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Improved sensitivity for LC-MS quantitation of biologics in plasma using Trap-and-Elute MicroLC-MS’Fg‘: :
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INTRODUCTION THROUGHPUT AND ROBUSTNESS IMPROVED SENSITIVITY Table 3. Sensitivity improvements using M3 MicroLC. Improvement in S/N resulted in improved LLOQ's for the
guantitation of the peptide drugs glucagon and insulin glargine, the monoclonal antibody infliximab, and the
Quantitation of peptide/protein biotherapeutics in plasma is important during all stages of drug development. While Similar chromatography of the peptides was seen between analytical and microflow LC. As an example Figure 3 | In order to determine how much the LLOQ's for the studied assays were improved by the increased S/N ratio when | @ntibody drug conjugate ado-trastuzumab emtansine.
traditionally immunoassays have been used for the quantitation of such analytes, more recently LC-MS has been shows a comparison of the analytical flow direct injection LC-MS method and the microflow LC-MS method for | using MicroLC, standard curves for each assay were measured with both analytical flow LC-MS/MS and microflow
adopted becal_Jse o_f its high selectivity, accuracy, and precision. The a_lntlbodles or peptIC_ieS can be enriched from infliximab. Taking into account the additional 1 min loading time for the Trap-And-Elute Microflow LC-MS method, LC-MS/MS. Tables 1 and 2 show the comparisons for insulin glargine and ado-trastuzumab emtansine . The LLOQ’s
the sample using different approaches, e.g. solid phase extraction or immunoaffinity enrichment. As the volume of throughput is maintained, while loading the same 20 uL of sample as was injected in the analytical flow method. for both methods were determined using the requirements of a precision < 20% and accuracy between 80 and 120% Analyte Matrix Sample Used S/N LLOQ Linear Dynamic Range
blood draqu from_a small anlmal_durlng DMI?K studies |s_I|m|ted, senS|_t|_V|_ty of an L(_:-MS based mgthod has at the LLOQ, and at any higher concentration a precision <15% and accuracy between 85% and 115%. The LLOQ’s (ML) Improvement  Improvement (ng/mL)
become critically important. In this presentation we describe how sensitivity can be improved by using microflow LC In order to determine the robustness of the Trap-And-Elute Microflow LC-MS method, a high concentration of | for all assays were 4-5x improved with microflow LC (see table 3).
for t_he analysis of the peptide drugs glucagon and insulin _gIargme, the monoclonal antibody infliximab, and the infliximab (10 pg/mL) and SILuMab (1 pg/mL) was digested. A total of 1,000 20 pL injections were analyzed over a P . = . 2 15 55 000
Antibody Drug Conjugate (ADC) ado-trastuzumab emtansine. period of 5 consecutive days (figure 4). No clogging of tubing, electrode or columns was observed. All 1,000 | Table 1. Microflow LC-MS/MS analysis of insulin glargine in human plasma. Calibration curve data for analytical flow and P R
injections were completed using the same trap and analytical column. CV % for peak area for the signature peptide | microflow LC shows 5x lower LLOQ with microflow LC. Ado- Rat plasma S0 4 S 1-100,000
MATERIALS AND METHODS used for quantitation was 4.35%, while the CV % for the SILuMab standard peptide was 6.13%. e Lo N trastuzumab
Actual Concentration Mean calculated Accuracy CV (%) Mean calculated Accuracy oV (%) emtanSI ne
Sample Preparation: Solid phase extraction using a mixed-mode sorbent was used for glucagon 1. Insulin (pa/mb) concenyaten (pamt) %) concentration Permb) %) Insulin glargine Human plasma 250 3.5 5 0.01-10
glargine, infliximab and ado-trastuzumab emtansine were enriched using immunoaffinity with high capacity ,Analytical flow LC .y Microflow LC ;: :j: :j: ::: ;zz 19022 1:
