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ARSTRACT

The purpose of the Eguipment Control Frogram in Biomedical
Engineering is to optimize the satety, effectiveness, sfficiency
and sconomy of diagnostic, therapeutic and support equipment used

for patient care.

I this study, the concept of the Inventory Control, a
subprogram of the Eguipment Control Frogram, is investigated. An
Inventory Control method, to be applied to the Ministry of Health

and Social Aid ( 8.5.¥.B } hospital, is determined.

Finallyv., this method has been applisd to Sisli Etfal

Hastahanesi, Istanbul.



O Z E T

Biyo-Medikal Cihaz Kontrol Programinin amacl, insan sagligiyla
ilgili olarak kullanilan teghis, tedavi ve yardimci biyo-medikal cihaz-
larin kullaniminin emniyetini, vefimliligini ve yeterliligini optimize
etmektir.

Bu ¢aligmada klinik miihendisliginde Envanter Kontrol Kavrama,
BiyOfMedikal Cihaz Kontrol frogramlnln bir alt program: olarak incelen~
migtir. Saglik ve Sosyal Yardim Bakanligi'nin bir hastahanesini Srnek o-—
larak uygulanmak amaciyla bir 8zglin Envanter Kontrol metodu belirlenmig-
tir.

Bu belirlenen metod Istanbul Sigli Etfal Hastahanesi'ne uygulan-—

migtir.,
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I. The Egquipment Control Frogram in Clinical Enginesring

1.1 Introduction

The Equipment Control Progrém permits the clinical engineer
and the hospital to organize conceptusal and managerial technigues
for control  of evermincreaaing number of increasingly complexn
instruments which contributes to  health care. Thse oclinical

enginesr provides technical esxpertise to free nurses, physicians,

technicians, administrators and other health personnel  concern

{1

over wsuch things as gpecifications and repair  thus peroittin

!

in]

them to concentrate on patient care. It allows centralization of

cost  contrel functions and  provides for

ju

harard, guality an
regulatory compliance  effort. Most of all, 1t provides ‘a
structure for. assigning responsibility and authority to each
department for approprisate elements of the hospital’s efforts to
manage the application of technology and it allows the

recrul tment of esmplovess in this effort.

1.2 [Overview

The Eguipment Control Program provides a structuwrs for  the
clinical wtilization of eguipment in the hospital, and directs

the effort by entirs institution to apply technical competence,



management technigues, and organizational skills te the control
and application of technology. HMany of today'e advances in
medical care are based upon technological successes as much as
they .are based upon advances in medical | hknowledge. However ,
medical personnel, though highly trained and experienced in their
own fields, frequantly have little technical Hnowiedge.
Therefore, they usually do not have the hreadth of experience or
education to appreciate all technical e{{orfa required to assure
the selection, acguisition, maintenance, and use of eguipment in
cafe and effective manner. Nor do they appreciate its interaction
with other hospital eguipment more effective and more readily
available for patient care.

Equipment used for patient care is increasing in  both
variety and complexity. The guantity and variety of new devices
being sold to the health community over past ten vears resembles
the proliferation of pharmaceuticals in the preceesding decade.

A typical adult patient with a myvocardial infarction is
exposed on  average of eighty different medical devices during
three to fow week of hospitalization. Behind the scenes, diag-
rnostic and the clinical 1ab0fatmry equipment used for this care
may total an additional thres hundred items. The typical pediat-
ric tonsillectomy case is exposed to almost two hundred separate
and dis%inct tvpes of devices used for this carej the average
adult undergoing gallbladder surgery may depend on  over  six
hundred medical devices. BGiven the large number of devices which
any single patient encounters during hospitalization, it should

be noted that there is a high probability of contact with

8]



defective equipment.

f distubing portion of both traditionally accepted and new

nondisposable electrical, electronic, mechanical, pneumatic and

hybrid mechanical devices is demonstrably ineffective, of
inferior guality, or dangerous. These devices freguently sutfer
from inadequate basic physiclogic or clinical concepts,

inappropriate/ design coriteria, sloppy sngineering and hasty
development programs. They are too often manufactursed with
inadequate quality control. Hore than a few are adverticsed,
marketed and distributed with an inappropriate sense of worth or
balance; in some cases, outright misrepresentation is used in
sales promotion.

Despite all of these problems, lack of effective control,
inspsction and maintenance of both equipment and related
electrical distribution systems within the hospital, together
with operator error, constitute the most freguent and significant
cguEEE of devices related injuwy and real or apparent failure of
equipment to operate properly. The attendant penalties include
batient discomfort, injury, and mortality, qperatmr injury and
death, and excessive cost to patiente and health community.

The concept of an Equipment Control Frogram received major
emphasis (with the publication of a comprehensive plan in  Health
Devices (by  Emergency Care Research Institute, i971, given in
Appendix AY. Many of the programs in place today utilize elements
of this effort.

There is a need for an overall institutional effort fo
manage eguipment in the modern hospital facility. The hospital

budget contains substantial funding Ffor the acquisition of




instrumentation ranging from small, portable, electronic
thermometer to massive, fided radiological systems. The annual
preventive maintenance and repair coéts may average between five
and - fifteen percent of the egquipment acquisition cost. -With
advancing technology, there is enormous pressuwre to purchase new
devices in order to maintain a hiagh level medical care. The very
substantial hidden costs of mansging and maintaining these
instruments is often overlooked.

Technical support in  the management of technology can
minimiée cost and help to allocate resources Lo real needs as
evidenced by the description of the EBEguipment fAcguisition
Frogram.

ioal

™

The Eguipment Acguisition Frogram describes & lo

i

sequence of steps which can be taken to assure & successful
Acguisition  Frogram. Referring te the flowchart of Figure 1.1,
the Jfirst three of these stepg involve proper  definition of
medical r‘ec;uir‘(».?me::.r":’c,z assessment of environmental conditions, and
a survey of commercially available equipﬁent. This is the
information gathering part of the process and assurss that the
medical needs are correctly translated into detailed , realistic
and guantitative snginesring reguirements.

With this information in hand a decision can be made &ither
to purchase the eguipment "off-the-shelf" (i.e by specifving a
vendor®s catalog number) or to purchase via more detailed
"specification~bid-contract" route. In the latter case the steps
to be taken include generation of a svstem epecification,

solicitation of proposal evaluation, vendor selection, and




contractual acquisition of the system.
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After a purchasing order or a contract has been issued, the
procedures to be used for equipment acceptance must be prepared.
Financial, gquality and harard control help assure that hospital
is getting everything it pays for, and the patient is receiving
the best possible care. Unfortunately, external recognition of
the need For technical and maﬁagerial controls regarding
equipment and facilities has led to the development of cumbersome
and expensive regulations codes and standards.

'Hospitéls are cleérly obligated to exert systematic and
effective control over the selection, safety and performance of
their diagnostic and therapeutic equipment. The fact that it may
rontract with an  outside vendor for  preventive or emergency
maintenance 1in nNo  way relieves the hospital of its legal and
ethnical obligation fo inspect incoming eguipment and review
through study of repaf%s and spot checks by hospital staff or by
arnn impartial oputside consultant.

One  example of a large academic hospital heart. station
illustrates the interrelatiunsﬁip betwean training and
maintenance coste. Review of - repaiyr records ot
electrocardiographs demonstrated that the cost of ocutside vendor
service was egual to the new replacement coszt of all ten machines
at nmine-month intervals. A viciouws cvele hkad been coreated.
Machines broke down repeatedly. There was then an  insufficient
number available to meet hDSpitalrneedS. The hospital®s response
ta. having too few working electrocardiographs available ‘was
simply to puwwrchase new machines. This, in turn, escalated service
costs.

The key was found by studying the performance of +the ECG



technicians. Most were untrained. They abused the machines by
pushing cards against walls and door frames. They purposely bend
ECG styli and/or used excessive stylus heat when tracing becomes
indistinct. Fatient cables were dragged and run over by casters.
Few of technicians understood the medical significance of getting
good diagnostic recordings or its practical meaning to patients.
The answer was to conduct a weekly training seminar to transmit
both technical information and sense of motivation. Repair costs,
of course, decreased drastically.

