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e INTRODUCTION
: _— |
, ‘y’ measurement is an
Indi of the accuracy or quality of a
Mrement.
“)n of uncertainty of

Detw
measurement provides the following
Information:

Confidence In the technical competency of the
laboratory.

|dentification of major sources of error in a
method.

Direction and opportunity for improvement.




- NTRODUCTION
; -
: rl
he rtainty of measurement for the
d of Isolation and detection of
ridium and Giardia (oo)cyst was

deteﬂe sing a 6 step approach.

6 Step approach:
Step 1: Specification and modelling

Step 2: Identification of uncertainty
components




NB:\’ODUCTION

ﬁtep approach Continues:
> Quantification of sources of uncertainty
evaluation of standard uncertainty for

" Type A & Type B).

Step 4: Determining the combined standard
uncertainty.

Step 5: Determining the expanded uncertainty.

Step 6: Reporting the uncertainty.




o

%{ermine the uncertainty of
m su%nt of the method for isolation
C

andf%? n of Cryptosporidium and
Gia (00)cysts In different types of
water matrices.




- Methodology
-

Me@hraﬂon, elution concentration

and enumeration.

Measurand: Recovered (0o0)cysts.

Matrix: FRasssppanttoyesbe Wadtat,
drinking water & raw
water.




Methodolo
¥ 9)%

“1-: &()‘e

(OO)C)‘ filtered — (OO)CyStS recovered

(0o)cysts frereq —NUMber of (oo)cysts filtered in a water
sample

(00)cystS | .covered = NUMDber of (0o)cysts recovered after
sample processing




Methodology

_—
jon'of sources of uncertainty

Includein Reason for not including
budget
Yes/no
No Work instruction must be
compiled

Sour ce

_I
<
©

0]

Work instruction to clean
work area

Filtration at 2L /minute
M edia preparation
Balances

Volume

Wrist action shaker speed
Centrifugation

IMS

Staining

QC FITC stain

Incubator

Thermometer
Reproducibility
Cryptosporidiumin
drinking water
Reproducibility Yes
Cryptosporidium in raw
water

Reproducibility Giardia | A Yes
in drinking water
Reproducibility Giardia | A Yes
in raw water

Yes

Yes
Yes
Yes
Yes
Yes

No QC step. Not quantifiable
Yes
Yes
Yes

>WmT (| >>>>0 (> ©




¥ method of isolation and detection

nllc .

Filtration Elution Centrifugation | |Aspiration

Precision

Spiking technique
(Ref 100%10)

Precision

Temperature

Calibration

Volume (4 £ L)

-_ ~and Giardia (oo)cysts

Purification ||Staining m

Enumeration of
(oo)cysts by microscope

% Recovery of
(oo)cysts




Methodology

O’andmuncertainty of
{S 10 Type A or Type B uncertainty

Source Probability
distribution
Filtration at 2L /minute Normal
Media preparation
Balances Rectangular
Volume Normal
Wrist action shaker speed Normal
Centrifugation Normal
IMS Normal
Staining
|ncubator Rectangular
Thermometer Rectangular
Reproducihility Cryptosporidiumin drinking water Normal
Reproducihility Cryptosporidiumin raw water Normal
Reproducibility Giardia in drinking water Normal
Reproducibility Giardia in raw water Normal




Symbol

Description

Imported Media
prep

Imported
Pipettes
Imported
Incubator

TAlrist action

shalcer

Easyseed

M rmixer

centrifuge

pump

IFAS
Reproducibility
drinking water

(real data)

Type

Methodology

g combinedstandard uncertaint

y and

f’ Cryptosporidium oocysts in drinking water

Expected
Value

SR277TIT7E

100

E7.5

B4

2
16111111

A7 125

Probability
Distribution

Uncertainty
Estimate
)

i.e. semi-
range for
Type B)

Divisor

Refer to media prep budget

Refer to pipette budget

Refer to incubator budget

Marmal

regtangular
Mormal
Marmal

rectangular
Marmal

Marmal

10

10.36144185 | 4.24264

1.73205

17.39859144 | 3.16225

0.4

3.805075748 | 4.24264

"1.73205

12.03005456 424264

9.695356

Standard
uncertainty

2(x;)

2442215264

5.7 73802692
5.502019831
2075376964
0.230540105
2835511146

relative
uncertainty

0011101277

0.01ss08219

1.532210334

0.046273552

0.057 735027
0.051511405
0.032427 765
0.115470054
0.039595966

3.71345

Sensitivity
coefficient

L
Vg

Level of Confidence

Coverage factor

ir

Uncertainty
contributor

zyi)

0.011101277

0.01e508219

1.532210334

0.046273552

0.057 /35027
0.051511405
0.032427 785
0.115470054
0.039595966

3.71345

3.724563525
541

95%
1.96

#3001 45096




Methodology

combined standard uncertaint  y and
rl‘iardia cysts in drinking water.

