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Product Name: Ion Channel Reader 

Part Number:  

Product Description:  

Ion Channel Reader : 

Ion Channel & Transporter Screening Technology 

Human genome sequencing identified more than 400 alleged ion channels and transporters. only limited numbers of these 

membrane proteins are functionally tested. The extensive tissue distribution of ion channels and transporters and their 

physiological functions made these proteins important therapeutic targets in drug discovery, development, and safety. Besides, 

these membrane proteins are expressed in different types of human cancers and represent novel cancer biomarkers. Ion channels 

are also expressed in the new SARS-CoV-2 virus and on the membrane of its host cells and are considered potential drug and 

vaccine development targets for COVID-19. With the advent of new technologies in ion channel screening, our knowledge is 

significantly strengthened. Aurora Biomed’s Ion Channel Readers (ICRs) combine the versatility, precision, and sensitivity of 

atomic absorption spectroscopy (AAS) with the microsampling process and liquid handling technologies, creating a mid to high-

throughput screening solution for ion channel researchers that fills gaps, which automated patch-clamp cannot. 

 

Different Types of Ion Channels & Transporters 

 

 

Aurora’s Ion Channel Reader Series (ICR series) combine atomic absorption spectroscopy (AAS) with a patented microsampling 

technology to accurately measure ion movement in a cell-based assay format. This technology has been developed with the 

capability of measuring activity of voltage-gated and ligand-gated ion channels, co-transporters and pumps. It is considered as an 

effective and high throughput solution to investigate a broad range of membrane proteins including electroneutral targets, to 

which conventional electrophysiology cannot be applied. 

The ICR series detect ion movements across membrane proteins through quantifying intracellular and extracellular ion 

concentrations of interest using AAS. This is a technique that is independent of, and complementary to methods that rely on 

voltage manipulation. Since ion flux is a direct measure of channel activity, such assays are robust and less sensitive to 

disturbances, and data generated by the ICR Series are very consistent and predictive of drug potency. 
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Therefore, ICR can be used as a primary screening application for ion channel drug research and 

development, or as a secondary screen for drug safety evaluation. 

ICR8100 is suitable for medium throughput screening, 3-4 samples can be analyzed per minute and 96/384 well plates can be 

used as sample containers. At the same time, the highly sensitive ICR8100 can detect as low as 0.05 ppm Rb+. Even if the 

detection dosage is as low as 50 uL, the detection sensitivity of ICR8100 is maintained. 

ICR12000 is suitable for high throughput drug library screening and processing requirements of ion channel targets. The 

processing capacity is 12 times that of ICR8100. The instrument is fully automated, equipped with a stacker and barcode scanner. 

At present, it is Aurora’s highest throughput instrument- handling up to 60,000 sample wells per day. 

 

 

ICR 8000 

 

ICR 12000 
 

Applications: 

Ion Channel Types Related Diseases Application Report Publication 
 

 Long QT Interval Syndrome, Drug-induced Arrhythmia 
 

 
 

 Sclerosis 
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 Epilepsy 
 

 
 

 Pulmonary Hypertension 
 

 

 

 Erectile Dysfunction, Incontinence 
 

 

 

 Ventricular Diseases  
 

 Episodic Ataxia  
 

 Congestive Heart Failure 
 

 

 

   
 

  
 

 

 

 Pain 
 

 

 

 Long QT Interval Syndrome 
 

 

 

 Sclerosis, Spasm  
 

 Cystic Fibrosis  

 Asthma Aurora,Hebei Medical University 
 

 Muscle/Cardiomyocyte Injury 
 

 

  

Feature: 

 

 

 

 

 

 

 

 

 

ICR 8100 Feature and Benefits 

• Programmable and automated solution for up to 5000 wells/day 
• Automatic dilution, calibration and cleaning 
• Adaptable to existing robotic automation 
• Sample dilution not required 
• High sensitivity 
• On-line dilution 
• Eliminates quenching effects associated with fluorescence 
• Removes need to work with hazardous radioisotopes 
• Avoids work restrictions posed by Rb’s short half-life 
• Ideal for hERG channel assays 
• Can assess both electrogenic and electroneutral transporters 

