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Forward-­‐looking	
  Statements	
  
	
  	
  
Certain	
  statements	
  made	
  in	
  this	
  presentaCon	
  that	
  are	
  not	
  historical	
  facts	
  consCtute	
  forward-­‐looking	
  statements	
  within	
  the	
  meaning	
  of	
  
the	
  Private	
  SecuriCes	
  LiCgaCon	
  Reform	
  Act	
  of	
  1995.	
  Reliance	
  should	
  not	
  be	
  placed	
  on	
  forward-­‐looking	
  statements	
  because	
  they	
  involve	
  
known	
  and	
  unknown	
  risks,	
  uncertainCes,	
  and	
  other	
  factors,	
  which	
  may	
  cause	
  actual	
  results,	
  performance,	
  or	
  achievements	
  to	
  differ	
  
materially	
  from	
  those	
  expressed	
  or	
  implied.	
  Any	
  forward-­‐looking	
  statement	
  speaks	
  only	
  as	
  of	
  the	
  date	
  made.	
  We	
  undertake	
  no	
  obligaCon	
  
to	
  update	
  any	
  forward-­‐looking	
  statements	
  to	
  reflect	
  events	
  or	
  circumstances	
  aRer	
  the	
  date	
  on	
  which	
  they	
  are	
  made.	
  
	
  	
  
The	
  words	
  “believe,”	
  “anCcipate,”	
  “design,”	
  “esCmate,”	
  “plan,”	
  “predict,”	
  “seek,”	
  “expect,”	
  “intend,”	
  “may,”	
  “could,”	
  “should,”	
  
“potenCal,”	
  “likely,”	
  “projects,”	
  “conCnue,”	
  “will,”	
  and	
  “would”	
  and	
  similar	
  expressions	
  are	
  intended	
  to	
  idenCfy	
  forward-­‐looking	
  
statements,	
  although	
  not	
  all	
  forward-­‐looking	
  statements	
  contain	
  these	
  idenCfying	
  words.	
  These	
  forward-­‐looking	
  statements	
  are	
  not	
  
guarantees	
  of	
  the	
  future	
  as	
  there	
  are	
  a	
  number	
  of	
  meaningful	
  factors	
  that	
  could	
  cause	
  Nemaura	
  Medical	
  Inc.’s	
  (“Nemaura”)	
  actual	
  results	
  
to	
  vary	
  materially	
  from	
  those	
  indicated	
  by	
  such	
  forward-­‐looking	
  statements.	
  These	
  statements	
  are	
  based	
  on	
  certain	
  assumpCons	
  made	
  
based	
  on	
  experience,	
  expected	
  future	
  developments	
  and	
  other	
  factors	
  Nemaura	
  believes	
  are	
  appropriate	
  in	
  the	
  circumstances.	
  Factors	
  
which	
  could	
  cause	
  actual	
  results	
  to	
  differ	
  from	
  expectaCons,	
  many	
  of	
  which	
  are	
  beyond	
  Nemaura’s	
  control,	
  include,	
  but	
  are	
  not	
  limited	
  
to,	
  obtaining	
  regulatory	
  approval	
  for	
  our	
  sugarBEAT	
  device,	
  conducCng	
  successful	
  clinical	
  trials,	
  execuCng	
  agreements	
  required	
  to	
  
successfully	
  advance	
  Nemaura’s	
  objecCves;	
  retaining	
  the	
  management	
  and	
  scienCfic	
  team	
  to	
  advance	
  the	
  product;	
  overcoming	
  adverse	
  
changes	
  in	
  market	
  condiCons	
  and	
  the	
  regulatory	
  environment;	
  obtaining	
  and	
  enforcing	
  intellectual	
  property	
  rights;	
  obtaining	
  adequate	
  
financing	
  in	
  the	
  future	
  through	
  product	
  licensing,	
  public	
  or	
  private	
  equity	
  or	
  debt	
  financing	
  or	
  otherwise;	
  and	
  dealing	
  with	
  general	
  
business	
  condiCons	
  and	
  compeCCon.	
  For	
  a	
  discussion	
  of	
  risks	
  and	
  uncertainCes,	
  please	
  refer	
  to	
  the	
  informaCon	
  set	
  forth	
  under	
  “Risk	
  
Factors”	
  included	
  in	
  Nemaura’s	
  Annual	
  Report	
  on	
  Form	
  10-­‐K	
  for	
  the	
  fiscal	
  year	
  ended	
  March	
  31,	
  2019,	
  and	
  informaCon	
  contained	
  in	
  
subsequent	
  filings	
  with	
  the	
  SecuriCes	
  and	
  Exchange	
  Commission.	
  



Body  
Temperature  -­‐  
Background


•  A	
  person’s	
  body	
  temperature	
  says	
  a	
  lot	
  about	
  their	
  health!	
  

•  Several	
  diseases	
  including	
  COVID-­‐19	
  are	
  characterised	
  by	
  fever	
  
(an	
  increase	
  in	
  body	
  temperature)	
  meaning	
  that	
  temperature	
  
monitoring	
  is	
  a	
  vital	
  tool	
  in	
  detecCon	
  /	
  diagnosis	
  and	
  
consequently	
  in	
  prevenCng	
  the	
  spread	
  of	
  such	
  diseases.	
  

