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Pharmacokinetic/Toxicokinetic (PK/TK) bioanalysis of a
biological compound by ligand binding assay (LBA) typically STUDY 1 (PK BIOANALYSIS) STUDY 2 (PK BIOANALYSIS) STUDY 3 (BIOMARKER ANALYSIS)
requires developing a specific and tailor-made method,
entailing extensive generation times for drug-specific Performance with kit procedure: Performance with kit procedure: Kit-based method developed for a biomarker quantification:
critical reagents, such as antibodies. Commercial kits are . : . ' ' ' ' :
reagents, . MM- Kit method repurposed during method development to adapt to mAb Multiple kit lots used for method development with no issues
potential solutions that contain ready-to-use assay plates ID TR S reclinical study requirements: » Method validation initiated a few months later due to other delays.
and critical reagents with recommended procedures, which ' - o : : i At i :
itica g P P 0.008 + Reference standard used from the sponsor. Original kit lots unavailable, therefore the validation was initiated with a
can significantly accelerate the development of an LBA 1A stp1 5 09 4908 105 1000 . new kit lot that was successfully qualified.
: e 0.036 | | e Suggested curve range increased from 0.1 to 10 ng/mL to 10 to 1000
mgthgd. However, as theY Ia.Ck the. reqwr.e(.zl specification stz 15 219 44951 94 997 ng/mL to accommodate matrix effects and an estimated C_.. of 54000 * However, multiple failed evaluations observed with the new kit [ot.
criteria and standardization in critical reagent i 0.093 | ' 5 max
characterization to support regulated pharmacokinetic (PK) { STD3 25 *81‘23* *UCV  *UCV  *UCV ng/mL Em LL(c:)c; OP(CJIC
. . . v ' D ipti ; 1.50 L)|(1.50 L)[(6.25 L)[(9.38 L)((12.5 L
and pharmacodynamic (PD) studies, repurposing must be [ 8,231 T - ecrlptlon ng) (1.50 pg/mL)|( i m )|( /m )|( /m )/(12.5 pg/mL)
made to align the method with regulatory study e : -I--Z_ Acceptance 9 Accepted _COBSNOMS
requirements. This may involve updating the reference e STDS 100 (0 91901 18 919 - e A 1u3c§/ f—iig 223 oy
. . 0.100 1.c;oo 1o.|ooo 1oo.looo 1ooc;.ooo 1000(|).ooo * (ng/ ml_) (ng/ ml_) ( g/ml_) 0 . * *
standard, the standard curve range, and the matrices. sconcenatons/biLions> sTo6 150 037 157522 112 105.0 RAT488189  Male <LLoQ 9.35 586 -16.3 10 Accepted Pr(e;:zx; ' 0.576 NA 1.39 *Ucv 9.36 11.3
Further challenges pertain to limited quantities of specific 1 14 L = o ey == ey N A A 38 cos 501 163
: NA NA 1.38 5.58 9.01 116.7
. . . . e Unacceptable %C.V. observed SID7 1230 g5y 236.1881 86 | 1027 e e 9.00 0L i 6.3 Y . Precision 2 ,
kit lots that can impact long-term planning as clinical 1530 RAT488192  Male <LLoQ 10.2 2.0 513 -26.7 N 11 Rejected —  oxy) 0.616 NA 120 4.97 72 111
° I : * * * ; ; 10.643 NA 1.49 6.23 8.85 116.9
studies require. Therefore, kit lot-to-lot qualification needs Slglnaldplatelau not reached | °TD8 330 4y 53e TUCY UGV TUCY e T — — — L N 10.359 0.976 1.25 5.18 10.6 12.1
: * Color development issue suspecte oo | s 2B ceeod as | smne RATA88200 Femal LLOQ 9.55 45 597 4.7 N 12 Rejected  Precision 3 0.443 10.825 1.22 14.53 16.74 12.2
to be properly planned anql .exec.:uted. We prowde examples | 734 RAT488200 Fzzzlz :LLO 259 4 o2 s N = e = . »r —
Q
of such challenges and mitigation strategies to repurpose st010 750 23 sycy *ucy *ucy RATA88202 Female  <LLOQ ucv NA 535 23.6 N 0.464 1.01 11.09 5.31 8.69 11.8
commercial kits for regulated PK bioanalysis. e RAT488203 Female <LLOQ ucv NA 336 -52.0 N 0.413 1.28 1.31 5.23 7.92 11.0
STD11 1000 27°° 985469 152 985 13 Rejected  Precision4  0.499 0.999 1.31 5.12 17.24 10.1
Method was further optimized: Matrix interference from individual matrix lots observed during validation. !gff: ,112(; 1;; ;’:ig ::gg ﬁ;
OBJ ECTIVE(S) * Sample loading volume decreased from 100 to 50 pL. e Under-recovery at lower limit of quantitation (LLOQ), quality control (QC), Concluc
« Stop solution volume and concentration updated from 50 pL of 2 N to 100 and high QC (HQC) levels. ONCIusions.
