


About Braster R

BRASTER"

Braster S.A. is an innovative Polish telemedical company
listed on the Warsaw Stock Exchange. It was founded in
2008 by a group of scientists who have developed a state-
of-the-art technology called contact thermography.

In October 2016 Braster S.A. launched Braster System -
iInnovative medical device for in-home breast self-
examination.

In August 2018 we launched Braster Pro — innovative
medical device for professional use by Healthcare
professionals.
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Cancer growth

There are two major biological processes that
influence cancer growth:

 proliferation
e angiogenesis

Angiogenesis is the process of forming new vessels, and it plays an essential
role in the development of breast cancer and its metastasis

QBRASTER®PRO




Cancer growth

These two processes result in an increase in surrounding tissue
metabolism, and subsequently a higher temperature in the place
where the cancer is growing

isothermal
boundary

(insulator)

LC matrix /' \ R s ;.

The increase in temperature starts in the additional heat source
very early stages of cancer development!
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Thermography

%
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Thermography- imaging, detection and registration of the temperature
In the examined body.

Remote-sensing thermography - the
Image Is obtained without the need of
contact of the device and the Surface of
examined body; the technique is based
on heat transfer through radiation [e.g.
Infrared (IR) thermographic cameras,
pyrometers];

Contact thermography - the image is
obtained through the contact of the device
with examined surface based on heat
transfer by thermal conduction [e.g. liquid-
crystal forehead thermometers, Braster
device].




Unique liquid-crystal technology

Ly
¢

Liquid crystals are chemical compounds that
exhibit the properties of liquids and those of
crystalline solids. BRASTER S.A. has an
Innovative, proprietary technology for producing
mixtures of liquid crystals and a Continuous
Liquid Crystal Film (CLCF) technology for
applying liquid-crystal emulsion on the film.




Thermographic matrices Eg

Each matrix in a set is calibrated to a different temperature
range to compensate for differences in body temperature
across patients:

! ®

BRASTER PRO is delivered with a set of 3 -m @

thermographic matrices which use liquid .- @
crystals to present breast surface heat | - -_

distribution in the form of a colorful map
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Image acquisition device

Heat map presented on the surface of liquid
crystal matrix during examination is illuminated
with LEDs and captured with visible light
spectrum camera

/Camera
l / Light absorbing dome

Camera field of view

Light source

h. - camera-matrix distance

LC Matrix



Hand Grip / Examination

Main components y Ag

- button
 — | Digital camera

g @O T]

— Li-lon rechargeable
battery

Main PCB

Light
chamber \

“ / LED strip

Light shield,
diffuser




Braster Pro breast examination 2
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System for automatic interpretation R
Braster Al
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Braster Al Algorithms R
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Thermal images of two breasts are analysed and compared in three main parameters:

Thermal Asymmetry — a thermal difference
between hottest areas in both breasts

Structural Asymmetry — difference In
number of the thermal structures between
both breasts

Area Asymmetry- a significant disproportion

Details of Braster® Al analysis

between the areas of main structures of both
Thermal asymmetry parameter: 0.00 from-2to 2
b Structure asymmetry parameter: 0.00 from-2to 2
re aStS Main thermal structure area ratio: -3.12 from-4to 4
Main difference ratio of surface thermal structures areas: -42216.50 | from -20,000 to 20,000




Braster Pro — clinical validation R

1.BRA/03/2013 (ThermaCRAC) —,,
Multicentre, observational study

comparing the effectiveness of the
Tester BRASTER ™ device in 2.BRA 03/2014 (ThermaRAK) -

diagnosing and differentiating multicentre observational study
breast pathology in women to conducted to collect data from
standard diagnostic methods; n = thermographic examination and data

736 (proof of concept) from imaging and histopathological
examinations necessary to prepare the

atlas of thermal pathologies. n = 360;

