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• Galápagos in a nutshell

• CMC Development at Galápagos

• ASAP What? Why? When? 

• Introduction of ASAP at Galápagos: a matter of collaboration

• Implementation ASAP strategy: way of working 

• Case Studies ASAP at Galápagos

➢ Drug Product selection

➢ Drug Product shelf life prediction (regulatory submission)

• Conclusions

Outline
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Galápagos : new company
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Galápagos in a nutshell

Founded in
1999
Start target 
discovery

2006
1st pharma 

alliance

2015
Gilead

deal

2018
1st Ph3 result

2012
1st clinical PoC

2005
Euronext IPO

2015
Nasdaq IPO

2000 2005 2010 2015 2020

March 2019
Results Ph3 

July 2019
Transformative 
R&D deal with 

Gilead

2018
Start 2nd Ph3 2008

Start 
Development

2011
Development
15 employees
(CMC
3 employees)

2019 
Development
> 250 
employees
(CMC
33 employees)



Galápagos in a nutshell

Founded
in 1999 by Onno van de Stolpe

Headquarters
Mechelen, Belgium

Galapagos R&D
Belgium, The Netherlands,
France, Switzerland, USA 

Service Operation Fidelta
Zagreb, Croatia

Note: All values as per 30-06-2019
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Galápagos 
focus on 
developing 
novel mode-
of-action 
medicines 
and deliver 
them to the 
world

OA

IPF

RA & 10+ 
inflammatory 
indications



Galápagos July 2019: Transformative Global 
Biotech 10-Year Collaboration with Gilead
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CMC way of working at 
Galápagos



The CMC highway to clinic/market

CMC develop, manufacture, test, pack, write & ship
CMC deliver a dossier and IMP !

Drug 
Substance

Drug 
Product

Analytics
Clinical 
Supply

Dossier



CMC way of working : Managing external 
vendor network

CMC

Galápagos

Contract 
Laboratory

Analytical

CDMO

Drug Substance

CDMO

Drug Product

Packaging & 
Labelling

site 



• Fast planning

➢ we keep critical path as short as 
realistically possible

➢ we execute activities in parallel

➢ we are ready to move quickly when 
key data become available

CMC way of working
Principles

• First-time-right

➢ quality is embedded in each activity

▪ timelines reflect GMP compliant 
deliverables

➢ we avoid cutting corners that lead 
to rework
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ASAP to introduce to assist 
in this spirit “speed & 
quality”
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WE MAKE IT 
HAPPEN

ACT as a
PIONEER

EMBRACE
CHANGE

RAISE
THE BAR

Introducing 
ASAP since 
2015

Forced 
degradation or 
stress testing as 
predictive tool

Implemented in 
2011



It all started with published Industry approach 
of ASAP* described by Waterman in 2011 : 
Application of ASAP to QbD for DP stability

*Related publication: Waterman,K.C; et al “A science-based approach to setting expiry dating for solid 
drug products. Regulatory Rapporteur 5 (2008) 9-14 and ....

S. Vrielynck – Science of Stability 2019



“Standard” ASAP studies: Accelerated stability 
data based on Humidity Corrected Arrhenius 
Equation* described by Ken Waterman

“A”, “Ea”, and “B” are fitted 
terms

“R” is the gas constant

“T” is the temperature (in 
K)

“k” is the change in 
degradation with respect to 
time

Moisture effects molecular mobility similar 
to temperature
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Shelf-life prediction using ASAP software*

• Under ASAP conditions we define the effect of RH & temperature on 
the time required for degradation to give the specification limit –
isoconversion

• 3 terms to obtain from data set: “A”, “Ea” and “B”

• Monte-Carlo simulation process is used for estimation of shelf-life

*ASAPprime® software (FreeThink Technologies Inc.)

Spec. 
limit
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• Started by attending K. Waterman’s TeleCall “introducing ASAP®prime” in 

Spring 2012,… still dreaming

➢ Each external vendor was asked if ASAP is familiar to them,

if not, I tried to convince to invest in it,…, inspired by the 5 P’s

➢ Over the last 4 years, > 30 ASAP studies with boost in 2017

Introducing ASAP at Galápagos 
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Type of ASAP studies in collaboration
with vendors

ASAP studies on Drug Substance 10

ASAP studies on liquid Drug Product 5

ASAP studies on blend Drug Product 4

ASAP studies on capsules Drug Product 3

ASAP studies on tablet Drug Product 12



Development activities – CMC

• Outsourced model

➢ Confidentialy Agreement (CDA)

➢ Master Service Agreement (MSA)

➢ Quality audit (if GMP activities)

➢ Quality Agreement (general) & Technical Agreement (batch/activity 
specific)

➢ Preferred suppliers in W-Europe (project based or FTE contract)

▪ Co-developer, early dev, solution driven, NOT executor, flexible, cost-effective
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Do you have ASAP expertise, 

equipment and ASAP software  ?

