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Therefore:

For GLP methods: /
Animal Studies: 250 methods

<~ Dog

\ 750 Methods
Monkey

Rat

Clinical Studies: 5 Methods

DRF, BID DRF, Juvenile Rat, 7 day TK, 28 day TK, 13 week TK,
Telemetry, Irwin, Micronucleus, Carc. ........




Challenges for Bioanalysis of Large Molecules:

Regulatory: GLP, Guidance, White papers...

Science & Technology:

Sensitivities (for LC-MS/MS), (Poor lonization, m/z limitation,
Multi-Charge Species, difficult get dominate product ions)

Stabilities, (blood, plasma, especially pro-drugs):;
Chromatography, (endogenous, interference, Metabolites)

Examples: Exenatide (Byetta, MW. 4,187), Glucagon (MW. 3,485) and Salmon
Calcitonin (MW. 3,455)

How to solve these challenges easily ? Take advantages of

' ~ Power of Next Generation....... (API-5500 Q Trap or others) .
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Advantage 1: Scan Rate can be much

faster than API-5000 & API-4000 !




Linear Accelerator™ Trap Technology
Advantage 2. Speed and Sensitivity in lon Trap

Higher Linear lon Trap Sensitivities

Linear Accelerator™ Trap

Faster Scan Speeds and Cycle times
20,000 amu/sec
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Lose lons;
Plus: Endogenous Compounds Interferences




Exenatide

nin from Sample 1 (Exenatide) of ...
396.4

MRM
838/396

Product lons of m/z 838.3

Signal, not strong;

Endogenous Interference,
High

Accumulate lons in Trap (API-5500 Q Trap) to Enhance
the Signal (note: Fast Scan Rate with good fill time !)
MRM3 to get r|d of Interference

e Trap More | S



E 8

i

MRMS3
838/396/202 Conc (ngimL)

s 5 5 ¥ b 8 4 o8 ob 08§08 yoyososogoyE

Test051109.rdb (Exenatide-1): "Linear" Regression ("1 / (x * x)" weighting): y = 809 x + 477 (r = 0.9958)

Area, counts

Method in Clinical Sample Analysis: LLOQ is 0.1 ng/mL




Comparison of Sample Analysis Data for Exenatide
in K,EDTA Human Plasma by LC-MS/MS & ELISA Methods

Spiked Calculated Conc. Accurac Calculated Conc. Accurac
Sample # Conc. By LC-MS/MS y by ELISA
& ng/mL y (%)
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1) In general, Results from ELISA are higher which may be from cross-
reactions with Exendin-4 (3-39), GLP-1 or Glucagon.....
2) Exenatide kit from AB BioLabs Inc. (Cat#: SEK 0130-01B).
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Power 1:

On API-5500 Q Trap: Take advantage of Fast Scan rate with
appropriate fill time in Trap to Enhance lon Intensity (Sensitivity) &
Reduce Background to increase S/N ratio as well by MRM3,




Salmon Calcitonin:
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Calcitonin is a 32-amino acid
linear polypeptide hormone
produced by the C-cells

MW. 3,455 Da

+MS2 (687.30) CE (35): 0.201 to 0.267 min from Sample 1 (TuneSamplelD) of Calci...
1151

Product lons
of m/z 687.3
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1) Week Product lons; 2) Small fragment ions (no dominate ions; no grand daughters)
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http://en.wikipedia.org/wiki/Hormone

Therefore: in these cases, MRM3 can not be used; the “POWER 2”
can be considered (Take advantage of high resolution
with fast scan rate of API-5500 Q Trap)

But, here “High Resolution” is not from TOF instruments for
Accurate Mass Determination ! Not MRMPR

+ Anslyst - [Tune Meth... | 8 |Document] - Microsof, .
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Note: Need carefully chose “Fast” scan rate combines with the “high
resolution” (or Why do we need “Fast” scan rate with “High”
resolution?)

To avoid no enough time
points to construct the peak
& lost the highest point
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Linear" Regression ("1 / (x * x)" weighting): y = 4.27e+003 x + -17 (r = 0.9975)




+Q1: 6.161 to 6.461 min from Sample 1 (TuneSamplelD) of Glucagon_Q1.wiff (Turbo Spr...
871.8

[M+4H]*

Glucagon (GlucaGen)

e Vo

[M+3H]*3
A single-chain - I
polypeptide containing 29
amino acid residues

Multi-Charge lons
+MS2 (871.70) CE (35): 4.508 to 5.059 min from Sample 1 (TuneSamplelD) of Glucagon...
MW. 3483

Poor Product lons, For sure grand daughter
even worse !, i.e. MRM?3 does not w
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http://www.rxlist.com/script/main/art.asp?articlekey=7766
http://www.rxlist.com/script/main/art.asp?articlekey=2222

XIC of +MRM (2 pairs): 871.700/216.000 Da ID: Glucagon from Sample 1 (5 006 11203 STD 1 1.1) of 11203005M006.wiff (Turbo Spray. Rt ot i 3510
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XIC of +MRM (2 pairs): 871.700/216.000 Da ID: Glucagon from Sample 1 (1018 11203 STD 1 11) of 11203001MO18.wiff (Turbo Spray). Max. 764.8 cps. 11203001 021011.rdb (Glucagon): "Linear” Regression ("1 / (x * )" weighting): y = 0.0233 x + 0.00226 (r = 0.9957)

5.8
56
5.4

0.25-250 ng/mL in Plasma

Intensity, cps
Analyte Area / IS Area

90 100 1lo 120 130 140 150 160 170 180 180 200 2io 220 230 240 250
Analyte Conc. /1S Conc.

High Resolution with fast scan




Comparison of Sample Analysis Data of Glucagon
in K,EDTA Human Plasma by LC-MS/MS & ELISA

Spiked Calculated Conc. Calculated Accurac
Sample # Concentration By LC-MS/MS Accuracy (%) | Conc. By ELISA (%) y
ng/mL ng/mL ng/mL

0
| sample1 | 025 | o216 | 86 |
| sample3 | o5 | o4 | 86 |
| samples | 1 | o096 | o6 | a0a | 104 |
| sampleo | 25 | 23 | 89 | 203 | v

| sample10 | 25 | 226 | o0 | 31 | 20 |
| Meanl 007 ] | 411 |

1) Two method results acceptable, but ELISA had high end data may be due
to cross-reactions with Insulin, Proinsulin, GLP-1, GLP-2 etc.;
2) ELISAKkit from Peninsula Labs, LLC (Cat. No. S-1211)
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Power 2:

On API-5500 Q Trap: Take advantage of Fast Scan rate with
appropriate “High Resolution” in Q1 & Q3 to Reduce Background &
Interference to increase S/N ratio by high resolution MRM.

Limitations:




Conclusion:

Take advantages of High Scan Rates & Trap
more lons to overcome the challenges in
Sensitivities, Interferences and chromatography
area, in some cases, to establish Reliable
Bioanalytical Methods to meet regulatory &
Science needs.




Thanks &
Questions