3. BRA/11/2014 (ThermaALG) —
Multicentre observational study 4 INNOMED BRASTER 2

assessing e dlagnp ?“C Multicentre observational stu
SiElyE e i Gl . diagnostic effectiveness of co
usefulness o Fhe e of thermography in comparison wit
the interpretation algorithm of the ultrasound examination, mammogr

thermographic examination in the and breast biopsy; n=3000 (PMS)
diagnosis of breast pathology in ’

women; n=274 (registration study)




Observational study ThermaAlg R

BRASTER®
https://clinicaltrials.gov/ct2/show/NCT03858738

(G o) ' A multicenter study conducted to assess the diagnostic effectiveness of the interpretation )
> algorithm of thermographic images in detecting breast cancer. )

Methodology: the study included 3 groups of patients, two symptomatic groups with USG or
@ MMG score BIRADS 4/5 divided according to age into patients (50- and 50+) and a control
group with the USG score BIRADS Y2 (n=274) y

Eoi The primary goal of the study was to \ \

determine the effectiveness of diagnostic
Q Sensitivity 81,5 % (95% Cl 64,1; 92,6)

contact thermography using the manual
algorithm of assessment the thermographic
Images compared to breast ultrasound,
mammography and histopathological
examination of the lesion.

Patients under 50 years of age:

A Specificity 87% (95%Cl: 79,7; 92,4)

Q PPV 71,0% (95%Cl: 53,7; 85,8)

The secondary goal was the validation of
automatic algorithms using artificial intelligence 2 NPV 93,6% (95%Cl: 85,6; 97,8)
wthe assessment of thermographic images.




. . . %
ThermaALG (clinical trial) conclusions

?positive result in contact
thermography increases the

™ likelihood of diagnosis of breast
Braster + U cancer more than twofold

9 negative result in contact
thermography decreases the
likelihood of diagnosis of breast
cancer more than threefold




Observational study INNOMED R

BRASTER®
https://clinicaltrials.gov/ct2/show/NCT03858738

{0 O) '\ Prospective multicentre (24 sites) observational study conducted by Collegium Medicum )
<> ) Jagiellonian University in Krakow. )
N

@ Methodology: 3000 patients; 3 groups : A: women US BIRADS 4-5 <50 C: women US
BIRADS 4-5 = 50 B: control group of women BIRADS 1-2; 18-49; = 50 )

Results Q4 2019 \

« The average sensitivity of contact

&% The primary goal : \

Diagnostic effectiveness of contact

thermography in comparison with thermography is 60.7-61.8%

ultrasound examination,

mammography and breast biopsy « The specificity of contact
thermography is between 62.7 —

The secondary goal : 85.4%

Validation of algorithms for automatic

interpretation of thermographic images * The results obtained indicate the

(deep learning algorithm) limited use of contact thermography
\ as an independent screening method




INNOMED StUdy Results CINNOMED

ROC Curve (sensitivity-specificit
( The average sensitivity of contact h ( . y-sp y)
thermography is 60.7-61.8%
« The specificity of contact thermography is
- 0 80 |
& between 62.7 — 85.4% )
PPV in the group of women <50 60 -
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Braster + US
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J

- BIRADS 4 (from ultrasonography) with a positive result in thermography increases the positive
predictive value more than twofold, while a negative result of this test significantly reduces this

sy
4 \\.\\
S w value.

» This confirms the use of contact thermography as a complementary method to breast ultrasound
(similar results were obtained in the BRA11 / 2014 ThermaAlg study)



Braster Pro - intended use & Q
contraindication

Contraindications for Braster Pro examination:

»Patient who are undergoing or have completed anti-cancer
therapy of breast cancer
» Temporary contraindications:
pregnancy or breastfeeding (up to three months after weaning);
general infection, with a body temperature of or in excess of 38°C;
breast infection with pain, skin redness and bruises (when said
symptoms are present);
surgical procedure in the breast area with benign lesion diagnosis:
ssfine-needle biopsy (FNB) — up to four weeks after the
procedure,
sscore-needle biopsy (CNB) or Mammotome’s breast biopsy
— up to 6 months after the procedure,
ssbreast tumor resection — up to 12 months after the
procedure;
»aesthetic implant placement, filler injections (e.g. hyaluronic acid)
and lipotransfer — up to 12 months after the procedure.