•  Measuring	
  body	
  temperature	
  can	
  also	
  be	
  used	
  track	
  the	
  course	
  
of	
  a	
  disease	
  and	
  so	
  allow	
  doctors	
  to	
  analyse	
  the	
  effecCveness	
  of	
  
treatments	
  and	
  thus	
  proacCvely	
  adapt	
  to	
  improve	
  outcomes.	
  

•  It’s	
  not	
  all	
  about	
  diseases	
  either	
  –	
  monitoring	
  body	
  temperature	
  
can	
  assist	
  in	
  other	
  areas	
  such	
  as	
  helping	
  a	
  woman	
  track	
  her	
  
ovulaCon	
  cycle	
  and	
  hence	
  can	
  be	
  a	
  powerful	
  ally	
  in	
  helping	
  
couples	
  understand	
  the	
  ferClity	
  cycle	
  and	
  so	
  give	
  them	
  the	
  best	
  
chance	
  of	
  concepCon.	
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Body  
Temperature  -­‐  
Background


•  The	
  temperature	
  of	
  the	
  human	
  body	
  can	
  vary	
  depending	
  on	
  a	
  
number	
  of	
  factors	
  including	
  the	
  age	
  of	
  the	
  person,	
  their	
  level	
  
of	
  (recent)	
  physical	
  acCvity,	
  the	
  Cme	
  the	
  measurement	
  is	
  
taken	
  and	
  importantly	
  where	
  on	
  the	
  body	
  the	
  measurement	
  is	
  
taken	
  from.	
  	
  

•  As	
  such	
  and	
  contrary	
  to	
  popular	
  opinion,	
  there	
  is	
  no	
  standard	
  
‘normal’	
  temperature.	
  Generally	
  accepted	
  temperature	
  
ranges	
  for	
  adults	
  are	
  presented	
  in	
  the	
  table	
  below:	
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Site	
  of	
  Measurement	
   Normal	
  Temperature	
  Range	
  

Forehead	
  (Temporal)	
   35.8	
  -­‐	
  37.8°C	
  (96.4	
  -­‐	
  100.0°F)	
  

Ear	
  (Tympanic)	
   35.8	
  -­‐	
  38.0°C	
  (96.4	
  -­‐	
  100.4°F)	
  

Mouth	
  (Oral)	
   35.5	
  -­‐	
  37.5°C	
  (95.9	
  -­‐	
  99.5°F)	
  

Armpit	
  (Axillary)	
   34.7	
  -­‐	
  37.3°C	
  (94.5	
  -­‐	
  99.1°F)	
  

Anus	
  (Rectal)	
   36.6	
  -­‐	
  38.0°C	
  (97.9	
  -­‐	
  100.4°F)	
  



Current  ways  to  
measure  body  
temperature


•  There	
  are	
  number	
  of	
  relaCvely	
  simple	
  ways	
  to	
  monitor	
  
temperature	
  at	
  a	
  ‘point	
  in	
  Cme’	
  and	
  these	
  are	
  outlined	
  below	
  with	
  
some	
  of	
  their	
  advantages	
  /	
  disadvantages[1]:	
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Site	
  of	
  
Measurement	
   Advantages	
   Disadvantages	
  

Forehead	
  
(Temporal)	
   Easy	
  of	
  use	
   Highly	
  inaccurate	
  

Ear	
  
(Tympanic)	
  

Ease	
  and	
  speed	
  of	
  use	
  
More	
  closely	
  esCmates	
  core	
  

temperature	
  than	
  oral	
  
Reasonable	
  accuracy	
  in	
  
children	
  and	
  adults	
  

Accuracy	
  limited	
  by	
  air	
  or	
  cerumen	
  in	
  ear	
  
canal	
  

Mouth	
  (Oral)	
   Ease	
  of	
  use	
  
Inexpensive	
  

Hazard	
  of	
  broken	
  glass	
  /	
  mercury	
  
UnderesCmates	
  core	
  temperature	
  due	
  to	
  

air	
  /	
  beverage	
  exposure	
  or	
  probe	
  
placement	
  

Armpit	
  
(Axillary)	
  

Ease	
  of	
  use	
  
Inexpensive	
  

Inaccurate	
  in	
  children	
  and	
  adults	
  due	
  to	
  
air	
  exposure	
  /	
  sweat	
  

Anus	
  (Rectal)	
   Accurate	
  core	
  temperature	
  at	
  
steady	
  state	
  

Uncomfortable	
  
Lags	
  change	
  in	
  core	
  temperature	
  

PotenCal	
  transmission	
  of	
  stool	
  borne	
  
pathogens	
  



Temperature  
changes  in  
response  to  a  
fever


•  ThermoregulaCon	
  is	
  a	
  vital	
  funcCon	
  of	
  the	
  autonomic	
  nervous	
  
system	
  in	
  response	
  to	
  cold	
  and	
  heat	
  stress.	
  Thermoregulatory	
  
physiology	
  sustains	
  health	
  by	
  keeping	
  body	
  core	
  temperature	
  
within	
  a	
  degree	
  or	
  two	
  of	
  37°C	
  [1].	
  