While training, periodic inspection and preventive
maintenance will reduce many eguipment related costs., no absolute
reductions in coste for clinical equipment or its control and use
can be expected due to escalating egquipment costs and inflation.
The best that can be achieved is to decreasse the rate of
acceleration of costs. -

In addition  to the sconomic issue, effective control of
diagnostic and therapeutic equipment is subject to the codes and
reguirements of a number of organizations. These are minimal
standards for safety, training, testing and maintenance related
to clinical equipment in various areas. There are many other
standards and codes (about fire protection , pollution, use of
compressed .gae etc.) which are both directly relevant and which
have {force of law.

The Equipﬁen? Control Program is helpful to the realization
of an active safelty program, training of staff in the cafe use of
equipment, foemal scheduled  maintenarce and calibrations
programs, - technical assistance available to all emwployees, and

substantional documesntation. It is the cohesive framework, with



responsibilities delegated to each hospital department, with a
central Focus in clinical engineering. that helps promoting

efticient management of complesx, modern hospital.

1.3 Definittion of the Eguipment Control Frogram

The Equipment Control Frogram is a svstem employed by the
hospital to insure efficient and effective procurement and wtili-
zation of medical devices and ihstrumentationu It 1 also a
framework for detining the clinical engineer’s roles,

responsibilities and authority. Significant program components

ares:

—, Folicies

-  Procedures

- Interdepartmental relationships

-  Integration with other clinical enginesring functions

- Communication ‘

An Eguipment Control Program, to be effective, must be
consistent with overall mission and integrated within the

organizational structure of the hospital. This program must be
degigned from the start for effective interaction with, and
support of, other hospital departments: and closely integrated
with all other clinical engineering responsibilities.

The Equipment Control Program, by virtue of its function asg
the Tramework for managing eguipment, must incorpbrate a
significént data base for managerial decisions and formulation of
institutional policies and procedures. Figue 1.2 represents

schematic representation of the components that must be



established in order to build a cohesive structure.
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Figure 1.2 Elements of Equipment Control Frogram
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A policy may be considered as a formal recogrition

of all
institution-wide set of desired behavioral ocbjectives.It allows
to formalize the expectations of management in order to  legally

protect the institution and its employess; to provide the patient

assurance  of  safety and quality of care;  and to provide a

framework for common communication end it necessary,

disciplinary

action. In a large organization,

such as a hospital, the result

1g usually a series of policies and procedurss that publicly

identifies the important elemente and organizational entities {for

bringing about expected performance.

The Equipment Control Fraogram has two broad obhiectives:
i. Control of cost, guality and hazard

ii. Establishment of a focus for the management of

technology in the hospital



The
instruments life,

reach these subjectives. Figure 1.3 shows

of equipment’s lifetime of use in hospital will

technical support and possible some documentation.
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Defining the Eguipment Control Frogram is a large under-—
taking which will require manths. The program must provide a
clear structure adaptéble to a changing program. The Eguipment
Control Proaram, like technology it manages, is an evolutionary
activity; 1if it changes slowly, it will be out of step with
medical practice, while it changes too rapidly, the ensuing
confusion will impedé lasting relationshipes with other depart-
ment.

The clinical engineer will often find that he fills a unigque
position within the hospital. This represents formidable problems
regarding reallocation of responsibilities and other changes in
hosﬁital structure. The clinical engineer will find the hospiteal
employees’ dedication to the Caré of the patient and to the
hospitel most impressive. I¥ the enginesr develops and shares
Same dedicaticn; he will become an accepted member of health-care
teanm.

The ability to utilize the personnel, functions, and data
relating to other clinical engineering responsibilities are fun-—
damental to a successful Eguipment Control Program.

Overall, the function of clinical engineering is to seffecti-
valy apply technology to the solution of clinical problems. Since
health-care delivery at clinical level involves a large and

varied number of the sciences and the arts, olinical engineering

ig complex and interdisciplinary. Central concepts include
organization, recognition of skills and limits and most

important, team work. The clinical engineering program functions

can be resumed as

11



i Flanning, development

ii. Adapting to technological change in patient care
iii. | Meew facilities

iv. Rencv%tioﬁ

Ve Codes, laws and regulations

Vi étquisitiqn and application of technology

wii. Technological performance assurance

viii. Freventive maintenance and repair

For esxample, investigation of instrument-related "incident®
will often reguire access to records of preventive maintenance
and repair performed on a’ particuiar instrument, to the
schematics . and maintenance instructions provided by the
manutfacturer, to the user and his supervisor and possibly to the
training programs conducted For the user. Derisions on
procurement of additiornal instrumentation from & particular ven—
dor will depend in part upon the maintenance freqguency and the
historical cost revealed in the eguipment control +File. The
clinical enoineer’s ability to document his effort plavs & role
in acocreditation and licensing of the hospital and in  obtaining
his budgetary reguirements.  Thus, the materials generated in one
aspect of  the clinical engineering program will be of great
importance to Dther aspects of the program.

In achieving the obiectives described above, the need Jor
vcmmmunicaticn stands out.  The Engineér must gather information.
He must then communicate his data and recommendations in  clear
and for right manner. There are number of communication channels
available , although the importance of sach varies from situation

to situation. These include written memoranda and reportes,



scheduled meetings 2ith  administrative personnel, committee
mestings and freguent informal discussions with departments head,
uwnit  managers and special-care nursing steffs. For many people,
on  open office providing easy access to engineesring  support  or
freqguent rounds of nuwsing units is & major part of the communi-
cation process.

It may be useful to illustrate  each of communication
channels; written reports may be used to provide an outline of

future plan for instrumenting & new clinicsl unit, informal

[

(]

4

iscussions  can ive an opporbtunity teo raise problem fascing a

i)

department manager, and rounds present many opportunities  for
statf eduﬁatioﬁ. These channels of communication are the
mechanisms For defining priorities, communicating results  and
obtaining resouwrces with help of clinical departmants and  the
adminiﬁtraﬁian.

The clinical enginesr must develop the other communication

.

a communication and data analyvsis

i

paths. The First of these i
system that provides report of work performed, recomnendations,
cost. and guality control information, and in twn solicits  the

clients perception of cuality and cost and hisg analysis of the

program results. The Eguwipment Control Program includes:

i Inventory Control
ii. Hazard Contrel
iii. Buslity assurance

iv.e  Cost Control



Inventory Control will be explained in detail, in the next

section.

Hazard Control is one of the important part of the Equipment
Control  Program to fulf$ill the hospital’s obligation te provide
safe equipment for patient care. The Hazard Control begins  with
identifving thé source of the eguipment and continues with the

niticant aspects of eguipment wkiliza-

s}

participation in all =i

tion. The steps which are involved in Hazard Control Program are:

i. Identification of sources of hazsrd information
iia Identification of souwces of acouired eqguipment
iii. . Determination of hazard control policies

ive Labeling of the saguipment

W Delivery of the eguipment

vi. Application of witten policies

wiil. Feduction of hazards through training

viii. FRealization of hazard investigations

Guality Asswance has the aim of the determinstion of any
possible Ffutwres hazard or misuse of the medical eguipment. It
begins with incoming inspection to  the regquiremnsnt of
gpecifications, and to the Clinical Enginesring reguirements
during acceptance teste. Incoming inspection is an appropriate
stage to define the preventive maintenance routines and
schedules. Ouality Assurance includes guality assuwrance during
procurement, guality assuwrance of maintenance service, gquality

assuwrance through other personnel {(nurses, technicians, etc.)

14



Cost Control provides savings on the budget of the hoszpital
in the purchase of instrumentation, in maintenance of equipment
by training of personnel using the medical equipment, by
replacement of old eguipment with new ones, and by planning
future development in concerning areas. Cost Contrel includes

i Cost control in.procurement
ii. Cost control in maintenance
iil. Cost control in administration

ive Cost control through analysis



I1. Inventory Control

2.1 Introduction

The Inventory Control is the necessary base for realization
of the Equipmesnt Control Frogram. Ite importance and @ its
relationship with other elements of the Fquipment Control Frogram
can bhe clearly seen in Figure 1.32. It represents the principal
data basze  which allows to organize conceptual and managerial
technigues for the control of medical instruments in a hospital.
ﬁdsquate documentation is the keystone of the Eguipment LControl
Frogram, and is abssldfely essential in achieving efficiency and

safety in the use of medical devices. It represents a relatively

W

small part of total program costs.

