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A Study of Carry Over Contamination in Chematology
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Carry over contamination has been reduced in some systems by flushing the internal and external surfaces
of the sample probe with copious amount of diluent. It between specimens should be kept as small as
possible. A built-in, continuous-flow wash reservoir, which allows the simultaneous washing of the interior
and exterior of the syringe needles, addresses this issue. In addition, residual contamination can further be
prevented through the use of efficient needle rinsing procedures. In discrete systems with disposable reaction
vessels and measuring cuvets, any carry over is entirely caused by the pipetting system. In analyzers with
reuseable cuvets or flow cells, carry over may arise at every point through which high samples pass
sequentially. Therefore, disposable sample probe tips can eliminate both the contamination of one sample by
another inside the probe and the carry over of in specimen into the specimen in the cup. The results of the
applicative carry over experiment studied on 21 items for total protein (TP), albumin (ALB), total bilirubin
(TB), alkaline phosphatase (ALP), aspratate aminotranferase (AST), alanine aminotranferase (ALT), gamma
glutamyl transferase (GGT), creatinine kinase (CK), lactic dehydrogenase (LD), creatnine (CRE), blood urea
nitrogen (BUN), uric acid (UA), total cholesterol (TC), triglyceride (TG), glucose (GLU), amylase (AMY),
calcium (CA), inorganic phosphorus (IP), sodium (Na), potassium (K), chloride (CL) tests in chematology
were as follows. Evaluation of process performance less than 1% in all tests was very good, but a percentage
of ALB, TP, TB, ALP, CRE, UA, TC, GLU, AMY, IP, K, Na, and CL was 0%, implying no carry over.
Other tests were ALT(-0.08%), GGT(-0.09%), CK(0.08%), LD(0.06%), BUN(0.12%), TG (-0.06%), and
CA(0.89%).
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Table 1. Population three times in three sets for TP, Alb, TB, ALP, AST, ALT, GGT

Test item Total Protein

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 17.7 17.8 17.8 0 0 0
2 17.8 17.8 17.8 0 0 0
3 17.8 17.8 17.8 0 0 0
Average 17.8 17.8 17.8 0 0 0
Calculation [(LC1-LC3)/HC3-LC3)] x100=(0-0)/(17.8-0)*100=(0)/(17.8)*100 = 0%

Test item Albumin

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 8.2 8.2 8.3 0 0 0
2 8.2 8.2 8.2 0 0 0
3 8.2 8.2 8.4 0 0 0
Average 8.2 8.2 8.3 0 0 0
Calculation [(LC1-LC3)/HC3-LC3)] x100=(0-0)/(8.3-0)*100=(0)/(8.3)*100 = 0%

Test item Total Bilirubin

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 18.5 18.6 18.8 0 0 0
2 18.6 18.7 18.6 0 0 0
3 18.7 18.7 18.6 0 0 0
Average 18.6 18.7 18.7 0 0 0
Calculation [(LC1-LC3)/HC3-LC3)] x100=(0-0)/(18.7-0)*100=(-0)/(18.7)*100 = 0%

Test item ALP

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 308 312 314 1 0 0
2 314 316 316 1 0 1
3 320 319 318 0 -1 1
Average 314 315.7 316 0.7 -0.3 0.7
Calculation (LC1-LC3)/HC3-LC3)] x100=(0.7-0.7)/(316-0.7)*100=(-0)/(315.3)*100 = 0%

Test item AST

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 500 502 498 -4 0 0
2 499 496 503 -1 0 1
3 497 498 499 1 -1 1
Average 498.7 498.7 499 -1.3 13 0.7
Calculation (LC1-LC3)/HC3-LC3)] x100=(-1.3-0.7)/(499-0.7)*100=(-2)/(498.3)*100 = -0.4%

Test item ALT

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 397 402 398 0 1 0
2 394 400 400 -1 -1 0
3 395 396 401 0 -2 0
Average 395.3 399.3 399.7 -0.3 -0.7 0
Calculation (LC1-LC3)/HC3-LC3)] x100=(-0.3-0)/(399.7-0)*100=(-0.3)/(399.7)*100 = -0.08%

Test item GGT

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 323 323 322 1 2 -1
2 321 322 323 0 0 4
3 326 323 322 -2 -4 -3
Average 323.3 322.3 323.3 -0.3 -0.7 0
Calculation (LC1-LC3)/HC3-LC3)] x100=(-0.3-0)/(323.3-0)*100=(-0.3)/(323.3)*100 = -0.09%
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Table 2. Population three times in three sets for CK, LD, CRE, BUN, UA, TC, TG

Test item CK

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 904 911 907 0 0 -1
2 908 904 908 0 0 -1
3 904 917 903 0 1 0
Average 905.3 910.7 906 0 0.3 -0.7
Calculation [(LC1-LC3)/HC3-LC3)] x100=(0-(-0.7)/(906-(-0.7)*100=(0.7)/(906,7)*100 = 0.08%

