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Replacement for USP <231> Heavy Metals pe!kins.mer-

For the Better

» USP <231> methodology for trace metals
IS old and has been the subject of recent

discussion, stimuli articles and workshop

» USP <232> & <233> became official on Dec 2, 2012 and

conformance will be required by Jan. 2018
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USP <232> at a glance Pe'k

» Specifies limits for elemental impurities in drug products

» Include catalysts and environmental contaminants
Natural
Intentional
Inadvertent contamination

» Arisk-based control strategy may be appropriate

» Elemental impurity levels present in drug substances and excipients must be
known and reported

» Ata minimum As, Cd, Pb, and Hg (the USP big four) have to be determined

» Dietary supplements are addressed in <2232>




ICH Elemental Impurities Limits (Currently Proposed)

Perkin

ICH Q3D Step 4 Permitted Daily Exposures for Elemental Impurities in Drug Products

Elem ent USP Class Oral Daily Dose | Parenteral Daily Dose Inhalational Daily
<232> PDE® (pg/fday) PDE (pg/day) Dose PDE (pg/day)
Zd Yes 1 5 2 2
Phb Yes 1 5 5 5
Ast Yes 1 15 15 2
Hg® Yes 1 230 3 1
Zo Mo pariy 50 5 3
W Yes 258 100 10 1
i Yes 28, 200 20 5
TI Mo 2B a8 a8 a8
A Mo 2B 100 100 1
Pd Yes 2B 100 10 1
Ir Yes 2B 100 10 1
O Yes 2B 100 10 1
Fh Yes 2B 100 10 1
Fu Yes 2B 100 10 1
Se Mo 2B 150 a0 130
Ag Mo 2B 150 10 T
Pt Yes 2B 100 10 1
Li Mo 3 550 250 25
Sh Yes 3 1200 90 20
Ba Mo 3 1400 To0 300
Mo Yes 3 3000 1500 10
Zu Yes 3 000 300 30
=n Mo 3 ao00 S0o0 (510}
Zr Yes 3 11000 1100 3

*PDE = Permissible daily exposure based on a 50-kg person.
®See Speciation section of USP <232=>_
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USP <233> Elemental Impurities - Procedures PerkinEimer

For the Better

» Sample preparation suggestions

» Four choices
1) Analyze Neat, undiluted if sample is in suitable form.
2) Dilute in Acidified Aqueous solution if soluble in water.
3) Dilute in an appropriate Organic solvent.
4) Closed vessel digestion for insoluble samples.
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<233> Sample Preparation pe!ki,,g,mef-

For the Better

| Elemental impurities decision tree |

Solid-stat Yes - F
» Nea.t analysuz'? s;:nppali:
suitable for liquids No

h

Compound Compound
soluble in soluble in P"”:L": ::5*"
aqueous organic
medium? sclwant? digestion

» Direct organic solution ves
sample soluble in organic solvent .

Frepare sampleand check -slandard salutions aceording to
sample preparation procedure

» Direct aqueous solution
sample soluble in agueous solvent

» Indirect solution v
. ) ) | Perform analysis <

sample is not soluble neither in l
agueous nor in organic solvent, |
ClOsed-Vessel procedure USing ﬂir?:;::dk Mo N F*aﬂcurxr; analysis using alement

i I [fic method
concentrated acids is B specicmetho
recommended

Ves
W
Report

results
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USP <233> and the «J» value pe!kmwﬁw_-

» The «J» value is ... “The concentration (w/w) of the element(s) of
Interest at the Target Limit , appropriately diluted to the working range
of the instrument”

J = PDE
"~ Maximum Daily Dose x Dilution Factor

25ug/day
Oral Daily J = g 15

Element Dose PDE day X 0sL >
(uglday) \t)
Cadmium 25 J= 50ug/L




. >
USP <233> Elemental Impurities - Procedures pe!kin |

For the Better

» Quantitative Validation Summary

aramete; es Acceptance Criteria

Comparison of spike sample with
standards at 0.5 1, 1.0J, 1.5]

Analysis of 6 individual sample
preps spiked at 1.0]

Accuracy 80-150% recovery

Precision (Repeatability) RSD<20% (n=06)

Repeatability test performed by:

Precision (Intermediate separate analyst, different .
Precision) system, different day (only one Jebms L=l
required)
Specificity (False Negative) None Accuracy and Precision Met

Demonstrate lack of response
when other elements are present

LOQ MNone Accuracy Met

Specificity (False Positive) Mot specified
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USP Analyses by NexION ICP-MS Pe,kn

»
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Ability to determine most of the elements in the periodic table

Wide dynamic range
Part-per-billion to part-per-million

Can determine As, Cd, Hg and Pb at required levels
Determine high level elements using Extended Dynamic Range (EDR)

Requires One Sample Prep and One Method

3-Modes of Spectral Interferences Reduction —
Standard Mode with Correction Equations \/
KED Caollision (He) mechanism reduce polyatomics

DRC Reaction mechanism based on specific chemistry

Fully 21 CFR Part 11 compliant 1Q /OQ document generation




NexION 350 — A Closer look >

PerkinElmer’
For the Better

« Matrix Tolerance

* Three very large aperture cones (1.1, 0.9, 1.0 mm) which means
it is very hard to block them by sample deposits.

