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. Case Background

Feedback from Hospital B(Large testing volume 500-700 samples per day): There have been multiple

cases where the initial test results and the faulty results showed interference or abnormal reaction curve,--
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Case Background

Feedback from Hospital B: There have been multiple cases where the initial test results and the

faulty results showed interference or abnormal reaction curve

B+ SOrders @n History A\ Abnorm & Status oo Statistic 1D/Barcode via

© View Samples View Tests

Identify Information

Sample List

Lipemla: *(ANalyzers) ;:pe = SampleiD Bar Code : Name :f;‘:s"' : FinishT Test : Finish T Result Dilute
: utine 006800618065 o vsrdod owts Complete 11:21 UA 11:38 54
.
HemORYSIS i N (Ana Iyzers) Extra Urgent 006800618903 Incompl 1114 UA 11:38 A i i3
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‘ Troubleshooting Conducted P cocoona p e D souton Sy g

® Full system maintenance: All probes and mixers were cleaned and maintained, but the issue persisted.

® Adjustment of testing sequence and carryover pair: Test sequence follow the default setting; Carryover pairs
were set for ALB/TP (ALB/TP not the carryover pairs of UA, just avoid the higher immunoglobulin which might
cause cross-contamination to UA). However, anomalies still occurred on the 22nd July.

® Replacement of reagent carousel water: To address the serum index showing "L+" all water in the reagent
carousel was replaced with sterile water for injection.

® Exclusion of endogenous interference: On the 21st and 22nd, ALB and TP were measured for samples 621624

and Sample 617033. The reference range for Globulin (Glo) is 2-3 g/dL, but both samples slightly exceeded the

upper limit: . N . =

1)Sample 621624: TP = 8.3 g/dL; ALB = 4.6 g/dL; Glo = 3.7 g/dL = &
2)Sample 617033: TP = 8.6 g/dL; ALB =4.6 g/dL; Glo=4.0 g/dL

® Sample pretreatment confirmed: 4500rpm, 10mins; Heparin tube

® Reagent/Calibrator confirmed: within the onboard stability;
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. Analysis on Sample Pretreatment
 Analysis of Matrix component Content in Plasma

Lipemic index in test samples form insoluble particles that do not participate in the main reaction but cause

turbidity (with absorbance), acting as "Matrix component"” in the reaction system.

©2021 R EmEMETEF O ERA SIS
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. Analysis on Sample Pretreatment
 Analysis of Matrix component Content in Plasma

Hospital B plasma L index
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When compared with hospitals of the same level in China, the L serum index in samples from Hospital B is elevated.
However, most of the samples still have an L serum index within the normal range (less than 40 mg/dl). The matrix

component content in the plasma samples from Hospital B is also within the normal range.
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. Analysis on Sample Pretreatment
* Characteristics of Sample Matrix component

Property comparison between Serum and Plasma

Item Serum Plasma
o ) Polymers of
_ Fibrin, charged with adsorbed ,
Matrix component . ) hydrophobic substances
. ions; occasional severe ,
Composition . . adsorbed by negatively
lipemia .
charged heparin

Change Trend

The size of Matrix component
tends to increase, hard to
decrease (stable structure)

The size of Matrix
component can either
be increased or
decreased (unstable
structure, limited by
charge effects)

Change Impact

Absorbance increases

Absorbance may

increase or decrease

Influencing Factors

©2021 B[ EREYETERH

Weak surfactants cause Matrix
component aggregation

R B IRASINETE

Strong surfactants
disperse Matrix
component; weak
surfactants cause
aggregation

B Summary:

Plasma: Matrix component cannot be completely eliminated and are

unstable.

1) If the reaction system is contaminated by an amount of strong
surfactants that exceeds its anti-interference capacity, the
impurities will disperse, and the turbidity will decrease.

2) If the reaction system is contaminated by an amount of weak
surfactants that exceeds its anti-interference capacity, the
impurities will aggregate, and the turbidity will increase.

