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ABSTRACT . Specificity . LLOQ (Sensitivity) Table 5. Accuracy and Precision Results in Monkey Plasma at 150 pg/mL. . Stability in Injection Medium
Similar results observed in Rat Plasma.
An analytical HPLC method was developed and validated for the quantitation of a Figure 2. Blank chromatogram of Monkey Plasma. The anal i i i
_ : _ yte response at LLOQ was at least 5 times higher than the blank response in rat _ Tabl PR TP IR - "
therapeutic aptamer (TA) in both rat and monkey plasma. The method employs di- No interfering peaks were observed at the Retention Time of the TA with area plasma and at least 8 times higher than the blank response in monkey plasma. Theoretical Measured able 9. Stability in Inje?tlon Medium in Monkey Plasma under Refrigerated Conditions .
gestion of the plasma samples to liberate the aptamer from plasma proteins followed greater than 20.0% of the LLOQ. Similar results observed in Rat Plasma. C°“°e'l“’it'°“ Analve C°“°e;‘"ft'°“ R 'I"'Z?"_dRe‘m’erlyf?r - Mean s | %RsD 14 Days Analysis.
by analysis using ion chromatography and UV detection at 256 nm. The method is The mean recovery of six LLOQ samples analyzed against the calibration curve were within (hg/mL) naysis (hg/mL) enccovery | ndlvidua’ Ahdlysis | Recovery 2
y y g grapny : . _ 143 95.3
capable of quantitation of the parent compound to an LLOQ of 0.50 pg/mL with a lin- " 20.0% of theoretical with % RSD =20.0% for both rat and monkey plasma. 138 920 The mean Recovery for each validation level was not greater than * 15.0% of Time 0 for
ear range up to 200 ug/mL. The method also resolves the parent compound from its o 141 94.0 both 7 Days and 14 Days Analysis under both Ambient and Refrigerated Conditions.
N-1 thru N-4 truncated species. 0008 1 143 95.3 94.6 Similar Results ob din Rat Pl
oo, Table 1. Lower Limit of Quantitation (Sensitivity) in Monkey Plasma. 145 96.7 Imifar Resulis observed In kat Flasma.
The aptamer is a PEGylated synthetically manufactured aptamer. The core aptamer 0ate _Similar results observed in Rat Plasma. 141 94.0
is a 40-mer (MW ~13 kDa) phOSphOdieSter DNA/RNA O|igOﬂUC|eOtide Composed of > 0'00575 Theoretlc_al . 140 93.3 Observed Concentration Obsereved % Difference Mean of %
unmodified 2’-deoxy nucleotides, modified 2'-O-methyl-nucleotides (to minimize en- < 00 Concentration|  Observed Concentration (ug/mL) %Recovery | Mean Recovery | SD | %RSD 145 96.7 QC Name (ug/mL) Time 0 concentration (ug/mL) | o . | Difference
. . J : “ ” . - 1 : 0.003° 0.48 96.0 150 2 142 94.7 95.0 96.1 3.4 3.5 H9 14 days Analysis from Time 0
donuclease digestion), a 3’-terminus “cap” (an inverted deoxythymidine nucleotide to ; 047 94.0 142 94 7 : : : : LOW-QC1 101 101 00
minimize 3'-exonuclease digestion), and a single phosphorothioate linkage. :ZZ? 047 94.0 143 95.3 LOW-QC2 103 0.99 39
The 20 kDa PEG group is conjugated at the 5’-terminus. o-oowd 0.50 0.46 92.0 93.7 1.5 16 143 95.3 LOW-QC3 0.96 0.94 21 »
o 047 94 0 151 100.7 LOW-QC4 0.95 0.94 -1.1 '
0,001 o 046 92 0 155 103.3 LOW-QC5 0.95 0.96 1.1
Sam Ie Pre - 2.00 4.00 6.00 8.00 10.00 12.00 14.00 . 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 . . 139 927 LOW_QC6 O 92 1 05 14 1
P paration 3 98.7 . . .