« Free running RF generator which means it is the fastest RF
generator to compensate for changes in the matrix.

\-,_
| ek
I 7
!
‘ 4
> Hyper-skimmer

Skimmer
Sampler
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NexION 350 — A Closer look Pe'k

 Low Maintenance

* Three very large aperture cones (1.1, 0.9, 1.0 mm) which means
it is very hard to block them by sample deposits.

* Quadrupole lon deflector means only the ions get into the heart of
the instrument
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NexION 350 — A Closer look pe!king.mef-

For the Better

 Low Maintenance

Collision/ Main Filtering

lon Lens Reaction Cell Quadrupole

Typical ICP-MS Daily - weekly 3-6 months 6 months 1-3 years

NexION 350 weekly None Never Never




NexION 350 — A Closer look pe!ki:amef-

For the Better

* Elimination of interference

- Equations for low level interferences

« Collision (KED) mode for medium level

interferences
* Non-complex interferences reduction, or no sensitivity
problems

« Collision gas (He) at 3 to 5 mL/min

« Reaction (DRC) mode for high level interferences

or mass overlapping
«  Specific interferences reduction and/or need for sensitivity
* Reactive gases (O,, CH,, NH; ...) at 0.3 — 1 mL/min

NexION Universal Cell (UCT)
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Collisions /Reactions Cells pe!kmamer-

For the Better

» Reaction - specific reduction of an interference by chemical reaction.

| — |
o J
ArO* CH, O Ar

CH,*

» Collision - reduction of energies of polyatomic ions.

Collision (energy discrimination)
Em e —
O &nalyie
B Interferent
=0 400
A00 oo
=0
300
2
00
W | | H
|||”|||[||| ) et .
D- = [}
SoyDIsgLEE--YazRanaAN i R o wy W ¥
o STy ety ) lon EI'IETQY Ien Energy jarhitrary units)
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KED and He Gas Flow Optimization pe!kine.mer-

For the Better

Signal V[ Options... ” Analytes... J

zeal Time
\‘_‘ Information Section

\ . ! . Analytes :
*‘\ { clo 50.9638

\ Co 58.9332
| ArCl 74,9313 ———
Se 77.9173

/

| B \\\ ]
RS iRGaSS
: \%f\,\ \\

100 200 300 400 500 600 700




52Cr with NH3 reaction gas (blood /serum matrix)

| B

PerkinElmer
For the Better

=] E3

&4, Interactive
L B [ s i [ X | = 22 BB A (A S
ICEII Gas Optimize j Options | Cumpusitel Draw Replicate ||1 | Tu|3EI | Analyte: Icr 51.9405 j
Cell Gas Optimization Plot
N EDL
R (estimated) —
N LR s X =
k"-. # 9 Lk e i #
E 10000 \'- ...... — o .>c: |
! e Matrix + Cr 1 ppb
I 1000 \ hhhhhhhhhhhhhh —]
n S =
& N N LY P
- T Blood /Serum L
i b ——] : gLl
; S-~~iL___ Matrix blank
—
10 '\_ ——— == ]
SO
1 N
u] 1 2
Cell Gas Flow Rate

-

o1

oo

0001

00001

1e-003

TTT ~+—3— D0 ——0Mm~+00 o005 — 0 m

EDL = Estimated Detection Limit in undiluted blood (1 s. integration, 15x dil.)
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Cr in Blood pe!ki,.\;

For the Better

> 1ppb Crin synthetic blood
matrix with butanol etc., o SR
» NH, reaction gas, a=0, , fnine:
q=0.7 }
» Complete removal of ArC [
and CIO -
» |sotopic fingerprint confirms ,
the removal of /
Interferences
| LA_::_
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Se-80 with CH, reaction gas pe!kinf

For the Better

» ArAr interference on 8°Se with CH, reaction gas

i, Interactive

Ll e B8 ([ L o [BX] = e 0 | A [ LA S
[Cell Gas Optimize ~| Options | Composite | Draw Replicate [1 | To[19 | Analyte: [Se-1 79.9165 =]
Cell Gas Optimization Plot E
t
|
I
300000 Estimated Detection Limit | p
a
30000 O
c e T
° somo 1 ppb Se in 1% HNO; o [
t |
E ]
300 n
— —0.0004 IT
30 im
B 1% HNO, !
3 | | | | | | | | | 1e-005
0.1 0z 0.3 0.4 0.5 0.6 oy 0.8 o9 1 1.1 k

Cell Fas Flow Rate




Se-80 with CH, reaction gas (CH, 0.6 mL/min; g=0.4) pe!ki: phtor

For the Better

MNReaine _______  mEH|
Ll RlE ol [P« 52 B2 A A S

ISpemral vI Dptiuns| Analytesl

Real Time

20000 Reference

Isotope:
Se 78

P

i Se at 4.9 ppb

=]

| (Seronorm serum

n 10000 .

