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Catalog Number: 
Solution Lot: 
Expiration Date: 
Diluent: 
Volume per Ampoule: 
Storage: 

Certificate of }Ina{ysis 
Certifiea <R§ference Stanaara - :NISI'rtraceaGfe 

Ethanol-400 
Ethyl Alcohol 

E-036 

FN0 12712-0 I 
January 2017 
Water 
1.2 mL 

Refrigerate. Do not freeze. 

E-036 
FN0l2712-01 

Revision 0 
Page I of2 

Intended Use: For R&D/ analytical purposes only. Not suitable for human or animal consumption. 

Expiration Date has been established through real time stability srudies and applies to the ampoule stored unoptued at the recommended storage condition. 

Ampoules are overfilled to ensure a minimum 1 2 mL \"Olume fill We ad\"lSC laboratories to use measured volumes of this standard solution before diluting 
to the desired concentration. The star.d.1td should~ us«! immediately atier opening to a\·oid concentration changes due to evaporation. 

Component Solution Chromatographic Purity Certified Concentration 

Ethanol JOO% 400.0 ± 1.4 mg/dL 

Uncertainty of the concentration, expressed in tem1s of ,·olume: is an expanded uncertainty in accordance with ISO 17025 and ISO Guide 
34 at the 9 5% confidence interval using a coverage factor of k=2 and has been calculated by statistical analysis of our production methods 
applicable to ethanol reference standards and incorporates uncertainty of the purity factor: material density and mass measurement. The 
dispensing process is sufficiently controlled as to not be a significant contributor to uncertainty calculations and is, therefore, excluded. 
Solution stability is established through real time stability studies and is, therefore: excluded 

\Vhen expressed in percentage term~ the relative standard uncertalllty of the concentration is 0.175% and the relative expanded uncertainty 
is 0.35% at the 95% confidence intcrrnl (k=2). 

The purity factor (PF) mass balance measurement equation is used to calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard: accounting for both purity and residual water content. 

Purity factor has been established through independent certification of the neat analyte to ISO 172025 standards - See page~-

Solution purity is verified post ampouling and demonstrates no contamination or degradation has occurred. 

Traceability to SJ t/rrouglt NIST: 

This standard has been prepared and ce11ified under the ISO Guide 3.4 and rsonEC 1 i0~5 standards and meets the requirements of a 
Certified Reference Material as defined by ISO. 

Gravimetrically prepared using qualified balances calibrated semi-annually by Mettler Toledo to ISO 17025 requirements and using NIST 
traceable weights. Qualification of each balance includes the as'5ignmcnt of a minimum weighing by Mettler Toledo taking into 
consideration the balance and installed environmental conditions to ensure each weighing complies with USP tolerances ofNMT 0.1 % 
relative uncertainty. 

Balance calibration adjustments are perfonned weekly utilizing the balance's internal adjustment mechanism and with NIST traceable 
weights. 

Balance calibrati9~ is verified prior to each use and is perfonned utilizing NIST traceable weights. Weigh tapes from the balance 
calibration are included in the production batch record for this standard. Production.data package available upon request. 

Fill volume is gravimetrically verified throughout the dispensing process using qualified balances calibrated with NIST traceable weights. 

Weight sets used for all balance calibrations are calibrated externally by an ISO 17025 accredited calibration laboratory to NIST standards. 

Concentration of this standard has been analytically verified against a NIST SRM and a Control using a validated method. See page 2. 

Cerilliant certifies that this standard meets the specifications stated in this certificate and warrants this product to meet the stated acceptance 
criteria through the expiration date. \Varranty applies to ampoules stored unopened and stored under the recommended storage conditions. 
Wa1Tanty and expiry do not extend to solutions into which this product has been incorporated. Establishment of shelf life of all such products 
is the responsibility of the user. e, February 20, 2012 

Lara Sparks, Quality Assurance Director Date 

81 I Polomc Drive, Suite A, Round Rock, TX 78665 800848-7837 I 512·238-9974 
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A11a/ytica/ Verificatio11 0JS0/11tio11 Standard Co11ce11tratio11 and Batch Homogeneity: 

Results compared to NIST Results compared to 
Homogeneit)• 

Solution 
Lot Number SRM Lot 2896 Control 

(ampoule to ampoule 
Standard consistency) 

(rng/dL) (¾Difforcncc) ¾RSD 

New Lot FN012712-0l 399.9 0.19% 0.72% 

Prior Lot FN040909-0 I 397.6 0.39% 1.09% 

Acceptance Criteria ±2% ±2% S2% 

Concentration is calculated as the average of multiple analyses conducted using a validated Headspace GC/FID method. The validated 
GC/HS method has been demonstrated to adequately de1ect and quanlitate ethanol concentrations ranging from 5 to 600 mg/dL. Relative 
standard uncertainty of the analysis is 1.675% and includes bo1h uncertainty of the analytical method and uncertainty of the NIST SRM 

concentration. . The Control is independently prepared from a different lot of neat ethanol to ensure no bias in the analysis and independently qualified 

against a NIST SRM. 

Homogeneity is ensured through rigorous production process controls statistically analyzed to e\·aluate risk and verified by analysis. The 
%RSD of samples pulled from across the lot using a stratified random sampling plan demonstrates ampoule to ampoule consistency or 
homogeneity of the New Lot. 

The %RSD of the Prior Lot represents system suitability on the date of analysis. Triplicate injections of the Prior Lot are bracketed at the 

beginning and end of the sequence. %RSD criteria ensures proper system performance throughout the sequence. 

All instruments used for certification of the neat materials and \·erification of the solution concentration and homogeneity are fully 
qualified through an Installation Qualification and an Operational Qualification which is repeated annually. System suitability is 

perfonned daily with rigorous acceptance criteria to ensure the system continues to pcrfom1 within the validated parameters. 

Solution Standard Assay Parameters Neat Material Analysis 
Analysis '.\lethod: GC/FlD Headspacc 

Column: DB·ALCI 30 m :< 0.53 mm ID, 3.0 µm film 

thickness 

Temp Progr:1111: 40°C hold for 12 min 

Injector Temp: 

Detector Temp: 

il 

200°c 

2so0 c 

: 

Puri{)· by GC/FID Analysis: 100.0'/o 

Water Content by Karl Fischer: 0.10% 

Purity factor: 99.90% 

The purityfactor (PF) mass balance meas11reme111 eq11ario11 is used to 
calculate tlu1 amoum of ~1ha11ol required to achie\·e a11 accurate 
concenrration of the Jol111io11 standard. accow11i11g/or both purity and 
residual 1raru conrem 
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Certificate of }Ina[ysis 
Certifiet! <R.§ference Stantfartf- 'NIS<J'<J'racea6fe 
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Catalog Number: 

Ethyl Alcohol 

E-033 
Solution Lot: FN0906!305 
Expiration Date: October 2018 
Diluent: \Vater 
Volume per Ampoule: 1.2 mL 
Storage: Refrigerate. Do not freeze. 
Intended Use: For R&Di analytical purposes only. Not suitable for human or animal consumption. 

. 

Expiration Date has been ~tabh~ed through real time stability srudies and applies to the ampoule stored unopened at 1he recommended storage condition. 

Ampoules are overfilled to ensure a mimmum 1.2 mL ,·olume fill. We advise laboratories to use me:isured volumes of this standard solution before diluting 
to the desired concen1ration The standard should~ used immediately after opening to avoid concentration changes due ro evaporation. 

Component Solution Chromatographic Purit)· Certified Concentration 

Ethanol 100% 300.0 ± 1.06 rng/dl 

Uncertainty of the concentratio~ expressed in tem1s ofYolume, is an expanded uncertainty in accordance with ISO 17025 and ISO Guide 
34 at the 95% confidence interYal using a coverage factor ofk=:! and has been calculated by statistical analysis of our production methods 
applicable to ethanol reference standards and incorporates uncertainty of the purity factor, material density and mass measurement. The 
dispensing process is sufficiently controlled as to not be a significant contributor to uncertainty calculations and is, therefore, excluded. 
Solution stability is established through real time stability studies and is1 therefore: excluded 

When expressed in percentage term-5: the rc:lative standard uncertainty of the concentration is O. t 7;% and the relative expanded uncertainty 
is 0.35% at the 95% confidence inten·al (l...-=2). 

The purity factor (PF) mass balance measurement equation is used to calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard, accounting for both purity and residual water content. 

Purity factor has been established through independent certification of the ueat analyte to ISO 17025 standards - See page 2 . 

Solution purity is verified post ampouliug and demonstrates no contamination or degradation has occurred. 

Traceability to SI through NIST: 

This standard has been prepared and ce11i.fied under the ISO Guide 34 and ISOtlEC 1 i0'25 standards and meets the requirements of a 
Certified Reference Material as defined by ISO. 
Gravimetrically prepared using qualified balances calibrated semi~annually by Mettler Toledo to ISO 1 i0.:!5 requirements and using NIST 
traceable weights. Qualification of each balance includes the assigrunent of a minimum weighing by Mettler Toledo taking into 
consideration the balance and installed etl\"ironmental conditions to ensure each weighing complies with USP tolerances of I MT 0.1 % 
relative uncertainty. 

Balance calibration adjustments are performed weekly utilizing the balance's intenial adjustment mechanism and with NIST traceable 
weights. 

Balance calibration is verified.prior to each use and is perfonned utilizing 11ST ttaceable weights. Weigh tapes from the balance· 
calibration are included in the production batch record for this standard. Production data package available upon request. 

Fill volume is gravimetrically verified throughout the dispensing process using qualified balances calibrated with NIST traceable weights. 

Weight sets used for all balance calibrations are calibrated externally by an ISO 17025 accredited calibration laboratory to NIST standards. 

Concentration of this standard has been analytically verified against a NIST SRM and a Control using a validated method. See page 2. 

Cerilliant certifies that this standard meets the specifications stated in this certificate and warrants this product to meet the stated acceptance 
criteria through the expiration date. Warranty applies to ampoules stored unopened and stored under the recommended storage conditions. 
Warranty and expiry do not extend to solutions into which this product has been incorporated. Establishment of shelf life of all such products 
is the responsibility of the user . 

• January JO, 2014 
Darron Ellsworth, Quality Assurance Manager Date 

81 I Polomc Dr;ve, Su,te A, Round Rock, TX 78665 800-848-7837 I 512·238·997 4 
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Revision 0 
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Analytical Verification of Solution Standard Concentration and Batch Homogeneity: 

Results compared to NIST Homogeneity Solution 
Standard 

Lot Number SRM Lot 2896 (ampoule to ampoule consistency} 

(mg/dL) %H.SD 

New Lot FN0906l305 301.13 0.79% 

Prior Loi FNl21510-0l 301.64 0.73% 

Acceptance Criteria ±2% g% 

Concentration is calculated as the average of multiple analyses conducted using a validated Headspace GC/FID method. The validated 

GC/HS method has been demonstrated to adequately detect and quantitatc ethanol com:cntratious ranging from 5 to 600 mg/dL. Relative 
standard uncertainty of the analysis is 1.675% and includes both uncertainty of the analytical method and uncertainty of the 1 1ST SRM 
concentration. 

The Control is independ~ntly prepared from a different lot of neat ethanol to en.sure uo bias in the analysis and independently qualified 
against a NIST SRM. 

Homogeneity is ensured through rigorous production process controls statistically analyzed to evaluate risk and verified by analysis. The 
%RSD of samples pulled from across the lot using a stratified random sampling plan demonstrates ampoule to ampoule consistency or 
homogeneity of the New L-0t. 

The %RSD of the Prior Lot represents system suitability on the date of analysis. T riplicatc injections of the Prior Lot are bracketed at the 
beginning and end of the sequence. %RSD criteria ensures proper system performance throughout the sequertce. 

All instruments used for ce11ification of the neat materials and ,·erification of the solution concentration and homogeneity are fully 
qualified through an Installation Qualification and an Operational Qualification which is repeated annually. System suitability is 
perfonned daily with rigorous acceptance criteria to ensure the system continues to perfonn within the ,·alidated parameters. 

Solution Standard Assay Parameters 
Analysis :\lethod: GC/FID Headspace 

Column: DB-ALCl 30 m :-t O 53 mm ID, 3.0 µm film 

thickness 

Temp Program: 40°C hold for 12 mm 

Neat i\,Jaterial Analysis 
Purity by GCfFlD .-\aalysis: 

\Y::ate.r Conte.nt by Kut Fischer: 

Purity Factor: 

100.0% 

0.1% 

99.9% 

Injector Temp: 

Detector Temp: 

200°c 

250°C 

Tl:epuriryfactor (PF) mass balance meas11reme111 eqllatio11 is used 10 
calcular11 th11 amounr of ~hanol r11qwred 10 achiere a11 accurare 
connmtrarion ofrl:11 solution standard, accou111i11gfor both purity and 
residtlOI u-atu content. 

" 
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Anoly11col Refe1ence Stondordt 
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Catalog Number: 
Solution Lot: 
Expiration Date: 
Diluent: 
Volume per Ampoule: 
Storage: 

Certificate of Jl_na[ysis 
Certifiea <F.§jerence Stanaara - :NIS7'7'racea6{e 

Ethanol-200 

E-032 
FNl2011401 
December 2019 
Water 
1.2 ml 
Refrigerate. Do not freeze. 

Ethyl Alcohol 

E-032 
FNI2011401 
Revision 01 
Page I of3 

41¥/ffii.16 
ISO GUIDE 34 

ISO/IEC 17025 

ISO 13485 

ISO 15194 

ISO 9001 

GMP/GLP 

Intended Use: For R&D/ analytical purposes only. Not suitable for human or animal consumption. 

Expiration Date has been established through real lime stability studies and applies to the ampoule s1ored unopened at the reconunended storage condition. 

Ampoules are overfilled to ensure a minimum 1.2 mL volume fill. We advise labora1ories to use measured volumes of this standard solution before diluting 
to the desired concentration. The standard should be used immedia1ely after opening to avoid concentration changes due to evaporation. 

Component Solution Chromatographic Purity Certified Concentration 

Ethanol >99.9% 200.0 ± 0. 7 mg/dL 

Uncertainty of the concentration, expressed in tenns of volume, is an expanded uncertainty in accordance with ISO 17025 and ISO Guide 
34 at the 95% confidence interval using a coverage factor of k=:! and has been calculated by statistical analysis of our production methods 
applicable to ethanol reference standards and incorporates uncertainty of the purity factor, material density and mass measurement. The 
dispensing process is sufficiently controlled as to not be a significant contributor to uncertainty calculations and is, therefore, excluded. 
Solution stability is established through real time stability studies and is, therefore, excluded. 

When expressed in percentage tenns, the relative standard uncenainty of the concentration is 0.175% and the relative expanded uncertainty 
is 0.35% at the 95% confidence interval (k=2). 

The purity factor (PF) mass balance measurement equation is used to calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard, accounting for both purity and residual water content. 

Purity factor has been established through independent certification of the neat analyte to ISO 17025 standards- See page 2. 

Solution purity is verified post ampouling and demonstrates no contamination or degradation has occurred. 

Traceability to SJ through NIST: 

This standard has been prepared and certified under the ISO Guide 34 and ISOnEC 17025 standards and meets the requirements of a 
Certified Reference Material as defined by ISO. 

Gravimetrically prepared using qualified balances calibrated semi-annually by Mettler Toledo to ISO 17025 requirements and using NIST 
traceable weights. Qualification of each balance includes the assignment ofa minimum weighing by Mettler Toledo taking into 
consideration Lhe balance and installed environmental conditions to ensure each weighing complies with USP tolerances ofNMT 0.1 % 
relative uncertainty. 

Balance calibration adjustments are performed weekly utilizing the balance's internal adjustment mechanism and with NIST traceable 
weights. 

Balance calibration is verified prior to each use and is performed utilizing NIST traceable weights. Weigh tapes from the balance 
calibration are included in the production batch record for this standard. Production data package available upon request. 

Fill volume is gravimetrically verified throughout the dispensing process using qualified balances calibrated with NIST traceable weights. 

Weight sets used for all balance calibrations are calibrated externally by an ISO 17025 accredited calibration laborato[)' to I IST standards. 