ThIS poster descrl-bes challenges observed with kits in three uL of 1 N. +  Unacceptable %C.V. [upper critical value (UCV)]. An investigation and ? retrospective review of all data revealed:
independent studies: e Substrate incubation time decreased from 20 to a 15-18 min range. o * 75% of the runs with the new lot had > 2 UCV samples.
1. Kit repurposing to improve the coefficient of variation * Shaking step added following stop solution addition. Method was further optimized: * 10% of the runs with the old lot had > 2 UCV samples.
(%C.V.) robustness * Minimum required dilution increased from 50- to 100-fold. » Manufacturer confirmed the faulty lot after internal inter-lot testing.
Kit repurposing to minimize matrix interferences o sample o * Kit Sfu!Opl'Ed bIockmg. buffer now f||terfed to re.duce UCV, arising from  Extensive qualification required for kit lots, as one successful run may not
Kit lot-to-lot qualifications m Mean ‘° Recovery precipitates observed in the plates following blocking. identify potential issues.
. oo 0672 » LLOQ raised from 10.0 to 50.0 ng/mL.
STD1 5 000 4953 04 991  Color development monitored prior to adding stop solution.
M ETH O D(S) 2.500- 0:118
/ STD2 15 15.72 0.3 104.8 CO N C LU S I O N S
t 0.118 _ .
A brief summary of the kit-based methods in question: stp3 25 918% ouse 32 o7s Performance following repurposing:
. . .. 1,500 0.176 . . .
o Study 1: Method to quar.]trfy 3 recomb|n.ant protein in a - <os - gggg 10911 ) o5 “- ° C.omr.nerclal klts.can greatly accelera.t? MD for PK/TK blOar?alyseS to meet
phase 1 clinical Study with hea|thy SUbjECtS. Reference 0706 e | 700.0 | Acceptance timelines, espeC|aIIy when drug-SPECIfIC reagents are unavailable.
- - o STD5 100 100482 2.1 100.5 Mean Conc. [Mean Conc.| |, Mean Conc.| |,
stand.ard frgm the. sponsor was used with the kit S , , 0964 (ng/mL) * Potential challenges should be kept in mind in order to repurpose the kits
supplied instructions.  Method lacked robust o wmo o wmow w3106 0 g gy MOA2 LA 974 RAT497751  Male <LLOQ 27.7 7.8 681 for regulated bioanalysis
%C.V. between replicates, signal plateau not reached STD7 250 1ooc 25923 12 1037 R B :ttgg =L = = =L z - | - | |
due to likely issue with color development. R oW 2127 e RAT497761 Female  <LLOQ 26.3 123 623 -11.0 Y ) Long-t-erm p.Iannlng 15 |mperat|ve. du.e. e Im.ntatlons with the avallable
. Study 2: Method to quantify a monoclonal antibody 2202 RAT497762  Female <LLoQ 23.4 -22.2 584 -16.6 Y guantity of kit lots, as lot-to-lot variability can impede progression.
. ; " ) STD9 600 o7\l 59746 02 996 RATA97763  Female <LLOQ 27.2 93 628 110.3 Y
(MAb) in rat se;um.. hRe:reEFe stapdgrq rom e o | e o %C.V. and %recovery in acceptable range.
sponsor was used with the kit-supplied instructions. 3.47 ' ' |
* Study 3: Method to quantify a biomarker. After Conclusions: * Filtration of the kit-supplied blocking buffer aided in reducing UCVs.
successful - method  development — (MD), = methoc ' * Increasing the minimum required dilution (MRD) and the curve LLOQ
validation was initiated with a different lot due to the * Kit-supplied stop solution was swapped for an in-house preparation. tioat dg trix interf 4 S ( | E N ( E S
unavailability of the lot used in MD. New kit lot had * Additional updates to the kit-recommended procedure improved assay Mitigated matrixinterterences.
%C.V. Issues, as later confirmed by the manufacturer. performance significantly.
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