Product Characteristics  Product Characteristics  

√Medium Throughput: Up to 5000 samples  
per day 
√Single Channel: Measure a single sample 
at a time 
√Minimum Sample Volume: 50μl 
√Sample Container: 96 or 384 well plate 
√Size: H.67cm X W.55cm X D.37cm 
√Gas: Air Acetylene 

√Optional Accessories: Sample Rack,  
Barcode Scanner 
√Sensitivity: Detection Limit is 0.05 ppm 
√Accuracy: < 5% CV 

√High Throughput: Up to 60,000 samples  
per day 
√Multichannel: Simultaneous measures 
12 samples 
√Minimum Sample Volume: 20μl 
√Sample Container: 96 or 384 well plate 
√Size: H.135cm X W.134cm X D.97cm 
√Gas: Air and Natural Gas 

√Including: Sample Rack, Barcode  
Scanner 
√Sensitivity: Detection Limit is 0.05 ppm 
√Accuracy: < 5% CV 
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ICR 12000 Feature and Benefits 

• Programmable and automated solution for up to 60,000 wells/day 
• Automatic dilution, calibration and cleaning 
• Integrated plate stacker & bar code reader 
• Sample dilution not required 
• High sensitivity 
• On-line dilution 
• Eliminates quenching effects associated with fluorescence 
• Removes need to work with hazardous radioisotopes 
• Avoids work restrictions posed by Rb’s short half-life 
• Ideal for hERG channel assays 
• Can assess both electrogenic and electroneutral transporters 

Product Specification 

ICR 8100: 

• Medium Throughput: Up to 5000 wells/day 
• Single Channel: Measures 1 sample at a time 
• Minimum sample volume: 50 µl 
• Accommodation: 96/384-well microplates 
• Footprint: H.67 cm X W.55 cm X D.37 cm 
• Fuel Source: Acetylene / Compressed Air 
• Options: Plate Stacker / Barcode Reader 
• Sensitivity: 0.05 ppm detection limit 
• Precision: < 5% CV 

ICR 12000: 

• Medium Throughput: Up to 60,000 wells/day 
• 12 Channel: Measures 12 sample at a time 
• Minimum sample volume: 20 µl 
• Accommodation: 96/384-well microplates 
• Footprint: H.120 cm X W.95 cm X D.37 cm 
• Fuel Source: Acetylene / Compressed Air 
• Options: Plate Stacker / Barcode Reader 
• Sensitivity: 0.05 ppm detection limit 
• Precision: < 5% CV 
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 igh  hroughput, Cost  ffec ve, Automa c

Aurora s Ion  hannel  eader Series  I  series com ine atomic a sorption spectroscopy  AAS 
 ith a patented microsampling technology to accurately measure ion movement in a cell   ased
assay  ormat This technology has  een developed  ith the capa ility o measuring activ ity o 
v oltage  gated and ligand  gated ion channels co transporters and pumps  It is considered as an
e ectiv e and high throughput solution to inv estigate a  road range o mem rane proteins
including electroneutral targets to  hich conv entional electrophy siology cannot  e applied  

The I  series detect ion movements across mem rane proteins through  uanti y ing intracellular
and e tracellular ion concentrations o interest using AAS  This is a techni ue that is independent
o  and complementary to methods that rely on v oltage manipulation  Since ion  u is a direct
measure o channel activ ity  such assay s are ro ust and less sensitiv e to distur ances and data

generated  y the I  Series are v ery consistent and predictiv e o drug potency  
There ore  I   can  e used as a primary  screening application  or ion channel drug research and
dev elopment  or as a secondary  screen  or drug sa ety ev aluation 

