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(Accelerator Mass Spectrometry)
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AMS (Accelerator Mass Spectrometry)

I the basics

A 2 Mass Spectrometers and an Accelerator in series
U major focus on 4C detection (carbon dating)
U sampl es @ conv e rgraphitedgas imtroduatidn blso passibée]
U 103to 10%x more sensitive than Liquid Scintillation Counter
U ~1000x more mass sensitive than Mass Spec.
U 10%° more sensitive for 14C than for 13C

lon source (of GSK 250kV SSAMS) Side view of High Voltage Deck




What is AMS?

Quantification, but NOT structural identification of 14C labelled analytes !
i Sensitive Isotope Counter would be a clearer name for the technique
i GSK has demonstrated mass sensitivity into the low fg/mL range

Measures extremely small quantities of rare isotopes
o 14C incorporated into molecules as a tracer
i direct analysis of neat/diluted sample or following analyte isolation

|sotope ratio provided by the AMS T from combusted sample!
Carbon content of samples provided by elemental analyser

Result can be expressed as disintegrations per min./mL
i alds comparison to other radioactive content data
i converted (using specific activity) to unit of mass/volume eg. pg/mL
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The graphitisation proc
flames, furnaces and cryogenics
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The chemistry of graphitisation

Combustion stage /
/quartz tube

Sample eg. plasma, , LC fraction is flame-sealed in
Quartz tube placed in furnace:
sample + Cu0 2" Cu0,/Cu +CO, +N,

Reduction stage

Zn is present to become @ Is TiH, as a source of hydrogen.

2H, + Ti
CO + H,0
—— CO+2n0O

I + H2 Cobalt catalyst C + HZO



Analyte isolation sample prep:

C followed by off-line analysis by AMS [ nhLC+ A

Parent peak isolation by chromatography

Human
plasma
sample or
extract Parent
fraction
collected
from each
Fractions graphitised sample
prior to analysis by AMS




What standards/QCs are run?

Instrument standards
Pooled ANU (sugar harvested in 1950s) graphite for instrument ratio normalisation [x3]
Synthetic graphite for instrument background check [x3]

Graphitisation process standards
Carbon carrier blanks [x6 (or more dependent on batch size)]
ANU graphites [x6 (or more dependent on batch size)]

Analyte peak isolation standards (initial sample prep. & LC) and QCs

Spiked analyte recovery constant biological matrix (eg. plasma) standards [x5 (single
concentration)]

Spiked analyte QCs in biological matrix (eg. plasma) [x9 (3 @ 3 concs.)]
Total of >=32 standards or QCs of one sort or another (>= 24% of a 134-cathode wheel)



LC+ AMS Assay nVal

-viva la diferencia !1?
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* Much of the following content is taken from a recent publication?
In Bioanalysis, Vol. 3, Issue No. 4, Feb 2011




Key differences between LC-MS & LC+AMS

Tandem and off-line techniques

Data output

Interference

Detector response type




Validation of LC+AMS assay

I general principles

Fitness for purpose
Appropriate scientific rigour should be applied in lieu of formal guidance

Assay will likely be used only once, to support a specific clinical study
i at one analytical facility; no method transfer to another AMS facility

Build on analytical expertise for particular analyte
i pertinent existing validation data i eg. stability & freeze thaw
i fresh samples may be generated to check integrity of analyte isolation

Total *C data gathered from same samples as Parent PK
i acts as a reality check and aids definition of dilution scheme
o if necessary PK and total 1*C data can be checked via metabolite profiling



Validation of LC+AMS assay

I common themes consistent with BMV

Reference materials

Selectivity

Accuracy

Precision

Stability T possibly rely significantly on prior knowledge?

Notable items 1
AMS instruments are linear across several orders of magnitude?3
o very little inter-instrument variation#

Once sample combusted to harvest graphitei a | | Nt he s a
No matrix effects to consider
Graphite sample stability not of concern (5730 year half-life !)



Clinical study designs

supported & enabled by AMS
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Clinical study type, primary output, decisions
and fAcustomer (s)o

Study Type Primary output Decisions Main Customer(s)
*C Nanotracer ADME info. Assessment of DMPK
(@kafil i ght | @nd. fhdsshalahce s metabolic liabilities Safety Assessment
& conventional Human extractability) Regulators
ADME study (HRS); Aid design of QTc
study

Dosed via therapeutic route

Microd
Team
(stand al
[Cold or 4
dose of ¢ 100ug
PO ro
IV 14C tracer + Absolute Bio. % Direct formulation Project Team
Metabolism info. ~ effort? Clinical PK/IDMPK

Oral therapeutic

(concomitantly) Formulation scientists

Project progression? Regulators



Assay quality
- What is appropriate?
- What do we need?

- What is achievable?
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