Serum: Serum is a more stable sample type for analysis because with

a proper sample pre-processing can effectively eliminate fibrinogen (a

key impurity). By switching to serum samples, this may significantly

reduce this issue that are often caused by these impurities.
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. Background Mm
. Analysis on Sample Pretreatment

* Characteristics of Plasma Matrix component

In plasma, heparin is a strongly negatively charged substance. This property allows it to attract and adsorb numerous hydrophobic
substances, forming particulate matter(particles). Large particles are easily removed by centrifugation, while small particles are

difficult to eliminate.

Relationship between cenfrifugal and residual matrix components

Summary:
1. The current centrifuging condition could minimize the
Matrix component matrix component effect in plasma but they cannot
eliminated by centrifugation remove them as completely as with serum.
2. Changes in the matrix component size and quantity lead
. to changes in turbidity which cause a change in
i absorbance.

Component size

' 3. The primary focus for troubleshooting this issue is to

Matrix component remained mn Plasma eliminate contamination from excessive surfactants, as
|

matrix component effect are unavoidable.

Current centrifugal force Centrifugal force
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B Analysis on Reaction Curve P seciground y ey soluien > summary

When sample impurities enter the UA reaction system, they are influenced by contamination, which causes them to
aggregate. This leads to differences in turbidity changes.

The graphs below illustrate this effect in two abnormal samples: B Experiment:

Sample 1 Sample 1 To assess the impact of contamination, select 2
Period 16: R1+S Period 33: RI+S+R2 ) -
£ 250 [, g 0o contaminated UA test samples. Then measure at 2 specific
z ° = °
S 200 ° o 400 . . . . T
B “en, 5 ., ° points in the reaction with the individual absorbance at 16
S 150 °, S 3
o e @ L] .
2 100 ®ee, , g 200 * e, . different wavelengths and record the trend of the
- £ ® o0,
50 o 100 ®
é % absorbance changes on the spectrum:
0 0
300 400 500 600 700 800 900 300 400 500 600 700 800 000 . . . .
T Wavelength/nm e Point1: At the time of adding R1 reagent to the samples
Sample 2 Sample 2 (Cycle 16: R1+S)
Period 16: R1+S Period 33: R1+S+R2 ) .
2 0 g e Point2: After the mixture of R1, the sample, and R2 has
B 0300 400 500 600 700 800 900 S 5300 400 500 600 700 800 900
=} . oy
g 20 £ 100 o 00° ® been fully mixed and equilibrated (Cycle 33: R1 +
E -30 °® ° gn -150 °® 0® o
y 40 Jeo®® . g oo . Sample + R2
g 50 °* g o
3 [ ] = -250 . . .
g 60 oo’ S o ‘ ¢ X-axis: 16 wavelengths provided by BS-2800M (Unit: nm)
= -70 < - - -
< LY 350 * Y-axis: The absorbance gap/differences between first
Wavelength/nm Wavelength/nm

: . : _abnormal test and rerun
Fig. samples absorbance distribution on multiple wavelengths before and after reaction

[ ] 1Y T
02021 B EMET B TR ERATIR S mindr ay Dim



‘ Analysis on matrix component

Surfactant residues and contamination pathways

1
2.
3

4.

Sources of Contamination Causing Matrix component Aggregation/Dispersion

Some tiny residues accumulate on the mixers and reagent probes

Cationic surfactants lose
their surface activity in
alkaline and neutral
environments (cleaning
water), becoming weak

surfactants

Exceeding the instrument's regular cleaning capacity, they
accumulate rapidly on the surface of the needle shaft.

HDL-C's R1 encounters
residual cationic surfactants

and forms sediments.

|Form a large amount of complex
jcontamination residues.

The surface of the probes and
mixers becomes rough, and strong

surfactant can also remain in large

quantities.

: Exceeding its anti-

| interference capacity,

: resulting abnormal test

| results.