•  Our	
  bodies	
  have	
  evolved	
  to	
  funcCon	
  at	
  a	
  body	
  temperature	
  of	
  
around	
  37°C	
  as	
  this	
  enables	
  normal	
  cellular	
  funcCon	
  while	
  being	
  hot	
  
enough	
  to	
  make	
  us	
  resistant	
  to	
  most	
  fungal	
  infecCons	
  but	
  not	
  hot	
  
enough	
  to	
  increase	
  our	
  metabolic	
  rate	
  such	
  that	
  we	
  need	
  to	
  eat	
  all	
  
the	
  Cme.	
  

•  Fever	
  results	
  from	
  the	
  release	
  of	
  inflammatory	
  cytokines	
  that	
  act	
  on	
  
the	
  hypothalamus	
  to	
  elevate	
  body	
  temperature.	
  It	
  can	
  be	
  seen	
  with	
  
any	
  infecCon	
  and	
  is	
  a	
  sign	
  of	
  the	
  body’s	
  immune	
  system	
  fighCng	
  the	
  
invading	
  organisms.	
  

•  Viruses	
  thrive	
  at	
  a	
  temperature	
  of	
  around	
  37.5°C.	
  As	
  the	
  immune	
  
system	
  arempts	
  to	
  kill	
  the	
  virus	
  and	
  prevent	
  it	
  from	
  mulCplying,	
  it	
  
raises	
  the	
  normal	
  body	
  temperature	
  to	
  place	
  the	
  virus	
  outside	
  of	
  
opCmal	
  condiCons.	
  This	
  makes	
  it	
  easier	
  for	
  the	
  immune	
  system	
  to	
  
rid	
  the	
  body	
  of	
  infecCon.	
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Temperature  
changes  in  
response  to  a  
fever


•  For	
  pracCcal	
  clinical	
  purposes	
  a	
  person	
  is	
  considered	
  febrile	
  or	
  
pyrexical	
  if	
  their	
  body	
  temperature	
  rises	
  above	
  the	
  following	
  
values:	
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Current  
Diagnosis  of  
COVID-­‐19  
(Corona)


•  Currently	
  there	
  are	
  two	
  main	
  ways	
  to	
  iniCally	
  detect	
  or	
  screen	
  
people	
  for	
  the	
  contagious	
  virus	
  COVID-­‐19	
  without	
  performing	
  a	
  
formal	
  test:	
  

•  Elevated	
  temperature	
  due	
  to	
  fever	
  i.e.	
  temperature	
  above	
  
the	
  values	
  provided	
  in	
  previous	
  table.	
  

•  Persistent	
  dry	
  cough	
  

•  We	
  already	
  know	
  that	
  there	
  are	
  a	
  number	
  of	
  disadvantages	
  with	
  
the	
  current	
  methods	
  for	
  temperature	
  monitoring	
  especially	
  those	
  
that	
  are	
  quick	
  and	
  easy	
  to	
  use	
  such	
  as	
  the	
  infrared	
  forehead	
  
thermometer[2]	
  

•  These	
  include	
  inaccurate	
  readings	
  due	
  to	
  recent	
  physical	
  acCvity,	
  
drinking	
  or	
  eaCng	
  foods	
  and	
  the	
  taking	
  of	
  concomitant	
  
medicaCons.	
  In	
  addiCon	
  each	
  of	
  them	
  gives	
  a	
  single	
  ‘point	
  in	
  
Cme’	
  measurement	
  without	
  repeat	
  tesCng	
  (which	
  oRen	
  isn’t	
  
viable).	
  

•  A	
  Con$nuous	
  Temperature	
  Monitor	
  (CTM)	
  -­‐	
  	
  a	
  small	
  non-­‐
invasive	
  device	
  which	
  sits	
  on	
  the	
  upper	
  arm	
  and	
  gives	
  
temperature	
  readings	
  to	
  a	
  mobile	
  App	
  every	
  5	
  minutes	
  could	
  be	
  
a	
  powerful	
  tool	
  in	
  this	
  field.	
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Real  Fme  
temperature  
monitoring  –  
DetecFon  of  
COVID-­‐19


•  A	
  CTM	
  that	
  provides	
  accurate	
  temperature	
  readings	
  /	
  trends	
  
over	
  an	
  extended	
  period	
  of	
  Cme	
  would	
  have	
  mulCple	
  
advantages	
  over	
  the	
  current	
  systems	
  including:	
  

•  A	
  trend	
  over	
  Cme	
  would	
  allow	
  the	
  user	
  to	
  see	
  if	
  their	
  
body	
  temperature	
  is	
  (gradually)	
  increasing	
  indicaCng	
  
the	
  onset	
  of	
  fever	
  and	
  so	
  infecCon.	
  This	
  would	
  allow	
  
them	
  to	
  ‘self-­‐isolate’	
  quicker	
  and	
  so	
  reduce	
  the	
  chance	
  
of	
  infecCng	
  others.	
  

