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Overview

* Theory of Sublimation

* Practical aspects of Suplimation
« PAT

* Recipe & Transfer Parameters

* Hands-On: Barometric / Manometric Temperature Measurement




Theory of Sublimation
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General Equation for Heat Transfer

dQCond T dQRad T dQConv — dQcomp

dQcomp . [ _ ]
dt o kV AH TSiIiconeoiI TProduct
Ky Very simplified Heat Transfer Coefficient
Ay Vial Bottom Area
T Product at the Sublimation front

Product
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Sublimation — Thermic & Pressure profile

* Frozen water evaporates

0,08mbar / -44°C
» Process requires high energy supply

» Steady conditions are recommended
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Heat Flux is stationary

« Each step of energy transfer
transfers same amount of energy

« Temperature difference and thermal Silicone QOil =>
. . 40...250
resistance are proportional Shelf Surface

» Temperature gradient in vial is

changing during sublimation Shelf Surface => 8 20
Vial Bottom
Loy '
— 1 —
K — Z Ki = KV iy Vial Bottom =>
Y Z Ki] Sublimation 100...1000

Front




Theory of Sublimation

Comparison of liquid and gazeous volume of same mass

Gas production due to
sublimation

« Sublimation provides
tremendous gas volume

* e.g. 1 kg of ice sublimes
into 13.220m? (-44°C / 8Pa)
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General Equation for Mass and Heat balance of the vial
RN - O + 0Qcor =N -, +

Heat conduction

Heat radiation —] =
R et
.

Sublimation -
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Sublimation at the front

\apor

» Heat intake equilibrates with heat removal
consumption by ice sublimation

* Driving force for mass flow is pressure
difference

Flow
resistance

an»

* Driving force for heat flux is temperature
difference Sublimation

front
dm _Ap dQg,

Heat

dt RPS h intake

(Pi _PC):

subl
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Impact of different Heat intake on Homogeneity

min max
1,859 1,98¢g
Vialtype: 10ml Vial 1989 2.10g
Filling: Sml 210g 2,239
Layer: 8mm 2239 2,359
Tsn: 0°C 2,359 2,484
TRad: 0°C 2,48g 2,60g
Pen: 80pbar 260g 2739
teg: 8h 2,/3g 2,85¢
m . 1,889g; 0,24g/h 2,859 2,98¢g
My 3,64g; 0,45g/h 298g 3,109
Base: 3 runs aver. 3,109 3,23g
3,239 3,35¢
3,359 3,48¢
3,480 5,009
10
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Equilibrium of T,

_ Limitations of Heat supply
Higher Q
—A—E Shelf * Heat transfer coefficient in the shelf

* Heat transfer coefficient between shelf
surface and sublimation front

T|ce - * Difference between T,.. and Tg;icone oil

is equal during drying

Limitations of Sublimation Rate
* Cooling capacity of ice condenser

* Flow resistance of Freeze Dryer

Q * Vapor transport in product
Lower SUbl-

11
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Sublimation progress
* 90s

* 180s

« 270s

 360s

Course of Freeze Drying at FD-Microscope (Bookcover, Oetjen/Haseley)
I ———
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Workshop 2

At the end of sublimation all
IcCe IS removed

Questions?
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Practical Aspects
of Sublimation

14
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Sublimation phase — Hints for a first run (l)

When process vacuum is reached the shelves should be heated up...
...Sublimation starts

 As shown before, the temperature at the sublimation front (T,..) depends
on the equilibrium of shelf temperature and chamber vacuum

* T,.. must never exceed the critical temperature investigated with one of

the previously described instruments

* A proper process vacuum could be the vapor pressure of (T - 5...10°C)

15
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Sublimation phase — Hints for a first run (ll)

When process vacuum is reached the shelves should be heated up...
...Sublimation starts

* A first estimation for step duration could be calculated based on
sublimation progress of 0,5mm,, /hour

 Due to variations in Drying Progress over time, changes in Shelf
Temperature or Process Vacuum during Sublimation should be avoided

* For a first guess, a conservative Temperature difference between t_;; and
t.her OF 15°C can be assumed

16
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Optimization of Sublimation phase (l)

» Every raise of T, by +1°C increases process speed by 10...15%

* Frequently performed Pressure Rise Analysis enable safe monitoring
of right T.

