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SmartCast Pilot Testing Log

Planned pilot site: DNK Istanbul Hospital, Ganja - Traumatology / Orthopedics

Pilot period: 25 July - 20 August 2026

Importart: no names, dates ofbirth, or other identifying patient information. Each patient is refened to only by
numoer.

All daa collection and obseNation were carried out by Farah Mehtiyeva; clinical interpretation was provicled by
the site supervisor.

Alongside the sensor module, each family used the SmartCast companion application, which is an integral part of
the system under test. For the child, the application presents an animated pet companion (a cat or a dog) that reacts
to the measured behaviour of tlle injured arm: it praises calm periods, gently intervenes when sustained movement is
detected, and awards coins and experience points that can be exchanged for parent-approved rewards. Prescribed
elbow exercises are counted automatically from the measured flexion angle, so repetitions recorded in this log come
from the device rather than from recollection. The interface is available in English, German, Spanish and
Azerbaijani, with a recorded child-friendly voice.

For parents, a password-protected area ofthe same application shows live readings (skin tempemture, in-cast
humidity, heart rate at rest, activity and battery) together with the alen history, and every alert referenced in this log
was delivered through it. The phone buffers up to 24 hours ofdata when offline and synchronises automatically to a
web dashboard, so the observations summarised here could also be reviewed remotely during the wear period. The
application is part ofthe research prototype: its alens supplement, and do not replace, standard cast-care instuctions
and clinical review.

Patient I' (anonymised profile)

,Observation start date '25 Juty - 3 t July 2026
Type o f inj ury / su rgery Broke'n ,.'risr r piaygrottnd .[al11. age 7 - c losed. cast immob ilisat ion
Cast type and location Shut-arm gltpxm cast, right forearn (utrist to belo\t elbov)
Parameters tracked Skin temperahre; in-ccr.st humidity & air temp; elbow angle (duql IMU); motion

& inpact; HNSpOz (rest onv
pqlqlion de-v!ge. y91q. 7 ddys continuous
Agreement with clinical yes day-7 reviev (dty intact cctst, limb satisfactory) consistent with logs;
,observation qctivi,) rrend mqtched a lively child settling as the pet rewanls took effect.

'Discrepancies / deviations Day-s vet-cqst alert.fbed within min es ofa bathroom splash hours before
the damp patch was noticed by the parent.

Patient comfort (self-reported) 4 5 - cngdTd wih the per uru1 rcwards, module nutieclwhen sleeprng.
:Technical issues / limitations One BLE reconnect delay after a phone reslq ; Jirst-connection subscription :
:rccnnrcar fssues/ rfmlrarlons r)ne bLL reconnecl qeta, alter a pnone reslq ;Jtfstconnecnon subscnptrcn 

:

nceded a retrv
Supervisor's comment The moisture vtarning is clinically weful: a sanrated plaster cqst loses rigidity

and can cause skin irritation, while recommendations for premature drying may :t
- iintetfere v)ith proper replacement ofthe cast. Ho\9ever, fqmily membdrs should ,

be reminded that the alerts supplement, rather thqn replace, standard cestcare :

-. -_:,inslnrclions. :

Consent to mention in YesLOnSen[ to mennon tn le.s 
:application

Patient 2 (anonymised profile)

iObservation start date
Type ofinjury / sqrgery

28.h y 3 Augttst 2026
Both-bone fbrearm.frachtrc (radtus + ulnq), age l0 - closed reduction



Ob,servation start date
:Type of lnju.ry / surgery
:Cast type and location
:Parameters tracked

Cast type and focation Long-arm gtp.utm tast. lefi arm lahuve clhou rt palml
Parameters tracked Skin temperatutu: in-ccrt humidity & air temp: elbow angle (dual IMU); motion

& inpuct: HMSp()l ftc.\t t'nl),)
Duration device worn - ddy.r i)ntintk) s

Agreem€nt with clinical ,Yes - uneventftl roeek; check (intact cast, no swelling matches low activity,

rqbs-ervation !.able temp9rature/fu1y4jdlEg1tl zero alerts.

:!i$tepqqSi-e_9.1,4ey|31'!ts,_. .iN.rr. 
:

Patientcomfort(setr..eportea;.r;scalnthild:performeddailycotntedexerciSesnpromp|?d'
Iechnical issues / limitations Battery recharged tuice (= evs, 2 4rrt, tt bedtime: no data loss th.jnks b rhe 24:

th oflline buffer. ,

Supervisor's comment :For calm, compliafi patienls at low risk, the deice's main additional beneft is :

objective trucking ofphysical activity. Before broqder use, pqtient selection .

should be considered to ensure that monitoring is genuineb) benefcialfor thesfluulu oe con!;tae
individual patient.

iconsent to mention in Yes

,a-pplication

Patient 3 (anonymised profile)

3 August 9 Attgltst 2026
Stryracondylar htmerus ft'acn.re after closed reduction, age 6

comfort (self-reported)
?rvqlLoLt would hayg had no record - enatQlgd qlgyggtgcl qqst 9h"e"9!c

- enclosure felt bullqt on a small (6-year-old) arm; remarked upon during

Technical issues / limitations
,the Ji st dqys.

