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How to ask a question

Enter your question

Your question will be sent to staff

Click the question mark icon
in the top right panel.

Type your question. This will only be
seen by the event organizers.
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WEBINAR

From data acquisition to Al applications in medical manufacturing

Details
Turning production data into process understanding and into future-ready Al applications

Jorg Purkhart James Sklenka
Data Scientist Business Development Manager
Al engineer

Six Sigma Black Belt
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Weidmann Group*

77 22 e R IS
@5\3\&:%\\§ € Leading global provider of engineered
2 x\\\\\\\\\‘ - products and services to the electrical,

\I)\l\“\‘\‘\\‘ ! medical and fiber industries

. "’/I Ty € Group turnover: 573 MCHF (716 MUSD)

2 WY , _, | © Employees: 3,663/
SS==—"""% il © Group CEO Maximilian Veit
s et e e € Business Areas: Electrical, Fiber

and Medical
@ @ @ © Established: 1877
@/@\@) € Swiss, privately held
@& Shareholding company organized

WEIDMANN as a foundation
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Weidmann Medical Technology

At a Glance Key Metrics*

Leading contract developer and manufacturer delivering customized, high-quality plastics employees

injection molded components for the medical sector.
total cleanroom area

Converting conceptual product ideas into efficient, industrialized solutions. S T T iy

Applying molding and assembly expertise to meet the demands of the life science industry. injection molding machines

Integrating technical expertise, industrialization know-how, and operational excellence drives

production
exceptional quality and lowers total cost of ownership (TCO).

units/year
Market segments: 65% Diagnostics (IVD) and Medical Devices, 35% Pharma/Drug Delivery

o ‘ &
i - VV /
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The plant locations and data B chos
network of Weidmann Medical WA
Technology demonstrate its

digital connectivity.

Establish a solid data foundation

10
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Introduction and basics

o— *—
Data Foundation Statistical Analysis Al & Prediction
Collect, structure, Understand variability and Detect patterns, predict
centralize data root causes failures, scale

Organized by topic Description Predictive Maintenance
Storage periods Statistical process control (vibrations, temperatures,
Consistent data Process capability analysis Pressure, Power Consumption,
Data cleaned Measurement system analysis maintenance history)
Data quality-checked Design of Experiments Quality inspection with cameras
Optimized for analysis Regression Analysis Anomaly Detection
With timestamps Automated reports

@ Shows how a solid data foundation enables statistical analysis and Al.
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Establish a solid data foundation

Software and interfaces

Mexico J ‘

— KepServer Quest DB Grafana

Switzerland g ‘ I

—{@"— [Wustrates the software architecture and total cost of ownership from data acquisition to decision-making.
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Establish a solid data foundation

Partially structured data Well-structured data Data with applications

Excel CSV Access Automation Software Gritec Invista

PowerPoint json SQL Server MES Bohme & Weihs SAP ERP
XML txt QuestDB QlikView LucaNet
SharePoint PDF KepServer IMMPLC Calypso
html PiWeb Building automation software SugarAl
Windchill ChatGPT PiWeb

Software Software Software

-
[Wustrates the wide range of data sources and software applications used for analysis.
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Establish a solid data foundation

Production data

timestamp Tag
2025-03-12T14:17:17.3791227 machine 01
2025-03-12T14:17:21.9417627 machine 02

IMM +
Automation

2025-03-12T14:17:24.407430Z machine 03
2025-03-12T14:20:41.5539817 machine 04
2025-03-12T714:20:43.856067Z machine 05

IMM +
Automation

— KepServer —> Quest DB —> Grafana —

IMM +
Automation

IMM +

kepware: kepselVerexs

Automation

Gradna

Provides an example of a production data flow from data collection
to dashboards supporting decision-making.