Ice

« The average T, can be also calculated based on TDLAS results

17
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Optimization of Sublimation phase (ll)

« The use of PAT Tools allows the safe control of the right step time

* The ice is safely removed, when

1.

Ll S

the Temperature probes are above the shelf temperature (requires time

margin and right positioning of the temperature sensors)
T..e has reached the equivalent vapor temperature of the chamber vacuum
the Pirani Vacuum converges to the capacitive vacuum closer than 5%
the indicated Lyotrack value has reduced below 0,4

the Sublimation Rate has reduced to some percents of its maximum value

18
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Sublimation phase

N 1
§ Mg,
0.: 0“’
-5°C hd \‘:‘ }A" n wk b 0,9
AW ’/
-10°C el ans o el 0,8
r( X |
-15°C M0 (L \‘ 0.7
k"o
E
— { Lo
(&) ° [ i —
g, -20°C [ — Shelf Temperature 3 0.6 2
o | £
2 } = Tice S >
§ -25°C | s 05 >
8_ } « Lyotrack ‘v{ g
o Ko
% -30°C Mmr ‘m;-w“mj 3 04 %
= i
| \
S [ LT T N e 1.‘.-.’\-.““. “:’ 0;3
e e
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40°C 1 e - 0,2
L X,
-45°C e P g 0,1
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Process Time
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Sublimation phase

30°C - n

20°C -

Product probe (at center)

10°C = Shelfves

® Tlce

3

L
j’
1

1

L

-10°C -

Temperture [°C]

-20°C

-30°C N e

000000000
77.;0—. ..—.—.—.m.j"........ “os
N JUT llliffﬂttiiiooq...

-40°C -

-50°C n T T T T T T T T
3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00

Process Time [h]
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Temperature Measurement during Sublimation phase

If wireless

no Yes no

No process impact, No process impact,

3...25s

always open always open
Indefinable position at vial Full load Full load
SO O some §amples Detects always the most critical Calculates the general
only, Comparability of .
vials in the process average of t;.,

Samples with Cycle

21
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PAT
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PAT @ Sublimation:

Process Feedback for Sublimation

. lce Temperature (Frozen Product / sublimation Front)
. Conventional Sensors (PT100 / TC / Wireless)
. Barometric / Manometric Temperature Detection

.
O Anal f TDLAS It : -
Nnalysis O results 30
20
1,80E-1Torr 10 &l
+—
1,60E-1 "y o e oo .| R D et e
= 07
1,40E-1 g — Critical Temperature D
g —ihe;f T:ampzra;ure e
roduct probe 7
1,20E- w -
g W Product probe 2 j
Q Product probe 3 g
1,00E-1 g + Ice Temperature
F 20 e ——
8,00E- ‘
‘ . \
6,00E- -30 - } ;
B o e e B e Y
4,00E: | 42 -
e | I S R R I R B A& X XX I N
- * MAMMIEX X XYY
-40 - * %099 ss
2,00E-
il
-50 4
55 10s 155 205 255 30s L/

3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00
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PAT @ Sublimation:

Process Feedback for Sublimation

. Vapor Flow into Condensor
. TDLAS

. Analysis of Pressure Rise Measurement e.g. the frequent
measurement of Sublimation / Evaporation Rate

VC
ER:A%‘bar]-/ﬁ“S]- 1 -0,7803=H
B Sk "l h

24
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PAT @ Sublimation:

