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BACKGROUND 
Our 1m 1s to de ign a d vie tl1at tac I tl1 i1ssu of surg1ical 

tools being left behind 1n a patie11t's bodyaft r a111 operation. 
Such objects re referred to as Retained Foreign ob·e,cts (RFO). 

Unintentionally retained surgic lly llaced fore1g1n bodies hav1e 

been associated with increased morb1id'ity and mortality. as well as 
increased costs and medicolegal consequences. 

Hence he need to develop ,a technology that can detect RFO's 
ar·ses. since ttiere is no room for error. Small pieces of magnets 

are attached to a surgical sponge (RFO). lihe m1agnets will help 
detect the sponges if they are lle,ft behind. by wrapping two mats 

around the patien securing the1m us&ng a safety strap 

The tiles 0 1n the mats have magn 1etom,eters that detect the 
presence of the sponge in the patient's body. Two readings are 

taken using the mats. The first one is taken before the operation 
and the second one, after. 

This allows us to measure the change in thie earth 1s magnetic 

field by comparing the two readings. The data is sent to a 

smartp one device w ere the heat m,aps are generated and 
compare,d to pinpoint th1e location of the sponges. 

HA DWARE 

The hardware des:i;gn consists of 10 Printe CircL1it ·-·'",, 
(

1PCB) A !MAT (Magnet A r.ray Tile--Set) will be fabric ted wl1i · h 

will have four 11ti'les11 on each side and two 11hubs." 

Each tile has 8 ma,gnetomieters which 1s used to de,tec . a 

dev1,ation from the earth 1s natural magnetiic field . It also has an 
accelerometer w1hich1 will be us,ed1 for tile correction. 

The tiles then commun1icate with th1e hub throug1h Serial 
Peripheral ln1terface (SPl1

) protocol , to transmit its de1tecti 1on of 

disturbances. 

The h1..11b ha.s a Bluetooth moidule 1atta,che1d to tra111s1f1er the d:ata 
to an Android devi,ce in order to pilot graphical visuals, caUed 

11heat-1maps, 11 (as shown i1n, t!he figure b,elow) that help pinpoint 

the locati1on of the tool reta 1ined.t 

FABRICATIO.N 
lhere are two mats whu::b contain 4 tiles an1d a l1ub1 eraclil . Thie tillles are placedl 1n a 2X2 s,quare 
an the hub is placed to the sicle. F.or the mat to be p1laced on the bottoim ,of the patient we 

L d a gel cush1i 1n wheelchair at and fori the ,m,at o i top of th1e patier:lt we used a yoga mat. 
Two P i s of b Its were L~s d to e11' ure t1h t ,'l1e mat could be secu ed arotn1d tt1e pat1et1t s 
o Y · W u J V ·_I ro saf ,ty str 1ps to s,1ecure c ci1 til and tl1e I h Velcro were use to 

··11s ti t til cot Id lb1 a ily c .d 1.n c s of ny 1 1111age. 
11 tll i c nn t d tl11 h r1 I tiv l111l1 • 

WA 

11 t 1 r r i' l w v t 
r1 cJ t I - d ,.., II 1 d t y tf 1 A ( n ' r 

VI 

In h softwar ct1 I c f I . comm n1cat on p 
kn1own · s MAV in1 • which 1 com n y u d a 

UAV s, ha been 'rT1pler1 nted. Th -ndrord app c 

the he t-maps in real time o th I p1npo1n Jng he retat e 

surgi al tool i easier even w en t e AT 1s not sta c e 
application also includes a function for t11 co rec ron 1 

uses the data from the tiles' acceJerometers. The heat map 
are potted after tilt-corr ction in ord r to make sure he 

determination of the location of the retained object is a 

accurate as possible. The application also perrnrts tak ng 
screenshots of the heat-map r.ilots for the purpose of tu e 

analysis an research. 

. . -
FUTURE IMP,ACT 

T.he impact this project can have on the future is tre1nendou Th 
Was1hington Post, estin1ated ·n 2014 that surgical toots are left 

behind ·.,on in every 5500 to 70Q10 surgical procedu es pert rned 
in 2010, accor1fiJing1 to tt1e National Ceinter for Health St t1 tr 

Thus 1 tt1e project ca 1 p even thousands of c u lt1es Thts n t 

o 1ly helps tl1e p lient ren1a1n h al h but also s v os f f 
tre tm nts nd pr cedu e caused th RT ~ 