IS Intended for breast examination of
women over 18 by HCP

* is an adjunct to recognized modalities such
as ultrasound and mammography

 detects thermal asymmetry in women'’s
breasts which can be correlated with
breast pathology

 proved efficient regardless of the size of
the breast, its density or aesthetic implants




Alghorithm for Braster Pro NS

negative poive
routine check in diagnostic
planned time examination After 2 years next

screening MMG

*Polish medical societies recommend routinely performing a
breast ultrasound examination at an annual time interval




Alghorithm for Braster Pro R
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BRASTER’PRO

- - | R "
+ CBE
v + positive
+ — negative
*BI-RADS 4a — follow up in 6 months
according to BI-RADS procedure
Y -  + Yy +
(Q further
BRASTER'PRO diagnostics in BRASTER PRO
+ CBE accordance + CBE _
Follow up in with standard Follow up in CBE — Clinical breast examination
6 months procedure 12 months (PALPATION)
- : US- Ultrasound
¥ — +* v
BRASTER'PRO
+ CBE
, S Follow up in

6 months

1.Petronella G.M.Peer,M.Sc., Age-Dependent Growth Rate of Primary Breast Cancer; CANCER June 1,1993,Vol 71,No.11
2.L.Titus-Ernstoff, Breast cancer risk factors in relations to breast density (United States); Cancer Causes Control (2006) 17:1281-1290



Braster Pro- who can perform R
an examination

Q Midwife performs CBE
BRASTER'PRO with Braster examination.

Doctor

Doctor performs CBE or
US or MMG with Braster
examination result ready






CASE 1

Age: 49 years

Breast composition: fatty-glandular
Focal change: palpable

Hist-pat: invasive ductal carcinoma(carcinoma ductale invasivum) y

In the left breast, an irregular
focal hyperthermia which is
corresponding to a verified
cancer.

Ultrasound: In the left breast, at MMG MLO: No suspicious focal

the perimeter of the 2 o'clock changes or clusters of
position, an irregular hypoechoic microcalcifications are visible; BI-
mass (measuring 16 x 12 mm) is RADS 1.

visible; BI-RADS 4b.

%
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CASE 2 Age: 39 years ( o
o BRASTER
Breast composition: dense glandular
Focal change: non-palpable
L Hist-pat: invasive ductal carcinoma (carcinoma ductale invasivum)

/

A focal hyperthermia was observed Ultrasound examination of the left Dlueéolthet_type of bfe? tiisﬁ (:%63’ dense
. glandaular tissue accoraing to vvolre s
in the lower outer quadrant of the breast revealed a 17 x 24 mm oval, classification), mammographic examination had
left breast, in the location previously hypoechoic lesion, with indistinct reduced sensitivity. The mammogram did not
visualized through ultrasound margins in the lower outer quadrant, delte_?_t ke i ey clusters of

. . g . calcifications. Bl-
examination. at 4 o’clock axis, BI-RADS 4b




CASE 3

Age: 40 years
Breast composition: dense glandular
Focal change: non-palpable

Hist-pat: invasive ductal carcinoma(carcinoma ductale invasivum)

N Q

BRASTER"

Thermography showed irregular
hyperthermy localised in the centre
of right breast, on the border of the
upper quadrants.

On ultrasonography several simple
cyst were noted in both breast.

In the right breast at the 12 o’clock
axis irregular hypoechoic lesion
33x18mm was identified, suspicious
of maliganancy, BI-RADS 4b

Oval, well circimscribed foci up to 10mm in
diameter were seen, No sUsSpcious mass or
clusters of calcifications was found, qualified
patient for an additional ultrasound evaluation,
BI-RADS 0




.‘
: ” ,

.

