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Human Fertilisation and Embryology (HFE) Act 1990 (as amended)

2
(1)

HFEA guidance

Other terms

“traceability” means the ability—

to identify any person who has carried out any activity in relation to particular gametes or
embryos, and

with particular gametes or embryos and which can affect their quality or safety.

Human Fertilisation and Embryology Authority



HFEA guidance

Witnessing clinical and laboratory procedures

@ Mandatory requirements

Licence conditions

T71  Centres must have in place robust and effective processes to ensure that no mismatches of gametes

or embryos or identification errors occur. Centres must_double check the identification of samples and
the patients or donors to whom they relate at all critical points of the clinical and laboratory process.

These checks must be completed and recorded at the time the relevant clinical or laboratory process/

procedure takes place. Arecord must be Kept in each patient’s/donor’s medical record.

Human Fertilisation and Embryology Authority



d HFEA guidance

Witnessing clinical and laboratory procedures

18.1 Witnessing protocols should ensure that every sample of gametes or embryos can be identified at all
stages of the laboratory and treatment process to prevent any mismatches of gametes or embryos.

18.2 Centres are responsible for ensuring that withessing protocols are relevant to their local systems and
conditions, based on HFEA model protocols. Where appropriate, clinics may adapt HFEA model
protocols to take into account their local systems.

See also:

* Relevant HFEA model protocols at:
www.hfea.gov.uk/docs/witnessing-protocols.pdf

18.3 | Electronic systems such as barcoding and radio frequency identification (RFID) for assisted conception
are appropriate, subject to a risk assessment as set out at 18.34-18.43.

Human Fertilisation and Embryology Authority



ELECTRONIC WITNESSING: OUR EXPERIENCE Openers

* Significant increase in the number of IVF cycles performed at our centre

* Need to improve our lab efficiency
Double manual witnessing is time consuming and distracting
Concept of “Involuntary automaticity”—> the second witness may see what he “expected to see”

Barcoding systems such as Matcher™

RI Witness and Human double-witnessing

The system scans and detects

Sample all labware automatically where The labware must be presented by the user for identification
Checking procedures are performed. (either to a barcode reader, or a human witness). The safety
/ Forcing Therefore, users cannot skip a check | of the lab therefore relies on people remembering to perform
Function or perform a procedure without the checks.

being checked.

If incompatible labware is brought
into the working area then the user
Prevention of is immediately alerted visually and

mistakes audibly before any work can be
carried out. A potential mistake is
therefore avoided.

For a potential mistake to be avoided, the user must
remember to initiate a check prior to commencing work.
When using multiple dishes and tubes, great care must

be taken to ensure that all the labware has been correctly
checked.




OUR EXPERIENCE: ELECTRONIC WITNESSING Oaenevs

Electronic withessing

RFID Tags
f

RFID Tag Reader

Square RFID Tag

Test Tube with RFID Tag

e
-

Controlling software




OBSERVATIONAL STUDY - OBSERVED OUTCOMES """

Timing required for an ex-novo installation of an electronic withessing
system (Rl Withess™) into a busy IVF clinic:

* to integrate and install the system in the working

area

* for the setting and configuration of the wo

flow-chart
 Patient Satisfaction

* for the training of all the clinical embryologists




INTEGRATION OF THE SYSTEM Opoener

* Work Area Readers
* Controlling Software

> 4 working days

e PC Ad Monitor
e Barcode Reader

* Training of Laboratory Staff >7 working days

STAFF
TRAINIW
-




VALIDATION PERIOD - SEPTEMBER 2012 Osenera

* Adjustment of the system workflow according to our laboratory’s existing protocols
* Reduction of the system users errors to less than 1%

r-;-.E-r.a':;:| 12333 ﬁAnn:LFinLds . | DEMO MODE I
- - - OF KE9T0 (1ZFAIM : Dr Graham Fislds)
* Double manual witnessing simultaneously performed e Opecate opersr | Logou
| Bill {Admin)
Confirm Witness Point .4 | |"m_“
Witnaas Paint: Egg Caollection e
- 7\\% Patient: 12333 : Anne Fislds [y
v Cparator: ill Birewn
_F W;ma: Elu”s?h Retallack !M'

* “True mismatches”= mismatches derived from a e
simultaneous presence of two different patient i
samples in the working area —

P.drnln.ﬁss.:gn

* “Secondary mismatches” = mismatches derived |

from acceptable common errors (i.e. pre-
allocated tags within the frequency range of the
reader, but outside of the workstation)



CONFIGURATION OF THE WORKING FLOW CHART
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RESULTS eg.en.e.r.a.

