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Outline

 Biopharmaceutical Processes

« Data Collection and Archiving Systems

— Pl ProcessBook
— PI BatchView
— PI DataLink

e Soft sensors
e Statistical Process Control
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A Typical Biopharma Process
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Equipment Communication to Pl
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Data Flow Overview
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Pl ProcessBook

- : Da.Rrppy's UPSTREAM

IFE.RESEARCH . HOPE
PR-FR-01 I FR-FR-04 PR-FR-02 PR-FR-03 PR-FR-05
Cooling Orperate Orperate Orperate
1.14 bar
L 0.09 bar 0.09 bar 0.09 bar
529 1.1
-5F1-066-12

pH 413

nlu] 28.2 %sat

Temp 481 degC Temp 37.2 degC

Agitation 0 rpm Agitation 152 rpm

Batch Age 0.0 hrs Batch Age 0.0 hrs 106512 106812 06712
02 Uptake Rate Z 822mmol/Lh 02 Uptake Rate 1.141 mmaol/Lh pH 7.05 pH 7.068 pH 694

Total CO2 3098 784 Total CO2 2776801 O 40.0 %sat (n7n) 491 sat O 40.0 Ysat
Temp 32 8 degC Temp 37.0 degC Temp 37.0 degC
Agitation 203 rpm Agitation 193 ipm Agitation 204 rpm
Batch Age 2 Batch Age Batch Age

234.079 44.2518 130,475
02 Uptake Rate 1.140mmel/Lh 02 Uptake Rate 0.117mmael/Lh 02 Uptake Rate 0.202 mmol/Lh
Total CO2 989.096 Total CO2 1917.919 Total CO2 1388.413
Seed Fermenters Production Fermenters
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Pl BatchView

Batch Gantt Batch Trend
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Pl DataLink