123 183-; MID-QC1 90.7 90.0 0.8
To an aliquot (50 L) of each standard, QC, blank and sample 140 93.0 m:g'ggg gg'g 8?'2 '(; 'g
- - = . . . 2.0
25 L of digestion buffer (60 mM Tris-HCI, pH 8.0, 100 mM EDTA, 0.5%SDS w/v) Figure 3. Spike of TA and truncated species N-1, N-2, N-3 and N-4 into Rat Plasma. Accuracy and Precision m:g_ggg 22; 381 ;:13
75 pL of proteinase-K solution (1.0 mg/mL) The Resolution between TA and N-1 was 1.1. Similar results observed in Mon- . Carry-Over MID-QC6 88:1 93:8 6:5
key Plasma. For Intra-Assay Accuracy and Precision six replicates of the LLOQ-QC (0.50 pg/mL), LOW-QC HIGH-QC1 130 133 53
were added. The samples were incubated at 55 + 5°C with shaking overnight for 16 + o (1.00 pg/mL), MID-QC (100 ug/mL) and HIGH-QC (150 ug/mL) were analyzed against a stan- HIGH-QC?2 130 133 2.3
2 hours. Followina incubation. samples were centrifuged at anoroximatelv 10.000 rom for i dard curve. The average, standard deviation and %RSD for all QC levels were calculated. Table 6. Rat Matrix Blanks Results from early in the batch. HIGH-QC3 130 130 00
- il : - Y s and an ote HIGH-QC4 130 134 3.1 19
approximately 10 minutes. The supernantant was transferred into HPLC vials and lyzed b o - :
Hrl)DpLC)-(IUV y the “b W | V! andlyzed by 0014 For Inter-Assay Accuracy and Precision in three separate analyses, six replicates of LLOQ-QC, : - : : - : : HIGH-QC5 130 134 3.1
' o012] LOW-QC, MID-QC and HIGH-QC were analyzed. A second analyst performed one of the three Matrix Blanks after | %Area in Matrix Blank | % Area in Matrix Blank HIGH-QC6 132 133 0.8
o] analyses. The Intra-assay accuracy and precision evaluation was used as one of the separate HIGH-QC comparing to LLOQ | comparing to HIGH-QC
diti > ] analyses. The grand mean, standard deviation and %RSD for all QC levels from all analyses Matrix Blank 1 23.8 0.1
HPLC conditions > i were calculated. Matrix Blank 2 14.2 <0.1
. . > Matrix Blank 3 13.9 <0.1
Column: Dionex DNAPac PA-100 (2 x 250mm) with Guard (2 x 50mm) o : Matrix Blank 4 . 01 . Stability in Plasma Under Ambient Conditions
0.002, I Table 2. Accuracy and Precision Results in Monkey Plasma at LLOQ (0.50 pg/mL). Matrix Blank 5 105 <0 1
Column Temperature: 60 °C 0.000- % n Similar results observed in Rat Plasma. ot o . 8 <0'1
| ‘2.‘00‘ | ‘4.‘00‘ | ‘6.‘00‘ | ‘8.‘00‘ | ‘10‘.00‘ | ‘12‘.00‘ | ‘14‘.00‘ | ‘16‘.00‘ | ‘18‘.00‘ | ‘ZOIOO‘ | ‘22IOO‘ | ‘24‘.00‘ | ‘26IOO‘ | ‘28‘.00‘ | ‘30I00‘ . . Table 10. Stability in Plasma Under Ambient Conditions in Rat Plasma.
Flow Rate: 0.5 mL/min o Theoretical Measured Mean Recovery for .
Injection Volume: 30 uL Concentration _ | Concentration Individual Analysis | _ Mean Table 7. Rat Matrix Blanks Results from late in the batch. The mean Recovery for each validation level was not greater than  15.0% of Time 0.
UV Detect - (g/mL) | Analysis (Mg/mL) %Recovery Recovery| SD | %RSD Similar Results observed in Monkey Plasma.