•  Monitoring	
  over	
  an	
  extended	
  Cme	
  reduces	
  the	
  chance	
  
of	
  inaccurate	
  results	
  that	
  are	
  characterisCc	
  of	
  any	
  ‘one	
  
Cme’	
  measurement.	
  

•  Some	
  authority	
  guidance	
  documents	
  recommend	
  taking	
  
your	
  temperature	
  at	
  least	
  twice	
  a	
  day[3]	
  with	
  others	
  
suggesCng	
  using	
  two	
  separate	
  temperature	
  monitoring	
  
systems	
  at	
  a	
  Cme	
  in	
  order	
  to	
  improve	
  accuracy[4].	
  An	
  
accurate	
  CTM	
  would	
  avoid	
  these	
  issues.	
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Real  Fme  
temperature  
monitoring  –  
DetecFon  of  
COVID-­‐19


•  Global	
  travel	
  is	
  now	
  the	
  norm	
  with	
  airports	
  like	
  London	
  Heathrow	
  
having	
  nearly	
  220,000	
  passengers	
  land	
  or	
  depart	
  every	
  day[5].	
  

•  During	
  viral	
  outbreaks,	
  arempts	
  have	
  been	
  made	
  to	
  screen	
  
passengers	
  showing	
  signs	
  of	
  fever	
  using	
  infrared	
  thermal	
  imaging[6]	
  

•  This	
  is	
  effecCve	
  up	
  to	
  a	
  point	
  but	
  literature[7]	
  has	
  shown	
  that	
  the	
  
posiCve	
  predicCve	
  value	
  (PPV)	
  of	
  infrared	
  thermoscanners	
  for	
  
detecCng	
  fever	
  is	
  insufficient	
  to	
  acCvely	
  detect	
  febrile	
  influenza	
  cases	
  
among	
  passengers.	
  

•  If	
  passengers	
  could	
  readily	
  provide	
  a	
  real	
  Cme	
  temperature	
  profile	
  on	
  
their	
  Smart	
  Device	
  when	
  passing	
  through	
  immigraCon	
  this,	
  allied	
  with	
  
the	
  thermoscanners	
  could	
  have	
  huge	
  benefits	
  in	
  detecCng	
  posiCve	
  
cases	
  and	
  avoiding	
  false	
  negaCves.	
  

•  In	
  addiCon,	
  as	
  the	
  data	
  would	
  already	
  be	
  available	
  this	
  would	
  prevent	
  
immigraCon	
  officials	
  having	
  to	
  perform	
  temperature	
  monitoring	
  so	
  
reducing	
  interacCon	
  and	
  spread.	
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Real  Fme  
temperature  
monitoring  –  
DetecFon  of  
COVID-­‐19


•  In	
  the	
  detecCon	
  /	
  diagnosis	
  of	
  COVID-­‐19,	
  a	
  non-­‐invasive	
  device	
  providing	
  ‘real	
  Cme’	
  
temperature	
  monitoring	
  data	
  and	
  trends	
  could	
  be	
  a	
  powerful	
  tool	
  for:	
  

•  Users:	
  An	
  accurate	
  up	
  to	
  date	
  temperature	
  chart	
  would	
  allow	
  them	
  to	
  see	
  if	
  
their	
  body	
  temperature	
  is	
  increasing	
  and	
  hence	
  take	
  measures	
  both	
  to	
  seek	
  
treatment	
  opCons	
  but	
  to	
  also	
  consider	
  ‘self-­‐isolaCng’	
  at	
  the	
  earliest	
  possible	
  
moment	
  in	
  order	
  to	
  reduce	
  the	
  chance	
  of	
  spreading	
  the	
  infecCon.	
  

•  Immigra$on:	
  If	
  a	
  passenger	
  can	
  provide	
  a	
  temperature	
  profile	
  for	
  the	
  past	
  
10-­‐14	
  hours	
  to	
  an	
  immigraCon	
  official	
  or	
  indeed	
  the	
  official	
  can	
  download	
  the	
  
data	
  direct	
  from	
  the	
  device	
  this	
  would	
  allow	
  the	
  rapid	
  processing	
  of	
  cases	
  
without	
  officials	
  having	
  to	
  perform	
  a	
  possibly	
  inaccurate	
  ‘point	
  in	
  Cme’	
  test	
  
which	
  also	
  involves	
  close	
  interacCon	
  with	
  the	
  passenger.	
  

•  Hospitals:	
  If	
  accurate	
  temperature	
  trends	
  can	
  be	
  provided	
  on	
  arrival,	
  this	
  
should	
  allow	
  healthcare	
  professionals	
  to	
  more	
  rapidly	
  diagnose	
  cases	
  and	
  so	
  
improve	
  wait	
  Cmes	
  /	
  prioriCse	
  resources	
  for	
  the	
  most	
  needed	
  cases.	
  