?
Question 
to ask



ASAP equipment    &
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ASAPprime® software

ASAPprime® software 



Crucial Info before ASAP study to 
start at Vendor
Provided by Galápagos 

➢ Specification limit

➢ Composition of solid Drug Product (capsule or tablet)

➢ Required testing

▪ Assay/purity

▪ Appearance

▪ dissolution (informative only)

➢ Information on expected degradation products

▪ From forced degradation

▪ From accelerated development stability studies (not always 
available)

➢ Information on physical stability
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ASAP experts Galápagos & ASAP 
expert from external vendor 

Experimental ASAP design screen

➢ Aim to degrade sample to the set specification level for all 
conditions

➢ A minimum of 5 different: temperature - %RH (remember: 3 
unknown parameters Ln A, Ea and B to be determined) 

➢ Duration to provide enough degradation: T0,2d,7d,14d, 21 or 
longer (depending on degradation level obtained by 
experimental ASAP (2w study)
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GalápagosContract Lab
CDMO 
Drug 
Product



Galápagos ASAP strategy
ASAP is co-development effort between GLPG and Vendor

➢ Drug Substance ASAP

▪ Experimental ASAP on Drug Substance (DS) level will be done: supportive 
information for experimental Drug Product (DP) ASAP

✓as soon as DS material is available

▪ The final (GMP) DS ASAP (based on info from Experimental DS ASAP) will be 
used in submission. This implies that the analytical methods are validated, the 
DS material should be GMP

➢ Drug Product ASAP

▪ Formulation screening no longer via Accelerated Stability screening studies but 
via experimental Drug Product-ASAP (preferable data within < 1 month) 

▪ Experimental ASAP on Drug Product level : design based on info from 
experimental DS ASAP

▪ The final (GMP) DP ASAP data: analysed using validated methods, 
representative demo DP batches may be used

➢ 95% confidence interval using ASAPprime® is acceptable for GLPG (generally 

accepted by industry)                                                                                               S. Vrielynck – Science of Stability 2019



Case Study : Fast package selection solid 
Drug Product
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Case Study: Fast package selection solid 
Drug Product

• ASAP study on core and coated tablets

➢ Early development phase

➢ First formulation of tablets

➢ Goal: predicting shelf life in different packaging

➢ Question: Can we reach 18M using ACLAR blister or will we need 
Alu/Alu blister for ICH stability program ?

➢ Answer expected within 1M

Aclar® PVC/PVDC/ALU- ALU/ ... Blister
S. Vrielynck – Science of Stability 2019



• Analyses:

➢ Assay and related substances

➢ Appearance

➢ Dissolution (only for informative 

purposes)

• Open conditions

• What degradant should be 
modeled? 

➢ Based on forced degradation 

study

➢ Based on accelerated stability 

study

Fast package selection 
via ASAP study

S. Vrielynck - Stability of Sciences 2019
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Material weight %

API High drug load

Filler 1 29,75

Filler 2 9,75

Binder 3,00

Desintegrant 6,00

Lubricant 1,00



Case study, fast package selection:The design
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Time 

(days)

T (°C) %RH

(in triplicate) 

0,00

25.00 60.00

14.00 60.00 50.00

21.00 60.00 50.00

2.00 70.00 75.00

7.00 70.00 75.00

14.00 70.00 75.00

21.00 70.00 75.00

2.00 80.00 50.00

7.00 80.00 50.00

14.00 80.00 50.00

21.00 80.00 50.00

Day 1



Probability to pass at T18m of 97.33 %

Sufficient % of probability to stay within 
specifications using Aclar

Case study, fast package 
selection: Results of the 
ASAP study
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Day 21

Ln k = ln A – Ea/RT + B(RH)

ASAPprime® software application 
selecting Aclar blister resulted in: 