etector: nm 0.48 96.0
_ _ Fiqure 4 Overlaid chromatoaram of TA. N-1. N-2. N-3 and N-4 047 94 0 Matrix Blanks after % Area in Matrix Blank | % Area in Matrix Blank
Run Time: 31 minutes g ' d T ' 0.47 94.0 HIGH-QC comparing to LLOQ comparing to HIGH-QC o o Mean of %
_ _ 1 046 92 0 93.7 _ o . % Target after 24-hour | % Difference )
RT: Approximately 15.0 min | Ve 510 Matrix Blank 7 22.5 0.1 QC Name | % Target Time 0 storage from Time 0 | Difference
o1e] 0.46 92.0 Matrix Blank 8 12.3 <0.1 from Time 0
Injector Washing 75% 25 mM sodium phosphate dibasic in water (pH 7.4) and " 0.61 122.0 Matrix Blank 9 11.5 <0.1 LOW-QC1 115.7 3.8
Solution: 25% Acetonitrile containing 400 mM NaClO, 0.4 8-22 182-8 Matrix Blank 10 08 <0 1 LOW-QC2 110.3 3.8
0.12—; 0.50 2 0:47 94.6 101.7 99.0 8.5 8.6 Matrix Blank 11 10.2 <0.1 LOW-QC3 106.3 109.1 2.6 25
Mobile Phase: A: 75% 25 mM sodium phosphate dibasic buffer (pH 7.4) and 010 046 92.0 : LOW-QCA4 107.1 0.8
2" Matrix Blank 12 7.0 <0.1
25% Acetonitrile. 006] 0.46 92.0 LOW-QC5 106.8 0.5
006 0.56 112.0 LOW-QC6 104.5 -1.7
B: 75% 25 mM sodium phosphate dibasic in water (pH 7.4) - 8-22 1916060 HIGH-QC1 96.9 4.2
and 25% Acetonitrile containing 200 mM NaClO, - 3 0.50 1000 101.7 The assessment of carry-over did not meet the acceptance criteria. HIGH-QC2 97.6 -3.5
: oo A L 0.49 98.0 - HIGH-QC3 1011 08.7 2.4 a
Time %A %B - - @ ——————————————————————— Therefore the method was modified and reads as follows: HIGH-QCA4 97.8 -3.3
| | | | | | | | | | | | | | | 0.47 94.0
2.00 4.00 6.00 8.00 10.00 12.00 14.00 Minu1t;00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 H IG H'Q C5 98 . 6 _2 . 5
0.00 40 60 “To minimize the impact of carryover the following steps must be taken. HIGH-QC6 098 5 26
Gradient Table: 18.00 20 30 Table 3. Accuracy and Precision Results in Monkey Plasma at 1.00 pg/mL.
23.00 20 80 : : Similar results observed in Rat Plasma. . Standards and QCs must be injected from lowest to highest. Immediately following the High
2310 40 60 . I—mea”ty Standard and the High QC, three injections of needle wash followed by a saline blank will
31.00 40 60 Theoretical Measured Mean Recovery for be made. . Stablllty In Plasma at —80°C
Two calibration curves were generated Concentration __ | Goncentration . Individual Analysis | _ Mean . Samples from individual animals will be analyzed together in reverse order from collection
: o oy o (ug/mL) Analysis (ug/mL) Jo0Recovery Recovery | SD | %RSD : : . : . o ]
The back calculated concentrations of 75% of the standards were within 15.0% of target con- 092 920 (i.e. the last time point will be analyzed first). Table 11. Stability in Plasma at —-80°C in Monkey Plasma.
centration (except for the LLOQ which was within 20.0% of target). The correlation 093 93.0
i 2 i > ' ' . If samples from multiple animals are analyzed in one analysis, in between individual animal o _
Figure 1. Example chromatogram of 10.0 ug/mL of TA in water coefficient R™for all experiments was = 0.95. 1 8'82 82'8 91.7 sets make three injections of needle wash followed by a saline blank. The mean Recovery for each validation level was not greater than * 15.0% of Time 0.
_ _ _ _ _ _ 0.88 880 Similar Results observed in Rat Plasma.
