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How to extract ISF via a non-invasive wearable device



Diagnostic blood tests are the entry point for 70% of NHS Patients
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What is a biomarker

• A measurable indicator of some biological 

state or condition.

• A distinctive biological or biologically derived 

indicator of a process, event or condition. 

• Often measured or evaluated using blood, 

urine or soft tissues to examine normal 

biological processes, pathogenic processes, 

or pharmacologic response to a therapeutic 

intervention.



The importance of biomarkers

"I often say that when you can measure what you are 
speaking about, and express it in numbers, you know 
something about it; but when you cannot measure it, 

when you cannot express it in numbers, your 
knowledge is of a meagre and unsatisfactory kind."

 - Lord Kelvin

Lord Kelvin

British physicist and engineer (1824–1908)

https://en.wikipedia.org/wiki/Lord_Kelvin


FDA Guidance Document
Guidance for Industry1 
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August 2011

•“Qualification is a conclusion that, within the 

stated context of use, the results of 

assessment with a biomarker can be relied 

upon to adequately reflect a biological 

process, response, or event, and support use 

of the biomarker during drug or biotechnology 

product development, ranging from discovery 

through post approval”



What is 
Interstitial 
Fluid?



The Interstitium

•MARCH 27, 2018

•4 MIN READ

•Meet Your Interstitium, a Newfound "Organ"

•These fluid-filled spaces were found in the body’s connective tissue

•BY RACHAEL RETTNER & LIVESCIENCE

•  

Bing Videos Dr Neil Thiese

https://www.scientificamerican.com/author/rachael-rettner/
https://www.scientificamerican.com/author/livescience/
https://www.bing.com/videos/riverview/relatedvideo?q=neil+theise+interstitium&mid=712E3BD08AAE93864BF7712E3BD08AAE93864BF7&mcid=29D7B97D56594B26923F6590841D2EAE&FORM=VIRE


Trends in Medicine

Tele-Medicine Precision Medicine Personalized Medicine Virtual Ward/
Hospital at Home

• Improves 
access and 
efficiency

• Reduces 
care delays

• Eco-
friendly

• Right dose 
for this 
patient

• Higher 
treatment 
efficacy

• Reduces 
trial and 
error 
prescribing

• Right dose 
delivered in a 
manner 
suitable for 
this patient

• Tailors care to 
the individual

• Enables 
proactive 
interventions

• Drives better 
long-term 
outcomes

• Reduces 
costs

• Frees up 
hospital 
resources

• Improves 
patient 
satisfaction



Why Use Blood Samples if You Don't Have To

• Blood levels are considered the Gold Standard

• Question: When were your “normal range” levels 

established?

• Blood levels are surrogates for what is 

happening at the target cells

• UK College of Pathology

• 500 million blood samples per year1

o US estimates 7-14 billion samples per year

• Europe spends €18 billion per annum

1: UK College of Pathologists



So, What Does That Mean?
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Blood Reports Today

•General Biochemistry

•Urea                              4.3 mM/L

•Creatinine                       93  µM/L

•Sodium                         138 mM/L

•Potassium                      3.8 mM/L

•Chlorides                      102 mM/L

•Total CO2                        26 mM/L

•Total calcium                2.52 mM/L

This Photo by Unknown Author is licensed under CC BY

https://foto.wuestenigel.com/hand-in-blue-medical-glove-holding-empty-test-tube-and-clipboard-with-laboratory-test-report-text/
https://creativecommons.org/licenses/by/3.0/


Precision Proteomics

L E S  L I N D S A Y

K I F F I K  B I O M E D I C A L

# Target
Uniprot 
Accession

Information on target 
specificities 
(isoform, splice 
variant, …)

Protein name
Uniprot-
ID

HGNC 
Gene 
Identifie
r

Other Gene identifers Kegg ID

1 1433B 1433B_HUMAN 14-3-3 protein beta/alpha (Protein 1054) (Protein kinase C inhibitor protein 
1) (KCIP-1) [Cleaved into: 14-3-3 protein beta/alpha, N-terminally 
processed]

P31946 YWHAB hsa:7529;

2 1433E 1433E_HUMAN 14-3-3 protein epsilon (14-3-3E) P62258 YWHAE hsa:7531;

3 1433S 1433S_HUMAN 14-3-3 protein sigma (Epithelial cell marker protein 1) (Stratifin) P31947 SFN HME1 hsa:2810;

4 1433Z 1433Z_HUMAN 14-3-3 protein zeta/delta (Protein kinase C inhibitor protein 1) (KCIP-1) P63104 YWHAZ hsa:7534;

5 20S 
Immunoproteasome

PSB8_HUMAN antibody directed at 20S 
Immunoproteasome

Proteasome subunit beta type-8 (EC 3.4.25.1) (Low molecular mass protein 
7) (Macropain subunit C13) (Multicatalytic endopeptidase complex subunit 
C13) (Proteasome component C13) (Proteasome subunit beta-5i) (Really 
interesting new gene 10 protein)

P28062 PSMB8 LMP7 PSMB5i RING10 Y2 hsa:5696;

6 2A5D 2A5D_HUMAN Serine/threonine-protein phosphatase 2A 56 kDa regulatory subunit delta 
isoform (PP2A B subunit isoform B'-delta) (PP2A B subunit isoform B56-
delta) (PP2A B subunit isoform PR61-delta) (PP2A B subunit isoform R5-
delta)

Q14738 PPP2R5D hsa:5528;

7 3BP5 3BP5_HUMAN SH3 domain-binding protein 5 (SH3BP-5) (SH3 domain-binding protein that 
preferentially associates with BTK)