Further Process Feedback for
Sublimation

. Vapor Concentration | L
«  Comparative Pressure Measurefnent pone o por
. Cold Plasma e
. \ —
C NIR Gas Analysis \\ - 5
. MS Gas Analysis - \\ | LN e
. Dew Point Detection \ L »
C Inert Gas Flow Monitoring \ \

\ F] 1\ 35°C

\ ] 3
I ‘\ 45°C
,00mbar 00:00 03'00 0100 06?00 0300 104, 24, 0, 60, 80 90,00 ?_e.oo

25
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PAT @ Sublimation:

Process Feedback for Sublimation

. Ice Loss of Load
. (Micro) Balance at Product Area
. Sample Thief with Balance

. Ice Increase at Condenser
. Weighing Function at the Ice Condenser
. Thickness indication of Ice Layer

. Structural change of Product (Nucleation Sensors)

26



Recipe & Transfer
Parameters

27
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Investigation of the sublimation process

* A freeze Drying Microscope allows a detailed analysis of the drying
process and a proper assessment for the suitability of the porosity of the
frozen structure.

* The Correlation of the Evaporation Rate with the Water/lce content
allows a safe prediction of the End of Primary Drying

* The profile of T, vs. Progress can be considered as transfer
Parameter. As long this profile is likewise at different Lyos, the
processes can be considered as comparable.

28
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Principles for Sublimation

Procedure Principle Result
BTM/MTM _ : Direct control of
Indirect calculation of T, temperature at
product by Pressure Rise Analysis pere
parameter sublimation front
Gas Flow Indirect calculation of Determination of end
process sublimation rate by point of sublimation
parameter detecting vapor velocity phase
Gas Moisture Direct measurement of Determination of end
process partial vapor point of sublimation
parameter concentration phase

29
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Some Questions of mine :
v meaning of K,?
v Volume per kg lce (80ubar, -44°C)?

v Increase of process speed by raise of T.., +1°C?

Ice

v Difference between T+ & T,

ICG

v' Difference between T+ & T.

silicone 0|I

v' ,Comparative Pressure measurement“?

v'Indicators for end point of sublimation?

30



Hands-on:

Barometric / Manometric
Temperature Measurement

31
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Theory of Barometric Temperature
Measurement (BTM)

Pressure profile is driving force of lyophilization

Pressure at sublimation front, 270ubar
not directly measureable

Chamber pressure, SOubar
directly measureable
Condenser pressure, 60ubar

~—

directly measureable

32
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Theory of Barometric Temperature
Measurement (BTM)

TEICHNUNGEN BLATT 1 AUSGABETAG: 26. FEBRUAR 1958 DEPF 10389088

. : EL82a 1/01
o Ind|reCt mrensar ke B 26 b
measurement mmHg
of pressure at o

] L] 1 I R
sublimation ] ]
front by . 03 - :

. 1
closing the 2 I
intermediate
valve o

0 30 B0 90 cec
Zeit
Fig. 2

33
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Theory of Barometric / Manometric
Temperature Measurement (BTM / MTM)

* Pressure equalizes at equilibrium point

 Further pressure rise is result of steady warming of
the whole batch => Risk of product melt

 Equilibrium point and pressure rise characteristic
changes with sublimation progress

34
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Theory of Barometric Temperature
Measurement (BTM)

* Procedure is sensitive against low number of
remaining vials

* A change of shelf temperature for cycle tuning is not
recommendable => process inhomogeneity

* The numeric fit-procedure allows the calculation of
the results with MS-Excel

35
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Theory of Barometric Temperature Measurement (BTM)

N-A,-623T"

Py =Pee —(Pee —Po)-€ 7 100465 - P,

. 6144,96
247 L. (P - P,) 2401849 —In(P,,) [-orma |
e —e—22-0,0102- L ’ e 11-0811-e" =/ |+EX -t

