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USP <232> <233> Elemental Impurities

F Ak 2A
USP Revision 40, Oral 2A

] Ni Nickel 200 mg/kg
B | Co | Cobalt 50 mg/kg
BL4k: 2% HNO;3

AFL: 125mL %i'5: USP-ORAL2A

FUR 2B, 845 1 FR 2B, xR 2

USP Revision 40, Oral 2B Mix 1 USP Revision 40, Oral 2B Mix 2

fird Se Selenium 150 mg/kg 4 | Au Gold 100 mg/kg
FHAK: 2% HNO; T T A
AR 125mL %i'5: USP-ORAL2B-1 -- &8

¥ | Ru Ruthenium 100 mg/kg

k. 15% HCL
AL 125mL 4’5 : USP-ORAL2B-2



SPEX CertiPrep?

Ak 3, TR 1
USP 232 Revision 40, Oral 3 Mix 1

Pk 3, JRAs 2
USP 232 Revision 40, Oral 3 Mix 2

&% Cr Chromium 110000 mg/kg i Sn Tin 6000 mg/kg
] Cu Copper 3000 mg/kg L7E| Mo  Molybdenum 3000 mg/kg
#l | Ba Barium 1400 mg/kg B | Sb Antimony 1200 mg/kg
2 Li Lithium 550 mg/kg

B4k 5% HNO3/Tr.HF/Tr.Tart
Bk 10% HNO;s A 125mL %5 : USP-ORAL3-2
AR 125mL %5 : USP-ORAL3-1
Jmbh 2A kb 2B, 1EbR 1

USP 232 Revision 40, Parenteral 2A USP 232 Revision 40, Parenteral 2B Mix 1

BN Nickel 20 mg/kg i Se Selenium 80 mg/kg

g v Vanadium 10 mg/kg B Ag Silver 10 mg/kg

£ Co Cobalt 5 mg/kg BTl Thallium 8 mg/kg
HAER: 2% HNO; HAE: 2% HNOs

RFR: 125mL 4% '5: USP-PARENT2A fAFR: 125 mL Y5 : USP-PARENT2B-1

I7E4K]
USP 232 Revision 40, Parenteral 3

Ja4h 2B, EFR 2
USP 232 Revision 40, Parenteral 2B Mix 2

fH | Mo | Molybdenum | 1500 mg/kg 4  Au  Gold 100 mg/kg
#  Cr Chromium 1100 mg/kg % I T 10 mg/kg

oW Ba Barium 700 mg/kg B Os Osmium 10 mg/kg

%  Sn Tin 600 mg/kg i Pd Palladium 10 mg/kg

¢! Cu Copper 300 mg/kg £ Pt Platinum 10 mg/kg

# | Li Lithium 250 mg/kg ¥ Rh  Rhodium 10 mg/kg

B Sb Antimony 90 mg/kg %7 | Ru Ruthenium 10 mg/kg
Fefk: 5% HNO3/Tr.HF/Tr.Tart k. 10% HCI

A8 125mL %5 : USP-PARENT3 #h#l: 125mL  %i%: USP-PARENT2B-2
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USP 232 Revision 40, Inhalation Mix 1

it Pb Lead 5 mg/kg
it As Arsenic 2 mg/kg
o Cd Cadmium 2 mg/kg
7K Hg Mercury 1 mg/kg

FAKk: 5% HNO;
AR 125mL 4’5 : USP-INHLI

W 2B, JEAR 1
USP 232 Revision 40, Inhalation 2B, Mix 1

i Se Selenium 130 mg/kg
0TI Thallium 8 mg/kg
R Ag Silver 7 mg/kg

FLK: 2% HNO;
AL 125mL 4’5 : USP-INHL2B-1

WA 3
USP 232 Revision 40, Inhalation Mix 3

2l | Ba Barium 300 mg/kg
%  Sn Tin 60 mg/kg
i Cu Copper 30 mg/kg
2 Li Lithium 25 mg/kg
B Sb Antimony 20 mg/kg
¥ Mo  Molybdenum 10 mg/kg
£ | Cr Chromium 3 mg/kg

FLA: 29% HNO3 / tr Tart. Acid / tr HF
fBF: 125 mL 4m'S: USP-INHL3

A 2A
USP 232 Revision 40, Inhalation 2A

B
B
"