Test item LD

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 2894 2902 2905 3 2 2
2 2893 2911 2901 2 0 -2
3 2886 2890 2919 1 0 1
Average 2891 2901 2908.3 2 0.7 0.3
Calculation [(LC1-LC3)/HC3-LC3)] x100=(2-0.3)/(2908.3-0.30)*100=(1.7)/(2908)*100 = 0.06%

Test item Creatinine

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 20.7 20.8 20.7 0 0 0
2 20.8 20.7 20.7 0 -0.6 0
3 20.7 20.9 20.8 0 0.1 0
Average 20.7 20.8 20.7 0 -0.16 0
Calculation [(LC1-LC3)/HC3-LC3)] x100=(0-0)/(20.7-0)*100=(0)/(20.7)*100 = 0%

Test item BUN

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 1917 191.6 1934 0.3 04 0
2 1935 1935 193.3 0.3 0 0.8
3 192.1 193.3 193.1 0.9 0.1 0
Average 192.1 1935 193.3 0.5 0.17 0.27
Calculation (LC1-LC3)/HC3-LC3)] x100=(0.5-0.27)/(193.3-0.27)*100=(0.23)/(193.03)*100 = 0.12%
Test item Uric Acid

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 24.6 24.6 24.7 0 0 0
2 245 245 24.6 0 0 0
3 24.6 24.6 24.6 0 0 0
Average 24.6 24.6 24.6 0 0 0
Calculation (LC1-LC3)/HC3-LC3)] x100=(0-0)/(24.6-0)*100=(0)/(24.6)*100 = 0%

Test item Total Cholesterol

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 535 540 539 0 0 0
2 540 541 541 0 0 0
3 538 544 543 0 0 0
Average 537.7 541.7 541 0 0 0
Calculation (LC1-LC3)/HC3-LC3)] x100=(0-0)/(541-0)*100=(0)/(541)*100 = 0%

Test item Triglyceride

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 524 524 527 1 -1 -1
2 528 524 525 -1 -1 0
3 523 529 529 -1 -1 0
Average 525 525.7 527 -0.6 -1 -0.3
Calculation (LC1-LC3)/HC3-LC3)] x100= [(-0.6-(-0.3)] /(527-0)*100=(-0.3)/(527.3)*100 = -0.06%
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Table 3. Population three times in three sets for GLU, AMY, CA, IP, Na, K, CI

Test item Glucose

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 702 702 705 0 0 0
2 707 705 706 0 0 0
3 708 708 710 0 0 0
Average 704 705 707 0 0 0
Calculation [(LC1-LC3)/HC3-LC3)] x100=(0-0)/(707-0)*100=(0)/(707)*100 = 0%

Test item Amylase

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 593 592 599 0 0 0
2 603 602 606 0 0
3 604 597 603 0 1 0
Average 600 597 602.7 0 0.3 0
Calculation [(LC1-LC3)/HC3-LC3)] x100=(0-0)/(602.7-0)*100=(0)/(602.7)*100% = 0%

Test item Calcium

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 22.6 22.5 22.7 0.6 0.3 0.4
2 22.7 22.8 22.8 0.4 0.7 0.4
3 22.8 22.8 22.7 0.7 0.8 0.4
Average 22.7 22.7 22.7 0.6 0.6 0.4
Calculation [(LC1-LC3)/HC3-LC3)] x100=(0.6-0.4)/(22.7-0.4)x100=(0.2)/(22.3)x100=0.89%

Test item Inorganic Phosphorus

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 17.4 17.3 175 0 0 0
2 17.6 175 17.3 0 0 0
3 17.6 17.3 17.6 0 0.1 0
Average 175 174 17.6 0 0.03 0
Calculation [(LC1-LC3)/HC3-LC3)] x100=(0-0)/(17.6-0)*100=(0)/(17.6)x100 = 0%

Test item Sodium

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 317 322 320 0 0 1
2 321 325 320

3 323 324 327 1 1 0
Average 320.3 323.7 322.3 0.7 0.7 0.7
Calculation [(LC1-LC3)/HC3-LC3)] x100=(0.7-0.7)/(322.3-0.7)x100=(0)/(321.6)*x100=0%

Test item Potassium

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 16.1 16.4 16.4 0 0.1 0
2 16.4 16.6 16.3 0 0 0
3 16.5 16.6 16.7 0 0 0
Average 16.3 16.5 16.5 0 0.03 0
Calculation (LC1-LC3)/HC3-LC3)] x100=(0-0)/(16.5-0)x100=(0)/(16.5)x100 = 0%

Test item Chloride

Concentration HC-1 HC-2 HC-3 LC-1 LC-2 LC-3
1 296 299 298 0 1 1
2 298 303 300 1 1 1
3 299 300 303 1 1

Average 297.7 300.7 300.3 0.7 1 0.7
Calculation (LC1-LC3)/HC3-LC3)] x100=(0.7-0.7)/(300.3-0.7)x100=(0)/(299.6)x100 = 0%
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