O60239 SH3BP5 SAB hsa:9467;

8 4F2 4F2_HUMAN 4F2 cell-surface antigen heavy chain (4F2hc) (4F2 heavy chain antigen) 
(Lymphocyte activation antigen 4F2 large subunit) (Solute carrier family 3 
member 2) (CD antigen CD98)

P08195 SLC3A2 MDU1 hsa:6520;

9 5NTD 5NTD_HUMAN 5'-nucleotidase (5'-NT) (EC 3.1.3.5) (Ecto-5'-nucleotidase) (CD antigen CD73) P21589 NT5E NT5 NTE hsa:4907;

10 A1AG1 A1AG1_HUMAN Alpha-1-acid glycoprotein 1 (AGP 1) (Orosomucoid-1) (OMD 1) P02763 ORM1 AGP1 hsa:5004;

11 A1AT A1AT_HUMAN Alpha-1-antitrypsin (Alpha-1 protease inhibitor) (Alpha-1-antiproteinase) 
(Serpin A1) [Cleaved into: Short peptide from AAT (SPAAT)]

P01009 SERPINA
1

AAT PI hsa:5265;

12 A1BG A1BG_HUMAN Alpha-1B-glycoprotein (Alpha-1-B glycoprotein) P04217 A1BG hsa:1;

13 A2AP A2AP_HUMAN Alpha-2-antiplasmin (Alpha-2-AP) (Alpha-2-plasmin inhibitor) (Alpha-2-PI) 
(Serpin F2)

P08697 SERPINF
2

AAP PLI hsa:5345;

14 A2MG A2MG_HUMAN Alpha-2-macroglobulin (Alpha-2-M) (C3 and PZP-like alpha-2-
macroglobulin domain-containing protein 5)

P01023 A2M CPAMD5 hsa:2;

15 A4 A4_HUMAN Amyloid-beta precursor protein (APP) (ABPP) (APPI) (Alzheimer disease 
amyloid protein) (Amyloid precursor protein) (Amyloid-beta A4 protein) 
(Cerebral vascular amyloid peptide) (CVAP) (PreA4) (Protease nexin-II) (PN-
II) [Cleaved into: N-APP; Soluble APP-alpha (S-APP-alpha); Soluble APP-
beta (S-APP-beta); C99 (Beta-secretase C-terminal fragment) (Beta-CTF); 
Amyloid-beta protein 42 (Abeta42) (Beta-APP42); Amyloid-beta protein 40 
(Abeta40) (Beta-APP40); C83 (Alpha-secretase C-terminal fragment) 
(Alpha-CTF); P3(42); P3(40); C80; Gamma-secretase C-terminal fragment 59 
(Amyloid intracellular domain 59) (AICD-59) (AID(59)) (Gamma-CTF(59)); 
Gamma-secretase C-terminal fragment 57 (Amyloid intracellular domain 57) 
(AICD-57) (AID(57)) (Gamma-CTF(57)); Gamma-secretase C-terminal 
fragment 50 (Amyloid intracellular domain 50) (AICD-50) (AID(50)) (Gamma-
CTF(50)); C31]

P05067 APP A4 AD1 hsa:351;

https://www.sciomics.de

scioDiscover: Protein profiling & biomarker discovery

https://www.bing.com/ck/a?!&&p=42088b851583be4fd05a7ed66781abb23093045126fcf3818ff1e18168e3b3bcJmltdHM9MTc0Nzg3MjAwMA&ptn=3&ver=2&hsh=4&fclid=12d393c1-6462-6a2c-3ea9-804065a36bbe&psq=sciomics+gmbh&u=a1aHR0cHM6Ly93d3cuc2Npb21pY3MuZGUv&ntb=1
https://www.sciomics.de/services/sciodiscover-protein-profiling
https://www.sciomics.de/services/sciodiscover-protein-profiling


Trypanophobia:
Fear of medical procedures involving 

needles



Healthcare Equity: Aiding Medical Inclusion

• Low-income families

• Disabled people

• Single Parents

• Trypanophobics

• Self Employed / Busy Executives

• Religious & Cultural Barriers

• Remote sampling in large geographic area with limited 

healthcare resources 

• Low-income families

• Disabled people

• Single Parents

• Trypanophobics

• Self Employed / Busy Executives

• Religious & Cultural Barriers

• Remote sampling in large geographic area with limited 

healthcare resources 



The Green Agenda

• In the UK: 

• 500 million blood samples = 1 Billion healthcare related travel 

events*

• Patients travel to clinic for many complex interactions with 

Providers and medical technology

▪ Assume 12.5%  are for only blood tests

• 125 million events just for a blood sample!

8 / 1 1 / 2 0 2 5

*Assume roundtrip patient journeys 



WHAT IS THE FUTURE FOR DIAGNOSTIC BIOMARKERS?

• Binary: Yes, the biomarker is present = you need therapy

• Traffic Lights: Red go see the doctor, Amber more tests needed, Green you are OK

• Near Patient Testing for chronic patients – home sample into black box results transmitted

• Population monitoring for epidemics – wearable with results sent electronically to Public Health

• Screening to monitor recurrence of disease e.g. post prostatectomy

• Complex Panels need lab analysis

• Confidence in movements of a panel of biomarkers rather than a single biomarker

• Differentiation of various disease types e.g. you have type 13 Diabetes

• Screening in the community



Introducing the KIFFIK LabTM

Rapid Cancer Test

The KIFFIK Lab is not yet FDA Cleared.  For Investigational Use Only



Thank you

•Les.Lindsay@kiffik.com
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