•  Businesses	
  /	
  Government	
  Bodies:	
  If	
  supplied	
  to	
  employees,	
  this	
  would	
  allow	
  
users	
  to	
  detect	
  any	
  sign	
  of	
  fever	
  at	
  the	
  earliest	
  moment	
  and	
  so	
  reduce	
  the	
  
chance	
  of	
  spreading	
  it	
  to	
  their	
  colleagues.	
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Real  Fme  
temperature  
monitoring  –  
Diagnosis  of  
other  diseases


•  COVID-­‐19	
  may	
  be	
  at	
  the	
  front	
  of	
  the	
  world’s	
  mind	
  at	
  this	
  Cme	
  but	
  
there	
  are	
  many	
  other	
  infecCous	
  diseases	
  which	
  are	
  characterised	
  by	
  
fever	
  and	
  diagnosis	
  of	
  many	
  of	
  these	
  could	
  benefit	
  greatly	
  from	
  
conCnuous	
  rather	
  than	
  ‘point	
  in	
  Cme’	
  monitoring.	
  

•  Fever	
  in	
  lay	
  terms	
  is	
  generally	
  considered	
  to	
  be	
  a	
  ‘high	
  temperature’	
  
but,	
  in	
  some	
  disease	
  states	
  the	
  temperature	
  can	
  fluctuate	
  
considerably	
  meaning	
  a	
  graphic	
  temperature	
  chart	
  rather	
  than	
  point	
  
in	
  Cme	
  measurements	
  can	
  be	
  indispensable	
  to	
  the	
  clinician	
  
approaching	
  and	
  treaCng	
  the	
  febrile	
  paCent.	
  

•  Different	
  diseases	
  are	
  oRen	
  associated	
  with	
  a	
  certain	
  type	
  of	
  
temperature	
  curve	
  so	
  easily	
  and	
  accurately	
  monitoring	
  and	
  tracking	
  
temperature	
  over	
  Cme	
  as	
  opposed	
  to	
  taking	
  potenCally	
  inaccurate	
  
and	
  laboursome	
  point	
  in	
  Cme	
  measurements	
  can	
  quickly	
  point	
  the	
  
clinician	
  in	
  the	
  right	
  direcCon	
  when	
  it	
  comes	
  to	
  diagnosis.	
  Faster	
  
accurate	
  diagnosis	
  results	
  in	
  faster	
  targeted	
  treatment	
  which	
  in	
  the	
  
case	
  of	
  e.g.	
  sepsis	
  could	
  be	
  the	
  difference	
  between	
  life	
  and	
  death.	
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Real  Fme  
temperature  
monitoring  –  
Diagnosis  of  
other  diseases


•  In	
  hospital	
  setngs,	
  medical	
  workers	
  check	
  the	
  temperature	
  
frequently	
  to	
  form	
  the	
  temperature	
  curve	
  that	
  doctors	
  then	
  
interpret.	
  If	
  this	
  funcCon	
  was	
  performed	
  by	
  a	
  simple	
  non-­‐invasive	
  
device	
  which	
  transmired	
  the	
  readings	
  to	
  a	
  mobile	
  App	
  this	
  would:	
  

•  Simplify	
  this	
  process	
  considerably	
  
•  Avoid	
  unnecessary	
  contact	
  between	
  paCent	
  and	
  nurse	
  
•  Free	
  up	
  nursing	
  resource	
  for	
  other	
  tasks	
  
•  Avoid	
  the	
  use	
  of	
  oRen	
  inaccurate	
  exisCng	
  temperature	
  monitors	
  

•  In	
  addiCon	
  if	
  a	
  paCent	
  presented	
  at	
  hospital	
  with	
  a	
  temperature	
  
curve	
  from	
  the	
  point	
  that	
  they	
  began	
  to	
  feel	
  unwell	
  (or	
  before)	
  this	
  
would	
  be	
  an	
  even	
  more	
  powerful	
  tool	
  to	
  a	
  faster	
  diagnosis	
  and	
  start	
  
of	
  treatment.	
  

•  The	
  following	
  slides	
  present	
  different	
  fever	
  states	
  where	
  a	
  trend	
  
from	
  a	
  CTM	
  rather	
  than	
  a	
  point	
  in	
  Cme	
  temperature	
  measurement	
  
would	
  be	
  invaluable	
  in	
  accurate	
  diagnosis	
  and	
  treatment.	
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Real  Fme  
temperature  
monitoring  –  
Diagnosis  of  
other  diseases


•  Febris	
  intermitens	
  (Intermirent	
  Fever)[8]:	
  Temperature	
  rises	
  
to	
  39	
  /	
  40°С,	
  with	
  fluctuaCons	
  resulCng	
  in	
  drops	
  below	
  even	
  
37°С	
  someCmes	
  for	
  a	
  day	
  or	
  more.	
  Febris	
  intermirens	
  is	
  a	
  
typical	
  temperature	
  curve	
  for	
  malaria	
  but	
  also	
  occurs	
  in	
  
infecCous	
  mononucleosis	
  and	
  cytomegalovirus	
  infecCon.	
  

•  Febris	
  recurrens	
  (Recurrent	
  Fever)[8]:	
  Several	
  days	
  of	
  fever	
  
alternate	
  with	
  days	
  of	
  normal	
  temperature.	
  	