R 2 1-00102-L

p

Ice

Symbol Unit Description

Py [Torr] Chamber pressure Measured
Plee [Torr] Vapor pressure at sublimation front To be solved
P, [Torr] Chamber pressure at start of BTM Measured
N [] Number of vials To be known
A, [cm?] Average surface of the vial To be known
T K] Shelf temperature Measured
V [1 Effective chamber Volume To be known
R, Flow resistance of dried cake To be solved
Lice [ecm] Filling level, Layer thickness To be known
EX IF_):‘r;ZirCfart of pressure rise due to leak rate and warming of To be solved
t [s] Time Measured

36



PDA

rmimpemanen - Connecting People, Science and Regulation ® Hands On

15°C 3,00E-1mbar

10°C ~ R B e

5°C

.....-....l.lll--..IIl..-...-..... plce L 2750E_1 mbar
OoC ..' .llll-._l ..- o .
-5°C ~ o S
-10°C " Tsher R - 2,00E-1mbar

-15°C o

-20°C — - 1,50E-1mbar
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[}
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set0000e . . -
35°C L PN Raaatiithd SOOEOI000t00000000000l00a,, nn o*
- = =\ > oo 3 o3
- 0009900404040 ”..’0 "0..
= s00? am
(] ", U (] >¢
. ] e annnngy e o o HE gguunn Sge® pas. . _sE._EE R T SRRty ann®on nley 0" smat e TETg [tetey  E, -t
(T [T b =" a_sss. s ¥ e st s e L 3
L [TTT] (Ui [ ITLILLL T TTT I T TN T T N [} n (L [T, P L s
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sevessssettet? o, "Pu_
PR S . .0',. o
RO AR S
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ety
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*L 5,00E-2mbar
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4 ,00E-1mbar

3,50E-1mbar

3,00E-1mbar

2,50E-1mbar

2,00E-1mbar

1,50E-1mbar

Change of BTM-Behaviour during sublimation

——pCh06:41
—+—pCh 10:02 L\

1,00E-1mbar
e pCh 12:01 B
——pCh 15:00
5,00E-2mbar ——pCh 18:00
pCh 19:52
0,00E+Ombar . : T T T .
0:00:00 0:00:04 0:00:09 0:00:13 0:00:17 0:00:22 0:00:26

0:00:30
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R&D Equipment

The material shown in this presentation does not represent
the official oppinion of Bayer Pharma or any linked
subsidiary company

Bayer Pharma or any linked subsidiary company are not
responsible for any content of this presentation
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Thank you for your attention!

Questions?

40
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Table of critical temperatures

Sucrose | amorphous | 307,9ubar| -32°C
Mannitol | crystalline | 3.685,0ubar| -6°C
Lactose | amorphous | 466,9ubar| -28°C
NaCl crystalline 850,2ubar | -22°C
CacCl, crystalline 23,8pbar | -54°C

41
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Preparation to use the Excel-Solver

« Activate Macros / Deactivate “protection”
« Register Solver in MS-Excel

* |nstall Solver as VBA-Reference

42
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FRE™ B B .|.Im5akuhtorﬂedfn1km FScﬁleibgﬁéhﬁutI_:_Micmsoﬂ Excel nichtkommerzielle Verwendung ‘D|@“|g