streptavidin coated magnetic beads (SCIEX) and biotin labeled antibodies against the targeted analytes. Immuno- 16 + 0es B S 102 o - s00 o0 \s Glucaaon Rat plasma o5 5 5 0.1-100
enriched proteins were eluted and digested using Trypsin or Trypsin/Lys-C. Signature peptides of the proteins of 1?22 ggeg A 100 057 o o6 104 104 58 g P '
interest were selected based on criteria such as digestion efficiency, stability after digestion, chromatographic T L 10 ce7 500 482 % 14 486 o7 10
behavior and MS/MS sensitivity. Isotopically labeled analogs to the targeted analytes were used as internal 2 o g oo L 1,000 990 % 061 1,056 106 34
standards £ g0 £ 5085 2 e 5,000 5,276 105 1.3 4888 98 13
' 6 0ed 4085 | . = 3e7 | 10,000 10,300 103 1.3 9,922 99 0.50
| Immunocapture I I MS sample prep 4.0ed 2222 l! I 1067 2e7 INA A L_/g CO N C L U S I O N S
{« CHeTrem [T A FT 2222 .h_ ;223 B ﬂ - e I —— oe0 _ _ T_able 2. Microflow LC-MS/MS analysis of ado—trgstuzumab emtansine in rat plasma. Th_e calibration curve data for_the » MicroLC-MS/MS improves the LLOQ’s for the studied peptide and mAb drugs with a factor of 4-5x compared to
V C& o i 05 10 15 20 i?m?;'om?: 40 45 50 55 05 10 15 Tzinge fn.Sn 30035 40 ' Cfime,min ' S|gne_1t_ur_e pe_ptlde IYPTNGYTR from_ the total ar_1t|b0(_jy assay of ado-trastuzumab emtan_sme showed a 5X increase in using analytical LC-MS/MS
e ) (‘ Vo e i ’ | sensitivity with a wider linear dynamic range with microflow LC-MS compared to analytical LC-MS.
sensm rE S I s Figure 3. XIC Chromatograms for the ana|ytica| flow LC- Figure 4. Microflow LC-MS robustness and reproducibility. B - . . . . . .
| e —————“ MS method (left) and the Trap and-Elute Microflow LC-MS Peak area reproducibility for the infliximab peptide Traditional LC-MS/MS Microfiow LC-MS/MS » Linear dynamic range and carryover are equal or better when using microLC versus using analytical flow LC
\,g I;US CCCCCCCCCCCC . . r . . YASESMSG”DSR over 1’000 in'ections was 435 % A) . Actual Concentration Mean Calculated Accuracy " Mean Calculated Accuracy " o . )
oy L Sample loading ; Sample ; method (right) for the infliximab and IS signature peptides. Total lon Chromatograms for iane ction 1 and 1000 sh(ovzl (ngimL) Concentration (ngml) (%) ' UV Concentration (ngiml) (%) " 7 > _The Trap-And-EIutg yvor_kflow allows for similar throughput and robustness as analytical flow LC-MS/MS, while
X M on trap analysis identical separation and peak shapes. (B) : ” .- - — Injecting the same injection volume
< — 5 4.63 92.63 7.48 4.87 96.92 7.61
;Z l;zz 191::: ;ZZ lZ:j 1:::: ZZ » Immunocapture-Based Target Enrichment is an effective sample preparation method for insulin glargine and
Figure 1. BioBA immuno-capture enrichment workflow. Figure 2. Valve positions for the Trap-and-Elute microflow LC. pres ks YT o e Py mAb’s quantitation by LC-MS/MS
1,000 921.6 92.16 0.71 921.6 92.16 4.38
Analytical Liquid Chromatography: A SCIEX ExionLC™ AD HPLC system was used for the high flow LC-MS IMPROVED SIGNAL TO NOISE RATIO (S/N) 10,000 10,120 10124 400 10,930 10927 056
analysis. The columns used were a 50 x 3 mm Kinetex C18 2.6 pm 100 A column or a 100 x 2.1 mm Kinetex C18 _ _ _ o _ _ _ S o MR SET REESs REFERENCES
2.6 um 100 A column from Phenomenex (Torrance, CA, USA). Mobile phase A was water with 0.1% formic acid, S/ Nlr?'tl(l)f:)f thfésgnattjrsl) p?)epi':&des for the alss?_ys stuscile: mcr;as)e(clié,ro;n 3-? —6x US'Q[?] rglirr]ofloz\;] '—g '”fttiadooé 1205000000 ::ZS 1:::: ;Z; :ZZ 19°39‘2557 j:‘;
- el Wi i - i analyticl flow ee table 3). As an example, figure 5 shows the s for glucagon with both methods at the 0. : - : - : : - . " o : ,
and mobile phase B was acetonitrile with 0.1% formic acid. A reversed phase gradient method was used for y ( ) P g 9 g 1. Remco van Soest and Lei Xiong. Sensitive Quantitation of Glucagon in Rat Plasma with Trap-and-Elute

