
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The 3208 Multicalorimeter Device

When you select the Multicalorimeter device in the Devices group, a view opens
that lets you chose between a number of views associated with the 3206 calorime-
ters.

In normal mode you can access three main views through the tabs—Overview,
Signals, and Control. Under the Overview tab the signal evolution can be fol-
lowed as a function of time in a plot. See the previous section in this chapter,
“TAM Assistant Plot Windows” for a description of the plot window.

The Signals Tab

Click on the Signals tab to display the following view for the calorimeters of TAM
48. A similar view appears for the 3208 Multicalorimeter of TAM I11.

A ew - W Renane A system Info P Sattings - [ Shut Doan
G Devices - TAMBHAse21 TAMZ Multicalorimeter ot peter
G Devoar - Tak il Overview  Signsls | Conirol |

Iracate siral sty EET TR ~ |

Ch 11:
Chid: AT oy e

Che: Ene [ cnoz 8BS [ o 3g:

chx | S [Toas | 2W Conan | 21 Cona
12 [Tong | 5w oz | 386 o SEu

Ch 4- 1AE Ch 16 AT ChH: 265 Ch 43
Chi: AR Copape | 4R oy, 230 [ ch 3 Sl YT
1:-'ruw Ch 5 22w [ ppz- E T 1520 [ opoga- 244

&DP;‘W Ch” T A Ch 25 210 pw Ch29: | g [ Ch 48 1
253.;-4 Cho &m\w [T T 380 [ chas | B

-1 B'Z;H-' I:h 1 103 Ch 26 2.30 W Chap: | CTEEmS

Chi: ‘BW“-' th13: S50 [ oha: V2R [ ch 46

19 rM-' Chix: 1T [ op oz 252w [ char: | 1Stuw

B0 Ch 20¢ 22 Ch 35: 226\

AABUW [Cpam | 6B
-2 78 A

Signals View

Each rectangle in the figure represents a calorimeter. In the figure above there are
48 calorimeter channels installed on the system, and the current signal is dis-
played for each channel.

A red rectangle indicates that the signal from the calorimeter is not stable accord-
ing to a specified stability criterion. When the signal becomes stable according to
the given criterion, the rectangle changes color to green.

The criterion can be defined in the drop-down menu named Indicate signal sta-
bility. The signal stability conditions include Low, Moderate, and High. The
default value is Moderate. This is a criterion that should be fulfilled by all calo-
rimeters in a TAM 111 system. Stability criteria are given in the table on the next

page.
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NOTE: The criterion
chosen here acts locally,
together with the dia-
gram, and will not affect
an ongoing experiment
since baseline criteri-
ons, etc. are chosen
uniquely for each exper-
iment during the start-
up phase. The purpose
of this diagram is for
information only.
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Stability Criteria

Slopemin Slopemax Deviation Window
/nW hl /nW hl /nW /min
High 50 500 100 30
Moderate 250 3000 200 20
Low 1000 5000 500 15

A stability criterion is composed of the three parameters shown in the table.

e Slope is a fitted straight line (polynomial of order 1) by a minimization proce-
dure.

e Deviation is the standard deviation of the residuals with respect to a fitted
straight line.

e Window is the time interval for which the slope and deviation are calculated.
The window is moving stepwise with an interval of one second.

When the value for the slope is found to be below the Slope,i,,, the calorimetric
signal is considered stable. After the value for Slope,j, and Deviation have been
met, the signal is considered unstable whenever the slope is higher than Slope -

In order for the signal to be considered stable, after it has become unstable, the
criterion for Slope,j, has to be met again.

In addition to the Slope, the criterion for the Deviation has to be fulfilled at all
times in order for the signal to be considered stable.

When None is chosen all rectangles changes color to white.
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Controlling the Calorimetric Calibration Heaters

Under the Control tab of a calorimeter device, a form representing a user inter-
face from which manual control actions of calibration heaters and calibrations
according to a defined protocol can be made.

The channels to be included are chosen in the drop-down picture by pressing the
down arrow on the right side of the text field on top of the main frame.

There are two calibration heaters for each calorimeter, one on the sample side (A)
and the other on the reference side (B). A prefix, e.g., m, i, n, etc., is entered auto-
matically according to the magnitude of the given heat effect, or it can also be
inserted manually. The magnitude and duration of the heat pulse is entered in the
text boxes in the frame labeled Heater pulse.

Press the button
Perform gain
calibrationin
the box named
Gain calibra-

& tew = ) Raname 8 Svstem I 3B Settngs -
Gl Devices < TAM NI TAMZ Multicalorimeter at peter
Gl Devices - TAM I Ovarview | Signake Contiel |

[148

- W ey Haoaken puize
tion toinitiate an BT
electrical calibra- Duration:
tion. The calibra- " ks
tion will run
according to a __ Swimdwpts |
defined protocol, i calbustion
see Chapter 2 for ;::K::mm'mw
a detailed G [—— ohe [—
description. e

The values of
Gainand Offset,
from the latest performed calibration, are shown in the corresponding text boxes
only when one calorimeter channel is chosen in the drop-down figure.
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The 3201 Nanocalorimeter / 3220 Microcalorime-
ter Device

Select the calorimeter device in the Devices group to chose between a numbers of
views associated with the 3201 Nanocalorimeters (or the 3220 20-mL Microcalo-
rimeter device).

There are three main views that can be accessed through the tabs—Overview,
Control, and Settings.

The Overview tab allows you to follow the signal evolution as a function of time in
aplot. See the previous section in this chapter, “TAM Assistant Plot Windows” for
a description of the plot window. The Control tab is explained in the next section.

The Control Tab

G Devices 4 ml Calorimeter #6000]

Settings

Heater pulze

Heater: A

Activate Heatsink Contral ]

Heat flowe: 10,000 W 9,937

Druratior: 15rmity

Start pulze

Set measurement principle Current meazurement principle
() Feedback () Feedback

() Dynaric comection () Dynaric comection

@ Heat flow (&) Heat fow

Heatflow calibration
Lazt gain calibration performed: Jul 18, 2007 22:19:35
Calibration results:

Gain: 0.92 Offset: 1.00307 i

[ Ferform gain calibration ]

The Control Tab

The Control tab of the 3201 Nanocalorimeter Device (shown in the figure above)
is used for manual control of the calibration heaters, and for performing calibra-
tions according to a defined protocol. Other functions include controls of Mea-
suring principle and the Peltier regulator (or active heat sink control), which
are described below.

Heat Pulse
Heater pulze
Refer to Chapter 2: Calibrating the Heater |4 v
TAM |11 Calorimeter for informa- Heat flow: | 10,000 W (3.937) .
tion on the Heater pulse func- . : '
. Dwration: | 15min
tions.
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Activate Heat Sink Control

The Peltier regulator consists of a thermopile and a feedback mechanism. The
thermopile thermally connects the heat sink of the 3201 Nanocalorimeter and the
3220 Microcalorimeter to the thermostat liquid. The thermopile senses whenever
there is a measurable temperature difference between the surface of the heat sink
and the liquid in the thermostat. For instance, the thermopile will sense a temper-
ature change of the thermostat. The feedback mechanism then sets in. The ther-
mopile then works as a Peltier element that "pumps" thermal energy to or from
the heat sink to even out the temperature differences and reach thermal equilib-
rium between the thermostat and the calorimeters faster. This function signifi-
cantly speeds up the time needed for the calorimetric signal to stabilize after a
temperature change.

When changing the temperature of TAM I11, the button Activate Heat Sink
Control should be pressed. The button name changes to Deactivate Active
Heat Sink Control. Once the calorimeter has reached the set temperature, press
the button again to deactivate.

Measurement Principles

The 3201 Nano- Set measurement principle Cument meazurement principle
calorimeter can () Feedback () Feedback

be Operated in () Dynamic comection () Dynamic corection
accordance with () Heat flow (%) Heat flow

three different

measurement

principles—Heat flow (most common), Dynamic correction, and Feedback.

Use the Heat flow mode whenever processes have slow conversion rates, or
when it is the thermodynamics of the reaction that is of interest rather than the
rate. If you are using the calorimeter as a titration calorimeter (or ITC, isothermal
titration calorimetry), this mode should not be used.

In ITC experiments, you can operate the instrument in Dynamic correction
mode to gain speed. Both the Dynamic correction and Feedback modes use a
mathematical procedure to correct for the thermal inertia of the calorimeter.
These modes, therefore, reflect the true heat production rate in the sample closer
than the heat flow mode.

You will need to perform a dynamic calibration when using the Dynamic correc-
tion mode to get time constants for the instrument. This is not necessary for the
Feedback mode, which uses counter power of the calibration heaters. All measur-
ing modes may use the same calibration, or gain factors. See below on how to cali-
brate the heat flow.

Heatflow Calibration

Heatflow calibration

Refer to Chapter 2: Cali-

Last gain calibration performed: Jul 18, 2007 22:19:35
bl’atlng the TAM I I I Ca|0— Calibration results:
rimeter for information Gain; 092 Offset:  1.00907 | yinv

on the Heatflow cali-
bration and Heater

Perform gain calibration

pulse functions.
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The Settings Tab

& Devices # Ch 1[3201 4ml Calorimeter £6000]

& Owerview | Control

Set gain selection Current gain selection
(3 Automatic gain selection (%) Automatic gain selection
() Low gain always (0 Lows gain always
Set gain calibration zettings Current gain calibration settings
O Calibrate to steady state o Calibrate ta steady state

/ [duration approx. 2 hours] [duration approx. 2 hours]

Calibrate to integral of pulse ® Calibrate to integral of pulze

® [duration approx. 20 miry) [duration approx. 20 mir)

Power: 100 i Power: 100 it
Settings Tab
Gain Selection
Gain selec- . _ _ _
i Set gain selection Current gain selection
tion has two . . o .
. (%) Automatic gain selection (%) Automatic gain selection
OpthﬂS as () Low gain always @ (L i al
seen in the e i
figure

below—Automatic gain selection and Low gain always.

Automatic gain selection is used to help regulate the heat flow values. When
the heat flow value, in absolute terms, becomes larger than approximately 500 pywW
(or 480-580 pW depending on the calorimetric temperature), the software will
automatically turn to lower gain (i.e., lower resolution). When the absolute heat
flow decreases and becomes lower than 500 pW, the software automatically turns
to a higher gain. This option ensures that the highest resolution is given when
measuring in the nanoWatt range. The resolution as given from the A/D converter
is then approximately 0.2 nW.

When the software changes the Gain from high to low or vice versa, a minor dis-
turbance in the heat flow signal can occur. In order to avoid this, you can select
Low gain always so that the low-resolution mode is always on. However, this is
not suitable for highly sensitive measurements, and should be used only when sig-
nals higher than 2 pW are of interest. For most applications with the 3201 Nano-
calorimeter, Automatic gain selection is the preferred option.

Set Gain Calibration Settings

Refer to Chapter 2: Calibrating the TAM |11 Calorimeter for information on gain
calibration.
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The 3811 Flow Control Device

The Flow Control device controls the mass flow controllers, which are used for
gases. The system can be configured for flow-through using one gas, or it can be
used for flow-mix systems with which gases are mixed. In addition to the software
module, the system consists of mass flow controllers connected to a specially-
designed electronic interface.

In the case of flow-mix, the mixing can take place either outside the calorimeter or
in situ in the measuring ampoule depending on the ampoule design. The con-
trolled RH perfusion ampoule is a special case. This type of ampoule controls two
mass flow controllers to set a mixture of a dry flow line, and a flow line saturated
with a vapor, most commonly water.

Click the Flow Control Mini-view button to display a
view that is used for various settings and controls. To
set the value for the mixture and mass flow, enter the
preferred value in the text box in Set wanted mix-
ture.

The total mass flow should not be higher than 200 mL hL.

Click the arrow to apply the new settings, it will be displayed in the frame Cur-
rent wanted mixture on the right-hand side of the window.

Setting Up a Ramp

The most convenient way to control mass flow controllers is to do it within an
experiment. Using this method, you can coordinate different events with respect
to baseline and main sections.

You can use a Generic experiment or an Ampoule experiment, for example, to cap-
ture data while controlling devices directly from the Devices manager. Select the
General tab as shown in the figure below.

Cuitrent midure; 650 4 [Relstive humidity, assueming dry gas is cornected to flow contraller 1 &
== hydrated gaz connected to flow controller 2)
Current temperature: (00 e
Set wanted misdure Cument wanted misture
Musture: |65.0 % Misture: E50 %
fr— 4
Total mass flowe |60 miih Total mass fow: =] mih
Set wanted temperature Currant wanted temperature
™~ Absohute: |4 , —
o L . 3 Temperature: [400 -
(* Relatve bath: |200 K —— | [bathtemperature +20.0
Famg
Staat: 0o %
End 300 %
Famp type: * Linear
(" Stepwise, using |10 steps
Diusation 20s
Start ramp |
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Follow these steps to set up a ramp:

1. Usethetextboxesinthe Ramp frame to set up aramp from the Device control.
You can program both linear continuous ramps and stepwise ramps.

2. Enter the duration, in seconds, for the overall ramp in the text box Duration.
This value is independent of the Linear or Stepwise ramp selection.

Example: Set up a stepwise ramp consisting of 4 steps where each step is 5%
and the initial value is 10%. Let's assume that the calorimeter signal needs 30
minutes to reach stability after each step change and it is stabilized before the
ramp is initiated.

(a) Enter 10.0 % in the text box Start and 30.0 % as the end value.

(b) Enter 1440 seconds (240 min) in the text box Duration. This time will
dispersed among the different mixture values as follows: 30 min (10%) -
60 min (15%) - 60 min (20%) - 60 min (25%) - 30 min (30%).

3. Click the Start ramp button to initiate the programmed ramp.

Controlling the RH Perfusion Ampoule

As already mentioned, a special case appears when using the RH perfusion
ampoule. Since the mass flow of the wet flow line increases when the incoming dry
gas picks up vapor from the humidifier cups, the mixture between the wet and the
dry flow line doesn't correspond exactly to the relative flow rates as set by the
mass flow controllers. The software compensates for this automatically, if the
checkbox, Use RH compensation, has been chosen as shown in the figure
below.

Choose the RH ngs |
compensation
when running
the RH perfu-
sion ampoule
with water as
the vapor.

Mass fow controller attached to calonmeter:

! [nione)

Set AH compenzation Current RH compensation

[¥ Use RH compenszatian * | | ¥ Use RH compensation

Leave this option blank when running other types of flow mix experiments (e.g.,
liquid mixing) . If you use vapors other than water, the compensation will be erro-
neous since that liquid has a vapor pressure different from that of water. In such
cases, the correction must be made manually after the experiment.

The setting in the frame, Set wanted temperature, applies only to RH perfu-
sion experiments. This refers to an electrical heater mounted at the top of the RH
perfusion ampoule. The function of this heater is to warm the outgoing wet gas to
a temperature above the dew point to avoid condensation inside the ampoule. Set
the temperature of the heater to the recommended value of 20°C above the TAM
thermostat temperature. If you chose the option Relative bath, the heater tem-
perature will automatically be set to the chosen value above the calorimetric tem-
perature.

The procedure for setting up a ramp for an RH perfusion experiment is the same
as described in the previous section.
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The Experiment Explorer

TAM Assistant provides customized, step-by-step wizards that can be used to
guide you through the process of running an experiment. Experimental wizards,
specific to the type of experiment to be run, are available. For example, you can
use a wizard to set up a static ampoule experiment in isothermal or non-isother-
mal mode.

A wizard consists of a number of dialog boxes, instruction views, etc., which
appear consecutively in the view area of the TAM Assistant main window, and
promptyou

tO entel’ 0 tew - 8] Revave [l S @ srmeninin 5B Settings - - B Sutosn
@ EncEipaient | Acd Conert |23 Set Data to Codect...

informa- . e

tion about e e

the experi- B [

ment or B e e

perform e | e NOTE: Exothermic
specified T e L :— i data is positive and
tasks. The L Vs | curves in the upward
wizard it R direction.

divides the TS

experi-
ment into
different
parts of
pauses,
baselines,
and main
sections
that are
identified
by the vari-
ous analysis programs for performing automatic calculations or model fitting to
data.

Experiment Wizard - Initial Baseline

The figure above is an example of a view appearing in the ampoule wizard where
decisions about the initial baseline are entered.

When the exper— S e W @w?:.::“t jc:::: e setruma o Cotect.
iment group is

shown, the FEEm sumren i et e

names Of the | -.u:..n:‘p,«m pemss Endman” befors enang ampoues

experiments that
are currently
running on the
TAM 111 system
are displayed.
Click a Mini-
view button for a
desired experi-
ment to display
its current sta-
tus. The signal
evolution can
then be viewed
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as a function of time. For a fast assessment of the current status for an ongoing
experiment, the Mini- view buttons contain information such as signal evolution
and current experiment section (initializing, main, baseline etc.). See the example
on the previous page.

Detailed descriptions of the experimental wizards and how to run different types
of experiments are given in Chapter 3.
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The Results Explorer

When an experiment is finalized and saved, the results file will automatically
appear under the Results group in TAM Assistant Embedded. The filenames of
earlier finalized, saved, and open experiments are also listed.

Click on a filename to open the view for the chosen experiment in the view area.
All information associated with the experiment, e.g., Experiment information,
devices, raw data etc., can be accessed from this view.

B Lab Assistant

Pim Bt Ve Anskue e Fep
Fhew - H 2 TR

& Eanet: = £0| napanle s GRsparior (10-17-07)

s Flesuils anf dals e Expmimant infn 5 - B+ FoGgalhl s —F GpnaChi = =5 Sgnad DS
1 | Dawina :

* —F SgnalChB » —F Ggned Chd = ¥ Sgnad, Dh 1

P STl = —F S = B SO NOTE: Experiments

F Sgnal Ch1g

—F SgnalCh : SaVEd On the TAM III

el Paiae : embedded computer
g e kG should be relocated to

et g Ml T e an external computer at

- regular intervals to pre-
vent over-burdening the
memory capacity on the
instrument system. The
procedure for moving or
copying files to an exter-
nal computer is
described in the section
called “Downloading
Results Files,” found in

Chapter 3.

Results Group

This is a result file where the results from 48 channels have been collected and
saved in a single file. You can show the result from all 48 channels in the same
plot, or from a selected number of calorimeters by the check boxes above the plot
window.
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The Report Explorer

TAM Assistant contains a flexible environment for creation of laboratory reports.
As mentioned previously, the report function is included in the external version of
the TAM Assistant, but not TAM Assistant Embedded.

Reports can be created manually, or by use of templates associated with various
analysis programs. You can also view data from different sources and perform
interactive calculations and data fitting.

Creating a Results File Report

The report function can be accessed under the Results file report... in the File
menu. In order to access the Results file report function the results file for
which the report is to be written should be open and shown in the view area.

When chosen, a wizard opens that lets you determine which information to be
included in the

report, see the Results Report 3

figure to the
rlght Select mformation to inchude:
[V Surnmary
[v Genstal Expetmant Info
v Sample Info
Choose the rr;: Gt
information and =
press Next.
¥ Graphs
¥ Hide empty fislds
¥ Present data in tables when applicable
| Next > |

The next dialog A ez Bopart =
lets you select -
the signals and Graph [101  v| +| |

the type of pIOtS Select data sedes to include

to be included in 2 Siondl. Ch 1

the report. Many ¥ Signal, Ch 2

different plots Select all |
can be defined B |

by pressing the
plus sign by the
Graph text box.

Select plots to nchude

! v Heat flow k-
See the figure to Heal
. Heat flow vz heat
the rlght' MNomalized heat Aow
Nommalized heat ¥

<< Previous | Firish |
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When the choices have been made press Finish to create the report. See the
example below.

(7 compatibility 06
CE e 4 . . [ ! i i = -
WY TS TR g Fesuls and data files
Ila_(n: 24,2003 105836
jul Repoit:
Resdts file path Ciseanl Tref rdt ki

General Experiment Infe
Eath temper e

Administrative
Operslor 4]

— Temperature — Signal, Ch 121 Signal, Ch 1:2 Signal, Ch 13

Gignal, Ch 14 —— &ignal, Ch 13 —— Gignal, Ch 14 Gignal, Ch 17

— Signal, Ch1F  — Signal, Ch19
— Signal, Ch 1:12

Signal, Ch 1:10 —— Bignal, Ch 1:11

Heat flow {m¥)
=)

1 f |I
Example Report

Once the report has been created it can be saved under a name and location of
choice with the Save report name or Save report name as... under the File
menu.

The Graph Group (TAM Assistant Embedded)

Add to Graph -
The Graph group exists only in TAM Assistant Embedded and can be regarded as I <New>
a stripped down version of the Reports function in TAM Assistant. ' Graph? |
Graph3 .

Graphs from various plots in the Device group, Experiment group or the Results i
group can be copied to a separate plot placed in the Graph group. This may be
done in order to
compare plots
from different
experiments.

k+EBREAT HHE>

Use the arrowand
click within the
domain of the
graph that is to be
added to the plot.
Broken lines are
shown on both
sides of the marked
graph. Use the
Add to graph
menu to add the
marked graph to
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an already existing plot or to a new plot. You

must select the down arrow in order for the Gl Device:

option to be active. & Expeiiments
. . gy Fesuls

The added graph is online when chosen from a S

Devices group or the Experiment group. This
means that the signal evolution, as a function of
time, is displayed in the plot of the Graph
group.

Mini-
View
Button

However, if a graph from the Results group is
added, the whole graph will be added to the plot
with the time scale preserved.

For each new plot created, a Mini-view button
appears under the Graphs group.
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TAM Assistant in Network

TAM Assistant Embedded on the TAM 111 system is mainly used for running
experiments and visualization of signals and experimental data. TAM Assistant
installed on a desktop computer can, in principle, be used for all of the same oper-
ations as the TAM Assistant Embedded software. In addition, TAM Assistant also
contains powerful packages for data analysis, data export, creation of reports, etc.
For this reason, results data has to be transferred from the TAM 111 system to an
external computer loaded with TAM Assistant.

Therefore, the external computer must be able to communicate with the TAM 111
system in order to download data. This communication is normally made through
a local area network (LAN).

An external computer can also be connected directly to the TAM 111 system by use
of an external network card and a cross-over cable. It should be noted that the
communication status of the TAM |11 system in a local area network is compara-
ble to that of a printer, i.e., it will not negatively affect any other components on
the network or beyond.

Communication between client computers on the network and the servers on the
TAM I11 device is made with dynamic IP addresses generated with DHPC.