: diluted 15x)

:

|

1

ki

70 a0 90

Maszs

By using Se-78 as reference, mass 80 doesn'’t fit the Se isotopic pattern
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The need for low mass cut-off pe!ki,,g,mef

For the Better

> “q" parameter sets low mass cut-off to prevent unwanted chemistry

» Highe values of “q” increase the low-mass cutoff

lons below the mass cut-off lons heavier than the low-mass cutoff are stable
are ejected from the cell and are retained in the cell

+
4 C.H cH,

+
20 > C.H
CH4 + CH n x-1
/-> C2H 3 n o x C3H (9 .
+ CH4 C3H 9 > CnH

CH h + x+1
3 Ar +
+ C,HO <—/c3|-|60

CH
CH 4 +
N (_/CH}AI'H g
CH, CH C,HO

4

N
A

= = + + + +
B Mg Al Ca Fe Co Se

AMU




Se-80 with CH, reaction gas (CH, 0.6 mL/min; g=0.7) pe!ki: phtor

For the Better

» Interferences are removed and isotope pattern is correct

Br and BrH cannot be removed, masses are too close

e i el b [ = s B2 | A LA S

ISpe-::traI vl Options | Analytes |

2000 n Reference
| Izotope:
S5e 78

P
: Se at 4.9 ppb
0 om0 . (Seronorm serum
: diluted 15x)
t
¥

o 1] a0
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Q-pole Mass Scan Line and Stable Region (2) pe!king,mer.

For the Better

High w «_ U (DC=a) — Low w

Highw <«— V(RF=q) — Loww

Easy to obtain on a Quad



Reaction Cells and Clusters Elimination

| B

PerkinElmer
For the Better
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Arsenic In Chinese Medicines, Confirmation of Results pe!kine.mer-

For the Better

» Agreement between the different mechanisms of interferences reduction
Increases confidence in method’s performances.

Analyte / Correction
Mass Mechanism
Standard ~ As 75 Correction 0.359 (4.46) 0.072
Equation T
KED As 75 Helium 0.475 1.97 0.054
Collisions
DRC AsO 91 Chemical 0.440 1.62 0.054
Reaction

24 The flexibility of UCT



Elegant use of reaction mode solves the problem

& EED-

'~-J Syngistix Applications 0

e AN ST . —
% == > v -
®s @ % B=vBKRIE LK
Control Devices || SmartTune Conditions LogBook || Method Sample Dataset || Reporter Realtime [Interactive|CalibView || Scheduler Review

- - - - - | -

Instrument Optimize Analyze Results Work Flow
Interactive
I [ [l b [ ¢ e B A A S
lSpectraI 'l Options... Analytes. .. Draw Replicate 1 To 1

Reference
Isotope

200 ppb W

100000 Oxygen DI {C
1
n
t
e
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1
t
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1000
1001 ! i ! ! ﬂ M h [ |h
180 180 200 210 220 230 240
Ia:
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Perkintimer”



se PerkinElmer daily

For reliefof & .
USP<232> & fgﬁglsfof

gé se PerkinElmer daily
55

ren

out of reach
ght of child

Keop
& sl

PerkinElmer ICH/USP <232>/<233> Toolkit
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NexION ICP-MS Example Methods

Contents:

Reagent and Standard
Information

Reagent and Standard
Preparation

Sample Preparation

Setting up the
analytical run

+ Gets you ready,

27

faster.

Specific Method: Determnation of Metal Impunties n Matenals }
By using DMSC for Durect Crgank: Preparation and ICP-MS Anakysis X
Revt PerkinElr

SPECIFIC METHOD EXAMPLE

Determination of Metal Impurities in Materials by using
DMSO for Direct Organic Preparation and ICP-MS Analysis

Specific Method Determination of Metal Imguritios in Matenals by )
Dwect Aquecus Preparation and ICPMS Aralysis
Perkin RawD1 PerkinElmer
For the Btter
SPECIFIC METHOD EXAMPLE SPECIFIC METHOD EXAMPLE
Determination of Metal Impurities in Materials by Indirect Determination of Metal Impurities in Materials by Direct
Closed-Vessel Microwave Digestion and ICP-MS Analysis Aqueous Preparation and ICP-MS Analysis
Table of Contents Table of Contents
Lo PURPOSE/SCOM " 10 PURPOSE/SCOPE........... -2
20 SUMMARY 2 2.0 SUMMARY. 2
10 REAGENTS 30 REAGENTS AND STANDARDS. ... sicsiciiss it stis s isissiin bt rtsssssiiaib i rens sttt iaiins s
4.0 FREPARATION OF SOLUTIONS a0 PREPARATION OF SOLUTIONS
50 SETTING UP ANALYTICAL RUN .4 50 SETTING UP ANALYTICAL RUN 4
6.0 REFERENCES......crviciasan, Srarisseies 7 &0 REFERENCES. &
70 DOCUMENT HISTORY ...ttt ittt s s s s s s sas T 0 DOCUMENT HISTORY... . ccscscssnicninaimimsiasinsin s smstastassnstatistissin s sssiasimsssisstoiastsstasiassassns B

