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Hemoperfusion - Advanced Technology

Jafron Products

In 2002, Jafron HA disposable hemoperfusion cartridges were first used clinically. The HA disposable
hemoperfusion cartridges contain brown beads called neutral macroporous resin. Under the electron
microscopy, it shows the 3D network structure working as the molecule sieve aimed at removing endogenous
and exogenous molecules including inflammatory mediators and cytokines, bilirubin, metabolic toxins, protein-
bound toxins and residual drugs.

High mechanical strength of adsorbents
Large adsorptive surface area

Porosity control technology

Good biocompatibility™™

Advanced coating technology
Optimized hemodynamics

o 0 0 0 o o

Neutral Macroporous Resin

In order to fulfill the clinical requirements, Jafron further innovated cartridges with specific adsorbent such as
BS330 and DNA230, as well as blood purification machines such as DX-10 and JF-800A.

A[1-2]

Adsorption Therapy Applications

Drug Overdose
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Hepatopathy

End-stage
Renal Disease

Immune Disease

Critical Disease

Hybrid Therapies
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Disposable Hemoperfusion Cartridges

HA130 HA230 HA280 HA330/HA380 HA330-II

Neutral Macroporous Resin (HA Series Disposable Hemoperfusion Cartridges)

Specific Adsorbent Cartridges Machines
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HA130 Disposable Hemoperfusion Cartridge

Uremic toxins could be classified as small water-soluble compounds or groups, protein-bound compounds HD+HP Provides a New Blood Purification Therapy for ESRD
and middle molecules”. .
: : ® Remove Toxins"
The removal of small water-soluble compounds has been largely improved with the development of . *;B?F’Group
. o . . . . . . - —— rou
dialysis membrane. However, the removal of middle molecules and protein-bound uremic toxins is still 25 500 130 o
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® Flexible compatibility with various blood purification machines and therapies such as HD, HDF, and CRRT. 35 S o5
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A New Therapy to Remove Uremic Toxins s 0 100 200 300 400 500 600 700 800 (d)

Advanced Technology -Simple Operation
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HA230 Disposable Hemoperfusion Cartridge

HA230 hemoperfusion therapy removes poisons and excessive drugs. It has been applied in acute
poisoning, such as drug overdose, chemical exposure and high-dose regional chemotherapy. It has
demonstrated removal efficiency of hydrophobic substances that are easily bound with plasma
proteins.*¥

Adsorption Therapy Applications”

According to clinical practices, hemoperfusion therapy can be applied in the listed conditions.

Industrial Toxin

Drug Overdose | Industrial alcoholism "
Benzodiazepine dirii henol ™
Barbitone® 2,4-dinitropheno
Cgrba.n}izepinem Bic')tox.ine Rodenticides
D|gc]>cxm . Apitoxin' . Tetramine™
Metformin Snal;]e venom Bromodione™
Ticagrelor “p"géoﬁggm Pesticide & Herbicide
oning AOPP™
[9]
.A.t?rm poisoning Paraquat®’

Simple and Flexible Therapy Operation

For emergency cases
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Hemoperfusion HA230 on JF-800A Hemoperfusion Machine

“For detailed information, please visit www.jafron.com.

Remove Overdosed Drug and Poison""*®
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HA330 Disposable Hemoperfusion Cartridge

HA330 hemoperfusion therapy can be used alone or in combination with other extracorporeal
blood circulations, which provides a new therapy to reduce inflammatory mediators and cytokines
for critically ill patients in ICU or those undergoing cardiac surgery.">*"

Adsorption Therapy Applications”

According to clinical practices, hemoperfusion therapy can be applied in the listed conditions.
CovID

Pancreatitis[s“l_;‘” ) \/— Cardiac Surgery"
[8][11] ‘_ MODS[6]

Sepsis

Trauma“*’y\ ( Severe Burn™

ARDS"

Multiple Therapy Operation Modes & Flexible Choices”