ng/mL level. Signal improved by a factor 10, and S/N improved by a factor of approximately 5.

separation of the signature peptides!. The column temperature was kept at 40° C. Injection volume was 20-35 pL. MicroLC-MS. SCIEX Technical Note, Document Number: RUO-MKT-02-4268

Microflow Liquid Chromatography: A SCIEX M3 MicroLC-TE system, with two microLC gradient pumps and an _ _ CARRYOVER 2. :-\r)r?rrnnlj:r?o\é:zr;)ti(r):-sl?;[:snedd\'(Ilgfgne'lt_:;:r?rili;?]?gg:]t'lo;ngf';?as[l)]-lg]n((ilglrgtlgel\/;ir::rHo:‘chr)nvsrll_CPli/lsglll?/lgltgglI(E:)(zrprgclz?ﬁilsgl (Iilfote

|nt|egrated alijttc)lsa_rphpger Walszl(‘)szdc'ﬂ Coggngggncvl\_”tgglggme (;no_m]ted (é(?)lurr(l)nsoven I(—ISA(IS_ICE)>I<3) ' At%lo XE %%Ténztgap 1100 4 il 11000 - In order to reduce carryover when using microflow LC to the same level as what is seen with analytical flow LC, the Document Number: RUO-MKT-02-5037-A ’

ﬁ?nuf;?) %aE:SglEV;I(I) or Olllfznx 100 mmrl(\)/lrgnoCap c18 f\/lonolit% a(lngCIeErl\?CES); aﬁa?;'gzzal cqumr?F\)/vlaseused. Mobile 1000 1 Analytical flow LC | 10000 {  MicroflowlC ¢ trap column is washed at a high flow rate off-line from the analytical column utilizing the M3 MicroLC gradient loading | 3. Remco van Soest and Lei Xiong. Improving Sensitivity for an Immunocapture LC-MS Assay of Infliximab in Rat
. : . 0 : . : o : 0 S00 - scoo - pump. As an example, using this wash method, we observed carryover of <0.01% for insulin glargine (Figure 6). For Plasma Using Trap-and-Elute MicroLC-MS. SCIEX Technical Note, Document number: RUO-MKT-02-3413-D

phase A for the analytical gradient was water with 0.1% formic acid, mobile phase B was acetonitrile with 0.1% 00 1 =000 | all analytes the carryover after injecting the highest concentration of the linear range (ULOQ) was <20% of the | 4. Khatereh Motamedchaboki, Remco van Soest and lan Moore. Sensitive and Accurate Quantitation of the

formic acid. Flow.rate wes 8-10 pL/min. The colump temperaturg was set 10 40 C Injection volume was 2-0_35- - e 7000 - response at the LLOQ. Antibody-Drug Conjugate ado-Trastuzumab Emtansine in Rat Plasma. SCIEX Technical Note, Document

For sample trapping, mobile phase A was water with 0.1% formic acid, and mobile phase B was acetonitrile with T oo ] i : _ :

0.1% formic acid. Sample was loaded from the injection loop onto the trap column using 100% A at 25 or 50 pL/min — Zz el ﬁ number:RUO-MKT-02-5037-A 01/2017

flow rate. After analysis, the trap was washed with 95% B at 50 pL/min for 5 minutes. - - ’ .

Mass Spectrometry: A SCIEX QTRAP® 6500+ with lonDrive™ Turbo V source was used. For the microflow LC _— o 2 e J TRADEMARKS/LICENSING

experiments, the standard electrode was replaced with a 25 um ID electrode (SCIEX). Source and gas parameters oo ] A\M GZ | 150§ 1 \ N o | .

were optimized for both analytical and microflow LC-MS/MS -4, MultiQuant™ 3.0.2 software (SCIEX) was used for — L A o A a st o '.\ “h || JW J]f“ M\ \ AB Sciex is doing business as SCIEX.

data analysis. Data was subjected to a 1 point Gaussian smoothing, and a 1/x* weighting was used for the linear } - . o B e, T wsf 1N ] %J&JL!',)U: J \fyt-.;;' A i © 2017 AB Sciex. For Research Use Only. Not for use in diagnostic procedures. The trademarks mentioned herein

regression of the calibration curves. Sample for both microflow and Analytical flow LC-MS analysis was prepared on s e 22820 50 00 e ae as 0 are the property of AB Sciex Pte. Ltd. or their respective owners. AB SCIEX™ is being used under license.

the same day to exclude variations in response due to sample preparation. Three to five replicate LC-MS injection Figure 5. Improvement of S/N for glucagon. Document number:[RUO-MKT-10-5374-A]

were acquired for both the analytical flow and trap-and-elute microflow LC analysis. Figure 6. Carryover for insulin glargine after injecting the extract of a sample spiked at the 10,000 pg/mL level. Carryover '

based on peak intensity was less than 0.01%, and low enough to declare 10,000 pg/mL as the ULOQ.