  Febris	
  
reccurens	
  occurs	
  in	
  recurrent	
  typhus,	
  Hodgkin's	
  disease	
  (Pel-­‐
Epstein	
  fever)	
  and	
  Borrelia	
  infecCon.	
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Real  Fme  
temperature  
monitoring  –  
Diagnosis  of  
other  diseases


•  Febris	
  undulans	
  (UndulaCng	
  Fever)[8]:	
  Temperature	
  gradually	
  
rises	
  every	
  day,	
  someCmes	
  reaching	
  39	
  /	
  40°С	
  and	
  then	
  slowly	
  
falls,	
  followed	
  by	
  a	
  period	
  of	
  afebrile	
  days	
  unCl	
  the	
  onset	
  of	
  a	
  new	
  
wave	
  of	
  febrility.	
  CharacterisCc	
  of	
  lymphogranulomatosis,	
  
brucellosis.	
  Such	
  a	
  second	
  wave	
  of	
  fever	
  occurs	
  in	
  acute	
  viral	
  
infecCons	
  such	
  as	
  haemorrhagic	
  fever,	
  polio	
  etc	
  

•  Febris	
  irregularis	
  (Irregular	
  Fever)[8]:	
  One	
  of	
  the	
  most	
  common	
  
types	
  of	
  fever	
  in	
  children.	
  The	
  temperature	
  curve	
  shows	
  various	
  
irregular	
  fluctuaCons	
  without	
  any	
  regularity.	
  Occurs	
  in	
  flu,	
  other	
  
acute	
  viral	
  respiratory	
  infecCons,	
  sepsis,	
  bronchopneumonia,	
  
collagenosis,	
  etc.	
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Real  Fme  
temperature  
monitoring  –  
Diagnosis  of  
other  diseases


•  All	
  of	
  the	
  above	
  fever	
  states	
  and	
  others	
  including	
  sep$c	
  fever	
  
(seen	
  in	
  sepsis	
  and	
  osteomyleCs)	
  and	
  hec$c	
  fever	
  (seen	
  with	
  
tuberculosis	
  and	
  sepsis)	
  display	
  fluctuaCng	
  temperature	
  profiles.	
  

	
  	
  

•  Con$nuous	
  temperature	
  monitoring	
  providing	
  accurate,	
  real-­‐
Cme	
  readings	
  every	
  five	
  minutes	
  in	
  numerical	
  and	
  graphical	
  form	
  
would	
  be	
  a	
  formidable	
  weapon	
  in	
  both	
  the	
  accurate	
  diagnosis	
  of	
  
and	
  treatment	
  monitoring	
  of	
  these	
  potenCally	
  serious	
  condiCons.	
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Real  Fme  
temperature  
monitoring  –  
Pregnancy


•  It	
  is	
  well	
  known	
  that	
  checking	
  and	
  plotng	
  basal	
  (‘at	
  rest’)	
  body	
  
temperature	
  is	
  helpful	
  to	
  predict	
  when	
  a	
  woman	
  will	
  ovulate.	
  

•  Before	
  a	
  woman	
  ovulates,	
  her	
  basal	
  body	
  temperature	
  will	
  usually	
  
be	
  about	
  36.1	
  -­‐	
  36.4°C	
  (97	
  -­‐	
  97.5°F).	
  

•  During	
  ovulaCon,	
  progesterone	
  is	
  released,	
  which	
  brings	
  on	
  a	
  
slightly	
  raised	
  temperature	
  a	
  day	
  or	
  two	
  later	
  -­‐	
  usually	
  by	
  0.5°F.	
  
This	
  temperature	
  then	
  usually	
  stays	
  high	
  unCl	
  the	
  next	
  cycle	
  
begins.	
  	
  

•  A	
  woman	
  is	
  generally	
  most	
  ferCle	
  for	
  1-­‐2	
  days	
  either	
  side	
  of	
  the	
  
egg	
  being	
  released	
  so	
  by	
  charCng	
  temperature	
  every	
  day	
  over	
  
several	
  cycles,	
  a	
  parern	
  should	
  emerge	
  as	
  to	
  when	
  ferClity	
  is	
  
greatest	
  and	
  so	
  the	
  best	
  chance	
  of	
  concepCon	
  will	
  occur	
  (or	
  
alternaCvely	
  to	
  know	
  when	
  not	
  to	
  have	
  sex	
  if	
  you	
  are	
  trying	
  to	
  
avoid	
  falling	
  pregnant)..	
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Real  Fme  
temperature  
monitoring  –  
Pregnancy


•  Current	
  methods	
  require	
  women	
  to	
  take	
  their	
  temperature	
  every	
  
morning	
  before	
  getng	
  out	
  of	
  bed	
  and	
  charCng	
  this	
  themselves	
  or	
  
using	
  an	
  App.	
  

•  This	
  ‘point	
  in	
  Cme’	
  measurement	
  approach	
  has	
  a	
  number	
  of	
  
limitaCons	
  /	
  disadvantages:	
  
•  Inaccurate	
  readings	
  due	
  to	
  the	
  limitaCons	
  of	
  the	
  device	
  
(previously	
  explained)	
  and	
  /	
  or	
  user	
  error	
  

•  Change	
  in	
  basal	
  temperature	
  by	
  other	
  factors	
  such	
  as	
  stress,	
  
alcohol,	
  disrupted	
  sleep,	
  shiR	
  work	
  etc	
  

•  It	
  is	
  onerous	
  on	
  the	
  user	
  as	
  the	
  measurement	
  must	
  be	
  taken	
  
at	
  the	
  same	
  Cme	
  each	
  day	
  in	
  the	
  exact	
  same	
  way.	
  