Validation period Post-validation period
Patients (N) 302 852
Withessing steps (N) 2099 5921
Mismatch rate (%) 0.80% (17/2099) 0.66% (39/5921)
“True mismatch” rate (%) 0.09% (2/2099) 15921)
“Secondary mismatch” rate (%) 0.71% (15/2099) 0.56% (33/5921)

0.1% mismatch/step x 7 stepsicycle = ~0.7% mismatch/cycle

x 0.25 pregnancyl/cycle= ~0.17% mismatch/pregnancy



eg.en.e.r.a.

Center for Reproductive Medicine
presents:

Implementing
An Electronic Witnessing System
Into A Busy IVF Clinic



eg.en.e.r.a.

= A secure system providing exit and entry point management between the Lab & cryopreservation using
Brady® barcode labels.



W SIS o ieygTr suasaang

Label Aligrment
YOfiset 00 i mm |FeedOfiset| | PrictBlack Fow |

AL EON T CONTFOTUE IO
12345F BIANCHI, MARIA 12345F BIANCHI, MARIA
111011978, 2805720143 11/01/1978, 28/06/2014-4

12345F BIANCHI, MARIA 12345F BIANCHI, MARIA
11/011978, 28/05/2014-5 11/011978, 28/052014-6




ELECTRONIC WITNESSING: CRYO ELEMENTS

g.en.e.r.a.

12345F MARIA BIANCHI

o Qn oners & (123458 MARIO ROSST
Riocent History Date/Tme
ASSIGN PATIENT CARD

TRANSFER NU

JAOAZ014 1614
Z06/2013 09 37
Z906/2013 00 36
2006/2013 08 34
20/06/2013 09 33




ELECTRONIC WITNESSING: WEAKNESS Osenera

Scongelamento di Embrioni per uso nel trattamento 09035014911
B e ~ e

e F e

°GS Cycles

Aneuploid

=

Euploid




eg.en.e.r.a.

DIRECT LABELING SYSTEM: SILICONE-BASED BARCODES

To provide a proof of concept for a direct oocyte/embryo labeling system

Human Reproduction, Vol.26, No.| pp. 96-105, 2011
Advanced Access publication on November 18, 2010  doi:l0.1093/humrep/deq309

human ORIGINAL ARTICLE Embryolo
Ireproduction FYoiosy

A novel embryo identification s|
by direct tagging of mouse emb
using silicon-based barcodes

Sergi Novo', Leonardo Barrios', Josep Santalo!,
Rodrigo Gomez-Martinez?, Marta Duch, Jaume Esteve?
José Antonio Plaza?, Carme Nogués', and Elena Ibafiez |

'Departament de Biologia Cellular, Fisiologia | Immunclogia, Facultat de Biociéncies, Universitat Auténoma de Ba
Spain YInstituto de Microelectrénica de Barcelona, IMB-CNM (CSIC), Campus Universitat Autdnoma de Barcelon

*Correspondence address. Tel: +34-93-581-3728; Fax: +34-93-581-2295; E-mail: elena.ibanez@uab.cat
Submitted on june [4, 2010; resubmitted on October |, 2010; accepted on October 5, 2010

Hum. Reprod. Advance Access published November 13, 2013
Human Reproduction, Vol.0, No.0pp. 1-11,2013
dai:l 0.1093/hurmrep/det409

human
Irepraductian ORIGINAL ARTICLE Embryology

Barcode tagging of human oocytes and
embryos to prevent mix-ups in assisted
reproduction technologies

Sergi Novo', Carme Nogués', Oriol Penon?, Leonardo Barrios',

Josep Santalé', Rodrigo Gomez-Martinez?, Jaume Esteve?,
Abdelhamid Errachid?, José Antonio Plaza3, Lluisa Pérez-Garcia?,

and Elena Ibafez!*

'Departament de Biologia Celdular, Fisiologiai Immunologa, Facultat de Biocigndes, Universitat Autdnoma de Barcelona, Bellaterra 08193, Spain
*Departament de Farmacologia | Quimica Terapéutica and Institut de Manociéncia i Manotecniolo gia UB (IN2UB), Uriversitat de Barcelona, Avda.
Joan XXl s/n, 0B02B Barcelona, Spain *Instituto de Microelectrénica de Barcelona IMB-CNM (CSIC), 08193 Bellaterra, Spain *Universite de
Lyon, Lyen|, Institut des Sciences Analytiques (ISA), UMR. 5280, 5 Rue de la Doua, 69100 Villeurbanne Cedex, France

*Correspondence address. E-mail: elena.ibanez@uab.cat




Novo et al., 2011
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DIRECT LABELING SYSTEM: SILICONE-BASED BARCODES

TAR" ™\ Jr s

In vitro development of embryos microinjected with different types of polysilicon barcodes into
their perivitelline space.

