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Bruker Scientific Divisions an

Technology Platforms Major Applications
BrukerBioSpin e NMR and EPR spectroscopy ¢, analytical Chemistry
w NMR/TBNMR w Pharmaceuticals
w EPR w Life Science
w MRI w Food
w Analytical Services w Metabolomics
BrukerDaltonics ® Mass Spectrometry w Food, Forensics, Doping control
w LCTQ w Chemical Analysis
w lon Trap w Industrial & Applied Analysis
w UHRTOF, gTOF, MRMS w Petrochemistry
w MALDITOF w Life Science Research
w IMS/TIMS w Clinical Research
w Pharmaceutical Analysis
Bruker AXS —— ® Xray Analysis . _
w Xray Diffraction () Ma:er!a:s IFglentlflca;]tlon
w Xray Crystallography @ Sta er:a SI Pestearc_
w Xray Fluorescence (- Structural Froteomics
w Nanotechnology
Bruker Optics———— ®  Vibrational Spectroscopy ¢, paT & Quality Control
w FFR w Materials Identification
w FENIR w Materials Research
w Raman w Pharmaceuticals / Process
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Bruker Corporation
BRUKER
One - stop for Analytical Success!
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Focus on Pharmaceuticals
Solutions For Increased Quality and Productivity BE%R

A Latest Solutions and Case Studies

A Solid Form Determination of an API - including formulated drug substances

%inispec

Form«

A Determination of  Polysorbate Degradation by EPR

7 i
B @ﬂu

A Biologics Higher Order  Structure i Current Workflows and Practices
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Solid Form Quantification

: BRUKER
Pharmaceutical Drug Development
A Physical forms of  Active Pharmaceutical Ingredients (API) play a crucial role in Drug Development
A 80% of APl molecules exhibit | pre-clinical _| clinical |
polymorphlsm Wlth_a very Wld? range of Early Phase 0 Phase | Phase |l Phase lll Submission
physical and chemical properties Develop and
ment Approval
A Criteria: Bioavailability, processability,

thermodynamic stability, etc. w* Polymorphism TCrystaIlization ac/oAn
screening development production

U Choose best API form for development,
formulation, production, storage N
Early Final
ﬁ(’ formulation formulation

A No universal technique available to quantify iﬁ ac/aa
polymorph purity

physical API forms in solids

Extended polymorphism
screening

Polymorphism:
ability of a solid
material to exist
in more than one
form or crystal

A Tool box of different methods: PXRD, RAMAN
& IR, TGA, DSC and solid -state NMR

Amorphous Crystalline

A General issues: high limit of detection & low . /POlymOFDhS
accuracy, extensive calibration, time APl EIEEET 3 —
consuming, high expertise level, Q “ OO I:IHHI:I

amorphization
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Benchtop Solution for Solid Form Quantification B(RU> K< E;R
Time Domain NMR

Time -Domain NMR (Relaxometry) NMR signal = FID spectrum

A Small external magnetic fields (e.g.
20 MHz)

U No Achemical o informati]

A Time domain signal (FID) allows for
measurement of physical properties:

| ()
® Dynamics Center

A Signal amplitude

A Bulk Quantification
A Solid vs liquid %E
A Morphology I'!gll‘fﬂ§
A Solid form quantification by combining the . .
analytical power of NMR with an easy ~ -to- . sape | 20lid Form Quantification Amorphous
use solution:
) o mmm Crystalline gj m
A Reliable minispec mg20 benchtop p Polymorphs
system + Co-Crystals | |- n + EXC|p|ents
A Well established Dynamics Center uu uu uu L] I:I EI
software
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Solid Form Quantification BRUKER

® the minispec Form Check

A Analyte = blend of two components with [ /‘\ 10 o

unknown quantities 1. - fﬂi —
A Pure component 1 = reference | § 5 : e w o it
A Pure component2 = reference I 2 |2 L e
A Calibration = fingerprint ~ -measurements of both rererere) I

pure components (T ; saturation recovery curves

(SRCs)) EEPmEe T4 8 1 T4 00

A Data of analyte = linear combination of the two @ Time Domain Center |} a0t ||
flngerpnnts + 4’ }'imegomain%g ~[/| #TD data: ¢1=0.0200 ,c2= 0.950] i

- ¢ Form Check
B Sample drag & drop

A Automated analysis within seconds via drag & Eg;',"
drop of OResul tso6o folder 8 Report
Center:

m

V Summary of all results

V PDF & text reports for each analyte L= 15 e

- = Summary
A Results given in relative mass percentages of . i we &
H = 11 Mix1_20180302_180257 0.02193 0.021785 0.9781 0.057078
pure Components In a.n analyte - 12 Mix2_20180302_233153 0.02396 0.021670 0.9760 0.056776
PDF & 13 Mix3_20180305_062124 0.01904 0.023134 0.9810 0.060612
A . text 14 Mix4_20180305_115023 0.01872 0.021703 0.9813 0.056862
Patent pendlng 15 Mix5_20180305_171920 0.01766 0.022867 0.9823 0.059913
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Case Study

BRUKER
Anhydrous HCV Drug Polymorphs
® the minispec Form Check
A Anhydrous HCV drug polymorphs | & Il (MSD) ‘:-. MERCK
b Int
1.0} & & & ¢ &
& & &
| &®
| 0@ qSRC Fit Blend (scaled)
o8f Form | — 63.8%
: Form Il — 36.2% Expected | Experimental
0.6 g Form | 63.2 % 63.8 %
® Form i 36.8 % 36.2 %
0.4 Accuracy 0.6 %
0.
Form Il (normalized) Form | (normalized)
ol S o B P S S B S .
10000 20000 30000 20000 T/Ms
Int

D. Stueber, S. Jehle, J Pharm Sci., 106, 1828 -1838 (2017)
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Focus on Pharmaceuticals
Solutions For Increased Quality and Productivity BCR%R

A Latest Solutions and Case Studies

%ﬂiﬂispec

Form

A Determination of  Polysorbate Degradation by EPR
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EPR Solutions for Pharma
What is EPR? BRUKER

A EPR is a magnetic resonance technique that detects unpaired electrons

To

Unpaired electrons occur in free radicals and many transition metals

A Free radicals and transition metal ions are often present in APIs, excipients, and
complete formulations

electron @ "

/hv, T Detection
chemical reactions ‘_

EPR solutions
Stable Free EMXnano package

molecule radical
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EPR Solutions for Pharma

Why EPR? i Solutions! BRUKER

There are at least 5 areas of interest where EPR spectroscopy is beneficial:

Detecting Optimizing Reaction Post- Paramagnetic
/Evaluating Stability & Monitoring Sterilization Impurity
Degradation Shelf-life ek QC Profiling

A Photo A Drug stability optimization A
Green

A Antioxidant i .
A Thermal Hecti chemistry A Thermal A Toxic by
A Chemical EITECLIVENESS Chemical products

Irradiation A Trace elements

Free radicals & Transition metals

EPR solutions
EMXnano package
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EPR Solutions for Pharma

: BRUKER
Polysorbate Degradation
Impurity profiling - EPR is able to detect free radicals and transition metals traces
down to parts per billion levels!!!
An example: Polysorbate autoxidation
Polysorbates used in drug formulation as a stabilizer undergoes autoxidation
Autoxidation is catalyzed by transition metal ions and results in side -chain cleavage and free
radical formation
EPR detected, identified and quantified the three different free radical impurities
A Vel VAVAVAV AV
ROO* ﬂ q ” N n q
RO*
Lam X.E. et al.(Genentech Inc.), Pharm. Res. (2011) 28 2543
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