Stem ell 
 esearch

IonTransporter 
 rotein

 rug  esearch 
and evelopment TumorMar ers

 ardiovascular 
Sa etyAssessment

According to the  niv ersityo  lorence research ion channels and transporters
are not only inv olv edin the proli eration di erentiation and apoptosis o cancer
cells  ut can also  e used as tumormar ers to some e tent  or e ample some
ion channels and transporters are signi cantly up regulated in cancer cell lines
 ut are lo or not e pressed in the corresponding normal tissueso tumor origin 
At present similar  ndings hav e  een  ound in  reast cancer prostate cancer 
lung cancer rectal cancer esophageal cancer pancreatic cancer gastric cancer
and other cancer research  elds 

 ith the increaseo drug resistanceand drug induced diseases the trend o returning to
nature is glo ally prev alent The researchand dev elopmento e ectiv ecomponentsand
targets  or natural drugs has  ecome a hot spot  or e ample in  hina the  rst non 
surgical treatmento lum ago and leg pain is a sea sna e venom tincture The tincture
utilizes the po er ul analgesic e ect o the puri ed sea sna e v enom peptide and the
targetso this mechanismare ion channel receptorson nerv ecells There ore there is a
rapid gro th o interest in these peptide to ins as they contain natural compounds  hich
achiev eanalgesia anesthesiaand can ev enhelp com atdrug addiction 

Principle of ICR in  igh  hroughput Screening of Ion Channel Blockers
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Incu ation 
5  O2    

 ote: Ta e  otassium  hannel as an  ample
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Activation 
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High 
 oncent ration 
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or

 ell 
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ICR            

as sample containers At the same time the 
highly  sensitiv e I    00 can detect as lo  
as 0 05 ppm       ven i  the detection 
dosage is as lo  as 50 u   the detection 
sensitiv ity  o  I    00 is maintained 

I    00 is suita le  ormedium throughput I   2000 is suita le  or high throughput drug
screening      samples can  e analy zed per li rary  screening and processing re uirements
minute and         ell plates can  e used o  ion channel targets  The processing capacity

is  2 times that o I    00  The instrument is
 ully automated e uipped  ith a stac er and
 arcode scanner  At present it is Aurora s
highest throughput instrument  handling up to
 0 000 sample  ells per day 

 echnological Superiority

  rogramming and Automation
 Automatic  ilution   ali ration and  leaning

  recise Three   imensional  ontrol o Mechanical 
Automation
 High Sensitiv ity   etection  Automatic Online  ilution
 unction
 Avoid  alse positiv e   negativ e  ith  luorescence 
Methods
  ses  on   adioactiv e Tracer Ion Method to Av oid
Hal  li e o   adioactiv e Su stances
  imit Hands  on  or  and In ury to Operators

  atent Technology   rotection:  lame Atomizer 
Microin ection Sodium Ion  hannel Assay  image o  
patents to the right 
  an  e used  or ion transporters

Product Characteris cs Product Characteris cs

 Medium Throughput:  p to 5000 samples 
per day
 Single  hannel: Measure a single sample
at a time
 Minimum Sample  olume: 50 l
 Sample  ontainer:    or      ell plate
 Size: H   cm     55cm      cm
 Gas: Air Acety lene

 Optional Accessories: Sample  ac   
 arcode Scanner
 Sensitiv ity :  etection  imit is 0 05 ppm

 Accuracy :   5   

 High Throughput:  p to  0 000 samples 
per day
 Multichannel: Simultaneous measures
 2 samples
 Minimum Sample  olume: 20 l
 Sample  ontainer:    or      ell plate
 Size: H   5cm        cm      cm
 Gas: Air and  atural Gas

 Including: Sample  ac   arcode 
Scanner
 Sensitiv ity :  etection  imit is 0 05 ppm

 Accuracy :   5   
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ICR  echnology and  ther Research  ethods

There are sev eral alternativ e methods  idely av aila le  or assessment o ion channel 
activ ity   Ho ever  only  the I   series can deliv er unparalleled speed  precision and 
reproduci ility  

 ethod Information throu ghput Se nsi v ity Acc uracy Co mmen t 
Content

Applica le to  
 
   a

 
  l

 
 

 a
2  
channels and 

transporters

High Secondary High High  ot amena le to electro  
neutral targets

Automatic 
 atch lamp

Medium Medium Medium Short hal  li e and 
e posure concerns

 adioactiv eMedium
 lu 
Assays

Medium High High Medium Same as I    00

 indin g 
Assay s

 o High Medium  o  e uires radio la eled 
pro e speci c  ortarget

 luorescent
Imaging

 o High Medium  o  rone to dy e arti acts high
cost o  consuma les  high
 ac ground noise