2.2 Inventory Control Frocedures
The Inventory Control can be analyzed in two categories:
i Invertory Control for Existing sguipment

ii. Inventory Control for MNew eguipment

IR |
n

I

CEuxisting Egquipmant

The First step in the effort to manage the variety and

number of instruments utilized within the hospital is to identitfy

)



what they are. where they are located, and who is responsible for
the ownership and use of sach device. An orderly method for
recording thise and all other information related to sach instru—
ment  must be established s=o that existing and futwre data can be
retrieved, analyred, and applied to future decisions and  solu-
tions of problems. In this pwpose a special tvpe of record form
‘must be used.
A What Is a Form

6 form is nothing more than an obiective having constant
information printed on it and having spaces tor the entry of
variable information. It is gensrally printed on paper or some
Similar ﬁubatamce; it may be printed by any of many reproduction
processes (It may be reproducible by itselfl.
b Form Design Techn%quea

to provide

i

The fundamental puwpose of Jorms design i

standardized media for the efficient processing of information.

This includes the lavowut of the foram and th

]
Wi

pecifications for
ite construction and manufacture.

The form designer’s coraftt calls for & combination of
practical and aesthetic gualities, plus an understanding of
underlying system.Form should be so designed that it is for human
wsers  to do right thing, snd should be sasy to wite, easy to
read , easy to process and easy to dispose of.

To make the form sasy to write ,sufficient space is needed
for ea:h entrv. Entries should be in sequence of data being
transcribed. Captions should readily indicate what is to be

entered. As much information as possible should be pre-printed on



the form to reducs the time required to prepare it. All variables
should be guestioned to see if some of them are not really
constants. Entries freguently but not alwavs spplicable should be

pre-printed with a "ballot-box” preceeding them, thus making it
necessary for user to make only a check mark or  type an "XY
rather than $1l1l in the complete called for.The boxed design with
with upper left caption for data entries, iz usually an impravéw
meant  over the caption feollowed by a dotted line.particularly i

entries are made on a typewriter. This method conserves both

space and  user sffort, it is also sasier to read. When using

Al
il

boxed desian., it i leo simpler matter to line up many of boxes

i

op t | set on

™

vertically so as to reduce the number of tab s
typewriter.

Ariother way to make forms both sezier to write and saszisr to

read i1s to usze varialtions in the weight of the columnar rules to
zet  information apart. Use of hairlines for several breakdowns

nder one category column, then put a heavy or double rule before

-

Foa
=
i
i

ext categorical grouping. The same technioues can be used for
horizontal ruling. A1l wording that is put on the form must  be
. '

precise.  Avoid abbreviations or incomplete phrasing that may be
subject to misinterpretation.

Form titles must likewlise be concise, yvet indicative of the
purposs o of  the form. Margins are important for both usage and
appearance. Top and bottom margins are essential to good
appearance as well as for facility in printing and use.

ItA is good advice to limit the size as pmaaible. The size
muslt be sconomical to print, stock, process and File. Anything

larger results in higher costs , slower deliveries, more sheldf

18



area, more coestly handling and bulkier filing equipment. It is
specially important to avoid odd sizes that are difficult oar
expensive for the printer to handle.

To lavoubt the +orm with proper spacing, both vertical and
horizontal, it is necessary to have a rough sketch or previous
design of the form with all entries written in for guidance.
after deciding on the best zequence for entrvy of the data, re-
sketeh the form roughly, then enter minimum width to each box and
or column. Add these up, remembering the margins, and see if they
come within allocated space. I+ additional space ie available.
irncrease the width of those boxes or columns that could use extra
space,such as description, remarks and zo on. I+ not enough space

s availabhle, check carefully to determine which arees can  be

%
@

reduced slightly without seriously aftecting the usefulness of
the form. Repeat this operation for each horizontal line, than
make whatever adiustments are possible to line up the various
boves and columns vertically for the pwpose of reducing the tab-
ztops to minimum and improving the form™s appearance.

By working out all these dimensions on the rough sketch, it
will be possible to make up tﬁe final design with a minimum of
time lost by trial and error. #11l printing should Follow  the
conventional horizontal arrangement, becauvse this is the wéy the

form writer and form reader will look at it.

l.ast but not least, Fforms should be made attractive. ne

it

should not be satisfied with a purely functional design that i
totally lacking in aesthetic gqualities.

C. Inventory Control Form
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In general, the inventory control record form for biomedical
equipment must centain the following entries: description of the
squipment, owner or department, normal location(s), control
number, manufacturer, manufacturer address, manufacturer phone
number, model  number, serial number, acguisition number,
warranty expiration date, reguisition number, reguisition date,
vendor name, vendor address, vendor phone, purchase order number,
purchase date, vendor order number, acguisition cost, incoming
inspection (pass, date, inspector namel, preventive maintenance

(FM) and inspection responsibility,. maintenance responsibility,

inspection and preventive maintenance resguiremsnts {(include
frequencyl .  applicable manuals schematics, etc. .  and Final
disposition of eguipment.
. Forms used by Emergency Care Fesearch Institute

The Eguipment Control record,g Form HD-1G1, dAppsndisx AL The

Control Mumber appears in the upper right as it does in.all other

forms containing this number. Similarly, the form number appesrs
in the lower right of all forms. Space iz provided for indicating
the orgenization or dhmartmun¥ responsible for service, and for
inspection and preventive maintenance reguiremsnts. The latter

ce can contain a reference to & separalte  document o

i

it

P
procedures  manual if the procedure is lenghty,., or it there are
many pieces of eguipment reguiring Lhe same procedures.

The Eguipment Service Request, Form HD-102, fppendiu A. It
is Filled out by an individuél (g.0. nuwrse or physician?

responsible for reporting eguipment failures or hazards. it may

be halt-size multi-part form, with one part sent via internal



mail to Equipment Control O0fficier or other individual responsi-
ble for providing service, and another part to be picked up with
the instrument. One of thesze should be filed with Equipment
Control Record. The hospital may wish to provide a third copy.tm
be <signed by the person taking the instrument for repsir, which
could serve as a receipt to be filed in the clinical unit.

The consecutive numbered Egquipment Service Report, Form HD-
103, Appendix A, is used both for preventive maintenance and
repair worh? It is dezigned to be used by an ocutside or regional
cooperative eguipment repair facility as well as by an  in-house
repair  and maintenance department. The form serves a complete
documentation of a service svent.

The form shown in Appendix & can also illusirate the types
of  intformation and record-kesping procedure that may be emploved
in building the basic information reguired.
ing fLabeling)

= Tag

ped

£

The clinical engineer showuld add the control number and

place a tag besring this number on the eguipment. Each discrete
piece of medical egquipment should be assigned a control number.

This number, which will then ssrv the
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device, iz simpler than model and serizal number, and facilitates

documentaticn and filing.

ot
#

The acqguisition number, i+ any, generally an
institutional property control tag. The clinical sngineer ro$ten
adds a new control number instead of relving on the scoguisition
number.  FReaszsons  for this apparent duplication include differing

criteria between equipment acauisition and control numbear

assignement {acquisition numbers may

be assigned only to

Fad
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gxpensive 1tems), modularity of the ecuipment {(which may mean
modutles are moved, but thse mainframe remains Fixedd), and the nesad

for  a

X

cnesistent numbering system for both existing and  new
eauipmant. The acquisition number may help locats ather
information Filed in purchasing or property control departments.
The Control Number is permanently affixed to each device by
means of metal tag with solvent-activated sdhesive. Consecutively
pre-nunbered tags are used. Other methods of marking can  be
employed Jor devices which are auwtoclaved., or thoze with
dimensions., suwfaces, or contows do nobt pesrolt use of adhesive

tags. HNumbers can be punched or engraved into metal swrfaces, or

metal tags can be attachsd with rivets or scraws. Dare must  ho

P

taken not to penetrate mechanisms or electrical insulation. in

one hospital, & cast <cutter repeatedly btriggered & ground fault
alarm because & hole drilled through the cass and ths  tag
fastenser caused & short circgitn Use of permanent hospital
marking will, in édditiwn to the other benefits of documsntation,

help reduce pillferages by permititing  ready  identification  of

"i
\
ik
]
.

o tag will involve ot consiasten
common sense. The program presented here doss not include  house
keeping, masintenance, or dietary eguipsment, alithough an indivi-
dual hospital mav choose to add these. Tha only items of furni-

modul ar 2 ham

1

ture  included are electric beds.In general, =
should have & separate control nunber assigned to each module,
zince it is possible to interchange modules from several svstems.