Hemoperfusion therapy can be used alone or in conjunction with CRRT/HD/HDF/SLED."™**
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Hemoperfusion HP+CRRT/HD
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Other modes have been used based on clincial practices such as HP+CPB/ECMO, please refer to the

references.™
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“For detailed information, please visit www.jafron.com.
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Remove Inflammatory Mediators@<e»u
IL-6 : TNF-a

800 - mDay 1 15 + M Pre-treatment
_ m Post-treat t
él 600 m Day 2 ‘_EI 10 - reatmen
ab 400 - m Day3 op ;
200 - |
0 - 0 -
Control HP Control HP

* Compared to Control group, P<0.05.

HA330 could reduce inflammatory factors such as IL-6™*%, IL-8® % TNF-a™*?, IL-1*?, IL-2", IL-10", PCT®, and
CRP®" as well as decrease the lipid level™".

Improve Hemodynamics and Organ Functionssisuz

SOFA Score APACHE Il Score
15 4 W Pre-treatment 15 1 W Pre-treatment
10 - = 14 days 10 - m 48h aftertreatment
5 A 5 4
0 - 0
Control HP Control HVHF&HP

*Compared to Control group, P<0.05; SOFA, Sequential Organ Failure Assessment; APACHE II, Acute Physiology and Chronic Health Evaluation.
HA330 had benefits in Pa0,/Fi0,*”, SOFA score*>*, APACHE Il score”>*"* and hemodynamics™'?, etc.

Reduce ICU Stay[3'51l81l111[111

Duration of Mechanical Ventilation ICU Stay

Ol T OI -

Control HP Control HP
*Compared to Control group,P<0.05; ICU, Intensive Care Unit.

HA330 reduced the use of dopamine®™® and noradrenaline
ventilation™*, the ICU stay”?, as well as the hospital stay™ >,

Days
Days
c S

[4,8]

, shortened the duration of mechanical
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HA380 Disposable Hemoperfusion Cartridge

Treatment Principle

Cytokine storm is an umbrella term encompassing several disorders of immune dysregulation characterized by
constitutional symptoms, systemic inflammation, and multi-organ dysfunction that can lead to multi-organ failure."**%**

HA380 disposable hemoperfusion cartridge is filled with neutral macroporous resin, mainly adsorbing molecules from
10 to 60 kDa.” Because of the accurate 3D macroporous structure and over 54000 m’ adsorption surface area of the
resin®, HA380 hemoperfusion therapy can provide a new regimen in controlling inflammatory cytokines storms®?,
improving hemodynamics®®*?, preventing further organ damage and complications®®**, as well as shortening the ICU
stay and hospital stay®”.

Adsorption Therapy Applications”

According to clinical practices, hemoperfusion therapy can be applied in the listed conditions.

[11]

Cardiac Surgery

Sepsis/Septic Shock®™™

Severe Burn™

Multiple Therapy Operation Modes & Flexible Choices”

Hemoperfusion therapy can be used alone or in conjunction with CRRT/HD/HDF."**"

— —>

Blood Pump 5 Blood Pump é PO
]. .5 ':‘ .E‘ é @
it S E £8
£5 | £S
ﬁ [ 5 4 [ o
- - h -
Hemoperfusion HP+HD/CRRT

“For detailed information, please visit www.jafron.com.
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Clinical Data
© Remove Inflammatory Mediators"*
IL-1 (pg/mL) TNF-a (pg/mL) IL-6 (pg/mL)
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© Reduce the Dosage of Vasopressors™®
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@ Improve Organ Function and Reduce ICU Stay

Oxygenation Index (PaO2/FiO2)

360
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280
240 o
200
160
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0

Day 0 Day 3 Day 7

Creatinine (umol/L)
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3041
2541
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[5-6]

257
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Day 0 Day 3 Day 7

Day 2

Length of ICU Stay (Day)