=2 h BLE gap (phone left in qnother room): datd recovered.from the btrffer; early
morion threshol.l likely toltt t s sitive Ior very young. hildren.

reful monitoring of perfirsion is ofprimary importance.

'rnqlive, but SpOr should not be presented os

SupJrvisor's conment Following a.fi'qcture, careful monitoring ofperfrion is ofprimqry importance.
Movement duta are inJbmqtive, but SpO, should not be presented as
conlimation of vqscular stqtlls hecause it is uw.eliable du ng movement; falsely
reqssto ing readings could catse parents to overlook a problem. The weight of the
.modtle on the arm o/a six-reqr-old is also ct concern: at each checN the skin
under and around the housing, as well as along the sensor cable, should he
inspected.ftt pressure marks. The fi.equency ofearly alerts may also cause

_ lrtigte in at rivt c.hilJren.
Consent to mention in les
application

Patient 4 (anonymised profile)

Observation start date :9 Augttst - 15 August 2026 t
Type of injury / surgery Disnl rLtdius fratture, age l2
Cast type and focalioo Shttrt-arm gypntm t.lst. t ighr Joreum
Parameters tracked Skin temperuturc; in-cast humidity & air temp; elbow angle (du(11 IMU); motion
: . . . ,& impact; HMSpO, (rest only)
',Duration device worll ,7 days continuous



Agreement with clinical Yes rouline re\)ie\,t) consistenf with logs; exercise repetifion counts agreedwith

,op'qgrvaqio4 parentxryett'ised session-s 
_

DiscreDaocies / deviations Now lini,ttlly m''aningftrl
:1 --'-r' ' ^ ' " '" 't5-loleralidwell; trsecl the edtrcation section unprompted'
Patient comlort (sell-reporteo, 4/

Technical issues / limitations t{NSp1, dropctuts and implatrsihle vatues during play (MAX30l02 motion

a il,tct) pla sihlL'dt t"est Qnly

'oiil''"' in o't'"-o"imeter readings during activities may either unnecessarily
Supervisor's comment f

'ulc"m po'ents or, even worse' cquse them to lose trust in the displayed leqdings :

in ,"[o""'a iiaing HNSpO' rcadingsJrom parents until they hae 
'been

:validated, or displ(lying only neqsurements lakn at resl wilh clear laoettng'

Consent to mention in Yes

:application l

Patient 5 (anonYmised

Observation start date
Type of injurY / surgery
Cast type and location
,Parameters tracked

Dur?tion device worn
Agreement with clinical
observation
Discrepancies / deviatiotrs

'Consent to mention in
application

profile)

l4 Atrgltst - 20 A1t836t 2026

Dislctl rudh6 JlactLtre, age 9

Short-arm gtpsum cast, left forearm
Skin temperanre; in-cqst humidily &
& impact; HNSPO, (rest onu)

u n necessatY e me rge nc Y v i sits.

Yes

Overall SummarY

Main feasibility takeaway

Thefullpipe|ine-dual-IMUelbow.anglefusion,environmentalandskinsensing,rule-baseda]erting,BLE
,runrtli rl,iirt oml,t" buffering, ana the ctiild/parent/dashboard applications - was exercised end to end across five

Hiir,t: ;#i"* ;pp".-ii-i'*"".ri"r; dati structures, alert logic and this reporting template behaved as intended'

Lessons learned / improvements

. Add contextual weighting to the skin-temperature alert (use ambient temp + recent activity)'

o Smaller. softer enclosure for children under .-8 
- cunent box drove the lowest comfort score

. Motioil-artifact rejection for pulse oximetry' or gate HfuSpOu to rest periods only'



Harden BLE auto-reconnection and a ilearer parent-facing 'device ofiline" state.

Tune motion-warning frequency for very young children (alaim-fatigue risk).

Extend battery life / duty-cycle the radio formqlti-week wear.

Keep the ofiline buffering - it prevented data loss in two scdnarios.

Confirmed by supervisor

Skin temperature can increase as a result ofambient temperature and physical activity without any inflammatory
cause. Alert messages should also be accompanied by clinical guidance - for example, "repeat the assessment in
one houl; contact tlle clinic if the elevation persists or is accompanied by pain or swelling." Otherwise, such alerts
could lead to unnecdssary emergency visits.

Supenisor : , Chief Physician Baratzada Sabina Bahruz
Ganja Azerbaijan ,DNK istanbul Hospital $ah ismayrl
Phone number: +994 50339 33 77

Mail: doctor-sb@mail.ru
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