Concentration of this standard has been analytically verified against a NIST SRM and a Control using a validated method. See page 2. 

Cerilliant certifies that this standard meets the specifications stated in this certificate and warrants this product to meet the stated acceptance 
criteria through the expiration date. Warranty applies to ampoules stored unopened and stored under the recommended storage conditions. 
Warranty and expiry do not extend to solutions into which this product has been incorporated. Establishment ofshelflife of all such products 
is the responsibility of the user. 

e 
Darron Ellswonh, Quality Assurance Manager 

January 23, 2015 
Date 

811 Paloma Drive. Suite A. Round Rock. TX 78665 800-848-7817 / 512-218-9974 
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E-032 
FN12011401 
Revision 01 
Page 2 of3 

Analytical Verification of So/11tio11 Standard Co11ce11tratio11 and Batch Homogeneity: 

Solution 
Results compared to NIST Homogeneity 

Standard 
Lot Number SRM Lot 2895 (ampoule to ampoule consistency} 

(mgldL) 
0/4RSD 

New Lot FNl2011401 198.3 0.75% 

Prior Lot FN05211403 197.7 1.50% 

Acceptance Criteria ±2% :S2% 

Concentration is calculated as the average of multiple analyses conducted using a validated Headspace GC/FID method. The validated 
GC/HS method has been demonstrated to adequately detect and quantitate ethanol concentrations ranging from 5 to 600 mg/dL. Relative 
standard uncertainty of the analysis is 1.675% and includes both uncertainty of the analytical method and uncertainty of the NIST SRM 
concentration. 

The Control is independently prepared from a different lot of neat ethanol to ensure no bias in the analysis and independently qualified 
against a NIST S!Uvl. 

Homogeneity is ensured through rigorous production process controls statistically analyzed to evaluate risk and verified by analysis. The 
%RSD of samples pulled from across the lot using a stratified random sampling plan demonstrates ampoule to ampoule consistency or 
homogeneity of the ew Lot. 

The %RSD of the Prior Lot represents system suitability on the date of analysis. Triplicate injections of the Prior Lot are bracketed at the 
beginning and end of the sequence. %RSD criteria ensures proper system perfonnance throughout the sequence. . All instruments used for certification of the neat materials and verification of the solution concentration and homogeneity are fully 
qualified through an Installation Qualification and an Operational Qualification which is repeated annually. System suitability is 
perfonned daily with rigorous acceptance criteria to ensure the system continues to perform within the validated parameters. 

Solution Standard Assay Parameters Neat Material Analysis 
Analysis .\·Jcthod: GC/FIO HeadspaCe 

Column: DB-ALCI 30 m x 0.53 mm ID. 3.0 µm film 

thickness 

Temp Program: 40°C hold for 12 min 

Injector Temp: 

Detector Temp: 

"' 

200°c 

250°C 

' 

81 I Paloma Drive. Suite A. Round Rock. TX 78665 

Purity by GC/FID Analysis: >99.9% 

Water Content by Karl Fischer: 0.10% 

Purity Factor: 99.90% 

The purity factor (PF) mass balance measuremem equation is used to 
calc11lare the amowu of etha11ol required to achie\·e an acC1trare 
co11ce11tratio11 of the solution standard. accou111i11g for both purity and 
residual 1rnter co11te111. 

ru 

I[( 

800-848- 78.17 / 512-2.18-9974 



~ Cerilliant· ~,....,...,. __ 
■SIIIGMA .. ~ 

COA Revision Histor 
Revision No. Date 

00 Janua 14, 2015 
01 Januai 23, 2015 

Reason for Revision 
Initial version 

E-032 
FN12011401 
Revision 01 
Page 3 of3 

Corrected Ex iration Date format from Dec 2019 to December 2019. 

811 Paloma Drive. Suite A. Round Rock. TX 78665 800-848- 783 7 / 512-238-9974 
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Certificate of Jina[ysis 
Certified <R§ference Standard - msrr 'I'racea6[e 

Ethanol-100 

A%1·¥& 
ISO GUIDE 34 

ISO/IEC 1702S 

IS013US 

ISO I.S194 

ISO 9001 

GMP/GlP 

Catalog Number: 

Ethyl Alcohol 

E-031 

Solution Lot: Th0c021403 

Expiration Date: March 2019 

Diluent: Water 

Volume per Ampoule: 1.2 mL 

Storage: Refrigerate. Do not freeze. 

Intended Use: For R&D/ analytical purposes only. Not suitable for human or animal consumption. 

. 

. 

Expiration Date has been established through real time stability srudies and applies to the ampoule stored unopened at the recommended storage condition. 

Ampoules are ovtrfilled 10 ensure a minimum 1.2 mL volume fill We advise laboratories to use measured volumes of this standard solution before diluting 
to the desired con::entratiotL The standard should be used immediately after opening to a\·oid concentration changes due to evaporation. 

Component Solution Chromato~rapbic Purity Certified Concentration 

Ethanol >99.9% l00.0 ± 0.4 mg/dL 

Uncertainty of the concentratio~ expressed in terms of volume: is an expanded uncet1ai.nty in accordance with ISO 1 i025 and ISO Guide 
34 at the 9 5% confidence interval using a coverage factor of k=2 and has been calculated by statistical analysis of our production methods 
applicable to ethanol reference standards and incorporates uncertainty of the purity factor: material density and mass measurement. The 
dispensing process is sufficiently controlled as to not be a significant contributor to uncertainty calculations and is: therefore, excluded. 
Solution stability is established through real ti.me stability studies and is1 therefore: excluded. 

When expressed in percentage terms: the rclati,·e standard 1.1nce1tai..nty of the concentration is 0. I i5% and the relative expanded uncertainty 
is 0.35% at the 95% confidence interval (k=2). 

The purity factor (PF) mass balance measurement equation is used to calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard: accoooting for both purity and residual water content. 

Purity factor has been established through independent certification of the neat analyte to ISO 1720~5 standards- See page 2. 

Solution purity is verified post ampouling and demonstrates no contamination or degradation has occurred. 

Traceability to SI through NIST: 

This standard has been prepared and certified under the ISO Guide 34 and ISOtlEC 17025 standards and meets the requirements of a 
Certified Reference Material as defmed by ISO. 

Gravimetrically prepared using qualified balances calibrated semi.annually by Mettler Toledo to ISO 17025 requirements and using 1ST 
traceable weights. Qualification of each balance includes the assignment of a minimum weighing by ?vlettler Toledo taking into 
consideration the balance and installed em·ironmental conditions to ensure each weighing complies with USP tolerances of NMT 0.1 % 
relative uncertainty. 

Balance calibration adjustments are perfonncd weekly utilizing the balance's internal adjustment mechanism and \vith NIST traceable 
weights. 

Balance calibration is ·,erificd prior to each use and is pe1fom1ed utilizing. NIST traceabie weights. \Vcigh tapes from the balance 
calibration are included in 'the production batch record for this standard. Production data package a,·ailable upon request. 

Fill volume is gravimetrically verified throughout the dispensing process using qualified balances calibrated with NIST traceable weights. 

Weight sets used for all balance calibrations are calibrated externally by an ISO I 7025 accredited calibration laboratory to NlST standards. 

Concentration of this standard has been analytically verified against a NIST SRM and a Control using a validated method. See page 2. 

Cerilliant certifies that this standard meets the specifications stated in this certificate and warrants this product to meet the stated acceptance 
criteria through the expiration date. Warranty applies to ampoules stored unopened and stored under the recommended storage conditions. 
Warranty and expiry do not extend to solutions into which this product has been incorporated. Establishment of shelf life of all such products 
is the responsibility of the user. 

• Darron Ellsworth, Quality Assurance Manager 
July 02, 2014 
Date 

81 l Palomo Drive, Suite A, Round Rock, TX 78665 800-8487837 / 512-238·9974 
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Revision 01 
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Analytical Verification of Solution Standard Concentration and Batch Homogeneity: 

Solution 
Results compared to NIST Homogeneity 

Standard 
Lot Number SRM Lot 2894 (ampoule to ampoule consistency) 

(mg/dL) ¾RSD 

New Lot FN02021403 99.34 0.80% 

Prior Lot FN0503 I 2-0 I 99.13 1.08% 
Acceptance Criteria ±2% ±2% 

Concentration is calcula1cd as the a\·erage of multiple analyses conducted using a ,·alida1cd Hcadspacc GC FlD method. The validated 
GC/HS method has been demot1stratcd to adequately detect and quantitate ethanol concentrations ranging from 5 to 600 mg/dL. Relative 

standard uncertalluy of the analysis is I .6i5% and includes both uncertainty of the analytical method and uncertainty of the 1 1ST SRM 

concentration. 

The Control is independently prepared from a different lot of neat ethanol to ensure no bias in the analysis and independently qualified 

against a NIST SR.vi. 

Homogeneity is ensured through rigorous production process controls statistically analyzed to c\·aluate risk and \'Crified by analysis. The 
%RSD of samples pulled from across the 101 using a stratified random sampling plan demoostratcs ampoule to ampoule consistency or 

homogeneity of the 1 cw Lot. 

The %RSD of the Prior Lot represents system suitability on the date of analysis. Triplicate injections of the Prior Lot are bracketed at the 
beginning and end of the sequence. %RSD criteria ensures proper system perfonnancc throughout the sequence. 

All instruments used for ce11ification of the neat materials and verification of the solution concentration and homogeneity are fully 
qualified through an Installation Qualification and an Operatiollal Qualificaiion which is repeated annually. System suitability is 
perfonned daily with rigorous acceptance criteria to ensure the system continues to perfonn within the \·alidated parameters. 

Solution Standard Assay Parameters 
Analysis ~lethod: GCJFlD Headspace 

Column: DB-ALCI 30 m < 0.53 mm ID, 3.0 µm ftlm 

thickness 

Temp Program: -io::c hold for 12 min 

Neat Material Ana(vsis 
Purity by GC/nD ...\u:alysi1: 

W:uer Content by K;u-1 Fischer: 

Purity Factor: 

>99.9% 

0.09% 

99.91% 

Injector Temp: 

Detector Temp: 250'C 

111e pu.rityfacror (PF) mass balancfl 11u1asureme111 equation is used 10 
calculate thfl amount of '1thanol required to achie,·e an accurate 
conCtilllrarion ofthtl solut1011 standard, accountingfor both purity and 
rruidual water COrlrflllT 

(I 

1)l) 
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COA Revision History 

-~f!_visio_n No. Date __ __ _ ._ Reason for Revision 
00 ______ June Q3,J014 Initial Vc,rsio_n __ _ 

E-031 
FN02021403 
Revision 01 
Page 3 of3 

01 July 02, 2014 Removed "Results Compared to Control" data. Corrected Karl 
Fischer and Puritv Factor data. Added Revision History. 
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ISO GUIDE 34 

Catalog Number: E-030 
FN09051304 
October 2018 

Solution Lot: 
Expiration Date: 
Diluent: Water 

Volume per Ampoule: 1.2 mL 

Storage: Refrigerate. Do not freeze. 
Intended Use: For R&D/ analytical purposes only. Not suitable for human or animal consumption. 

. 

Expiration Date has been ~abltshed through real time stability srudies and applies to die ampoule stored unopened at the recommended storage condition. 

Ampoules are overfilled to ensure a minimum 1.2 mL Yolume fill \Ve ad,·ise laboratories to use measured ... olumes of this standard solution before diluting 
to the desired concentration The standard should bt used immediately after opening to a,·oid concentration changes due to evaporation. 

Component Solution Chromatographic Pul'ity Certified Concentration 

Ethanol 100% 80.00 ± 0.28 mg/dL 

Uncertainty of the concentration, expressed in tcm1s of Yolwnc, is an expanded uncertainty in accordance with ISO 17025 and ISO Guide 
34 at the 95% confidence interval using a coverage factor ofk=2 and has been calculated by statistical analysis of our production methods 
applicable to ethanol reference standards and incorporates uncertainty of the purity factor, material density and mass measurement. The 
dispensing process is sufficiently controlled as to not be a significant contributor to uncertainty calculations and is, therefore, excluded. 
Solution stability is established through real time stability studies and is, therefore, excluded_ 
When expressed in percentage tenu.5.: the relative standard uncertainty oftl1e Concentration is 0.17;% and the: relative expanded uncertainty 
is 0.35% at the 95% confidence inten·al (k=2). 
The purity factor (PF) mass balance measurement equation is used to calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard, accounting for both purity and residual water content. 
Purity factor has been established through independent certification of the neat analytc to ISO 1 70~5 standards - See page 2 . 

Solution purity is verified post ampouling: and demonstrates no contamination or degradation has occurred. 

Traceability to SI througlt NIST: 

This standard has been prepared and certified under the ISO Guide: 34 and ISO/IEC 17025 standards and meets the requirements of a 
Certified Reference Material as defined by [SO. 
Gravimetrically prepared using qualified balances calibrated semi-annually by Mettler Toledo to ISO 17025 requirements and using NIST 
traceable weights. Qualification of each balance includes the assignment of a minimum weighing by l\1ettler Toledo taking into 
consideration the balance and installed em·ironmcntal conditions to ensure each weighing complies with USP tolerances ofNMT 0.1 % 
relative uncertainty. 
Balance calibration adjustments arc performed weekly utilizing the balance's i.ntc:mal adjustment mechanism and with NIST traceable 
weights. 
Balance calibration is verified prior to each use and is performed utilizing N[ST traceable weights. Weigh tapes from the balance 
calibration are included in the production batch record for this standard. Production data package available upon request. 
Fill volwne is gravirnetrically verified throughout the dispensing process using qualified balances calibrated with NIST traceable weights. 
Weight sets used for all balance calibrations are calibrated externally by an ISO 17025 accredited calibration laboratoiy to NIST standards. 
Concentration oflhis standard has been analytically verified against a NIST SRM and a Control using a validated method. See page 2. 

Cerilliant certifies that this standard meets the specifications stated in this certificate and warrants this product to meet the stated acceptance 
criteria through the expiration date. Warranty applies to ampoules stored unopened and stored under the recommended storage conditions. 
Warranty and expiry do not extend to solutions into which this product has been incorporated. Establishment of shelf life of all such products 
is the responsibility of the user. 

• May 16, 2014 
Darron Ellsworth, Quality Assurance Manager Date 

81 I Paloma Drive, Suite A, Round Rock, TX 78665 800-848-7837 / 512-238·9974 

6f 'dl-145 

?ip/ 15 



~ Cerilliant· 
~Aaalyl!m.,.__9wdonf& 

E-030 
FN09051304 

Revision I 
Page2 of3 ·-~ 

Analytical Verification of Sol11tio11 Sta11dard Co11ce11tratio11 a11d Batch Homoge11eity: 
Lot Number 

Solution 
Results compared to NIST Homogeneity 

Standard SRi'l>I Lot 2893 (ampoule to ampoule consistency} 

(mg/dL) ¾RSD 

New Lot FN09051304 80.29 1.46% 

Prior Lot FN0 I 1712-02 80.09 0.58% 

Acceptance Criteria ±2% :S2% 

Concentration is caJculated as the average or multiple analyses-conducted using a validated Headspace GC/FID method. The validated 
GC/HS method has been demonstrated to adequately detect and quantitate ethanol concentrations ranging from 5 to 600 mg/dL. Relative 
standard uncertainty of the analysis is l.6i5% and includes both uncertainty of the analytical method and uncertainty of the NIST SRM 
concentration. . The Control is independently prepared from a different lot of neat ethanol to ensure no bias in the analysis and independently qualified 
against a NIST SRM. 

Homogeneity is ensured through rigorous production process controls statisticaUy analyzed to e\·aluate risk and verified by analysis. The 
%RSD of samples pulled from across the lot using a stratified random sampling plan demonstrates ampoule to ampoule consistency or 
homogeneity oft he New Lot. 

The %RSD of the Prior Lot represents system suitability on the date of analysis. Triplicate injections of the Prior Lot are bracketed at the 
beginning and end of the sequence. ¾RSD criteria ensures proper system petformaace throughout the sequence. 

All instruments used for certification of the neat materials and verification of the solution concentration and homogeneity are fully 
qualified through an Installation Qualification and an Operational Qualification which is repeated annually. System suitability is 
perfonned daily with rigorous acceptance criteria to ensure the system continues to perfom1 within the \·alidated parameters. 

