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* Mom, wife, daughter, sister — @,
e Super Nerd — Biologist P b4
* Prairie restoration
e Chicken and Garden Keeper
* Technical sales 20+ years
* |SPE
 Midwest Membership Chair
* OSD COP Group
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* Financial Peace University
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* NDAs-no proprietary info discussed*
* WhatisaGLP1?

* Pharma strategy by company
* Equipment specifications

* Q&A
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Biology Lesson.... And Cake!
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GLP-1 - Whatis it?

a ECD b
| ),

Peptide 5

Glucagon-like peptide-1

Extracellular

GLP-1R

Intracellular
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What is an Agonist vs an Antagonlst’?

A. An agonist activates a receptor
B. An antagonist blocks a receptor | w
C. An antagonist swaps raisins for chocolate chips in 1 cookies
D. BothAandB
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receptor producing no effect

A. An agonist activates a receptor
B. Anantagonist blocks areceptor
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GLP-1R — What does it do?
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» Stimulates insulin | M o
* Suppresses glucagon 1 1}9
« Slows digestion L o 1
* Increases satiety @g , J
shutterstock.com - 2522255417 “::'m
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The Rise of GLP-1s

DPP-4

pee—" DOPS! YOU ADDED T0O MUCH:

< ~ P
GLP-1 Exenatide r k/"“‘_.;\ e g,
EREETBONOIEEI0E  GecECeRCeed
© % BUTTER SUGAR
CREMVDERPRERAE G . @0 ©G O
AN 0
Liraglutide Lixisenatide
FLOUR BAKING
SODA
Dulaglutide
Key amino acid for potency
. Substituted amino acid EGG
COMMUNISM
. Spacer

Albiglutide

Battle of GLP-1 delivery technologies - Scientific Figure on ResearchGate. Available from: https://www.researchgate.net/figure/Peptide-sequences-and-molecular-
structures-of-FDA-approved-GLP-1-RAs_fig1_326447155 [accessed 11 May 2026]
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The Rise of GLP1-RAs

e N )

By i ® ” :
' f o { o S Addiction Medicine Cardiology Gastroenterology Neurology Orthopedic
O /
rm

Drug ' Fo FDA Approval T{/pe 2 Diabetes Mellitus - 64% - 84% - 56% - 52% - 44%
Liraglutide Victoza Type 2 diabetes Injectable 2010 ‘
Cardiovascular disease ll 32% - 88% I 8% I 16% I 16%
Liraglutide Saxenda Weight loss Injectable 2014
Metabolic syndrome I. 45 - 60% - 56% - 44% . 28%
Semaglutide Ozempic Type 2 diabetes Injectable 2017 ) ]
Nonalcoi.mllc Fatty Liver I\ 189 l 20% - 72% I 8% I 16%
. : Disease (NAFLD)
Semaglutide Wegovy Weight loss Injectable 2021
Parkinson's Disease 0% 0% 0% I 8% 0%
Tirzepatide Mounjaro Type 2 diabetes Injectable 2022
Alzheimer's Disease ' 14% 0% 0% I 20% 0%
Semaglutide Rybelsus Type 2 diabetes Oral 2023
Osteoarthritis " 14% 0% | 4% I 12% - 48%
Tirzepatide Zepbound Weight loss Injectable 2023
Chemical Dependency - 59% 0% 0% . 24% | 4%
Retatrutide TBD Weight loss Injectable 8D
Other 0% 0% 0% I 20% 0%
Orforglipron TBD Weight loss Oral TBD

Fig 5. In which conditions have you prescribed GLP-1RAs?

.. A
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GLP-1RA — What'’s the big deal?

GLP-1 Use Among Adult Patients (2019-2024)

4| —%— Any GLP-1
Ozempic
—a— Mounjaro
Saxenda, Wegovy, Zepbound

Percent of Adult Patients
(3%

of & s //

/

2019 2020 2021 2022 2023
Year

2024

GLP-1 trends since 2019, created using data from FAIR Health study.
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GLP-1RA — What'’s the problem?