Connecting TAM Assistant to a TAM 111 System

The following is only relevant for the external version of TAM Assistant.
To add (or remove) TAM |11 systems to TAM Assistant, follow these directions:

1. Select the File menu and choose Manage Connections.

2. Use the dlalog Manage connecled sorers El
shown in the Curent set o seivers
figure to the [Ssns |

right to add or
remove a con-
nected instru-
ment system

along with its I Ll T

devices Remove ssfected srverfs]|

T TAM Assistant

3. Removing a

system:

Select the name of the system that is to be removed and click Remove selected
server(s). The header corresponding to the selected TAM I11 system disap-
pears from the Devices group. The removed instrument system can be added
again at any time.
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Conneck to Device Servers

Download Results Files...
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4. Adding a sys-
tem: Click Add
new server... ™ Add seever from list
Thedialogshown
in the figure to
the right is dis-
played. TAM
Assistant seeks
out TAM Il sys-

tems that are (% Add explicitly specified server

connected to the IF o Hostriame: ,m

Local Area Net-
work and lists the 2 g

identified instru-
ments. Select the ok | cancel |
desired system
from the list dis-
played. If the system that is to be added is not included in the list, click the radio
button labeled Add explicitly specified server and enter the IP number.
When the information has been entered, click OK.

Add a new server E|

Narme | 1P | Pail |

5. Click Done on the Manage connected servers dialog to return to the basic
user interface. Within a few seconds the added devices can be seen under the
Device group.
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Chapter 2:

Calibrating the TAM 111 Calorimeter

Background

Calibration helps to assure that the calorimetric signal, as delivered by the soft-
ware, corresponds to the heat flow generated by an arbitrary process. The calibra-
tion process closely mimics any measured process. This is achieved by electrical
heaters mounted in the sample holder in close proximity to the sample ampoule.

In the TAM I11 System, the calibration procedures are included in the TAM Assis-
tant software.

The primary signal, as generated by the heat flow sensors (thermopiles), is an
electromotive force directly proportional to a temperature gradient over the sen-
sor. The gradient is a direct consequence of the heat flow generated by an arbi-
trary non-inert sample in the calorimeter. The magnitude of the electromotive
force is directly proportional to the size of the heat flow.

The signals, as generated on the sample and reference side of the calorimeter,
enter an amplifier where they are differentiated and amplified approximately 100
times. An RC filter reduces the noise generated by the amplifier. The bandwidth of
the filter is 30 seconds, which is approximately 10 times lower than the time con-
stant of a calorimeter.

After the amplification step the filtered analog signal is converted to a digital sig-
nal by a 24-bit A/D converter. The dynamic range of the calorimetric signal is -20

to 20 mV. This results in a resolution of 7 nW bit™! (the sensitivity of the heat flow
modules are approximately 3 W V'l).

The digital signal is received by a software filter function with one data point per
1/10 second. The window size of the filter function is one second, meaning that fil-
tered data is collected with one data point per second.

The next step in data processing is the conversion of the signal from the A/D con-
verter digits to heat flow values. The first step is the multiplication with a temper-
ature-dependent calibration function, determined at four different temperatures.
This procedure is done before you receive your instrument. A certified service
technician should make subsequent temperature-dependent calibrations. The
main reason for the temperature dependence is that the “Seebeck coefficient of
the heat flow” sensors change slightly with changing temperature.

Relative deviation from the temperature-dependent calibration constant (which
is, unity, by definition) is called the Gain factor. This is a factor that you will
determine through the TAM Assistant software. Procedures for the determination
of the gain factor are described in detail in this chapter.
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The Gain Factor

The calculated calibration constant is called a Gain factor, as described in the pre-
vious section. This factor is independent of temperature to within TA Instruments
specifications. The gain constant is always calculated relative to a temperature-
dependent calibration factor. After a temperature-dependent calibration has been
performed, the gain factor in TAM Assistant is automatically set to one. A subse-
guent gain calibration reveals any deviation of the recorded signal relative to the
expected signal. The result is expressed the fractional deviation from 1. For exam-
ple, a gain factor of 0.992 indicates a deviation of -0.8% from the signal obtained
by the temperature-dependent factor alone.

Calibration with TAM Assistant

Calibration Procedures

Electrical calibration with the TAM Assistant can be made directly from the device
interface under the Devices group, or while collecting data with the Generic
experiment type.

The procedures are very similar, and the calibration experiment consists of a 10-
minute baseline recording followed by a heat flow release with the internal heaters
of one hour. After the power has been switched off, the calorimeter is given one
hour to return to a steady baseline. A final five-minute baseline is recorded.

Calibration Directly from the Device Control

Follow these steps to calibrate from the Device Control:
1. Click on the calorimeter miniview button in the Devices group mode.

2. Choose the channels for calibration from the multicalorimeter representation
under the
drop-down.
One or more
channels can
be chosen for
simulta-
neous cali-
bration.

In the exam-
ple to the
right, Chan-
nel 33 from
the TAM 48
was chosen.
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3. Press the Signals tab to show the current signals from the calorimeters as
shown in the figure below.

o St i 3 Sabirms o

NOTE: Erroneous cali-
bration values may
result if the stability cri-
teria are not met when
starting the calibration.

4. Select the desired Signal stability condition from the drop-down list (mod-
erate is the default).

When the square representing the channel that is to be calibrated has the color
green, the signal is stable in accordance with the chosen stability conditions.

5. Click the Control tab to access the information shown in the figure below.

OSysgem:lrfo 'j? Sektings ~
TAM2Z Multicalorbmeter at peter
Overvew | Sgnals  Coatial |

|33 -

3

2 NOTE: Itis possible to

- e abort the calibration at
Dusior  [600 any time and the cali-

& Sid o bration values (i.e. gain

e and offset values) will

Swathessrpude | not change from the pre-
vious calibration.

(i cabration
Lzt gan calbwation pedomed: jan 142003 15:14.23
Cabbrahon resuls

Gan  [0@ET Cfset

Parfom gain caibeation |

6. Startthecalibrationbyclickingthebuttonlabeled Performgaincalibration.
The time taken for a calibration is approximately one hour for the 3206
calorimeters. A heat pulse of 3 mW is released by the inbuilt calibration heaters
during atime period of 30 seconds giving a total heat of 90 mJ. The Abortgain
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calibration text on the click button will change back to Perform gain
calibration when the calibration is ready.

The new calibration constants will replace the old values when ready. It is not pos-
sible to change these values manually.

The calculated calibration values will remain until the next calibration is per-
formed.

Calculation of the Calibration Constants

TAM Assistant automatically calculates the calibration parameters when the cali-
bration recording is ready. The two parameters calculated are the Gain factor,
described above, and an Offset value describing the deviation of the steady state
signal from the instrument zero level, i.e., no thermal activity in the calorimeters.

Calibration in a Generic Experiment

To save the data for the calibration in a results file, make sure that you perform
the calibration while collecting data to a results file. The Generic experiment type
allows you to do this. This section describes one of several different ways to per-
form a gain calibration.

1. Start a Generic experiment as described in Chapter 3, “ Running Generic
Experiments.” Include all the calorimeters that are to be calibrated in the
experiment.

2. Make sure that the signal is stable, according to the stability criterion, before
starting the calibration. The signal is stable when the background color in the
current signal text box is green.

3. Startthe calibration on several calorimeters simultaneously by marking more
than one in the device field to the left of the experiment view, see figure below.

Bl Lab #ssistant
Fie Ecdi View Anshos Experwrend Help

e - H S BB

Cusari signs
Icate signal sty Mok
ma [ o

gy Foesilly aentiodaa e
F Repants
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Simply press down the Ctrl or Shift key, while clicking on the calorimeters to
be calibrated.

When the stability criterion ismetpressthe Perform gain calibrationbutton
in order to start the calibration.

The text on the Perform gain calibration button changes to Abort gain
calibration once the electrical calibration has been started.

When the calibration recording is ready, the software automatically calculates
a new calibration constant and signal offset that automatically replaces the old
values. The change of the calibration values is not unique for the Generic
experiment. The change is global, meaning that the calibration values under
the device control are also changed. These values will remain until the next
calibration is performed.

When the text on the calibration button has changed back to Perform gain
calibration, the calibration is finished.

End the generic experiment.

Manual Calibration

You can also use an alterna-
tive method to perform cali-
bration with more flexibility
regarding the heat flow. In
this approach the calibra-
tion heaters deliver a ther-
mal power of choice.

Follow these steps to manu-
ally calibrate:

1.

3.

Access the Control tab
for the multicalorimeter
device under the
Devices group.

Mark the calorimetersto calibrate. Calorimeters 17-
23 have been marked in the figure to the right.

Waituntil the stability criterion hasbeen met. When
the images representing each chosen calorimeters
have turned green, as shown in the figure to the
right, the stability is reached.

Press the Overview tab to access the plot window.

Thefirststepinthe calibration procedureistodeter-
mine the zero offset of each calorimeter. This is the
signal deviation from zero when there is no thermal
activity in the calorimeters.

TAM Assistant Operator’s Manual
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Press the Set

Offset button Lah Asststant

inthe toolbar of

the plot W| n- j‘r) tl:;ﬂ;mune in the plot 1o maik the iange aver which the allzet wal b=
dow. The dialog

shown in the

figure to the

right appears.
Press OK.

Mark an interval of the stable baseline by clicking and dragging in the plot. A
20- to 30-minute interval on the stable graph (or graphs) is sufficient for the
software to calculate an offset that is representative for the real case. See the
figure below for an example.

After the section has been marked, the offset from the zero level is calculated
and the curve is shifted to zero.

Turnonthecalibration heatersas
follows: Owerview | Signals  Contiod |

[17.23
a. Select the Control tab.
Hesler puss
b. Make sure that the channels Powes L
to be calibrated are chosen. Duration

c. Enter athermal power of
choice in the text box labeled
Power.
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d. Leave the Duration text box empty. The heaters will run indefinitely and
must be turned off manually when the calibration is finished.

e. Choose Side A (default) and press the Start heater pulse button. It is
now seen in the plot (Overview tab) that the signals are increasing towards
a steady state value close to the entered power value.

f.  Wait approximately 1.5 hours to reach a true steady state.

9. When the steady state has been reached, and there are 10 to 20 minutes with
a constant signal, press the Define signal gain button in the plot toolbar.

10.

The dialog shown
in the figure to the
right appears,
unless the check
box labeled Don't
show this mes-
sage again,
always ... has
been marked pre-
viously. The text
box labeled
Expected signal
has already been
filled in with the
current power

value of the heaters.

Define Signal Gain

i Use the mouse inthe plot bo mark the iange over which ke sigral
\_J-) average wil be calculsted

Ewpected signat |l e

The zignal gzin vwill be updated 20 that ke
aveiage signal wal malch the expecied signal

| Dront show this messags agan, sheaps use
canment higater oulput a: expecked signal

Press the OK button and mark a region of 10-20 minutes of the graph were the
signal is at steady state. See the image below for an example.

+EAEFTHH
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NOTE: The date for
the Last gain calibra-
tion doesn't change
when performing a
manual calibration. The
date from the last auto-
matic gain calibration
remains.
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After the section has been marked, the offset from the true power value is
calculated, and the curves are shifted to the true power value.

11. Press the button

currently labeled el B Lo
Stop heater 2 -
pulse under the Haskae s
Control tab to Fower

turn of the heat- Digsbon:
ers. If only one of i
the calibrated cal-
orimeters is cho-

sen at atime, the

Stant heater pulse

Calibration Gain calbration

results can be Last gain cafration perfomed an 14, 2003 15014:23
1 H Calibrati s

seen in the Gain il -

calibration i Ofeet  [133381 i

frame. Pestorm gain caliaian

In the procedure
described for the
manual calibration, the heat flow data has not been stored in a results file. In
order to collect data from a manual calibration, a generic experiment should be
started before the manual calibration starts. See the section in this chapter called
“Calibration in a Generic Experiment.”

Dynamic Calibration

The heat flow produced by a sample or disturbance will be measured across the
heat detector. However, due to the heat capacity and heat exchange coefficient the
heat flow monitored by the heat detector may be different from the rate of heat
production from the sample. For slow processes this effect is insignificant, but for
rapid processes this effect must be considered. From knowledge of the time con-
stant of the calorimeter it is possible to apply a correction procedure termed the
Tian correction (below).

dP d’P,
P':P_:T+T1 —R+qu—__lR
R (.1 __} (??I 1¢2 (fr‘

In this equation, Pg is the raw data signal monitored by the heat detector and P is
corrected data, which closely represents the true rate of heat production by the
sample. The time constant (T) of the calorimeter can be calculated by using the
calibration heater to apply known calibration powers in two consecutive steps.
The response on the heat flow will exhibit exponential curvature. An error func-
tion, representing the sum of the squares of the difference between the estimated
P. and the actual calibration power, is calculated and a minimization routine is
utilized to reduce the error function and calculate the values of T, and T,. TAM
Assistant uses two time constants, rather than one, to get a better precision in the
correction (cf. Taylor expansion). In this case the fitting parameters has no rele-
vant physical interpretation
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Performing a Dynamic Calibration

For fast reaction, i.e., in titration experiments, it is necessary to take into account
the thermal inertia of the calorimeter, ampoule and sample. This is done by run-
ning the experiment in a dynamically corrected mode.

The Nanocalorimeter and the 20-mL Microcalorimeter can be run in a dynami-
cally corrected mode, and to do this a dynamic calibration should be performed.

To perform a dynamic calibration, load the calorimeter with the ampoule (i.e.,
titration ampoule) in measuring position and with the sample loaded. The reason
for this is that the thermal inertia, T, depends on the heat capacity and heat trans-

fer from the sample to the surroundings.

1. Lower the sample
and reference
ampoules into the
calorimeter.

2. Waitforastablebase-
line.

3. Click on the calorim-
eterdeviceandonthe
Control tab.

4. Click the Dynamic
correction radio
button in the Set
Measuring Princi-
ple box. See the fig-
ure to the right.

“ Ch 1 [3201 4ml Calorimeter #6000]

Dverview | Control | Settings |
Heater pulze
Heatar A w
Heat flows:  |1.000 e

Duration: |30z

Start pulse

Sel measunement principle

() Feedback

) Heat flow

Heatflow calibration
Last gan calibeation parformed:
Calibration results:

Gan: 0.5429

(939.73) n'fy

Current measuement princips
() Feedback

! > ) Dynamic carection

(&) Heat flow

Mar 18, 2007 14:05.15

Offsat: 196.22226 | nwW

Perfomn gain calibration

5. Press the arrow to execute the command. The following dialog is displayed.

* Ch1[3201 4ml Calorimeter #6000]

6. There are two
options on the
dynamic calibration:

a. Perform time-
constant cali-
bration
(quicker):
With this option
only the time
constants of the
system is calcu-
lated. This
option can be
used if a full
dynamic calibra-
tionispreviously
performed with
the same experi-
mental setup.

Ovesview | Contiol | Settings
Heater pulza
Heater: A v
Heat flow: 1.000 e
Dugabion: | 3s

Start pulse

Sel messuement principle
() Feedback
(%) Dynamic: conection

() Hest flow

Diynamic cabbrabon
Last gain calibeation pesfomed
Cafibration results
Garc 05429
Last dynamec calibration performed

(99373 oW

Curent meatuement principle
) Feedhack
(&) Dynamic conechon

() Heal flow

Mar 18, 2007 14:05:15

Oifgat: 19622296 | nWf

Mar 18, 2007 14:0515

Cafibration resukts fused when corecting dinamicallyl

T 100.70

45,84

|_ Perloim time-constant cafibiation [quicker) ]

| Perform full dynamic calbration |
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This would be done if the sample volume is changed, solvent is changed or
the stirring rate is significantly changed.

b. Perform full dynamic calibration:
With this option time constants as well as Gain and Offset is calculated.
This option should when a new ampoule type is used.
7. Pressthe button of the preferred calibration option. [The button will change to

Abort Calibrationwhile the calibration is in progress.] The calibration will
be automatic and the signal will look like the blue curve below.

Y

200

150

100

50

[ min

Red curve - Power to calibration heater
Blue curve - Measured heat flow

8. When the calibration is finished the button will change back to Perform

Calibration. The values for the time constants as well as gain and offset is
now displayed.

Page 50 TAM Assistant Operator’s Manual



Chapter 3:

Running Experiments

Experimental Practices

This chapter deals with some practical aspects of experimental design and meth-
ods used to run texperiments. Balancing between the reference and sample sides
of a calorimeter, especially the 3206 minicalorimeters, is an important step that
must be performed before running experiments. The noise level of the calorimet-
ric signal and thus the quality of the measurements may be affected if this is not
performed.

Sample Ampoules and Reference Inserts

Each minicalorimeter is equipped with a reference ampoule holder similar in
design to the ampoule holder on the sample side of the instrument. Each reference
ampoule holder contains an inert Aluminum reference body, which is intended to
balance the sample side relative to the reference side, with respect to the heat
capacity. An important purpose of this design is to reduce the short-term noise
and also the offset signal during a temperature scan. The long-term stability of the
calorimetric signal is not affected by an unbalanced system.

The Reference Inserts of the 3206 Minicalorimeter

Each 3206 Minicalorimeter is equipped with a fixed reference insert. There are a
number of reference inserts with different mass to create heat capacity balance for
a number of different applications. The reference inserts consists of an aluminum
plug screwed into the reference side of the calorimeter.

TAM Assistant Operator’s Manual
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NOTE: The heat capac-
ities given include all
details that constitute
the ampoules, i.e., caps,
gaskets, eyelets, etc.
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The Sample Ampoules

Selecting a reference insert depends on the type of sample ampoules that are to be
used with the minicalorimeters, as well as the type and amount of sample.

The table below shows the heat capacities of the ampoules (empty) that are used
for static measurements.
Sample Ampoules

Product No. Cp.a/d K1 Description

2509-51 2.34 5-mL Heat Seal Glass Ampoule

95.53.1015 4.32 3-mL Disposable Glass Ampoule

24.20.0400 5.84 4-mL Disposable Glass Ampoule

2502-40 11.9 4-mL Stainless Steel Ampoule Circlip Cap

2277-301 11.5 4-mL Stainless Steel Ampoule Threaded
Cap

3320 10.8 4-mL Stainless Steel Ampoule Threaded
Cap

Balancing the Minicalorimeters

An ideal twin heat conduction calorimeter should not have any noise produced by
the calorimeters other than that produced by the electronics. This is because the
differential nature of the measurements should cancel out all thermal fluctuations
from the environment. However, in our practical world it is not possible to create
a perfectly balanced system.

The lowest heat capacity on the sample side is achieved with an empty ampoule
holder. The percentage difference in heat capacity, for example, becomes -48.2%
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for reference insert 1, without any ampoule in the holder. The minus sign implies
that the mass should be increased on the side of the sample ampoule holder in
order to improve the balance and thus the noise level.

For a given ampoule and reference insert the heat capacity balance can be
improved by optimizing the amount of substance in the sample ampoule. The per-
centage difference in heat capacity, between the sample and reference sides of a
minicalorimeter, A, can be calculated by the following formula:

Where:

Cp,ri= Heat capacity of reference insert

Cp,a= Heat capacity of ampoule

Cp,c= Heat capacity of the compound used in the measurement

7.18 = Heat capacity of the ampoule holder on the reference side, reference insert

excluder

0.24 = The diff A= 100 Cpri—024-Lp 5 — Uy . -m 0lders on the sample and
referenc Cppi +1.18 o

m = The ma ’ be optimized so that the

absolute value of A approaches zero.
The maximum deviation specification for the signal is £20%.

Values of A larger than 20% may be accepted in many cases as the quality of the
measurements are dependent on the signal to noise ratio rather than the absolute
value of the noise level. A large sample size may be preferred instead of a close bal-
ance if this results in a larger signal-to-noise ratio. It is important to note that the
specifications regarding the short term noise applies only when the heat capacity
difference is within the specified limits.

Common Heat Capacities

In the table a few compounds are listed with the heat capacity at ambient temper-
ature.
Heat Capacity at Ambient Temperature

Compound Cp/iKlgl

Liquids
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Compound Cp/J K1 g-l
Water 4.18
Ethanol 2.43
Propanol 2.40
Benzen 1.73
Toluene 1.71
Pentane 2.33
Heptane 2.24
DMSO 1.93
Solids
Inorganic
NacCl 0.86
Quartz (Si02) 0.76
Organic
Lactose 1.22
Urea 1.55
Glucose 1.24
Salicylic acid 1.16
Common gun powders 1.28
An Example

For this example the following are the experimental paramters:
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Sample is a water solution

Minicalorimeter is equipped with reference insert 1.

Ampoule is the 3-mL glass vial

To get a perfect balance (A = 0), a mass of 0.61 g of solution is required as cal-
culated by the equation on the previous page.
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This would give the lowest absolute value of the noise level. However, it might not
give the best signal to noise ratio. If more sample mass can be used (in this case 3
0), the quality of the measurements might improve. It is recommended that you
take into consideration the positive and negative factors that are unique for each
experimental setup when planning the experiment.
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Running Experiments

The remainder of this chapter describes how to run experiments with TAM Assis-
tant, using the experimental wizards. Initiating, running, and finalizing experi-
ments with TAM Assistant are described in detail. The images used throughout
this chapter are from TAM Assistant Embedded. Although the user interface of
the TAM Assistant is somewhat different than that of TAM Assistant Embedded,
the procedures of designing and running experiments are identical in the two ver-
sions.

Starting a New Experiment

. - . & B E”, H
When starting a new experiment, independent
of what type, select Experiment from the New W Experiment. ..
menu. See the figure to the right

Results File. ..

1. Choose the type of experiment from those “E5] Report..
shown in the New '
Experiment win-
dow (see the figure

' New Experiment

. Ampaule

to the rlght) . Ampoule [norvisathermal i é‘i
\u"falidtation Generic with Generic
. . Titration single results  without expe...

There are six basic Flow Contol
types of experi- e
ments included in [« I [2]
TAM ASSiStant: Performs a generic experiment that produces a single results file.

Ampoule and

Experiment name: Generic with single resulks [12-14-07)
Non_ISOthermal Location: C:A\Documents and Settingsinhesseihy Documents
ampoule experi- Dpsrstor

ments, Valida-
tion, Titration,
Flowcontrol,and
Generic experiments.

Generic experiments are the simplest type. In Generic experiment, data is
collected without any division into pause, baseline and main sections. Actions
suchasatemperature jump orscan canbeimplementedinagenericexperiment,
but it has to be made manually under the device group. See the next section for
more details on Generic experiments.