A large contaminating mixtures

Strong surfactant

Weak surfactant

contribute

Impurities in the sample

Disperse
And
Cluster

Increasing turbidity

Initial residue: Cationic surfactants in acidic reagents leave small residues on probe surfaces.

Deposit formation: Residues react with HDL-C reagent R1, forming deposits.

Surface alteration: Probe surfaces become rough, altering their properties.

Increased contamination: Substances that previously did not leave residues now accumulate, worsening
©2021 iF) ]:"‘— LjI":_FLE-_!LE‘:

ontamination.
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Product overview

1 11 Overall appearance and configuration

Cuvettes sucking

ic stirri 3
10uL ~ 200pL,0.5uL steps R 2 washing | Up to 300 samples loading up
______________________ = r i pommmmmm s I capacity + 290 samples in buffer
i i | . ! 300 positions in collection area
—————————————————————————————— 1 . . 1
I I Washing station: ' |
R2 Carousel i : i g: : i | Optional
72 positions : i : ! i : 1 360 degree barcode scanning
66 positions for R2 - - L] 5 X . :
2:8°C : i Lle | : :
Anti-condensed water design | I‘ ® ! } ——
: Y o n Y o oution:
1 BT iy
Reaction carousel ‘f’ : j %r;wg”_“? @ S2 Sample probe supports
5mm optical path greeertany [ fritetreen whole-blood HbAlc, HbAlc
80-280ul reaction volume N N reagent can on|y put on the
regent inner cycle
__________________________________________ prasmir e @ Which kind of assays be
R1 Probe co b assumed more, please put it
10uL ~ 200uL,0.5pL steps 33’”5% f‘mm on the outer cycle
R1 Carousel g
72 positions
66 positions for R1 =
2-8°C
Anti-condensed water design ; i
—————————————————————————— 1 ] I
Reagent management i
visual PAD control I,
Reagent online loading Three-track sample transport  S2.probe Ultrasound S.probe wash ISE module Dedicated STAT channel
High efficient Water fall wash with Auto enhanced wash 600 T/H Continuous loading
pressure Improved washing efficiency K+,Na,CL Support STAT higher priority
1.5pL-25pL,0.1uLsteps <o 1ppm carryover 3 months or 30000 tests during STAT tests

Avoid manual washing stability



‘ Analysis on allocation and Sequenc Y

* The current allocation of items in the reagent carousels require adjustment.

Inner Ring Outer Ring
Parameter Tests Parameter Tests
ALBII 152 a-AMY Manual 8

ALP 129 AST 148
ALT 146 Ca 58
CK 12
CO2 174
CREA-S 263 Glu-H 120
HbA1c-3 53
HS-CRP 11
LDH 9
| Teiv | 7|
TP 122
TPUC 30
uiBC 15 UA 89
UREA 191
In total 1130 In total 1158

Solvent: HDL-C R1 reagent

HDL-C R1

Turbidity

Increasing

Turbidity

Decreasing

Fig. 1(left) Current allocation of parameters in the reagent carousel
Fig. 2 (right) Experiments of HDL-C R1 reagent producing precipitation by acidic reagent

©2021 B IEREErT
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Four acidic reagents are allocated in one ring (same
reagent carousel ring), and three of them are used
frequently (have a high testing frequency).

Residue or sedimentation from acidic reagents
such as DBD, TBD, Fe, P which are acidic reagents,
and HDL-C can leave over a large amount of weak
surfactants. This causes impurities to aggregate
within the reaction system, which in turn leads to
an increase in turbidity and results in elevating or
increasing absorbance.

Residue of strong surfactants from TC, LDL-C, and
cleaning agents can remain on a rough reagent
probe surface. This causes impurities within the
reaction system to disperse, which in turn can lead

to a decrease in turbidity.
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Recommendations

Instrument Cleaning and Deposit Removal
Ensure cleaning water covers >4mm of the reagent probe’ s outer wall and fully submerges stirrer paddles.

1. Enable "Interval Test Insert Cleaning" (default: 400 tests) to enhance cleaning;
2. Temporarily replace DA with DC for intensive probe cleaning (restore DA afterward) to remove surfactant deposits.