.
AN
o /(“: (Q

BRASTER"

Opinions & Publicati'

.

»




BRASTER"

% T

Opinions [

MAMONOrIA
KOH@EPEHLIA

& Pannomouuwii nenvaa v npgfUAKMUKE PAKa MONOYHOI Keneswl:
BCKUX CKPUHUH20BBIN MPO2PAMM
PUHUK20BbIX MEMOguK

‘ [ MAYHH JOM MEAHIIMHCKH IIEHTHP o e AT oK B
o — —_— T~ unoion ESPONGRCESN C0K0 PIIROGOTONN Wk
‘ I Coipus 1463, ya. 3apase Ne2 bwTvy KR % AT BTOCTRC, G TR
Ten: (+3592) 917 24 51, (+359 2) 952 59 57 Mmeiin: maichindom(@ mail.bg Sownumcpem TIp BRI C MACTIAER § 05
[y o Ll s
PR AT IO ARSI METERCRTVITE, -
Gmoarenn 0% GenE 2 T DO HeoGeomie yuess-
S OG- U KNI KNP b RN T
i
Medical center Maichin Dom WIR{ VLR LTI P T - BN e o e
e i e —
s B P — . DERN PROBLEMS
priccol o ol ol u.'eNatia of most
1463 Sofia, Bulgaria CROT CTPEN 07 CTEIEHN PHEKL. JIPCROICPHO HRCTHD, §TD ;ﬂ.?nﬂn&mmmom 141 naj ¢, cer Co""ﬂcn
PESTMENAFET M- Oy AN CTape SOACTSACTES B WamacEN PMOK cormnsseT SR, R %, ca Reg;. Cuzes of,
00 Bopkde € pu- (ESMD. Y'Iltz-od Use gf, daty + dEgtb -
). = I, i, ne degty, Sin 2015 23 2 Pojgy | TEALIN IS AV 1C CLIAD o~ e o g
S, o ) e“-"u)fantlymcmm-?th rapics t;mme" o 3.6 o ang p, N TECHNOLOGY IS SHAPING HEALTHCARE
E R Ceposcamota, gt g v 1 nonod’ Oftreg ;"\'?'lln Ordap gy TOMality Ot Cangey, g died b, " Accorgy,
To whom it may concern i bl oy o - omsiiny " i e sy Y preye nf-ltis,mc Pro; e.th Cregs, Of cance,. s Bis vaAYtCe!  and W are 1) 08 ot whre Dedithar
3 o i o e s - S o e 04215 on 530 £ g € begr o hoW’evel,. . lodem problem . ko nnling b sl g g, el dhas e
i e —— b & i . ' S
This is to confirm that Braster Pro system, manufactured by Braster SA in Poland, has been supplied to ;r:wi B C e Pt ot slliereieieee’ o :’?izng ure g, Widage - andg ben bldjty is IPQLI(‘!P"”HO(?:’"J Mragh ol et R0 € variows Rowe (
our Clinic Maichin Dom in Sofia. 1 LM B S LT P e e, KU — Sng EpPo 5 posslble‘gc m e Late, - / e wamar s gan wit-evpteasry )
o o s, e e e hensiye e Sllprem ot st soiutions
g i 3 . s, N :
Braster Pro is an innovative solution for breast examinations performed by healthcare professionals in | 7 e i . -, i e s i ‘meﬂtatio "dlﬂgp 2 Onsu,-teﬂt ;j‘;udlto - Py Ve
e w .
clinical setting. The system consists of a high-tech device which uses contact thermography, user- e . eI CoOTRTICIT, Py SPTIES ETA Icare Sepvs and Eva]u‘;ﬁm acﬁ"iﬁeai Netiy, Sj’ﬂ’o ]ﬂnu Ty 2
friendly mobile application, automatic interpretation algorithms detecting potentially dangerous | e e, s e SR - I FR bpage oS im DE the "bihi; ™ this gp, . n F secon, : in pog, —_— N T
changes in breasts and telemedical centre with experienced medical experts. The examination result is u ranu 135 i"&l‘icnu.ntedlimi hed et "E]nuzpemiion of Ty by nd \ - ““ gl rgr g o i hestbewe o du
. ) > - \ 2 '3 USRRL B
available within 48 hours and is sent directly to the doctor’s account. The functionality of the account B e e ™ s et ebopum o wmr L breastfpat, 270 We hgpe inf, Salth prevem,- 017 mr:h r / . ¢ pyvoty