Solution Standard Assay Parameters Neat Material Analysis 
Analysis Me1hod: GC/FID Hc:idspacc 

Column: DB-ALCl 30 m :-c0.53 mm 10, 3.0 µm film 

thickness 

Temp Program: 40"C hold for l~ mm 

Injector Temp: 

Detector Temp: 

,. 
' 

200°c 

2so0 c 

Purity by GC/FID :\11.3lysis: 100.0% 

Water Content by Karl Fischer: 0.1% 

Purir,· factor: 99.9% 

n,e puriryfactor rPF1 mass balance measuremem eq11a1io11 is used to 
c:alculare the amount of ,uhar;o/ required to achie,·e an accurate 
concQnrrarion o/th.e solurfon standard, acco11111i11gfor both purity and 
residual 1rnrer c:onrenr. 

(I 

lm 

l!00 

81 I Palomo Drive, Suite A, Round Rock, TX 78665 800-848-7837 / 512·238-9974 
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COA Revision History 

Revision No. 
00 

' Date Reason for Revision 
- ------ ---- -------------- - -

, February 07, 2014 Initial Version 

E-030 
FN09051304 

Revision I 
Page 3 of3 

01 May 16, 2014 Corrected Catalog and Lot numbers in header on page 2. Added 
Revision History. 

81 1 Paloma Drive, Suite A, Round Rock, TX 78665 800-848-7837 / 512-2389974 



Cerilliant· 
Anolyt1col Ref~1ence Stondords 

a sc;MA-ALORICH company 

Catalog Number: 
Solution Lot: 
Expiration Date: 
Diluent: 
Volume per Ampoule: 
Storage: 

Certificate of jlna{ysis 
Certifietl <R.gjerence Stanaanf - :NIS<J'<J'racea6fe 

Ethanol-50 

E-029 
FN06231406 
July 2019 
Water 
1.2 mL 
Refrigerate. Do not freeze. 

Ethyl Alcohol 

E-029 
FN0623 !406 

Revision 0 
Page I of2 

iliM·ld 
ISO GUIDE 34 

ISO/IEC 17025 

ISO 13485 

ISO 15194 

ISO 9001 

GMP/GLP 

Intended Use: For R&D/ analytical purposes only. Not suitable for human or animal consumption. 
Expiration Date has been e!>tablished through real rime stability studie"J and applies to the ampoule stored unopened at the recommended storage condition. 

Ampoules are overfilled to ensure a minimum 1.2 mL \.'olume fill We 00\·isc laboratories to use measured volumes of th15 standard solution before diluting 
10 the desired concentration. The standard .should be used immediately after opening to amid concentration changes due to evaporation. 

Component Solution Chromatographic Purity Certified Concentration 

Ethanol >99.9% 50.00 ± 0.18 mg/dL 

Uncertainty of the concentration, expressed in tem1s of volume, is an expanded uncertainty in accordance with ISO 17025 and ISO Guide 
34 at the 95% confidence inten,al using a coverage factor ofk=2 and has been calculated by statistical analysis of our production methods 
applicable to ethanol reference standards and incorporates uncertainty of the purity factor 1 material density and mass measurement. The 
dispensing process is sufficiently controlled as to not be a significant contributor to uncertainty calculations and is, therefore, excluded. 
Solution stability is established through real time stability studies and is, therefore: excluded 

When expressed in percentage tcm1~ the rclati,·e standard Wlcertainty of the concentration is 0.175% and the relative expanded uncertainty 
is 0.35% at the 95% confidence intcn,al (k=2). 

The purity factor (PF) mass balance measurement equation is used to calculate the amount of ethanol required to achieve an accurate 
concentration of 1he solution standard, accow1ting for both purity and residual water content. 

Purity factor has been established through independent certification of the neat analyte to ISO I i0~5 standards - See page 1. 

Solution purity is verified post ampouling and demonstrates no contamin:1tion or degradation has occurred. 

Traceability to SI through NIST: 

• This standard has been prepared and certified under the ISO Guide 34 and ISO/IEC 17025 standards and meets the requirements of a 
Certified Reference Material as defined by ISO. 
Gravirnetrically prepared using qualified balances calibrated scmi~annually by ~1:ettlcr Toledo to ISO t i0.25 requirements and using NIST 
traceable weights. Qualification of each balance includes the assignment of a minimwn weighing by Menier Toledo taking into 
consideration the balance and installed i:nYironmental conditions to ensure each weighing complies with USP tolerances ofNMT 0.1 % 
relative uncertainty. 

Balance calibration adjustments arc performed weekly utilizing the balance's internal adjustment mechanism and with NIST traceable 
weigh1s. 

Balance calibration is verified prior to each use and is perfonned utilizing N\ST traceable weights. Weigh tapes from the balance 
calibration are included in the production batch record for this standard. Production data package available upon request. 

Fill volume is gravimetrically verified throughoul the dispensing process using qualified balances calibrated with NIST traceable weights. 

Weight sets used for all balance calibrations are calibrated externally by an ISO 17025 accredited calibration laboratory to NIST standards. 
Concentration of this standard has been analytically verified against a NIST SRM and a Control using a validated method. See page'.!. 

Cerillianl certifies that this standard meets the specifications stated in this certificate and warrants this product 10 meet the staled acceptance 
criteria through the expiration date. Warranty applies to ampoules slored unopened and stored under the recommended storage conditions. 
Warranty and expiry do nol extend to solutions into which this product has been incorporated. Establishment of shelf life of all such products 
is the responsibility of the user. 

• Darron Ellsworth, Quality Assurance Manager 
August 21, 2014 
Daie 

811 Paloma Drive. Suite A. Round Rock. TX 78665 800-848- 783 7 / 512-238-9974 
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E-029 
FN06231406 

Revision 0 
Page 2 of2 

Analytical Verification of Solution Standard Concentration and Batch Homogeneity: 

Solution 
Results compared to NIST Homogeneity 

Standard 
Lot Number SRM Lot 2892 (ampoule to ampoule consistency) 

(mg/dL) ¾RSD 

New Lot FN06231406 49.56 0.83% 

Prior Lot FN0I0912-0I 50.18 1.17% 

Acceptance Criteria ±2% ~2% 

Concentration is calculated as the average of multiple analyses conducted using a validated Headspace GC/FID method. The validated 
GC/HS method has been demonstrated to adequately detect and quantitate ethanol concentrations ranging from 5 to 600 mg/dL. Relative 
standard uncertainty of the analysis is 1.6 75% and i.ncludes both uncertainty of the analytical method and uncertainty of the NIST SRM 
concentration. 

The Control is independently prepared from a different lot of neat ethanol to ensure no bias in the analysis and independently qualified 
against a NIST SRM. 

Homogeneity is ensured through rigorous production process controls statistically analyzed to evaluate risk and verified by analysis. The 
%RSD of samples pulled from across the lot using a stratified random sampling plan demonstrntcs ampoule to ampoule consistency or 
homogeneity of the New Lot. 

The %RSD of the Prior ~ot represents system suitability on the date of analysis. Triplicate injections of the Prior Lot are bracketed at the 
beginning and end of the sequence. %RSD criteria ensures proper system performance throughrut the sequence. 

All instrwnents used for certification of the neat materials and \·crificatio11 of the solution concentration and homogeneity are fully 
qualified through an Installation Qualification and an Operational Qualification which is repeated annually. System suitability is 
perfonned daily with rigorous acceptance criteria to ensure the system continues to perform within the validated parameters. 

Solution Standard Assay Parameters 
Analysis .\kthod: GC/FID Headspace 

Column: 08-ALCl 30 mx 0.53 mm ID. 3.0 µm film 
thicknrss 

Temp Program: 40°C hold for 12 min 

Injector Temp: 

Detector Temp: 

200°c 

250°C 

I, 

811 Paloma Drive. Suite A. Round Rock. TX 78665 

Neat J\Jaterial Analysis 
Purity by GC/HD ...\.n.:alysis: >99.9 

Water Content by Kul Fischer: 0.1% 

Purity Factor. 99.91% 

11-uz pwiry factor (PF) mas.s balance measureme11t eq11ario11 is used to 
calculate the amotmr of ethanol required to achie\'e an accurate 
conanrration of the solution standard, accou11ti11gfor both purity and 
residual watii!r content. 

>Ji 

l!!l 

800-848- 7817 / 512-218-9974 



Cerilliant" 
Analytical Reference Standards 

a SJGMA-ALORrCH'campany 

Catalog Number: 
Solution Lot: 
Expiration Date: 
Diluent: 
Volume per Ampoule: 
Storage: 
Intended Use: 

Certificate of .Jl_na[ysis 
Certifiea <R§jerence Stanaara - :NIS<T<Tracea6Ce 

Ethanol-200 
Ethyl Alcohol 

E-039 
FN03211401 
June2019 
Water 
5 mL 
Refrigerate. Do not freeze. 
For R&D/ analytical purposes only. Not suitable for human or animal consumption. 

E-039 
FN03211401 

Revision 0 
Page 1 of2 ~-ISO GUIDE 34 

IS0/IEC t 7025 

ISO !3485 

150 15194 

150 9001 

GMP/GIJ' 

• Expiration Date bas been established through real time stability studies and applies to the ampoule stored unopened at the recommended storage condition. 

• Ampoules are overfilled to ensure a minimum 5 rnL volume fill. We advise laboratories to use measured volumes of this standard solution before diluting 
to the desired concentration. The standard should be used immediately after opening to avoid concentration changes due to evaporation. 

Component Solution Chromatographic Purity Certified Concentration 

Ethanol >99.9% 200.0 ± 0.7 mg/dL 

■ Uncertainty of the concentration, expressed in terms of volume, is an expanded uncertainty in accordance with ISO 17025 and [SO Guide 
34 at the 95% confidence interval using a coverage factor ofk=2 and has been calculated by statistical analysis of our production methods 
applicable to ethanol reference standards and incorporates uncertainty of the purity factor, material density and mass measurement. The 
dispensing process is sufficiently controlled as to not be a significant contributor to uncertainty calculations and is, therefore, excluded. 
Solution stability is established through real time stability studies and is, therefore, excluded. 

■ When expressed in percentage terms, the relative standard uncertainty of the concentration is 0.175% and the relative expanded uncertainty 
is 0.35% at the 95% confidence interval (k=2). . The purity factor (PF) mass balance measurement equation is used to calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard, accounting for both purity and residual water content. . Purity factor has been established through independent certification of the neat analyte to ISO 17025 standards - See page 2 . . Solution purity is verified post ampouling and demonstrates no contamination or degradation has occurred . 

Traceability to SI through NIST: 

• This standard has been prepared and certified under the ISO Guide 34 and JSO/IEC 17025 standards and meets the requirements of a 
Certified Reference Material as defined by ISO. 

• Gravimetrically prepared using qualified balances calibrated semi-annually by Mettler Toledo to ISO 17025 requirements and using NIST 
traceable weights. Qualification of each balance includes the assignment of a minimum weighing by Mettler Toledo taking into 
consideration the balance and installed environmental conditions to ensure each weighing complies with USP tolerances of NMT 0.1 % 
relative uncertainty. 

• Balance calibration adjustments are performed weekly utilizing the balance's internal adjustment mechanism and with NIST traceable 
weights. 

• Balance calibration is verified prior to each use and is performed utilizing NIST traceable weights. Weigh tapes from the balance 
calibration are included in the production batch record for this standard. Production data package available upon request. 

• Fill volume is gravimetrically verified throughout the dispensing process using qualified balances calibrated with NIST traceable weights. 

• Weight sets used for all balance calibrations are calibrated externally by an ISO 17025 accredited calibration laboratory to NIST standards. 

• Concentration of this standard has been analytically verified against a NIST SRM and a Control using a validated method. See page 2. 

Cerilliant certifies that this standard meets the specifications stated in this certificate and warrants this product to meet the stated acceptance 
criteria through the expiration date. Warranty applies to ampoules stored unopened and stored under the recommended storage conditions. 
Warranty and expiry do not extend to solutions into which this product has been incorporated. Establishment of shelf life of all such products 
is the responsibility of the user. 

• July 02, 2014 
AEF":J;EHCE MATEJIIAL PflOOUCEn Darron Ellsworth, Quality Assurance Manager Date 

81 1 Palomo Drive, Suite A, Round Rock, TX 78665 800-848-7837 / 51 2· 238-997 4 
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Analytical Verification of Solution Standard Concentration and Batch Homogeneity: 

Solution 
Standard 

New Lot 

Prior Lot 

Lot Number 

FN03211401 

FN100511-0l 

Acceptance Criteria 

Results compared to NIST 
SRMLot2895 

(mg/dL) 

200.6 

Homogeneity 
(ampoule to ampoule consistency) 

%RSD 

0.58% 

0.51% 

■ Concentration is calculated as the average of multiple an, usi1_1g a validated Headspace GC/FID method. The validated 
GC/HS method has been demonstrated to adequ ,dt:l quan 1 a etlia.r19l concentrations ranging from 5 to 600 mg/dL. Relative 

\ v'1{i1 , 
standard uncertainty of the analysis is 1.675P .Jiiaes both uncertaintyOftlie analytical method and uncertainty of the NIST SRM 
concentration. 

■ The Control is independently 
against a NIST SRM. 

■ Homogeneity is ens 
%RSD of sampl 
homogeneity of 

■ The %RSD oft 
beginning and 

■ All instruments 
qualified throu 
performed dail 

Analysis Method: 

Column: 

Temp Program: 

Injector Temp: 

Detector Temp: 

FI01 A, Flt(il Sgnal \E'·Q3$5·ZJ1 • .. t.~ 

''1 1001 

600 

II)) 

:ll)) 

200 

100 

theap_alysis and independently qualified 

· aluat 
esam 

ualification which is repeated annually. Sy 
continues to perform within the validate 

Neat Material Analysi ... 
Purity by GC/FID Analysis: 

2001 

1001 

• are bracketed at the 

>99.9% 

0.09% 

99.91% 

t equation is used to 
ve an accurate 

ting for both purity and 

Ii mi 

81 l Paloma Drive, Suite A, Round Rock, TX 78665 800-848-7837 I 512-238-9974 



Cerilliant~ 
Analytical Reference Standards 

a SIGMA-ALDRICH·company 

Certificate of }Ina[ysis 
Certifiea <RJ;ference Stanaara - :JflS<T <Tracea6[e 

Ethanol-200 
Ethyl Alcohol 

E-032 
FN12011401 

Revision 01 
Pagel of 3 

Catalog Number: E-032 
FN12011401 
December 2019 
Water 

ISO GUIDE 34 

150/IEC 17025 

ISO 13485 

ISO 15194 

ISO 9001 

GMP/GLP 

Solution Lot: 
Expiration Date: 
Diluent: 
Volume per Ampoule: 1.2 mL 
Storage: Refrigerate. Do not freeze. 

Intended Use: For R&D/ analytical purposes only. Not suitable for human or animal consumption. 

• Expiration Date has been established through real time stability studies and applies to the ampoule stored unopened at the recommended storage condition. 

• Ampoules are overfilled to ensure a minimum 1.2 mL volume fill. We advise laboratories to use measured volumes of this standard solution before diluting 
to the di:sired concentration. The standard should be u,,cu immediately after opening to avoid ccncentration changes due to evaporation. 

Component Solution Chromatographic Purity Certified Concentration 

Ethanol >99.9% 200.0 ± 0.7 mg/dL 

• Uncertainty of the concentration, expressed in tenns of volume, is an expanded uncertainty in accordance with ISO 17025 and ISO Guide 
34 at the 95% confidence interval using a coverage factor of k=2 and has been calculated by statistical analysis of our production methods 
applicable to ethanol reference standards and incorporates uncertainty of the purity factor, material density and mass measurement. The 
dispensing process is sufficiently controlled as to not be a significant contributor to uncertainty calculations and is, therefore, excluded. 
Solution stability is established through real time stability studies and is, therefore, excluded. . When expressed in percentage terms, the relative standard uncertainty of the concentration is 0.175% and the relative expanded unce1tainty 
is 0.35% at the 95% confidence interval (k=2). . The purity factor (PF) mass balance measurement equation is used to calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard, accounting for both purity and residual water content. . Purity factor has been established through independent certification of the neat analyte to ISO 17025 standards - See page 2 . . Solution purity is verified post ampouling and demonstrates no contamination or degradation has occurred . 