BLAK
(LS8

Ni Nickel 5 mg/kg
Co Cobalt 3 mg/kg
v Vanadium 1 mg/kg
2% HNO;3

125mL  %%%5: USP-INHL2A

N 2B, VAR 2
USP 232 Revision 40, Inhalation 2B, Mix 2

&
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24
il

24
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BLAK
(LS8

Au Gold 1 mg/kg
Ir Iridium 1 mg/kg
Os Osmium 1 mg/kg
Pd Palladium 1 mg/kg
Rh Rhodium 1 mg/kg
Ru Ruthenium 1 mg/kg
5% HCl

125mL  %%5: USP-INHL2B-2
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HRZ 2 TR A
USP Oral Elemental Impurities A

o Cd Cadmium 25mg/kg
7R Hg Mercury 15mg/kg
it Pb Lead Smg/kg

i As Arsenic 1.5mg/kg

FAKk: 5% HNO;
R 125mL 45 : USP-TXM2

Wi BT R B (5D

USP Precious Metal Impurities B (with Os)

B Ir Iridium 100mg/kg
R Os Osmium 100mg/kg
2 Pd Palladium 100mg/kg
Pt Platinum 100mg/kg
(24 Rh Rhodium 100mg/kg
£/ Ru Ruthenium 100mg/kg

HAR: 15% HCI
AR 125mL 45 : USP-TXM3

FUIR/ A i ez C
USP Oral/Parenteral Elemental Impurities C

] Cu Copper 1000mg/kg
B/ Ni Nickel 500mg/kg
¥ | Mo | Molybdenum | 100mg/kg
ooV Vanadium 100mg/kg

HeAk: 5% HNO3
fBF: 125 mL 5. USP-TXM5

FURZ AT R A
USP Oral Elemental Impurities A

% Cd Cadmium Smg/kg
i Hg Mercury 30mg/kg
Hr | Pb Lead Smg/kg
o As Arsenic 15mg/kg

IR 5% HNO3 /1% HCI
RF: 125mL %i'5: USP-TXM2A

Wi GBI B (A&
USP Precious Metals Impurities B (without Os)

B Ir Iridium 100mg/kg
# Pd Palladium 100mg/kg
G Pt Platinum 100mg/kg
¥  Rh Rhodium 100mg/kg
¥/ Ru Ruthenium 100mg/kg

IR 15% HCI
AR 125mL 4’5 : USP-TXM4

bk aliiois D
USP Parenteral Elemental Impurities D

it Pb Lead Smg/kg
% Cd Cadmium 2mg/kg
fit | As Arsenic 15mg/kg
7R Hg Mercury 3mg/kg

HAk: 5% HNO3/1% HCI
fAFH: 125 mL 'S5 : USP-TXM6A



lACClEDITEDI N

HAkZ:ITER C bt oe s C
USP Oral Elemental Impurities C USP Parenteral Elemental Impurities C

5% Cr Chromium 11000mg/kg % Cr Chromium 1100mg/kg

ooV Vanadium 100mg/kg v Vanadium 10mg/kg
Heik: 5% HNOs Hk: 5% HNO3
AR 125mL 4@'5: USP-TXMSA AR 125mL 45 : USP-TXMSB

ICH #3#  ICH/Global Compliance Standards  Z & K EER NS 7]+ BT R & i

Elemental Impurities in Pharmaceuticals and Dietary Supplements

Wi @B ITER B (A& HO FifT &J@T R B CFHD
Global/ICH Precious Metals Impurities B (without Os) Global/ICH Precious Metal Impurities B (with Os)
B Ir Iridium 100mg/kg B Ir Iridium 100mg/kg

57 Ru Ruthenium 100mg/kg 100mg/kg

HAR: 15% HCI
R 125mL 45 : ICH-TXM4 Hfk: 15% HCI
AL 125mL 4’5 : ICH -TXM3

HkZ% TR A
Global/ICH Oral Elemental Impurities A

Heik: 5% HNO3
A 125mL 45 ICH-TXM2
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Global/ICH Elemental Impurities E

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

2500mg/kg
1000mg/kg
250mg/kg
250mg/kg
100mg/kg
100mg/kg
100mg/kg

4m'S: ICH-TXM7

B Mg Manganese
] Cu Copper
&% Cr Chromium
L Nickel
& Co Cobalt
H Mo  Molybdenum
# A% Vanadium
JEAR: 5% HNO:;
AR 125 mL