2. Enter Experiment name. The experiment name is the filename where the
result and additional information is stored. A default name, stating the type of
experiment and date will automatically appear as the experiment name. You
can alter this name, if desired.

3. Enter the Operator’s name or initials.

4. Click OK.
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Running Generic Experiments

The Generic experiment is the simplest type of experiment run by the TAM Assis-
tant. It may be considered as pure data collection and the collected data is not
divided into baseline, pause, or main sections. This means that there are no possi-
bilities to perform baseline corrections on saved data or data analysis using the
special analysis functions in the TAM Assistant.

Actions such as a temperature jumps or scanning can be performed in a generic
experiment, but the necessary control actions has to be made manually from the
thermostat device in the Devices group.

Setting Up a Generic Experiment

1. Choose the Generic ——
type of experiment e e T e
from those shown in s 99 f dra idics
the New Experi- C
ment dialog. The
dialog shown in the
figure to the right is
displayed.

2. Selectthedevice(s)to
be included in the
experiment. Press
Next.

The following view appears, see the figure below.

R
metricchannelsthat S . -
you want to use in B a Cac —
the experiment. To
choose several chan-
nels, pressand hold
the Ctrl-key, while
clicking the respec-
tive channel(s).

(You can also click Caaivinte) [0 @738

on one channel and

dragthecursorover N . iwiime - e

the remaining chan- st Sl sl e Mg e WA e o

davice and changs s 1elirge avpoviments from changing fen

nels that you wish to ccmman || Main

select).
4. Choose from a set of security options at the bottom of the dialog above:
e Ifyouselect the option Write lock wanted, the minicalorimeters will not

be available for different kinds of control actions from other experiments,
i.e., others cannot write to the devices.
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NOTE: If channels are
occupied by another
experiment (see the fig-
ure to the left), they will
be displayed as red.

The color on the top of

the channel turns green
as it is chosen.
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e Ifyouchoose the option Read lock wanted, itis not possible for any other
experiment (and, therefore, other users) to collect data to another experi-
ment.

e Ifyouselect No device lock wanted, full access to the chosen devices are
possible from other experiments and users.

5. Click Next. The dialog shown in the figure below is displayed.

= M Srton e 43 Sewres + | 200is ot 0 R bl o WA Shet e
ot (G EndEqarment | o Corrak [ Set Datwio Colect...

| Epamant v | Oescas | Rec

(k|| WWaliirey Far Mnad baseing Shargnall b [DhECECKE

|| Seleet expeilingnt and samgla Infs
sy B has i b cealad, plaocy bl saperend inda 12 s
Hpinisded darmpleind ot
Fam raorcha nfe b add b sach Csiorrates
[foomt

NOTE: The choices i o et Aol el f 0
made on experimental
information cannot be
changed after the exper-
iment.

it fwaon | Marcd basina dut |

NOTE: Experimental
information can be
entered while the exper- 6
iment is running or after '
the experiment has been

saved in an experimen-

tal file.

Select the type of experimental information to include in the results file using
the two drop-down menus are provided.

If None is chosen in both drop down menus, no _
sample information can be included in the experi- @l Devices
mental file. ég E xperiments

7. Click Finish to start the data collection. A miniview | &
button (see the figure to the right) appears in the
Experiment group. This can be used to check the
progress of the experiment at any time.

Adding Additional Devices

At this stage you can add more devices than were selected before the data collec-
tion was initiated. For instance, the thermostat device or additional minicalorime-
ters can be added.

To add a new device follow these steps:

8. Click the Add Device button (shown to the right).

The dialog shown on the next page appears. @Rl Devices  Add Device |
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Add Device

Choose Thermostat
TﬂdiTMma g The selected device s a Themostal, “no luthes

selection & necessay.

* Mo device lock warted © ™ \whibe lock wanbed

1f i dervices back i cbilained then Fravinls alher espeiimants hon Allaws Ehis espenment fo change
ofther expesments can use the changing dewice o devica salfings, and preveniz other
davice ard change its slings expenments from changng fhem

44 Previows | Nt > I

9. Select the device to be added, and press Next. A dialog is displayed to allow
you to decide on experimental information, see the previous page for details.

10. Click Finish in order to start the data collection from the newly added device.

Setting the Experiment Start

After the collection of data has been initiated, you
can set the time to begin data collection.

= Set Experiment Start | () End Ex

11. C_Iick S_et I_Experiment Start. The following Ieric with sinE iy
dialog is displayed.

Set Experiment Start
Mew expeiment stat Curmant sspesiment stat
Abzolute bme 'apr 02, 2003153322 = | Set expenment stan: apr 02, 2003 15:39:22
Relative fiom set experiment " Actual expenment start: apr 02, 2003 153322

Show dala
=i Gignal, Ch17

HOTE! %ou can use mouse in griaph 1o move expenment start

Reset graph scale
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12. Move the cursor to the time marker labeled Experiment start. Drag the time
marker to the start time of choice. This can be done back or forward in time.

Finalizing a Generic Experiment

You will need to manually finalize data collection in a Generic experiment in order
to save the data in a results file.

13. Press the End Experiment button in order to finalize the data collection. A
dialog is displayed to let you decide whether to end the experiment and, if so,
discard the results or reduce the experimental data. How data reduction is
performed is described in the Ampoule experiment section.

W s cha wasnl o end the eenmenl. palect ore of The chistas below snd piess e Frsh Dibsivaes, fesge Cancal

() Eracd thés spmiirvairsl il chsgand (ha resully
(51 Erd he espenment and creale 3 seslls document

(1 End Hoe scqpsvimend and peiloom 4 configursble reduction of the recults dala before crealing a sl document
Mote: Frievrg Mest vall imevokably end the sspeimend
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Ampoule Experiments

An Ampoule experiment is a static form of calorimetric experiment. In other
words, there is no control of auxiliary devices such as the stirring motor, the mass
flow controllers for perfusion, or the pumps for injection. The ampoules contain-
ing the sample are either metallic (stainless steel or hastelloy) or disposable glass
vials.

You can use the Ampoule experiment wizard to guide you through a number of
steps where instructions on operational details are given. You will need to enter
information about the experiment throughout the wizard.

Ampoule experiments can be run in isothermal or non-isothermal mode. An
experimental wizard exists for each of them. In this section the ampoule wizard is
described in detail. Additional features belonging to the non-isothermal ampoule
wizard are also described, e.g., how to define a temperature program etc.

The Ampoule Wizard

Follow these steps to run the Ampoule wizard:

1.

Choose Ampoule experiment and click OK. The first dialog is displayed,
together with an icon under the Experiment Manager. The icon shows the
experimental name and the current status of the experiment.

o biew - ] Renare [l S i srstem oo 4B Serng: -

A A Derve {8 et Cutmi Coect...
G Do K hmpoute: (11-20-07)

B Excorirari Espeomers meard | Devces |

Wiglicoine 1o the amposils sxpariment eiiand

T i i L s 8 S0 Bfesiaent

2. Click Next to continue.
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NOTE: If channels are
occupied by another
experiment (see the fig-
ure to the right), they
will be displayed as red.

The color on the top of

the channel turns green
as it is chosen.

¥ New ~ @] Rename

@ Add Device

Page 62

3. Choose the calorimeter chan-
nels to use in the experiment
by clicking on the channel in
the figure. To choose several
channels, press and hold the
Ctrl-key, while clicking the
respective channel(s). (You
can also click on one channel
and drag the cursor over the
remaining channels that you
wish to select).

4. Click Next. Channels

At this stage, the chosen channels

are listed under the tab labeled Devices (see below). By marking a calorimeter
device on the left, a view appears that lets you control the actions of the device
and/or examine the status (e.g., signal evolution). A plot displays the signal from
the chosen device.

| fmpande (1120003
Evperiment wizard  Devices |

P11 [TAMZ Mutic alorimat
| # Ch 2 [TAM2 Multc skrimel.
A Ch 3 [TAM2 Mubicakorimet

Cunan sigrals Huesattloes gaan cabbiation
Irecheate tigrial slabidy M Cafibration eeaults

Chi -12959 Gaain 1
Oiset: 48067 W

Ahoil gan calbration

It is possible, at this stage, to add additional devices such as an additional minical-
orimeter.

5. Click on the Add Device button at the top left of the main program window.
See thefigure tothe left. This opensawindow allowing you to choose additional
device(s) to add.

6. Return to the Experimental wizard and click Next.
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Ampoule

Wizard
Results Tab £ Ampoule {11-20-02)
At this pOint in EHD'_BfiI'ﬂEI'i nfo Summary | General | Sample-Ch1-3 [ | Adminiztrative
the Ampoule ger'm = :
R + Data senes Ampo experimen
wizard a new =
tab is displayed
labeled No summary infarmation of the samples can be presented when there are
move than one sample n the experment. Use the "Sample” tabs o edit
Results. See sample infarmation.

the figure to the
right.

7. Enter experiment information under the Results tab (sample size, concentra-
tion etc.).

a. Selectthe Sample tab to enter experimental information such as the name
of substance, lot/batch number).

b. Select the Administrative tab to enter information such as the project
name, affiliation etc.

c. Choose the General tab to view the Experiment Start, Stop and Temper-
ature field, which will be entered automatically during and after the exper-
iment. Any text can be entered in the field labeled Additional information.

8. Return to the Experiment wizard and click Next.

Normalization Criteria for the Signal

= Ampoule (17 -20-04]
Expenmeant wizard l Devices ] FResuts ]

Define normalized signal

Mormalized signal - Ch 1

Mormalize using: | Total mass x| Value

Mormalized signal - [ Mazs of compornent - Unnamed 1 ’
Specibed value ard unit

Momalize using: | Tofal mass =] Value

Mormalized signal - Ch 3

Mormalize using: |Tuta| mass ﬂ Walue

This window in the Experiment wizard lets you enter information on how the sig-
nal should be normalized.

9. Determine how to normalize the signal. Choose the desired options from the

available drop-down lists. The information on sample size of the component(s)
is optional.
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10. Select the Experimental wizard tab then click Next.
Decide about Initial Baseline

The next window (shown in the figure below) lets you decide about initial baseline
for the experiment. You can enter the time for recording the baseline. The default
value, as given by the software, is 30 minutes.
Expeniment wizard | Run sequences | Devices | Fesults
Decide about initial haseline
"want initial bazeline
B azeline duration: 30 min

Automatically start bagzeline bazed on signal stability conditions

Signal stability conditions: | Moderate v

Abzalute value of zlope i less than:
Standard dev. less than;
Window length of near fit:

b asirnun time to wait for signal ztabiliby:

Ilze bazeline average az zignal offset

The baseline can be started manually, when desired, or automatically, when the
signal is stable according to a specified baseline criterion. The default value for the
stability criterion as entered by the software is moderate signal stability condi-
tion. These values will vary depending on calorimeter type.

11. Select the duration and stability conditions for the initial baseline. If the
checkbox Use baseline average as signal offset is marked, TAM Assistant
automatically uses the calculated mean value of the initial baseline to correct
the signal in the main part of the experiment.

12. Click Next to continue.

Usually the

baselines are £ ampoule (11-20-02)

runwithoutan B¢, e wizad | Devices | Resids |

ampoule in

the measuring About to start the experiment

position in

order to be You have entered all the necessary information to start the experiment.

sure that no Befare pressing Stsrt make sure that you have prepared the calorimeter(s)
with a reference ampoule and that you have not inserted an ampoule into the

offset due to maasuring side

any thermally

activity is

recorded.

When you are sure that the measuring position of the minicalorimeter is empty,
you may start the experiment.
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13.

14.

Click Start. The following window appears. The green curve indicates the
baseline and the grey part of the curve indicate the pause section prior to the
baseline. The baseline section starts as soon as the chosen Signal stability
condition is met.

Running initial baseline: The program counts down the time specified for the
baseline duration, and the remaining time is specified in the text box labeled
Time left. When the baseline recording is finalized, you are instructed to
introduce the sample ampoule into the equilibration position. Proceed to the
next section.

o bew - o] Renare [ Sre @ sstevica 4B Seings - B Shik Down
G A D ) Erd Expevinent | AdS Comest 30 Se Cltmitn Colle...

Gl Doevics A Ampoule 11-20-02)

& Epermaris Espearert szt | Devoed | Aok

Initsl asifin Show sprate o [ -

MNOTE! The selscion ory apoke 13 whal i shows on e page The condtions e be el by ol
g Db s Drnrns b it e
Sainrt @ angle calosraim i v e st agnal

_ - B

Lot 4 of the baselne

St b sieght OBET b v the
neuls of e [
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Thermal Equilibration of the Sample

The sample has to be thermally equilibrated to the calorimetric temperature
before the actual measurement can be started. Follow the instructions given.

15. Carefully and slowly lower the sample into the equilibration position of the
calorimeter.

. fmpaule (11-30-0F)

Expetiment wizwd | Devices | Rends
Lower samHe into equlibration position

1. Lot tha et and nelerencs ampouk 1o aquil yion pastion
2. Poees "Wark™ i mak, b wher ampouks sas lovened o squbbalion
psion ard 10 ConteLm B axpenirn

ROTE I yous e shac krvstvedl the arroue i sculaalion postion sl
poecys “Mark” o will e green the opporturnity o adiust e Sme marker st e end
of e sgpeniment,

Show tonallslfom. [Th1 T2 Ch3

When lowering the sample into the equilibration position a disturbance of the
signal is seen. This disturbance originates from temperature differences
between the sample and the calorimeter.

16. Click the Mark button when the ampoule is in position. The software starts to
count down the time starting from 15 minutes. This is the normal time required

for the sample to equilibrate, and reach the same temperature as the bath. The
following dialog is displayed.

A P 11U
Experimert wizand | Davices | Resul |
Waiting for sample to equilibrate

“fou should wait st least 15 minutes beles lowesng fhe ampoules nlo messung postion

NOTE! If you have alieady lomesed the ampoule into measuing positon just press “Skip wakt and
madk".‘You vl be given fwe oppariundy bo adust the time mark 1 at the end of the expermert.

Tirmss b

Show sgnalislfrem [ Ch1,Ch2,Ch3

Skip wakt and mark.
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17. Wait for equilibration to be reached.

Insertion into the Calorimetric Measuring Position

After 15 minutes of equilibration you are prompted to lower the sample into mea-

suring position as seen in the figure below.

) seteminto S Semings -
@ ErdEpaieent | AdsComeent i SsDatato Callect...

Expoarert vzl | Devces | Hleni

Lowntr sample inle meassring position

1.

Liwwmn i il vl ssfereres areoube s Meeaiiaing poiion,
2

Pz Mid™ 1o ik m svhan sifpculs mis kvied inlo measuang Soion
T ——

NOTED I yous haww shreacy kv the srpoubs mio ressnanng postion st press
BT

" “Yrai el bz goven s ooconany 1o sdisk the bres mar e 8 ihe end of e
ek

Show sgralsl b [ Dh 1 DnZ,Ch3 e

18. Click Mark, and lower the sample ampoule slowly into the measuring position.
Thisintroducesan initial disturbance of the signal, mainly caused by the friction
generated between the sample holder and the walls of the ampoule, as the
ampoule is introduced into the ampoule holder of the calorimeter.

3 b - W henave [ See ) ssteminha S Setmngs -

@ ErdEperinent | Add Comeent [ 5ot Dt to ol

[perent rarad | Doeces | Heowds
Wit fir sigeaal ta b cossidarod cameet

The caksmeter signal hax tesn dithated by kowetirg the argade nin et postion. || &
tmcomeencled fo wask & rnules bk conaideng el the sgnal eflech: fre e sgnal of e sagle
MOTE H yons orsichs s sl kb conect yrms oy s “5hip v aref e e corkrasm

st e e et o e spetmme,

Tine tef sl sigril i commchennd conect [Fmate

Show skl ko [T 1. Chz.Ch 3
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The software waits until the signal is considered correct, that is free from the dis-
turbances generated because of the introduction of the sample ampoule. The
default time is 45 minutes.

You may want to press the Skip wait and mark button (see the figure on the
previous page) in case the signal is known to be correct before the default time.
The graph appearing after the mark is red, indicating the main part of the experi-
ment.

Managing the Main Part of the Experiment

When the time taken to reach a stable signal has passed, a time marker will appear
labelled Signal correct.

At this point the signal is considered correct from the instrument’s point of view.
Unwanted effects in the sample such as redistribution of solvent in a solid sample,
or different types of sorption phenomena, etc., which might occur when the sam-
ple is exposed to sudden temperature changes, is not included. To avoid such
unwanted effects, the sample should be well conditioned before the experiment.

Syshem Info Skt - - M Sk Down
D ErdEperineent | AdIComwwnt B Set Dutato Codect.

Expesimerk mzard | Deveices | Flacuts

Fumnisy main pa of expariment

ey rsin pusct s e pians End i’ befors 1arreneg aooes

Show tigrali| bt [(h 1.z Ch 2 =]

19. Pressthe End main button when the main part of the experimentis considered
to be ready. A new dialog is displayed so that you may decide about the final
baseline.
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Decide about Final Baseline

If the Want final baseline check
box is marked (see the figure to the
right), the software will wait for the
signal to become stable according to
the chosen signal stability condi-
tions.

20. Select the duration and stability
conditions for the final baseline-
and click Next.

You will be prompted to remove the
sample ampoule (or ampoules)
from the calorimeter. See the figure
below.

& New - W) Rename [ Save
@ Add Device
a Devices

ég Expenments

(]

£ Ampoule (11-21-03)

Enpesimert wizard | Devices | Resube |

Decide about basaline

# Wart final baselre

Bassine duration:  [5m

W Avtomatically staet bareline based on signal stabiiep comditions

Signal by conditons [Medizn
Absolipe walue of slopa is dess than
Standard dew. besz than:

‘windows length of Ineer B

W asimim Bme bo st fon signal sabilty

| Wi
[ w
[

——

e System Info 'x‘ Settings =

@ End Experment

|
(s) from «

p

1 Add Comment 1&3

«_ Friday ampoule {1-17-03)

Experiment wizard | Devices | Results |

Before the final bazelne can be collected, the samples has to be remaved from the

calofimetess,

21. Remove the ampoules. After removal, place the ampoule lifter back in position
then insert the lifters into the lowered position.

22. Click Nextwhen the ampoules has been removed. The software now waits until
the chosen stability criterion is met before starting the final baseline.

You can follow the current slope and standard deviation for any channel in the

experiment by
choosing the
channel in the

3 e - W Renare [ Sve

A st inte 4 Setngs -
@ ErdEpeinen 1 AdoComeent B Set Dutn to Colect.

drop-down
menu above the
plot window.
See the figure to
the right.

To manually
start the base-
line before the
stability crite-
rion has been
reached, press
the Manual
baseline start
button.

e {11-71-07)
Expeamers razrd | Deveces | Asb
Waiiing fer final hasafing Therw mgralltl bom [ 11 O 2 Ch 3
Elapaed e T 182 Lz zolecton oy ol o whel i shoan on s pag
Select 2 singhe gl i hew the custerd sgnal i
Lrmas 8 ot Lt 15 pirses

Curmrs Coreltin
St (TR )

Strdaddevaters [ W [¢50000W)

Massrarn fore vl T gl sabslly |
W Buovelicaly stan bassine when sgral conditons e net

Moty sgnalondaons. |

1§ 1|
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When the signal is stable in accordance with the set stability criteria, the final

baseline section will start. The plots change color from gray to green when the
baseline starts.

0 ver - ] Renove [ Save @ ssteminto 4B Settings -
) ErdEvperivent | A0S Covwent [ SerCua o Codect..

A poule [31-71-03)
Expesment wizand | Dervces | Aecis |

Final Liagaling Shaw gl borre [T Cn 2 CHD

Tire kit Zm o MOTES The sebaction onig apcde 19 what is srasan on s page. The condtions st be mat by of
s bl the bassine it sdzasiosly dated
Safeok a single aamelter 1o view Hhe cument dignal

Totsiline [Em

Lwm H of the bacelne

Sialpct a cinghe it b it
sandtr ol the it

23. When the final baseline recording is finished, a new window in the wizard
automatically appears to let you adjust the time settings (see the figure below).
This may be done if the previous time settings are considered to be incorrect,
e.g., the duration before the signal was considered correct.

@ st 48 Semng: -

Puduss times §il necessangg

It & s rewhes & not placed o e oot bres o G0 e e kst o the plot o enie
123 s Feddn besies

Fispction st e e, MR GRG0 =]
Yiss sebiont Frrs ik e o A 15 hL = Dusion bele agrel s conaderd comect

e kpweong £ampee e meaumg poskon 2 4
T e vt SR Aalrd S rast widl, A2 1EBL3E =

Shew sglls] kv [h | Chz. Cha
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24. Click and drag a section change time marker to the correct time. Then adjust
the time settings, using the drop-down list, if necessary. Click Next.

Decide on Experimental Data Reduction

In all experiments, data points are collected approximately every second. When
running either the Ampoule or Non-isothermal Ampoule wizard you have the
opportunity to choose how to save the data after the experiment. The following
form appears when the experiment has been finalized in which one can decide one
of two data reduction methods—Equidistant and Adaptive.

< hmpoule (10-17.05)
Evpatment witaid | Devices | esuks
Decide on experiment data reduction

Reduchon method Resuls
i+ Ecukelan| Appiowmale delarims
" Adaplive Appicemale size of pesllsfle:

Tedal rumbsen of datapants

Iefirimum rumber ol poiis in one section

Shaw sigril:) Irom Ch31. 22

[+]8 » &[]

The default is always Equidistant with 6000 data points independent on the
length of the experiment. The results of the reduction are previewed in the
Results frame with the approximate delta-time (rounded to 1 second) and the
approximate size of the results file.

In Adaptive
mode, the cho-
sen number of
data points is
dispersed to
give a higher
data point den-
sity in parts of
the experiment
with high rate
of change in the
measured prop-
erty, i.e., dur-
ing a phase
transition after
a period of rela-
tive calm.
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The upper part of the figure on the previous page shows results of equidistant
data distribution (500 points over approximately 8 hours). The lower part shows
how the data points have been smoothened by use of the adaptive mode for the
same total number of data points.

25. Click Next. A new form appears to let you finish the calorimetric experiment.
26. Mark the check box if the results file should not appear.
27. Click Finish.

The results have now been saved as a results file. To view the results file, click the
mini-view button representing the file under the Results group.