Start Einflgen Seitenlayout Formeln Daten Uberprifan Ansicht & 0 = F OER

Arial =12 v | AT AT S Zeilenumbruch Benutzerdefiniert - iﬂ% =7 g? i:fi_nfigen " ; " %? lﬁ
Einf |ﬂm U - dy - A - =2 Verbinden und zentrieren + | Z3 - o 000 | %9 5%0 Foﬁ:ﬁ:?ﬁig . ﬂf\rlélfigsg:' Zellenform'at\rorlagen B F:sr:n:tnv I;' u,fgr;:ﬁr:,: - ,iﬂ::,?;&:dv
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10/ 3
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13 1,8E-3mbar
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16 'Solid Content 31,59 3, 15E-2kg
17|
18 Pressure Rise 2,0E-tmbar 2 0E+2ubar =
19 | At 24.0s lce Temperature Fit
20 ER Y 49E-2ubar
21
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o OV 1 1 U v | OO X
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16  Solid Content 31, Add-In: Analyse-Funktionen
T Herausgeber:  Microsoft Corporation
| . Kompatibilitdt: Es sind keine Kompatibilitadtsinformationen verfdgbar,
18 |Pressure Rise 2,0E-1mi
o 1 Ort: ChProgram Files B8] \Microsoft Office\Officeld\LibranAnalysis\ANALY532.XLL
19 At 24,
N Beschreib 1 Stellt Tool Dat lyse for statistisch d technische Anal bereit.
20 ER 4,9E-2ub eschreibung: ellt Tools zur Datenanalyse far statistische und technische Analysen bereit.
21 |
2 verwatte@ | Excel-Add-Ins [=] [ sehezu.. |
23 |
24 [ ok | [ avbrechen | -

Register Solver in MS-Excel
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@I lg of i, ol | = BETM-Calculator Berlinxlsm [Schreibgeschitzt] - Microsoft Excel nichtkommerzielle Verwendung | = | | R |

mtaﬂ Einflgen Seitenlayout Formeln Daten Uberprifen Ansicht ) e o @ 3
4] Aus Access TED ) @ Verbindungen Al . § Laschen E_‘g |2 pateniberpriifung ~ wl'_Jl:l— @ZF %‘ )
=i ST U= A = L L 1=

5 Aus dem Web 4 Eigenschaften r;\r Erneut dbernehmen & Konsolidieren

i Aus anderen | Vorhandene Alle : il Sortieren | Filtern 7 ; Text in Duplikate o : Gruppieren Gruppierung Teilergebnis
E{jAus Text Quellen Verbindungen | aktualisieren = =2 Verknupfungen bearbeiten 7 Erweitert Spalten entfernen &P Was-wére-wenn-Analyse ~ - aufheben =
Externe Daten abrufen Verbindungen Sortieren und Filtern Datentools Gliederung r
| F8 v i‘r| =6145/(24,305-LN(Pice))-K3 o
A ] B G D E F e L [ m [ N [ o [ P =
1 Fit [
2 P 8 1E-2mbar Pice 2,5E-11] | Verfiighare Add-Ins:
5 || Analyse-Funktionen -
3 Bsterr 0.0°C 273.2K I [ | Analyse-Funktionen - VBA
4 N 210 Vials [_|Eurowa Is
& Dy 28 mm 2.86m M
6 Wial thickness 1 mm 0, 1cm
T |Ap 5.31cm?
8 Vchamb-er 66 1 5,60E-2m3 TIDe
9 Filling height 8 mm 0,8¢cm Tt
10
11 Rp 2,87E+1cm* mi arxl/s =
12 EX 1,3E-3 Smbar's| 5.7E-5Tors
13 3mbar
14 Filin 3.0 s
9 . =0 Tool zum Optimieren und Berechnen von Formeln
15 Concentration 5%
16 |Solid Content 3,59 3,15E-2kg
v
18 Pressure Rise 2 0E-tmbar 2,0E+2ubar
19 At 24,0s lce Temperature Fit
20 [ER A 4,9E-2ubar
21 | 9
22
23
24 N
M 4 » M| Cockpit /Input . Diagram . Example 01 . Example 02 Example 03 Example 04 Example 05 Example 06 Bxamp[i] 4 | il | » 1]
Bereit | IE @ 100% (=——U—(¥)

r [t
il i ol
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Install Solver as VBA-Reference

=

Start Einflgen Formeln Daten Uberpriifen Ansicht

| — [
| Ij |1 Umbruchvarschau - Lireal

IE Benutzerdef. Ansichten

Seitenlayout

|
&)
Bearbeitungsleiste -(L

o

™ s S o .|.'m&kulamrﬂerﬁnx!sm [Scﬁlelhgséhﬁ!zfj_?”kmsoﬂ Excel nichtkommerzielle Verwendung