Medium Medium High MediumI    00

I   2000

o  the radioactiv e method   u idium is so  ar the most commonly  used tracer ion to studypotassium

channels  ecause o its similar phy sical properties to  
 
 little natural presence in phy siological

sy stems and ease to detect  y AAS The principle o the nonradioactiv e   assay can  e easily
applied to other mem rane protein targets as  ell 

The application o   u  assay  is not limited to study ing potassium channel activ ities  Other tracerions

including Ag
 
   i

 
   a

2  
and potentially  more can  e used to screen against di erent targets in a  u 

assay   ormat on the I  series 

 racer Ion Ion Channel  ypes

Rb  

 hloride  hannels and Transporters:   2 TM M  A   T etc 

 otassium  hannels and Transporters h  G      2   v       v       v      
 v   5   ir  2    S  a  Slac    AT           a     AT ase etc 

Ag  

Ca    Sr    alcium  hannels:  ardiac   ty pe and more

 i  Sodium  hannels:  av   2   av   5   av    etc 

Applica on Area

ICR  echnology and Patch Clamp  echnology

 omparison o   atch  lamp and I   in 
 v aluating the   cacy  o  h  G  loc ers

 und ec   an internationally  reno ned pharmaceutical 
company   uses I   000   hen testing the results o      
ion current  I   technology  prov es to  e a relia le and 
accurate test method   hich can re ect the a ility  o  the 
tested drugs to inhi it the h  G ion channel  The 
e perimental results sho  that in comparison  ith patch 
clamp technology   ion channel technology  has a high 
correlation  or v eri y ing drug sa ety   At the same time  ion 
channel technology  has some essential adv antages o  lo  
cost  higher throughput and good reproduci ility  

 etermination o  I   000   I   2000 

 loc ing   ect o   umetanil on  ation  
 hloride  o transporter in  erv ous Sy stem

Measurement o  Ion  urrent 
 loc ing   cacy o Asmidazole and 
Ter enadine

 or more applica ons, please contact Aurora

Ion Channel  ypes Related  iseases Applica on ReportPublica on

( ser  anufacturer)

 ong  T Interval Syndrome  rug inducedArrhythmia

Sclerosis

 pilepsy

 ulmonary Hypertension

 rectile  ys unction Incontinence

 entricular  iseases

 pisodic Ata ia

 ongestive Heart  ailure

 ain

 ong  T Interval Syndrome

Sclerosis Spasm

 ystic  i rosis

Asthma Aurora He ei Medical  niversity

Muscle  ardiomyocyte In ury

Ion Current Precipita on Analysis  lux Assays

 sing non radioactiv e assay as a screening tool o mem rane protein modulators is  ell 
documented in scienti c literature and has  een  idely used  or study ing the potassium channel
 amily It is designed and dev eloped to circumvent pro lems associated  ith the short hal li e and
high energy emission o radioactiv e       hile maintaining the in ormation content and accuracy
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Applica on  ethods

Screening of   CC  Cotransporter  argets

 oche Innov ation  entre  asel utilize the
I   2000  ith the      u  assay  to screen a  oncentration dependant inhi itory  e ecto 
 ull li rary  o modulators against a cation  umetanide on           in u  activ ated  or 2
chloride co transporter  I   000 and I   200 min       ith positiv e control o   0 M  umetanide
screening technologies and their applications      and negativ e controls  ith a sence    and
are disscussed in the literature called   a el presence o     M o  digo in     
 ree Technologies  or  rugScreening 

 sing Ag
  
as  racer Ion to Study  odulators of Cl

 
Channels

AAS  aseddetectionsy stem orhigh throughputscreeningo  a  modulators  l  u  rom HOcells
trans ected ithTM M  A is assay edindirectly   y measuringe cessAg ions in thesupernatanto Ag l
precipitate The assaycan e easilye tendedtostudymodulatorso other l channelsu ty pes 

 unc onal Analysis of  arge Conductance Ca
    

Ac vated  
  
Channel

The pharmacological pro les o     a 
channels assessed  y  AAS  A  compare ell
 ith thoseo tainedusing the    e u assay
     I   non radioactiv e     method  as more
suita le  or high throughput screening o ne 
potassium channelregulators 