Non-Isothermal Measurements

Most features of the
Non-Isothermal
Ampoule Wizard are
similar to the Ampoule

. Non-isothermal am poule (2-3-03)

E speriment wizard l Devices] Hesults]

wizard described on Define reference experiment

the prEViOUS pages. In If you have previously performed a reference experiment, please enter the
- name of that esperiment. The temperature profile of the reference

the non-isothermal erperiment will be uzed for this esperiment as well

ampoule wizard a win-
dow for the definition Refersnce sxperiment name:

of a temperature pro- |
gram is included. The
temperature program
can be continuous, i.e.,
scanning or stepwise temperature jumps.

Setting Up a Temperature Profile

The following is an example of how a continuous wizard is defined.

¥ vew - o] Renare [l save 8 steminio 4P Setirgs -
- [ set Dotmno Colet
A Hin - oot herrvnad amponiie (11-31-07)

Experers szl | Devices | Aty

Dafine tnmpesatuie profike

Phass
Isniterrasl
frcararg
Ivptherrasl
P | Sty
[
Scarag
lnibrual

Tempmaise
T

0om |

20,000 |
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In the example shown on the previous page, the settings for a scanning experi-
ment are displayed. The initial temperature is set to 20 °C, and normally a stable
signal is achieved before the scanning initiates. It is seen that the final tempera-
ture of 80 °C should be reached after 30 hours, leading to a scanning rate of

2 °C/h. The experiment is finalized with a down scan to 20 °C. The scanning peri-
ods are initiated manually as indicated in the example.

The temperature profiles can also be defined as stepwise as shown below.

oF mew - W Renave [ see @ seterniio 4B setrg: -
G A Dece
e Hop-feod he el asmpoule (11-21-02)

Espeovent pizartl | Dewecet | Aeni

Define fumjpedature profike

Phase  Tempersiue b | Tepeeaun profike greph
T

bmtterms
—

nthermsl

In this example a stepwise temperature profile is defined. The initial temperature
is 20°C, with duration of 2 hours, followed by a number of 6 hour steps with 10 °C
intervals up to 60 °C. The experiment is finalized by decreasing the temperature to
40 °C. The duration of each step is chosen as the shortest corresponding to the

fastest temperature change rate. The fastest achievable temperature change varies

in the interval 2-10 K h™!, depending on the absolute temperature, and whether
the change is cooling or heating.

1. Set up the desired temperature profile.

2. Click Next. A new window is displayed to allow you to define the initial and
final baseline.
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NOTE: The maximum
time to wait for stability
conditions can be
entered. The means that
the temperature change
will take place, if the
conditions have not
been met within the
specified time period.
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Defining a Baseline

You can collect a baseline with the sample ampoule inserted by marking the check
boxes as shown in the figure below. When measuring phase transitions, e.g., melt-
ing of lipids etc., this is the preferred experimental design. In cases where a base-
line corresponding to zero activity is required, such as when measuring
compatibility, stability, etc., a baseline should be recorded with the ampoule hold-
ers empty. In cases where the sample has zero activity at the start (and/or end)
temperature, the sample can be inserted in the calorimeter when recording the
baseline.

oF New + W) Rename [l Save gsmm 4B sattrgs =
G Add D=vice f= set Dot to Cobeat,

rﬂ Dewces & Hop-fsothermal ampoule (11-21-02)
& Experimerts [T — e ——

Decide about hasalines

I \dard indisl baseline ¥ Wand final baseine
Busiedusion  [Bn Bammbne dstion [Em

[™ Cobect baseline wih sampkel s} mosrted Cobect baseire with zamplel v musrted

1 the sampie is et [expached haallion s Mmdmlm 11 e vampie s ned [expeched healliow les zlhmtq-h:lm
Tret] =k the st of the seperment # iz e vl o the =nd of the =penment i is sscom

the basbne with the rample ingened. Theaaehe collect the bassine wit the cample neened Thenapeine
:md;elhmhnhmummsdlhfcmmnme signal will eefl=ct he characienistios of the caloimets more
BOCL anoLrl

¥ Automancaly stan bassing based on signal tabiity conditions ¥ somascaly sl baseine based on sigral sablly condition:
Signal bty conctions: [Medm =) Sioral satily condiore: [Medm )
Abonids vakie of vope islesstha [T vk Abeokdn vabm of dopm mless thare [T ik
Shandard dev. less thare 500 W Standad dev. less thar 1] L
Ao kgt of lreas e [1Em \Window lergth of e it HEm

o tme bo wald for sgosl sabity | Mawamam fme (o wat for signal stabiiy

¥ Ure baselins aversge ss signal of st

3. Enter the baseline criteria and click the Next button.

The next window (shown in the figure below) lets you define the Initial signal sta-
bility conditions to be met after the initial temperature has been reached, and
before the temperature program starts.

You will also need
to define the
Intermediate
signal conditions.
This is the stabil-
ity condition that
should be met at
each isothermal
period between

temperature

jumps or scans,

other than the

Initial.

4. Click the
Next button
when all nec-
essary infor-
mation has

been entered.

#. Mo -Esol histmal ampoabe (11-21.02)

Expssmert vazad | Deces | Resits
Define signal conditions

¥ ‘wWiant ndial signal statelty condition:

Thes iy sugreal slabbly condbiors misd be mel allel tha rlal lempeisliae b been e snd
bedoee the Iemperaluie profile is slated

Indial sxpresl stabdity comdiions: | Medum
Absokube vakas of dopa is e than
Stardand deee. laes hary
"Window lenghh ol nsar it

Msmwream bive 4o vl b sagnial shabddy:

¥ “Want mgnal siablty cordifions for inlemmedists Iemperalues

Thes inteimaciste signal stabilty condibions must be mel whenevar & new izothemal phase is resched
MOTEF The dashon enlsied lor e pofemal phase doss rol rohuds lhe wal ke agnal dlabily

Signal stablily condiions for miemediste fempershaes |H=du11 :i
Sbzokbs waus of slope mw less tha |1 1 W
Standmd dev. less than i

Window keroth of near i |1Em

Masimum fme 1o wad inn gral stabiiy |
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Starting the Non-Isothermal Experiment

At this point it
is possible to
review the
experimental
information
given by click-
ing Previous.

When all set-
ting are con-
sidered to be

) Systemnfo 3B Settings -
@ End Experment | Add Comment {3 Set Data to Collect..,

Erpevimert wead | Davices | Fiesults

Ahout to start the experimeant

You have entered all the necessary information 1o =tan the experimen
Befome precssmg Sta make sure thal you have prepared the calarimstens)
with 3 reference ampoule and that you have not inserted an ampowls irto tha
maasuring side

correct click Start to begin the non-isothermal experiment.
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RH Perfusion Experiments

The RH perfusion ampoule can be used to measure interactions between a vapor
and a solid material, e.g., a powder. An inert carrier gas, usually nitrogen, with a

set vapor pressure, is passed over the sample and any interaction, in terms of heat,
is measured as a function of time.

The vapor pressure is set by use of two computer controlled mass flow controllers
and can be changed stepwise or continuously in a ramp.

Initiating an RH Perfusion Experiment

Follow the instructions below to initiate an RH perfusion experiment:

1.

Choose New .

Experimentin 2 Mew Experiment

the TAM Assis- | ~Ampoude _ '|
Ampoe [norrisothesmal i

tant menu. The Validation

- . Flaws cortral
following dialog @ caloeimetz..
is displayed, E

which allows
you to chose
from a number
of different
experiments.
Choose the
group named
Flow Control

to initiate the $ >
Wizard. |Paiforms an ampeule experiment in which & flow misture profile can be defined

Evperment nams:  |Flow corirol calonmeter experiment (1-1206] R
Click OK and Locatior: [E\Documerts and Selfgs \PetenMina dokumeriManaaehTAM Il User marval
click Nextwhen Operator: [Vikegard
the next view

appears.

Choose the calorimeter to be used in the experiment by clicking on the picture
that appears on the screen.

Click Next and the

next view lets you & Flow control calorimeter experiment {1-13-06).rslt
choose the flow con- Experiment wizand | Devicas | Resuts |

trollertobe usedinthe Chaose Flow controller

experiment. 3311 Flows Conick 1] at T4M I Laby

Mark the controller,
evenifthereisonlyone
connected.

Click Next.
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At this point you can choose a blank measurement as a reference measurement,

that will be subtracted from the main experiment. When the result from a blank

reference experiment is to be subtracted, it is important that the main part of the

experimentis runin NOTE: When choos-
exactly the same way for ing a previously run ref-
the blank reference to erence measurement,
be a good representa- make sure that the sub-

£ Flow control calorimeter experiment (1-13-06).rslt

Enpetiment wizard | Desicas | Resuls |

tive. Define reference experiment sequent measurement is
If you have previousky petlormed a reference experment, please enbes the run in an identical Way.
- name of that expaimant. The msthae profle of the eference axpetiment
If this is not relevant, or waill b s fior thiz experiment as wel

if no reference experi-
ment exists, leave the
text frame empty.

Relsence axpenmert nams

7. Click Next.

Setting Up the RH Ramp

You can program an RH program as continuous or stepwise. Below is an example
of how a continuous ramp is defined starting from 40 %RH to 80 %RH. The
change rate is 10 %RH units per hour.

The ramp is followed by a 1-hour delay, which in turn is followed by a fast (step
wise) return to the initial value.

«_ Flow control calorimeter experiment (1-13-06).rsit

Ewpenment wizard | Digvices | Aasubs |

Define mixture profile

Phase Matira n Choe ] Misture malie grach

*

10.000]

Fastes!

q

Omi data colacted whle the migue i berg changed When checked a
¥ paisa soction vl ba added & the stan of & Iranation and endad when the
wlabebly condiions: we met

1. Define the desired RH profile.

2. Ifarampis defined, the signal of interest could be when the RH is being
changed. In this case uncheck the box, Omit data collection, under the RH
profile table.

3. Click Nextwhen finished. A new window is displayed to allow you to define the
initial and final baseline. See next page.
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NOTE: Youcanentera
maximum time to wait
for stability conditions.
This means that the
temperature change will
take place, if the condi-
tions have not been met
within the specified
time period.
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Baseline Definitions

You can collect a baseline, with the sample ampoule inserted, by marking the
check boxes on the dialog displayed in the figure below. When measuring phase
transitions, e.g., a solvate formation at a critical vapor activity, this is the pre-
ferred experimental design. In cases, when the sample has zero activity at the ini-
tial (and/or final) vapor activity, the sample can be inserted in the calorimeter

when recording the baseline.
:’ New l:ﬂF:nm'e ﬂs.:w:

£ Hon-isothermal ampoule {11-21-02)

Evgerioent wizaid | Devices | Rt |

Decide about baselines

¥ Wk initial bazelne
Baselre dugion.  |5m

I Calecl basekne wibk samals) nuesled

0 s sl s it [evpacted heatlhom les than detection
fimé] &t the sl of the expaiment i is recommendsd lo
colect e bassing vih e sampls rsstad The baselne
signal val 1eflact the charschaislics of the calomats maie
accurately,

¥ Automalicaly stat basefre baved on sonal stabiy condbions

Signal tabily conditons: | Madum ﬂ
Ahsolufe vahie of shape is |=s3 Than [i-_- wih
Standd dev. ks thar ET

Windows langth of frear i 15m

Mariam, i bo st for signal stabilly |

o Ll batelre avsage at agnal o=t

1. Enter the baseline criteria.

€ s iio 9 Settings -

st St Dekato Calect..

¥ Wert fral baseine
Baelre dusior.  |5m

I™ Calect basekne wih samalels] mesiied

M b cammple i inet espaciod braatflo lezs than detection
] the end of e enpesment it s racommended o
colect the barine wih the sampls rieded The basebre
signal vl eflect the chaisctenshics of lha caomate moie
sccuealely

¥ Automaiicaly il baselre based on sgnal stabity condiions
Signal stabity condiions | Medum »
Absolute vishie of shope s less than: I-'In wwih

Standad dev. lazs than 500 [

Windkow length of iraar fi: [15m
Fasamium, b fo vk foe tignal stabilite

2 Click the Next button. The next window, shown in the figure below, lets you
define the Initial signal stability conditions, which is to be met after the

initial vapor activity
has been reached and
before the program
starts.

& How » 8 Berne [ Save
@B Ao Davie

@ Devcer

¢ Exparmants

8 St Info. 9 Sattings -
| Set Data to Cobect,,

#_ Mon-gsol bermal ampoule (11-31-03)

Expeomerd wezard | Digvices | Resuls |

The Intermediate sig-
nal conditions should
also be defined. This is
the stability condition
that should be met at
each period of constant
vapor activity between
step wise changes or
scans others than the ini-
tial.

3. Clickthe Nextbutton
when all necessary
information hasbeen
entered.

Define signal conditions
[V \Want inkia sigrd iy condiiors

The inial zgnal stabily conddiorn nisst be mel e She bl lemperalure ha been eached and
Biedooe the lemperatue profls in saed

Inkia sigral statlty condtices: |Mechum
Aot vshe of dope iz s than:
Starwdard de. Jess thari
‘Wirdow lenglh ol inas

averum fimae R wiai for signal stabiby

¥ Wl ssgnal stabibly cordbons for nlamediata Tanparalun:

The mismediste signal sty cordiions musl ba mel whensver & rew frothemal phate it rasched
WOTE! The curation enlered for the isothenmal phase: doy not inchude the wak for signal stabiily

Sigral stabily condiiora for nlemedate lenpaiaaes |Mad-m =

1 (U

Absohte valus of tkpe & ke thar

Slandaid dav less than [fm i
=

Masimun s o ekt sigrel iy [

“window bergth of knaat H.
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Start the RH Control Experiment

1.

Click Previous to
review and change the £ Flowe control calorimeter experiment {1-13-06).rslt
experimental informa-
tion entered.

Expanmeant wizard |Dm.lim| Husms%

About to start the experiment

Set the Flow rate Flow rate:  [BO.00 mith
between 60to180 mL/h. =

When all of the settings

are considered correct, click Start to begin the RH-perfusion experiment.
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Titration Experiments

Titration experiments generally consist of initiating a physical, chemical or biolog-
ical process by injecting a reactant liquid with a syringe into another liquid con-
tained inside the calorimeter so as to initiate a chemical or physical process in
situ.

This technique can be used to study slow chemical reactions (reaction time >1h
or higher) or various physico-chemical interactions in solution. A widely used
application is the investigation of complexation phenomena for determination of
binding affinities and enthalpy changes, e.g., ligand binding between in biological
or chemical systems.

The Titration Experiment Wizard

Follow the instructions in this section to -
use the Titration Wizard: &f New ~| B Rename

[‘F Experiment...

1. Choose New/Experiment... from
the menu on the top left of the main
view. The New Experimentdialog is
displayed as seen in the figure below.

#*  Experiment Controller,,

2. Choose the
Titration = New Experiment
wizard in the ey
branch struc- Ampode preisctremal | #F
ture. e

Flow Control
Genesic

3. Choose
Titration or
any saved
predefined
experiment
controller.

4. Enter the
desired
Experi- - -
ment name Performs & standard htration expedment
(i.e., file Expefimentname: | Titation (5-22-06) BaCI2 into 1 8-crown-B.1sh | Browse |
name) and Location: CADoGuments and Setings\PatamMina dokument
Location. Operster Vikegard
(Itis only
possible to ——— T
choose loca-
tion if the
experiment is started from the external computer.)

5. Enter an Operator name to continue.

6. Click OK.When the "welcome" view appears, click Next to continue to the next
view.
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10.

11.

Choose the calorimeter to be

used in the experiment. In the
Titration wizard only one calo-
rimeter can be chosen duetothe
fact that only one calorimeter
can be associated per one injec-
tion pump. Calorimetric chan-
nels already occupied by ongo-
ing experiments are shown in

red color.

Click on the calorimetric chan-
nel to be used in the experiment. When chosen, the calorimeter will be shown

in green color.

Click Next. You will be
prompted to choose an injec-
tion pump (named the Lund
Syringe Pump) as shown in
the figure to the right. If sev-

£, Titration {11-18-05).rslt

Expesiment wizsrd | Devices | Resuls |

Choose Pump

eral pumps are connected to e

the TAM Il instrument,
chosetheonetobeusedinthe

experiment.

,l?h 612 Lund Symmge Pump 2 (1d 1] at TAM-4ZEDTAMN,

Click Next after selecting a pump. The following dialog is displayed.

Enter information
about the sample. This
can also be done at a
later stage, either dur-
ing the experiment, or
after. If the sample
information will be
added after the experi-
ment has already been
started, click the
Results tab to access
the sample informa-
tion sheet.

Click Next to con-
tinue. The dialog
shown in the figure on
the next page is dis-
played.

Sample in ampols
YValume , B pl

Concentration 2043 - prnoktdr?
[18-coown & ethes
[batch 0512066

Sample in swings
Concentration 50.320 prmokdm?

Hame |BaCi
Id |batch 05051 2b

Additorial info

Test reachon ol igand birding of BazZ« on 1 18-crovrB ether
according o [Wadso and Goldberg, IUPAL Technical report, 2001
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NOTE: Before deciding
on the number of injec-
tions and volume when
determination of bind-
ing affinities is to be
made, you may wish to
conduct a ligand bind-
ing simulation. See
“Ligand Binding” in
Chapter 6 for details on
how to use the binding
simulation feature in
TAM Assistant.
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& Titration (5-22-06] BaCi2 {nto 18-crown-6.rslt

Espasmerd wazaid | Devicas

12

13.

14

Rty

Do amon e
.

Declde on Injections Titration wohame

misclen fal sl 4000 10,000

10,000
10.000
10.000
100000

Hesmbei ol ryschons 2 4000

4000
Injection wolame L | CI 4000
Iryachion dutation 9 i) . 41000

4000 10:000

4000 10,000
Calculsie adaptive inection solumes for binding analysis.., 4000

10,000
4000 10.000
4,000 10.000
4000 10.000
4000 10,000
4000 10.000
4000 10.000
4000 10,000
4000 10.000
4000 10.000
4.000 10,000
4.000 10.000
4000 10.000
4000 10.000
4000 10,000
4000 10,000 »
100,000]

Toatal vobume

it Prewious | Mool v

. Enter the Number of injections, Injection volume, and Injection dura-
tion and click the arrow to move the information to the table.

Binding Analysis feature: In cases when the binding constant is known, or can
be estimated within a certain error range (e.g., within ¥z order of magnitude),
afeature called Calculate adaptive injection volumes for binding anal-
ysis ... can be used to optimize the precision in the determination of the binding
constant.

If you click the button, you will be prompted to make a binding simulation, see
the NOTE above left. When TAM Assistant has all the necessary input data, it
makes an optimization calculation of the number of injections in the region

where the measured heat changes rapidly with the injected amount of reactant.

This feature can be used to increase the precision in determinations of binding
constants in a number of successive repetitive measurements.

. When finished, click Next. The dialog shown in the figure below is displayed.

I:Z.oenrr'enl vizad | Devices | Fesukz

Choose injection intervals and measurement type

Titration nbervaly
(21 Use fived fitizbons intervals
Titration mberval | 8mn

M asamum btz ation inberval

Minirmum bazelne duration

Choose measwement prnciple

(@) Feadback
The caniimetric sgnal is oblaned using feedback
measwement. Thes wil 1\-'5 smaler time constants but highe
roise Lse Whis sebling when it i necessany 1o use shoi
wiigchin irfery sk

) Dynamic comectan
The calonmebic sgnal i obtained by
dmamicaly conecting the heat flow signal

ari 01, 1970 1:02:03

Time of Lzt calibation

() Heat flow
The calonmetric sgnal iz oblaned using heat
Hewy measurament
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15. Determine the injection interval, i.e., the time between injections, using the
guidelines described here.

The time required between injections is naturally related to the response time
of the calorimeter, as well as the reaction time. Most complexation reactions
are very fast compared to the calorimetric response time. In such cases, approx-
imately 7-8 minutes between injections should be chosen to ensure that the
signal has time to return to baseline and record a small baseline section. This
is the case only when the instrument is run in Feedback or Dynamic cor-
rection mode, selected on the Settings tab (see Chapter 3). If the experiment
is run with the instrument in Heat flow mode, at least 20 minutes is required
between injections.

In the case of slow reactions, initiated by the injection of a reactant, the time
between injections must be judged in accordance with the reaction rate.

The measurement principle, marked in the frame Choose measurement
principle, is the same as the previously set current measurement principle.
(Feedback was chosen in the example shown in the figure on the previous
page.) However, any measuring principle can be chosen at this stage.

If the measurement is to be run in Dynamic correction mode, the dynamics
of the system must be calibrated with the ampoule and initial sample volume
in the measuring position. This can be made from the Devices control before
the Titration wizard is started, or it can be chosen to be included in the
experiment. Just mark the box Perform new calibration, if a dynamic
calibration with the current sample, or equivalent, has not already been made.

16. Selectyour choices and enter the desired values. Click Next to proceed. Review
the information displayed and go back through the wizard, if something needs
to be changed.

VAU @ =Yg R ORI BN £ Titration {5-22-06) BaCl2 into 18-crown-6.rsit
tiate the experi- Expaiment wizard | Devices | Flesdls
ment according

to the values
defined in the Befoia starting tha expesment by dicking "Stan® chack that

About to start the experiment

wizard. The springe = loaded with at least 70y of 2mbl sample.
- Tha ampoue containg 2.3 mi of 0. 1M sampls
. . * e
If the Slgnal IS not The spinge volume is corect. If not enter the corect sprnge volume below,

stable with respect to
the chosen stability

conditions, the dialog
shown in the figure on the following page appears.

Synnge volume: | 250000 W
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£ Titrathon (5 22.06) HaC1? into 18 crown &

Expesmert wzard | Daices: | Fleauks
Waiting for initial baseline
Elapied ne Tmin 25
Cuameri sgnat 369
Linea [# of thes last 20 minute
Cureri: Coraiion
Slope 1323 w1 000 r
Staredand deraaton E7 417 w000 W)

s tme o wal for signal stablity

[+] Sutomatically stat baseine when sgnal condiions are met

| Modify signal condition:

Marval start

In the example above, the signal is considered stable whenever a linear fit over the
last 20 minutes has a slope less than 50 nW/h, and the residuals have a standard
deviation below 50 nW. These conditions correspond to the predetermined "Mod-
erate." When they are met the software starts the initial baseline.

The initial baseline runs for a period of 5 minutes.