—Fill E =] Teilen

™ Ausblenden | & Synchrone

- R [E) canzer Bildschirm I GatFesnetalisien Gkzmchifien G 1560 e’i::lpr?::;n F[:J!ius:esr ami'lézen eirﬁ:r?:::r:' ] Einblenden ~ ajgFen setzer) AU:E:E;:W -
Arbeitsmappenansichten Anzeigen Zoom Fenster @ IE Makras anzeigen |_

| K18 bl & | I o3 :J
A | B | C | D 1 E 1 i | G H | J |+I L M M ﬁ Relative Aufzeichnung

1 Fit T ——————
2 [Py 8,1E-2mbar Pie 2 5E-1mbar|  1.86-1Tor 1.333mbar/Torr

3 f‘*}sw; 0,0°C 273 2K 273,15

4 N 210 Vials

5 Dy 28mm|  28om

6 jViaI thicknass 1 mm 0,1cm

7 |Ap 5.31cm?

8 Venamber 661 6,60E-2m* Tice -34,1°C

9 EFiIIing height 8 mm 0,8cm Taheif 0,0°C

10

11 Ry 2,87E+1cm® mbar hig Leak rate | 5,00E-3 mbarx |/ s =
12 EX 1,3E-3mbar/s 7.6E-bmbar/s| 5.7E-ETorrls

13 1,8E-3mbar

14 |Filling 3.0g

15 Concentration 5% Clean Table

16 Solid Content 31,59 3.15E-Zkg

17

18 |Pressure Rise 2, 0E-1mbar 2,0E+2ubar I _I

19 At 24,0s lce Temperature Fit

20 ER 4, 9E-2ubar

21 LI
2

23

24 -
M« » M| Cockpit Input  Diagram . Bxample 01 . Example 02 Example 03 EBxarnple 04 . Example 05 . Bxample 06 Exampl[] 4 | il | ¥ [
Bereit |

[Eo@ %o U@

’
02:14
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@| s B BTM-Calculator Berlinxdsm [Schreibgeschitzt] - Microsoft Excel nichtkommerzielle Verwendung | = l lil
Start Einflgen Seitenlayout Formeln Daten Uberpriifen Ansicht [ e o B ER
! ‘, | U Umbruchvarschau o Bearbeitungsleiste \ : = | E'i = Teilen 1 Mebeneinander anzeigen % =
v — I:j Benutzerdef. Ansichten y —! e — Ausblenden _1 Synchroner Bildlauf = —
s e (B Ganzer Bildschirm Citemetinien Sl L i ;i;llt::, amf\rl‘ljien ,,,ﬁ;,?,t,g [ Einblenden ' B4 Fensterposition zuriicksetzen e ,:::;I w:i:::ler:' ol
Arbeitsmappenansichten Anzeigen Fenster Makros
pS ~(® e | ~
. N . = = = ' L [ M [ N [ © o
1 =
2 Py 8,1E-2mbar Pice :
3 | Beper 00°c|  2r32K i B [ ausfiinren |
N Lk 'M I !
5 |Dya 28mm|  28m < [ ]
6 Vial thickness 1 mm 0, 1em i
T |Ap 5 3tem?
8 Veohamber 66 1| 6 60E-2m* Tbe
9 Filling height 8 mm 0,8cm Taneis
10
1 Rp 2,87E+1cm =
12 EX 1,3 | Makros in: ;\“E offenen Arbeitsmappen Iz[ ar's | 5, TE-ATorrs
13 Beschreibun; i bhar
14 Filling 3.0g
15 Concentration 5%
16 Solid Content 31,59 3. 15E-2kg
17
18 Pressure Rise 2, 0E-1mbar 2 0E+2ubar
19 | at 24, 0s lce Temperature Fit
20 |ER ) 4,9F-2ubar
21 L
22
23
24 5
4« » | cockpit ~Input . Dagram . Bxample 01~ Example 02 Example 03 Bxample 04 Example 05 Bxarnple 06 Exampli] 4 | il | » 1]

