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Beredning av cytostatika med
hjalp av robot-teknik

Mattias Paulsson

Bitrddande chefsapotekare (Farm dr)

REGION UPPSALA

Beredningsrobot

Ergonomi/Arbets-

miljo

Bemanning
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Innehall

* Behov

* Upphandling

* Installation

« Validering

* Hur ar det i verkligheten? Goda
exempel och studiebesok
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Akademiska sjukhusets behov

+ Rationell lakemedelshantering sjukskoterskebrist
-> RTU/RTA (ready-to-use/ready-to-administer)

» God arbetsmiljo (toxiska lakemedel bereds pa ett
sakert satt, t ex radiofarmaka, cytostatika)

» Patientsakerhet (sakra beredningsprocesser som
ar valdokumenterade)
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Forvantningar pa robot

Pat|entsakerhet — kontroll/dokumentation i alla steg av

jordningstallandet

Arbetsm | IJO — minskad risk for cytostatikaexponering samt repetitivt
manuellt arbete

Ekonom| — ersatter manuellt arbete (arbetstid, handskar,

engangsmaterial). Kortare upplarsning

M|IJO — engangsmaterial minskar, farre riskavfallslador, mindre tvatt

Battre tillganglighet -
— Enklare process ger sannolikt kortare ledtider
— Mojlighet att prioritera bradskande beredningar
— Personalbrist paverkar inte produktionen pa samma satt
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Specifika onskemal

» Streckkod och kamera for att
dokumentera produkt

» Vagar for att dokumentera varije tillsats
samt totalvolym

* Kunna hantera bade pump/pase/spruta

* Placeras i B-klass,

 Rymmas pa en liten yta

* Integreras med Cytodose

 Vara effektiv S
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Ett antal automatiseringslosningar finns

Omnicell / Health robotics
Equashield Pro

Comecer Pharmoduct
Pharmahelp, Fresenius Kabi
Steriline Robotics Apogalenos
Apoteca Chemo, Loccioni
Smartcompounders

Kiro oncology, Grifols
Oncosem

RIVA Arxium | -
Weinas Weibond it 1
- i s

SJUKHUSET

Budget for vart projekt

InkOp utrustning 5,15 miljoner SEK
Validering 600 tkr

Ombyggnation 700 tkr (- 1miljon?)
Konsult for att ta fram
upphandlingsunderlag samt stdd vid
validering 200 tkr

Arligt underhall 500 tkr
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Att skriva ett upphandlingsunderlag

» Sprak
» Beskriv nuvarande processer samt
vad som utrustningen forvantas

uppfylla prm—

no A\
| container bag? _|Yes-> [ Exactvolume? |ves-> [Cat a3

no A\
Container pump? |Yes> | CatA2
na A\

Cat ALL for syrings cap

Medication in |ves-> | Container syringe? [Yes> | €atAl [  cacaiaforprotecisd cong Tevadagion
powder Cat AL Linfusion aggregate
form need

Cat 81.1 for syringe cap
reconstitution? |No-> | Container syringe? |Yes> CatBl |> Cat 812 for protected cap eg Tevadapior
Cat B1.L infusion aggregate

no \/
Container pump? |Yes-> | Cat82

ne \/
Container beg?  |Yes-> | Exactvolume? |Yes-> [Cat 23

no

[ caga

Review
incoming
orders

Compounding
Sanitizing incl labelling
and packaging

Ingoing End product
material picking control

Priority sorting

Pharmaceutical o l
verfication batch protocol Delivery -
and labels .
Meeting of
patient
need
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E v K; D 3 il ,F - G ,H, 1
1 TECHNICAL REQUIREMENTS
2 Datam Dircar
3 (l] Region Uppsala 2018-09-13 UPPH2018-0125
A
; Automation for chemotherapy compounding
& |Bilaga 2 A. Svarsbilaga kravspecifikation Anbudsgivare
7 |Inkdps- och upphandiingsenheten, Anna Harrysson
8
Specification
; Pos = - Typecfdemand Answer from the tenderer =
Describe/
o Poime Must | shouta | - e | Mo |commems
111
111 Thi toan lution for aseptic
e ding Below called "the offered equipmen uipment is intended for
us: . =il of which sre
dru; infusion selution for each patient. Batch production (dose banding) is not X
inu:
Goca . high
and verify every step in the compounding process is essential in usingthe
12
112 The complete offered chemotherapy
intandaa P 4
of the staff or negatively affect the or usability of the
3 equipment
14 /12 i
121 Thesupp tthe offered bla to be validated
accerding to Eudralex, vol. 4 annex 15 and $3-EN IS0 14644, Describe.
: Sammanlagt
122 The offered ith Dires
2006/42/EC of the European Parliament and of the Council in s 22
rader!