MOUSE MODEL

Remaining barcodes

lagnified images of the barcodes o Novo et al., 2011
"y
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Table V Morphokinetic parameters of control and
tagged embryos developed up to full blastocyst stage.

Parameter analyzed

Time (h + SEM (n))

Disappearance of pronuclei
time-point

I st cytokinesis duration
2-Cell stage time-point
Reappearance of nuclei after
first cleavage time-point
Reappearance of nuclei after
first cleavage duration

3-Cell stage time-point®
2-Cell stage duration®
4-Cell stage time-point
3-Cell stage duration®
5-Cell stage time-point
Compaction time-point
Morula time-point
Blastocyst time-point

Full Blastocyst time-point

9.1 +06(16)

0.45 +0.03 (19)
13.9 + 1.8(19)
5.2 + 0.9 (10)

3.0 + 04 (10)

265 +28(17)
12.6 + 0.6 (17)
27.4 +24(19)
1.0 +02(17)
39.2 +26(19)
7724 19(19)
85.4 +2.0(19)
94.8 +2.0(19)

104.1 +24(19)

82 +0.7(19)

047 +0.05 (21)
1.9 + 0.8 (21)
16.1 + 1.5 (13)

3.3 4+0.5(13)

24.6 + 1.3 (18)
12.7 + 0.7 (18)
262+ 1.2(21)

1.3 +0.3(18)
418 +2.2(2l)
752+ 1.4 (21)
84.0 + 1.7 (21)
92.0 + 1.9 (21)

101.2+2.3(21)

Table IV Cell counts in Day 6 blastocysts after differential staining.

Group No. of blastocysts Mean number of cells/blastocyst + SEM Mean of ICM/TCN ratios + SEM
TCN ICM TE

Control 24 100.9 £ 1.2 23+19 785+94 0.24 +0.01

Tagged 25 111.9+ 13.6 247 +2.5 87.2+ 113 0.23 +0.01

SEM, standard error of the mean. Mo significant differences were detected for any

parameteranalyzed between control and tagged embryos (P == 0.05; Mann—Whitney

and Student'st-test).

*Data for two control and three tagged embryos that divided directly from | 1o 3 cells

No significant differences were detected for any of the parameters analyzed between control and taggedblastogysts (P > 0.05; Mann—Whitney and Student's t-test). SEM, standarderror
of the mean; TCN, total cell number; ICM, inner cell mass; TE, trophectoderm.

Novo et al., 2013



ELECTRONIC WITNESSING: PATIENT SATISFACTION & 9-en-ea

Does the introduction of an electronic withessing system in the IVF lab hold
the potential to reduce patients anxiety about mismatching errors and to
enhance couple satisfaction?




ELECTRONIC WITNESSING: PATIENT SATISFACTION e

g.en.e.r.a.

A questionnaire consisting of 8 items was developed on the basis of patients forum and
literature analysis on the topic.

Studio ID 02 2 0 1 3

eg.en.e.r.a.

ANALISI DI GRADIMENTO DEL NUOVO TESTIMONE ELETTRONICO PER
L’ IDENTIFICAZIONE DEI CAMPIONI BIOLOGICI

Con questo questionario vi chisdiamo gentimente di esprimere il vostro prospetto su questa nuova
tecrologia di identificazione dei campioni bislogici [ovoditi, spermatazei, embrioni) recentmente

introdotta nei nostri lsbaratori. Vi informiame che | dati perzonali saranne tratiat in conformith ai sensi
deil'anticolo 23 del Dlgs 30 giugne 2003, n. 196 sulla privacy e wtilizzati in forma anonima 3 fini di

Vi per la vastra nel cel

Postro servizio.

Sessa compilatore: MO (3=

jone mediczlmente azsistita (PMA) comporta la mani
i} & successivamente degli embrioni prodotti. Vi sona diversi passaggi in lsbarstorie in
ore: eve spostare le cellule da un supporto ad un shro, e che richiedono quindi 3
attenzione per assicurare I3 corretts identificazione del campione in ogni fase.
ione e |2 tracoiabilts continua dei campioni & per gli operstori un aspetto
ile & di grande respensabilits. Per guesto motiv il nastro centro ha decizo di adottare.
@it modemo e sicuro atusiments disponibile (IVF WITNESS], completamente
ato, che ha dimostrato G ridurre il rischio di erore prasicamente 3 zero (Thornhill et
Ogni contenitore in cui sono conservati | gameti, prima, e g embrioni poi viene
2 chip elestronici che ne identificana 'appartenenza durante Finter percorso.
: coppie & consegnata una card clettronica 3l momento del prelievo ovocitario
2 i quel cica che deve essere conservata dalla coppia stessa durante | giomi aperativi
dura i PMA. || giomo del trasferiments embrionale (3 coppia riconsegna |a card che &
n apposite lettare elettronico in s3la operatoria che identifica 12 paziente con | zui
i, Questo sistema & in uzo da diversi anni soprattutto in Inghilterra, dove esicte
" quindi un sistema validsto da diversi centri & dimastrato non

tere Ia qualits dei gameti ed embrioni

one dei gameti [ovociti &

a8 considersto, durante il percorso di PMA, che possa verificarsi un errore umans in una
diverse fosi che prevedons Putilizzo, oa parte degi operatori, del vostrs materiale biclogica
citi, spermatozai, emuricni)r

a, mai: .