& Tests @ Analysis System

System/Configuration

Temp steady B. test Blood Cell Lysis Unit

Special Wash No.of Tests 400| ‘ Probe/Mixer Soak Time 60 Second Special Wash Interval 6 Hour

Auto Sleep Interval 60 Minute Non-sleep T. 07:30 = 1730 =

Auto awake Monday 07:30 B Tuesday 07:30 & Wednesday  07:30 i Thursday 07:30 G|
Fridav n7-an = Qaturdav n7-3an = Quindav n7-3n
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Recommendations

1. Instrument Cleaning and Deposit Removal
Ensure cleaning water covers >4mm of the reagent probe’ s outer wall and fully submerges stirrer paddles.

1. Enable "Interval Test Insert Cleaning" (default: 400 tests) to enhance cleaning;
2. Temporarily replace DA with DC for intensive probe cleaning (restore DA afterward) to remove surfactant deposits.

& Tests @ Analysis System

System/Configuration

Temp steady B. test Blood Cell Lysis Unit

Special Wash No.of Tests 400| ‘ Probe/Mixer Soak Time 60 Second Special Wash Interval 6 Hour

Auto Sleep Interval 60 Minute Non-sleep T. 07:30 = 1730 =

Auto awake Monday 07:30 B Tuesday 07:30 & Wednesday  07:30 i Thursday 07:30 G|
Fridav n7-an = Qaturdav n7-3an = Quindav n7-3n
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2. Adjust the reagent allocation

‘ Recommendations

2. Adjust Test Sequence of both the inner and outer

Cy [ P2
1 a-AMY 18 UA Inner Ring Outer Ring
2 AST 19 TPUC Parameter Tests Parameter Tests
3 ALT 20 CREA-S ALT 146 a-AMY Manual 8
AST 148
4 T-Bil-V 1 TG
5 T-Bil-D 22 HDL-C
UIBC 15
PII 2 TC
6 ' 3 ALP 129 Ca 58
7 D-Bil-vV 24 LDL-C 02 174 Mg Il 28
8 D-Bil-D 25 TPII CREA-S 263 Glu-H 120
o Fo N P TG 59 UA 89
I ALBII 152 HDL-C 52
10 UIBC 27 ALB DA 5
11 Ca 28 LDH TPUC 30
12 ng]I 29 UREA HbA1c-3 53 e o
ALP HS-CRP
13 30 HS-CRP 11
14 GLU-H 31 Hb-3 CK 12
15 CK 32 HbA1c-3 In total 1207 In total 1081
16 Co2 33 Water Words in Blue indicates that the positions of the inner
Lip and outer rings need to be adjusted.
17

©2021 R EmEMETEF O ERA SIS
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‘ Recommendations

So with all these measures taken, this problem should be
resolved.

However, although the frequency of the problem has been

reduced, the problem itself still persists
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02021 B EMET B TR ERATIR S mindr ay BIm



Background

= ServiceUser
mindfa nnmn nning/Stand! pletion Time (>
Y | fuwing | homiog/smay , e ©)

0§ sample

&) Reagent

& System

{3 Setup

M E Stop

O Exit

©2021 B BmEIETEFROERASN
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Background

. Case Analysis
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. Case Solution

1. Move D-bil-D II and Fe from the outer ring to the inner ring,

and move ALP from the inner ring to the outer ring.
2. Use a flashlight to check for contamination above the reactio
cup. If there is any contamination, it needs to be taken out and

cleaned with CD8O0:;

3. Shut down the machine for debugging, and debug the R1

reagent probe of each instrument:
1) The probe must be adjusted by service tool in a horizontal way;
2) Adjust the position of the probe Tmm to the left or right in the

direction of movement; do not center it.