B Patients

Made me feel sick " 64.4%

A Physicians Made me throw up
Hagicafbioad giacoat: Conirl o — Prefer oral medication over injections |
Nausealvomiing 43.8% Inadequate blood glucose control &
Gl side effects 36.8% Caused diarrhea/gas/bloating 8 26.3%
Patient request 17.6% Did not help to lose weight | 25.3%
Lack of patient compliance 10.4% —_— Injections were painful j———— 20.1%
—_ Injection-site reaction 8.1% —_— Regular injections too inconvenient i e 20.1%
Unsuitable for this patient 7.0% —_— Injections were too costly = 12.9%
—_— Cost 6.1% g Concerned about needle size jms—— 11.3%
Weight gain 5.0% —ltch/rash/other reactions at injection site ¢
Hypoglycemia 4.5% Difficult to plan daily activities around =
To simplify treatment 4.3% Symptoms of low blood sugar

2.5% Caused weight gain

1.4%

Unsuitable for renal impairment level

Edema

0 0, 0, o, 0, 0, 0, o, 0,
Gardiovascular-risk 1 0:2% 0% 10% 20% 30% 40% 50% 60% 70% 80%

0%  10% 20% 30% 40% 50% 60% 70%  80%

Sikirica, Mirko & Martin, Alan & Wood, Robert & Leith, Andrea & Piercy, James & Higgins, Victoria. (2017). Reasons for discontinuation of GLP1 receptor agonists: data from a real-world
cross-sectional survey of physicians and their patients with type 2 diabetes.
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The Oral GLP-1RA Moment

Injectables (prefilled syringe/autoinjector): $2 — $15+ per unit

Best Place to Inject Ozempic

.
(Semaglutide)

=

& E :

3 4

D

& (o

& Q Upper Arm == .

o & Inject Ozempic in the

) fleshy outer area, 3

<

5- - inches below shoulder & " ’

-g: : 3 inches above elbow.
ol 1 1 Mg\ .. 3

N . Buttocks/Hips
4 { ,'4 1
NDC 0169-4314-30 e _ A Not recommended
= List 431430
ELSUS® 14 mg ‘ i\ | quadrant
(semaglutide) Tablets '
Stomach

Once daily

nnnnnnnnnnnnnnnnnn

vvvvvvvvvvvvvvvvvvvvvv
lllllll

Tablets: $0.01 - $0.50 per unit
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The Oral GLP-1RA Moment

GLP-1Receptor Agonist Market

Size, by Route of Administration, 2024-2034 (uss Billion)
300

M Parenteral m Oral

268.4

Oral GLP-1 Market Size 2025 to 2035 (USD Billion)

250 228.4
200 194.4
165.4
140.8
150 19.8
102.0
100 73.9 86.8 CAGR (2026-2035) $137.36
535 629 35.05% -
50
0

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

$75.32

The Market will Grow os TheForecasted Market $55.77 .
¢ market.us | ‘
at the CAGR of 17.5% size for 2034 inuss 268.4Bn A\ marketus ; $41.29 ‘
30.58 ‘
c167y $2264 ‘
$a soas M . H
2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Source: www.towardshealthcare.com
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The Oral GLP-1RA Moment
2 commercially available — April 2026 M ‘
3+ programs entering Phase 3 in 2026

T&\\
O ral Zero to 5 in 18 months x«, A
Injectable ., —

That’s not a wave; that’s a tsunami
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Oral GLP-1RA Pipeline at a Glance

Company

Novo Nordisk

Eli Lilly

Viking Therapeutics

AstraZeneca

Roche / Genentech

*Data from earlier trial timepoints. AstraZeneca WL data not yet disclosed. Pfizer (danuglipron) exited this space in 2024.

Status Weight Loss

Wegovy pill Approved 16.6%
Foundayo (orforglipron) Approved 12.4%
VK2735 oral Phase 3 Q3 12.2%
NR

Elecoglipron

CT-996 7.3%

2026 ISPE-Midwest Tech Ed
Symposium & Vendor Showcase

Timeframe

64 wks

72 wks

13 wks*

Ph2 complete

4 wks*

Tuesday, May 19

Overland Park Convention
Center



Novo Nordisk

Semaglutide peptide

Semaglutide peptide (blue) bound to its target glucagon-like peptide-1 (GLP-, light pink). Photo by Getty Images.
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Novo Nordisk

Wegovy pill (semaglutide 25mg) | Rybelsus | FDA Approved

Oral semaglutide — accurate tablet cross-section
Rybelsus (7 mg, 14 mg) - Wegovy pill (25 mg)

No enteric coat

Uncoated tablet —
dissolves in stomach. _ . . @
. SNAC molecules
) Comepressed core .+ Co-formulated in core
Semadglutide + SNAC + magnesium stearate -~ ~ Raise local gastric pH
. . Enhance epithelial permeability
®

Absorption: gastric mucosa - fasting required - ~1% bioavailability

2026 ISPE-Midwest Tech Ed
Symposium & Vendor Showcase

APPROVED

Tuesday, May 19

Overland Park Convention
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2026 ISPE-Midwest Tech Ed Symposium e Audience Poll

Novo Nordisk's Wegovy pill is a semaglutide. What’s the
formulation difference between it and Rybelsus?