Traceability to SI through NIST: 

• This standard has been prepared and certified under the ISO Guide 34 and ISO/IEC 17025 standards and meets the requirements of a 
Certified Reference Material as defined by ISO. 

• Gravimetrically prepared using qualified balances calibrated semi-annually by Mettler Toledo to ISO 17025 requirements and using NIST 
traceable weights. Qualification of each balance includes the assigrunent of a minimum weighing by Mettler Toledo taking into 
consideration the balance and installed environmental conditions to ensure each weighing complies with USP tolerances ofNMT 0.1 % 
relative uncertainty. 

• Balance calibration adjustments are performed weekly utilizing the balance's internal adjustment mechanism and with NIST traceable 
weights. 

• Balance calibration is verified prior to each use and is perfonned utilizing NIST traceable weights. Weigh tapes from the balance 
calibration are included in the production batch record for this standard. Production data package available upon request. 

• Fill volume is gravimetrically verified throughout the dispensing process using qualified balances calibrated with NIST traceable weights. 

• Weight sets used for all balance calibrations are calibrated externally by an ISO 17025 accredited calibration laboratory to NIST standards. 

• Concentration of this standard has been analytically verified against a NIST SR.JV[ and a Control using a validated method. See page 2. 

Cerilliant certifies that this standard meets the specifications stated in this certificate and warrants this product to meet the stated acceptance 
criteria through the expiration date. Warranty applies to ampoules stored unopened and stored under the recommended storage conditions. 
Warranty and expiry do not extend to solutions into which this product has been incorporated. Establishment of shelf life of all such products 
is the responsibility of the user. 

• R.tff:RENCE MATI:RW. PROOUC£R 

January 23, 2015 
Darron Ellsworth, Quality Assurance Manager Date 

811 Paloma Drive. Suite A. Round Rock. TX 78665 800-848-7837 / 512-238-9974 
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Analytical Verification of Solution Standard Concentration and Batch Homogeneity: 
• • • 

Results compared to NIST Homogeneity 

E-032 
FN12011401 
Revision 01 
Page 2 of3 

Solution 
Standard Lot Number SR1VILl\t2895 (ampoule to ampoule consistency) 

·.·• ,<Ill~(.~L) .t , ¾RSD 

New Lot FN12011401 ,' • /J9P ,, 0.75% 

Prior Lot FN05211403 •·· . •. ·. ···• )197,7 :.} •. 1.50% 
Acceptance Criteria ·•. •. ! · .. ·± 2°/,c· ;. .. • . •• :5 2% 

■ Concentration is calculated as the average of multiple analyses conducted using a validated Headspace GC/FID method. The validated 
GC/HS method has been demonstrated to adequately detect and quantitate ethanol concentrations ranging from 5 to 600 mg/dL. Relative 
standard uncertainty of the analysis is 1.675% and includes both uncertainty of the analytical method and uncertainty of the NIST SRM 
concentration. 

■ The Control is independently prepared from a different lot of neat ethanol to ensure no bias in the analysis and independently qualified 
against a NIST SRM. 

■ Homogeneity is ensured through rigorous production process controls statistically analyzed to evaluate risk and verified by analysis. The 
%RSD of samples pulled from across the lot using a stratified random sampling plan demonstrates ampoule to ampoule consistency or 
homogeneity of the New Lot. 

■ The %RSD of the Prior Lot represents system suitability on the date of analysis. Triplicate injections of the Prior Lot are bracketed at the 
beginning and end of the sequence. %RSD criteria ensures proper system performance throughout the sequence. 

• All instruments used for certification of the neat materials and verification of the solution concentration and homogeneity are fully 
qualified through an Installation Qualification and an Operational Qualification which is repeated annually. System suitability is 
performed daily with rigorous acceptance criteria to ensure the system continues to perfonn within the validated parameters. 

Solution Standard Assay Parameters 
Analysis Method: GC/FID Headspace 

Column: DB-ALC 1 30 m x 0.53 mm ID, 3.0 µm fihn 
thickness 

Temp Program: 40°C hold for 12 min 

Injector Temp: 200°c 

Detector Temp: 2so 0c 

fiD!,\,FrmtS~nal {E-031S2015"JHle 1&-05-1~010f1ll01.D) 

,A ' 
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811 Paloma Drive_ Suite A Round Rock. TX 78665 

Neat Material Analysis 
Purity by GC/FID Analysis: >99.9% 

Water Content by Karl Fischer: 0.10% 

Purity Factor: 99.90% 

The purity factor (PF) mass balance measurement equation is used to 
calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard, accounting for both purity and 
residual water content. 
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COAR eviswn 1-It t lS OIY 
Revision No. Date 

00 January 14, 2015 
01 January 23, 2015 

Reason for Revision 
Initial version 

E-032 
FN12011401 
Revision 01 
Page 3 of3 

Corrected Expiration Date format from Dec 2019 to December 2019. 

811 Paloma Drive. Suite A. Round Rock. TX 78665 800-848-7837 I 512-238-9974 
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Catalog Number: 
Solution Lot: 
Expiration Date: 
Diluent: 
Volume per Ampoule: 
Storage: 
Intended Use: 

Certificate of _Jl_na[ysis 
Certifiea 1¼ference Stanaara - WS<T<Tracea6fe 

Ethanol-300 
Ethyl Alcohol 

E-033 
FN06051501 
June 2020 
Water 
1.2 mL 
Refrigerate. Do Not Freeze. 
For R&D/ analytical purposes only. Not suitable for human or animal consumption. 

E-033 
FN06051501 

Revision 00 
Page 1 of2 

iiiM·!fafl 
!SO GUIDE 34 

JSO/IEC 17025 

ISO 13485 

ISO 15194 

ISO 9001 

GMP/GLP 

• Expiration D2!e bas been established through real time stability studies and applies to the ampoule stored unopened at the recommended storage condition. 

• Ampoules are overfilled to ensure a minimum l.2 mL volume fill. We advise laboratories to use measured volumes of this standard solution before diluting 
to the desired concentration. The standard should be used immediately after opening to avoid concentration changes due to evaporation. 

• For quantitative applications, the minimum sample size for intended use is I 00 µL. 

Component Solution Chromatograohic Puritv Certified Concentration 
Ethanol > 99.9% 300.0 ± 1.1 mg/dL . Uncertainty of the concentration, expressed in terms of volume, is an expanded uncertainty in accordance with ISO 17025 and ISO Guide 

34 at the 95% confidence interval using a coverage factor of k=2 and has been calculated by statistical analysis of our production methods 
applicable to ethanol reference standards and incorporates uncertainty of the purity factor, material density and mass measurement. The 
dispensing process is sufficiently controlled as to not be a significant contributor to uncertainty calculations and is, therefore, excluded. 
Solution stability is established through real time stability studies and is, therefore, excluded. . When expressed in percentage terms, the relative standard uncertainty of the concentration is 0.175% and the relative expanded uncertainty 
is 0.35% at the 95% confidence interval (k=2). . The purity factor (PF) mass balance measurement equation is used to calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard, accounting for both purity and residual water content. . Purity factor has been established through independent certification of the neat analyte to ISO 17025 standards - See page 2 . . Solution purity is verified post ampouling and demonstrates no contamination or degradation has occurred . 

Traceability to SI through NIST: 

• This standard has been prepared and certified under the ISO Guide 34 and ISO/IEC 17025 standards and meets the requirements of a 
Certified Reference Material as defined by ISO. 

• Gravimetrically prepared using qualified balances calibrated semi-annually by Mettler Toledo to ISO 17025 requirements and using NIST 
traceable weights. Qualification of each balance includes the assignment of a minimum weighing by Mettler Toledo taking into 
consideration the balance and installed environmental conditions to ensure each weighing complies with USP tolerances ofNMT 0.1 % 
relative uncertainty. 

• Balance calibration adjustments are performed weekly utilizing the balance's internal adjustment mechanism and with NIST traceable 
weights. 

• Balance calibration is verified prior to each use and is performed utilizing NIST traceable weights. Weigh tapes from the balance 
calibration are included in the production batch record for this standard. Production data package available upon request. 

• Fill volume is gravimetrically verified throughout the dispensing process using qualified balances calibrated with NIST traceable weights. 

• Weight sets used for all balance calibrations are calibrated externally by an ISO 17025 accredited calibration laboratory to NIST standards. 
• Concentration of this standard has been analytically verified against a NIST SR..M and a Control using a validated method. See page 2. 

Cerilliant certifies that this standard meets the specifications stated in this certificate and warrants this product to meet the stated acceptance 
criteria through the expiration date. Warranty applies to ampoules stored unopened and stored under the recommended storage conditions. 
Warranty and expiry do not extend to solutions into which this product has been incorporated. Establishment of shelf life of all such products 

is th, <Bfth, ~" __ .:-_·~~--------------------­
Darron Ellsworth, Quality Assurance Manager 

July OJ, 2015 
Date 

811 Paloma Drive, Suite A, Round Rock, TX 78665 800-848-7837 I 512-238-9974 
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Analytical Verification of Solution Standard Concentration and Batch Homogeneity: 

Solution 
Results compared to NIST Homogeneity 

Standard Lot Number SRMLot2896 (ampoule to ampoule consistency) 
(mg/dL) %RSD 

New Lot FN06051501 296.4 0.6% 

Prior Lot FN09061305 297.4 0.6% 

■ Concentration is calculated as the average of multiple analyses conducted using a validated Headspace GC/FID method. The validated 
GC/HS method has been demonstrated to adequately detect and quantitate ethanol concentrations ranging from 5 to 600 mg/dL. Relative 
standard uncertainty of the analysis is 1. 67 5% and includes bqth, un · nty of the analytical method and uncertainty of the NIST SRM 
concentration. 

■ The Control is independently prepared from a di 
against a NIST SRM. 

• Homogeneity is ensured through rigoro. 
%RSD of samples pulled from ac · th 
homogeneity of the New Lot 

■ The %RSD of the Prior L 
beginning and end of th~ 

■ All instruments used for 
qualified through an Ins 
performed daily with ri 

Solution Standa 
Analysis Method: 
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Temp Program: 
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Revision 0 
Page 1 of2 

Certificate of .Jlna(ysis 
Certified (Rf,jerence Standard - :NIST rJ'racea6Ce 

Ethanol-50 

Catalog Number: 
Solution Lot: 
Expiration Date: 
Diluent: 
Volume per Ampoule: 
Storage: 
Intended Use: 

Ethyl Alcohol 

E-029 
FN06231406 
July 2019 
Water 
l.2mL 
Refrigerate. Do not freeze. 
For R&D/ analytical PlJ. 

• Ampoules are overfilled to ensure a minimum 
to the desired concentration. -The standard sh 

e stored unopened at the recolillilended storage condition. 

ed volumes of this standard solution before diluting 
,'!\fhanges due to evaporation. 

< !/%Certified Concentration 

50.00 ± 0.18 mg/dL 

• Uncertainty of the cone ''cm, expresseqjp --f~ollihle;is an~ip_i't~'<i~ttf;fertI1iM'}in accordancewt'th ISO 17025 and ISO Guide 
34 at the 95% confiden , al usingac§yerage factor 6fk=2 and has bee'11'talgulafe;uoy statistical analy~is of our production methods 
applicable to ethanol re ~e standadfs ,mt(iiiQ6worates uncertainty of the purity factor, material density arid mass measurement. The 
dispensing process is SU it1y con .. --CO •--- _-_-_ tbe a.sf Jicant contributor to uncertainty calculatighs and is, therefore, excluded. 
Solution stability is estab s ¢d throu cl is, therefore, excluded. ·· 

• When expressed in percenfuge terms, ; t,Y,,ofthe concentration is 0.175% a relative expanded uncertainty 
is 0.35% at the 95% confidence inte \W 

• The purity factor (PF) masflfalance m alculate the amount of ethanol re to achieve an accurate 
concentration of the solution ~tandard, a1;; residual water content. 

• Purity factor has been e shed through ¥i6iiofthe neat analyte to ISO 17025 standarbs - See page 2. 

• Solution purity is veri ampoulinkijnd demdiistrates no contamination or gegn{qati_bn has occurred. 

V\!i-.'.:.E*.·: 
TraceabiHty to SI thrii~fn,NIST: 
■ This standard has been preparetland certified underfue ISO'i 

Certified Reference Material atJ~~T by ISO. 't\(I': 
• Gravimetrically prepared using quali;j:1 

traceable weights. Qualification of ea es 
consideration the balance a11d installed en 

1
znditions to ensure e 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilll 

ts the requirements of a 
❖_\X 

17025 requirements and using N1ST 
_ g by Mettler Toledo taldn?: into 

gcOmplies with USP tolerances 01NMT 0.1% 
relative uncertainty. . i:t;'.:;·-

■ Balance calibration adjustments are performed weekly'tt fomal adjustment mechanism and with NIST traceable 
weights. 

• Balance calibration is verified prior to each use and is performect
1ti{i 1zing NIST traceable weights. Weigh tapes from the balance 

calibration are included in the production batch record for this standard. Production data package available upon request. 

• Fill volume is gravimetrically verified throughout the dispensing process using qualified balances calibrated with NIST traceable weights. 

• Weight sets used for all balance calibrations are calibrated externally by an ISO 17025 accredited calibration laboratory to NIST standards. 

• Concentration of this standard has been analytically verified against a NIST SRM and a Control using a validated method. See page 2. 

Cerilliant certifies that this standard meets the specifications stated in this certificate and warrants this product to meet the stated acceptance 
criteria through the expiration date. Warranty applies to ampoules stored unopened and stored under the recommended storage conditions. 
Warranty and expiry do not extend to solutions into which this product has been incorporated. Establishment of shelf life of all such products 
is the responsibility of the user. 

August 21, 2014 
Darron Ellsworth, Quality Assurance Manager Date 

811 Paloma Drive. Suite A. Round Rock. TX 78665 800-848-7837 / 512-238-9974 
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Analytical Verification of Solution Standard Concentration and Batch Homogeneity: 

Homogeneity Solution 
Standard 

Lot Number 
Results compared to rrrsT 

SRM Lot2892 ' ·· 

(mg/dL) 

(ampoule to ampoule consistency) 
%RSD 

New Lot FN06231406 49.56 0.83% 

Prior Lot FN010912-0l 50.18 1.17% 

Acceptance Criteria ±2% :52% 

■ Concentration is calculated as the average of multiple analyses conducted using a validated Headspace GC/FID method. The validated 
GC/HS method has been demonstrated to adequately detect and quantitate ethanol concentrations ranging from 5 to 600 mg/dL. Relative 
standard uncertainty of the analysis is 1.675% and includeS;,bQtlitfaj[ertaµityofthe analytical method and uncertainty of the NIST SRM 

concentration. .,;iJilli > ••· .·. .. .· , 
■ The Control is independently prepared from a ~ifd'efoi;{t]6tofneat ethanol fo enswino bias in the analysis and independently qualified 

against a NIST SRM. Af·'~!:ii,;IJ ~· "}i'•" ·• ?{ ·; ' • 

■ Homogeneity is ensured through rigor9&t~fodliction proc~sss2&@11' !>Jlltistically a;aly~~d t~'' 1;1ate risk and verified by analysis. The 
%RSD of samples pulled frO!Jl 11§rosstli& io't using a stra . n,dqm{ahlpling plan demotis. " ,l?Clule to ampoule consistency or 
homogeneity of the New LotI! J\~, · 

■ !!;i::!~D a::~:~P~:~~ j/,::~:~n:~~~ii~1~::~filiif~~i· ro~~t:~t~trt,t .. · lic~t~ in~:~~~:eiieqµ~n~:.r Lot are bracketed at the 

• All instruments used for[he . ification ofthf ¥eatinKt&ri~ll ~d verification ~f fm;s;t'B1u centration ang homogeneity are fully 
qualified through an Instk111iion Qualifi!aiiqn ~iiil ii~ qpera · I Qualification whic eated annually}: System suitability is 

performed daily with riis:~f6)s accepta!)'{~J~f9~~ .f§Jns continues to perform within the val~~ated parameters. 