TR EIRASIRIES mindr ay iBim
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Case Analysis

The first measure aims to cut off

inner Ring Outer Ring Solvent: HDL-C R1 reagent
Parameter Tests Parameter Tests !

pollution sources, mainly considering ALB 157 ﬁMYMawa' 8

ALP 129 AST 148

. o Je ALT 146 Ca 58
the impact of acidic reagents on = >

T . . CO2
turbidity. Previously, it was suggested CREAS Glu-H 120
HDL-C 52

that acidic reagents should not be over-
concentrated, but now it is necessary to
avoid the impact of all acidic reagents.
Therefore, DBD and Fe need to be
moved to the inner circle. Meanwhile,
to balance the number of tests in the
inner and outer circles, the position
of ALP will be adjusted to the outer

circle.

©2021 R B EMETEFRHBIRASRIETE

HbA1c-3

HS-CRP

LDH

TP

TPUC

uiBC

UA

UREA

1901

In total

1130

In total

1158

Increasing
Turbidity

Decreasing
Turbidity
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Case Analysis

The first measure aims to cut off
pollution sources, mainly considering
the impact of acidic reagents on
turbidity. Previously, it was suggested
that acidic reagents should not be over-
concentrated, but now it is necessary to
avoid the impact of all acidic reagents.
Therefore, DBD and Fe need to be
moved to the inner circle. Meanwhile,
to balance the number of tests in the
inner and outer circles, the position
of ALP will be adjusted to the outer

circle.

©2021 R EmEMETEF O ERA SIS

Co2

CREA-S

HbA1c-3

HS-CRP

LDH

TP

Glu-H

Inner Ring Outer Ring
Parameter Tests Parameter Tests
ALBII 152 ﬁMYManual 8
ALP 129 AST 148
ALT 146 Ca 58

CK 12

120

HDL-C

52

TPUC 30
UIBC 15 UA 89
UREA 191
In total 1130 In total 1158

Solvent: HDL-C R1 reagent

Increasing
Turbidity

Decreasing
Turbidity
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‘ Case Summary

The second measure is a preventive one.
If the first two measures are properly
implemented, UA will temporarily return

to normal. However, if splashing occurs,

long-term use will inevitably lead to

accumulated contamination in the
reaction cups, along with other risks

such as value jumps.

L
S \
‘ 77
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‘ Case Summary

The third measure is intended to remove residual

_Samplel _ Sample 1

pollutants from the adjusted system. As the reaction . Period 16: R1+S o 0 g mod 3 RIESIRZ

= - ° -

; ®e E 400 C
characteristics clearly indicate the impact of other E foz ee ., 2 100 i

s *%e . < ®e

. e 2 100 LN ) g 200 LY
reagents on turbidity, the only paths for such : ° £, *te e, ,
. . < e
reagent contamination are reagent probes and o w0 w0 @0 w0 w0 o S m 1 lst;gmj 700 800 900
‘Wavelength/nm avelength/nm
reaction cuvette. For reagent needles, their cleaning Sample 2 Sample 2
Period 16: R1+S Period 33: R1+S+R2

» = 0
and maintenance processes are fully visible, so the £ 0% w0 w0 w0 0 s0 0o B 0 a0 s oo 0 s ok

g 20 £ 100 e ®

. . . . . . :-._ a P I

risk of contamination is very low. However, if there is & BPETY R 2 L oo

CR o *° .’:‘l - o*

. . 2 * o = .
splashing from the reagent needles, it may affect the : By e : 2w e
o Wavelength/nm - Wavelength/nm

reaction cups. Hence, it is necessary to remove

residual pollutants from the reaction cups.
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China domestic setting