A patisnt monitor, Ffor example, would hsve a number for the

Lae R
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outside cabinet or mainframe, and & separate number for each
plug—in  module. Equipment carts and stands should be tagged
separataely if they readily separable from the associated equip-
ment. Consumable or disposable should not Ee tagged.

Emergency Care Research Institute has developed and field
tested a standard color-—-coded tagging system to meet the neeseds of
arn  Eguwipment Control Program. it can be used as a fundamental
part of any hospital program for equipment inventory control,
inspection,“maintenance, and documentation.lUse of such & common
system will facilitate inspection and maintenance procedures,
training of personnel,and information sxchange  on  performance,
satety and deticiencies.

. Obtaining and evaluation of the information

The clinical engineer should +ill out Eguipment Cantrol
?orm described +or esch piece of eguipment that is located as
apart of iﬁventory, The bagis of the documentation system is the
" Control  Number, 'and the corresponding Equipment Control Record.
During the. initial inspection of {heAdevite he can obtain  the
manuwfacturer, model number, serial number, and the description of
the eguipment. He should carefully describe the eguipment and
recognize  that there are many ﬁieces of madical eguipment  that

£

]

are uncommor. HWhen he is unswe as to the function of a pisce
equipment, he should ézk someone {(a nurse for examplel.

The c¢linical engineer can obtain for sguipment the items
such as the warranty expiration date, purchase order {(FO) number,
acquisition cost, owner, manu%acturer’é address, and eguipment
location. The acquisition cost may be important in depreciating

the squipment, in third-party billing, or in decisions to repair,



modify, or buy new sguipment.

It is useful to determine the acguisition cost and date for
all equipment  so thalt depreciation costs are  known. The
manu{écturer’s address is important in proocuwing manuals,
schematics, and technical supporit. However, before obtaining
these items from manufacturer, the clinical engineer should check
with maintenance or plant engineering to see if thevy have
appropriate manuals, I+ so, he can enter this information in the
appropriate space on the form.

Ferhaps the most time-consuming aspect of  inventory about
existing eguipment is obtaining as cmmpiate list as possible.
Locating aﬁd identifying the eguipment as to manufacturer, model
and responsible (owner) department iaybut part of

fs  the clinical engineer attempts to gather existing
dccumentatiah on the instrument, he will find that much of this
information does not exiet., For example, some devices méy have
been the property of particular‘phyaicians rather than the hospi-
tal. It may no longer be possible to obtain documentation  on
clder eguipment. Another difficulty is determination of whether
or not maintenance contracts exists, who provides the maintenance
coverage, and at what cost. Some of this information may be
readily available +From the purchasing department and the
tinancial officier.

Obtaining the information reguired on existing eguipment is
not only time-consuming but frustrating, because tvpical hospital
usually has not centralized this  information prior to the

development of the clinical engineering program. Therefore the



engineer may have to deal with sach department in obtaining the
reguired information and will often find that data regarding
current maintenance contracts, preventive maintenance, repairs.
and calibration are scattered, if they exists at all. His ability
to locate or obtain these data depends upon his communication on
the importance of this information to sach department as well as
to the administration.

A central File of Eguipment Control HRecords should be
established. FRecords should be filled seguentially by Control

Humber. A cross—index, while not essential, is quite helpful for

managemsnt information purposes. The cross-index should consists
of one or more index card for sach type of eguipment. Each card
should have, &s a heading, the eguipment tyvpe {(e.g., Suction

machines, tracheasl) and followed by the Control Mumbers of all
such  wunits owned by the hospital. Larger hospitals may wish to
further subdivide this index by u=sing one card Jor each
manufacturer of a device, with Control Numbers grouped by tyvpe or
model  number. A master list of eqﬁipment_typea will facilitate
filing and retrieval. This cross—index will permit the hospital
to determinate, For example, hqw many trachesal suction machines
it owns, to cﬁeck the maintenance history of a particular model
electrocerdiograph, and tal identify eguipment whose Control
Mumber tag has been removed or oblitsrated.

A indtial inspection can supplement the data base obtaining
du%ing the inventory. High on priority list is a general safety
inspection to identify mal%antiﬁning, damaged, or worn insteue

ments, or those which leakage current or other satfety aspects

need  attention {(Appendix Cl. Following this, the clinical

k]
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engineer can acgqguire or develop tests uwtilized For incoming
inspection or preventive maintenance and apply these to obtain
the base line data for future performance testing. He can compare
these test results with the manufacturer’s specifications and
test criteria and set priorities for effort and corrective
action. it is wggested that the oriteria  established for
existing equipment be similar to those utilized in incoming
inspection. This reguires the clinical engineer, in collaboration

with administration and the approprldta clinical departments, to

evaluate the risks and costs of of corrective action when older

f

eguipment does not measure up to new standards.

Sed. 2. New Eguipmesnt

The Eguipment Acguisition Program contains much  of the

.

information reguired for the datse base described in the previous
sgction, is obtained as a portion of the pwohase specification
o internal  purchasing procedures. Information regarding  the
manuwfacturer’s  support in the aress of warranties, guarantees,
maintenance availability, and the preventive maintemance and
repair reguirements helps providing the besis for the preventive
maintenance FEpaiFS? arnd  consultin Q services offtersd by the
clinical enginessr. The indormation reguired for the esguipment
contreol  form should then be available +from  the eaulpmant
acguisition process.

Once +he clinical engineesr has cohtained a databasze on  the
inSting gguipment, he - knows the hospital organization  and
personnel. He  will find advantageous to initisate proceduwres %Drn

the purchase of new ecuipment.



The

2.3 Summary

steps which are invelved in Inventory Control  Program

can be summarized as

1—- Identify the tvpe and the number of instruments utilized in
hospital

- Locate them and identify the responsibles for ownership and
the use of each device

Z— Establish an orderly method for record keeping

4 Determine existing and future data to retrieve, to analvre,
and to be applied to future decisicons and solutions of problems

G- Determing form which will b@‘used in eguipment control record
&~ Ureate a Equipment control number {or each daviie

7 Collect the necessary data

B8~ Fill out the forms and label (tag) the sguipment

- Evaluate data obtained {(listing, creation of Jilss, cross—

indexing eto.

s
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I11. fApplication of Inventory Control Frogram

to SBisli Effal Hestahanesi

Sul Introduction

The Biomedical Engineering Institute of Bogazici tniversity
haz decided to apply an inventory control program to Sisli  Etfal
Hastahanesi, Istanbul  of Ministry of Health and Social Ald

LE5.Y LB, The choilce of this hospital for the inventory control

wl

{
program = due to ite avallability of various typess of old and
newW eguipment, its distance from the Institute. This application

is a part of contract between Saglik ve Sosval VYardim Hekanligi

fin}

Ministry . of Health and Scocial Ald) and RBiomedical Engineering

Iinstitute of Bogazici University.
2.2 Inventory Frocedurss

F.201 Stage I
The First stage of this applicatien was the determination
of Eguipment Control Card {(Inventory Card) form for the present
and future inventory control oprogram application of . the
Institutes.
" s . A . 1 " oy .
a. The Form of Eguipment Control Card {(Inventory Card?

The data related to esch eguipment necessary to retrieve, to



analyze and to be applisd to future decisions and solutions of
problemsvspecified by Dr. N. Tanyvolac
| The inventory control card and tag are prepared accarding‘to

his s=specification. It is a madification of Dr. HN. Tanvolac’™s
inventory control card prepared for Capa Hospital of HMedical
School of Istanbul Uni?ersity, in 1282, The items in the equip-
ment camtrpl card (inventory card Appendix BY are:

Mame, City, and District of the hospital

{Hastahanenin adi, ili ve ilcesi)

Inventory Mumber (Envanter No.)