Oxygenator

Day 3

Hemoperfusion |
Cartridge

mm  Control group

B HPgroup
—m— Control group
—e— HP group
*P <0.05, vs Control group

*P <0.05, vs Control group
**P<0.05,vs Day 0

mm Control group

mm HP group

*P <0.05, vs Control group
**P <0.05,vs Day 0
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BS330 containing anion-exchange resin, can adsorb bilirubin and bile acid. BS330 plasma adsorption therapy

can relieve the symptoms of hyperbilirubinemia and hyperbileacidemia.™”

Therapy Operation Modes"®

Plasma Pump i
|
i 5

L] '

Blood Pump

&L

ra

tor I

BS330

Plasma Sepa
"——]
———

- b

Plasma Bilirubin Adsorption

Plasma Pump

Blood Pump I I
S qn ';4
%' ; i ’i I 'l\
. - -
jARL AN 3

BS330 HA330-1I

| |

*In series with HA330-II to remove hepatic toxins

Double Plasma Molecular Adsorption System (DPMAS)

Laboratory Test Results™” Clinical Data of BS330"

350 - pumol/L
Adsorption test results of plasma in vitro, o B Pre-treatment
the efficacy of adsorption for 6 hours: 5 | Post-treatment
200 - T
Adsorption Circulating The adsorption rate 150 1 T
duration (h)  plasmavolume  of total bilirubin — *
2 3600 59.68% 50 [
04 : : :
4 7200 67.16% = = =
6 10800 71.06%

TBL: Total bilirubin; DBL: Direct bilirubin; TBA: Total bile acid
Compared to Pre-treatment, *P<0.05

“For detailed information, please visit www.jafron.com.
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HA330- Il Disposable Hemoperfusion Cartridge

HA330-I11 hemoperfusion therapy can be used alone or in combination with other extracorporeal blood
circulations, which provides a new therapy to reduce inflammatory mediators, toxins, bilirubin, etc. in drug-
induced hepatitis, hepatic failure, and their complications such as hepatic encephalopathy."”

Therapy Operation Modes®

Anticoagulant 2 Anticoagulant Plasma Pump

;

—
==
a (T
Blood Pump o Blood Pump 5
i) = P
£ t) & -2y
[0l © jomel
S % e ag
= ES 4 = 5 ! s
@ © o l
T el T
G -
©
o
- <+ ¢ -— l -—
Hemoperfusion Plasma Adsorption
Clinical Data of HA330-11""*
2500 Concentration(ng/L) mm Before HP
3000 e After HP
2000 < 26
\ N P 2500 *p<0.05
1500 <
AN X \ 2000
1000 N
\ NS 1500
=00 \V/ = 1000
0 Dayl Day2 Day3 Day4 Day5 Day6 Day7 500
= HA330-l e AST e ALY
Serial ammonia, serum glutamic oxaloacetic trancaminase, serum glutamic 0
pyruvic trancaminase levels, and effects of HA330-Il filters. TNF-a* IL-1B*

Clinical applications demonstrated that HA330-Il could regulate the inflammatory mediators, ALT and AST
levels, which indicated the improvement of liver function,"?*

Concentration (umol/L) —e— TBLBeforeHP

400 —@— TBLAfterHP
P<0.05

300 n=30
Comparison after each treatment

200

100

0
1 2 3 4 Treatment Session

Results indicated that HA330-Il removed Bilirubin.”™

“For detailed information, please visit www.jafron.com.
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Double Plasma Molecular Adsorption System (DPMAS) provides anew Clinical Data

theapy for liver disease. It adsorbs bilirubin, removes inflammatory mediators, eases inflammation and e Remove Bilirubin and Bile Acid™®
immune responses as well as considerably relieves the clinical symptoms and eventually improves the

long-term prognosis of patients. 700 umol/L
W Pre-treatment
. . . o 600
Adsorption Therapy Applications*** ™ After Lst treatment
500 After last treatment

According to clinical practices, DPMAS therapy can be applied in the listed conditions.