Solution StandarlJfJ.ssay 
Analysis Method: 

"'":V~ 

Colnmn: 

Temp Program: 

Injector Temp: 

Detector Temp: 

FID1 A,FfOJ!S~nal IE-298 lll14'J&-04 1i-40•29m1BF1001.D) 

"' 
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00 
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Neat Material An 
Pnrity by GC/FID Analysis: >99.9 

]00 

IOOO 

0.1% 

99.91% 

mass balancei;neasurement equation is used to 
required to achieve an accurate 
,iz'dard, accounting for both purity and 

10 mi 
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Certificate of J/_nafysis 
Certifiea <R.§jerence Stanaara - ¾IST<Tracea6Ce 

Ethanol-SO 

E-030 
FN10281510 

Revision 0 
Page 1 of2 

Catalog Number: 

Ethyl Alcohol 

E-030 

ISO GUIDE. 34 

I5O/IEC 17025 

ISO 13485 

ISO 9001 

GMP/GLP 
Solution Lot: FN10281510 
Expiration Date: November 2020 
Diluent: Water 
Volume per Ampoule: l.2mL 
Storage: Refrigerate. Do not freeze. 
Intended Use: For R&D/ analytical purposes only. Not suitable for human or animal consumption. 
• Expiration Date has been established through real time stability studies and applies to the ampoule stored unopened at the recommended storage condition. 
• Ampoules are overfilled to ensure a minimum 1.2 mL volume fill. We advise laboratories to use measured volumes of this standard solution before diluting 

to the desired concentration. The standard should be used immediately after opening to avoid concentration changes due to evaporation. 
• For quantitative applications, the minin1um sample size for intended use is I 00 µL 

Component Solution Chromatographic Purity Certified Concentration 

Ethanol > 99.9% 80.00 ± 0.28 mg/dL 

■ Uncertainty of the concentration, expressed in terms of volume, is an expanded uncertainty in accordance with ISO 17025 and ISO Guide 
34 at the 95% confidence interval using a coverage factor ofk=2 and has been calculated by statistical analysis of our production methods 
applicable to ethanol reference standards and incorporates uncertainty of the purity factor, material density and mass measurement. The 
dispensing process is sufficiently controlled as to not be a significant contributor to uncertainty calculations and is, therefore, excluded. 
Solution stability is established through real time stability studies and is, therefore, excluded. 

■ When expressed in percentage terms, the relative standard uncertainty of the concentration is 0.175% and the relative expanded uncertainty 
is 0.35% at the 95% confidence interval (k=2). 

■ The purity factor (PF) mass balance measurement equation is used to calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard, accounting for both purity and residual water content. 

■ Purity factor has been established through independent certification of the neat analyte to ISO 1 7025 standards - See page 2. 
■ Solution purity is verified post ampouling and demonstrates no contamination or degradation has occurred. 

Traceability to SI throul(h NIST: 
• This standard has been prepared and certified under the ISO Guide 34 and ISO/IEC 17025 standards and meets the requirements of a 

Certified Reference Material as defined by ISO. 

• Gravimetrically prepared using qualified balances calibrated semi-annually by Mettler Toledo to ISO 17025 requirements and using NIST 
traceable weights. Qualification of each balance includes the assignnient of a minimum weighing by Mettler Toledo taking into 
consideration the balance and installed environmental conditions to ensure each weighing complies with USP tolerances ofNMT 0.1 % 
relative uncertainty. 

• Balance calibration adjustments are performed weekly utilizing the balance's internal adjustment mechanism and with NIST traceable 
weights. 

• Balance calibration is verified prior to each use and is performed utilizing NIST traceable weights. Weigh tapes from the balance 
calibration are included in the production batch record for this standard. Production data package available upon request. 

• Fill volume is gravimetrically verified throughout the dispensing process using qualified balances calibrated with NIST traceable weights. 

• Weight sets used for all balance calibrations are calibrated externally by an ISO 17025 accredited calibration laboratory to NIST standards. 

• Concentration of this standard has been analytically verified against a NIST SR.JV! and a Control using a validated method. See page 2. 

Cerilliant certifies that this standard meets the specifications stated in this certificate and warrants this product to meet the stated acceptance 
criteria through the expiration date. Warranty applies to ampoules stored unopened and stored under the recommended storage conditions. 
Warranty and expiry do not extend to solutions into which this product has been incorporated. Establishment of shelf life of all such products 
is the responsibility of the user. 

December 02, 2015 
Darron Ellsworth, Quality Assurance Manager Date 

81 l Paloma Drive, Suite A, Round Rock, lX 78665 800-848-7837 I 512-238-997 4 
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Analytical Verification of Solution Standard Concentration and Batch Homogeneity: 

Solution 
Standard 

New Lot 

Prior Lot 

Lot Number 

FN10281510 

FN09051304 

Results compared to NIST 

:;, BRM Lot 2893 
Homogeneity 

(ampoule to ampoule consistency) 
¾RSD 

0.89% 

1.76% 

• Concentration is calculated as the average of multiple analyses conducted using a validated Headspace GC/FID method. The validated 
GC/HS method has been demonstrated to adequately detect and quantitate ethanol concentrations ranging from 5 to 600 mg/dL. Relative 
standard uncertainty of the analysis is 1.675% and includes both.uncertainty of the analytical method and uncertainty of the NIST SRM 
concentration. 

■ The Control is independently prepared from a dif£ 11,no bias in the analysis and independently qualified 
against a NIST SRM. 

• Homogeneity is ensured through rigoro 
%RSD of samples pulled from a 
homogeneity of the New LoJ> · 

■ The %RSD of the Prior L 
beginning and end of th 

• All instruments used fo 
qualified through an Ins 
performed daily with ri 

Analysis Method: 

Column: 

Temp Program: 

Injector Temp: 

Detector Temp: 

FIOI A, Ull4J24Fl21l!D) 

,A 

251) 

100 

Ill 

40°c 

. . ,.;~process controls statisticau/}ii'aiyz~ to evaluate risk and verified by analysis. The 
sing a stratifiedrandd ling plan demons oule to ampoule consistency or 

·J~·g#~t l\rrmllcate inJ 

riaite~_prop' ···• . . Otro~rfoetbtQU 0 
Prior Lot are bracketed at the 

10 

rials and verificati~n'~fthesolu entration irii}f'liomogeneity are fully 

,; 

ted annuaiiy. System suitability is 
·thin the val@lted parameters. 

Neat Material An· is 
Purity by GC/FID Analysis: > 99.9 % 

0.09% 

99.91% 

; mass baldricemeasurement equation is used to 
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Catalog Number: 
Solution Lot: 
Expiration Date: 
Diluent: 
Volume per Ampoule: 
Storage: 
Intended Use: 

Certificate of _Jlna[ysis 
Certifiea <R§jerence Stanaara - :JfIS<T<Tracea6Ce 

Ethanol-I 00 
Ethyl Alcohol 

E-031 
FN06181501 
June 2020 
Water 
1.2 mL 
Refrigerate. Do Not Freeze. 
For R&D/ analytical purposes only. Not suitable for human or animal consumption. 

E-031 
FN06181501 
Revision 00 
Page 1 of 2 

idMIM 
ISO GUIDE 34 

1S0/IEC 17025 

ISO 13485 

ISO 15194 

ISO 9001 

GMP/GLP 

• Expiration Date has been established through real time stability studies and applies to the ampoule stored unopened at the recommended storage condition. 

• Ampoules are overfilled to ensure a minimum 1.2 mL volume fill. We advise laboratories to use measured volumes of this standard solution before diluting 
to the desired concentration. The standard should be used immediately after opening to avoid concentration changes due to evaporation. 

• For quantitative applications, the minimum sample size for intended use is 1 µL. 

Component Solution Chromatog:raphic Puritv Certified Concentration 
Ethanol >99.9% 100.0 ± 0.4 mg/dL . Uncertainty of the concentration, expressed in terms of volume, is an expanded uncertainty in accordance with ISO 17025 and ISO Guide 

34 at the 95% confidence interval using a coverage factor of k=2 and has been calculated by statistical analysis of our production methods 
applicable to ethanol reference standards and incorporates uncertainty of the purity factor, material density and mass measurement. The 
dispensing process is sufficiently controlled as to not be a significant contributor to uncertainty calculations and is, therefore, excluded. 
Solution stability is established through real time stability studies and is, therefore, excluded. . When expressed in percentage terms, the relative standard uncertainty of the concentration is 0.175% and the relative expanded uncertainty 
is 0.35% at the 95% confidence interval (k=2). . The purity factor (PF) mass balance measurement equation is used to calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard, accounting for both purity and residual water content. . Purity factor has been established through independent certification of the neat analyte to ISO 17025 standards - See page 2 . . Solution purity is verified post ampouling and demonstrates no contamination or degradation has occurred . 

Traceability to SI through NIST: 

• This standard has been prepared and certified under the ISO Guide 34 and ISO/IEC 17025 standards and meets the requirements of a 
Certified Reference Material as defined by ISO. 

• Gravimetrically prepared using qualified balances calibrated semi-annually by Mettler Toledo to ISO 17025 requirements and using NIST 
traceable weights. Qualification of each balance includes the assignment of a minimum weighing by Mettler Toledo taking into 
consideration the balance and installed environmental conditions to ensure each weighing complies with USP tolerances ofNMT 0. I% 
relative uncertainty. 

• Balance calibration adjustments are performed weekly utilizing the balance's internal adjustment mechanism and with NIST traceable 
weights. 

• Balance calibration is verified prior to each use and is performed utilizing NIST traceable weights. Weigh tapes from the balance 
calibration are included in the production batch record for this standard. Production data package available upon request. 

• Fill volume is gravimetrically verified throughout the dispensing process using qualified balances calibrated with NIST traceable weights. 

• Weight sets used for all balance calibrations are calibrated externally by an ISO 17025 accredited calibration laboratory to NIST standards. 

• Concentration of this standard has been analytically verified against a NIST SRM and a Control using a validated method. See page 2. 

Cerilliant certifies that this standard meets the specifications stated in this certificate and warrants this product to meet the stated acceptance 
criteria through the expiration date. Warranty applies to ampoules stored unopened and stored under the recommended storage conditions. 
Warranty and expiry do not extend to solutions into which this product has been incorporated. Establishment of shelf life of all such products 

is th, S""' "'" __ ...--_·~~----z_· __ · -------------­
Darron Ellsworth, Quality Assurance Manager 

July OJ, 2015 
Date 

811 Paloma Drive, Suite A, Round Rock, TX 78665 800-848-7837 / 512-238-997 4 
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Ana~ytical Verification of Solution Standard Concentration and Batch Homogeneity: 

Solution 
Standard 

New Lot 

Prior Lot 

Lot Number 

FN06181501 

FN02021403 

Results compared to NIST 
SRMLot2894 

(mg/dL) 

Homogeneity 
(ampoule to ampoule consistency) 

%RSD 

0.68% 

0.79% 

• Concentration is calculated as the average of multiple analyses conducted using a validated Headspace GC/FID method. The validated 
GC/HS method has been demonstrated to adequately detect and quantitate ethanol concentrations ranging from 5 to 600 mg/dL. Relative 
standard uncertainty of the analysis is 1.675% and includes bqtlxµfl ty of the analytical method and uncertainty of the NIST SRM 
concentration. 

• The Control is independently prepared from a diff~r~Ji e. no bias in the analysis and independently qualified 
against a NIST SRM. '. <:::: 

• Homogeneity is ensured through rigorous1fr9d11ttib'n process contr9Js statistically ii'ri~bi~~41:to evaluate risk and verified by analysis. The 
%RSD of samples pulled from a(erossthe lot using a stratifi~~;raii{ .£ling plan deili6{ poule to ampoule consistency or 
homogeneity of the New Lo,t~ ·· ·. · ·· · ·· 

• The %RSD of the Prior L9t_r~presents system suita,bili,fy ~n 4i;·§ate 8fliialy~i~J '.J;pp)icate injectio 
beginning and end of the sequence. %RSD ctiteria eiwute~ptopefsysteiri pet:fbrfuan"cie~9ughout the s 

• All instruments used for certification ofthe,11,£at ma(ifiaj~)l.lld verification ofthtis~lutioh brincentration Jiilhomogeneity are fully 
qualified through an Installii:t,ion Qualifi¢ati9tiand ail Operational Qualification which is i-~peated annually{System suitability is 
performed daily with ri · ·.· · · acceptati~~:CJ'.itfrii:!,. to errslif~ \hysy~tem continues to perf()rm within the vitidated parameters. 

Analysis Method: GC/FIP:fleadspace 
t:·;'; 

Purity by GC/FID Analysis: 

Column: DB-ALCI 30 m x 0.53 

thickne'ss: Water Content by Karl Fische?lJ 

Temp Program: 40°C hold for 12 min 
'.·~·'/, 

PutityFa 

>99.9% 

0.0% 

>99.9% 

Injector Temp: 

Detector Temp: 

200°C b~:i 
250°C '::u"t:~t( 

iJ¥fd;uy f;~i;; (PF) mass bal;ncemeasurement equation is used to 
calculate the amount of ethanol required to achieve an accurate 
c'rJncentialion of the solution standard, accounting for both purity and 
fesiilual water content. 

150 

w 
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Catalog Number: E-036 

ISO GUIDE 34 

1SO/IEC 17025 

ISO 13485 

ISO 15194 

ISO 9001 

GMP/GLP 

Solution Lot: FNl 1191402 
February 2020 
Water 

Expiration Date: 
Diluent: 
Volume per Ampoule: l.2mL 
Storage: Refrigerate. Do not freeze. 
Intended Use: For R&D/ analytical purposes only. Not suitable for human or animal consumption. 
• Expiration Date has been established through real time stability studies and applies to the ampoule stored unopened at the recornmended storage condition. 

• Ampoules are overfilled to ensure a minimum 1.2 rnL volume ftll. We advise laboratories to use measured volumes of this standard solution before diluting 
to the desired concentration. The standard should be used immediately after opening to avoid concentration changes due to evaporation. 

• For quantitative applications, the minimum sample size for intended use is 100 µL. 

Component Solution Chromatographic Purity Certified Concentration 

Ethanol > 99.9% 400.0 ± 1.4 mg/dL 

■ Uncertainty of the concentration, expressed in terms of volume, is an expanded uncertainty in accordance with ISO 17025 and ISO Guide 
34 at the 95% confidence interval using a coverage factor of k=2 and has been calculated by statistical analysis of our production methods 
applicable to ethanol reference standards and incorporates uncertainty of the purity factor, material density and mass measurement. The 
dispensing process is sufficiently controlled as to not be a significant contributor to uncertainty calculations and is, therefore, excluded. 
Solution stability is established through real time stability studies and is, therefore, excluded. 

■ When expressed in percentage tern1s, the relative standard uncertainty of the concentration is 0.175% and the relative expanded uncertainty 
is 0.35% at the 95% confidence interval (k=2). 

■ The purity factor (PF) mass balance measurement equation is used to calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard, accounting for both purity and residual water content. 

■ Purity factor has been established through independent certification of the neat analyte to ISO 17025 standards - See page 2. 
■ Solution purity is verified post ampouling and demonstrates no contamination or degradation has occurred. 

Traceability to SI through NIST: 

• This standard has been prepared and certified under the ISO Guide 34 and ISO/IEC 17025 standards and meets the requirements of a 
Certified Reference Material as defined by ISO. 

• Gravimetrically prepared using qualified balances calibrated semi-annually by Mettler Toledo to ISO 17025 requirements and using NIST 
traceable weights. Qualification of each balance includes the assignment of a minimum weighing by Mettler Toledo taking into 
consideration the balance and installed environmental conditions to ensure each weighing complies with USP tolerances of NMT 0.1 % 
relative uncertainty. 

■ Balance calibration adjustments are performed weekly utilizing the balance's internal adjustment mechanism and with NIST traceable 
weights. 

• Balance calibration is verified prior to each use and is performed utilizing NIST traceable weights. Weigh tapes from the balance 
calibration are included in the production batch record for this standard. Production data package available upon request. 