14
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Establish a solid data foundation

PiWeb (-

Y

Quality data

Article 01 WMT datamodel
Spalten Beispiel
Schliissel_wmt XXXX
Artikel Nr
K850 Werkzeugnummer 40367
K851 Werkzeugeinsatz
Article 02
K803 Entnahmedatum 44868
K852 Entnahmezeit
K53 FAUF 1258820
ArtikelName
Uuid XXX
Status 1
Zusatzdaten False
ArtiC le 03 Pfad pfad_xxxx
K4 Zeit 44872.35569
K5 Ereignis
K7 Kavitat 4
K8 Prisfer Diana Storch
K9 Text
K12 Priifmittel 166841 - 01322 - O-Inspect322
K14 Teile Ident 14950
A rt i C le 04 K15 Entnahmezweck Serie .
K16 Lot-Nummer
K33 Werkstiick Korrektur - -
K34 Werkstiick Temperatur
K39 Palettenplatz Nummer 12 l I I
Merkmal 2.8 +X Y

[Wustrates the wide range of data sources and software applications used for analysis.

)

K1 Messwert

2.789
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Statistical Analysis
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Monitoring of diameter
B 000

7.500

6500

Al could already predict the out-of-spec event |
based on the trend.

6.000

4.000

3.500

Statistical process control

3.000
01.01.2026 00 :00:00 20.02.2026 00 :00:00 11.04.2026 00:00:00 31.05.2026 00 :00:00 20.07.2026 00 :00:00 08.09.2026 00 :00:00 28.10.2026 00 :00:00 17.12.2026 00 :00:00 05.02.2027 00 :00:00

diameter

filter = = =hh = = =uth — = —hwl = — —uwl

0—0
é@"@ Shows how statistical process control helps detect process trends and deviations.

17



-+ WEIDMANN MEDICAL TECHNOLOGY

WEIDMANN

Statistical histogram analysis

Comparison of the same cavities in
different molds for the same part.

Within a single mold, the cavities are
nearly the same size.

There are significant differences
between the molds

The analysis was performed by
evaluating several hundred thousand
measurements

Example of a multi-histogram comparison across
multiple molds and cavities.
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—t
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©
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Shows how sample size affects the detection of trends and deviations.
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Statistical process capability

ISO 22514

PFA 1256196.350 norm
95%-Konfidenz

usG 05G
Prozessdaten 1| Gesamtprozesstshigheit
usG 24 P
Soll . KitirPp  (0.50:0.97)
0sG 249 PPL 066
MWert SP 244584 PPU 081
Stichprobe N 9 Pk 066

StdAbw (gesamt)  0.0181146 KI fr Ppk (0.4 0.92)

Cpm

Leistung

Bacbachtet  Erwartet gesamt xi

PPM < USG 000 2392907 (283755 M677469)
PPM > 05G 000 739071 ( 40090; 6385292)
PPM Gesamt 000 3131978 (5230.10; 165855.83)

Die tatsdichliche Prozessstreubreite wird durch 6 Sigma dargestellt.

Modell Kurzzeitverteilungen Prozessverteilung Zeitreihe
Al : P pImE—— | [——
[ X
{- / \ I L Uilebisabp e
Norm : J/ ""'\‘* ol T —
a2 ! ;’\. ‘m 4 o
Sl B (AN : k Hapnblibdeny
Weibull DEN, - — e
Betrag 1 o
B 'y - — e——
d ¥ w .
I ‘ ot
Misch e R
CJ_ _ b AR
Il‘. 1 e e
Norm — R— —
o o —
1 I' : "I"I’:\'.'WWT'“L
Misch ol s, e —
C3 = S
] . i
!E ‘. "MWM
Misch e
ca - — § St
E I“' e -
Misch A R
b — ] . —
: |I | ] o
Misch - JH —

PFA 1256196.350,Dp3

Mischverteilun

Prozessfihigkeitindizies

% o

2.416 2432 2448 2.464 2.480

Comparison of PFA with normal distribution and other distributions

Normal
Distribution

cpk =0.66

Mixed
Distribution

cpk=0.92

20
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From Statistics to Al

Internal pressure curve to predict product quality

Quality prediction using an

DoE to derive an internal DoE to derive internal pressure
internal pressure curve

) @
NIA

time time

pressure curve curves for good quality

Automatically determined EOs

/ Upper curve for which quality is good

Curve of operation setting
(reference curve)

\ Lower curve for which quality is good

Digital signal at switchover

cavity pressure
cavity pressure.
cavity pressure

v Good part * Bad part

‘,Q_; IWustrates how DoE-generated reference curves enable quality prediction by comparing
“Y_ actual process curves with target curves.

