Preparation and Uncertainty of Pharmaceutical Solution Standards for Use in Drinking Water Analysis
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weight may be used without correction to calculate the concentration of the
standard.” However, this statement does not consider nonchromatographic
impurities such as residual solvent, water, or trace inorganics; uncertainty
associated with purity of the neat material; or how these components directly

affect concentration of the analytical solution. Certain neat materials contain

NEAT MATERIAL CHARACTERIZATION

Complete & accurate characterization

IMPACT OF RESIDUAL CONTENT
Chromatographic Purity - just the beginning...

IMPACT OF RESIDUAL CONTENT ON
NEAT MATERIAL PURITY FACTOR

variability of the analysis.

ACETAMINOPHEN

* Expiration/Retest Date
Expiration Dates are established through real-time stability studies. Retest Dates
are assigned to ensure products are continually evaluated during the expected
period shelf-life. Refer to Expiration/Retest policy for additional information.

production.

* Specific to the weighing technique, equipment used, scale of production,
environment, and weighing procedures

balance and glassware tolerances, raw material purity, and, where applicable,
eccentricity and linearity values from an accredited calibration laboratory.”

Vendor Certificate of Analysis Example 2, Neat Reference Material
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comply with ISO 17025 requirements.

The preparation, uncertainty, and stability of Cerilliant Certified Snap-
N-Shoot® Solution Standards for EPA Methods 1694 and 1698 will be
presented. The impact of uncertainty of the neat material purity, residual water,
residual solvent, and inorganic content on preparation of the solution standard
and stability will be demonstrated. Comparison and explanation of uncertainty

statements from a variety of certificates of analysis will also be presented.

Characterization Considerations
* Are vendor certified values complete, accurate, and reliable?
* Reliability/repeatability of the method?

* Does the vendor provide uncertainty on the purity factor (potency)?

— Due to the synthetic route, extraction process, or purification procedure,
many materials may contain trace inorganics.

Residuals must be included in the purity factor for
quantitative applications.

Without full characterization of the neat material,
significant error may be introduced into
the concentration of the reference solution

STABILITY LOT

CODEINE

Stability established at 5.5 years

in accordance with ISO 17025 and ISO Guide 34 at the approximate 95%
confidence interval using a coverage factor of k = 2 and has been calculated by
statistical analysis of our production system and incorporates uncertainty of the
purity factor, material density, and mass”.

* Analytical Verification
The gravimetrically prepared concentration is verified analytically by comparison
to an independently prepared calibration solution. Lot-to-lot consistency is
demonstrated through analysis of the previous lot (where available). Ampoule-
to-ampoule consistency, or lot homogeneity, ensures consistency in recovery and

\ Instrument Tolerances \ Residual Solvent Analysis

\ Inorganic Content Analysis

Uncertainty of
Solution Concentration

u_ = 0.315%
U = 0.63% (k=2)

Vendor Certificate of Analysis Example 4, Neat Reference Material

“The uncertainty in the certified property value is expressed as an expanded
uncertainty, U, at a 95% confidence interval and is calculated according

to the method described in the ISO Guide [1]. The expanded uncertainty

is calculated as U = kp,, where the coverage factor, k = 3.2 and ,, is the
combined uncertainty.”

Vendor Certificate of Analysis Example 5, Neat Reference Material
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critical for quantitating results at the lower limits of the method.

Results are only as accurate as the reference! Accuracy depends on

* Cerilliant specifies minimum weighings to achieve USP tolerances of <0.1%
relative error.

* Weigh tapes provide audit trail

different environments

0.57% difference in concentration when prepared
volumetrically at 20° vs. 25°C
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STABILITY LOT