Mame of the instrument (Cihazin adii

Owner or Department (Cihazin sahibi)

Mormal Location(s) (Hullanidigi verler:)

Users® Name and Phone (Kullananlarin adi ve telefonuw)

Equipment CantFQIIMumber (BMAE No.)

Acouisition NMumber (Demirbas No. )

Acquisitian fo=t {(Demirbas degeri)

Model pumber and[Type {(Modeli wve tipi)

Serial Number (Seri Mold

Manutfacturer®s Mame and Address (Imalatcisl ve adresi)

vendmr’é Name, Address, and Phone

(Saticisi adresi ve telefonu)

§Equiﬁiti0n Date (Siparis tarihi}

foguisition Date (Teslim alinis tarihi)

kwarranty Expiration Date (Garanti suresi)

Acceptance Daté {(Kati kabul tarihi)

Date Flaced In Service (Il1k kullanis tarihi}

Firet User (Ilk kullanici)



Calibration Responsibility {(Avar sorumlusu)

Freventive Maintenance and Inspection Responsibility
(Foruyucu bakim ve muayvens sorumlusw)

Alterations of the Equipment and Special Motes
(Degisikler ve ozel notlar)

Out OF Order, Duration (... den beri calismivor)

Imn Repaivr, Date (... de tamir alindi}

Repair Impossibility (Tamiri imkansiz)

Out 4 Date {(Demode oldu)d

Furchase State: Mew (Alindiginda veniydi)

Purcha;e State: Used iélindigiﬁda Bullanilimis idid

Modified (Orijinalde degisiklik vapildisl

Faid by State (Parasini deviet odedi?

Faid by Special Funds {(Doner. Sermaveden alindi)

Donated by (... bagislandi)

Fraperty of (... malidir)

The special entries which will be used during recording are
i. Inventory number (Envanter Mool

This number i1s associated to esach device according to
Medical Devices Froducts Listing (published by BMAED.
Example: 1Z2-113% Incubsators
ii. BMAE MNo.

Thie record number will be uzed in compubter application of
the‘lnztituteu Evample: I4FDO1ILIEES
The leffmast six digits specify the hospital. First two digits
epecify the city of the hospital, third and fouwrth digits specify

the district code, and type of the hospital, respectively and

w3



fifth and sixth digits specify the order number.

Example: 34 city code Istanbul
F district code Sisli
¥ tyvpe State Hospital
Ol classification number |

Seventh digit specify the person who has recorded the equipment,
last three digits the record number of the eguipment.
Example: i statt code |
25 record number

b. Establishment of an orderly method for recording

The method consists of formation of a2 team (2-3 experts) from
research  assistants of the BHMAE Institute, who will record all
necessary data during inventory control program. Team should work
in cooperation with Anditing Department {(Aynivat) where records
on  price and vendor are available. fAssistance of the technical
personnel and nuwrses who are in charge of the equipment, must be

+

obhtained.

ey

FVELE Brage I1

The director a% the BME Institute arranged a messting with
the hospital director. After this mesting. date of the +first
vizit to the hospital has besn decided. The aims of this visit
were to:

i. Obtain the permission and support of the Hospital
ﬁdﬁinigtratian for- the inventory control program.

?. Euplain aims and procedure of the inventory control

program, to the Hospital fAdministration.

3 Co-operate with the HMaintenance Department and Anditing

Z1



Department of the hospital to evaluate all existing records
related to medical equipﬁent.

4. Determine a person from hospital which will be
responsible of the co-operation with institute personnel during
the application of inventory control program.

5. HMeet all department heads and clinical services chiefs
and explain the aims and procedure of the program.

&. FProvide to  the Administration all necessary officisl
documanté (SEYE recommendation letter, Institute recommendation
“letter, and list of persons who will work in hospital during
applicatiqn of the program’.

7. Obtain & plan and an organizational structuwre schemse of

8. Ubtain an ides, about the amount of work involved.

e

. Organize the communication between hospital and Institute

to decide a schedule of visit to departments.

Success of the inventory program depsnds areat deasl on

swplanation the aim and contribution of the program to the chief

of th

i

hospital and department heads in the hospital. This will
facilitate the communication énd'praper relation be{waen the

hospital staff and the Institube personnel.it is possible for the

Ba o

hospital staf to becoms personaly or perhaps emotionally
concerned’ when the Institute team begins to isplement the
OO &

Ttems such  as | acguisition number, acquisition cost,
acquiéition date, wérranty éxpiration date, cost of the eguipment
can belﬂbtained from auditing and purchasing department. Without

=2
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proper  records of thiz department, 1t is difficult to make an
adequate inventory for existing biomsdical eguipment.

The appointment of someone by the hespital administrator as
"liaison" will facilitate all communication between hospital and
the Institute {(to schedule the inventory visit to departments, to
contirm the visit etc.:

The plan and organizational chart of the hozpital will be
helpftul  for the assignement of department to each exupert of the

team and to locate departments and clinice.

rage 111
A copy of list of biomedical esquipment in each department
was given to the team by the Auditing Department (Aynivatl. Using

biomedical eguipment and organization chart of the

~t

the list o

3]
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hospital, the departments were shared between experts o
team. During this partition, some specific propesrities of the
hospital were considered SUChng appointinent of a female expert
to obstetrics depértment. & schedule of visit to déparumentg was
made in consultation with department heads. The hospital liaison
wrote a letter to each department informing date of wisit of the
team and authorization given Institute personnel for  inventory
work. The travel +to the hospitsl including  transportation,

lodging, expenses, and food has been arranged by the team lead

i}

o
A1l tesm members have checkedv{or the 1a5titime how to F111  out
inventory cards, how to communicate and to use the list of
biopmedical equipment of departments declared by the duditing
Department. A list of biomedical eqguipment of concerned
department has beesn given to each specific person in thé team.

——
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The team members received necessary eguipment for their work such

as inventory cards, tags, mirrors, pens, and torches

Z.Z2.4 Btage IV

Uporn  arrival to the hospital, the team leader called the
hospital liaison to inform the presence of the team.
Identification caerd for esach person of the team was obtained. At
the Auditing Department (ﬁyﬁiyatigr the list of biomedical
eguipment has been checked, and list of biomedical eguipment that
are taken away from service has been prepsared by team leader. s
organized before, all experts begun to make inventory in assigned

departments. At the end of the day., For experts of the team who

r

were wunable to complelte the inventory of their department, the

f

rnext visit date to finish the job was set up with the department

head concerned. .

=
4

SaELE Stage V

then the ‘inventmry of biomedical sguipment has been  com—
pleted, &1l data obtained have been evaluated in the Institute,
using computer. All datas of the inventory cards was put into data
file of the Institute computer for future control and use.  The
last %Drm of the inventory has been fyped by the Institute per-
sonnel. A report about inventory application has been prepared
and submitted to the Director of the Institute. Two copies of
inventory cards and summary reports presented with a letter of

the Director of the BME Institute to the Chief of the hospital.

The letter explains the use of the inventory report, and how to

continue with the inventory for the coming yvear.



2.3 Structure of Sisli Etfal Hastahanesi

Sisli Etfal Hastahanesi islthe second biggest ministry
hospital of Istanbul. It is located in Sisli. It consists of
three independent buildings, including a health college. Building
& containe &ll pediatrics services {including prematurel.
Building B contains lst and Zst obstelrics sesrvices, gynecology
department and & family planning department at the basement. The
largest buwilding is made of three blocks, and includes the

following departments and services.