')

Perkin




NexION Validation and Analytical Method Templates

« USP Specific Instrumental Methods

Sweeps [ Reading MassCal File |
10 default.tun Sweeps / Reading MassCal File
Readings / Replicate Conditions File 10 et
1 default.dac Browsa Readings / Replicate Conditions File
; el dac
Replicates Est. Sample Time ) )
Replicates Est. Sample Time
3 0:00:60.140 Enable QC Checking 3 0:01:24.080 [ Enable QC Checking
Int Mass Scan Mode MCA Dwel Time Integration |, | Mode |cCel Int Mass Scan Mode MCA Integration |, .| Mode |CellGas|cCelGas| RP RP
s | A | ) *) chamels | per My (ms) | Time(ms) [T () sed | A2 | (o) ‘ ) ‘ Channels ‘ per AMU (ms) ‘ Time (ms) [°"°N (%) A ‘ B ‘ 2 ‘ g
1 v 50,044 peak Hopprg 1 = i = 1 v 50.944 Pesk Hopping 1 50 500 KED 0 5 0 0.25
ST o <1945 Peak Hoogno 11 % o 2 cr 51.0405  PeskHopping 1 50 KED 0 5 0 0.25
20U 1
i d . =3k nopping - 3 Cr 52.9407 Peak Hopping |1 50 KED a 3 a 0.25
|3|™ Ga 709246 Peak Hopping 1 S0 500 KED 0 4 | G 70.0240  Pesk Hopping |1 50 500 KED 0 5 0 0.25
4 Ni 500332 PeakHopping 1 50 500 KED 0 5 Ni 57.9353  Peak Hopping |1 50 500 Fe KED 0 5 0 0.25
5 cu 62.0208  PeskHoppng 1 50 500 KED 0 6 Ni 59.9332  PeakHopping 1 50 500 KED 0 5 0 0.25
E ™ 749716 PeskHoppng 1 100 T = 7 Cu 62.0298  Peak Hopping 1 50 KED 0 5 0 0.25
B - 8 cu 64.9278  PeakHopping 1 50 500 KED 0 5 0 0.25
| 7™ e ANy [FEignn |8 3t 2 KE 9 As 749216 | PeakHopping |1 100 1000 KED 0 5 0 0.25
| 8 ([ Mo 97.9035  PeakHopping |1 30 300 Ru KED 0 J1o|b 6e 71.9217  PeakHopping |1 50 500 KED 0 5 0 0.25
9 Ru 100.906  Peak Hopping 1 50 500 KED 0 |11 Mo 940058  PeskHopping 1 50 500 KED 0 5 0 0.25
10 rh 102.905 Peak Hopping 1 50 500 KED ] 12 Mo 97.9055 Peak Hopping |1 50 500 Ru KED 0 5 0 0.25
m od 104905  Pesk Hopping 1 = =0 e o0 L2 Ru 100.906  Peak Hopping 1 50 500 KED 0 5 0 0.25
— : - — 14 Ru 101.904  Peak Hopping 1 50 500 pd KED 0 5 0 0.25
(121 © Les sy o I T KD 0 I3 Rh 102.905  Peak Hopping 1 50 500 KED 0 5 0 0.25
(13| In 114904 Peak Hopping 1 30 S00 sn KD 0 g6 Pd 104.905  PeakHopping |1 50 500 KED |0 5 0 0.25
14 Os 188.950  Peak Hopping 1 50 500 KED 0 |17 pd 107.904  Peak Hopping 1 50 500 cd KED 0 5 0 0.25
15 T 192.963  PeskHopping 1 50 500 kp o0 | 18 cd 110.804  PeakHopping 1 100 1000 KED 0 5 0 0.25
16 Pt 194.965 Peak Hopping |1 50 500 KED 0 19 cd 113.904 Peak Hopping |1 100 1000 Sn KED 0 5 0 0.25
— K S 20 | ™ In 114.904 Peak Hopping |1 50 500 5n KED 0 5 0 0.25
gog 1
117 g 2071 B2 oo g! i LG KD 0 17 0s 187.956  Peak Hopping 1 50 500 KED 0 5 0 0.25
|18 | Pb 207.977  Peak Hopping 1 50 500 Pb,Pb KED 0 [ 0s 188.959 | Peak Hopping |1 50 500 KED 0 s 0 0.25
19| % |Tb 158.925  Peak Hopping 1 50 500 KED i 23 Ir 190,961 Peak Hopping |1 50 500 KED 0 5 0 0.25
- 24 i 192,963  |Peak Hopping |1 50 KED 0 5 0 0.25
25 Pt 193.963  PeskHopping 1 50 KED 0 5 0 0.25
26 Pt 194.965  Peak Hopping 1 50 500 KED 0 5 0 0.25
27 Hg 201.971  PeskHopping 1 100 1000 KED 0 5 0 0.25
28 Hg 203.974  PeakHopping 1 100 1000 Pb KED 0 5 0 0.25
20 Pb 205.975  PeakHopping 1 50 500 KED 0 5 0 0.25
0 Pb 206.976  Peak Hopping 1 50 500 KED 0 5 0 0.25
31 Pb 207.977  PeakHopping |1 50 500 KED 0 5 0 0.25
2| b 158.925  PeskHopping 1 50 500 KED 0 5 0 0.25