L (2495.02)

i

Global/ICH Elemental Impurities F

B Fe Iron
¥ Zn Zinc

13000 mg/kg
13000 mg/kg

HAk: 5% HNO3
fAFH: 125 mL 45 : ICH-TXMS8

< S£[E SPEX Rt Y5 i A

B EESZ =N S (A2LA) AR A= BN TTE R (2495.01) AR 5256 & A AT IE
GE W SCORE) , 3%45 1SO 17034-2016, ISO 17025-2017, 1SO 9001-2015 #Hii .
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Cyclohexane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
in Acetonitrile
1,2-Dimethoxyethane
N,N-Dimethylacetamide
1,4-Dioxane
2-Ethoxyethanol
Ethylbenzene

Ethylene Glycol
Formamide

Methylene Chloride
1-Methyl-2-pyrrolidinone
Nitromethane

Pyridine
Tetrahydrofuran
1,2,3,4-Tetrahydronaphthalene
Toluene
1,1,1-Trichloroethane
Trichloroethene
m-Xylene

o-Xylene

p-Xylene

Benzene

Carbon Tetrachloride
Chlorobenzene

Chloroform

110-82-7
107-06-2
75-35-4
156-59-2
156-60-5
75-05-8
110-71-4
127-19-5
123-91-1
110-80-5
100-41-4
107-21-1
75-12-7
75-09-2
872-50-4
75-52-5
110-86-1
109-99-9
119-64-2
108-88-3
71-55-6
79-01-6
108-38-3
95-47-6
106-42-3
71-43-2
56-23-5
108-90-7
67-66-3

19400 pg/mL
25000 pg/mL
40000 pg/mL

4670 pg/mL
4670 ug/mL
2050 pg/mL
500 pg/mL

5450 pg/mL
1900 pg/mL
800 pg/mL

1840 pg/mL
3100 pg/mL
1100 pg/mL
3000 pg/mL
2650 pg/mL
250 pg/mL

1000 pg/mL
3600 ng/mL
500 pg/mL

4450 pg/mL

50000 pg/mL

400 pg/mL
6510 pg/mL
970 ng/mL
1520 pg/mL

10000 pg/mL
20000 pg/mL

1800 pg/mL
300 pg/mL

LR
iR A7
ZHIEEAER
ZHIREEAR
iR A7
LR A7
iR A7
LR AR
iR A7
ZHIREAE AR
iR A7
LR A7
iR A7
ZHIREAE AR
iR A7
iR A7
ZHIEEAEAR
iR A7
ZHIREAER
iR A7
LR
iR A7
LR
iR A7
LR
iR A7
ZHIEEAEAR
LR AR
iR A7

1 mL
1 mL
1 mL
1 mL
1 mL
1 mL
1 mL
1 mL
1 mL
1 mL
I mL
1 mL
I mL
1 mL
I mL
1 mL
I mL
1 mL
I mL
1 mL
I mL
1 mL
1 mL
1 mL
1 mL
1 mL
1 mL
1 mL

1 mL

USP-S1015-DMSO

USP-S1380-DMSO
USP-S1390-DMSO
USP-S1394-DMSO
USP-S1400-DMSO
USP-S145-DMSO

USP-S1572-DMSO
USP-S1597-DMSO
USP-S1715-DMSO
USP-S1910-DMSO
USP-S1940-DMSO
USP-S1952-DMSO
USP-52062-DMSO
USP-S2480-DMSO
USP-52590-DMSO
USP-S2722-DMSO
USP-S3240-DMSO
USP-S3460-DMSO
USP-S3464-DMSO
USP-S3505-DMSO
USP-S3605-DMSO
USP-S3615-DMSO
USP-S3830-DMSO
USP-S3835-DMSO
USP-S3840-DMSO
USP-S405-DMSO