• Fill volume is gravimetrically verified throughout the dispensing process using qualified balances calibrated with NIST traceable weights. 

• Weight sets used for all balance calibrations are calibrated externally by an ISO 17025 accredited calibration laboratory to NIST standards. 

• Concentration of this standard has been analytically verified against a NIST SRM and a Control using a validated method. See page 2. 

Cerilliant certifies that this standard meets the specifications stated in this certificate and warrants this product to meet the stated acceptance 
criteria through the expiration date. Warranty applies to ampoules stored unopened and stored under the recommended storage conditions. 
Warranty and expiry do not extend to solutions into which this product has been incorporated. Establishment of shelf life of all such products 
is the responsibility of the user. 

• REFERENCE MATERW. PROOUCER 

June 25, 2015 
Darron Ellsworth, Quality Assurance Manager Date 

811 Paloma Drive. Suite A. Round Rock. TX 78665 800-848-7837 / 512-238-9974 



Cerilliant· 
/vdyl!ml Wnnr:a Smtoorda -~ 

E-036 
FN11191402 

Revision 0 
Page2 of2 

Analytical Verification of Solution Standard Concentration and Batch Homogeneity: 

Solution 
Standard 

Lot Number 
Results compared to NIST 

SRNI Lot 2896 
Homogeneity 

(ampoule to ampoule consistency) 
%RSD 

New Lot FN11191402 0.54% 

Prior Lot FN012712-01 1.56% 

Acceptance Criteria :S2% 

• Concentration is calculated as the average of multiple analyses conducted using a validated Headspace GC/FID method. The validated 
GC/HS method has been demonstrated to adequately detect and qu , titate ethanol concentrations ranging from 5 to 600 mg/dL. Relative 
standard uncertainty of the analysis is 1.675% and include boih'Jt'\~ of the analytical method and uncertainty of the NIST SRM 

• ;~:c~::~!~:~ independently prepared from a . . )r:;~t :~~ano pias in the analysis and independently qualified 

against a NIST SRM. 

• Homogeneity is ensured through ri 
%RSD of samples pulled fro. 
homogeneity of the New L<;i. 

• The %RSD of the Prior 
beginning and end of 

tistically an';lyicidtbteyl),l}iate risk and verified by analysis. The 
.. ,, , 'ng plan demb'ii'str~tJ\iiWiJ ule to ampoule consistency or 

',<J})[t~ 

rior Lot are bracketed at the 
ce. 

• All instruments used for _ 
0 

'" -.. pomogeneity are fully 
qualified through an Installation Qualification and an Operational Qualification which ~s'repeated annually: "System suitability is 
performed daily with rigoroti§ acceptal1§e criteria f§ ~µsure the -system continues to perform within the validated parameters. 

Analysis Method: 

Colnmn: 

Temp Program: 

Injector Temp: 

Detector Temp: 2so0c 
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Neat Material Analysis 
Purity by GC/FID Analysis: 100.0% 

Karl Fische 0.0% 

100.0% 
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Cerilliant Quality 

ISO GUIDE 34 

1S0/IEC 17025 

ISO 13485 

Catalog Number: E-029 
FN06231406 
July2019 
Water 

ISO 15194 

ISO 9001 

GMP/GLP 

Solution Lot: 
Expiration Date: 
Diluent: 
Volume per Ampoule: 1.2 mL 
Storage: Refrigerate. Do not freeze. 
Intended Use: For R&D/ analytical purposes only. Not suitable for human or animal consumption. 
• Expiration Date has been established through real time stability studies and applies to the ampoule stored unopened at the reco=ended storage condition. 

• Ampoules are overfilled to ensure a minimum 1.2 mL volume fill. We advise laboratories to use measured volumes of this standard solution before diluting 
to the desired concentration. The standard should be used immediately after opening to avoid concentration changes due to evaporation. 

Component Solution Chromatographic Purity Certified Concentration 

Ethanol >99.9% 50.00 ± 0.18 mg/dL . Uncertainty of the concentration, expressed in terms of volume, is an expanded uncertainty in accordance with ISO 17025 and ISO Guide 
34 at the 95% confidence interval using a coverage factor of k=2 and has been calculated by statistical analysis of our production methods 
applicable to ethanol reference standards and incorporates uncertainty of the purity factor, material density and mass measurement. The 
dispensing process is sufficiently controlled as to not be a significant contributor to uncertainty calculations and is, therefore, excluded. 
Solution stability is established through real time stability studies and is, therefore, excluded. 

■ When expressed in percentage tern1s, the relative standard uncertainty of the concentration is 0.175% and the relative expanded uncertainty 
is 0.35% at the 95% confidence interval (k=2). 

■ The purity factor (PF) mass balance measurement equation is used to calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard, accounting for both purity and residual water content. 

■ Purity factor has b·een established through independent certification of the neat analyte to ISO 17025 standards - See page 2. . Solution purity is verified post ampouling and demonstrates no contamination or degradation has occurred . 

Traceability to SI through NIST: 

• This standard has been prepared and certified under the ISO Guide 34 and ISO/IEC 17025 standards and meets the requirements of a 
Certified Reference Material as defined by ISO. 

• Gravimetrically prepared using qualified balances calibrated semi-annually by Mettler Toledo to ISO 17025 requirements and using NIST 
traceable weights. Qualification of each balance includes the assignment of a minimum weighing by Mettler Toledo taking into 
consideration the balance and installed environmental conditions to ensure each weighing complies with USP tolerances ofNMT 0.1 % 
relative uncertainty. 

• Balance calibration adjustments are performed weekly utilizing the balance's internal adjustment mechanism and with NIST traceable 
weights. 

• Balance calibration is verified prior to each use and is performed utilizing NIST traceable weights. Weigh tapes from the balance 
calibration are included in the production batch record for this standard. Production data package available upon request. 

• Fill volume is gravimetrically verified throughout the dispensing process using qualified balances calibrated with NIST traceable weights. 

• Weight sets used for all balance calibrations are calibrated externally by an ISO 17025 accredited calibration laboratory to NIST standards. 

• Concentration of this standard has been analytically verified against a NIST SRM and a Control using a validated method. See page 2. 

Cerilliant certifies that this standard meets the specifications stated in this certificate and warrants this product to meet the stated acceptance 
criteria through the expiration date. Warranty applies to ampoules stored unopened and stored under the recommended storage conditions. 
Warranty and expiry do not extend to solutions into which this product has been incorporated. Establishment of shelf life of all such products 
is the responsibility of the user. 

• REFERENCE MAT£RW. PROOUCf:R 

August 21, 2014 
Darron Ellsworth, Quality Assurance Manager Date 

811 Paloma Drive. Suite A. Round Rock. TX 78665 800-848-7837 / 512-238-9974 
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Analytical Verification of Solution Standard Concentration and Batch Homogeneity: 

Solution 
Results compared to NIST Homogeneity 

Standard 
Lot Number SRtVl Lot 2892 (ampoule to ampoule consistency) 

(mg/dL) %RSD 

New Lot FN06231406 49.56 0.83% 

Prior Lot FN0!0912-0l 50.18 1.17% 

Acceptance Criteria ±2% :S2% 

■ Concentration is calculated as the average of multiple analyses conducted using a validated Headspace GC/FID method. The validated 
GC/HS method has been demonstrated to adequately detect and quantitate ethanol concentrations ranging from 5 to 600 mg/dL. Relative 
standard uncertainty of the analysis is 1.675% and includes both uncertainty of the analytical method and uncertainty of the NIST SRM 
concentration. 

■ The Control is independently prepared from a different lot of neat ethanol to ensure no bias in the analysis and independently qualified 
against a NIST SRM. 

■ Homogeneity is ensured through rigorous production process controls statistically analyzed to evaluate risk and verified by analysis. The 
%RSD of samples pulled from across the lot using a stratified random sampling plan demonstrates ampoule to ampoule consistency or 
homogeneity of the New Lot. 

■ The %RSD of the Prior Lot represents system suitability on the date of analysis. Triplicate injections of the Prior Lot are bracketed at the 
beginning and end of the sequence. %RSD criteria ensures proper system performance throughout the sequence. 

■ All instruments used for certification of the neat materials and verification of the solution concentration and homogeneity are fully 
qualified through an installation Qualification and an Operational Qualification which is repeated annually. System suitability is 
perfom1ed daily with rigorous acceptance criteria to ensure the system continues to perform within the validated parameters. 

Solution Standard Assay Parameters Neat Material Analysis 
Analysis Method: GC/FID Headspace Purity by GC/FID Analysis: >99.9 

Column: DB-ALCI 30 m x 0.53 rrim ID, 3.0 µm film 

thickness 
Water Content by Karl Fischer: 0.1% 

Temp Program: 40°C hold for 12 min Purity Factor: 99.91% 

Injector Temp: 200°c The purity factor (PF) mass balance measurement equation is used to 
calculate the amount of ethanol required to achieve an accurate 

Detector Temp: 250°C concentration of the solution standard, accounting/or both purity and 
residual water content. 
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Cerilliont Quality 

ISO GUIDE 34 

1S0/IEC 17025 

Catalog Number: E-030 
FN10281510 
November 2020 

Solution Lot: 
Expiration Date: 
Diluent: Water 
Volume per Ampoule: l.2mL 
Storage: Refrigerate. Do not freeze. 
Intended Use: For R&D/ analytical purposes only. Not suitable for human or animal consumption. 
• Expiration Date has been established through real time stability studies and applies to the ampoule stored unopened at the recommended storage condition. 
• Ampoules are overfilled to ensure a minimum 1.2 mL volume fill. We advise laboratories to use measured volumes of this standard solution before diluting 

to the desired concentration. The standard should be used immediately after opening to avoid concentration changes due to evaporation. 
• For quantitative applications, the minimum sample size for intended use is l00 µL 

Component Solution Chromatographic Purity Certified Concentration 

Ethanol > 99.9% 80.00 ± 0.28 mg/dL 

■ Uncertainty of the concentration, expressed in terms of volume, is an expanded uncertainty in accordance with ISO 17025 and ISO Guide 
34 at the 95% confidence interval using a coverage factor of k=2 and has been calculated by statistical analysis of our production methods 
applicable to ethanol reference standards and incorporates uncertainty of the purity factor, material density and mass measurement. The 
dispensing process is sufficiently controlled as to not be a significant contributor to uncertainty calculations and is, therefore, excluded. 
Solution stability is established through real time stability studies and is, therefore, excluded. 

■ When expressed in percentage terms, tlie relative standard uncertainty of the concentration is 0.175% and the relative expanded uncertainty 
is 0.35% at the 95% confidence interval (k=2). 

■ The purity factor (PF) mass balance measurement equation is used to calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard, accounting for both purity and residual water content. 

■ Purity factor has been established through independent certification of the neat analyte to ISO 17025 standards - See page 2. 

■ Solution purity is verified post ampouling and demonstrates no contamination or degradation has occurred. 

Traceability to SI through NIST: 
• This standard has been prepared and certified under the ISO Guide 34 and ISO/IEC 17025 standards and meets the requirements ofa 

Certified Reference Material as defined by ISO. 

• Gravimetrically prepared using qualified balances calibrated semi-annually by Mettler Toledo to ISO 17025 requirements and using NIST 
traceable weights. Qualification of each balance includes the assignment of a minimum weighing by Mettler Toledo taking into 
consideration the balance and installed environmental conditions to ensure each weighing complies with USP tolerances of NMT 0.1 % 
relative uncertainty. 

• Balance calibration adjustments are performed weekly utilizing the balance's internal adjustment mechanism and with NIST traceable 
weights. 

• Balance calibration is verified prior to each use and is performed utilizing NIST traceable weights. Weigh tapes from the balance 
calibration are included in the production batch record for this standard. Production data package available upon request. 

• Fill volume is gravimetrically verified throughout the dispensing process using qualified balances calibrated with NIST traceable weights. 

• Weight sets used for all balance calibrations are calibrated externally by an ISO 17025 accredited calibration laboratory to NIST standards. 

■ Concentration of this standard has been analytically verified against a NIST SRM and a Control using a validated method. See page 2. 

Cerilliant certifies that this standard meets the specifications stated in this certificate and warrants this product to meet the stated acceptance 
criteria through the expiration date. Warranty applies to ampoules stored unopened and stored under the recommended storage conditions. 
Warranty and expiry do not extend to solutions into which this product has been incorporated. Establishment of shelf life of all such products 
is the responsibility of the user. 

~ 
ACCPCOITCD December 02, 2015 

Darron Ellsworth, Quality Assurance Manager Date 

81 l Palomo Drive, Suile A, Round Rock, TX 78665 800-848-7837 I 512-238-997 4 



Cerilliant· 
Aac¥ml ....... Smdanls 

E-030 
FN10281510 

Revision 0 
Page 2 of2 

Analytical Verification of Solution Standard Concentration and Batch Homogeneity: 

Solution 
Results compared to NIST Homogeneity 

Standard 
Lot Number SRM. Lot 2893 (ampoule to ampoule consistency) 

(mg/dL) %RSD 

New Lot FN 10281510 79.40 0.89% 

Prior Lot FN09051304 79.29 1.76% 

Acceptance Criteria ±2% :S2% 

■ Concentration is calculated as the average of multiple analyses conducted using a validated Headspace GC/FID method. The validated 
GC/HS method has been demonstrated to adequately detect and quantitate ethanol concentrations ranging from 5 to 600 mg/dL. Relative 

standard uncertainty of the analysis is 1.675% and includes both uncertainty of the analytical method and uncertainty of the NIST SRM 

concentration. 

■ The Control is independently prepared from a different lot of neat ethanol to ensure no bias in the analysis and independently qualified 

against a NIST SRM. 

■ Homogeneity is ensured through rigorous production process controls statistically analyzed to evaluate risk and verified by analysis. The 

¾RSD of samples pulled from across the lot using a stratified random sampling plan demonstrates ampoule to ampoule consistency or 

homogeneity of the New Lot. 

■ The ¾RSD of the Prior Lot represents system suitability on the date of analysis. Triplicate injections of the Prior Lot are bracketed at the 

beginning and end of the sequence. ¾RSD criteria ensures proper system performance throughout the sequence. 

■ All instruments used for certification of the neat materials and verification of the solution concentration and homogeneity are fully 
qualified through an Installation Qualification and an Operational Qualification which is repeated annually. System suitability is 

performed daily with rigorous acceptance criteria to ensure the system continues to perform within the validated parameters. 

Solution Standard Assay Parameters Neat Material Analysis 
Analysis Method: 

Column: 

Temp Program: 

Injector Temp: 

Detector Temp: 

fi01A. L00._01JF1m1D) 
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GC/FID Headspace 

DB-ALCl 30 m x 0.53 mm lD, 3.0 µm film 

thickness 

40°C hold for 12 min 

200°c 
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Purity by GC/FID Analysis: > 99.9 % 

Water Content by Karl Fischer: 0.09% 

Purity Factor: 99.91% 

The purity factor (PF) mass balance measurement equation is used to 
calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard, accounting/or both purity and 
residual water content. 
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Catalog Number: E-032 
FN03301601 
April 2021 
Water 

ISO GUIDE 34 

ISO/IEC 17025 

ISO 13485 

ISO 15194 

ISO 9001 

GMP/GLP 

Solution Lot: 
Expiration Date: 
Diluent: 
Volume per Ampoule: 1.2 mL 
Storage: Refrigerate. Do not freeze. 

Intended Use: For R&D/ analytical purposes only. Not suitable for human or animal consumption. 
• Expiration Date has been established through real time stability studies and applies to the ampoule stored unopened at the recommended storage condition. 

• Ampoules are overfilled to ensure a minimum 1.2 mL volume fill. We advise laboratories to use measured volumes of this standard solution before diluting 
to the desired concentration. The standard should be used immediately after opening to avoid concentration changes due to evaporation. 

• For quantitative applications, the minimum sample size for intended use is l00 µL. 