22
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Al - Introduction

Neuronal network Large language model

‘\:alks e — : p :
y T, s ositiona @
Forward Propagation river —* I
bank
I “ m+1 ,‘

rAucmion Block 'Add & Norm Block

Wh x

“ Iterative process until

loss function is

\* minimized

True Values (y)

\\ /

( Layer Normalization )

( Add Residual Connection )
L J

rr\'cuml Network Block]
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—

4
_ SR - J

Minimization loss function, update weights Self-attention and neuronal network
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Use Cases
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Case 1: Al strategies for detecting deviations and decision-making
LS

. <[ <]

W \a"’s-:: - v <‘ i
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- e \ - J

96-WELL STRIP FORMAT
2400 spheroids por plate

Flexible 30 cell cuittire

Good spheroids

<%
— . |EE
,@Wé‘%‘i’i‘;!!

;\\,

w%& y,

24-WELL PLATE
9600 spheroids per plate

Start up your 3D cell cutture

Evaluation with Al

-

| B <] < d
/ — —
E__

6-WELL PLATE
20 184 spheroids per plate

Scale up your 3D cell cuiture

Deviations

Wellplates are used to produce 3D cell cultures
for cancer research, stem cell research, and
drug screening.

© High efficiency
Better cell quality

More vital cells

© 0 ©

Compatible with standard plates

25
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Case 1: Al strategies for detecting deviations and decision-making

Evaluation of 3,364 spheroids per image

26
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Case 2: Al strategies for detecting deviations and decision-making

1. Capture heterogeneous data based on timestamp for example 3. Use decisions trees for weighting features

Wichtige Merkmale

Zeitreihe mit Merkmalen original

4000

|
D il ] il ’ P RN T Y T A TR PR T Mesii il 0.12 4

3000

2000

1000 4

T T T T T T T T
0 50000 100000 150000 200000 250000 300000 350000

2.Normalize data an build best clusters § S i N § i 5 E i
Zeitreihe mit OPTICS-Anomaliegrad ¢ 5 " = F " : " "
This method can process large amounts of heterogeneous data with
different formats and value ranges. It can also calculate an anomaly
N | value and weights from the data.
N Lol by b1l |

o 50000 100000 150000 200000 250000 300000 350000

Identifying anomalies in a wide variety of data and weighting features based on statistical influence

27
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Al-assisted quoting
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Wide variety of quotation formats

Case 3
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Customer benefit: Faster quotation turnaround through Al-assisted reuse of existing quotations.

28
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Case 3: Quotation-tool as RAG (Retrieval Augmented Generation)

: RO,R1,R10 General RAG Pipeline @

| R3,R4,RS5,R8,R9 Data Ingestion @

E] Dataset » Workflow
Other Files Preprocessing
[ —] o, e, ; 1. Docs-Chunks—-Vectors — Database

User query — Vectors — Return best matches
Extending query with matches

Generating answer of query and matches

R2,R3, R4, R8,R9 )
?3.

:

©,

R6,RT |

:

H

o

Retreval
Datastore .
The answer is the new quote
Retneve b Informaton P_“ Generate .
Most Relevant J Create Query - Query Response
Oocunnn;[—-. (LLM)
\ /NS >
peompt
&
User Image: Sara Oft, Lukas Ammann @ost.ch

Description of a RAG

29
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Conclusion
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Conclusion

What Al means for our customers

Stable production Earlier issue detection

High product quality Reduced process variability
Lower manufacturing costs Predictive quality

Higher equipment uptime Predictive maintenance
Faster decisions Data-driven insights

Ourfocus is on practical Al applications that deliver measurable value —
not Al for its own sake.

31
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