•  A	
  conCnuous	
  temperature	
  monitor	
  would	
  obviate	
  the	
  above	
  
disadvantages	
  providing	
  the	
  user	
  with	
  not	
  only	
  an	
  accurate	
  daily	
  
trend	
  but	
  following	
  repeated	
  wear	
  a	
  larger	
  dataset	
  to	
  berer	
  
predict	
  ovulaCon.	
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Real  Fme  
temperature  
monitoring  –  
Pregnancy


•  Combine	
  this	
  accurate	
  temperature	
  dataset	
  with	
  data	
  such	
  as	
  
heart	
  rate,	
  sleep	
  quality	
  etc	
  from	
  other	
  wearable	
  devices	
  plus	
  
informaCon	
  from	
  user	
  input	
  and	
  the	
  potenCal	
  to	
  create	
  using	
  
predicCve	
  analyCcs	
  /	
  arCficial	
  intelligence,	
  a	
  personalised	
  dataset	
  
which	
  could	
  provide	
  the	
  user	
  with	
  prompts	
  and	
  advice	
  to	
  further	
  
increase	
  the	
  chances	
  of	
  concepCon	
  is	
  possible.	
  

•  It	
  would	
  be	
  an	
  extremely	
  useful	
  tool	
  that	
  can	
  predict	
  the	
  
ovulaCon	
  date	
  through	
  temperature	
  monitoring	
  /	
  other	
  data	
  and	
  
can	
  then	
  via	
  an	
  App,	
  prompt	
  or	
  send	
  noCficaCons	
  to:	
  

•  Remind	
  the	
  woman	
  on	
  or	
  just	
  before	
  her	
  most	
  ferCle	
  days	
  to	
  
free	
  her	
  diary…….!	
  

•  Prompt	
  the	
  woman	
  before	
  her	
  most	
  ferCle	
  days	
  of	
  the	
  
importance	
  of	
  maintaining	
  a	
  healthy	
  lifestyle	
  to	
  increase	
  her	
  
chances	
  of	
  concepCon	
  so	
  to:	
  
•  Ensure	
  she	
  sleeps	
  as	
  well	
  as	
  she	
  can	
  
•  Eat	
  healthily	
  
•  Avoid	
  alcohol	
  	
  
•  Avoid	
  stressful	
  situaCons…………..	
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Real  Fme  
temperature  
monitoring  –  
Foot  
complicaFons  in  
diabetes


•  People	
  with	
  diabetes	
  can	
  develop	
  many	
  different	
  foot	
  problems	
  
oRen	
  caused	
  by	
  nerve	
  damage	
  (neuropathy)	
  but	
  also	
  by	
  poor	
  
blood	
  flow	
  or	
  changes	
  in	
  the	
  shape	
  of	
  the	
  feet	
  or	
  toes[9].	
  

•  These	
  foot	
  problems	
  can	
  range	
  from	
  the	
  minor	
  (calluses)	
  to	
  the	
  
serious	
  (ulcers)	
  which	
  can	
  in	
  severe	
  and	
  unmonitored	
  cases	
  
become	
  infected	
  and	
  ulCmately	
  lead	
  to	
  amputaCon.	
  

•  Foot	
  temperature	
  monitoring	
  has	
  been	
  suggested	
  as	
  a	
  tool	
  for	
  
predicCng	
  diabetes	
  related	
  foot	
  complicaCons	
  for	
  more	
  than	
  25	
  
years[10]	
  since	
  the	
  onset	
  of	
  ulceraCon	
  (Cssue	
  injury)	
  will	
  lead	
  to	
  an	
  
increase	
  in	
  temperature.	
  

•  Since	
  then	
  mulCple	
  studies	
  have	
  demonstrated	
  the	
  benefits	
  of	
  
regular	
  temperature	
  monitoring	
  in	
  the	
  prevenCon	
  of	
  foot	
  ulcers.	
  
As	
  an	
  example,	
  in	
  three	
  randomized	
  controlled	
  trials,	
  the	
  
incidence	
  of	
  re-­‐ulceraCon	
  was	
  reduced	
  by	
  3–10-­‐fold	
  when	
  
paCents	
  used	
  self-­‐temperature	
  assessment	
  and	
  standard	
  of	
  care	
  
compared	
  to	
  standard	
  of	
  care	
  alone.[11-­‐13]	
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Real  Fme  
temperature  
monitoring  –  
Foot  
complicaFons  in  
diabetes


•  As	
  the	
  window	
  to	
  idenCfy	
  an	
  increase	
  in	
  foot	
  temperature	
  
indicaCng	
  a	
  potenCal	
  ulcer	
  is	
  wide	
  –	
  37	
  days	
  prior	
  to	
  ulceraCon[14],	
  
paCents	
  do	
  not	
  need	
  to	
  monitor	
  their	
  temperature	
  every	
  day	
  but	
  
do	
  need	
  to	
  do	
  it	
  regularly.	
  As	
  such	
  paCent	
  compliance	
  is	
  a	
  key	
  part	
  
of	
  the	
  success	
  of	
  this	
  preventaCve	
  measure.	
  