allows the doctor to review all the patients’ results as well as check and download thermographic | ok s Minats,, can tion ab, 00 tagky oty P “"Idxng b. // . fu Timih
eonm ouwcaoren e t th € asgy, ut O Heir s asic [
images. o P - Btog, that Mingy ; > Sz o 8 "Dad Duense
BACH cramyca o oy Crane: [ ———— fH, Su &Y con, Practig;, 8s, on,_.,,.,.ts the weculing b Dol dueme Ll G ke 6
We want to emphasize that the patients are willing to undergo Braster examination because it is | = g et E 2alth ¢, Ll €S elinr, Mep e, il - ":' - ",' - S TR va—
+ e O S— ) cebritan o cee
painless, safe and takes only 20 minutes. The system which includes mobile app for smartphones and [ P st T T S . g o‘ﬂedg 25, at Py, U Ch ang t At will e SOXATE B 1 gt &
* L411-427 i } e . M AT AR
tablets connects wirelessly to the device, providing intuitive instructions throughout the entire = o fs—. P —— B Preven; Mivers; M.Pﬂ o / prive ! ) s - .
| - i i T N y Yime by (V B
e P — - | © aboye ta, Vities g edi ! "m’eHedl .\( / s ¢ pebsal foe & madet valestien
ool ot az  acecm: i et m‘mmummm eI paﬁeﬂtsvpi s ncﬂlog,'(- Omen fry r e S, th, 3 Q 4\ | o i af $4 telhon by 2008 n.»'..nm-.
The results are credible and in case when needed they can be confirmed with other modalities. * JaTpaTM s meEENe SEOISRINME  NOWO. e obmel IpAcTHG | ceweiof th “U-gym Comm - | =5
st nopmce. g, mmters | Sffecy;, ecolp, e“"login on - 0 heky osgeids imvonr v s of
PR & of Ve s T ¢ v r peticrs
We decided to use Braster Pro system as we strongly believe that combining various types of | P —vr~ el ooy g ensj;;":l}’ de; Secong P;m Que, vivek ’ ,wari luty ;- oo
examination increases the chance of detecting alarming changes at an early stage of the disease, which e o et tdo Vity (2, % Ofbpag can entj, for fbﬂwn_—, { b cxn buty 1
may allow for less invasive treatment and enhance the probability of a complete recovery. PR mpodu-  iasmime. — ﬂ“ﬂ"&m m?;“ruz not Self . €pen n C imy neey. Founager, and CEOQ, TR T
e D GONG.  BELE TGRSR UCIDINL AT T IR SN R BITTpou € the; b g on thepat;' Po; Meodkahazas
( Crxpeme oo ot : Teasts p, Sut’ ), of pry, 1 a0 baainng e hew Sor bost Arsifcid
\ e pi i 1 Suse t, - is s, n P”ﬂan's, LAT) s fhe hodomrkingy whvich
Dr. Miroslav Georgiev [ Cous AacRiE SArPY 2o MeteocCpTIOCT  MpASARITL EAEMECEUE: ML ¢ BTy unﬂtion.4 s bery Anplaumial m you
S - :
A CHCPRGR, W MACUTAGHL MECHATEUINA o6+ KESCKoe OICHSACUme Woasils OW ty do
Manager F we  smmel ] - e ~ mave - e -—— - —
Medical center Maichin dom - - - » -




cientific Papers

ATLAS
— TERMOGRAFICZNY

Q SCI ForSChGn Breast Cancer Research and Advancements

2638-3527 | Open Access

Tadeusz J. Popiela

CASE REPORT Volume 1 ve 2|

Contact Thermography as an Effective Tool for Detection of Breast Cancer in
Women with Dense Breasts-A Case Report