Component Solution Chromatographic Purity Certified Concentration 

Ethanol > 99.9% 200.0 ± 0.70 mg/dL 

■ Uncertainty of the concentration, expressed in terms of volume, is an expanded uncertainty in accordance with ISO 17025 and ISO Guide 
34 at the 95% confidence interval using a coverage factor of k=2 and has been calculated by statistical analysis of our production methods 
applicable to ethanol reference standards and incorporates uncertainty of the purity factor, material density and mass measurement. The 
dispensing process is sufficiently controlled as to not be a significant contributor to uncertainty calculations and is, therefore, excluded. 
Solution stability is established through real time stability studies and is, therefore, excluded. 

■ When expressed in percentage terms, the relative standard uncertainty of the concentration is 0.175% and the relative expanded uncertainty 
is 0.35% at the 95% confidence interval (k=2). 

■ The purity factor (PF) mass balance measurement equation is used to calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard, accounting for both purity and residual water content. 

■ Purity factor has been established through independent certification of the neat analyte to ISO 17025 standards - See page 2. 

■ Solution purity is verified post ampouling and demonstrates no contamination or degradation has occurred. 

Traceability to SI through NIST: 

• This standard has been prepared and certified under the ISO Guide 34 and ISO/IEC 17025 standards and meets the requirements of a 
Certified Reference Material as defined by ISO. 

• Gravimetrically prepared using qualified balances calibrated semi-annually by Mettler Toledo to ISO 17025 requirements and using NIST 
traceable weights. Qualification of each balance includes the assignment of a minimum weighing by Mettler Toledo taking into 
consideration the balance and installed environmental conditions to ensure each weighing complies with USP tolerances of NMT 0.10% 
relative uncertainty. 

• Balance calibration adjustments are performed weekly utilizing the balance's internal adjustment mechanism and with NIST traceable 
weights. 

• Balance calibration is verified prior to each use and is performed utilizing NIST traceable weights. Weigh tapes from the balance 
calibration are included in the production batch record for this standard. Production data package available upon request. 

• Fill volume is gravimetrically verified throughout the dispensing process using qualified balances calibrated with NIST traceable weights. 

• Weight sets used for all balance calibrations are calibrated externally by an ISO 17025 accredited calibration laboratory to NIST standards. 

■ Concentration of this standard has been analytically verified against a NIST SRM and a Control using a validated method. See page 2. 

Cerilliant certifies that this standard meets the specifications stated in this certificate and warrants this product to meet the stated acceptance 
criteria through the expiration date. Warranty applies to ampoules stored unopened and stored under the recommended storage conditions. 
Warranty and expiry do not extend to solutions into which this product has been incorporated. Establishment of shelf life of all such products 
is the responsibi I ity of the user. 

June 07, 2016 
Darron Ellsworth, Quality Assurance Manager Date 

811 Paloma Drive. Suite A. Round Rock. TX 78665 800-848-7837 / 512-238-9974 
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Analytical Verification of Solution Standard Concentration and Batch Homogeneity: 

Solution 
Results compared to NIST Homogeneity 

Standard 
Lot Number SRl'\1 Lot 2895 (ampoule to ampoule consistency) 

(mg/dL) ¾RSD 

New Lot FN03301601 198.8 0.79% 

Prior Lot FN07201502 197.6 0.54% 

Acceptance Criteria ±2% ~2% 

■ Concentration is calculated as the average of multiple analyses conducted using a validated Headspace GC/FID method. The validated 
GC/HS method has been demonstrated to adequately detect and quantitate ethanol concentrations ranging from 5 to 600 mg/dL. Relative 
standard uncertainty of the analysis is 1.675% and includes both uncertainty of the analytical method and uncertainty of the NIST SRM 
concentration. 

■ The Control is independently prepared from a different lot of neat ethanol to ensure no bias in the analysis and independently qualified 
against a NIST SRM. 

■ Homogeneity is ensured through rigorous production process controls statistically analyzed to evaluate risk and verified by analysis. The 
%RSD of samples pulled from across the lot using a stratified random sampling plan demonstrates ampoule to ampoule consistency or 
homogeneity of the New Lot. 

■ The %RSD of the Prior Lot represents system suitability on the date of analysis. Triplicate injections of the Prior Lot are bracketed at the 
beginning and end of the sequence. %RSD criteria ensures proper system performance throughout the sequence. 

■ All instruments used for certification of the neat materials and verification of the solution concentration and homogeneity are fully 
qualified through an Installation Qualification and an Operational Qualification which is repeated annually. System suitability is 
performed daily with rigorous acceptance criteria to ensure the system continues to perform within the validated parameters. 

Solution Standard Assay Parameters Neat Material Analysis 
Analysis Method: 

Column: 

Temp Program: 

Injector Temp: 

Detector Temp: 

GC/FID Headspace 

DB-ALCI 30 m x 0.53 Illlil ID, 3.0 µm film 
thickness 

40°C hold for 12 min 

200°( 

250°C 
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Purity by GC/FID Analysis: > 99.9% 

Water Content by Karl Fischer: 0.1% 

Purity Factor: 99.91% 

The purity factor (PF) mass balance measurement equation is used 10 

calculate the amount of ethanol required 10 achieve an accura/e 
concentration of the solution standard. accounlingfor both puriry and 
residual water content. 
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Catalog Number: 
Solution Lot: 
Expiration Date: 
Diluent: 
Volume per Ampoule: 
Storage: 
Intended Use: 

Certificate of Jlna[ysis 
CertifiecI CRJ!ference Stancfarcf-:NIS<T<Tracea6[e 

Ethanol-300 
Ethyl Alcohol 

E-033 
FN06051501 
June 2020 
Water 
1.2 mL 
Refrigerate. Do Not Freeze. 
For R&D/ analytical purposes only. Not suitable for human or animal consumption. 
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FN06051501 

Revision 00 
Page 1 of2 

4¥6·15 
ISO GUIDE 34 

ISO/IEC 17025 

ISO 13485 

ISO 15194 

ISO 9001 

GMP/GLP 

• Expiration Date has been established through real ti.me stability studies and applies to the ampoule stored unopened at the recommended storage condition. 

• Ampoules are overfilled to ensure a minimum 1.2 mL volume fill. We advise laboratories to use measured volumes of this standard solution before diluting 
to the desired concentration. The standard should be used immediately after opening to avoid concentration changes due to evaporation. 

• For quantitative applications, the minimum sample size for intended use is 100 µL. 

Component Solution Chromato11:raphic Puritv Certified Concentration 
Ethanol > 99.9% 300.0 ± 1.1 mg/dL 

■ Uncertainty of the concentration, expressed in terms of volume, is an expanded uncertainty in accordance with ISO 17025 and ISO Guide 
34 at the 95% confidence interval using a coverage factor of k=2 and has been calculated by statistical analysis of our production methods 
applicable to ethanol reference standards and incorporates uncertainty of the purity factor, material density and mass measurement. The 
dispensing process is sufficiently controlled as to not be a significant contributor to uncertainty calculations and is, therefore, excluded. 
Solution stability is established through real time stability studies and is, therefore, excluded. 

• When expressed in percentage terms, the relative standard uncertainty of the concentration is 0.175% and the relative expanded uncertainty 
is 0.35% at the 95% confidence interval (k=2). 

■ The purity factor (PF) mass balance measurement equation is used to calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard, accounting for both purity and residual water content. 

■ Purity factor has been established through independent certification of the neat analyte to ISO 17025 standards - See page 2. . Solution purity is verified post ampouling and demonstrates no contamination or degradation has occurred . 

Traceability to SI through NIST: 

• This standard has been prepared and certified under the ISO Guide 34 and ISO/IEC 17025 standards and meets the requirements of a 
Certified Reference Material as defined by ISO. 

• Gravimetrically prepared using qualified balances calibrated semi-annually by Mettler Toledo to ISO 17025 requirements and using NIST 
traceable weights. Qualification of each balance includes the assignment of a minimum weighing by Mettler Toledo taking into 
consideration the balance and installed environmental conditions to ensure each weighing complies with USP tolerances of NMT 0.1 % 
relative uncertainty. 

• Balance calibration adjustments are performed weekly utilizing the balance's internal adjustment mechanism and with NIST traceable 
weights. 

• Balance calibration is verified prior to each use and is performed utilizing NIST traceable weights. Weigh tapes from the balance 
calibration are included in the production batch record for this standard. Production data package available upon request. 

• Fill volume is gravimetrically verified throughout the dispensing process using qualified balances calibrated with NIST traceable weights. 

• Weight sets used for all balance calibrations are calibrated externally by an ISO 17025 accredited calibration laboratory to NIST standards. 
• Concentration of this standard has been analytically verified against a NIST SRM and a Control using a validated method. See page 2. 

Cerilliant certifies that this standard meets the specifications stated in this certificate and warrants this product to meet the stated acceptance 
criteria through the expiration date. Warranty applies to ampoules stored unopened and stored under the recommended storage conditions. 
Warranty and expiry do not extend to solutions into which this product has been incorporated. Establishment of shelf life of all such products 

is <he &b' '"' "~' --~----~~-· __ -_-z:_-______________ _ 

Darron Ellsworth, Quality Assurance Manager REFERENCE MATERIAi. PROOUCER 

July OJ, 2015 
Date 

81 l Paloma Drive, Suite A, Round Rack, TX 78665 800-848-7837 I 5 l 2-238-9974 
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Analytical Verification of Solution Standard Concentration and Batch Homogeneity: 

Solution 
Results compared to NIST Homogeneity 

Standard 
Lot Number SRM Lot 2896 (ampoule to ampoule consistency) 

(mg/dL) ¾RSD 

New Lot FN06051501 296.4 0.6% 

Prior Lot FN09061305 297.4 0.6% 

Acceptance Criteria ±2% ±2% 

■ Concentration is calculated as the average of multiple analyses conducted using a validated Headspace GC/FID method. The validated 
GC/HS method has been demonstrated to adequately detect and quantitate ethanol concentrations ranging from 5 to 600 mg/dL. Relative 
standard uncertainty of the analysis is 1.675% and includes both uncertainty of the analytical method and uncertainty of the NIST SRM 
concentration. 

■ The Control is independently prepared from a different lot of neat ethanol to ensure no bias in the analysis and independently qualified 
against a NIST SRM. 

■ Homogeneity is ensured through rigorous production process controls statistically analyzed to evaluate risk and verified by analysis. The 
%RSD of samples pulled from across the lot using a stratified random sampling plan demonstrates ampoule to ampoule consistency or 
homogeneity of the New Lot. 

■ The %RSD of the Prior Lot represents system suitability on the date of analysis. Triplicate injections of the Prior Lot are bracketed at the 
beginning and end of the sequence. %RSD criteria ensures proper system performance throughout the sequence. 

■ All instruments used for certification of the neat materials and verification of the solution concentration and homogeneity are fully 
qualified through an Installation Qualification and an Operational Qualification which is repeated annually. System suitability is 
performed daily with rigorous acceptance criteria to ensure the system continues to perform within the validated parameters. 

Solution Standard Assay Parameters Neat Material Analysis 
Analysis Method: 

Column: 

Temp Program: 

Injector Temp: 

Detector Temp: 

S<IJ 

GC/FID Headspace 

DB-ALCI 30 m x 0.53 mm ID, 3,0 µm film 

thickness 

40°C hold for I 2 min 

200°c 

250°C 

Purity by GC/FID Analysis: > 99.9% 

Water Content by Karl Fischer: 0.1% 

Purity Factor: 99.9% 

The purity factor (PF) mass balance measurement equation is used to 
calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard, accoumingfor both purity and 
residual water content. 
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Catalog Number: E-036 
FN11191402 
February 2020 
Water 

ISO GUIDE 34 

ISO/IEC 17025 

ISO 13485 

ISO 15194 

ISO 9001 

GMP/GLP 

Solution Lot: 
Expiration Date: 
Diluent: 
Volume per Ampoule: 1.2 rnL 
Storage: Refrigerate. Do not freeze. 
Intended Use: For R&D/ analytical purposes only. Not suitable for human or animal consumption. 
• Expiration Date bas been established through real time stability studies and applies to the ampoule stored unopened at the recommended storage condition. 

• Ampoules are overfilled to ensure a minimum 1.2 mL volume fill. We advise laboratories to use measured volumes of this standard solution before diluting 
to the desired concentration. The standard should be used immediately after opening to avoid concentration changes due to evaporation. 

• For quantitative applications, the mini.mum sample size for intended use is I 00 µL. 

Component Solution Chromatographic Purity Certified Concentration 

Ethanol > 99.9% 400.0 ± 1.4 mg/dL . Uncertainty of the concentration, expressed in terms of volume, is an expanded uncertainty in accordance with ISO 17025 and ISO Guide 
34 at the 95% confidence interval using a coverage factor of k=2 and has been calculated by statistical analysis of our production methods 
applicable to ethanol reference standards and incorporates uncertainty of the purity factor, material density and mass measurement. The 
dispensing process is sufficiently controlled as to not be a significant contributor to uncertainty calculations and is, therefore, excluded. 
Solution stability is established through real time stability studies and is, therefore, excluded. . When expressed in percentage tenns, the relative standard uncertainty of the concentration is 0.175% and the relative expanded uncertainty 
is 0.35% at the 95% confidence interval (k=2). . The purity factor (PF) mass balance measurement equation is used to calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard, accounting for both purity and residual water content. . Purity factor has been established through independent certification of the neat analyte to ISO 17025 standards - See page 2 . . Solution purity is verified post ampouling and demonstrates no contamination or degradation has occurred . 

Traceability to SI through NIST: 

• This standard has been prepared and certified under the ISO Guide 34 and ISO/IEC 17025 standards and meets the requirements of a 
Certified Reference Material as defined by ISO. 

• Gravimetrically prepared using qualified balances calibrated semi-annually by Mettler Toledo to ISO 17025 requirements and using NIST 
traceable weights. Qualification of each balance includes the assignment of a minimum weighing by Mettler Toledo taking into 
consideration the balance and installed environmental conditions to ensure each weighing complies with USP tolerances ofNMT 0.1 % 
relative uncertainty. 

• Balance calibration adjustments are performed weekly utilizing the balance's internal adjustment mechanism and with NIST traceable 
weights. 

• Balance calibration is verified prior to each use and is perforn1ed utilizing NIST traceable weights. Weigh tapes from the balance 
calibration are included in the production batch record for this standard. Production data package available upon request. 

• Fill volume is gravimetrically verified throughout the dispensing process using qualified balances calibrated with NIST traceable weights. 

• Weight sets used for all balance calibrations are calibrated externally by an ISO 17025 accredited calibration laboratory to NIST standards. 

• Concentration of this standard has been analytically verified against a NIST SRM and a Control using a validated method. See page 2. 

Cerilliant certifies that this standard meets the specifications stated in this certificate and warrants this product to meet the stated acceptance 
criteria through the expiration date. Warranty applies to ampoules stored unopened and stored under the recommended storage conditions. 
Warranty and expiry do not extend to solutions into which this product has been incorporated. Establishment of shelf life of all such products 
is the responsibility of the user. 

• REfERENQ: MATERIAL PROO\ltfll 

June 25, 2015 
Darron Ellsworth, Quality Assurance Manager Date 
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Analytical Verification of Solution Standard Concentration and Batch Homogeneity: 

Solution 
Results compared to NIST Homogeneity 

Standard 
Lot Number SR.JV( Lot 2896 (ampoule to ampoule consistency) 

(mg/dL) %RSD 

New Lot FNI 1191402 399.2 0.54% 

Prior Lot FN0l2712-01 400.4 1.56% 

Acceptance Criteria ±2% ~2% 

■ Concentration is calculated as the average of multiple analyses conducted using a validated Headspace GC/FID method. The validated 
GC/HS method has been demonstrated to adequately detect and quantitate ethanol concentrations ranging from 5 to 600 mg/dL. Relative 
standard uncertainty of the analysis is 1.675% and includes both uncertainty of the analytical method and uncertainty of the NIST SRM 
concentration. 

■ The Control is independently prepared from a different lot of neat ethanol to ensure no bias in the analysis and independently qualified 
against a NIST SR.JV!. 

■ Homogeneity is ensured through rigorous production process controls statistically analyzed to evaluate risk and verified by analysis. The 
%RSD of samples pulled from across the lot using a stratified random sampling plan demonstrates ampoule to ampoule consistency or 
homogeneity of the New Lot. 