400
3007
200+

Pre & Post Liver Transplant 100 -

Liver Failure and its Complications
(e.g. hepatic encephalopathy)

04

DPMAS PE+HF DPMAS PE+HF
Total Bilirubin Total Bile Acid

PE: Plasma exchange; HF: Hemofiltration. Compared with Pre-treatment, *P<0.05, **P<0.01.

Clinical studies showed that DPMAS could remove bilirubin and bile acid, and had comparable effect as

Virus Hepatitis Jaundice therapeutic plasma exchange.
Non-virus Hepatitis

Therapy Operation Modes" Articoagant PESTEFUD — e Remove Inflammatory Mediators and Improve Hemodynamics"™
Anticoagulant B o o Blood Pump T @ @7 B DPMAS+PE mDPMAS
Blood Pump [ — /@ %’WF |‘ T " 200 pg/mL PE 60 pg/mL m PE

Plasm:

- I
® T - | i—] 150 = | m 40
= o 1 % T I
| - = - 100 | * T
‘ \ Plasma Adsorption I 20
e v Anticoagulant 50 : i
| BS330 HA330-11 , 0 1 0

Plasma Separator

—> —
Blood Pump _ f
i é ‘ treBaetfrcr)1r<eent Week 4 treBaet r?]fnt Week 4 Pre-treatment Post-treatment
‘ s % IL-6 TNF-a hsCRP
DPMAS o i IL-6, Interleukin-6; TNF-a, Tumor necrosis factor-a; hsCRP, High sensitivity C reactive protein. Compared with before treatment, *P<0.05.
= Hemoperfusion - DPMAS could remove the inflammatory mediators such as IL-6, TNF-a, CRP and PCT, and balance the

ammonia level, thus to improve the clinical symptoms.
BS330 adsorbs bilirubin and bile acid. HA330-II broad-spectrum adsorbs toxins such as infla-
mmatory mediators, bilirubin, phenol mercaptan, etc.”
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DNA230 Immunoadsorbent Column

HA280 Disposable Hemoperfusion Cartridge

» ©
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DNA230 immunoadsorption therapy is especially for Systemic Lupus
Erythematosus (SLE) and its complications.

DNA230 immunoadsorbent Column can specifically adsorb ANA& anti-ds-DNA
antibodies and clear immunologic complexes, accordingly ease SLE symptom,
protect kidney function, enhance drug sensitivity, reduce the side effect of i ™
medicine treatment and improve patients' prognosis.*’ USAInvention Patent  China Invention Patent

® High specificity: immune reaction, specifically recognize and bind anti-ds-DNA antibodies, antinuclear
antibodies and theirimmune complexes.

e High safety: good biocompatibility, high mechanical strength of adsorbents and stable adsorption.

® Convenience: direct blood adsorption, suitable for most blood purification machines.

Common Treatment Modes of DNA230"

Anticoagulant

Plasma Pump —
Anticoagulant - . Blood Pump
Blood Pump o t ‘g
— 8_ r
DNA230 2 }
— - Il  — g
(%}
<
Ty :
- b -— C7ES)
Hemoperfusion Plasma Adsorption
Clinical Data
Reduce anti-ds-DNA and ANA Titre™ Improve Patients' Symptoms®™”
18 ~ SLE-DAI Score
16 Before Treatment
60  Clearance Rate(%) n=46 14 |- B After Treatment
5 12 +
40 or
L ol
30 6L
20 | L
10 2k
0 0
ANA Anti-ds-DNA Before Treatment After 1st Treatment  After 2nd Treatment

SLE-DAI Score (P<0.001)
SLE-DAI: Systemic Lupus Erythematosus Disease Activity Index

“For detailed information, please visit www.jafron.com.
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HA280 hemoperfusion therapy can be applied in autoimmune diseases such as allergic pupura® to remove

immune related factors and improve prognosis.
® Remove factors such as IL-1, IL-6, TNF-a, IgA, etc.