Anna Cwierz’, Agnieszka Byszek®?, Marcin Trzyna?, Tadeusz ) Popiela* and Adrian Maciejewski**

‘Department of Diognostic Imaging, Ludwik Rydygier Memorial Speciolized Hospital in Krakow, Poland
“Braster SA, Poland

*Centre of Oncology, Maria Sklodowsko-Curie Memorial Institute, Poland

“Department of Radiology, Jogiellonian University Collegium Medicum, Poland

"Department of Rescue Medicine, Paznan University of Medicol Sciences, Poland ’

*Corresponding author: Adrian Maciejewski, Department of Rescue Medicine, Poznan University of Medical Sciences, Poland, Tel: +48 519
190 854; E-mail: 2 maciejewski@brastereu

Received: 25 Aug, 2018 | Accepted: 26 Sep, 2018 | Published: 03 Oct, 2018

* -
Citation: Cwierz A, Byszek A, Trzyna M, Popiela T), A (2018) Contact as an Effective Tool for Detection of Breast Ra k pl e I‘Sl
Cancer in Women with Dense Breasts-A Case Report. J Breast Cancer Res Adv 1(2): dx.dol.org/10.16966/2638-3527.107

Copyright: © 2018 Cwierz A, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License,

which permits use, and in any medium, provided the original author and source are credited.
Abstract
Breast cancer is the leading cause of death among women worldwide. Breast and are routinely used to

detect breast pathologies. Breasts have different breast densities (according to Wolfe's classification) and thus carry different risks of developing
cancer. The existing routine screening methods have their limitation. Mammography has often been found to be insufficient for the examination of
breasts with dense glandular tissue, as some cancerous changes may be undetected. Breast cancer, even at very early stages of development, has
been found to have an increased rate of metabolism and therefore an increased temperature. These thermal changes, within the tumor core, can
be detected using contact thermography. We present a case of an invasive ductal cardnoma in a patient with dense breast tissue, which was first
detected vio routine ultrasound examination and further confirmed through contact On the lesion was

We discuss the potential for contact thermography to become a novel, non-invasive diagnostic tool which can be used as a complementary method
to standard of care, especially for women with dense breast tissue, for whom mammography is not effective.

Keywords: Breast cancer; Contact thermography; Breast density

Introduction

Breast cancer is the most common malignant cancer and the
leading cause of death in women worldwide [1]. It has become one of
the most important health problems in recent decades. The detection
rate of breast cancer has increased significantly due to increased
awareness of the disease and increased availability of diagnostic tools,

as well as implementation of national screening programs

Case

A 39-year old woman came in to the clinic for a routine ultrasound
breast tion. The physical tion was
A breast ultrasound was performed, which revealed a 17 x 24 mm
irregular, hypoechoic change, partially obscured, located in the left
breast at the 5 oclock axis (Figure 1). The change was classified as BI
RADS 4C and the patient was referred for mammography and core.
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BraSter PrO BREgER®

O 1. Combining various methods increases the efficiency of breast examination
2. Certified medical device — CE certificate

3. Effectiveness proven in observational studies

4. Detects non - palpable lesions (the smallest lesion detected was 3mm)

5. Painless, radiation free and efficient regardless of breast density and size

6. Handy, mobile, easy to deisinfect and keep clean

©®@®0O® ®

. Affordable and easily available
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Medical Conferences and PR Activities
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