After the initial baseline has been completed the first injection starts automati-
cally.

w Tilration (522 06) HaCld iolo 18-crown 6
Ewpesment wzard | Dipvices | Fiesubs

Perdorming titration 1

Cunent < k]
et S el Tevasion vokane | =

Tome | Bmin 2T i
— 40m
4000
403
40m
4000
40m
4000
4000
40m
4000
4000
40m
4000
400
40m
4000
40m
40m
4000
40m
40m

@ om | e e -

=
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In the figure on the previous page, the value of the current signal and the time left
is shown in the upper left corner. A table with the injection volumes is shown to
the right. You can alter the injection volumes of individual injections, if they have
not already been made as marked in the table.

When all the injections have been made, and the measurement has reached its
end, click Finish to create the results file. The information that previously could
be accessed from the Results tab in the experiment view, is now stored in the
results file.

The results can now be analyzed with the ligand binding module in the analysis
menu, see Chapter 4 for details.
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NOTE: Examples given
in this section are based
on an Ampoule Experi-
ment wizard, If you use
the other wizards, some
screens and options will
be different.
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Run Sequences

The run sequences
option is used to
program different
sequential condi-
tioned events
within an experi-
ment. This allows
for higher flexibil-
ity and more auto-
mated and complex
experimental set-
ups.

When starting a
new experiment the
wizard (shown in
the figure to the
right) will contain
four tabs, of which
one is called Run
sequences. How
to use the other
parts of the Experi-

efmerame [ save

b Ampoule (7 76-08)

Ewpznment vizaid | un sequences | Devices | Fasuls

Seowity = ) Svstem Info 4B Ssttngs + Addio

@erdEsperment | Add Commert |20 Set Catato Collect .,

Welcome fo the ampouls sxperimant wirard

B vaeieed (8w 1 1un an ampeuks spenman

mental wizards were described previously in this chapter.

To use the run sequences function, follow these steps:

1. Click on the Run sequences tab. The window will appear as shown in the
figure below. To the left there is a square [Click here to add new entry] and on
the bottom of the screen there are two tabs, Experiment and Main section.

If the entries are
programmed
using the Exper-
iment tab, the
programmed
sequences can
be executed in
any parts of the
experiments,
i.e.,alsobaseline
and pause sec-
tions.

If entries are
programmed in
the Main section
tab, the events
willonlyoccurin
the main section
of the experi-
ment.

vaiename [ Save

- @End Experimant | ki Comreert |55 Sat Bista o Cobect,

£ Ampoule (2. 28,08)

[ Sr— P ———

seorty = ff System inn 33 Settngs = Ak to Graph = Wt Covn

Disrvces | Romis

[[ERck Brere bo add new entry]

Enperiment | Man secon
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These two can be programmed independently of each other. The Main section

tab is only available in the Ampoule experiment wizard.

2. Clickon [Click here to
add new entry] and
four options are shown.
See the figure to the right.

3. Select one of the four
options described briefly
in the list below:

“. Ampoule (2-2B-0B)

Evpesiment wizerd | FlUn to0Uences | Devices | Resulls

[Click here to add new entry] |

action
‘Wit For
Rapaat
If

e Action - Some kind of function should occur. It could be a calibration, an
injection or change in relative humidity.

e Wait for - The next action will not occur until the defined condition(s) has
been met. For example, you can set the next action to occur after a certain
time period has elapsed or a stability condition has been met.

* Repeat - This repeats the last action or sequence of actions.

e If- Anaction will only occur if a certain condition is met.

Using the “Action” Option

If an Action is chosen, a new text box will be displayed to the right as shown in
the figure below. This box will have several options. The drop down menu will
look a little different depending on if devices have been added to experiment or

not.

. Ampoule {2-28-08)

Espenmant vizaed | Flun sequences | Dgices | Resudls
0

Actian: LUndefnd P — g

_ — : — +

TT—— vl e Eoeom : R __l+]s
Beticn

Click hare b0 add new simultansous action

Addadevice by clicking the [+]. The window
shown to the right will appear.

Choose a Device type. Different device
types can be chosen, e.g., Thermostat, Calo-
rimeter, Accessory, Pump, Stirrer, Flow con-
troller or Thermometer.

Namethedeviceinthe Devicedescription
field. For the other options refer to the sec-
tion on how to run a Generic experiment.
Click OK.

Click the arrow to open the drop-down menu

and choose one to use. See the figures on the
next page.
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Device yps
I
Davice descriplion:

[evice melachion
(%] Aliow & sngle devics ko ba telecied
() liow mulliple devices to be sefecied

Derace lock

) Mo davice lock, aniad
) Fead lock wisnfsd

(=) Wit lack, wanlad

ok || Concst
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Action 1 %
Lisirg: Caliorimeters (wizard) &. w
Ackior ] Expermert

Calorimeters (wizard) i
[ Thesmcetat (sizaed)

[C] Mass How 1 kit |
Ao | [x]
(%] i LUsing: h 1 [Wanocalonmeter] -
| =
Achoni | Exprrimant

[ | Caknimatars {vwizard)

[ | Thermostat {wizard)

] TAMEN Thermastat s SED0SA
Ch | [Narocskerimter]

ackion

]

In the first case no calorimeters have yet been chosen in the wizard, but when this
is done the action will be on the chosen calorimeter(s).

In the second example, the calorimeter in Channel 1 has already been chosen
using the experimental wiz-

ard.
Ratson 1 :il
6. Choose an Action from sk [Caloeinebas (mized) [¢]w
the drop-down list ko [Hester pube v
depending on the type of
device that is used. For a Power. [ 100 -
Calorimeter the following Duration | 30
choices are available: Hester |4 -
Heater pulse, Dynamic
calibration, Gain calibra- S et st bl o it S
tion.

If heater pulse is chosen, options of power, duration, and heater will be
displayed.

7. Now it is possible to add a simultaneous action in the same or in a new device
by selecting Click here to add new simultaneous action.

8. Program additional events if desired by selecting [Click here to add new
entry] to the left. See the figure on the next page.
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Using the “Wait For” Option

In the example below Wait for is chosen and a stability condition for the calorim-
eter is defined.

Exparimant mizend | Fiun siguncas | Devacer | Rand

[ctsom: uept 100 wre For 202 on Calvmaters e | Condtion | =
Wait For: Moderate stablity of Calorimeters [wizand) g1 (Colorreters [wivend) [#]=
[[hckheretoaddnementryl | SO Sl 3
Sional stabalty coreitions! | Hodeishs e
Abeohite wdhd of SO0 i s than: WA
Standard dev. less than: W

o lregih of Brear Ii::

commum time ko mak for signal shabillcy:

Chick, Febrit 0 2k ey congition

Enperiment | Man secton

In the left list the events are shown as an overview. To the right the events are
defined.

The following functions can be performed from this window:

e Tochange the order of any event, use the Move up and Move down buttons
at the bottom.

e Torepeat an event, press the Repeat button.

e Toremove an event, mark that event and press the Delete button.

e Toadd more conditions, select Click here to add new condition.

4 Ampouls (1-78-0E) |'§|
Experiment wowd | Fun seguences | feaces | Resuls
[ckines Gtk 100 14 For 30 n Calrmatans fmrad | | it
Wt Fors Modder abe sty of Calormetars (wianif) (=tait for arvy condition o be met
(st For ol conditions to be met
[Click bere b add new entry] |
Condition 1 E
Usng! Calorimebers | wizand) ':'_-u-
Cortion: Sgnel st abdty ~
signal stabdey conditions | Hoderse L
Bbrichobi il of dogn i biss Ihan: Wi
Standard diee. s than! w
window length of near fic
Moo e o vl for shnad stabdity:
Condstion 2
Usngi Enpeimient (B3
Corelion:  Maasurng postion rasched ~
Chek Fuare 1o add rew condion
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 To choose more than one condition, check the desired conditions in the Con-
ditions settings box.

The conditions can also be set by using the Experimental events, such as Equili-

bration position reached, Measuring position reached, Baseline started or Base-
line ended.

Using the “Repeat” Option

The Repeat function can be used when adding a new entry if, for example, several
sequential heat pulses in a calorimeter should be performed.

Enpeimnend wiasd | Flun psenoss | Dawge | Pl

|i|.:t|u: skt 100 e Fon 0w rn Cabvrmerenr s | Sl e

Wk Frr Viodd s stabliy of Calormalen (e Parher of e Lo rapeal: | (none) 3
=06~ Mg o] [ariin reachesd
Nepeat

Chcw hers o sk ress coneiiion

[Chck lvere b ikl e eivtry]

In the right-hand box, the Number of times to perform the action can be set.

In the example below, calibration pulses are performed six times with a stability
condition between each one.

#_Ampoula (3-3-08)
Expomant weeaed | Flun sequences | Dievices | Resulls

[Action: Cutput 100 4w Fer 305 on Cabrinatars fweand) | (- o
- Calorimaters (wizsrd) * |
Wait For: Moderate statility of Calorimeters {wizard) E ¢
~0r= Maasuring posklon reached, Condiion: | Signal stabitty PE
Repeal & tires
Sigrdl shabsity conditions: | Modesale -

|Mt|ar|: Cofput 10 9 For Lmin on Cabwmatars (miard) |

Asclute waue of slops is less than! Wi
Standard dev, less than: W

‘Wait for: Moderate stabviity of Calodimeters (wizard)

[Click here to add new entry] Wircow length of near fit:

Maimum kime bo wak for signal stabiity:

Oick here: o s resss concition

Page 90 TAM Assistant Operator’s Manual



Using the “If” Option

The If entry can be used to choose whether or not an action should take place.

<. Ampoula [3-3-08)

Egerimeni wizard | Pl sequences | Denices | Renuy

|Mmmt1m.rt 100 i for 205 on Cabnmeters (i)

Wil lr: Moder e stebilty of Colimeters (msard)
== M asuring position reached,

Repeat £ times

| Aetines: dnutput L0 i For imen on Calbnmetans (harard)

|wﬂ How: Mosdierate stabelity of Cakormeters (wizand)

_ Action: [nject [0 usng Speinge pums

" ][rh:lehtn'. o adkd new entry]

|[l:tldt heere bo aadd new entry]

(== e T

23
Condtion seltirgs
(it fior vy condition o b et
(%) Wit For sl conditions bo be met
Condition 1 (%]
Lsing: Expesiingct [+
Corafibon:  Bisshne éndsd w
Dufir saaTion
") Mt
I First
(30 Section rumbes -
et
Canadition 2 _EJ
Lising: Calormeters {wizard) Ll
Condibion:  Sigral shahilty w
Signal stabiity condiiors: | Moderaln "
At b of slops = ks than: Wi
Standard der. less than: '
Wirdosy g of inar it
M bing Lo it for sgnal stabidity:
ik Feera ko & new condibon

Esperiment | Man secton

In the above example an injection should be performed if a baseline section is

ended and the calorimeter is stable.

Option Overview

The following tables provide an overview of the different options and their func-

tions.
Actions
Actions Description
Action 1 = | Add comment: Used To add a
i B i ¥ | comment that is saved in the exper-
il ! imental file. This could be a com-
(i ment about the action in the
e experiment.
R Heater Pulse, Dynamice Cali-

Usng: Cdmmntcr.; [nza’d]l

Ackion;
| Heaber pulse
Crynariiie. &b ataon
3ain calbration

(g
Gl

bration, and Gain Calibration:
Used to program calibrations and
heater pulses. You can chose a spe-
cific calorimeter or any calorimeter
connected to the experiment.
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Set Temperature, Step Tem-

Action 1
R Tk (ar) Of] perature, Scan Temperature,
petens T = and Scan Temperature Rela-
Step temperature tive: Used to program a change in
S TR temperature.
ction 1 e Start Injection: Used to program
T e L injections, volume and speed of
e injection of a syringe pump.
Wolume
Duralion
T x | SetStirrer Rate: Used to set the
Using:  Sanree [«J»| | stirrer rate and start or stop the stir-
e rer via the pump control module.
Rals 1fmin
T & Set RH, Step RH, Scan RH,
Using:|Flow cortroles D Scan RH Relative, and Set Total
Acoor | | Flow: Used to set or change the
Atz relative humidity via the flow con-
O i trol module.
Set total flow
— B Start Injections, Set Stirrer
Using:  Accesscry [+]¥ Rate, Set RH, Step RH, Scan
action: | I RH, Scan RH Relative, and Set
s Total Flow: Used to control an
o) Accessory such as the pump, stirrer,
el or the_ relative humidity during the
St Lokl flow experlment.
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Wait For / If Conditions

Wait For/If Conditions

Description

Signal stabebty condtions: | Moderste -
Absclube vaue of sliope & less than: wh
Standard dev. lsss than W
Wincow length of lnsar Fit:

Mlacdrniu tiime to vkt For signal stability:

SRS e

Conditian 1 e Elapsed Time Over: If (none) is
e e =¥ | selected it is possible to set a time
ConMisFseed tmever ] r- delay
Duration |5 min
e & | Equilibration Position
Uing:  [Expermert (& Reached, Measuring Position
il — ' Reached, Baseline Started, and
Epuilibrats sition readd -
iy Baseline Ended: Uses the
e selected experimental events as
conditions to wait for to continue
the Experiment.
Condtion 1 E3] Signal Stability: Uses the calo-
ising: Cabonmeters (wizard) -

rimeter stability as a condition to
continue the experiment.

Repeat
Repeat Description
Aspest setbgs : Number of times to repeat:
Mmool ivoh spseti] O Used to set the number of times an

Chck hare to add rew condition

action should be performed.
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Chapter 4:
Data Handling & Analysis

Data Handling

This section describes how experimental results files are downloaded from TAM
111 to an external computer connected to the network. It also describes in detail
how data from a results file is exported to a format that can be imported by soft-
ware like Excel, etc.

Downloading Results Files

Results files that have been saved on the instrument system should be moved to
an external computer at regular intervals in order to avoid overloading the mem-
ory resources.

Follow these instructions to download the results files:

1. Choose Download Results Files...
under the File menu. A dialog opens with Connect to Device Servers
the results files that currently exist on the
instrument system listed.

Download Resulks Files., ..

Upload Controllers. ..

2. Choose the desired results file by clicking Manage Connections
on the target directory for the downloaded
file.

3. Select the

Download Experiment Results

methOd to use . Diownload expenment results from: ;TAM 11 - Tasbd 111 74
Mame Start time End time Operatar Project |
° U se th e Generic: with single results [B-26-07).rslt B/26/07 1317 B/26/07 1319 rwe
Genetic with single results (5-26-07) #2.rsh B/26/07 13:21  B/26/07 1321 rwe
Generic with single results [E-26-07) #3.rslt B/Z2BAO7 1323 BAZBA07 1311 rwe
T ran Sfe rto RHverification_MaCL_25 (3-27-07).rsk 92707 11:23 9/27/07 21:48  ndh
FO I de r funC_ TestRWEAmpoule [10-10-07) rslt 10/10/07 14 10A10/07 14 RWE

baseline_mini_accessorg [12-11-07rsht 1241007 759 12A12/0712.... ndh

tion to move
the multiple
results files to

the chosen
folder.
3] J @3
3 Use th e [] Show pending downloads
Transfer to e
ifi (&) Transfer to folder
S pec I:rl ed () Transfer to specified location [only one file can be selected]
location func- )
tion to move D ownload destination: E_F'.\ {3]

one results file
to the chosen
location.

[[] Leave & copy of the file on the device Download
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e IftheLeaveacopyofthefileonthe
device option is left blank, the results  JEGLRCESS G
file will irreversibly be moved from the

Instrument system. \!() Files were moved succesfully.

« We recommend that file transfer be

performed regularly to unload the sys-

tem and release computer memory.

4. Select theresults file, target location, and the Move or Copy option then click
the Download push button to complete the procedure. If the operation was
performed successfully the following information appears.

5. Click OK.

6. Chooseanotherfiletodownloador pressthe Cancel buttontoexitthedownload
dialog.
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Exporting Data

Data that has been saved in a results file can be

N Edit View Analysis Help

exported for use with other software for data treat- New

ment, visualization, etc.
Follow these steps to export results files:

1.

Open
Download Results Files, .,
SEervers...

Choose Open/Results File... under the File Save Ampoule {1-27-03)
menu. Save Ampoule (1-27-03) As...

Select and open the desired results file. Choose

Export... from the File menu.

A Save as... dialog is displayed to allow you to choose the directory and
filename.

Choose the export format. There are three formats to choose from: CSV
(comma-separated value), txt (text file), and as a Microsoft Excel file.

Click Save. The window shown in the figure below is displayed, which allows
you to choose the content of the exported data.

Export Settings

[ Include experiment info

Select information to inchide:

Check the desired options then click the Next button to proceed. You will be
offered the opportunity to include experiment information, various data series,
raw data, and/or statistics.

In an ampoule experiment the baseline can be subtracted from the exported
data. If baseline data before and after the experiment exists, the baseline is an
interpolated linear function, taking possible baseline drift into account.
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NOTE: Scroll down to
select the information
for all channels.

Page 98

Choose the data series (types) for each channel to include in the export file by
checking the desired items under Select columns to include. The data types
are Time column, Heat flow, Heat, Normalized heat flow and Normalized heat.
By default all of the data types are marked, so you will need to uncheck the ones
that should not be included. Select the desired data series to export by checking
the boxes.

If the signals from more than one device were collected in the results file, the
dialog lets you choose the signals to be exported.

Click Next again.

Choose the desired raw data options shown in the figure below. The following
guidelines should be considered:

If the check box labeled Include header is marked when selecting raw data
toinclude, the experimental information and sample information fieldsentered
previously will be included in the among the exported data.

Use the items in the Time column frame to choose how the data should be
dispersed in time.

Export Settings

Include raw data

Include header
[[] Include undefined values as 'Mak'
[[] Subtract baseline
Gaps
(%) Ignore gaps
) Indicate gaps by an emnpty line
) Include a connect-colurn

Time column

(%) Use all source times

() Resample at equidistant intervals
10z

Include empty lines

e Select the Use all source times button to set up the exported data to
include all collected data points as determined at the end of the experiment.
All source time data collected does not need to be equidistant.

e Select the Resample at equidistant intervals button to set a constant
time interval between the data points, according to the time chosen in the
text box. If the chosen interval is shorter than the interval between the raw
datapoints,aninterpolation methodisused. If the chosen intervalislarger,
data will be removed by use of a filter function, and the time is adjusted to

fit the time series starting with time=0.
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9. Click Next to continue.

10. Check Include statistics, if desired, then check the information to include in
the exported file. When completed, select the Finish button.

Exporting Data During an Experiment

If you are going to be running a long experiment, it can be useful to export and
present the data collected during the initial part of the experiment. This is possible
by following the instructions given in the previous section.
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Results Analysis

The results analysis in TAM Assistant is performed by use of analysis modules,
with each module dedicated to a certain application.

All analysis modules of TAM Assistant are accessed from the Analysis menu. In

order to perform an analysis, the data files have to be downloaded from the TAM
111 system and analyzed by the external TAM Assistant.

Gain Validation

The Gain validation analysis is only applicable

to results files that have been generated by the Aniyih Lok :
Gain Validation wizard.  GanVabdation... loh -

Heat Capacty.., WE
For evaluation of the data and creation of a Cypaiiiy. Gene
report, select Gain Validation... under the e e o .
Analysis menu. Open and view the results file Arrhardis... i

when making the analysis.

A reportis created automatically containing a graph of
the calorimetric signal and validation parameters as @l Devices

calculated by TAM Assistant. Click on the icon shown & Experiments
in the figure to the right to open the report. See the

=gl Aesils and dats files
example below.

Reports

Labk Assistant Analysis Report
Validation

Source

Remdie fls pah S:\dmviindare Pobri TAM 1T validabion manuo Gais
validation (62453 s
Operator: B

Input
P Lnbe m The report contains the
&F, input 1 006 w7 -

" values of the input
Measurement parameters as well the

results.

&, measured

Results
&, mewrued'dP, ipgnt
Chaan iq0t

— Collestad
1.0
08|

111

1t flow (mW)

oA

e Measurement: Provides the calculated mean value of the steady state sig-
nal, corrected for the baseline offset.

e Results: Provides the difference between the gain factors as obtained by a

standard calibration, and the results given by the Validation procedure.
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e The Gain error is calculated according to the equation below.

Where P is the measured steady state signal and P;,, is the heat flow released by
the calibration heater when exposed to a known electrical current.

GainError= ((P-P;,)/P)
The Gain error is an estimation of the accuracy of the calorimeter and, as such, it

should be within the accuracy given by the specifications for the validated calo-
rimeter type.

General Performance

To run the General Performance analysis, follow these steps:

1. Openthe GPT results file and select the file in the
Results file manager. Analysis | Help

2. Start the analysis by choosing General Perfor-
mance ... from the Analysis menu. The anal-

Ligand Birding. .

ysis report is then automatically generated.
Heat Capacky,..
The General performance analysis is only possible Compatbilty...
with results files generated by the experimental wiz- Kinetics..,

ard called General performance. Asrherius. .,

Lab Assbvrant Analysis Report
General Petfoitnance

Sourca

Rupalis Fils path sy and Saittngr
perfermance {317 8L ekt
™

—

Resalts

AGaim, Alain,

-

vl Diewbadiom Ervar Spres
W24k in T W)
1] i in 0K« halsneed
1] il i 0K« halanced
1in a2 Im K« hadanerd
16 TE T8 O - belaszdil
45 3T L& O - balamedil
g a0 O - balanadil

<5

6;:.'1-]...::'&:},_,:-

~hl 1 wJes 8% I as
Chi 2a387 0Ji% |
Chi 5wl 26k | 43% T
Chl 4828 D17
Chl:5#1IT0 04T
Chl6#IT] 031% OFRE

F1T devinknm
PiT defl e 14

e Woa chi s
Def
Diwsinbion
Ermy

The example in the figure above shows the result from a general performance test
on two sets of TAM 111 3208 Multicalorimeters (a total of 12 3206 Minicalorime-
ters). The calculated parameters in the results table must have values consistent
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with TA Instruments’ specifications. The parameters reflect the performance of a
calorimeter and thermostat.

The DGainA is the relative difference between the calibration heat supplied and
the measured heat. The DGainB is the relative difference between the gain fac-
tors obtained for the Sample side (A) relative, to that of the reference side (B) of a
calorimeter.

Tau A and Tau B are the time constants obtained for the A and B sides respec-
tively. For a calorimeter well balanced with respect to the heat capacity, the differ-
ence between the two time constants should be small. In the example given on the
previous page, the General performance test was run with the insert on the refer-
ence side, but with the sample side empty. This is clearly reflected in the lower
time constant for the A side.