Process for inkdp av cytorobot

i TED - tenders electronic daily

20180118: FAS-styrgrupp beslut inkop
20180320: Initiering upphandling sjh-direktor
2018 Var/sommar skriva kravspecifikation
20180913 Anbudsforfragan publik
20181015: Sista anbudsdag

20181021 Utvardering anbud Klart
20181022 Tilldelningsbeslut

20181101 Avtalssparr

20181114: Undertecknat avtal Kiro/Akadem

Notice in publication process

Notice 1

Title of the procurement

Publication

title

sent by

Region Uppsals

Reception date

13/09/1816:03

Reception Id (internal reference)

18-413047-001

submission Id

20180913-005927

Notice number in the 01 S

2018/ 178-102926

UPPHANDLINGSKONTRAKT

Cytostatikarobot
for

UPPH2018-0125

-J

iska
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Factory Acceptance Testing, FAT
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Process for installation/validering
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Plan 8
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Cytostatikarobot - test
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Cytostatikarobot — leverans
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Cytostatikarobot — leverans
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Cytostatikarobot — leverans
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Cytorobot
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Rengoringsprogram
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Orderflow

Doctor Doctor/Nurse  User CBE Cytodose

Create requisition

Satsprotocol X

To pharmacy |-
Selection +
approval for control
—

iy

Result satsprotocol 1 |

Result satsprotocol X

[l
| sawsprotocolt | orgers |

| S

Integration

Cytodose — Mule — Kiro link

Mule Printer Kirolink

Print Picklist |

lj’{ % Robot

Kirolink user Robot user
I—“I OEierl J-‘L‘l -

Order X

TH ikt
Start cycle
Stop order — |
Stop order Robot
Re-prioritization |, | P
—

Final check

OK!

[17] Result order 1 -

[ "] Resultorder X 1=
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ARE YOU READY TO
MEET ABOUT “DIGITAL

TRANSFORMATION?”
e/

1 ou

< SLIDES,

DO YOU NEED TO
DOWNLOAD THE
VIDEQ PLUG-IN?
WE'RE
¢/ RESTRICTED
S TOLEZ,

OK, I TRIED TO €MAIL
THE SLIDE PECK BUT IT
BOUNCED BACK.

OUR FILE
&/ LMITIS
= 1M, )

DROPBOX? GOOGLE DOCS? || M NOT SURE HOW
OR WETRANSFER? TO PRESENT TO YOU.
v R phrsiy Y00 FAX
BY OU /Gt
£/ FREWALL. c@; 170 US?
_ / : 4

® marketoonist.com

»= e SYKEHUSAPOTEKENE
°

Kristoffer Kihle Olavesen, Radgiver - Healthcare Engineering Sykehusapotekene HF

o=

AKADEMISKA
SJUKHUSET

06/05/2019

14



Clinical
records

Pharm. Preparation e - Toxicity
S . : Administration S
validation dispensing Monitoring

Electronic management

Approval

Onkologikoa
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Fran: Maria José Tamés, Pharmacy Department SIUKHUSET

Onkologikoa Foundation, San Sebastian (Spanien)

Chemotherapy
Administration: BPOC
(bar-code point of care)

AKADEMISKA
Fran: Maria José Tamés, Pharmacy Department SIUKHUSET

Onkologikoa Foundation, San Sebastian (Spanien)
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Onkologikoa

AKADEMISKA

Fran: Maria José Tamés, Pharmacy Department
Onkologikoa Foundation, San Sebastian (Spanien)
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Ekonomisk utvardering

EVALUATION OF THE ECONOMIC SUSTAINABILITY OF A
ROBOTIC SYSTEM FOR CHEMOTHERAPY COMPOUNDING

V. Carignani', L. Moriconi2, S. Leoni3, S. Guglielmi3, A. Marinozzi3, D. Paolucci?, C. Bufarini3

Costs items

Annual depreciation of investment

AN\ of nospital pharmacists
23nd Congress of the EAHP
21%t- 234 March 2018

Manual process | Automated process Delta
(€) (€) €

951 60,500 -59,549
assets

Ordinary maintenance 185 52,938 52,753

Personnel 159,238 97,393 61,845

Personal protective equipments 36,531 8,625 27,905

Compounding disposable 123,791 33,238 90,553

Health and safety 164 109 55

Process management 25314 7,656 17,657

ANNUAL DIFFERENTIAL SAVING € 85,715]
Marginal Break: . ROI qugﬁft;' Sfosliduu;‘.
saving Evenpoin saturation capacity.