28
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PerkinElmer USP <233> Method Validation Tool

- Automatically imports

NexION USP <233> Method

Validation data

» Calculates and Summarizes:

- Batch Drift Checks

> Accuracy (Standards)

> Accuracy (Sample Spikes)
> Repeatability

> Ruggedness

+ Gets you ready, faster.

29

Speeds Up Validation Process

NexION USP<232>/<233> Method Validation Report
Cover Sheet

Validation Report of Method for the Determination of Elemental Impurities in
Document Title: NEW PRODUCT 1 by Inductively Coupled Plasma-Mass Spectrometry (ICP-MS)
t nexgen pharma Colorado Springs

Elements Validated: As, Cd, Cu, Hg, Ir, Mo, Ni, Pb, Pd, Pt, Rh, Ru, v

Validation Pass/Fail: PASS
Compound Name:

Validation Dates

Nam: Sig Ds
Authors:
Nam: Si it Dat
Name Signature Date
Documen tStatus:  In Progress
AAAAAAAA
Written b
ame Signature
Approve d by:
Nam: Si it Dat
eeeeeeeee By: jonsims-THINK\jon sims
Vi 1018
Page 1079 Tool SHAL: ff668e595efa7af549d2352283704f420589118¢

')
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Validation Report — Sample Accuracy Summary

30

NexlDM USP<232><233> Method validation Report
Standards Acouracy Summary

AVETAEE
Recovery (%) .
Elerment f Mass | Amount Present Pass/Fail
0511 11 |15]) o5l 1] 151
A5 75 DAB|101|14E| 953 % |100.8%| 987 % Pass
cd 114 048|101|14E| 953 % |100.8% | 987 % Pass
Cr 5z DAB|167|14E| 953% |167.5% | 987 % Fail
Cuie3d DAB|101|14E| 953 % |100.8%| 98.7 % Pass
HEg 202 D48 |101|148| 953% | 100.8%| 98.7 % Pass
Ir 193 D48 |101|148( 953% | 100.8%| 98.7 % Pass
Mo 98 DAE|101|14E| 953% | 100.8%| 98.7 % Pass
Mi 60 DA4E|101|14E| 95.3% | 100.8%| 98.7 % Pass
Pb 208 DAB|101|14BE| 953 % |100.8%| 98.7 % Pass
Pd 105 DAB|101|14E| 953 % |100.83%| 98.7 % Pass
PL 1895 ODAB|101|14E| 953% |100.8%| 987 % Pass
Rh 103 048|101|14E| 953 % |100.8% | 987 % Pass
V51 063|143|11.62(1255%|1434% | 1083 % FPass
Frocedure:

Prepare and run triplicate standard solutions contaiming Target Elements
at concentrations that are 30%, 100% and 130% of the target limits.
Prepare and run triplicate spiked samples containing Target Elements at

concentrations that are 50%, 100% and 150% of the target limits.

Acceptance Criteria:
hiean spike recoveries for each Target Element must be within 70%-150%
of the theoretical concentrations.

')