The parameters Drift, Deviation and Error reflect the long term stability of a
calorimeter. The drift is simply the slope of a fitted line over 24 hours, and the
deviation is twice the standard deviation over the residuals with respect to the fit-
ted line. The error is the quadratic mean value of the drift and the deviation.

Ligand Binding

The Ligand Binding analysis module is used to analyze the results from complex-
ation (or binding) reactions obtained by isothermal titration experiments (ITC).
The analysis consists of a numerical non-linear
regression procedure where the fitting parame-
ters generally are the binding (or affinity) con-
stant and the apparent enthalpy change for the
process.

.ﬂ.nalvsis] Help

Ligand Binding...
Ligand Binding Srmulation, .,
Haak Capacity. .
Compatibility...

Kinetics. .

Follow these steps:

1. Choose Ligand Binding... from the Analy-
sis menu to start the program. The dialog
shown in the figure below is displayed.

Get Binding Analysis Data

(=) Get data hom Titration [5-22-06) BaCl2 mbo 18-crowmn-Goslt w Browse...
Energy data Diata senes Signal [Heat fow w | Uit J

Irjection data Data series. Injections » | Unit dm”3

() Emply source

[ ok ][ Concel |[ Hew |

2. Use the Browse button to find the file to be analyzed and click OK.

The Binding Analysis form (shown on the next page) appears with the tabulated
injection volumes and the integrated titration calorimetric data.
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Rinding Analysis

Binding model | Ligand binding (M +L->ML, kgand in swings)
Tibation [5-22-06) BalL2 into 18-crovn6 | Mew sowce

Delate source | [#] Use commaon settings for &l sounces

Ampoule and syrnge contents Ampouls

Ampoule Synnge Fist volume Mo “

= :

il ﬁ LM g E“ Volume: AS0O00 |
39% - vaial [M} 4705 |menelidm’ [] Locked
39%
3995
339 Syminge
Ll viial [L: 98440 |mmolidn® [#] Locked
3995
39%

7] Use dilution experiment

[ Get titration data , Diorfh show moinclenss

Termperature; |25 [l Locked
M+L e ML | ki w1 ah

© |

Repart template

3. Add new sources by clicking Get titration data... then browse for the results
file to be included.

4. Selectadditional input for the analysis: reaction volume, initial concentration
in the ampoule and in the syringe.

If this data has been included in the results file, it is imported automatically
intothe Binding Analysis dialog. Otherwise, you will need to add it manually.

Another input is the binding model, which can be changed with the buttons
below the data table. The subscript M represents “Macromolecule,” or host
molecule, and L represents “Ligand.”

Theligand isconsidered to be the substance that is injected. Thisis the common
terminology used in biophysics or biochemistry where the host molecule might
be a protein and the ligand is a smaller molecule, for instance a drug compound.
In metallo-organic chemistry for instance, the host molecule is considered to
be a metal ion and the ligand(s) are larger organic molecules.

The default model chosen is the most common model used, namely the 1:1
model. See the next section, “Choosing a Binding Model,” for details on how to
choose models.

In many cases, correction for dilution effects of the injected substance should

be made. The heat of dilution can be determined in a separate measurement
and the obtained heat subtracted from that of the main result.
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Check the box Use dilution

experiment to subtract dilution Titration [5-22-06) BaCIZ into 18-crown6 | New source.,
heat. See the figure to the right. [ Dalata s cuica’]
Click the Get dilution data... R SR e e
button to import the dilution heat Injsction Heat Ditiboer et 68
in a separate column of the table. I 2995 m1$2 147 - "Jmm

[ 3995 11.973 - 0.000
If the dilution heat doesn't change J 3.395 11.828 - 0o
significantly with the concentra- '. e ot
tion interval used in the experi- : 3,995 10767 - 0,000

ment, asingle heat of dilution can T 3935 10188 - 0.000
be used instead. Enter this con-
stant dilution heat in the text box
to the right side of the table.

[ Get titration data J [ Get dilution data., ]

When all the settings have been made, click Calculate. The software will
calculate the affinity constant and the apparent enthalpy change for the binding
reaction.

Temperature: |25 T ok Fockadl
M+L e ML | ky |5950.975 i [ AHy 13052505 kdimal [

o |

You can "lock™ or unlock™ certain parameters in the form. The binding constant
and enthalpy changes are commonly used fitting parametersand are, therefore,
un-locked by default.

However, if you have a good estimation of the binding constant, by other means
of determination, you can choose to use only the enthalpy change as the fitting
parameter.

Alternatively, one of the initial concentrations might not be well known (e.g.,
a concentration of an unstable protein). In this case you can unlock the protein
concentration and this will be used as a fitting parameter. Hopefully you will
have a good physical argument for doing this as adding fitting parameters to
experimental data inevitably will give a better fit. Hence, adding a fitting
parameter must be substantiated by solid scientific arguments.

Click Generate report when the calculation has been made, and a ligand-
binding report (see the figure on the next page) is made with the estimated
fitting parameters, together with the calculated free energy and entropy changes
for the reaction.

The plots in the report are heat per amount of injected volume versus the ratio
of the injected volume to the initial volume. The lower graph shows the accu-
mulative heat versus ratio of the injected volume to the initial volume. Torefine
the analysis it is possible to return to the Ligand binding form by choosing
Refine Analysis under Report in the top menu.
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Ligand Binding Report Tul 10, 2006 1:19

Maalel
M+L « ML Py &H,

Thermadynamics Parameters

!I;c.L SEFIDE & 3.1-102

M!l -3053%kIimol  #190)/mal

& I 50E kN mel

43, 174 503K *maly
Statistics

Diegress of freedom 23 r -_ 24 00 an

o 04107 TN AN AN AN
ReducedZé 415108 oM 40 40 #0 LeD
Standard error of poin 148104 Ratio {ml

HeatVabanse (k1T

Input Diata
Tiration {522 06) BaCE into 18 .crown G

T ohamein vesos E50pd

Humber of ddapants 23

C o esdsaton nf[l'l.l1] it vesae] 4 T05mh

Concerdration of [L] in srmge 98 ddmbl

Ha Volume Q‘W Q“k Feadusl

(el (mJ) (]} (ml]
4.0 11 .54 021
4.0 1143 014
4.0 1129 014
40 1109 0.o7

40 1081 0.0
410 10 41 -0.02

Choosing a Binding Model

Use the model buttons to choose different
types of models. Click a button to choose M+L e M
the right the model as in the table. Single [BAL+L=hAL2

equilibrium steps with one affinity with :
different stoichiometry can be entered or,
alternatively, two or several equilibrium steps as seen in the figure to the right.

The reaction is added as for example: ML+L>ML2 and entered by clicking any-
where outside the button area.
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Ligand Binding Simulation

The Ligand Binding Simulation module is very useful when determining concen-
trations for the experiment. This simulation provides input to the use of adaptive
injection volumes as determined in the experimental setup wizard.

Follow these steps:

1. Select Ligand Binding Simulation... from the Analysis menu. The follow-
ing simulation view appears, in which the binding constant and concentrations
is entered.

2. Choose the binding model as described in the previous section “Choosing a

Binding Simulation
Brdng model | Ligand binding ML ML, hgard in 2pninge]

Anpouls
&) Use faed riection volumes Fi weduine: He w
Humbet of imectiane.  [[§ Vol B0 | u
Injechon valme B -
L EptiE = tratial [M]: 5000 | mmeli
Uise adapiive njechon wolumes

Total volueme 1 ings

Ampoule and mpnnge conte

Amposie

= W

[] Dot show comglexss

= ML

L4

Binding Model.”

3. Set the ampoule concentration in relation to the magnitude of the binding
constant. This is important to get a reasonably good estimation of the binding
constant. For example, an acceptable estimation of the binding constant for a
1:1 stoichiometric binding reaction can be obtained, if the concentration is
chosen in the following interval:

10 < (concentration*binding constant) < 1000.

This ensures that a sigmoidal shape of the binding curve as seen in the figure
above can be obtained.
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Heat Capacity Analysis

The heat capacity analysis function is used to analyze experimental data generated
with the non-isothermal experimental wizard. The experiments can be run either
in scanning mode or in step isothermal mode for heat capacity determinations.

Follow these steps:

1. SelectHeat Capacity... fromthe Analysis
menu. The heat capacity form is displayed.
See the figure below.

2. Click Browse to find the source file with the
non-isothermal heat flow data.

3. For files containing data from several chan-

nels, choose which signals to include in the
analysis from the drop down list labeled

Heat Capacity

Ligand Bindng. ..

Heat Capacity ..

Compatibility, .,
Kinetics. .,

farhenius, ..

O il |Nun-swmrmal amp [3-25-03) nipalmitic acid. 2k

Haatflow dst2 | Diota seiies. Signal. Ch 1:1 [Heo! fow]
- [Dlata saties. Signal. Ch 1:1 [Heat fios)
* Use sssocited| 0 gt series Signal. Ch 1-2 [Heal flow)]
- Dials series, Siona. Ch 1:3 [Hest fiow]
U oaparste b0 caies Signdl, Ch 14 [Heal fiow]
Dlata zenes.Signal. Ch 1:5 [Heat Aow]
Diala seiies Signa, Ch 106 [Heal o]
[ Releience —|Data saiies.Signd, Ch 1:7 [Heat o]
Dlats eries Signal. Ch 1-B [Heat fiow]

Heatflces datar

[ Filer lemperahure dala

Flepart lemalale

Heat flow data.

With each calorimetric heat flow signal there is a calculated associated temper-

Generate (eport

ature. This temperature is calculated from the measured temperature of the

thermostat liquid and the thermal inertia of the calorimeter heat sinks to get a

temperature that is close to the real temperature of the sample.

4. Choosethetemperaturetouseintheanalysisby clickingeither Use associated
temperature or Use separate temperature data. The separate tempera-

ture data is generally referred to the measured bath temperature.

If a blank experiment has been run in a separate experiment, you can subtract
the blank signal from the main. The best result is obtained if the blank has been

run on the same calorimeter using the same temperature profile.
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5. Check the Reference box and choose the results file and the corresponding

[ Reference ihlu:ﬂ isothemsal amp [ 3-17-03] mpalmitic acd blank s | Browae.

Healllow data: | Diata saias Signal Th 11 Heat flow] | Uik [wia

o Use attocshed emperalunes

™ Use separate temperature daty

signal (calorimeter).

Choose the same temperature data for the reference and the sample data to
obtain the best results.

Decide if you wish to subtract the heat flow data at the same time, or at the
same temperature. For scanning experiments, you normally subtract at the
same temperature to make sure that temperature dependent events are sub-
tracted correctly.

When calculating the heat capacity, the heat flow vector is divided by the chosen
temperature vector. This is a mathematical operation that increases the noise
level in the resulting heat capacity vector quite substantially as compared to the
original heat flow and temperature data. For this reason a filter function has
been added.

8. Click the Filter box before creating the report.

Heat capacity

——  Apparent heat capachty, 35.1-=80.1 ——  Appareni heat capac ity, 800-=35.0
Apparent heat cap acity, 35.0-=000 —— Appareni heat cap s ity, 8L1-235.1

9. Click Generate report after all settings have been selected.

A plot of apparent heat capacity versus temperature is displayed, along with the
sample information and source of the data.

The example shows an irreversible polymorphic phase transition and subsequent
melting of Tripalmitic acid. Two pairs of up and down scans in the temperature
interval 35 to 80 °C are shown and distinguished by the different colors.
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Compatibility

The compatibility program is used to analyze heat flow data of mixtures. The sec-
tions below show the procedures for making compatibility analysis with TAM
Assistant.

Loading Compatibility Data

Follow these steps:

Ligand Binding..

1. Select Compatibility... fromthe Analysis Heat Capacky...
menu to start the compatibility program in
TAM Assistant. The Compatibility Analysis :!
dialog is displayed, see below. SIS
Arrhenius...

2. Click the push button Add mixture to find

Compatibility Analysis
el |

Click "Add mixture® o add mixhee for compatibility onobysis

Rapod selimg:

¥ Inchude msture graghs ¥ Include components graph ¥ Include mteraction gragh
W Use roimalesd aonals v s nomashzed ngnai ke Ui roimshesd sonals
¥ Irclude interaction curve

Cancel |

| r

the results file and load compatibility data.

The following dialog is displayed (see the next page) to let you choose which
binary mixtures to be used in the calculation. If all component information has
been entered in the results file, the program recognizes the signals (calorimeters)
that represent the mixtures.
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rﬂ.dd Mixture

Fieziiks file

[Compatithty dema.rslt

Mesuraments

& Only include sppaient mistute messuremants

| Signal | Sample [Comparents] | Resction stait
Esgnal Chd s meshare 1 [DngeE I A28, 2003
[4 signa. Ch & Binay misbure 2 [Dug+E acipient B A 28, 2003 423,24

[¥ Automaticall match single component meazwemsnts

In the example given here, the name of the results file is “Compatibility
demo.rslt.” All measurements (components and mixtures) are contained in a
single results file. In this example, a total of 5 measurements were made: 1) a
drug component, 2) excipient A, 3) excipient B, 4) mixture of drug and excipient
A and 5) mixture of drug and excipient B.

Choose the mixture signals to include in the calculation.
Click OK to import the data to the compatibility analysis.

The following dialog is displayed with the mixtures included in the experiment
file and the individual components. See figure below. The software identifies
the single component measurements with the mixture measurement. This is
done automatically if you check, Automatically match single component
measurements.

r
Compatibility Analysis
Binaiy madurs 1 [Diug+Excipent 4] | Binaey mizhae 2 [DrugsE soipiert B] |

Misuse name: [Brvsiy mietuse 1 Do E vcigeent ]
Mishe measnemert sgrat | Sonel. Chid

Mumber of compansnts 2 H
|ncivichsal componand
messuenant sgnal

Exopert & n Ex. [Signa, Th2

M omalized manre signal

Homalze using: |.Ma:r'_ of componeny - Excipert &

Fapoil seifings

W Include midure graphs ¥ Inchude components graph ¥ Include rterschon graph
¥ Ligs nomakznd signal W Lse nomakzed signak ¥ Use nonmalized signais
[¥ Inchade rberacton curve

| Figs
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If Automatically match single component
measurements is not checked, you need to

match the single component measurements to Comparenl 'ﬂ'ﬂ
the mixture measurements manually by choos- I
ing the correct data in the Components col- Diuig in Drug IS Signal. Ch | |
umn, shown in the figure to the right. [uug in Cinug b
Excipeert & i Excipient £
5. Use thetabsontopofthe Compatibility Anal- Excipesrt B n Excipient B
ysis dialog to choose the mixture that will have

information displayed.

In the component table, information about the individual components, from
the single measurements and the mixture measurements, is shown.

The range over which the analysis shall be made can be determined from the
heat flow plot for the different mixtures and components.

6. Clickthethree-dotted
button on the right
side of the text box
named Mixture
measurement signal to display a graph.

The default range is the measurement period from the point at which the signal Fuange stat Flarge end
is considered correct after introducing the ampoule, to the time when the main s 28 003 Az3A1 =] e 2,20
experimental section was finalized and the sample was removed from the
calorimeter.

7. Change the
range for the

Select Measurement

Resuits file:

individual sig- =
R | Compatibilty deeme rsk

nals, if y

- Basumsments
des”_-ed' by v DOy inchide spoatent mishute measurements
moving the
rangemarkers :
back and forth Binary medure 2 Ape 28, 2003 4:23.24
alongthe time
axis, or by Select resclion sl and range
using the Reaction start Range stast Range end:
drop- down [apt 26,2003 42324 =] [am 202003 52241 ~| [an 282003 72708 =]
menus above + B3
the graph.

8. Repeat the
procedure for
all the signals
related to the
current mix-
ture, before
proceeding to
the next mix-
ture.

9. Press OK when the settings for all mixtures have been completed.
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10. Normalize the mixture signal, taking into consideration the following points.

e The signal is generally normalized with respect to the size of the sample
(mass, molar mass or volume).

Marmalized misture signal

MNarmalize using: Total mass -

NS

¢ You candetermine if the signal is to be divided by total sample size, size of
an individual component in the mixture or any chosen factor and unit.

11. Determine what to include in the Compatibility report. There is a predefined
template that can be used to assist you.

Report sattings

[¥ Include mistue graphs W Inchude componenits graph [¥ Include interaction graph
W Usze nomalized signals [¥ Usa noemalized signals I Usa nomalzed signaks
W Include interaction cure

| 7] o

This is done in the Report settings frame (shown in the figure above) where
a number of boxes can be checked.

e The box labeled Include mixture graph refers to one graph for each
mixture. Each mixture graph contains three plots: Measured, Theoretical,
and Interaction.

e Ifthe boxes Include components graph and/or Include interaction
graph are checked, separate graphs will be created displaying the results
from the respective individual components and the individual interaction
plots.

12. Press the

Generate Banary mixiure 2 |Drag+Exciplent Bj
report but- ey o - zag
ton to create Measuremst agesl E'lll seri e FHgnal, Th 5 [Eeaiflow]
thereport  J Fe s
When the Ir-lir'..ﬂn.r: wengs heatflow
. Inkradon ema 43070 A

SetFl?gS are Migiital  —— Theooekal Lkt U i
satisfactory.

i H
Thefigureto 3
the right is f
an example g
showing the E
measured E
signal from s
one of the k|
mixtures,
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the theoretical curve and the interaction curve. The three calculated parameters
from the data are: 1) interaction integral, 2) interaction average heat flow and
3) interaction error, i.e., the standard deviation for the interaction (high slope,
high interaction error).

The different pages in the report can be accessed either with the triangular
arrows or the page tabs at the lower left side of the graph window.
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Kinetic Analysis

Since the heat production rate associated with chemical, physical and biological
processes is related to the conversion rate of such processes, heat flow data can, in
some cases, be analyzed with various kinetic models. In TAM Assistant you can
import signals from results files into the kinetic analysis program for analysis with
a variety of different models.

NOTE: You can try dif- Follow these steps:

ferent models without

changing the entered 1. Select Kinetics... from the Analysis menu.

When the Kinetic Analysis dialog is displayed,

settings. click the Add measurement button to find Liarsel Binc
. . i M.
the results file to use for data extraction. See N ri
the figure below. PRRERE
Compatiblity, .,
2. Browse the file system to find the results file, Kinetics.,.
and mark which calorimeter signals should be AT

included in the analysis (there is only one sig-
nal in the example).

Add Measurement

Results file

M essuements

Signal | Rieaction start
M Signal Nav 14, 2003 145418

3. Click OK when the choice has been made. The data is now loaded into the
Kinetic analysis form and is seen in the graph window.

4. Enter details about the reaction, such as stoichiometric information (a/c and/
or b/c), volume and concentration or amount. When all model input data has
been entered the fitted constants are shown in the Results frame to the left of
the graph. See the figure on the next page.
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Kinetics Analysis

Define madel

T s+ bl el * abh&x el 0 Aulocatsiphc

) i e =11 ..l[(l
= J.|||,-.||r|-1r|i F=rad=t

m |1 I Vay
alc 05 ™ Vay

Measurement 1 |

Sigral Sinal

Voume 12

[k [BZ3 mmol T Vaw

Fiesuits
8w
k 1. 0054312 15
AH 2 4.0 D000 k) frmcl
Sed dev; 277 pw
HDF a0

Rapoil ssttrag:

to create the report.
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Ramorve messuement

Cloee

Adjust the time interval over which the fitting is to be made, if desired, by using
the three dotted button on the Signal drop-down.

Click the Generate report button when all of the settings have been selected
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Arrhenius Analysis

Since heat production rates are generally related to the rate of chemical, physical
or biological processes, temperature analysis by the Arrhenius model can be made
on calorimetric data collected for a process at different temperatures.

Follow these steps:

1. Select Arrhenius... from the Analysis Analysis | Help
menu, shown here.

2. Enteratleastthree representative experimen-
tal values for the heat production rate at a few Ligand Binding. ..
different temperature values. You can choose Heat Capacity...
heat flow v_alues at time zero or a ti.me _Iater Campatibility...
than zero, if the extent of the reaction is )
approximately the same for the different tem- sty

peratures. | Amhenius...

If you choose heat flow values at a time later than zero, it is important that the
heat flow values are chosen at a point where the extent of reaction is the same,
i.e., theintegrated heat, up to the point where the heat flow datais taken, should
be the same at the different temperatures.

3. Enter the temperatures in degrees Celsius. Heat production data is usually
entered as normalized against sample size.

4. Choosetheunit fromthedrop-down menulabeled Heat flow normalization
unit.

Arrhenius Analysis

Input

B fanis
ik B Ak Ccislabe rabe comslan

amparalias | &
Tempersiune —l T
T
21,000
42000
4000

18,742 k) /mal = Shiows B [roreinear ases| Cbaas it [lrvman aeey|
5.43:miallg

536 nw'/g

1.00

Fapot seltings

In the plot, the scale on the ordinate is given as logarithmic in terms of heat
flow. The unit on the abscissa gives the temperature in degrees Celsius. This
scale is proportional to 1/T with the unit reciprocal Kelvin (K-1).

Page 116 TAM Assistant Operator’s Manual



In the example on the previous page, three temperature values and three values
for the heat production rate were entered.
The plot is made automatically when three

values in both columns have been entered, Resuks
and the result of the linear regression is Eu 18.7+2 kJ /mol
shown in the Results frame. aH-A 5.43£3 mw/g

Std. dew.: 556 niwi/g
Ndf: 1.00

Iftheanalysisismadewith the heat flowdata
only, theactivationenergyisgainedfromthe
slope and the term AH*A from the ordinate
intercept.

If the enthalpy change for the reaction, AH, is known, and can be assumed to
be independent of temperature, the pre exponential factor, A can be calculated.
This enables the rate constants for the reaction to be calculated at different
temperatures by use of the conventional Arrhenius equation. Naturally, the rate
constant is only relevant if the mechanism of the reaction is known, e.g., first
order Kinetics.

5. Press Generate report to generate the Arrhenius report.
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Chapter 5:

TAM Assistant Security

Introduction

The TAM Assistant Security system provides user and permissions management
for devices and experiments controlled by TAM Assistant. It also provides audit
trails for keeping track of all changes to devices and all experiments.

The following functionality is provided:

User and group management

The security system includes a built-in user database that can be used to
define the users that have access to the system, as well as define groups of
users for easier permissions management. Additionally, the security system
can be integrated with Active Directory, allowing the standard Windows login
to be used.