•  An	
  accurate	
  non-­‐invasive	
  conCnuous	
  temperature	
  monitor	
  which	
  
connects	
  to	
  and	
  automaCcally	
  transmits	
  the	
  data	
  to	
  an	
  App	
  would	
  
be	
  a	
  useful	
  tool	
  for	
  both	
  users	
  and	
  healthcare	
  professionals	
  (HCP)	
  
alike	
  as:	
  
•  It	
  is	
  easy	
  for	
  the	
  paCent	
  to	
  use	
  =	
  increased	
  compliance.	
  
•  Avoids	
  the	
  already	
  discussed	
  disadvantages	
  of	
  ‘point	
  in	
  Cme’	
  
thermometers	
  =	
  gives	
  a	
  more	
  accurate	
  data	
  set;	
  	
  

•  It	
  potenCally	
  allows	
  the	
  HCP	
  to	
  check	
  the	
  data	
  remotely	
  =	
  
saved	
  Cme	
  /	
  resource	
  /	
  visits	
  and	
  addiConally	
  allows	
  them	
  to	
  
check	
  paCent	
  compliance	
  i.e.	
  are	
  they	
  regularly	
  performing	
  
agreed	
  temperature	
  checks.	
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Device  RegulaFons  in  the  US


•  Any	
  medical	
  device	
  will	
  be	
  regulated	
  
by	
  FDA	
  if	
  it	
  meets	
  the	
  definiCon	
  in	
  
SecCon	
  201(h)	
  of	
  the	
  Food,	
  Drug,	
  
and	
  CosmeCc	
  Act[15]:	
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Device  
RegulaFons  in  
the  US


•  Medical	
  Devices	
  in	
  the	
  US	
  currently	
  fall	
  into	
  three	
  categories:	
  

•  Class	
  I	
  –	
  Low	
  risk	
  to	
  user.	
  General	
  controls	
  are	
  adequate	
  to	
  
control	
  it.	
  

•  Class	
  II	
  –	
  Medium	
  risk	
  to	
  user.	
  General	
  controls	
  plus	
  special	
  
(specific)	
  controls	
  required	
  

•  Class	
  III	
  –	
  High	
  risk	
  to	
  user.	
  General	
  controls	
  and	
  Pre-­‐
Market	
  Approval	
  (PMA)	
  required.	
  

•  FDA	
  classifies	
  medical	
  devices	
  on	
  the	
  intended	
  use	
  of	
  the	
  device	
  
and	
  its	
  indica/ons	
  for	
  use.	
  As	
  an	
  example	
  a	
  scalpel	
  is	
  intended	
  to	
  
cut	
  Cssue	
  but	
  a	
  scalpel	
  designed	
  to	
  cut	
  cornea	
  Cssue	
  will	
  require	
  
different	
  and	
  more	
  stringent	
  controls	
  than	
  a	
  standard	
  scalpel.	
  

•  All	
  three	
  classes	
  generally	
  require	
  prior	
  approval	
  from	
  FDA	
  
before	
  markeCng	
  via	
  PMA,	
  510(k)	
  or	
  ‘De	
  Novo’	
  applicaCon	
  
route.	
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Summary  –  Uses  
and  Benefits  of  
a  ConFnuous  
Temperature  
Monitoring  
Device?


•  Monitoring	
  body	
  temperature	
  has	
  mulCple	
  uses	
  from	
  the	
  (self)-­‐
diagnosis	
  of	
  fever	
  in	
  diseases	
  like	
  COVID-­‐19	
  to	
  helping	
  to	
  predict	
  
ovulaCon	
  date	
  in	
  order	
  to	
  increase	
  the	
  chances	
  of	
  concepCon.	
  

•  Currently	
  available	
  and	
  easy	
  to	
  use	
  systems	
  are	
  oRen	
  inaccurate	
  
and	
  mainly	
  offer	
  ‘point	
  in	
  Cme’	
  measurements	
  which	
  can	
  result	
  in	
  
issues	
  with	
  diagnosis	
  	
  /	
  mis-­‐diagnosis.	
  

•  A	
  simple,	
  non-­‐invasive	
  and	
  accurate	
  conCnuous	
  temperature	
  
monitoring	
  device	
  which	
  sits	
  on	
  the	
  upper	
  arm	
  and	
  sends	
  real	
  Cme	
  
temperature	
  data	
  to	
  a	
  mobile	
  app	
  which	
  then	
  displays	
  that	
  in	
  
trends	
  over	
  days	
  /	
  weeks	
  could	
  be	
  a	
  game	
  changer	
  in	
  this	
  field.	
  

•  PotenCal	
  use	
  for	
  rapid	
  self-­‐diagnosis	
  of	
  COVID-­‐19	
  and	
  so	
  self-­‐
isolaCon	
  could	
  be	
  a	
  powerful	
  tool	
  in	
  reducing	
  the	
  spread	
  of	
  the	
  
infecCon.	
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