Perkin



NexION ICP-MS Operating and Maintenance Procedure

Mext|ON Operation and Maintenance Standard Operating Procedure

with NexION ES Software
- SOPs |
1.0 PURPOSE/SCOPE
This Standard Operating Procedure describes the steps to follow forthe deily operation, tuning,
optimization, and analysis of samples according to USP <232»/<233> using the PerkinElmear NexIONE
300/350 ICP-MS with the Nex|ONE Enhanced Securty™ (ES)software in 8 21CFR Part 11 compliant
. . . environment. It also covers maintenance aspects of the instrument.
- Validation Experience
2.0 SUMMARY
Liquid samples are nebulized into a spray chamberwhere a stream of argon camies the sample serosol
through s quartz torch and injects it into a radio frequency (RF) plasma. There the sampleis
desolvated, decomposed and ionised. The ions are entreined in the plasma gas and by means ofa
water-cooled, differentially pumped triple cone interface and quadrupole ion deflector, introducedinto a
high-vacuum chambearthsat houses a Universal Cell and s quadrupole mass spectrometer. Potential
] interferences from molecularions are eliminated using collision cell technology with Kinetic energy
) E n h a n Ce d S e C u rI ty S OftWa re discrimination {KED] andfora dynamic reaction cell ([DRC) therefore removing the need forcomection
equstions. Finally, the ions are filtered sccording to theirmass-to-charge ratio by a quadrupole mass
spectrometer and counted using a discreet dynode detector.
3.0 TERMS AND ACRONYMS
General Acronyms Definition
. BEC Background Equivalent Concentration
[ J art OI I I Iant ES Enhanced Security
ICF Inductrvely Coupled Flasma
ICEME Tnducively Coupled Plasma — Mass Speciremeter. he analysis of metals
= concentrations by guantifying the amount of metal ions formed in the plasma.
(1 Mass Spectrometry
RF adio Frequency
RED Felatve Standard Deviation
ES Software Terms Definition
dminisiraiors OMINISITSIons of he SppICation. [NEy are 25 ponsIDIE 10 Cr=ating USSrs SCCounis
and the general configuration of the system security.
Tom=Ted AnaysE [ The section of The Tex 0N EX Wersion 1.0 SppIcsTion Wwhels Snayss ars pernormed. |
Coontrol
[Chem=ts | US&0s IesponsIDiE 107 Ihe Creston of MEinoas and Thelr Jalaaton.
ET S=iup The ES SSiup WINGoW SIoWS e ENNanced Secunty
users and modify their settings, manage working folde elect which Enhancs:
Security festures are avsilsble.
ET Toois TRE ES 1005 Wingow SIS The USer 1 The Tollowing:.
+ \fiew and print the NexION sudit trail
» Compars two versions of afike
» Compact the Nex|ON sudit trail and file versioning databases
s Archive and restore files inusers” project folders
= \fiew and print the security sudit trail
TEChnICEnS USErs That anaysE SampEs ETho0S Cresied Oy The Chemisis .

31 i i



PerkinElmer USP J Value Calculator

32

User inputs:

- Compound name
> Dosing information
> Preparation information

Calculator outputs:

- J Value
> NexION Calibration Standard 1 (1.5 J)
> NexION Calibration Standard 2 (0.5 J)

J value is calculated by:

_ PDE
" Maximum Daily Dose X Dilution Factor

J

For example: As has an Oral Daily Dose PDE of 15 ug/day. If we digest 0.1g of a
material that has a daily dosage of 1 g and dilute the resulting solution to 50 mL, the J
value with therefore be:

_ 15pug/day
= g _oig ~30ue/L

day X S0mL

* Let PerkinElmer help you get
ready

PerkinElmer
ICH Q3D and USP <232>/<233> ) Value Calculator
compound Name: Test Materia )
Doses Per Day: 1
Weight Per Dose: w0z PerkinElmer’
Amount Digested: olg For the Better
Final volume: 50 mL
Dilution: 1
Oral Daily Dose {lu;tl; Standard 1 | Standard2
PDE" pg/ day) solution] (5.5 3 [ugfL]} | (o5 5 [ngfu])
Cd 5 10 15 0.5
Fb 5 1.0 1.5 0.5
Inorganic arsenic® 15 3.0 4.5 15
Inorganic mercury” 30 5.00 El 3
Lo 50 p] 15 5
W 100 20 30 10
Ni 200 40 50 20
T B 1.6 2.4 0.8
AU 100 20 30 10
Fd 100 20 30 10
Ir 100 20 30 10
= 100 20 30 i0
rh 100 20 30 10
RU 100 20 30 10
e 130 30 45 15
AE 150 30 43 15
Ft 100 20 30 i0
5] 330 110 185 55
b 1200 240 3680 120
Ea 1400 280 420 140
Mo 3000 00 200 300
Tu 3000 [ 200 300
Sn [ ] 1200 1800 &00
or 11000 2200 3300 1100
azlong as the total daily dosage iz not greater than what was inputted Standard 1
and Standard 2 are valid. However if 3 sampleis greater than 1 5)in
concentration than it must be diluted accordingly.
*PDE= Permizsible daily exposure basedon 3 50-kg person.
*Sge Specistion section of USP=232>




PerkinElmer USP/ICH Standard Solutions

« ICH/USP Ready Custom Standard Solutions

|

)