Conclusion case study: Fast package selection solid 
Drug Product

• In less than 3 weeks, all data obtained:

➢ Nice example of fast co-development effort

between Galapagos and Contract Lab 

➢ Shelf life of 18 M for this solid Drug Product possible

➢ Selection of Aclar blister for ICH study
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Case Study : Regulatory submission, Shelf life 
prediction  solid Drug Product 
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Case study: Regulatory submission
GLPG ASAP strategy : source documentation

• The Drug Product (GMP) ASAP data: analysed using 
validated methods, representative demo Drug Product 
batches may be used

➢ 95% confidence interval is acceptable for GLPG (generally accepted 
by industry)

• ASAP data needed from Vendor for IMPD:

1. 1
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Case study: Regulatory submission
GLPG ASAP strategy : source documentation

• ASAP data needed from Vendor for IMPD:

➢ A graphical presentation of the formation of the degradation product 
in function of time as shown in figure below
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Case Study: Regulatory submission, The design
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Time T (°C) %RH

8 weeks

50 75

60 75

70 75

70 <5

80 40

1 week 80 75

Test item: 200mg film-coated tablet

Specifications: main degradant ≤ 0.20%

Goal: predict shelf life packed in both, Aclar blisters and HDPE 
bottles (probability of at least 95% accepted) using ASAPprime® 
software (v5)



• 3 degradation products observed

• Main degradation product is formed 
by hydrolysis: first kinetic 
degradation

➢Use of this degradant for 
prediction calculation

• Good correlation value (R2) (>0.90)

• Good predictive correlation 
coefficient (Q2) (>0.70)

• Very low humidity factor B, so 
formulation not sensitive to 
moisture

• Activation Energy is high (compared 
to average of 24 kcal/mol)

Results, regulatory 
submission
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Obtained data via ASAPprime®v5

Ea 30.0 +- 7.0 kcal/mol

B 0.0106 +- 0.0101

Ln A 36.1 +- 10.1

R2 0.99

Q2 0.95

Probability of passing
Aclar Blister
HDPE Bottle

24M  99.99%
24M  99.99%



• Submitted “ASAP” for phase 1 submission, with drug product initial shelf life 
of 18M supported by ASAP prediction only and with a commitment to set 
down a long term and accelerated study included

• Submitted “ASAP” for phase 3 studies worldwide:

US, Canada, Brazil, Peru, Chili, Mexico, Australia, New Zealand, Taiwan,  West 
and Eastern Europe (Germany, France, Belgium, Ukrain,…) – no questions on 
ASAP, all accepted 
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Conclusion case study: Regulatory 
submission, shelf life prediction solid DP



Case Study: fast selection  of the right 
formulation for tablet using ASAP
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Case study: ASAP study    appearance

Some learnings from first ASAP study (2 w) 
on prototype white tablet

• Appearance testing during first ASAP study showed 
slight discoloration of white tablets at high humidity

• No link with assay/purity results
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• Formulation development:

➢ Screening of new formulations: 
desirable no coloration

➢ 7 different blends tested

➢ ASAP study with limited testing, 
only appearance

Case study: ASAP 
study      appearance

Time ASAP conditions
T (°C) / %RH

0, 2 d, 7 d, 14 d, 21 d

25 °C / 60 %RH

60 °C / 50 %RH

70 °C / 75 %RH

80 °C / 50 %RH
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Case study: fast selection formulation for 
tablet: Results & Conclusions

• Monitoring of appearance on ASAP conditions = rapid screening for choice 
of best formulation

APPEARANCE RESULTS

CONCLUSION

• New formulated white tablets didn’t show 
discoloration
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• Good collaboration between experts of Galápagos and external vendor -> 
accelerating drug development process

• Experimental ASAP results increase confidence level for use of ASAP for 
prediction purpose

• ASAP studies are here to stay, internally to enhance understanding of 
degradation and stability of our products:

➢ ASAP gave very quick answer on best formulation for further development

➢ Rapid input for questions concerning packaging for ICH stability program

• ASAP studies and ASAPprime® for prediction are powerful tool for 

submissions

➢ Shelf life for solid Drug Product submitted to Authorities Worldwide: no questions

Conclusion
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“Nothing in life 
is to be feared, it is
to be understood. 

Now it is the time to 
understand more, 
so that we fear less.”

- Marie Curie -

“Be less curious about people

and more curious about ideas”
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