Zrnd Basement General Swgery, Obstetrics, and other
departments’ UOperating Rooms

Emergency HRooms

ist Basement ~ FPhysical Therapy
Biochemistry
Clinical Laboratories
Blood Bank
Radiology

Arnesthesia

Bround Folvclinice (including Ophtaslmology,. Internal

Medicine, External FMedicine, E.N.T, Urology
clinics)

Lo
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in
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2nd

Zrd

4th

St

&th

Z2nd

Floor
Floor
Floor
Floor
Floor

+1oor

Floor
Floor
Floor
Floor

Floor

BLOCK

RBL.OCE

BL.OCE

A

B

C

Dermatoloay

Neurology

Internal Medicine lst
Internal Medicine Znd
Internal Medicine - Frd
Internal Medicine 4th

Service

Service

Service

Service

Intensive Care {(Coronary Care, Heanimation)

Urthab@dics
Urelogy
Ophtalmology

Ear, Mose and Throat

Infection Diseases (Child
Intfection Dissases Adult

Meurosurgery

Gensral Suwgery Znd
General Surgery Eth
Gensral Surgery lst

Service

Service

Service



Z.4 Evaluation of Inventory Data

The data obitained as a result of the application to Eieslil
Etfal Hastahanesi has been evaluated using the BME Institute
computer: IBM Fersonal Computer XT. Eeveral software programs are
available For Eguipment Control Frogram applications. Altman’s
Biomedical Eguipment Database program was selected as & sample.
It includes 14 different programs which were designed a2z an
integrated set of application programs to provide most of fea-
tures desired by a Biomedical or Clinical Enginesring Department.
The primary focus duwring development of the program was equipment
managemaent., The program offer inventory listings, histories,
summaries and FPreventive Maintenance scheduling and procedures.

The programs are <all written in dBABE II1. dEsse was chosen
for. its popularity and ease for use. Also, the flexwibility of
dBASBE  offers the ability to change data bases and easily add
custom reports. ’The programs included in this software can  be
zeen in Appendix D.

&4 Basic program developed for use only in inventory control
application for small hmspitalé, fiz it has been prepared for
inventory control  application  of hospitals which have &
hiomedical eguipment total in the range of hundred esgquipment, the
access time is greater than desired. It can be used +tor hospitals
with inventory less than hundred biomsdical eguipment. This Basic
program can be sesn in Appendix E.

T evaluate the data of the inventory of Sigli Etfal Hasta-

hanesi LOTUS 127 software program has been used. It is a trade-
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marks of thuz Development Cofporation for IBM Personal Computer.
It represents a new generation of desk-top computer programs. It
combines the largest and most advanced electronid workshest vet
developed with state-of~the-art graphics and a complete informa-
tion management capacity. It allows all possibilities during the
evaluation of data using worksheet, range, +file, copy., move,
daeta, and print commands facilities. All data obtained as result
of  the inventory control application have been put in data file
as  worksheet +ile using worksheet command facility of the LOTUS

127

23, Any  desired data speciftication can be sorted according  to
Ay

Lotus sort command facilty. For any printout such as a report of
biomedical gquipment of any department, types of eguipment etc.
print command facility of the program has been utilized. Another
advantage of the LOTUS 123 is its access time. The aim of they
prepared basic program is to allow the user withoult the knowledge
of English to use the program. All commands wused in the basic
program are Qritten in Turkish. The program is self euplanatory
for wse. The majior disadvantages of the LOTUS 123 is  that i1t

requires knowledge of the commands, and all commands are written

in English.

The LOTUE program involves the interchangebility of
- 4
different programs and has the advantage of a ra-prepared

software, namely 123, which is a spread-sheelt database program.
By the help of 123 one can divide_the main data, written in ABCII
format, to form a two dimensional matrice where the individual
elements are called the cells. These cells are fully indgpendent
from éach other and any kind of modifications upon one or some

cells  do not alter the data of the remainings. Therefore it is



possible to convey, alter, sort and save the data inside the cell
or  the group of cells. The efficiency of the program in
accomplishing the above defined works, and the amount of data to
be processed simultaneously is in the order of some megabytes
resulted one to use this software. The menu relavant to  the
duties are so well designed and if someone who doess not have any
idea about the software can uss this program with one exception
»  they =hould know English fair enough to understand a few

command.

W

For the people who did not use this softwars before, oan

follow up the instructions below and can accomplish  the tasks

1Y

they want. The instruction seguence for the access and for  the

4

i

u
-

{1

use of the program is as foll
1. Use WORKSHEET command facility to create worksheet

e Uge worksheest COLURN-WIDTH command to set the column-width to

oy

H1N]

i

a

any desired length. Default value is nine colu

a

-

Ze There are thf&e baslc ways to make an @ritry  into cell.
a. IType it on the cell.
b, Use COPY or MOVE commands to copy or to move sexisting
entry into angther ocell in workshesht.
. Retrieve data from disk file
4. Use FILE S64VE command to save data put on worksheet.
. Use FILE RETRIEVE commﬂgdvia bring data saved on worksheet.

G- Use PRINT command tacility to obtain a printed copy {(hardocopy!

]

of workshest data. An entire worksheest or one or more ranges can
be printed. It is possible to print output directly to computer’®s

printer and to store it in a print file for printing later or for



with other pronramns.

Use DETES command facility to se

to  s=sort alphabetically. and to locste a2lil records that
certain criteria.
F2.5 Difficulties Encountered During Application
There are certain difficulties encountered in carrvi

an inventory control  progeam. Mainly problems aris

3t fSBuditing Dep

complete  and wrong records kept by the

(ayvnivaty, carrying oub  dinventory while the hospital

ation arnd  the borrowing  of medical sl pinent

oper

different deparimesnts of the hospi

The incomplete records kept by the Auditing Dep
(Ayvnivyaty hold the person carryving the inventory researc

T

3

obtaining all the necessary informabtion, acguisition

e

jug

ey,

tisfy

out

L

]

—y

= O

artment

i in

betwaen

artmarnt

i +rom

cost or

acouisition date of a certain biliomedical eguipment, which should
have been filled out at the time of the puFeiha AN o be
acquired att vears have passed. Wrong records are still  more
troublesome than incomplete ones. Apasrt from the mistakes of the
"zlip of pen' tyvpe, case have been seen where the data availlable
ot the bigmsdical sguipmesnt or in its manuwal has besn interpreted

incorrectly, becauze of the lack of knowle of the pe
who - formerly did  the record keeping. The

manufacturing company can be mistsken for the model, e
ntmber m;d speciftications of the sguipment can be confused

was  even a case where the word "Schtung” was written down
rmame of the bhiomedical device. Also, it was sgen that
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acguisition number (d@ﬁirbaz numarasi) were issusd to two
different devices, this resulting in for example a refrigerator
being recorded as an aspirator.

The nurses who are unwilling to let strangers into their

create problems for the inventory personnel.

T
o
ij]
mi

"territory?
Hurses are wvery sensitive about other people touching their
precious  equipment and sometimes it takes guite a while to per-
zuade  them to give persission to touch the eguipment. Alzso,
generally  they are not willing to take the responsibility and
want to wait till the Department Head comes

Somstimes 1t iz difficult to locate certain device bscauss
of the inter-departmental borrowing within the hospital. Usually
no record is kept of the borrowing and it is possible that nobody
can tell sxactly where the device iz. Also some devicess can not
be located becauss tha; arg in service in the hospital or in the
manufacturing  company o with the representative.

Other problems that freguently arise can be listed as  fol-

lows: Sometimes the device that is to be recorded is operating or
@vEn connes to the patient. When this happens 1t is difficult

to put down date from the card and to tag. Devices which are paid

for by phvsicians themselves can cause confusion. #lso, because

FJ

Ny

of the ignorance oF the hospitsl personnel, two individousl de-

vices can be considered as one device and recorded as such.

Infection  control is an impgrfant aspect that nesde to bs
emphasized in inventory control programs. In Sisli Etfal Hastaha-
nesi  we wore the same clothes and used the same paper, pan,
folders .and so on going trom Child Infection to Obhstetrics, or

from Futernal Dizsases to Intensive Care. Thie can be very dan-
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gerous and cause infection hazards. The Inventory Control psrson—

nel  should wear gowns and use diftferent paper and carriers,

fual

aking care not to have articles made of plastics. Putting empha-

=15

a

o

n cleanliness is important for elimimating infection hazards

L

in the hospital and for the welfare of the inverntory personnel.

—_— .

Ze& Beneral Inventory Frocedurs

1« In the beginning, the director of the Institute should arranoe
a meeting with the hospital director, and the first visit to the
hospital is performed by a person from the Institute, and the
team leader.