Bereit | | EHEIE 100% [ ———
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R— —
# Microsaft Visual Basic for Applications - BTM-Calculator Berfin.xism - [Modul2 (Code) (i o e ]
e — "
% Datei Bearbeiten Ansicht Einfigen Format Debuggen usfihren | Extras | Add-Ins  Fenstef\? Frage hier eingeben ) SRR
E-J 4 onM 9 > o0k WA @l Yewise.
Projekt - VBAProject X] [ [iAgemein) o EeIem e <] [erate =
= = Makros...
= g Sub Clean Tab e =
Tabellel {Cockpit) - Sheets ("I1 Optionen... =
Tabelle2 (Input) Range ( “M Eigenschaften von VBAProject...
Tabelle3 (Example 01) Selection
1 Tabelle4 (Example 02) Range ["C3 Digitale Signatur...
Tabelles (Example 03) Selection.ClearContents
| Tabelled (Example 04) End Sub
Tabelle7 (Example 05) E Sub Iterate()
Tabelled (Example 08) 1
& Tabelle (Example 07) Solver0k SetCell:="S$F2%6", MaxMinVal:=2, Value(f:="0", ByChange:="S$F£2:5F%4"
=42 Module SolverSolve
i el Modul2 End Sub
F1-177 Verweise &
Eigenschaften - Tabellel x|
Tabellel Worksheet _"I

Alphabetisch | Nach Kategorien |

{Mame) Tabelle1

DisplayPagebreaks False
DisplayRightToLeft Falze
EnableAutoFilter False
EnableCalculation True
EnableFormatConditionsCalcula True
EnableCutlining False
EnablePivotTable False
EnableSelection 0 - xINoRestrictions
MName Cockpit
Scrollarea

StandardWidth 10,71

Visible -1 - xiSheetVisible

f = 02:18
- [me ] >
== R P
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Activate Macros / Deactivate “protection”

E Microsoft Visual Basic for Applications - BTM-Calculator Berdinadsm - [Modul2 (Code]]

Alphabetisch |Nach Kategorien

I (Allgemein)

%9 Datei Bearbeiten Ansicht Einfigen Format Debuggen Ausfihren Extras Add-Ins  Fenster 2

@ z9s1

Frage hier eingeben o PER L

|Qame)___ [T¥VE

Verfiighare Verweise:

Visual Basic For Applications
ginleli = Object Library

iME-H £ 2B 20 »o0 a b FFY &
Projekt - VBAProject x|
J - g Sub Clean ]
Tabellel {Cockpit) - Sheets
] Tabelle2 (Input) Range (
Tabelle3 (Example 01) Select
| Tabelle4 (Example 02) | Range (
abelle5 (Example 03) Select
Tabelles (Example 04)
] Tabelle7 (Example 05) E
abelles (Example 0&) 1
Tabelles (Example 07)
=123 Module
- eyl Modul2 End Sub
177 Verweice S
Eigenschaften - Modul2 5'
Modul2 Modul -

[W| OLE Automation

Wl Microsoft Office 14,0 Cbje
v

[ Microsoft Farms 2,

[ AccessibilityCplAdmin 1.0 Type Library
[| AcpIRExe 1.0 Type Library

[| Acrobat Access 3.0 Type Library

[] AcroBrokerLib

[| AcrolEHelper 1.0 Type Library

[] AcrolEHelperShim 1.0 Type Library

1 T\rﬁ\rﬁ NS Twne | ihrary

4 i

- Abbrechen |
|
Durchsuchen... |
2 $2:$FS4"
Prioritat Hilfe |

3|

—Solver

Pfad:

Sprache:  Englisch/USA

C:\Program Files (x86) WMicrosoft Office\Office 14\Library \SOLVER\S
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Then close all windows, except Excel table

...Run “solver” once manually...

..and careful listen to the further explanations of the instructor
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