USP-S750-DMSO

USP-S810-DMSO

USP-S865-DMSO



SPEX CertiPrep?
33 Fh &) mm v IR B A VR AR

Pharm Residual Solvent

33 E{EAD HiES%. USP 467

PO Acetone 67-64-1
LIE Acetonitrile 75-05-8
K Anisole 100-66-3
1IET R 1-Butanol 71-36-3
T e 2-Butanol 78-92-2
2-T B 2-Butanone 78-93-3
LT e Butyl acetate 123-86-4
O g F g 1,2-Dimethoxyethane 110-71-4
N,N-— F 3 2 B i N,N-Dimethylacetamide 127-19-5
N,N- B i i Dimethylformamide 68-12-2
1,4- 5 N3 1,4-Dioxane 123-91-1
I Ethanol 64-17-5
Z Tk Ether 60-29-7
LT LTk 2-Ethoxyethanol 110-80-5
LR g Ethyl acetate 141-78-6
FHFR .15 Ethyl formate 109-94-4
2-C 2-Hexanone 591-78-6
LT B Isobutyl acetate 110-19-0
T2 5 A TR Isopropyl acetate 108-21-4
N- R i v 1-Methyl-2-pyrrolidinone 872-50-4
2-FET R 2-Methyl-1-butanol 137-32-6
R 3-Methyl-1-butanol 123-51-3
4-F L2 [ e 4-Methyl-2-pentanone 108-10-1
LR R Methyl acetate 79-20-9
— HFEIEAK Methyl sulfoxide 67-68-5
fiF = R e Nitromethane 75-52-5
1- B2 1-Pentanol 71-41-0
IEA 1-Propanol 71-23-8
S 2-Propanol (Isopropanol, Isopropyl 67-63-0
alcohol)
ZIRTN e Propyl acetate 109-60-4
nErE Pyridine 110-86-1
WERL| Tetrahydrofuran 109-99-9
T HR Tetramethylene sulfone 126-33-0

%5 : USP-SOL-A

W 1000pg/mL fAFH: 1mL

_8-
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5 PR s TR B AR AR — A
USP <467> Residual Solvent Mixes; Class 1 Solvents

oK Benzene 71-43-2 10000 pg/mL
P& Carbon tetrachloride 56-23-5 20000 pg/mL
L1-Z5 LW 1,1-Dichloroethene 75-35-4 40000 pg/mL
1,2- =& Ok 1,2-Dichloroethane 107-06-2 25000 pg/mL
L1L1-=& 4k 1,1,1-Trichloroethane 71-55-6 50000 pg/mL
%i*%5: USP-RS-C1 WREE: AR ImL WM RN

15 FhZ s R A EAR I
USP <467> Residual Solvent Mixes; Class 2 Solvents

o Acetonitrile 75-05-8 2050 pug/mL
R Chlorobenzene 108-90-7 1800 pg/mL
BZ NN Cyclohexane 110-82-7 19400 pg/mL
JFi-1,2- S 205 cis-1,2-Dichloroethene 156-59-2 4700 pg/mL
%-1,2-Z R LN trans-1,2-Dichloroethene 156-60-5 4700 pg/mL
1,4- 5N 1,4-Dioxane 123-91-1 1900 pg/mL
V4 S Ethylbenzene 100-41-4 1840 pg/mL
R Methanol 67-56-1 15000 pg/mL
EiE STNRY Methylcyclohexane 108-87-2 5900 pg/mL
AR Methylene chloride 75-09-2 3000 pg/mL
WE=RPSL Tetrahydrofuran 109-99-9 3450 pg/mL
GIES Toluene 108-88-3 4450 pg/mL
] — F 3 m-Xylene 108-38-3 6510 pg/mL
RiE S o0-Xylene 95-47-6 980 pug/mL
K R p-Xylene 106-42-3 1520 pg/mL
%5 : USP-RS-C2A W L 1mL TR SRR
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8 P24 s FI R B AR AR A
USP <467> Residual Solvent Mixes; Class 2 Solvents

8 EEAD FHiEB#: USP 467

=5 Chloroform 67-66-3 60 pg/mL
O F g 1,2-Dimethoxyethane 110-71-4 100 pg/mL
Eckt n-Hexane 110-54-3 290 pg/mL

2- L 2-Hexanone 591-78-6 50 pg/mL

i H e Nitromethane 75-52-5 50 ug/mL
Ui Pyridine 110-86-1 200 pg/mL
1,2,3,4-PU5( 25 1,2,3,4-Tetrahydronaphthalene 119-64-2 100 pg/mL
=N Trichloroethene 79-01-6 80 pg/mL
%i'5: USP-RS-C2B WZ: AR 1mL M HIETN

8 P24 s FI R B AR AR A
USP <467> Residual Solvent Mixes; Class 2 Solvents

8 EEAD FHiEs%: USP467

N,N-Z F B 2T i N,N-Dimethylacetamide 127-19-5 5450 pg/mL
N,N- B e i N,N-Dimethylformamide 68-12-2 4400 pg/mL
L HE Ethylene glycol 107-21-1 3100 pg/mL
L BE Tk 2-Ethoxyethanol 110-80-5 800 pg/mL