Screening of  C    Potassium Channel  odulators

Astra eneca  nited States purchased one I   2000  si 
I   000  rom Aurora  or high throughput screening HTS 
o  compounds  A ter comparison  et een all the HTS
assay sav aila letoday to study a channels results
suggest that the  i AAS assay  is more suited as a primary
HTS assay   hen study ing  a drug discov ery  campaign 

Testing  0 ion channel modulators  or activ ityagainst
    2 The solid line representsthe av erage e u o 
all samples  The dashed line represents 20  inhi itiono 
stimulated e u  It  as  ound that there  ere  our
compounds  elo  this critical v alue   hich prov ided a  asis 
 or  urther concentration dependente periments 

 easurement of Potassium Channel Ac vity in 
h SC  derived Stem Cell  odel

 AT  channel activ ity   as determined  y  measuring     e u  ov er time  h S  deriv ed cells 

 ere not responsiv e to either  AT channel inhi itors  gli enclamide and glucose or activ ators

 meta olic inhi itors: oligomy cin and 2 deo y   glucose   In contrast   AT  channel activ ity  in 
MI    cells  as appropriately stimulated y meta olic inhi itors and inhi ited  y the addition o 
gli enclamide   oth gli enclamide and glucose inhi ited channel activ ity  in  eta T  cells 

 ser Cases
Merc   harmaceutical  ompany  o  Germany  has a I   000  to  or  ith patch
clamp technology  in drug screening and drug mechanism research  I   000 is used
 orhigh throughpution  u analy sisand the patchclamp is used  ormore in depth
electrophy siological analy sis  The research results  ound in many  pu lished academic
papers include The discov eryo di erentgroups o  enzopy ranrings on the role o 
h  G  ion channels thestudyo voltage gatedpotassiumchannel v   5anddrug 
  O    A  correolide indingregionsand relatedmechanisms 
Original research:High throughput analy sis o  drug  inding interactions  or thehuman
cardiacchannels  v   5

 yeth  a  amous pharmaceutical and  iological company   that uses I   000 to
screen      M    ion channel  loc ers   ompared  ith the e ect o  thepatch
clamp the positiv ecorrectcoe ciento the I  is r 0  0  hich prov esthat the
method is relia le  Moreov er  the treatment  u  o  I   is larger than that o  thepatch
clamp  hich is v erysuita le orsecondaryscreeningand analy siso drugs 
Original research: alidation o  an Atomic A sorption  u idium Ion   u  Assay   or 
     M  hannels singtheIon hannel eader 000

 oche S itzerland launched high throughput screening o  more than one million
drugs in 20    A ter learning a out Aurora s Ion  hannel  eader technology   senior
la oratorytechnicians ere sent to Aurora  anada Head uarters ore perimental
v eri cation  The e perimental data rapidly  o tained  as signi cant There ore 
Aurora s high throughput ion channel reader I   2000  as ordered and installedat
theirS isshead uarterstospeedup thedrugscreeningprocess 

I   000  as purchased  y  the  ell  no n ion channel research team in  hina 
 harmacology   esearch  epartment o  He ei Medical  niv ersity   I   000 as
initiallyused  orhigh throughputscreeningo calcium activ atedchloridechannel
TM M  A and its regulatory actors In comparison ith other ion channel research
technologies  I   has the adv antages o  high throughput  good repeata ility  sa ety  
accuracy  and simpleoperation 
Originalresearch: ev elopmentand v alidationo HTS assay orscreeningthecalcium 
activ atedchloridechannelmodulatorsTM M  A sta lye pressedin  HOcells

Tu  ouy ou a  hinesescientist  on the  o el  rize in  hy siologyor Medicine in
20 5  orher   iscov eryo  ov elTherapy AgianstMalaria  Aurora s I   000 as
purchased  y  the institute o  the  hinese Academy  o  Medical Sciences  orthe
research and dev elopment o  natural compound medicines against malariaand
immunitydiseases 
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