A. Higher batch consistency requirements for patient compliance labeling

B. Enteric coating uniformity to protect SNAC TR

UNOFFICIAL
C. Higher dose of semaglutide PRINCFSS %R”)F

% C O )hl,‘-()()li*{

D. Chocolate coating helps it go down easier

Think like your customer's customer — the patient experience starts at the tablet coat.



Peptide vs Small Molecule

1. Small Molecule Drugs 2. Peptide Drugs (Large Pockets)

Small Molecule

PP & Drug
\ Binding

[\ -9 Site

Bind to Well-Defined Binding Sites i i _
Occupy Large, Specual Pockets

Lin, H.; Vogel, H.; Zhang, H. A Comparative Review of Artificial Intelligence Applications in Small Molecule Versus Peptide Drug Discovery. Int. J. Mol. Sci. 2026, 27, 3142.
https://doi.org/10.3390/ijms27073142
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Eli Li"y APPROVED

Foundayo (orforglipron) | FDA approved April 1, 2026

Foundayo (orforglipron) — accurate tablet cross-section
Eli Lilly - FDA approved April 1, 2026 - 0.8 mg — 17.2 mg

Small molecule
- No SNAC needed

77% bioavailability

No fasting required

Functional film coat
Moisture + light barrier
PEG, PVA, talc, TiO,

Iron oxides for dose ID-~

Compressed core 4

Orf8rglipron + copovidone + MICC
+ crospovidone + Mg stgarate

Absorption: small intestine - immediate release - with or without food

2026 ISPE-Midwest Tech Ed Tuesday, May 19

Overland Park Convention
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ASt ra Zeneca PHASE 2 complete

Elecoglipron (AZD5004) | Licensed from Eccogene 2023

What we do know:
* Non-peptide small molecule
* Different binding geometry
* Phase 2-end points met
 VISTA - obesity
e SOLSTICE-T2D
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L|l.|-y’S |nJeCtable - tII’Zeande Tirzepatide binding ‘

Dual GLP1-RA plus GIP-RA

GIP receptor

to GIP receptor

Mounjaro-T12D
Zepbound - obesity

2026 ISPE-Midwest Tech Ed
Symposium & Vendor Showcase

/ GLP-1 receptor

:g‘ Tirzepatide binding
< to GLP-1 receptor
90

Tuesday, May 19
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Viking Therapeutics Entering P3

VK2735 oral tablet | Dual GLP-1/GIP agonist

What we do know:
* Dual mechanism like tirzepatide, but it is Viking’s molecule
* GLP1-RA plus GIP-RA

* What’s the problem in P2?

e Discontinuation due to nausea
e Fix?
e Slower titration

* Lower starting dose
* Longer step-up windows

2026 ISPE-Midwest Tech Ed Tuesday, May 19
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2026 ISPE-Midwest Tech Ed Symposium e Audience Poll

What coating strategy could Viking use to manage
Gl tolerability in oral VK2735?

A. Include a SNACK — like cupcakes

B. Modified release coating — slow drug release, flattens Cmax

C. Enteric coating — bypass the stomach entirely

D. No coating — uncoated compressed core

2026 ISPE-Midwest Tech Ed Tuesday, May 19

Overland Park Convention
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GLP-1RA

GLP-1 RECEPTOR

GLUCOSE

GLP-1 :

GLP-1 RECEPTOR

GLYCOLYTIC
GENES
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Roche / Genentech PHASE 1

CT-996 | Biased small molecule GLP-1 agonist

Biased GLP-1 Receptor Agonism
Roche CT-996 - CAMP patl'n,-”-‘-*a%_(lgl_wsljgs B-arrestin recruitment blocked Wh at We d 0 kn OW:

e Nodiscontinuations due to AEs in Ph1
* P2-noresultsyet

8

cAMP pathway B-arrestin pathway
] ACTIVATED (1 BLOCKED

— insulin secretion receptor internalization

— appetite suppression tachyphylaxis

- weight loss Gl adverse events

- glycemic control — all minimized
Biased agonism = all the efficacy, less of the side effects - the next frontier in GLP-1 design
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Future — What about Granulation?