FH Bk A Formamide 75-12-7 1100 pg/mL
N- L s Jo 1-Methyl-2-pyrrolidinone 872-50-4 2650 pg/mL
T TR 2-Methoxyethanol 109-86-4 250 pg/mL
T HA Tetramethylene sulfone 126-33-0 800 wg/mL
%5 : USP-RS-C2C W R 1mL WA R EREAR

2 P TR B AR = ZE
USP <467> Residual Solvent Mixes; Class 3 Solvents

2 BEAS FHs%: USP 467

g Acetic Acid 64-19-7 1000 pg/mL
R Formic acid 64-18-6 1000 pg/mL
%45 : USP-RS-C3B WRE: 1000 pg/mL AR 1mL B THETM

-10 -



24 Py R E R RS =8
USP <467> Residual Solvent Mixes; Class 3 Solvents

24 E{HH 5 HEs#E: USP 467

PO Acetone 67-64-1 1000 pg/mL
2K FH g Anisole 100-66-3 1000 pg/mL
IET R 1-Butanol 71-36-3 1000 pg/mL
T 2-Butanol 78-92-2 1000 pg/mL
2-T B 2-Butanone 78-93-3 1000 pg/mL
LR T e Butyl acetate 123-86-4 1000 pg/mL
FR BT ik tert-Butyl methyl ether 1634-04-4 1000 pg/mL
L Ethanol 64-17-5 1000 pg/mL
Tk Ether 60-29-7 1000 pg/mL
LR T Ethyl acetate 141-78-6 1000 pg/mL
R 2.1 Ethyl formate 109-94-4 1000 pg/mL
Bk n-Heptane 142-82-5 1000 pg/mL
LR T B Isobutyl acetate 110-19-0 1000 pg/mL
Tt % e TR i Isopropyl acetate 108-21-4 1000 pg/mL
L ARE:S Isopropylbenzene 08-82-8 1000 pg/mL
s ] B 2-Methyl-1-propanol 78-83-1 1000 pg/mL
i R 3-Methyl-1-butanol 123-51-3 1000 pg/mL
4-H13E-2- [ 4-Methyl-2-pentanone 108-10-1 1000 pg/mL
LR R Methyl acetate 79-20-9 1000 pg/mL
NNEH n-Pentane 109-66-0 1000 pg/mL
1-J B 1-Pentanol 71-41-0 1000 pg/mL
IEPIEE 1-Propanol 71-23-8 1000 pg/mL
[ 2-Propanol (Isopropanol, 67-63.0 1000 pg/mL
Isopropyl alcohol)
LR T Propyl acetate 109-60-4 1000 pg/mL
%5 : USP-RS-C3A WE: 1000 pg/mL L 1mL pag7il PRt B I

-11 -




Accredited Reference Material Producer

A2LA has accredited

SPEX CERTIPREP GROUP, LLC.
Metuchen, NJ

This accreditation covers the specific materials listed on the agreed upon Scope of Accreditation
This producer meets the requirements of ISO 17034:2016 General Requirements for the
Competence of Reference Material Producers. This accreditation demonstrates technical competence
for a defined scope and the operation of a quality management system.

Presented this 8th day of March 2019.

Vice President, Accreditation Services
For the Accreditation Council
Certificate Number 2495.01

Valid to January 31, 2021

For reference materials to which this accreditation applies, please refer to the reterence material producer’s Scope of Accreditation.

FKESLE NS (A2LA) Fr#EYI A F=RATTHET (2495.01) &7 ISO 17034-2016 #LE
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Accredited Laboratory

A2LA has accredited

SPEX CERTIPREP GROUP, LLC.

Metuchen, NJ
for technical competence in the field of
Chemical Testing

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017
General requirements for the competence of testing and calibration laboratories. This laboratory also meets the
requirements of any additional program requirements in the Chemical field. This accreditation demonstrates technical
competence for a defined scope and the operation of a laboratory quality management system
(refer to joint ISO-ILAC-IAF Communiqué dated April 2017).

Presented this 8t day of March 2019.

Vice President, Accreditation Services
For the Accreditation Council
Certificate Number 2495.02

Valid to January 31, 2021

For the tests or types of tests to which this accreditation applies, please refer to the laboratory’s Chemical scope of Accreditation.

EEEIGFEINT 2 (A2LA) MARSLZEG =N AHEH (2495.02) , #E{fF ISO 17025-2017 FiiE .
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f£H: 025-85423864 E-mail: effinj@163.com Http://www.efficiency.com.cn efficiency.instrument.com.cn