■ The %RSD of the Prior Lot represents system suitability on the date of analysis. Triplicate injections of the Prior Lot are bracketed at the 
beginning and end of the sequence. %RSD criteria ensures proper system performance throughout the sequence. 

■ All instruments used for certification of the neat materials and verification of the solution concentration and homogeneity are fully 
qualified through an Installation Qualification and an Operational Qualification which is repeated annually. System suitability is 
performed daily with rigorous acceptance criteria to ensure the system continues to perform within the validated parameters. 

Solution Standard Assay Parameters Neat Material Analysis 
Analysis Method: 

Column: 

Temp Program: 

Injector Temp: 

Detector Temp: 

GC/FID Headspace 

DB-ALC I 30 rn x 0.53 mm ID, 3.0 µrn film 

thickness 

40°C hold for 12 min 

200°c 

2so0 c 
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Purity by GC/FID Analysis: l00.0% 

Water Content by Karl Fischer: 0.0% 

Purity Factor: 100.0% 

The purity factor (PF) mass balance measurement equation is used to 
calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard, accounting for both purity and 
residual water content. 
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Catalog Number: 
Solution Lot: 
Expiration Date: 
Diluent: 
Volume per Ampoule: 
Storage: 
Intended Use: 

Certificate of )Ina[ysis 
Certified" CR.§jerence Stanaara - :NIST<Tracea6Ce 

Ethanol-I 00 
Ethyl Alcohol 

E-031 
FN06181501 
June 2020 
Water 
1.2 mL 
Refrigerate. Do Not Freeze. 
For R&D/ analytical purposes only. Not suitable for human or animal consumption. 

E-031 
FN06181501 
Revision 00 
Page 1 of2 

i&/M·I& 
ISO GUIDE 34 

ISO/IEC 17025 

ISO 13485 

ISO 15194 

ISO 9001 

GMP/GLP 

• Expiration Date has been established through real time stability studies and applies to the ampoule stored unopened at the recommended storage condition. 

• Ampoules are overfilled to ensure a minimum 1.2 mL volume fill. We advise laboratories to use measured volumes of this standard solution before diluting 
to the desired concentration. The standard should he used immediately after opening to avoid concentration changes due to evaporation. 

• For quantitative applications, the minimum sample size for intended use is 1 µL. 

Component Solution Chromatographic Purity Certified Concentration 
Ethanol >99.9% 100.0 ± 0.4 mg/dL 

■ Uncertainty of the concentration, expressed in terms of volume, is an expanded uncertainty in accordance with ISO 17025 and ISO Guide 
34 at the 95% confidence interval using a coverage factor of k=2 and has been calculated by statistical analysis of our production methods 
applicable to ethanol reference standards and incorporates uncertainty of the purity factor, material density and mass measurement. The 
dispensing process is sufficiently controlled as to not be a significant contributor to uncertainty calculations and is, therefore, excluded. 
Solution stability is established through real time stability studies and is, therefore, excluded. 

■ When expressed in percentage terms, the relative standard uncertainty of the concentration is 0.175% and the relative expanded uncertainty 
is 0.35% at the 95% confidence interval (k=2). 

■ The purity factor (PF) mass balance measurement equation is used to calculate the amount of ethanol required to achieve an accurate 
concentration of the solution standard, accounting for both purity and residual water content. 

■ Purity factor has been established through independent certification of the neat analyte to ISO 17025 standards - See page 2. . Solution purity is verified post ampouling and demonstrates no contamination or degradation has occurred . 

Traceability to SI through NIST: 

• This standard has been prepared and certified under the ISO Guide 34 and ISO/IEC 17025 standards and meets the requirements of a 
Certified Reference Material as defined by ISO. 

• Gravimetrically prepared using qualified balances calibrated semi-annually by Mettler Toledo to ISO 17025 requirements and using NIST 
traceable weights. Qualification of each balance includes the assignment of a minimum weighing by Mettler Toledo taking into 
consideration the balance and installed environmental conditions to ensure each weighing complies with USP tolerances of NMT 0.1 % 
relative uncertainty. 

• Balance calibration adjustments are performed weekly utilizing the balance's internal adjustment mechanism and with NIST traceable 
weights. 

• Balance calibration is verified prior to each use and is performed utilizing NIST traceable weights. Weigh tapes from the balance 
calibration are included in the production batch record for this standard. Production data package available upon request. 

• Fill volume is gravimetrically verified throughout the dispensing process using qualified balances calibrated with NIST traceable weights. 

• Weight sets used for all balance calibrations are calibrated externally by an ISO 17025 accredited calibration laboratory to NIST standards. 

• Concentration of this standard has been analytically verified against a NIST SRM and a Control using a validated method. See page 2. 

Cerilliant certifies that this standard meets the specifications stated in this certificate and warrants this product to meet the stated acceptance 
criteria through the expiration date. Warranty applies to ampoules stored unopened and stored under the recommended storage conditions. 
Warranty and expiry do not extend to solutions into which this product has been incorporated. Establishment of shelf life of all such products 

is the <efthe "'" --...---~~-------z:. _______________ _ 
Darron Ellsworth, Quality Assurance Manager REFEREHCE MATEIUAL PROOUCEff 

July 01, 2015 
Date 
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Analytical Verification of Solution Standard Concentration and Batch Homogeneity: 

Solution 
Results compared to NIST Homogeneity 

Standard 
Lot Number SR.JVI Lot 2894 (ampoule to ampoule consistency) 

(mg/dL) ¾RSD 

New Lot FN06181501 97.86 0.68% 

Prior Lot FN02021403 97.83 0.79% 

Acceptance Criteria ±2% ±2% . Concentration is calculated as the average of multiple analyses conducted using a validated Headspace GC/FID method. The validated 
GC/HS method has been demonstrated to adequately detect and quantitate ethanol concentrations ranging from 5 to 600 mg/dL. Relative 
standard uncertainty of the analysis is l.675% and includes both uncertainty of the analytical method and uncertainty of the NIST SRM 
concentration. . The Control is independently prepared from a different lot of neat ethanol to ensure no bias in the analysis and independently qualified 
against a NIST SRM. . Homogeneity is ensured through rigorous production process controls statistically analyzed to evaluate risk and verified by analysis. The 
%RSD of samples pulled from across the lot using a stratified random sampling plan demonstrates ampoule to ampoule consistency or 
homogeneity of the New Lot. . The %RSD of the Prior Lot represents system suitability on the date of analysis. Triplicate injections of the Prior Lot are bracketed at the 
beginning and end of the sequence. %RSD criteria ensures proper system performance throughout the sequence. . All instruments used for certification of the neat materials and verification of the solution concentration and homogeneity are fully 
qualified through an Installation Qualification and an Operational Qualification which is repeated annually. System suitability is 
performed daily with rigorous acceptance criteria to ensure the system continues to perfom1 within the validated parameters. 

Solution Standard Assay Parameters Neat Material Analysis 
Analysis Method: GC/FID Headspace 

Column: DB-ALCI 30 m x 0.53 mm ID, 3.0 µm film 

thickness 

Temp Program: 40°C hold for 12 min 

Injector Temp: 200°c 

Detector Temp: 2so 0 c 
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Purity by GC/FID Analysis: >99.9% 

Water Content by Karl Fischer: 0.0% 

Purity Factor: >99.9% 

The purity factor (PF) mass balance measurement equal ion is used to 
calculate the amount of e1hanol required to achieve an accurate 
concentration of the solution standard, accounting/or both purity and 
residual water content. 
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Standard Reference Material® 2894 

Ethanol-Water Solution (Nominal Mass Fraction 0.1 %) 

This Standard Reference Material (SRM) is a solution of ethanol (ethyl alcohol): Chemical Abstracts Service [CAS] 
Registry Number 64-17-5) in water at a nominal concentration of 0.1 % by mass. SRM 2894 is intended primarily 
for use in the calibration of instruments and techniques used for the determination of ethanol in blood. A unit of 
SRM 2894 consists of five 2-mL ampoules, each containing approximately 1.2 mL of solution. 

Certified Mass Fraction of Ethanol: The certified mass fraction value given below is based on results obtained 
from the gravimetric preparation of the solution and from the analytical results determined using gas chromatography 
and titrimetry. A NIST certified value is a value for which NIST has the highest confidence in its accuracy in that all 
known or suspected sources of bias have been investigated or accounted for by NIST [ l]. 

Ethanol Certified Mass Fraction Value: 0.100 84 % ± 0.000 83 % 

The results are expressed as the certified value ± the expanded uncertainty. Certified values are unweighted means 
of concentrations determined by gravimetric preparation and chromatographic and titrimetric measurements (2). The 
uncertainty listed with each value is an expanded uncertainty about the mean, with coverage factor 2 (approximately 
95 % confidence), calculated by combining a between-source variance incorporating inter-method bias with a pooled 
within-source variance following the ISO/NIST Guides (3). The uncertainty includes both correction for estimated 
purity and allowance for differences among the concentrations determined by gravimetric preparation and 
chromatographic and titrimetric measurements. 

Expiration of Certification: The certification of SRM 2894 is valid, within the measurement uncertainty specified, 
until 30 April 2023, provided the SRM is handled, stored in accordance with the instructions given in this certificate 
(see "Instructions for Handling, Storage, and Use"). However, the certification is nullified if the SRM is damaged, 
contaminated, or modified. 

Maintenance of SRM Certification: NIST will monitor this SRM over the period of its certification. If 
substantive technical changes occur that affect the certification before the expiration of this certificate, NIST will 
notify the purchaser. Registration (see attached sheet) will facilitate notification. 

The coordination of the technical measurements leading to the certification of this SRM was under the direction of 
M.M. Schantz and S.A. Wise of the NIST Chemical Sciences Division. 

Consultation on the statistical design of the experimental work and evaluation of the data were provided by 
S.D. Leigh of the NIST Statistical Engineering Division. 

Partial funding support for the preparation and certification of this Standard Reference Material was provided by the 
National Institute of Justice (NIJ) and managed through the NIST Office of Law Enforcement Standards (OLES). 

Gaithersburg, MD 20899 
Certificate Issue Date: 11 April 2013 
Certificate Revision Hist01y 011 Lasr Page 

SRM 2894 

Carlos A. Gonzales, Chief 
Chemical Sciences Division 

Robert L Watters, Jr., Director 
Office of Reference Materials 

Page I of 3 
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srminfo@nist.gov; or via the Internet at http://www.nist.gov/srm. 
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Standard Reference Material® 2895 

Ethanol-Water Solution (Nominal Mass Fraction 0.2 %) 

This Standard Reference Material (SRM) is a solution of ethanol (ethyl alcohol: Chemical Abstracts Service [CAS] 
Registry Number 64-17-5) in water at a nominal concentration of 0.2 % by mass. SRM 2895 is intended primarily 
for use in the calibration of instruments and techniques used for the determination of ethanol in blood. A unit of 
SRM 2895 consists of five 2-mL ampoules, each containing approximately 1.2 mL of solution. 

Certified Mass Fraction of Ethanol: The certified mass fraction value given below is based on results obtained 
from the gravimetric preparation of the solution and from the analytical results determ.ined using gas chromatography 
and titrimetry. A NIST certified value is a value for which NIST has the highest confidence in its accuracy in that all 
known or suspected sources of bias have been investigated or accounted for by NIST [l]. 

Ethanol Certified Mass Fraction Value: 0.1701 % ± 0.0014 % 

The results are expressed as the certified value± the expanded uncertainty. Certified values are unweighted means 
of concentrations determined by gravimetric preparation and chromatographic and titrimetric measurements [2]. The 
uncertainty listed with each value is an expanded uncertainty about the mean, with coverage factor 2 (approximately 
95 % confidence), calculated by combining a between-source variance incorporating inter-method bias with a pooled 
within-source variance following the ISO/NIST Guides [3]. The uncertainty includes both correction for estimated 
purity and allowance for differences among the concentrations determined by gravimetric preparation and 
chromatographic and titrimetric measurements. 

Expiration of Certification: The certification of this SRM 2895 is valid, within the measurement uncertainty 
specified, until 30 April 2023, provided the SRM is handled, and stored in accordance with the instructions given in 
this ce1tificate (see "Instructions for Handling, Storage, and Use"). However, the certification is nullified if the SRM 
is damaged, contaminated, or modified. 

Maintenance of SRM Certification: NIST will monitor this SRM over the period of its certification. If 
substantive technical changes occur that affect the certification before the expiration of this certificate, NIST will 
notify the purchaser. Registration (see attached sheet) will facilitate notification. 

The coordination of the technical measurements leading to the certification of this SRM was under the direction of 
M.M. Schantz and S.A. Wise of the NIST Chemical Sciences Division. 

Consultation on the statistical design of the experimental work and evaluation of the data were provided by 
S.D. Leigh of the NIST Statistical Engineering Division. 

Partial funding support for the preparation and certification of this Standard Reference Material was provided by the 
National Institute of Justice (NIJ) and managed through the NIST Office of Law Enforcement Standards (OLES). 

Gaithersburg, MD 20899 
Certificate Issue Date: 11 April 2013 
Certificate Revision Hi.>101y 011 Lasr Page 

SRM 2895 

Carlos A Gonzalez, Chief 
Chemical Sciences Division 

Robert L Watters, Jr., Director 
Office of Reference Materials 
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Standard Reference Material® 2896 

Ethanol-Water Solution (Nominal Mass Fraction 0.3 % ) 

This Standard Reference Material (SRM) is a solution of ethanol (ethyl alcohol: Chemical Abstracts Service [CAS] 
Registry Number 64-17-5) in water at a nominal mass fraction of 0.3 % and is intended primarily for use in the 
calibration of instruments and techniques used for the determination of ethanol. A unit of SRM 2896 consists of five 
2 mL ampoules, each containing approximately 1.2 mL of solution. 

Certified Mass Fraction of Ethanol: The certified value given below is based on results obtained from the 
gravimetric preparation of the solution and from the analytical results determined using gas chromatography and 
titrimetry. A NIST certified value is a value for which NIST has the highest confidence in its accuracy in that all 
known or suspected sources of bias have been investigated or taken into account [ 1]. 

Certified Mass Fraction of Ethanol: 0.2980 % ± 0.0030 % 

The result is expressed as the certified value± the expanded uncertainty. The certified value is an unweighted mean 
of concentrations determined by gravimetric preparation and chromatographic and titrimetric measurements [2]. The 
uncertainty listed is an expanded uncertainty about the mean, with coverage factor 2 (approximately 95 % 
confidence), calculated by combining a between-source variance incorporating inter-method bias with a pooled 
within-source variance following the GUM Guide [3]. The uncertainty includes both correction for estimated purity 
and allowance for differences among the concentrations determined by gravimetric preparation and chromatographic 
and titrimetric measurements. 

Expiration of Certification: The certification of SRM 2896 is valid, within the measurement uncertainty specified, 
until 30 April 2023, provided the SRM is handled and stored in accordance with instructions given in this certificate 
(see "Instructions for Handling, Storage, and Use"). However, the certification is nullified if the SRM is damaged, 
contaminated, or otherwise modified. 

Maintenance of SRM Certification: NIST will monitor this SRM over the period of its certification. If 
substantive technical changes occur that affect the certification before the expiration of this certificate, NIST will 
notify the purchaser. Registration (see attached sheet) will facilitate notification. 

The coordination of the technical measurements leading to the certification of this SRM was under the direction of 
M.M. Schantz and S.A. Wise of the NIST Chemical Sciences Division. 

Statistical consultation for this SRM was provided by S.D. Leigh of the NIST Statistical Engineering Division. 

Partial funding support for the preparation and certification of this SRM was provided by the National Institute of 
Justice (NIJ) and managed through the NIST Office of Law Enforcement Standards (OLES). 

Preparation of and analytical measurements on the SRM were performed by J.V. Goodpaster and M.M. Schantz of 
the NIST Chemical Sciences Division and M.P. Cronise and C.N. Fales of the NIST Office of Reference Materials. 
Additional analytical measurements were performed by M. Archer of the National Metrology Laboratory, 
Pretoria, South Africa. 

Gaithersburg, MD 20899 
Certificate Issue Date: 11 April 2013 
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SRM 2896 
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e-mail srminfo@nist.gov; or via the Internet at http://www.nist.gov/srm. 
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