Carryover X Carryover X
sample | Cuvette compte | curete
Contaminator Test Contaminator Rgt Contaminated Test Wash Type Wash Count Forced special wash . .
Contaminator Test Contaminator Rgt Contaminated Test Wash Type Wash Count Forced special wash
ALBn R2 DBILn DB 1 N
ApoE R1 TBA Routine Wash 1 N
ALBn R2 HDL-C DB 1 N
CKMBmass R1 Lp(a) Il DB 1 N
ALBn R2 LDL-C DB 1 N
H-FABP R1 Lp(a) Il Routine Wash 1 N
ALBn R2 TP DB 1 N
CG(LIT) R1 AFU Routine Wash 1 N
ALBn R2 Glu-G DB 1 N
ALBn R2 UA DB 1 N HCY Il R2 GLDH DB 1 N
ALBn R2 D-Bil-V DB 1 N TPUC R1 uIBC DB 1 N
ALBN R2 T-Bil-v DB 1 N FUN R1 uIBC DA 1 Y
ALBn R2 UAn DB 1 N LIP R1 TBA DB 1 N
ALBn R2 TPn DB 1 N TG Rl LIP DB 1 v
ALBn R2 CREA-S DB 1 N TC R1 LIP DB ] N
FUN R1 CHE DA 1 Y
et Delete
Carryover X Edit Delete m

Sample Cuvette

Contaminator Test Contaminator Rgt Contaminated Test Wash Type Wash Count Forced special wash
ALBn R2 TBILn DB 1 N
FUN R1 CRPII DA 1 Y
CK R2 G6PD DA 1 N
PCT R1 G6PD Routine Wash 1 N
Lp-PLA2 R1 TBA Routine Wash 1 N
ApoE R1 TBA Routine Wash 1 N
CKMBmass R1 Lp(a) Il DB 1 N
H-FABP R1 Lp(a) Il Routine Wash 1 N
CG(LIT) R1 AFU Routine Wash 1 N
HCY I R2 GLDH DB 1 N
TPUC R1 uiBC DB 1 N

Edit Delete m
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02021 R R ENET BT RO BR AT mindr ay \Bim




‘ China domestic setting

Carryover X

Reagent Cuvette

Contaminated spl Contaminated

Contaminator spl type  Contaminator Spl Vol type Test Wash Type Wash Count Forced special wash
Whole Blood 10 Urine TPUC DB 1 N
Urine 18 Urine TPUC Routine Wash 1 N
Urine 18 Urine MALB Routine Wash 1 N
Urine 1.5 Urine Mg Il Routine Wash 1 N
Serum 18 Urine TPUC Routine Wash 1 N
Serum 18 Urine MALB Routine Wash 1 N
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‘ China domestic setting

Summary

Carryover

RBP-U
Lp-PLA2
PA

TBA
ApoB
ApoAl
AST

sd LDL-C
RBP

HCY 1I

Glu-H

Edit

Carryover

Reagent Sample

Reagent Sample

Contaminator Test

Delete

Contaminator Test

Fe
AsOll
AFU
Cc3

c4

DA

g-HB

Iga ll
Pl

DC

Edit

Delete

Contaminated Test

uUIBC

G6PD

UIBC

UIBC

UIBC

UIBC

UIBC

uiBC

uiBC

uiBC

uiBC

Contaminated Test

UIBC

UIBC

uIBC

uIBC

uIBC

uIBC

UIBC

UIBC

UIBC

UIBC

Fe

Wash Type
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

DB

Wash Type
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

DB

Wash Count

Wash Count

1

Forced special wash
N

N

Forced special wash

N

Carryover

Reagent Sample

Contaminator Test Contaminated Test Wash Type Wash Count Forced special wash
IgM UIBC DB 1 Y
IgA 1l UIBC DB 1 N
Pl uUIBC DB 1 Y
DC Fe DB 1 N
UIBC Fe Routine Wash 1 N
TPUC uUIBC DB 1 Y
LDH uiBC DB 1 Y
IgG UIBC DB 1 Y
uUiBC UIBC DB 1 Y
T-Bil-v uiBC DB 1 Y
D-Bil-V UIBC DB 1 Y

Edit Delete

mindray bl
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Case Summary

® For this case, after doing the machine maintenance,
reagent allocation and probe alignment, UA results
temporarily return to normal;

® [ong-term stability on sample depends on the

dual guarantee of reqular instrument maintenance

and improvement of sample quality.

Today's results, M1 had no abnormal
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