Oral Elemental Impurites Standards Kit

PEPart No. Description/Name Volume
M9304361 ICH Elemental Impurities Standards Kit - Oral PDEs (Includes solutions below)
MN9304362  ICH Class 1 Elements + Tl - Oral PDE: 5mg/L:Cd, 5mg/L:Pb, 15mg/L:As 30mg/L:Hg, 8mg/L:Tl 125 mL
M9304363 ICH Class 2A Elements - Oral & Parenteral PDEs: 50mg/L:Co, 100mg/L:V, 200mg/L:Ni 125 mL
M9303728 100 mg/L Au 125 mL
MN9304364 ICH Class 2B Precious Metal Elements (no Os) - All PDEs 100mg/L:Pd, Ir, Rh, Ru, Pt 125 mL
M9304365 ICH Class 2B Se & Ag - Oral PDE: 150mg/L: Se, Ag 125 mL
M9304366  ICH Class 3 Elements - Oral PDEs: 55mg/L:Li, 120mg/L:5h, 140mg/L:Ba, 300mg/L:M o, 300mg/L:Cu, 600mg/L:5n, 1100mg/L:Cr 125 mL
M9304367 Internal Standards - All PDEs: 20mg/L: Ga, 50mg/L: Ge, Img/L:In,Th 125 mL
33 I>
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(J) values for Oral Drug Products in USP<232> Peridincimer

Element/Mass | Oral PDE 0.5(J) Value | 2 (J) Value Linear

(ug/day) (ugl/L) (ug/L) Correlation

Coefficient
Cd-114 25 5 2.5 10 0.99989
Pb (206+207+208) 5 1 0.5 2 0.99923
As-75 1.5 0.3 0.15 0.6 0.99985
Hg-202 15 3 1.5 6 0.99997
Ir-193 100 20 10 40 0.99998
0s-189 100 20 10 40 0.99997
Pd-105 100 20 10 40 0.99971
Pt-195 100 20 10 40 0.99995
Rh-103 100 20 10 40 0.99991
Ru-101 100 20 10 40 0.99992
Mo-95 100 20 10 40 1.00000
Ni-60 500 100 50 200 0.99993
V-51 100 20 10 40 0.99991
Cu-63 1000 200 100 400 1.00000
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USP’s Calibration Requirements pe'k

For the Better

™1 Calibration View - [Revised by Method][Modified] EER

» (J) Is the target value for the :
analyte in solution based Cd (J)=1.5 ug/L
the particular analyte ; -~
the drug type -

the dilution incurred for sample
preparation (ug/L)

» 2-points calibration at half (0.5J)
and twice (2J) the target value.

» Oral and inhalation (J) values are | = :
calculated on a daily dose of 10 Cu (J)=70 ug/L /
g/day.

» Final dilution presented to the
Instrument is 500x

Matrix 2% HNO, / HCI 0.5%




USP QA/QC Validation Protocols >

PerkinElmer’
For the Better

» Accuracy

% recovery of 0.8 (J) spike.
Requested recovery is 70 to 150 %

150% 1
140% -

130% +
» Repeatability 1200 -
Six samples spiked at target (J) levels |y, |
Requested RSD < 20 % 0% -

80% -

» Ruggedness o

Repeatability testing with either
different analyst, different days,
different instruments, measuring %

o Accuracy Example: % recovery of
recovery and precision 0.8(J) spike of 3 Oral medications
> Stability

Measure 2(J) QC before and end of
each sample batch

37
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Measured Elemental Contaminants in Oral Drug Product

Element /Mass

Cd-114
Pb (206+207+208)
As-75
Hg-202
Ir-193
0s-189
Pd-105
Pt-195
Rh-103
Ru-101
Mo-95
Ni-60
V-51
Cu-63

Oral PDE

(ug/g)

2.5
0.5

0.15

1.5
10
10
10
10
10
10
10
50
100
100

Cold /Flu
Remedy

(uglg)
<MDL

1.5
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
0.002
<MDL
<MDL
0.054
< MDL

% Recovery
0.8 (J) Spike

105
106
110
105
105
105
98
104
105
106
105
106
105
103

MDL's

500x Dilution

(ug/g)
0.0004
0.0007
0.0045
0.0080
0.0005
0.0010
0.0025
0.0019
0.0002
0.0005
0.003
0.0026
0.0053
0.002

| B

PerkinElmer’
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Measured Elemental Contaminants in Inhalation Spray Peridincimer
Inhalation Inhalation % Recovery MDL'’s
Limits (ug/g) | Allergy Med. | 0.8 (J) Spike 50x Dilution

for 1 g/day Measured (ug/g)

Max Dose (ug/g)
Cadmium 1.5 <MDL 101 0.0001
Lead 5 <MDL 106 0.0003
Arsenic (inorganic) 1.5 <MDL 101 0.0001
Mercury (inorganic) 1.5 0.0028 104 0.0002
Iridium 1.5 <MDL 104 0.0005
Osmium 1.5 <MDL 107 0.001
Palladium 1.5 <MDL 102 0.0006
Platinum 1.5 <MDL 103 0.0005
Rhodium 1.5 <MDL 102 0.0002
Ruthenium 1.5 <MDL 100 0.0003
Chromium 25 0.0013 104 0.0002
Molybdenum 250 <MDL 103 0.0001
Nickel 1.5 <MDL 102 0.0005
Vanadium 300 <MDL 103 0.0001
Copper 70 0.0054 102 0.0001
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1(J) Spike recovery /precision of 6 samples of Flu Medication pe!king.me..-