The purpose of this trip

- Explaining the program to the hospital director

~ Obtaining permission to obtain inventory program

s

artment

o
Lowe:
0

e

't

the director to notify the Auditing S

(Aynivat) to have

a. The most recesnt inventory lists of the departments,

o

b The organizational chart of the hospital, prepared. aAnd
it possible to be sent to the Institute

- The director should appoint somsone on The hospital, Ffor

the Institute representatives to contact.

e

2. 08 copy of the letter from the Ministry of Healith should be
given to the hospital liaison.
Z. The 1initial team from the Institute and the liaison should

aim of this tour;

P

tow the hospital. The
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~= To meet the department heads and explain the goals of the
program

= To obtain an idea about the amount of the work involved

-~ To tell them that they are going to call them to schedule

the inventory visit to their department.

4. After mesting the department heads, the Institute representa-—
tives will obtain a copy of the lists of the biomedical equipment
at  each department as declared by the Auditing Department

(Aynivatl. The organizational chart of the depasrtments should be

obtained.

]

S The hospital liaison should prepare letter authorizing the

leadear,

ra

team to make the inventory and send it to the tean

¢

. Teams will then be organized, {(who, alternative days)

7. At least three daves before the first alternative date, call
the hospital liaison. Tell him the suggested dates and ask him
for the best altérnétiv& for the hospital. Tell his yvou will call
Rim in three days to confirm the date of the first wvisit.

B, Write letters to depsritment heads. ("4 standard  lsttsr  fors
will be prepared", and will include {call us or write usi;
2. frrange for travel to the hospita
- Transportation, lodging., fTood, expsnses
1. Tags, mirrors, pens, inventory forms, torches eto.

to contirm

rl
fl
Torsel
et

1i. " Two davs before the depariure,

the visit

12, Upon the arrival to the hospital

Iy
i



-~ let liaison know vowr pressnce

-~ Obtain some kind of identification: a teg, & uniform

- Go  to the fAuditing Department (Aynivat) to check the
ligt and the list of the sguipment that asre taken away Tfrom
the service.

~ Digpatch the teams to the departments as organizsd before.

o A

unable to complete the inventory, set up the nexit visit to

Fany
ol
B

-
=

Tinish the Job.
14,  Hhen the inventory is complete, two copies will be szent to
the chief of the hospital with & letter from the Director of the
EME Imstitubte with an explanation of what to do with them and how
to continue with inventory for the coming vear.

The General Inventory Frocedure prepared by the Biomedical

Erngineering Institute for hospitel, oub of Istanbul city can be

I
i

A
W
]

in Appendix F.
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APPENDIX A

(Equipment Control Program Published by ECRI)

TEXT

1. PURPOSE _

The purpose of the Equipment Contro! Program is to optimize the safety, effective-
ness, efficiency, and economy of diagnostic, therapeutic, and supporting equip-
ment used for patient care.

2. PRINCIPLES
There are five primary principles which must be met by the Equipment Control
Program. These are accountability, versatility, responsiveness, competency, and
adaptability.
2.1 Accountability
Lines of communication and responsibilities for tasks must be clearly defined
in writing. Tasks must be both performed and documented. Failure to document
procedures and actions, no matter how competently they may be exercised,
interrupts the chain of accountability. Inadequate documentation fails to meet
a growing number of legal and quasi-legal requirements, and makes the system
dependent on a few vulnerable individuals. .

2.2 Versatility

The Equipment Contro! Program, to be effective, must encompass a broad va-
riety of technical tasks. Some may be performed by hospital personnel and
others by outside organizations, depending on the size, staffing and sophistica-
tion of the institution. : '

2.3 Responsiveness

The Equipment Control Program must be responsive to patient needs, user re-
quirements, and a growing body of standards, guidelines, criteria for perform-
ance, and best current practice. By providing reliable objective information, it
will controi selection and purchasing decisions, but not delay acquisition. It
must carry out inspections routinely and on-call service rapidly. 1t must provide
training and technical guidance to upgrade the skills of equipment users.

2.4 Competency

The Equipment Contirol Program must maintain both technical competence and
an awareness of its own limitations. It must monitor and conircl the quality
of services provided by outside vendors, and must undergo frequent self-evalu-
ation. It must adhere to refevant legal requirements and the standards of prac-
tice accepted by the health community.

2.5 Adaptability ]
The program must be adaptable. It must include the mechanism for rapid and
frequent change to meet the demands of a rapidly developing technology.

3. GOALS AND GENERAL RESPONSIBILITIES
A practical hospital program to assure adequate safety and performance of patient-
related equipment must include the following elements:

3.1 Careful and detailed pre-purchase evaluation and selection of clinical equip-
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quipment Control Program Protocol

COMMENTS

itis important to realize that equip-
ment control is an interdepart-
mental activity which affects many
individuals and departments. in so
doing, the Equipment Control Com-
mittee and Equipment Control Of-
ficer must sometimes hold some
of the decision-making power for-
merly reserved for others. General
staff acceptance of the overall
brcad plan is essential to mini-
mize conflict. The hospital should
modify this pro-forma example of
an Equipment Control Program to
meet its own special local condi-
tions. There should be open dis-
cussions and formal agreement to
the final draft of the program plan
by all clinical department heads,
the medical staff, nursing, mainte-
nance, purchasing, plant engineer-
ing, biophysics, bioengineering,
and others. The program should
also be understood by any major
outside equipment repair vendors
under contract to the hospital.
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ment to assure that optimum safety, performance and cost-benefit attributes
controt the choice of equipment from many vendor offerings. v

3.2 Incoming inspection of safety and performance characteristics of all patient-
related equipment prior to release to the clinical department and user. This ap-
plies equally to purchased, leased, loaned, consigned, or privately owned equip-
ment.

3.3 Periodic inspection, inventory control, preventive maintenance, calibration
and safely certification of equipment and supporting utility systems.

3.4 Effective and responsive on-call equipment maintenance.

3.5 Supervision and quality control of instrument repair services provided by
outside vendors. -

3.6 Training of all appropriate categories of personnel in the safe and effective
application of instrumentation to patients.

3.7 Assistance to house, attending and nursing staff in .the application of instru-
mentation to patients.

3.8 Effective communication and feedback between clinicians, purchasing per-
sonnel, biomedical engineers or technicians, hospita! administration, and vendor.

ORGANIZATION AND SPECIFIC RESPONSIBILITIES

43 Equipment Contro! Committee
4.1.1 Purpose
The Equipment Control Committee has responsibility for overseeing and guid-
ing the hospital and Equipment Control Officer and thus bears collective
responsibility for the safety, effectiveness and efficiency of patient-related
diagnostic, therapeutic and supporting equipment and of related utility systems.
4.1.2 Composition
The Equipment Control Committee shall have permanent representation from
the hospital administration, clinical departments and units, and supporting
departments such as purchasing, nursing service, plant engineering and bio-
engineering.
4.1.3 Responsibilities
The Equipment Control Commitiee is charged with responsibility for:

4.1.3.1 Reviewing program plans, coordinating resources and efforts, over-.

seeing program operations, developing recommendations, and facilitating
program implementation

4.1.3.2 Establishing equipment purchasing priorities and adjudicating dis-
putes in cooperation with clinical, service and purchasing departments and
the hospital administration ) '

4.2 Equipment Contro! Officer

The Equipment Control Officer is the key individual in this program. He shall re-
port periodically to the Equipment Control Committee and to the hospital ad-
ministration. He is directly responsible for the Equipment Controi Program and
its inspections, periodic maintenance, repairs, training, and documentation
System.

It shall be the responsibility of the Equipment Contro!l Officer to implement the
Equipment Control Program by the following means:

4.2.1 Establishing and maintaining the documentation system.

4.2.2 Participating in pre-purchase evaluation of clinical equipment and
Screening all proposed equipment purchases.

4.2.3 Controlling, coordinating, and implementing initial or incoming inspection
and tagging of clinical equipment.
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In smaller hospitals, the Equip-
ment Control Committee may con-
sist of a single individual from any
of these departments. This individ-
val may also serve as the Equip-
ment Control Officer.

Some individuals or organizations
have recommended that hospitals
set up electrical safety, biomedical
engineering, environmental safety
or other types of committees.
While the name itself is not very
important, we feel that it should
imply a broad range of activity re-
lated to equipment and the hospi-
tal environment rather than merely
electrical safety. The issues of
safety, performance and efficiency,
and purchasing priorities are in-
extricably interwoven and require
continuous coordination. !f these
responsibilities are not assigned to
a single small group and coordi-
nated by a single Equipment Con-
trol Officer, the inevitable result
will be fragmentation of tasks and
responsibilities with leadership and
jurisdictional disputes and waste
of valuable staff time.