User login

When accessing an instrument that is connected to the security system, the
user needs to login to the system. It is the responsibility of the security system
to authenticate the user. The authentication can be performed either against
the built-in user database or, if Active Directory integration is enabled, using
the standard Windows login. If Active Directory integration is enabled, it is
possible to automatically login as soon as the TAM Assistant software is
started, without providing any additional credentials.

Permissions management

Permissions can be assigned to all parts of the security system. Securable
objects (i.e., devices, instruments or the security system itself) are arranged in
a hierarchical structure. Permissions can be assigned for the whole system, an
instrument or even down to a specific calorimetric channel.

Audit trails

Another part of the security system is the audit trails. The audit trails are used
to keep track of all events that happen on the system. The events can for
instance be: setting new temperature on a thermostat, performing a calibra-
tion, starting an experiment, or any system problem. Each entry in the audit
trail contains information like time, user, severity, and a description. The
entries can be filtered based on different criteria and exported to a file or sent
to a printer.

CFR Part 11 support
The above functionality provides the basis for implementing a system that is
compliant with the CFR Part 11 regulations.
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Setting up TAM Assistant Security

To use the security system, TAM Assistant Security has to be available. There are
two options for setting up the security system. Either the security system embed-
ded on the TAM Ill instrument can be used, or it can be installed on a standalone
computer.

Using TAM Assistant Security on a TAM 111 Instru-
ment

If the instrument setup consists of a single TAM 111 instrument, the easiest way to
set up TAM Assistant Security is to use the embedded security system on the TAM
111 instrument. The embedded security system is identical to the security system
that can be installed on an external computer, with the limitation that Active
Directory integration is not available.

To enable the embedded security system, perform the following steps:

1. Select System settings from the Settings menu on the TAM III.

fOpen -:
2

X

Security - eSystem Info '}@Settings = Addto Graph - ?

2% User Information

Port Settings

Minicalorirneter Canfiguration

|'}§ System

2. Under the Security
page, select “(local)” as
the Security system.

System Settings

Secuity | Network | Keyboard | Time |

3. Click OK.Apromptfor Security Spstem server.
the system password [iocall
willappear. Thesystem
password is used to
protect the TAM 11
system from unautho-
rized changes. How-
ever, the default pass-
word is empty, so
unless a system pass-
word has been previ-
ously set, no password
needs to be entered.

Local security settings

4. The first time the

embedded security [ Change spstem pazsword ]
server is used it needs
to be initialized. The [ ok [ cancel |[ Hep ]

security server is ini-
tialized by adding an
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Administrator account to the
user database, as well as the
default Administrators and
Users groups. Members of the
Administrators group are
assigned full permissions to the
whole security system. To be able
toinitialize the user database, the
password for the Administra-
tor needs to be defined.

5. After entering the Administra-
tor password, the system will
restart. On the next startup, the
system overviewand login screen
will appear.

2479398

Logged in users: Channel 1 Channel 3
{none) F20T 4 Calonmerter Minicalonimeaters 5005 at
Signal: -40.564 pw

40

42

4

45

48 =

Mar 21 15:10

1530 1540 1550 1600

Running experiments: Channel 2 Channel 4

(o 3201 4mi Calorimeter Minicatorimalars 8004 af
Signal: -23.550 pwW

24

28

28

-30

Mar 21 15:10

Change sscurity settings

3n
25
20

15
10
5

5t "

Administrative Password

The embedded security server has not
been initialized. Please enter a pazsword
for the system administrator.

Define Administrator password:

Confirm Adminiztrator passwond:

ak. H Canicel ]

Thermostat
TAM Wi Thermosiat af

@ Temperature:

24.800002°C

16:20 15:30 15:40

1550

16:00

Ch 5:
=30 rd

Ch B: Ch1:
4B riw 17.03 phw!

Ch 2:
7.30 v

Ch 4: Ch 3:
97 riw S1372 W

Ch 5
33 n

15:30 1540 1850 1600

The overview screen provides information about the thermostat and all calo-

rimeters installed in the TAM 111, as well as information about currently logged
in users and running experiments.

For information on how to setup additional users, see the sections “Settings up

Users and Groups” on page 129 and Assigning Permissions on page 137.
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To login to the TAM |11 system, enter “Administrator” as the user name and
specify the password defined when initializing the embedded security system.

Ch E: Ch 1:
g rw 17.03 i

Ch 2:
1.25 piw

Ch 4: Ch 3:
123 pw 57 riw
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NOTE: If a previous
version of TAM Assis-
tant or TAM Assistant
has been installed
before, it is highly
recommended that it is
uninstalled before
installing the new ver-
sion.
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Installing TAM Assistant Security on a Standalone
Computer

If more than one TAM 11 instrument should be connected to the security system,
or if Active Directory integration is wanted, it is recommended that the TAM
Assistant Security system is installed on a standalone computer. The security sys-
tem can be installed on the same computer as the TAM Assistant software, but if
possible it is recommended that it is installed on a server computer which is
always running.

To install the TAM Assistant Security software, perform the following steps:

1. Insert the TAM Assistant CD into the computer. The installation start screen
should appear automatically.

TAM Assistant 1.0

@ TAM ASSISTANT SOFTWARE

2. Click Install TAM Assistant Security.

If the installation start screen didn’t appear in step 1, select Run from the
Windows Start menu, enter “D:\ServerSetup.exe” (where D is the driver letter
for the CD-drive) and click the OK button.

3. The TAM Assistant Security installation wizard is started. Follow the instruc-
tions provided by the wizard until the Logon Information page is reached.

4. On the Logon Information page, the account to use for the TAM Assistant

Security service should be selected. It is possible to select either the built-in
local system account, or to select or create a normal user account.
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i TAM Assistant Security Setup

Logon Information

The following logon information iz uzed by TAM Azsiztant Security.

Specify a uzer account to be uzed by the application, either for running a service or for
logaging onto other servers. You can uze the local system account, or you can uze the
Browsze button to chooze users from your network. For domaing, user names must be in
the format of DOMAIM I zerM ame.

() Usze local system account

(%) Uze specified uzer account

|Jzer Mame; | Browse. ..

Pazzword: |

Create Mew User...

YWize Installation ‘wizard®

[ < Back " Mext > ] [ Cancel ]

5. If TAM Assistant Security has notbeen previously installed, the security settings
window will appear at the end of the installation.

TAM Assistant Security Server Settings rg|

Security files folder:

Browse

MOTE! It iz werny important that it iz only used for secunty zerver files and
that thiz folder cannot be read or modified by unauthonzed perzons. Refer
to the documentation for more information about how to set permissions
for this folder.

The zelected security files files folder dogs not exist or does not contain
valid securnity server files. The securnity server needsz to be initialized with a
default get of users, groups and permizzion. Uze the zettings below to
define how the securty server should be intialized, or zelect another
zecurty fles folder.

(%) Use integrated user database

Drefine Administrator password:

Confirm Administrator pagsword:

() Use Active Directary

Ok ] [ Cancel
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Here the folder where the security files should be stored is specified. The folder
should either be a folder containing TAM Assistant security files from a previous
installation, or it should be an empty folder. For security reasons, the selected
folder should not be used for any other data. For more information, see “Security
Considerations and Backup of Security Data” on page 151. If the specified folder
does not contain any security files, a first time initialization must be performed.

The security system can be initialized to use either the built-in user database, or to
enable Active Directory integration.

e Use built-in user database
This option enables the built-in user database. The database will be initialized
with a single Administrator account, an Administrators group and a
Users group. The Administrators group will be assigned full administrative
rights to all objects in the security system.

To initialize the Administrator account a password must be specified using
the Define Administrator password and Confirm Administrator
password fields.

e« Use Active Directory integration
This option enables the integration with standard Windows user accounts and
groups using Active Directory. All users and groups that are defined in Active
Directory are available to the security system.

e Default domain
Defines the domain that should be used when looking up users and accounts.
If the standard domain should be used (i.e., the domain on which the security
server is installed), this field can be left empty.

e Define initial administrative user or group
Defines the user account or a group that should initially be assigned full
administrative rights to the security system.

6. Finish the installation.

7. The installation is finished.

e Use the TAM Assistant Security Manager to set up users and permissions. For
more information, see “TAM Assistant Security Manager” on page 129.

e Connect the TAM Assistant software and TAM 111 instruments to the security
system. For more information, see “Connecting a TAM Il1 Instrument to a
Standalone Security System” and “Connecting External Computers Running
TAM Assistant to the Security System” in this chapter.
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Connecting a TAM 111 Instrument to a Standalone
Security System

To enable the security system on a TAM |1l instrument, the security server to use
must be defined. If the embedded security server should be used, follow the
instructions under the “Using TAM Assistant Security on a TAM 11l Instrument”
section on page 120.

To enable the embedded security system, perform the following steps:

1. Select System settings from the Settings menu on the TAM III.

= Spen -r Rename Sa\-'e ¥ Delete B2 Properties Security - eSystem Info %Settings - AddtoGraph - "? Help - E

B User Information

Preferences
Port Settings

Minicalorimater Configuration

'}@ System

2. Under the Security page, select the wanted Security system.
3. Click OK. A System Settings %]
prompt for the
system pass- Secuity | Netwark | Keyboard | Time |
word will
appear. The Securty System server:
system pass- EiEﬂ::l.Jrit',' zerver - SE-SERYO v
word is used to _ _
protect the Local security settings
TAM I11system

from unautho-
rized changes.
However, the
default pass-
word is empty,
so unless a sys-
tem password
has been previ-
ously set, no
password
needs to be
entered.

[ Change system pazzword ]

4. After entering
the system [
password, the
system will
restart. On the
next startup, the system overview and login screen will appear.

(1] 4 ][ Cancel ” Help ]
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-40.564 pw
Ch B: Ch1:

Ch&: Ch 2:
30 nhw 7.30 pw
Ch 4 Ch 3
97 il 1372 pwf

Ch B: Ch 1:
8w/ 17.03 phw/
Ch&: Ch 2:
33 riw 1.25 !
Ch 4 Ch 3:
1,23 g 57 ri/

The overview screen provides information about the thermostat and all calorime-
ters installed in the TAM 111, as well as information about currently logged in
users and running experiments.

5. Use the Login area to enter the user name and password to login to the TAM
111 system.
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Connecting External Computers Running TAM

Assistant to the Security System

To be able to use the TAM Assistant software to connect to an instrument con-
nected to the TAM Assistant Security system, the TAM Assistant software must be
connected to the same security server. To select security system server for TAM

Assistant, perform the following steps:

1. Select Settings ]
from the File-
Security menu in Filz | Edit  View Analysis  Help
TAM Assistant. M

Open

Conneck to Device Servers
Download Resulks Files, ..
Upload Controllers. ..

Manage Connections

2l Save Selected Itemis)

Save Selected Ikemis)

=l Rename

| SecuUrity

Export...

Page Setup..,

& Print. .

Yl B & aAddtograph - |,

Lag in new user
Lag aut current user

Suspend current user

#dd signature

Results File Report., ..

Sektings

2B ser Information
Port Sektings

Exit

2. Inthe Security
Settings window,
select the wanted
Security system. Llser manager;

Security Settings

Change password

| |lzer mananer - SE-SERWIN

For information
about the other

options, see “Security
Settings” on page 148.

3. Click OK. The
selected security
server will be used the
next time TAM Assis-
tant is started.

Automatically login at startup

Ilze curent Windows credential: when lagging in

Matel Some securty servers will not allaw

windows login to be automatically used [e.q.
zervers which enfarces FDA 21 CFR Part 11]

Automatically connect to devices at login

[ OE. ] [ Canicel
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4. Exit TAM Assistant —
and restartit. If the [ LAt |E
Automatically
login at startup [ F— | |
option is enabled, a
login screen will Password: | |
appear.

If the Automati-

cally login at
startup option is not enabled, it is necessary to use the Log in new user
command under the File/Security menu.

5. Use the Login User screen to enter the user name and password to login to
the TAM Assistant Security system and gain access to secured instruments.
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TAM Assistant Security Manager

The TAM Assistant Security Manager is used to make define security settings,
work with users and groups, and assign permissions. It is installed together with
the TAM Assistant Security system. It can also be installed by doing a custom
install of TAM Assistant. For more information, see the TAM Assistant installa-
tion instructions.

The TAM Assistant Security Manager can be started from the Windows Start
menu or it can be accessed from a TAM Il instrument, using the Security Man-
ager command under the Security menu.

Connecting to a Security Server

If TAM Assistant Security Manager is started on a standalone computer, the secu-
rity server to connect to must be specified. To define the security server, the Con-
nect command under File menu should be used. This will bring up a window that
provides the possibility to select one of the available security servers. The selection
window will present all available security system servers. If the security managed
is running on the computer where the TAM Assistant Security Server is running,
one addition option will also be present: <Direct>. This option will connect the
security manager directly to security server files, bypassing the login to the secu-
rity system. Only users which have access to the security files can use this option.
For more information, see “Security Considerations and Backup of Security Data”
on page 151.

The Security Manager Window

The security manager window contains two panes. The left pane presents all avail-
able security objects (e.g., devices and the security server itself) in a tree hierar-
chy. This tree can be used to select the object that should be viewed or edited.

[&%] TAM Assistant Security Manager,

File:
= Root Root
=l Devices
= ToM ] - SN wme General | Users and Groups | Security | Audit

Tamb Il Thermogtat at 2

Ch1[3200 4ml Calorirne M ame: Foat

Ch 2 [2207 4l Calorime

+- Ch 3 [Minicalorimeters £
+l- Ch 4 [Minicalarimeters E Type: Takd Azziztant Securnity Server
3310 Titration Contral (1
Experiments
[ Allows autamatic login
Suzpend login after 10 minutes inactivity
Lock out account after 3 failed login attempts
[] Minimum passward length ] characters
Enable paszgword aging
b amimum pagzword age: 30 days
["1Enable passward histary
Passwords remembered: 20
e B _’-n---l-q-u*-—-—_-- ,__“;-h-l-.—“_.-‘“.__*_,_‘_ Ry Y e
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Depending on the selected object in the tree, the right pane shows the available
security properties for the object. The properties are divided into several pages.
All items include the Security and Audit pages. The top-level item (which repre-
sents the security system itself) includes additional pages: General and Users
and Groups.

Apply

This button is used to apply the changes made to the security settings or user per-
missions.

Cancel

This button is used to cancel any changes made to the security settings or user
permissions.

Security Server Settings

The global settings for the security system can be accessed by selecting the top-
level item in the navigation tree, and then selecting the General page. This page
provides access to the settings:

< Name: This field is used to define the name of the security system. The
default name is “Root” and it can be changed to any suitable name.

e Allow automatic login: This field is used to indicate whether TAM Assis-
tant is allowed to login automatically using the current Windows credentials.
Automatic login is only possible if Active Directory integration is enabled.

e Suspend login after ... minutes inactivity: This setting is used by the
TAM Assistant Software and the TAM |11 instrument. It defines the number of
minutes of inactivity is allowed before suspending the current login. After the
login has been suspended, the user name and password needs to be reentered
to continue to use the TAM 111 instrument or TAM Assistant software.

 Lock out account after ... failed login attempts: This field defines the
number of failed logins that are allowed before locking out a user account. For
information about how to re-enable a locked out account, see “Setting up
Users and Groups” on page 131.

e Minimum password length: Defines the minimum allowed length of a
user password. This setting is only used if the integrated user database is
active.

« Enable password aging: This field is used in conjunction with the Maxi-
mum password age field to define the maximum age of a password. If this
option is enabled and a user logs in with a password that is older than the
specified age, the user will be prompted to enter a new password. This setting
is only used if the integrated user database is active.
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e« Enable password history: This field is used in conjunction with the Pass-
words remembered field to define the password history. If this option is
enabled, then the Passwords remembered field is used to define the num-
ber of passwords that are stored for each user. When assigning a new pass-
word, it is not allowed to use a password that exists in the password history.
This setting is only used if the integrated user database is active.

Users and Groups

In order for a user to login to the system, information about the user must be
added to the system. The TAM Assistant Security system keeps track of all users,
either by using a built-in user database or by using existing user accounts in Active
Directory.

To simplify permissions management, it is also possible to combine users into
user groups. The user groups are either handled by the built-in user database, or
by Active Directory, if Active Directory integration is enabled.

{S=1E3

- Root

_ General | Users and Groups | Security I Audit _

3t g
inne|
rirne|
] R R . . -
gz E Logon name Full name Statuz ~
al |l Miclazs Miclaz Thizell Active
Andreas Andreas Suurkuusk Active
Frovning Provring Active
| Adrniriiztrabar Adrninistrator Achive L]
Hide inactive users Add
Groups:
M arne D ezcription
lzerz Default users group
Admirigtrators Default administratars graup
[ Add ] [ Remove
b

b N Y CR e Sy ¥ T '._uﬂ'._‘—‘ .n-—ﬁi--lluﬂ. e
The Users and Groups page provides access to the users and groups that have
been added to the security system. This page can be used to add or edit users, add
or edit groups and assign members of groups.

To change the settings on this page, the logged in user must have the “Change
security settings” permission on the root object. For more information, see
“Permissions and Roles” on page 140.

The settings on the next pages are available on the Users and Groups page.
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Enable Active Directory Integration

This option indicates whether Active Directory integration is enabled. It can only
be changed if the security manager is connected directly to the security data.
Hoot
General | Users and Groups | Security I it _

Enable Active Directory intearatian
Default domain:

(%) Uze all uzers and groups from Active Directory

) Only use selected uzers and groups from Active Directory

g P, el A P Wi, AP R 5 il 1 i e e, e o Pl ) B i, g AP il
Default Domain
This field is only available if Active Directory integration has been enabled. It can
be used to define the domain that should be used when looking up users and
accounts. If the standard domain should be used (i.e., the domain on which the
security server is installed), this field can be left empty.
Use All Users and Groups from Active Directory
If this option is enabled, it is possible to log in to the system using any available
Active Directory user account. If the user has not previously logged in to the sys-
tem, it will be automatically added to the list of users.
Only Use Selected Users and Groups from Active Directory
If this option is enabled, only users whose account has been explicitly added to the
user list can login to the system. For more information on adding users, see “ Edit-
ing Users” on page 133.
Users
This list contains all users that are registered with the security system. New users
can be added using the Add button below to list and user information can be
viewed and edited by double-clicking a user entry. For more information, see
“Adding New Users” on page 175.

Hide Inactive Users

If this option is enabled, then only active users will be listed in the Users list.
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Groups

The Groups list contains all groups that are registered with the security system. A
group can be used to assign permissions to a group of users (and groups), thus
simplifying permissions management. If Active Directory integration is enabled,
the group list is not available, however, all groups in Active Directory are available
when assigning permissions. For more information about groups, see “Working
with User Groups” on page 137.

Adding New Users

New users can be added to the security system by using the Add button under the
Users list. To add new users, the logged in user must have the “Modify users”
permission on the root object. For more information, see “Permissions and Roles”
on page 140.

If Active Directory integration is enabled, a user selection screen will appear,
allowing the selection of an Active Directory user to add. For more information on
selecting the user, see “User and Group Selection” on page 138.

If the built-in user database is enabled, the Add User screen will appear.

Add User X

Logon narme: |
Full name:

E-rnail:

Fazsword:

Confirm paszword:

[ ] Uszer must change pazsward at next lagon

[ Pazzword never expires

F, ] [ Cancel

This screen is used to define the most important settings for the new user.
Logon Name

This is a mandatory field where the logon name of the user should be entered. The
logon name is used to identify the user when logging in to the system.

Full Name

Use this field to enter the full name of the user. The full name is used when pre-
senting the name of the user, for instance in audit trails entries.
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E-mail

This field can be used to enter the e-mail address of the user.
Password/Confirm Password

The password fields are used to define the initial password for the user.

User Must Change Password at the Next Logon

This option indicates that a new password should be requested the next the user
logs in to the system. It is recommended that this option is enabled when the
password has been reset.

Password Never Expires

This option indicates that the password of the user never expires, even if password
aging is enabled.
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Editing Users

The settings for a user can be viewed and modified by double-clicking the user in
the Users list. This will bring up a window that provides access to all user
properties. If Active Directory integration is enabled, the properties are extracted
from Active Directory and cannot be modified, except the Active and Locked
out options. To change the settings of an Active Directory user, the standard
Active Directory interface should be used.

The user properties window consists of two pages. The General page provides
access to the standard user properties and the Member of page shows the groups
that the user is a member of.

Properties for Andreas Suurkuusk : E'E'

General | tember of

Lagaon name: |.-’-'-.nu:|reas

Full narme: |.-’-'-.nu:|reas Suurkuusk

|
|
E-mail: | |
|
|

Compar: |

Department; |

Title:

Location:

PO b
City:

State: I:I Postal code:

Country: |

|
|
Street address: |
|
|

Telephone no: |

|lzer statuz
Active Locked out

[ Password never expires

Reset pazswaord []User must change password at next logon

1] 4 ] [ Cancel

Logon Name

This is a mandatory field where the logon name of the user should be entered. The
logon name is used to identify the user when logging in to the system.
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Full Name

Use this field to enter the full name of the user. The full name is used when pre-
senting the name of the user, for instance in audit trails entries.

E-mail/Company/Department/Title/Location/Street address/PO box/
City/State/Postal code/Country/Telephone Number

These fields can be used to enter optional contact information for the user.

Active

This field indicates whether the user is active. A user account cannot be removed
from the security system, but by clearing the Active option, the user will be pre-
vented from logging in to the system.

Locked out

This option indicates that the user has been locked out. It is only available when
the user has been locked out by making too many failed login attempts. Clearing
this option will allow the user to login to the system again.

Password never expires

This option indicates that the password of the user never expires, even if password
aging is enabled.

Reset Password

This button can be used to reset the password for the user. Clicking this button
brings up a window prompting for a new password (and password confirmation).
To reset the password, the logged in user must have the “Reset passwords”
permission on the root object. For more information, see “Permissions and Roles”
on page 140.

User Must Change Password at Next Logon

This option indicates that a new password should be requested the next the user
logs in to the system. It is recommended that this option is enabled when the
password has been reset.

Member of

The Member of page is only available when the built-in user database is enabled.
It contains a list of all groups that the user is a member of. To add the user as a
member of a new group, click the Add button. To remove the user as a member of
a group, select the group and click Remove. For more information, see the next
section.
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Working with User Groups

A user group can be used to assign permissions to a group of users (and groups),
thus simplifying permissions management. Permissions assigned to a user group
are automatically assigned to all members of the group.