Therapy Operation Mode"

Anticoagulant = 2

=== I ~
Blood Pump i

emoperfusion
Cartridge
HA280

L

Hemoperfusion HA280 on JF-800A Hemoperfusion Machine

Clinical Data"

—e— Controlgroup —e— HPgroup
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JF-800A

Hemoperfusion Machine

DX-10 o

Blood Purification Machine

JF-800A

Venous Pressure
Monitoring Port ~

o Control Panel
Arterial Pressure

/iﬁg—' Monitoring Port

:.l—< Hemoperfusion Clamp

» Blood Pump

Liquid Level -
Monitoring Device

Bubble Detector
Choke Clip Button
Choke Clip e e

Blood Thermal ,
Insulation Device

-

-

* Heparin Pump

DX-10 Blood Purification Machine Parameters Farameter DESCrption

320mm(W) X 267mm(D) X 450mm(H)

Setting range of target volume  REeIIsIslelyll

Size 740mm(L) X 680mm(W) X 1500mm(H)  Insufficient blood supplyUltrasonic monitoring Blood pump (BP) 15~225mL/min ~19kg Blood pump flow rate accuracy a7
; Air bubble Ultrasonic monitoring
Weight 70K . - ; i
elg ) Filtrate pump (FP) 5~120mL/min Size of Medical Trolley 508mm(W) X 425.5mm(D) X 754mm(H) Low range of heparin pump 0-10ml/h
Liquid injection Ultrasonic monitoring

Mainboard PLC

: . o +5% or%0.2ml/h (take the
Disconnected liquid Capacitance change testing Dialysate pump (DP) 2~50mL/min Weight of Medical Trolley Skg larger absolute \//alue)
Display screen 10.1 inch colored LCD touch screen S
Liquid level Capacitance change testing Replaced solution , Power supply AC220V+10%, 50Hz+2% -20~+38kPa(+ 1kPa)
Power supply AC220V 50Hz P e . Pump (RP) P420mL/min Elore e arces
3 electronic scales Fluid infusion scale (2), waste liquid scale T e N
Power 500VA Blood leak Optical testing SYHOEERUMpISR) gffg‘;;zpéht?eéghg Power AReUERINE 20 wckkelteckia)

Fuse protector $5X20mm, T2AL250VAC

pressure
Heater Manometer

. . Alarm setting range of venous o a
Method and  heated on either side of the plate Arterial pressure -53.33~40kpa, £1.33kpa (-400~300mmHg, £ 10mmHg) Electric shock protection grade GlesSlypel = adtkEaC 2keg)
range (35~40°C) Stordarditibesmith di ¢ = % :
o . tandard tubes with inner diameter o emperature setting range o AieC (e
Protection Pressure of filter inlet -53.33~40kpa, * 1.33kpa (-400~300mmHg, =10mmHg) Applicable tubes BTG EG G heating medium 36~41°C(£0.1°C)
temperature sensor
method T : T
Primary membrane pressure -53.33~40kpa, £ 1.33kpa (-400~300mmHg, ==10mmHg) Bubble alarm, pump cover is open, liquid level
alarm, heparin obstruction, heparin has been
) injected completely, heparin time is up, pump
Cut - off valve and Clamper Pressure of plasma inlet -53.33~40kpa, +1.33kpa (-400~300mmHg, =10mmHg) S L e Al o T o tcamm,
limit of hemoperfusion front pressure, lower Flow range of blood pump 6~300m/min(®6mm)
Cut - off valve electromagnetic switch Secondary membrane pressure -53.33~40kpa, *1.33kpa (-400~300mmHg, =10mmHg) limit of hemoperfusion front pressure, upper imigtebmm
limit of venous pressure, lower limit of venous
Clamper electric drive Venous pressure -53.33~40kpa, £ 1.33kpa (-400~300mmHg, £10mmHg) pressure, heater is over-temperature, ambient

temperature is low, internal temperature is high.
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