o) Wi ¥ online PB data V1.1 template - Microsoft Excel - g X
Home Insert Page Layout Formulas Data Review View Add-Ins Places NP FI @ -2 X
Pl
PIBatchView for Excel
Search ISeﬂjngs |
Menu Commands — Search Parameters
Search I
| EM1 * fe |{=pisampDat(Sheet1!$c$25,Sheet1!s| | Fnd: [ | %[ [ _| [prnsstches +| [17227.2370 =15 _| ¥
& g & 2 =] Indude: ¢ Running ¢ Completed % Both ll Clear | Sampled Data x
1 |BatchID Start Time End Time Unit 33.7228] n
05212 05-May-12 0B: 15-May-12 00:36:52 PR-FROZ| 33.662 IBatCh D LI |‘ ;I Advanced Search —
3 04712 25-Apr-12 03 04-May-12 16:31:11 PRFR-O2 | 33.3652 @ PITag
4 001112 R&D 23-Jan-12 18: 03-Feb-1207:24:15 PR-FR-0Z | 32.0146 IP”’d“Ct ;I I'ﬁ mab v 1.1% ;I & Edit... .
5 10211 24-Nov-1117: 04-Dec-1119:27:38 PR-FROZ| 32.6717 |Unit Name LI It ;I _I o B
£ 09911 13-Nov-1112: 24-Nov-1102:1%:14 PR-FR-O2 | 32.3444 Output Cel
7 05412 09-May-1205:15:33  15-May-12 11:25:05 PR-FR-03 | 32.0356 Time Range and Duration: v PI Server (optional)
2 04912 28-Apr-1217:55:17  08-May-12 16:54:34 PR-FRO3| 31759 = I——,
9 11011 18-Dec-1103:16:26  27-Dec-1122:37:56 PR-FR-03 | 31.5511 IAC‘NE 'lﬂ Between: |11-11-11 ;I and |t ;I 17221236 50 d
10 10411 28-Nov-1110:46:30  08-Dec-1113:22:13 PR-FRO3| 31.3182
11 05612 12-May-12 14:51:32  23-May-12 05:27:24 PR-FR-05 | 31.1584 IA”V Length LIE I ;I 2l I ;I agtanclc)
12 05112 01-May-12 14:37:22 12-May-1200:1%:47 PR-FR-O5 | 30.9543 $CS14:5C526
13 30.8365 Batch ID & Start Time End Time Product Unit Mame Procedure Bif ~ Start Time
14 |PR-FR-02 OUR PR-FR-03 OUR PR-FR-05 OUR 30.6893 B2 4{25/2012 3:0 5/4/2012 4:31:1 abwvll PRFR-02 Operate 1
15 PR-FR-02 OURAVG PR-FR-03 OURAVG  PR-FR-O5 OUR AVG 30.6255 ) 1912 4128 5/3/2012 4:54 abv 1.1 PR-FR-03 Operate 10 ‘Sheet118B811
16 R1_DB30_AGIT_2_BES_R R1_DB30_AGIT_3_BE! R4_DB30_AGIT_2_6B5_R 30.5759 [ [illz 5/1j2012 2:37:22 PM |{12/2012 12:19, abw 1.1 PRFR-05 Operate 1
17 |R1_DB30 FLOW 2 &40/ 1 R R1_DB30_FLOW_3_&+R4_DB30 FLOW_2 640 1 R 30.4922 [ j212 5/15/2012 12:36. abw 1.1 PRFR-02 Operate 1(E End Time =
12 |[R1_DB30 FLOW 2 405 R R1_DB30_FLOW_3_&+R4_DB30 FLOW_2_640 5 R 30.4853 [E] 412 5/19/2012 11:25. abw 11 PRFR-03 Operate 1] ‘Sheet1'1SC511
15 R1_DB30_FLOW_ 2 640 7 R R1_DB30_FLOW_3_6&: R4_DB30_FLOW_2_640_7_R 30.4768 &3l 3612 5/23(2012 5:27:.. abv il PRFR-05 Operate 1
20 |R1_DB30_FLOW_ 2 640 8 R R1_DB3D_FLOW_3_& Re_DB30_FLOW_2 640 8 R | 30.4861 & 911 11/24/2011 2:19, abv1l  PRFR-02 Operate 1 Time Interval
21 |R1_DB30_LEVEL 2 651 1 R R1_DB30_LEVEL 3_6!R&_DB30 LEVEL 2 651_1 R | 30.5085 211 12/42011 7227, abv1l  PRFR-02 Operate 1
22 R1_DB30_PH_2_675_R R1_DB3D_PH_3_675_R4_D830_PH_2_675_R 30.5145 1411 12/8/2011 1:22: . sbv1l  PRFRO3 Operate 1 10s
23 R1_DB30_POZ_2_B80_R R1_DB30_POZ_3_68( R4_DB30_FUZ_2_B80_R 30.5367 LA 12/18/2011 3:16... 12/27/2011 10:3. sbvii  PRFRO3 Operate 1 ) ) )
2 D e 0 B30 FRES 3 6l 7e D30 FRES 2 60 R g # F2001-11 11/8/2011 6:38:... 11/14/2011 447, abv1ll  PRFR-0L Operate R Filter Expression(optional)
e i B TREE B TR sk F_ F24001-12 402102012 5:17:... A5/012 8:17:.. ahwv 1.1 PRFR-04 Onerate 1
25 R1_DB30_TEMP_2_602_R R1_DB30_TEMF_3_6{ R4_DB830_TEMF_2_602_R 30.6237 < i ‘ b
26 R1_DB30_TEMP_2_603 R R1_DB30_TEMF_3_6{ R4_DB830_TEMF_2_603_R 30.6455 mark as filtered
27 30.6376
= ST Abou OK Cancel Help output Cell
23 30,5315 T=es - o - -
30 31.0267 25.6834 10.0645 5.44356 115.844 0.3863% Sheet1'ISEBST
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The Need

 Measurement of key process variables

e Issue
— Avallable only offline
— Measurements not reliable
— Corrupted with sampling and measurement error

e Solution
— Soft Sensors
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Soft Sensors

Models that provide of
that can not be measured online several

* Provides Opportunity

— To process where physical
are or even impossible.

e Sensor output

— Can be a , advisory information for
operators, , Information
on process faults or outliers in data.
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Models

Inputs
ul

u2
u3

X1,X2,..

Input noise, 6

X=1(uy, 6, w)
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Outputs

Output noise, Y

States

Measured online

Measured offline

Not Measurable
or offline measured
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Performance Equation

{2 Performance Equations - PI System Mana maX(O iR 1—D BsO—TE M P—3—602—RI>35
File Wiew Toos Help then
o s | ((0.21%R1_DB30_FLOW_3_640_1_R+R1_DB30_FLOW_3_640_8_R)/(R1_DB30_FLOW_3_
640_1_R'+'R1 DB30_FLOW 3 640 8 R)*(1+(R1_DB30_PRESS 3 630 R/1.01325))*(1-
0.06028)*0.973/0.920615339)-
(0.00204*R1_DB30_PO2 3 680 R'))*(2.28*(R1_DB30_FLOW 3 640 1 _R'+'R1_DB30_FLO
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Server
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| ey
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" ienerso | tminaoere o 0,06028)*0.973/0.942530876)-
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X

X

X

X

X

X

X

I

r
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X
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Soft-sensor Estimation

Variable Offline Measured Vs Soft-sensor Online Estimated
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Statistical Process Control

OUR, mmollh

vy o bl + h2 -~ b3 s~ b4 + b5
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Batch View with Control limits
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