* High Shear Wet Granulation e e
* Fluid Bed Granulation ‘ |
* Single Pot Granulation with VAGAS
 Continuous Granulation

LTS

EEETOREIER
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Future — Eli Lilly — Retatrutide (LY3437943) Injectable

; , SR A
3 T 4 y, “al L .:_0,. ~(
% -~ Wl )
ek T b4 P Do
¢ -, < R e
GLP-1 receptor Glucagon receptor GIP receptor

PN N O o
e F

-
) - - -
-

Triple GLP-1R/GCGRI/GIPR Agonist
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Dry Powder Processing Equipment

O ’ N
3 ¥ .
w
WEIGHING MILLING & TABLET HANDLING
SIEVING COATING
GRANULATION BLENDING CONTINUOUS
00 \Ir\ o
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Tablet Types

TYPES OF TABLET

OoDT COATED SUBLINGUAL BUCCAL CHEWABLE CONTROLLED EFFERVESCENT
RELEASE
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History of Coating Types

1800s 1950s 1970s 1990s 2000s Today
Sugar coating Film coating Enteric coating Modified release Active coating Oral biologics
assthetics & taste Polymer films — scalable Targeted Gl releass Controlled profiles AP im coating layer peptide stability — GLP-1

2026 ISPE-Midwest Tech Ed Tuesday, May 19
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Film Coating

7

N
@0
N
Atomization Spreading Adhesion &

Autohesion
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Film Coating

Cosmetic film coating

FSA/HSA

* Col suiGisLe:
. Svc\)/aol[owability 81 ~ AYER@

ASPIRIN (NSAID) PAIN RELIEVER

* Brandidentity

 Taste masking LOW DOSE
SAFETY COATED
- ASPIRIN REGIMEN
9 COATED TABLI

Talk to your doctor or other healthcare provider
BLETS  before using this product for your heart.

Functional film coating 120 Enteric Coated
« Enteric coating S Aspirin 81 mg

« Modified/controlled release e

* Active coating

* Barrier

2026 ISPE-Midwest Tech Ed Tuesday, May 19
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Coating Quality
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2026 ISPE-Midwest Tech Ed Symposium e Audience Poll

What is RSD? ’

A. Raspperry Swirl Donuts

B. Relative Standard Deviation

C. Rum-Soaked Dates

D. Residual Solvent Detection

Raise your hand — we'll tally in real time. No wrong answers.



Relative Standard Deviation

Diameter gain (<4min) |

Height gain {-2min)

Weight gain

~l- NIR off-ine (+2min)
()~ OCT off-line {(+4min) |

— R3D=3.27%
—— RSD=10%

(=2}
L=

-
o

Coating thickness (pm)

N
<

Weight gain [mag]

Example: Weight gain distribution

Coating time (min)

2026 ISPE-Midwest Tech Ed

Symposium & Vendor Showcase
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2026 ISPE-Midwest Tech Ed Symposium e Audience Poll

Is it better to have high or low RSD when
discussing tablet coatings? n 5&\}”,7

v}”'é

u i .i\\(uw

A. It depends

B. Low — minimal deviation from tab to tab

by u, um
C. Trick question — RSD doesn’t matter in tab coatings P . %; NI
s - 3
m #
67:{\? 'i v- ‘| 23 \{;(
#53, ;;,, D s A%

D. High — high standards from tab to tab

V- ~.A\\htll/g%x\\\\ll’l”ﬁzm\“" ,\\\ww




Coating Equipment

Factors
* Drum Shape

* Air flow
* Mixing baffles
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Airflow

What is the spray drying effect?