Degrees
Reliability of Significance
Freedom

Expected = Probability UE::;:]::;W Divisor Standard relative Sensitivity Uncertainty

Value Distribution ) uncertainty | uncertainty coefficient contributor
{i.e. semi-
range for a(x;) i n(yi) veff
Type B)

Symbol Description | Type

LT;p””EdMEd'a Refle to madia prep budget 0019101277 O0I01277 | 50% 1952394 0.48%
Imported
Pipettes
Imported

Incubator

Refer to pipette budget 0.018a05219 0.0153a05219 a0% 0.00%

Refer to incubator budget 1.414213562 1. 414213562 50% 0.34%

TWrist action

shalcer

Easyseed 100 regtangular a 1.73205 | 5773502692 | 0.057735027 0.057735027 50% 0.02%
NEF mizer B35 Marmal 1372143498 316228 | 4339095729 | 0.065332263 0.068332263 50% 0.03%
centrifuge 49 9444444 Marmal 9533052238 | 424264 | 2248061961 | 0.044985227 0.0445389227 50% 0.01%
furmp 2 rectangular 0.4 173205 | 0230940108 | 0.115470054 0.115470054 50% . 0.08%
M5 72 Marmal 1412548802 424264 | 3320409455 | 0.045241798 0.045241798 50% . 0.01%
Reproducibility

drinking water 33874 Marmal 9 69536 3976925 3.976925 100% . 99.465%
{real data)

46 BhEEEE! Marmal 16720567599 424264 | 3708556635 | 0.075426214 0.079426214 a0% 0.04%

2o () 3.967772893
. 465

Level of Confidence 95%

Coverage factor 1.96

v 7.816034869 16.75%




Methodology

g combinegdstandard uncertaint y and
y’ Cryptosporidium oocysts in raw water

Symbol

Description

Imported Media
prep

Tnported
Pipettes
Imported
Incubator

TWrist action
shalcer
Easyseed

M mixer
centrifuge
purngp

M5
Reproducibility
raw water (real

data)

Type

Expected
Yalue

Q2.FTIIIIG

100

B7.5

G54

2
F1ET11111

24.99

Probability
Distribution

Uncertainty
Estimate
{x}

(i.e. =emi-
range for
Type B)

Divisor

Refer to media prep budget

Refer to pipette budget

Refer to incubator budget

Morrmal

regtangular
Mormal
Mormal

rectangular
Mormal

Mormal

10

10.36144135 | 4.24264

1.73205

17.3959144 ) 316228

0.4

5.805075745 | 4.24254

T1.73208

12.03005456 1 4.24254

10.0935

Standard
uncertainty

2lxi)

2.442215264

8.773502592
5.502019531
2.0753576954
0.230940105
2.835511146

relative
uncertainty

00111257

0.0185082149

1532210334

0.046273552

0.057735027
0.051511405
0.032427785
0.115470054
0.0395959665

11.465412

Sensitivity
coefficient

u(F)
i

Level of Confidence

Coverage factor

i

Uncertainty
contributor

Z(pi)

001 1mzs s

0.0185082149

1.532210334

0.04627 3552

0.057 735027
0.051511405
0.032427785
0.115470054
0.0395959665

11.465412

11.4650164
991

95%
1.96

22479272114




Symbol  Description

Imported Media
prep

Imported
Pipettes
Imported
Incubator

Wrist action

shaker
Easyseed
s mixer
centrifuge
pump

M3
Reproducibility
drinking water
(real data)

Methodology

combined standard uncertaint
r Giardia cysts in raw water.

y and

Uncertainty
Estimate
&

{i.e. semi-
range for
Type B)

Degrees
Reliability  of
Freedom

relative
uncertainty

Standard
uncertainty

Expected
Value

Probability
Distribution

Sensitivity
coefficient

Uncertainty

Divisor .
contributor

Significance

u(xi) u(y;) veff

Refer to media prep budget 001277 001277 195 0.18%

Refer to pipette budget 0.018508219 0.018508219 21.6215 0.00%

Refer to incubatar budget 18632210334 18632210334 2347689 0.02%

b BEEEEE7 Marmal 1672650799 | 424264 | 3706556635 | 0.079426214 0.079426214 17 0.00%

100 regtangular 10 1.73205
B35 MNormal 1372143498 316228
49.9444444) Normal 9533052238 424264
2 rectangular 04 1.73205

72 Marmmal 1412648802 4247264

5773502692
4.339098729
2.246961961
0.230940108
3.329409455

0.067735027
0.068332263
0.044989227
0.115470054
0.045241798

0.067735027 2
0.068332263
0.044989227
0.115470054
0.045241798

0.00%
0.00%
0.00%
0.01%
0.00%
28.875 10.0995 1627395 1627395

Morrmal 99.97%

) 16, 27660434
Yoy 931

Level of Confidence 95%

Coverage factor 1.96

v 315021445 B5.36%

2

0.000123238

0.000342554
0.054127571

0.006308523

0.003333333
0.004669295
0.002024031
0.013333333
0.002138304

2b4.0414486

2045275488

1. 2081308

3.79671E-08

0.002495518

3.97975E-05

1.11111E-08
2.18023E-05
4.0967E-06
0.000177778
4.57234E-06

70140.9525

70140.99565




‘ o Results

Reportlng the uncertainty

he eﬂﬁl{ed uncertainty ( U) for both
Cry Idium and Giardia in drinking water

wa rived as £8 oocysts and cyst at 95%
level of confidence (LOC) with a coverage
factor of 1.96.

(U) for Cryptosporidium in raw water = £233
oocysts at 95% with a coverage factor of 1.96

(U) for Giardia in raw water = +32X914sa209580
with a coverage factor of 1.96




s 3 Discussion
o’ —
Rep ityﬂas Identified as the greatest

contributor to the uncertainty of the method

au_ted In the uncertainty budget:
CryptosWum In drinking water = 99.40%
Cryp“ori lum in raw water = 99.94%

Giadia in drinking water = 99.46%
Giardia in raw water = 99.97%

The fluorescence intensity of the FITC stain
was identified as another contributor to the
method uncertainty but could not be
guantified.




Conclusion
_—

uncertainty of measurement for
this method is relatively high as a

t of the reproducibility which had
a contribution.

-

Therefore the uncertainty of the
method will be improved by reducing
the uncertainty of reproducibility over
time.




Conclusion

A
_—
g ‘
step approach is a good structured
“_ocess to follow when determining

the‘iﬁertainty of measurement for the
o

This approached also helped to
highlight the areas that need to be
Improved upon in the method.
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