- Figure 5. Representative Calibration Curve (Nominal Concentration 0.50 to 10.0 pg/mL) 0.90 900 . If all time points are being analyzed for a control group, the samples for the control group
] _ 0.90 90.0 must be analyzed separately from any group dosed with active. o
0025 T 3000001 0.93 93.0 . _ _ _ Observed Ag; rage Zf Obsereved % lefference Mean of %
; - 100 5 0.91 91.0 90.5 92 7 ag | 41 . h;]pre-dosle s?mpleﬁ are mclmljded in the study, the pre-dose samples should be analyzed with QC Name | Concentration Concesnet?:teions concentration Ave::me y Difference
o020 ] 8.38 88.8 the samples from the control group. (ug/mL) Time 0 CralmL) Time o (ug/mL) Day 49 Timg A from Time 0
2 0015, 200000 0.89 89.0 . To account for carry-over, if a sample with a calculated concentration above 20.0 yg/mL is LOW-QC 09 0.98 X
] — 0.99 99.0 followed within 1 injection by a sample(s) with a concentration of less than 5% of its concen- - ' ' '
o01] 3 0.93 93.0 tration, the result(s) for the lower concentration sample(s) are rejected and the sample(s) LOW-QC2 0.98 0.96 0.0
00051 100000, 3 0.95 95.0 95.8 must be repeated.” LOW-QC3 1.06 0.96 0.95 -1.0 Y
; _ ] 0.99 99.0 LOW-QC4 0.9 0.95 -1.0
oo . 5000 o o N LOW-QC5 0.94 1.05 9.4
. X ' ' . Freeze/Thaw Stability LOW-QC6 0.97 0.99 3.1
| | | | | |  Minutes | | | | | | | f HIGH-QCA1 149 140 -6.0
) 1 e e eSS EEEEEEOSEEEEEEESEOESESESEER . . . ihi i HlGH-QCZ 140 129 -13'4
. 000 050 100 150 200 250 300 350 400 450 500 55 600 650 700 750 800 850 900 950 1000 Table 4. Accuracy and Precision Results in Monkey Plasma at 100 pg/mL. Table 8. Freeze/Thaw Stability Results in Rat Plasma. HIGH-QC3 154 135 94
Amount, ugi Similar results observed in Rat Plasma. 149 : -8.5
o o e HIGH-QC4 146 145 2.7
The mean Recovery for each validation level was not greater than * 15.0% of Time 0.
Theoretical Measured Mean Recovery for Similar Results observed in Monkey Plasma AISA-QCS 154 135 94
Validation and Stability parameters Concentration | | Concentration) individual Analysis |  Mo2" | RIGH-QCO 150 134 101
Figure 6. Representative Calibration Curve (Nominal Concentration 10.0 to 200 ug/mL) (ng/mL) natysis (“35"1' ) ° ;c501very ecovery °
o : 91 :8 91 :8 o . % Target after 3 % Difference Mean of % Difference
Specificity o 1 93.7 93.7 93 6 QC Name | % Target Time 0 | ¢ elthaw cycles | from Time 0 from Time 0
' ' ] 94.2 94.2 '
Linearity : o o LOW-QC1 110.7 59 CONCLUSIONS
LLOQ (Sensitivity) = ' | )
y | 93.7 93.7 LOW-QC2 106.6 2.0
Intra-Assay Accuracy and Precision et 93.0 93.0 LOW-QC3 104.5 107.4 2.8 1.8 | o | | |
. o i 96.3 96.3 LOW-QC4 ' 105.5 1.0 ' Analytical method validation of Pharmalytica Services analytical method demonstrated that the
Inter-Assay Accuracy and Precision g ¥ 100 5 93.3 93.3 95,1 960 | 41 | 43 LOW-QC5 107 2 26 method was suitable for the determination of TA in both monkey and rat plasma (EDTA), within
Carry-over 2x106, 95.1 95.1 the limits imposed by carry-over. The HPLC method for the determination of TA in monkey and
. ; : : HIGH-QC1 97 8 rat plasma was validated with an LLOQ of 0.50 ug/mL and a linear range 0.50 to 200 pg/mL (all
Freeze/ Thaw Stability teto®” 19073-48 19073-48 HIGH-SCZ 6 ;; concentrations are with respect to the oligonucleotide portion of the reference standard only).
Stability in Injection Medium 0 104.0 104.0 - ' — _ | | _ o
L _ . ] : : HIGH-QC3 106.0 102.3 -3.9 6.8 Careful consideration must be given to low concentration samples to determine if measured
Stability in Plasma Under Ambient Conditions A 3 19020'24 19020'24 99.4 HIGH-QC4 ' 99.1 -6.5 ' concentrations are affected or limited by the carry-over related effects.
Stab”]ty |n Plasma at —80 OC 0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.0(1)0\”];3:{,039/;30.00 120.00 130.00 140.00 150.00 160.00 170.00 180.00 190.00 200.00 1036 1036 HlGH'QCS 983 _73
92.4 92.4 HIGH-QC6 98.7 -6.9