€ 5.49/prep 4,100 therapies 3.3 years 79.3% 5,145 preps/year

06/05/2019
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24th EAHP Congress Barcelona, 27-29
March 2019

Evaluate productivity after the
implementation of Kiro Oncology

MIN PREP/DA w— EAN PREP/DA MAX PREP/DA

At the end of the stud eriod: ROBOTIC COMPOUNDING: SAFETY AND E
Yy p . . PRODUCTIVITY ACHIEVEMENTS IN THE PREPARATION AKADEMISKA
50 prep/day (max 90); 40% total production OF HAZARDOUS DRUGS SJUKHUSET
[t Lépez-

24th EAHP Congress Barcelona, 27-29
March 2019

Conclusions

i) Robotic compounding is expected to decrease the global risk of
failures in the compounding process due to less human
intervention in some critical tasks, and to avoid repeated stress
injuries related to the use of high-volume syringes.

ii) The use of robotic compounding in our setting showed similar
accuracy rates to manual compounding.

iii) The amount of preparations completed by the robot has
gradually increased, and strategies based on technical
improvements and optimization of cycle management will be
implemented in order to achieve our productivity goals

ROBOTIC COMPOUNDING: SAFETY AND #
PRODUCTIVITY ACHIEVEMENTS IN THE PREPARATION AKADEMISKA

3PC-058

06/05/2019
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24th EAHP Congress Barcelona, 27-29

March 2019 3 P C_OZ 7
Hur kan en arbetsdag se ut for en

erfaren anvandare?
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#2016 w2017 2018
PRODUCTIVITY ANALYSIS OF AN AUTOMATED COMPOUNDING SYSTEM FOR INTRAVENOUS #
ANTINEOPLASIC TREATMENTS
AKADEMISKA
Riestra AC, Tamés MJ, Olariaga O, Cajaraville G. SJUKHUSET
Fundacion Onkologikoa, San Sebastian, Spain
18,0 180
16,0 - 160
14,0 et 140
\’—_‘i’_‘/"“ g
— 12,0 120 ©
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£ 10,0 100 /
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E 60 . 680 5
4,0 a0 3
2,0 20
0,0 0
3 11 12 16
User
NeCycles ——mProduct average time (min)
==mlLoadingtime {min) mUnloadingtime (min)
Mean time per preparation, and mean manual loading and unloading time per
cycle, of the users according to their experience, represented as the number of
cycles each user launched in the robot. @
PRODUCTIVITY ANALYSIS OF AN AUTOMATED COMPOUNDING SYSTEM FOR INTRAVENOUS AKADEMISKA
ANTINEOPLASIC TREATMENTS SJUKHUSET
Riestra AC, Tamés MJ, Olariaga O, Cajaraville G.
Fundacién Onkologikoa, San Sebastian, Spain
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53% automatic
29 free min/cycle

W Product average time (min) —Authomatictime (%)
14 l 60,0%
/\//W
12 50,0%
0 6,8 min/prep
40,0%
S l
E 30,0%
6
20,0%
4
2 10,0%
0 0,0%
1 2 3 4 5 6 7 8

PREPARATIONS/CYCLE

Comparison of mean preparation time and mean percentage of automatic
time per cycle according to the number of preparations per cycle.
Cycles of 8 preparations, maximum loading capacity for bag preparations.

DUCTIVITY ANALYSIS OF AN AUTOMATE UNDING SYSTEM FOR INTRAVENOUS
TS
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Nackdelar med robot

» Kansligare for driftstorning?

» Kraver backuplosning med bankar,

kunniga medarbetare

» Farre personer som manuellt kan bereda

kompetensbrist pa sikt?

 Omfattande resurser kravs for installation-

ombyggnation, validering etc

® Beroende av foretaget— lakemedelsdatabas, uppgraderingar

Svart att "dammsuga” férpackningar pa sista droppen? Hitta bra

produktionsplanering.
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