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Developments in Ultra FAIMS
Instrumentation for Standalone and
Hyphenated Applications
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Torr = T + {.M.Kgm? (E,/N)?/(3ky)

T = Drift gas temperature (K)

¢ = Energy transfer (collisional)
efficiency factor

M = Av. MW of carrier gas

Ken = Field specific lon Mobility
(m2.V.s)

E, /N = Field / number density (V.m?)

Boltzmann constant (J.K1)

E/N (Td) at 1atm
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Features of use
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induced-dipole species

Desolvation — loss of ion-dipole /ion- (’ N
M(Xn)+/- 2 M(Xn-1)+/' + X

Adduct dissociation (e.g., ionic H bond
cleavage)

(MH) —  (MH)* + M

Fragmentation (covalent site)
(ABC)*- —» (AB)*-+C

Conformational (geometric), e.g. - .
Barrier to internal rotation

Folding (high MW multi-charged
molecular ions (peptides, proteins)
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lon dissociation'processes g™ (Ferons
27MHz cycle < Dy > “Hot” For hypothetical ion
A D ~12ns dissociation process -
o 24 4 k
| | = = 1 MA* —> M* + A
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¥ time (ns) Ey=AH-RT
150 E, =Association energy
Fragmentation / decomposition o
AH = enthalpy of Association
§ . (covalent cleavage)
5 20 k(T.;r) = A exp@GWPRT,, )
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s (e.g. ionic H-bond) ~
[ “In filter” Dissociation when -
% Cluster Desolvation
- (ion-dipole) 1/k(Terf) < X Deeny
\_ /

< — ——Compensation Field — 4+ —>



Field Dependent Diffusion Losses o
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lon Kinetics -
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M,H* — MH* + M

Dimer may be predominant
at low Field since dimer
formation is kinetically /
thermodynamically
favorable

But at higher fields one
observes breakdown and
dimer re-association cannot
occur in the lon-filter

Monomer “resurges”
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Transmission
spectra "

Fragments |

Stable ions
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| a — Low field principal ions

b — Low field fragment ions
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Mining the E.;

Analyte apeak # Analyte b peak #

Large amount of information . l{'w“ll EIOENE
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Ultra-High Fie

Differentiators

Ultra high field operation
(> 80kV.cm), high
effective ion temp.

Very high frequency
separation field (27MHz) —
pulse time scales on
order of ion collision
frequency

Very short ion residence
time (~30uS)

Atmospheric pressure
operation

Enablers

Narrow separation
electrode gaps (35um)
combined with RF-drivers

State-of-the-Art high field
drivers combined with
nharrow, precision
engineered electrode gaps
(35um)

Short length (300um) ion
separation channels

Ultra high fields & short
separation Channels

Data — e.g. ion kinetics
(fragmentation at high
effective ion temp.)

Separation not dependant
solely on conventional ion
cluster / de-cluster

model — additional
information

Fast separation — E_;E|
scans on few second
timescale

Extreme Sensitivity -
(PPb,)
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Applications

Real time gas and vapor detection —

= VOCs, toxic gases / vapors
= QOil & Gas

» Food & Beverage

= Head space sampling

Fast response combined with
extreme sensitivity

LC-UltraFAIMS MS

= Pharma
= Proteomics
=  Metabolomics
Enhanced selectivity

Faster separations (reduced
chromatographic time)

MS sensitivity enhancement

-,

Electrospray
UltraFAIMS-
MS interface
module

Electronic
drivers
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Tune system to the separation “Sweet Spot”
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Direct headspace analysis of Crude @il
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e.g. Metabolite separation
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Budesonide assay (without LC)
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