For the Better

Element % RSD
» The cold /flu remedy is used to demonstrate DR
repeatability, reproducibility and % spike recovery Cadmium 1.4
USP acceptance criteria for spikes recovery is 7010 150 % | [ ead 06
Arsenic 1.8
10 Mercury 1.2
> 140 Iridium 0.9
O 130 .
3 Osmium 0.9
o & uCd :
& 10 b Palladium 1.4
X 100 As Platinum 0.9
mH
%0 : Rhodium 1.2
80 . ¥/ Hg Ruthenium 1.2
70 v/ Bs
) Pb Molybdenum 1.2
3
Sample # 5 . Nickel 1.5
> Sﬁike recovery graph showing just 4 of the elements | Vanadium 0.8
(the most difficult ones). Copper 15
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Stability with FAST system pe!kim.-

For the Better

» Spike Recoveries at 1(J) (Tb Internal Standard)

1.4

1.2

1.0 ———— e~

0.8

06 Range = 99%-106%

04 %RSD < +2%

0.2

0.0 , , , I | | | |
0 1 2 3 4 5 6 7 8

Time (hrs)

—V51 —Ni60 Cu63 —As75 —Mo 98 —Ru 102—Rh 103
Pd 106—Cd 111 0s 192—1Ir 193 Pt195 —Hg 202 Pb 208
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TotalQuant analysis of Acetaminophen, Osmium isotopes reglma!kim-w-

For the Better

&, Interactive

(=t e B AAS
;TQSpectrum V[W Drawy Replicate |Ta|1
Inter active
Mass: 195
Intensity: 9678
Substance: Pt
Pot. Int : MoMo RuRu
Gdar Thar HFD HOH PtH
Intensity: 28131
Isotope I 9508
Concentration: 0,54
Re
Os
Ir
20000
|
Ir
n
t
1=}
n
k-3
i
t
¥
10000}
W Pb
0 |
160 170 180 190 200 210
Mazz

0.125 ug/g nominal spike of Hf, Ir, Pt in Acetaminophen. Pt isotopes shown in RED. Yb and Au present in the Internal Std Addition.
Showing absence of osmium.




Element uag/L
Cs 0.00096
Ba 2.72985
La 0.00854
Ce 0.00674
Pr 0.00067
Nd 0.00223
Eu 0.0003
Gd 0.00016
Tb 0.00075
Dy 0.00016
Ho 0.00111
Er 0

Tm 0.00002
Yb (I.S.) 10.2536

Element ug/L
Lu 0.00082
Hf* 0.54506
Ta 0.00033
W 0.02145
Re 0.00071
Os 0.00053
Ir* 0.52058
Pt* 0.51107
Au 62.5232
Hg 0

Tl 0.00113
Pb 0.02086
Bi 0.01986
Th 0.00395
U 0.00257

| B

Portion of the TotalQuant Analysis of Acetaminophen Spike  rerincimer

For the Better

TotalQuant Analysis of a
Acetaminophen solution.

* Spike of 0.5 pg/L Hf, Ir, Pt.

»  Absence of Osmium

» Auis a stabilizer for Hg.

» Ybis an Internal Standard
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SC- FAST, a complete sample introduction system

» FAST optimizes the 5 non-productive
steps in the analytical process

1) Autosampler movement
2) Sample uptake time
3) Stabilization time
4) Measurement time
5) Rinse time

6) Instrument overhead

with FAST
To Waste

| B

PerkinElmer’
For the Better




Two Real Examples
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PerkinElmer’

1200000
_ ——SC-FAST
» Reduces exposure of the ICPMS to high Pl
salts from samples
T 800000 - il . -
» Reduces the need for cleaning e |
-g _S:fjfi: Salt Loading
3 - no data acquired
O 400000 +

0 50

20ppb Sh Injection Profiles: FAST vs. Peristaltic Pumping

6
_ —Sh(PP)
>
1
G N
© 3 \
=]
Mg m
e 21/‘\rﬁmﬂ A, \
14
0 T T T T f T T T f
0 60 120 180 240 300 360 420 480 540

Time (sec)

100

Time (seconds)

150 200

» Significantly cuts down washout
time for ‘sticky’ elements

» Reduces analysis time per sample
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PrepFAST, Automated Sample Introduction System pe!kmim_-

» Auto-calibrate from a single multi-element
stock standard

Reduce errors in standard preparation

Reduce blank and improve linearity at low
concentrations

» Capabilities
Inline sample dilution pre-defined or QC
triggered for out of calibration range (up to 200x) |
On-line internal standard addition
Discrete sampling through FAST
Solutions never touch peristaltic pump tubings

» Well-suited to the demands of a high
throughput laboratories




Questions?