If Active Directory integration is enabled, the security groups in Active Directory
are available when assigning permissions, and group management is performed
using the standard Active Directory administration tools.

If the built-in user database is used, the available groups are managed using the
Groups list on the Users and Groups page.

Creating a New User Group

When the built-in user database is initialized, two user groups are automatically
added; the Administrators group and the Users group. The Administrators
group initially contains the Administrator user account. Additional user groups
can be created to provide more specialized groups. For instance, all users that are
allowed to access a specific instrument might be added into a new group. To create
a new user group, perform the following steps:

1. Click the Add button under the Users list.

2. Inthe screen that appears, enter a name for the group, and optionally a
description.

3. Add members to the group, as described in the next section.

Adding Members to a Group

There are two ways of adding members to a group. Either by using the User
properties screen, or the Group properties screen. To add a user to one or
more groups using the User Properties screen, perform the following steps:

1. Double-click the user in the User list. This will bring up the User properties
screen.

2. Select the Member of page.
3. Click the Add button. This will bring up the “Select Groups” screen.

4. Select the group or groups that the user should be a member of. For more
information, see “User and Group Selection” on page 138.

5. Click OK to accept the group selection.

6. Click OK again to close the User properties screen and save the changes.
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To add members to a group using the Group properties screen, perform the
following steps:

1. Double-clickthegroupinthe Groupslist. Thiswill bringup the Group properties
screen.

2. Click the Add button. This will bring up the “Add Users and Groups” screen.

3. Select the users (or groups) that should be added to the group. For more
information, see “User and Group Selection” on page 138.

4. Click OK to accept the group selection.

5. Click OK again to close the Group properties screen and save the changes.

User and Group Selection

Users or groups need to be selected when assigning permissions, working with
group memberships, or filtering audit trails. This is done by using the users and
groups selection screen.

Add Users and Groups E'
|Jzer/group name: |.-'1‘-.r‘u:|reas | [ Search ]
M ame E -mail D ezcription | folder

Andreaz Suurkuuszk,

&dd

Selected uzers and groups:

Andreaz Suurkuuzk,

T

The top part of this screen is used to search for users and groups. The bottom part
is used to specify the selected users/groups.
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Searching for Users and Groups

The User/group name field is used to define the user or group to select.
Clicking the Search button will search for users and groups matching the text in
the field and the matching items will be presented in the list below. The list can be
used to select the wanted users or groups by either clicking the Add button or by
double-clicking the name in the list. This will add the user or group to the
Selected users and groups field.

Selected Users and Groups

This field contains a list of names (delimited using ‘;") of the users or groups to
select. This field can either be filled in by typing the name of the user or group, or
by using the search feature in the top of the screen.

Check Names

This button can be used to validate the names in the Selected users and

groups field. If a name cannot be found among the available users and groups, or
if multiple users or groups match a name, a prompt will appear.
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Permissions and Roles

Permissions and roles determine the actions that are allowed by a specific user or
group on the selected object.

For each selected item a set of permissions is available. The actual permissions
available depend on the type of the item. For each permission it is possible to
define whether the selected user or group is allowed to perform the related action
(Allow), or if the user or group is explicitly denied to perform the action (Deny).
Permissions assigned to one item are normally inherited by child items (unless
prevented by clearing the Inherit permissions from parent option). For
example, if a user has permission to change device settings on an instrument,
then, by default, the user has permission to change device settings on all devices
installed in the instrument.

It is also possible to define permissions by assigning roles to the user or group. A
role is essentially a set of predefined permissions. When a role is assigned to a
user or group, all associated permissions will be granted to the user or group.

S[(=1ES

Root

General | Uzers and Gmup&l Security |f—'«udit
f
y UserfGraup Role Actual Role
1 Suurkuusk, Andreas Administrakor Administrator

L=

[ add.. H Remove ]

Permission Allow Deny Actual allow

Zhange device settings (own experiment) O
Change device settings (any experiment) O
View dewvice [w] 1 [w] o

Inherit permizzions fram parent

] Replace permizssiohs on child items with the permissions from this item.

The Security page is used to define the permissions and roles. It is accessed by
selecting the top-level item in the navigation tree and contains two lists: the
User/Group list, which lists all users and groups that have any permission
setting for the selected item, and the Permission list, which lists the permission
settings for the user or group that is selected in the User/Group list.
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Users and Groups List

The User/Group list includes all users and groups that have any permission
setting for the selected item. It has three columns:

e User/Group: Thisis aread-only column that shows the name of the user or
group

« Role: This column shows the role that is explicitly assigned to the user or
group for the selected item. The role of the user and group can be modified by
using the drop-down list in this column and selecting one of the predefined
roles. If no permissions have been assigned to the user or group, the text
None will be presented in this column. If custom permissions have been set
using the Permissions list below, the text Custom will be presented.

e Actual role: Thisisa read-only column that presents the actual role of the
user or group. The actual role is derived from the permissions assigned to the
selected item, and all permissions derived from parent items.

To add a new user or group to the list, use the Add button. This will allow a user
or group to be selected using the User and group selection screen. When a new
user or group is added to the list, it has no defined permissions. Use the Role
drop-down list to assign a role to the user or group, or use the Permissions list
to grant or revoke specific permissions.

Permissions List

The permissions list includes all available permissions for the selected item. It can
be used to view or define the specific permissions for a user or group. The list
contains the following columns:

e Permission: This column presents the name of the permissions

e Allow: This column indicates whether the selected user or group has been
explicitly granted the permission for the selected object.

e Deny: This column indicates whether the permission has been explicitly
revoked for the selected user or group.

e Actual Allow: This is a read-only column that indicates whether the permis-
sion is actually allowed for the selected user or group. This is derived from the
permissions assigned to the selected object, and all permissions derived from
parent objects.

Inherit Permissions from Parent

This option indicates whether permissions set on parent objects should be
inherited by the selected object.
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Replace Permissions on Child Items with the Permissions from This
ltem

This option indicates that the permissions settings for this item should be
assigned to all child items, when the changes are applied. This will remove any
specific permission settings on the child items.

Available Roles

Currently only two roles are defined:

Administrator

This role includes all permissions available. It is recommended that this role is
assigned to the Administrators group at the root item. It can also be assigned to
other groups and users at lower level items. It can for instance be assigned at
instrument level to the user responsible for the instrument.

User

This role includes the permissions needed to work with the instruments and run
experiments. It does not include permissions that allow the user to change
advanced settings on devices, or to modify security settings.

Available Permissions

In this section is a list of the default permissions that are available:

Device Rights

e Change device settings (own experiment)
Allows the user to make changes to a device, as long as it is not in use by an
experiment run by another user.

e Change device settings (any experiment)
Allows the user to make changes to a device, even if it is in use by an experi-
ment run by another user.

* View device
Allows the user the view the device, e.g., its signal histories and any settings.

e Change device settings
Allows the user to make changes to a device, as long as it is not in use by any
experiment.

¢ Change advanced settings
Allows the user to make changes to the advanced settings of a device.
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Experiment Rights

 View any experiment: Allows the user to view any running experiment,
even if it is started by another user.

e Create experiment: Allows the user to start new experiments

e Change any experiments: Allows the user to make changes and control
any running experiment, even if it is started by another user.

Generic Rights

« View permissions: Allows the user to view the security permissions of the
selected item.

 Reset password: Allows the user to reset the password of other users. This
permission is only available on the top-level item (the security system itself).

e Change permissions: Allows the user to make changes to the security per-
missions of the selected item.

« Modify users: Allows the user to modify the user database, e.g., adding,
editing or removing users and groups. This permission is only available on the
top-level item (the security system itself).

e Change security settings: Allows the user to make changes to the security
settings of the system. This permission is only available on the top-level item
(the security system itself).

e Connect: Allows the user to connect to the Device and Experiment server
(e.g., a TAM 11l instrument)

Audit Trail

The audit trail is used to keep track of all events that happen on the system. The
events can for instance be: setting new temperature on a thermostat, performing a
calibration, starting an experiment, or any system problem. Each entry in the
audit trail contains information like time, user, severity, and a description. An
audit trail is automatically collected by the security system. As soon as an instru-
ment is connected to the system, audit entries are collected from the instrument
as well. The audit trail can be examined using the Audit page, which is available
for all securable items.

The Audit page consists of two parts. The top part is used for setting up a filter for

the audit entries that should be presented. The bottom part contains a list of all
the filtered audit entries.
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Audit Entries Filter

The following fields are used to define the audit trail filter.

Show Entries for Users(s)

This option is used to filter audit entries based on the user that caused the event

that was logged.

Root
General | Users and Groups Seculit_l,l| Audit |
3
4 Show entries for user(s]: Show entriez added during:
T @ alusers |Last week b |
ne .
| ' o
Show entriez in categories: Minimum audit level:
| Advanced device, Standard device, j |® Info "|
Shows entries for children
Show mozt recent entries firgt
Level | Date/Time Text ser Object’ Ca... | Detals |4
» Heater pulse started on side &, requested. .. | Suurkuusk, Andreas
@ Info| 2/28/20... |Heater pulse started on side &, requested. .. | Suurkuusk, Andreas [Chl o |Sta...
@ Info| 2/28/20... | Target temperature changed ko 25,1 °C, ... | Suurkuusk, Andreas |TAM.., |Sta... —
@ Info| 2/28/20... | User "MTSERY1YASuurkuusk! has logged i, Root | Sec...
@ Info | 2§28/20...  Lab Assistant Device and Experiment Serv. .. Root | Pro...
@ Info| 2/28/20... | Starting TAM3 Root | Pro...
@ Info| 2/28/20... | Starting Calorimetry Root  |Prou..
@ Info| 2f28/20...  Initializing TAM Accessaries Roat | Prou.. w
Showing all 19 entries. Show oldest  Show older  Show more recent Show most recent

— *q*-ﬁ"‘n— P el

e All users: The audit trail will include entries logged by any user.

S A R . .

e Selected users: The audit trail will only include entries logged by the
selected users. The list of users can be entered in the field below, or it can be

defined using the Browse button.
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Show Entries Added During

This area is used to specify the time period for the filter. Events that occurred
during the specified time period will be included in the audit trail.

The time period can be specified using the following predefined intervals:

« Any time: No filtering of the time of the event is performed.

e« Last month: Only events added during the last month are included.

e Last week: Only events added during the last week are included.

e Lastday: Only events added during the last day are included.

e« Custom: The time period is defined using the from and to fields below.
Show Entries in Categories

This drop-down list is used to specify the categories of the event entries that

should be included. One ore more categories can be included by selecting them in
the drop-down list.

Minimum Audit Level

This field is used to specify the minimum audit level of the event entries that
should be included. The audit level indicates the severity of the event. The
following levels are available:

* Info

e Warning
 Error

e Fatal

Show Entries for Children

This option indicates whether event entries that occurred in child items should
also be included in the filtered audit trail.

Show Most Recent Entries First

If this option is enabled, the entries will be presented in reverse chronological
order, i.e., the most recent entry will be presented at the top.

Show Oldest, Show Older, Show More Recent, Show Most

Recent

If too many entries match the specified filter, these fields are used to navigate
through the entries.
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Exporting Audit Trails

The filtered audit trail presented can be exported to a file by selecting Export
Filtered Audit Trail from the File menu. (If the audit trail is view inside TAM
Assistant, the Export Filtered Audit Trail command is found in the toolbar
above the audit trail. For more information, see “Security in Property Windowsin
Property Windows” on page 149.) This will bring up a standard save file window,
providing the possibility to specify the file to export to and the file type.

The following export file types are available:

e Text File: Iffile type is selected, the audit trail will be exported as a plain
human-readable text file.

e Comma Separated Value File: Iffile type is selected, the audit trail will be
exported as a Comma Separated Value file (CSV).

e Comma Separated Value File (compatible): If this file type is selected,
the audit trail will be exported as a Comma Separated Value file that is com-
patible with Microsoft Excel.

« XML File: If this file type is selected, the audit trail will be exported as an
XML-file.

Printing Audit Trails

The filtered audit trail presented can be printed by selecting Print Filtered
Audit Trail from the File menu. (If the audit trail is viewed inside TAM
Assistant, the Print Filtered Audit Trail command is found in the toolbar
above the audit trail. For more information, see “Security in Property Windows in
Property Windows” on page 149.)
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Commands in TAM Assistant Security

Manager

The following commands are available from the File menu in TAM Assistant

Security Manager:

Connect

Connects the TAM Assistant Security Manager to a
security server. This command will bring a window
that allows a security server to be selected.

Initialize Local
Security Server

Initializes the local security server. This command is
only available if a security server is installed on the
computer running.

Export Filtered
Audit Trail...

Exports the results of an audit trail search. This com-
mand is only available when viewing audit trails. For
more information, see “Working with Audit Trails” on
page 143.

Print Filtered Audit
Trail...

Prints the results of an audit trail search. This com-
mand is only available when viewing audit trails. For
more information, see “Working with Audit Trails” on
page 143.

Exit

Exits TAM Assistant Security Manager
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Security System Access in TAM Assistant

The TAM Assistant software and the TAM 111 instrument provides access to most
functionality if the security system. It also provides functionality for specifying the
security system to used, and other settings such as how login should be
performed. Audit trail and permissions management can be accessed using the
Properties for a securable object, such as a device or results file.

Security Settings

The Security Settings f \g_i
screen is available in

TAM Assistant by User manager:

selecting the Settings [none] w

command under the

File/Security menu.
Autamatically login at startup
It provides the possi-

bility to change the Ize current Windaws credentials when loaging in

following security set- Npte! Some _seu:urit_l,l TEIVET _will not allow
. windowsz login to be autamatically used [e.0.
tings. gervers which enforces FDA 21 CFR Part 11]
. Automatically connect to devices at login
Automatically N ! !
Login at
Startup (] ] [ Cancel

This option indicates

whether TAM Assistant should automatically bring up the login window when the
program is started. If this option is not selected, TAM Assistant will not login nor
connect to any devices until the user explicitly logs in using the Login command
under the File/Security menu.

Use Current Windows Credentials When Logging In

This option is used to decide whether the current Windows credentials should be
used when logging in to the security system. If Active Directory integration is
enabled and the security system settings allows automatic login, then it is possible
for TAM Assistant to login without prompting for a username and password.

Automatically Connect to Devices at Login

Indicates whether TAM Assistant should automatically connect to all registered
device servers when the user has logged in. If this option is not enabled, the
Connect to Device Servers command under the File menu must be used to
initiate the device connection manually.
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Security in Property Windows

When a device or results file window is being shown, it is possible to use the
Properties command (on the View menu) to view and edit the properties of the
device or results file. If TAM Assistant is connected to a security server, the
properties window will include two additional pages: Security and Audit. These
pages are used to view and edit permissions for the object and to view the audit
trail. They are equivalent to the Security and Audit pages in the TAM Assistant
Security manager, but they only act on the selected device or results file.

Properties for “TAM Il Thermostat #xo0¢ E|

General | Security |.~'l'l.uc|it |

|Jser|Group Role Actual Role
wre v B

Administrators Maone Adrministrator
[ Add. . ] [ Remaove ]
Permission Allowy Deny Actual allow |
Change device settings ¥ [l
Change device settings (own expetiment) F FI
Change device settings (any experiment) F F O L
Wi device F F
Change advanced settings F F O
[= Generic Rights b

Inherit permizsions from parent

[] Replace permissions on child items with the permissians fram this item,

oK l [ Cancel
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Commands in TAM Assistant

The following commands are available from the Security submenu under the
File menu in TAM Assistant:

Log in new user

Logs in a new user.

Log out current
user

Logs out the currently logged on user. All open docu-
ments will be closed, but any running experiments
will not be affected.

Suspend current
user

Suspends the current user. The main windows will be
closed and a login screen will appear, allowing
another user to login. However, the original login is
still active. If the same user logs in again, all open
documents will be restored.

Change password

Changes the password of the currently logged in user.

Settings

Opens the security settings window. For more infor-
mation, see “Security Settings” on page 148.

Commands on the TAM III Instrument
( TAM Assistant Embedded)

On the TAM 11l instrument, the security related commands are found under the
Security button in the top menu. The following commands are available:

Log out current
user

Logs out the currently logged on user. All open docu-
ments will be closed, but any running experiments
will not be affected. The system overview and login
screen will be shown.

Suspend current
user

Suspends the current user. The main windows will be
closed and a login screen will appear, allowing
another user to login. However, the original login is
still active. If the same user logs in again, all open
documents will be restored.

Change password

Changes the password of the currently logged in user.

Security Manager

Opens the Security Manager window. This window is
equivalent to the TAM Assistant Security Manager
main window. This allows security settings and per-
missions to be edited on the TAM 11l instrument.
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NOTE: There is cur-
rently no way of backing
up the security data files
if the security system is
running on the TAM I11
instrument. If the audit
trails and user database
is important, it is rec-
ommended that the
security system is
installed on a standal-
one computer which is
properly backed up.

Page 151

Security Considerations and Backup of
Security Data

The security system server stores security data (user database and permissions)
and audit trails in normal files. When installing the software, a folder where these
files should be stored must be specified. In order to avoid tampering with the
security files, this folder should only be used for the security files, and the access
to the folder should be limited. The account that runs the security system service
must have read/write access to the folder. To simplify file management and to
allow direct access to the security system (as described below) it might be a good
idea to allow the LocalSystem account and the Windows Administrators group
to access the security files folder as well.

If a user (who should be an administrator) has access to the security files, it is
possible to locally use TAM Assistant Security Manager, without first logging in to
the security system. This provides the possibility to restore permissions and
settings even if normal administrative access to the system is not possible, for
instance if the administrator password has been lost, or administrative
permissions have mistakenly been removed.

Backup

The security system service is designed to allow files to be backed up while the
service is running. To prevent loss of audit trails and other security data, it is
recommended that the folder containing the security files are backed up regularly,
as part of the normal backup procedures.
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Numerics

3201 Nanocalorimeter 28

3206 Minicalorimeter
reference insert 51

3208 Multicalorimeter Device 25

3220 Microcalorimeter 28

activation energy 117
Ampoule experiment 61
ampoule holder 51
Ampoule wizard 61
analysis
Arrhenius 116
Compatibility 109
Gain validation 100
General Performance 101
Heat capacity 107

Kinetic 114
Ligand Binding 102

Arrhenius Analysis 116

balancing minicalorimeters 52

baseline
defining 74

baseline definitions 78
binding constant 82, 104

binding models
choosing 105

binding simulation 82
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C

calibration 41, 42
dynamic 29
electrical 42
heaters 27
in Generic experiment 44
manual 45

calibration heaters 27

calorimetric channels
colors 57
selecting 57

cautions 8
compatibility 109
Control tab 27

curve fitting 16

data
exporting 97
exporting during an experiment 99
handling 95

data handling 95

data processing 41

data reduction methods 71

data types 98

Define signal gain button 47

Deviation 102

devices
adding 58

Devices Explorer 20
dilution heat 104

Drift 102

dynamic calibration 29

Dynamic correction mode 29
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E

electrical calibration 27, 42
electrical safety 10
electromagnetic compatibility standards 9

empty ampoules
heat capacities 52

enthalpy change 117
enthalpy changes 104
Error 102

experiment
ramp 32
starting 56

Experiment Explorer 33
experimental practices 51
experimental wizards 33, 56

experiments
RH perfusion 76
running 56
Titration 80
types 56

exporting data 97, 99

exporting results files 97

feedback mechanism 29
Feedback mode 29
final baseline 69

Flow Control device 31

G

Gain error 102
Gain factor 41, 42
Gain selection 30

Gain validation analysis 100
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Gain Validation wizard 100
General Performance analysis 101

Generic experiment
calibration 44
finalizing 60

Generic experiments
running 57

Graph group 37

heat capacities
common compounds 53

heat capacity analysis 107

heat flow sensors
See also thermopiles 41

heat pulse 27
I

initial baseline 64, 84
injection interval 83
injection pump 81

instrument
calibration 41

instrument symbols 9

K
Kinetic Analysis 114

L

labels on instrument 9
license agreement 3

ligand 103

Ligand Binding 106

Ligand Binding analysis 102

Ligand Binding Simulation module 106
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linear regression 117

manual calibration 45
measurement principles 29
measuring position 67

mini view button 13
minicalorimeter channels 62

minicalorimeters 13
balancing 52

models
binding 105

N

Non-Isothermal Ampoule Wizard 72

normalization criteria 63
notes 8

notes, cautions, and warnings 8

patents 3
Peltier regulator 29

plot window
toolbar 14
using 14

pump
injection 81

R

ramp experiment 32
reference ampoule holder 51
reference measurement 77
Regulatory Compliance 9

regulatory compliance 9
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report
Arrhenius 117
Compatibility 112
Heat capacity 108
ligand binding 104
results file 36
Report Explorer 36

reports
creating 36

results analysis 100
Results Explorer 35

results file report
creating 36

results files 95
downloading 95
exporting 97

RH perfusion 76
experiments 76

RH Perfusion Ampoule 32

running experiments 56

safety 9
electrical 10
instrument symbols 9

Safety Standards 9

safety standards 9

safety symbols 9

sample ampoules 52

Seebeck coefficient of the heat flow 41
Set Offset button 46

Setting up TAM Assistant Security 120

signal
normalization 63

signal stability conditions 74

signals 41
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Signals tab 25

software
See also TAM Assistant 11

Stability Criteria 23, 26
stability criterion 69
stoichiometric information 114

system
adding 40

T

TA Instruments offices 3
table of contents 4

TAM Assistant 12
connecting to TAM 111 39
curve fitting functions 16
Device group 12
Devices Explorer 20
Experiment Explorer 33
Graph group 37
introduction 11
measurment principles 29
plot windows 14
Results Explorer 35, 36
Results group 12
RH perfusion ampoule control 32
signal stability conditions 25
Signals tab 25
thermostat device 20
using to calibrate 42

TAM Assistant Embedded 12, 39

TAM Assistant Security 119
Commands 147
Manager 129
Permissions and Roles 140
Printing Audit Trails 146
Security System Access 148
Setting up 120
Users and Groups 131

Tau A 102
Tau B 102

temperature
changing 20

temperature profile 72, 73
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thermal equilibration 66
thermopile 29
thermopiles 41
thermostat device 20
Titration experiments 80
Titration Wizard 80
toolbar buttons 15

trademarks 3

warning symbols 9
warnings 8

wizard
Gain Validation 100

wizards 33
Z

zero offset 45
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