* Solution Standard Assay
Shows method used to assay solution to an independently prepared calibration
solution and calibration solution qualification data
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[ Bal | 60| 5] Aol 10mlL 100ml 1000 mlL Source: Handbook of Thermophysical and Thermochemical Data, CRC Press * Neat Material Characterization Summary and Purity Factor
1T ki 1 1 aiance -place -place -place -place i
Certitied Spiking Solution & Solution Standards, when properly prepared, P P p p Volumetric flask standard error 0 20e oo o os Cerllber Gerilizd Selvion Stemekreh segin with (il drereeirize fon o e mest
ensure accurate, consistent, and reliable results in quantitative analysis Balance Resolution 0.0001 mg 0.001 mg 0.01 mg 0.1 mg Source: ASTM E288-03, Standard specification S e e ial including ch hi : d andl f idual Evaluating Certificates of Analysis
, ) g y — — for laboratory glassware, 2003 GEMFIBROZIL material including chromatographic purity and analyses for residual content g Y CONCLUSIONS
of drinking water and other environmental sqmp|es for contaminants and Minimum Weighing | mg 3 mg 20 mg 125 mg Analytical balance uncertainty 5p) 5p) 1Pl DISPENSI NG & pACKAGI NG inC|Uding: water, SO|VemI and inorgcmic content. * How was the uncer’rointy determined? What quo|ity systems
ace ace ace o . I
eliminate issues with changes in the neat material over time. Balance Type 0001 0.0001% 0,009 . N Accelerated Stability Study This approach ensures accuracy of the standard and its suitability for demanding were used (such as ISO/IEC 17025 or ISO Guide 34)2 Results are only as accurate as the referenc:e:
. . of. . g ’ Accurccy OF Weighing can be inﬂuenced by: Typ|CG| VOlUGS per Meﬂ'ler TOledO . ; . ’ . ; SNAP- N -SHOOT /SNAP- N -spl KE FORMAT Samples were stored at the following storage conditions: Refrigerate, Freezer, Ambient and qUGnﬁfCIﬁVG Gpplicoﬁons' ® thi’ does ‘I'he Uncertqinf \/Qlue CQ\/er3 Accurqcy depends on rObUStness OIF the qanySIs
Proper design, preparation, and certification of solution standards are . ovedd Fand I rerod by ot o s Gemfibrozi Elovnted Tomperoture and anctyisdiat 1,2 and dweaks o T o o AT Y ' and quality of the reference.
, o , . — longs vs. gloved hands Values established by Cerilliant based on . - Condition/ Test . - el Pl T Table shows results or all analyses pertormed and calculated Purity Factor. . : : :
important for achieving accuracy, consistency, and long term stability. 99 typical values by Mettler and Cerilliant 0.0036% | 000125% | 0.009% A szl wieler ergem il euilsey enpeues erval !N PR Caog ot SRl e mabond PP y s the uncertainty reported as an expanded uncertainty with a coverage
— 1l 1 1 i h SOP . . . . . . Initial (t=0 o]o)¢) OlUMIN: e, etasil Phenyl 4.6 x mm ° 1 1 2 1 1 1 2
Balance equilibration time PRI weighing SOPs Provides profection from changes to the neat material such as issues with m:?ee(ier)u — g gvft'fhlvcl)?/éH;go " Chromatographic Purity factore Are confidence intervals provideds * In addition to chromatographic purity, full characterization of residual
— SCImp|e Clnd SOlvent ’remperofure C .". t t d. A d. t hygrOSCOpICIfy 1 week 900 FIOW ROEE: oo 1.0 mL/min Cerllllqnt UhllzeS mUlhple 1.GCI‘"‘"ques fo determlne Chromatogrophlc purItY' ReSUhS ° Are fhe neat mcﬂ‘erial trqceqbili’ry Qnd test dq’fq provided’é’ content including Wofer, solvenf, Gnd inorgqnics are necessqry For accurate
A b eriiiant stuaies inaicdte P : | > k 99-9 Z\/T‘Lele:gthzc ...... s §76 nn; o must Clgl’ee W”.hln 05% Of eGCh Other. The PrimCII’y pur".y methOd is Used for pur“,y f h | d d h f h d d Soluﬁon prepqrqﬁon
_ ° [} rocess Con ro S ensu re weeks ) aliorarion L.Jrve. ................................................. Inear kegression . ) ] o . . ° . . o . . .
mbient temperature that when gloved hands Use of a high quality, qualified balance has lower — -~ e — s factor calculations. The Secondary purity method is utilized as a confirming method. Is purity 0 the neat moterl.o considered in t e uncertainty of the standar
B . . qre Used qs opposed to : _ Consistenc Of Olume : e 2 0000000000000000955000506005000000BA0600000BABABITEAAAEET 5 . . preparahone WGS the puni‘y methOd qppropnqi‘e for the compound, o Hygroscopicii‘y Ond Oi‘her changes in ‘I'he neo‘l‘ mai‘erial Over ‘I'ime G'H:eci' ‘I'he
Viraton than Class-A volumetric losk yofv i
: error than Class-A volumetric tlas . siftgareie || i L5HE This approach ensures proper resolution of impurities and related substances tficiently rob d ble? : : : : :
. tongs for handling sample dispensed 1 wesk o . . o . sufficiently robust, and repeatables purity factor of the neat material which ultimately impact accuracy of the
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; 2 week 999 . . . . : . : . :
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Balance environment & weighing technique can degradation, evaporation, & contamination j:::t z:'z must be consistent with compound structure. This approach protects against * If the standard was diluted from a stock solution, does the uncertainty important for conveying the factors which impact uncertainty of the
significantly influence reference accuracy Promotes Stability ' random analytical error that could result in improper identification. include uncertainty of the secondary dilution? reference standard.
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