A likert scale of values ranging from 0 to
6
has been assigned to each answer

Centro GENERA via De Notaris, 2/B, Rema

18550 che esists una probabilits, anche se molto ridotta, di occorrenza deffertore umano.
i inle bictogi tale evenicnza?

ier niente; 2= un pa'; 3= sabestanza; 4=mefta; S-moftiszime; 6= neszuns opinione)

i grado
o i scamio di campioni duramte le procedire di IVF, di quanta si ridurrebbe is sus
one in merite ad un pozsi parte degh op.

irnient; 2= un pa'; 3= sDbaNanz; aSmoRD; JSmoRsSime; 6 nessuna opinione)

), cosi i il nucwo sistema cicttroni ctie di

limane elettranico |1
iare & werificare ogni singoia Tase Gl percorso eme CeNUle Nel IDOTAOTIO IVF. I QuESTD

ogni singoln fase ¢ procedura effettusts con | vostri gemeti ed embrioni & traccinbile nel
3. Inaccorsa con questa el

irniente; 2= un pa'; 3= shbostanza; d=mofta; J=moRissima; 6= nessuna opinion)

imane cicttrosice & stato progetints come un sistema che permetis Pabtivazions di un

e el casa in cui ¢ fosse solamente @ rischio @i un ermare di samEio di materisie o alire
(anze i elementi inentificativi o oi etinetta. Data quests pecusiarith geN strumento,
| gracirenbe rutiizzo el gispositiva?

(erniente; 2=un po; 3=aDbesENZE; 4=mOMD; JMORissME; 6= nessuna opinione)

\ufruissz del testimone elettronico e fosse rassicurats dal maggior grado di controdl
Itita dallo stesso, quale i i resath utilizzs del nuovo
ento?

in merito al suo

ssuna i 2= scarsa i 3
armimento oene carg esstronice: 4= Fessere un Qispositive esronica; 3= nessuns apiniane]

y_
Fl
y

D
T

i quests innovazione tecnologica, quants aumenta il vestr

i swvengn
i sentis i B 3u0 agia
sstanzs; 4=si, moho; 3= 5, moRissima; &= nessuna oginione]

Sociodemographic variables:

(1un centro che dispenc anche di questa tecnologis?

= sboestanzs: a=moto; J=matizimo; 6= nessuna opinione]

[Tzl ]=T=T¢]

*Age

*Gender

*Education

*Previous IVF treatments



g.en.e.r.a.

ELECTRONIC WITNESSING: PATIENT SATISFACTION e

. o 0

Awared of IVF “mix-up” Concerned about IVF “mix-
No: 8.5%
Yes, definitely: No: 23.3% (20[236)0

11.9% (55/236)
A 4 > 4
(28/236) AD : Vs .
/19,

Yes, vaguely:
64.8 %
(153/236)

Yes, definitely: Yes, qt(l)ite:
39.8% 51.7%

(94/236) (122/236)




ELECTRONIC WITNESSING: PATIENT SATISFACTION e

ELECTRONIC WITNESSING

g.en.e.r.a.

ARGxiretgrnexhocti O With-EW?
No: 8.5% No: 6.8% Yes, vaguely:
(20/236)  16/236) 12.3 %
(29/236)

_ Yes, quite:
Yes, definitely:
39.8% 51.7%

122/236
(94/238) definitely: (122/230)
80.9 (191/236)



g.en.e.r.a.

ELECTRONIC WITNESSING: PATIENT SATISFACTION e

O
. o 0 .

Traceabilit .
y Patients reassurance

. 0
Yes, vaguely: N(?,"Izléz)/o Yes, quite:
11,8% 39.8%
(281236) (94/236)

Yes, definitely:
51.7%
(122/236)

Yes, definitely:
86.9%
(2505/236)

Multiple logistic regression analysis did not revealed any influence of socio-demographic variables on patient’s
attitudes toward IVF electronic witness system.



BENEFITS SQ.en.e.mzz

I Easy to implement

—

Safeqguards the reliability of the entire IVF process

I Traceability of each step performed

—

Reduction of staff workload and distractions

—

Patients reassurance
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