Al
| i 1 - .
M i
J e =
' ‘ ’-"- ‘A " I \
' ’ oy J SOMPS
[ Drtgoi o i L B
’,‘ . ‘4. .
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1\ A7 I, \(‘A’)
AN ,‘.\ 4 ’} ‘I'
X ‘:3‘\ |
— \ b
— e
\ AN >
> S — ﬂ
— ——
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Mixing Baffles

Efficient and controlled mixing in two levels

additional even horizontal mixing
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Mixing Baffles
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Coating Equipment

Considerations

* Coating Quality

* Process Flexibility

* Regulatory and Validation

e Economics and Operations
 Advanced/ Continuous Manufacturing
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Continuous Coating Equipment

TABLET CORE RELAXATION TIME CONSIDERATIONS

' VY

Film coating immediately ~
after compression can lead — — (3 ¥ — >
to film rupture ! \

Tablef compression fmmediate film coating Expansion of the tablet Cracks in the film
of the tablet core core under the coaling layer coaling layer

1 vy ~ t

Storing of tablet cores

between tableting and  —— —
coating is advised
} 44 v\
Tablet compression Expansion during Film coating of the
relaxation time expanded core
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Continuous Coating

How do you achieve a low RSD in a continuous coater?

A. It's impossible

B. Use a Continuous Batch Coater

C. | was promised dessert. Where’s the dessert?

2026 ISPE-Midwest Tech Ed Tuesday, May 19

Overland Park Convention
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Tablet Coaters — Modern Line Up

L.B. Bohle BFC S5 BFC 50 TriPan f BFC 100 f BFC 200 KOCOE
2-6 L BFC 400 f BFC 600 Sequential batch — precision
7-980 L - high-end at throughput scale

BTC 100/ BTC 200 / BTC 400/ BTC 600

econemical workhorse

Glatt GC 500 /GC 750 GC 1000 fGC 1500
Lab & pilot scale Production scale
GCSmart® 125-700 L

Enhanced contrels, WIP

GEA ConsiGma® FC (small) ConsiGma® Film Coater ConsiGma® Film Coater
Frem 1.5 kg Up to 500 kg / 8hr shift Batch + continuous same unit
Integrates into cont. GOS0 line

IMA / Thomas Processing Accela-Cota® (small) Accela-Cota® FLEX CTC / ACCELA CTC 500
Thomas acg. by IMA 2021 Lab wariants Production perferated pan First continuous coater 1992
Up to 1,000 kg'h -~
Driam Driacoat (small) Driacoat Driaconti-T '
Pilot scale Haollow-rib airflow system True continuous flow-through ‘y
o y
0'Hara Technologies Labcoat™ Fastcoat™ o ' ‘
Lab / R&D Production scale }
&+ ol
Syntegon HEC ismall) HKC series
formerly Besch Labk / pilet High-containment capable

crechvegreenhvmg com

e et 2038 /\/al led itf

2026 ISPE-Midwest Tech Ed Tuesday, May 19

Overland Park Convention

Symposium & Vendor Showcase Center




Modern Line Up — Consideration Comparison

.B. Bohle Glatt A iam Thomas 0'Hara Bohle Thomas
BFC GC Solidcoat Driacoat Accela-Cota Fastcoat KOCO® FLEX CTC

COATING QUALITY

Coating uniformity (RSD) ' ~ -~ -~ X X s X
Enteric / functional coating S s ./ s ~ ~ s -
Active coating (APl in coat) P ~ F m~ X X s X
Heat-sensitive APl protection v -~ - ~ X X o X
Spray loss j efficiency o -~ - v X X s ~

PROCESS FLEXIBILITY

Variable batch fill range S -~ o ~ ~ ~ ey X
Scale-up consistency Car e Fy —~ o - A —
High throughput / continuous - -~ v v s -~ s s

REGULATORY & VALIDATION

FDA / EMA regulatory precedent - Erd o ~ o o ~ o
PAT / real-time release ready Ui — s — i X v s
High containment (OEB 4/5) e ~ Ea m~ X X s X

ECONOMICS & OPERATIONS

Capital cost $5%% $%% $5%% $$% $% $% $55% $5%
Cycle time /[ speed S ~ - ~ ~ - s s
Cleaning validation complexity low low med med low low med high
Global service network L o L -~ s s E s

2026 ISPE-Midwest Tech Ed Tuesday, May 19

Overland Park Convention
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Krishna Bell

kbell@lbbohle.com

m. 816-694-6856 e : ISYBZ HLE
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Thank You

Krishna Bell

kbell@lbbohle.com
m. 816-694-6856
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Krishna Bell
kbell@lbbohle.com
m. 816-694-6856
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