The role of the Equipment Control
Commiittee and/or Equipment Con-
trol Officer is to coordinate and
oversee all activities. They may
delegate any or all of their de-
tailed functions to various indi-
viduals, departments or vendors.
They may, depending on the size
of the organization or type of hos-
pital, have direct control of their
own technical personnel.



4.2.4 Controlling, coordinating, and implementing routine periodic inspection Depending upon the size of the

of equipment and electrical receptacles. , hospital, performance of some of
these tasks may be delegated to

others in-house, or to outside con-
tract maintenance organizations,

4.2.5 Controlling, coordinating, and implementing preventive maintenance,
calibration, and on-call service of clinical equipment.

4.2.6 Coordinating and implementing traini_ng of technical personnel in inspec- regional or cooperative service fa-
tion and preventive maintenance, and.of clinical personnel in operation of cilities, or manufacturers’ service
clinical equipment. representatives. Some equipment
4.2.7 Coordinating accident and incident reporting to define causes and take may be returned to manufacturers
corrective action. for service or periodic inspection.

4.2.8 Reviewing and analyzing all reports submitted by individuals or depart-
ments for compliance with local, state, and national codes and requirements,
and rendering to the Equipment Control Committee and/or hospital adminis-
tration an opinion on the status of the program and its compliance with the
requirements of the Joint Commission on Accreditation of Hospitals.

4.2.9 Reviewing equipment hazard reports and providing hazard warnings to
clinical department and unit directors. The hospital’s equipment control file
shall be reviewed periodically for hazardous equipment reported in HEALTH
Devices and other publications, and appropriate warnings issued to clinical
personnel and/or corrective action taken.

4.2.10 Providing periodic inspection, preventive maintenance, and calibration

reports to the clinical directors of the special care unit, operating suite, emer-

gency care facility, cardiac catheterization laboratory, heart station, and pul-

monary function laboratory if these functions are not exercised on a depart-

mental or unit level.

Typical reports are shown on

4.2.11 Providing quarterly reports to the Equipment Control Commitiee and/or
pages 85 and- 86.

hospital administration. These shall include general activity and progress
reports, and summaries of program costs.

4.2.12 Preparing program budgets for submission to the Equipment Control

Committee.
4.2.13 Maintaining appropriate and current references, standards and specifi- See page 84 for a list of suggested
cations, and other documents available in support of the program. reference documents.

4.3 Departmental Responsibilities

4.3.1 Purchasing Department

It shall be the responsibility of the Purchasing Department to:
4.3.1.1 Compare equipment purchase requests not previously screened by
the Equipment Control Officer against:
a) Ratings of equipment published in HEALTH DEVICES
b) Lists of hazardous or unacceptable equipment published in HeALTH
DEevICES and other publications

4.3.1.2 Call discrepancies between equipment purchase requests and the
items in 4.3.1.1 to the attention of the Equipment Control Officer and/or the
individual who initiated the purchase requisition and request that the initi-
ator reconsider or justify his purchase request.

4.3.1.3 Submit the issue to the Equipment Control Officer for review in the The mechanism for rapid reso-
event of disagreement between the requesting individual and the Purchas- tution of such conflicts must be
ing Department. Disagreements which remain unresolved shall be referred provided.

to the Equipment Control Committee.

4.3.1.4. Stamp or label all purchase orders for clinical equipment with the
following statement: “This equipment must pass inspection for safety, per-
formance, and compliance with manufacturer's specifications prior to ac-
ceptance for clinical use. It must be provided with a minimum of two
complete user manuals which include instructions for use, warnings of

80 :
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potential hazards, parts lists, schematics, and service and maintenance
requirements, where applicable. The warranty period shall begin on the
date that incoming inspection is passed. Payment to vendors will not be
authorized until these conditions are fulifilled.”

4.3.1.5 Withhold payment to the vendor until advised by the Equipment Con-
trol Officer that the conditions set forth in section 4.3.1.4 have been met.

4.3.1.6. Call to the attention of the Equipment Control Officer any issues
or problems related to equipment vendors such as tardy delivery or
insistence on payment prior to fulfilling appropriate conditions.

4.3.1.7 Maintain liaison with the Receiving Department and provide it with
copies of purchase orders dealing with clinical equipment so that the
Receiving Department may notify the Equipment Control Officer that the
equipment has arrived.

4.3.1.8 Provide to the Equipment Control Officer a periodic summary of
funds expended and committed for clinical equipment and related non-
consumable parts and accessories.

4.3.2 Receiving Department

It shall be the responsibility of the Receiving Department to notify the Equip-

ment Control Officer and the initiator of the purchase order that equipment

and/or accessories have arrived. Even if equipment is not scheduled to be

put into immediate use, incoming inspection should be performed as soon as

possible. Not only is this a courtesy to the manufacturer, but it will disclose

hidden shipping damage during the period when common carriers will honor

claims.

4.3.3 Clinical Personnel :

It shali be the responsibility of all clinical departments, clinical units and

clinical personnel (physicians, nurses, technicians and administrative per-

sonnel) to:
4.3.3.1 Evaluate and select for purchase or lease only that clinical equip-
ment which is safe, efficacious and cost-effective and to bring to bear on
this task the information available in relevant general and specialty journals,
scientific meetings, current standards of good practice and HEALTH DEVICES.
Demonstrations and evaluations are to be coordinated with the Equipment
Control Officer.

4.3.3.2 Report to the Equipment Control Officer all clinical equipment which
lacks a Control Number or a currently dated green Type A or yellow Type B
inspection tag.
4.3.3.3 Avoid and prohibit the use of any clinical equipment which lacks a
currently dated inspection tag or which demonstrates a potential hazard
{e.qg., loose wires, frayed line cord, etc.). '
4.3.3.4 Report formally all clinical equipment failures, hazards and potential
hazards, and operating problems in writing through the use of Form No.
HD-102 (Request for Service), as well as verbally if there is immediate as-
sistance required. Defective equipment should have a “Do Not Use” tag af-
fixed. ’
4,3.3.5 Recognize personal limitations in using clinical equipment and seek
appropriate training and/or assistance from a competent source.
4.3.3.6 Facilitate equipment-related accident control and investigation by
taking the following action immediately after every significant incident:
a) Undertake emergency measures to minimize and care for injury, dis-
comfort and threat to life (e.g., thermal burns, electric shock, contusions,
lacerations or fractures, cardiac arrhythmias, interruption of normal res-
piration or loss of consciousness) in patients or personnel.
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While some departmental auton-
omy is desirable and should be
preserved, it is important that
equipment demonstrations be ar-
ranged through, or coordinated
with, the Equipment Control Offi-
cer. Failure to do so will result in
consigned or loaned equipment
being used on patients prior to any
form of safety ihspection. In addi-
tion, demonstrations and evalu-
ations are a natural educational
process for the clinical staff and the
Equipment Control Officer. Partici-
pation of the Equipment Control
Otficer in the pre-purchase selec-
tion process will bring his techni-
cal guidance to bear at an early
stage, before opinions have begun
to crystallize and harden. It will
also minimize future differences of
opinion as to appropriate models
or vendors, since the Equipment
Control  Officer ultimately must
screen the purchase orders.



b) Undertake appropriate action to minimize damage to equipment.

c) Notify the attending physician who has legal responsibility for the
patient.

d) Notify the Equipment Control Officer or his designate.

e) Impound all equipment attached to or contiguous to the injured party
in the same room or area. Do not disconnect or change the relative
physical positions of equipment or connecting cables except as absolutely
necessary to avoid further injury or damage.

f) Complete Form No. HD-102 (Request for Service) and Form No. XXX
(Nursing Incident Report), and submit copies to the Equipment Control
Officer as well as to the Nursing Department. »

4.3.4 Directors of Clinical Departments and Units
It shall be the responsibility of all clinical department and unit directors to:

4.3.4.1 Implement methods and procedures to ensure that departmental
and unit personnel comply with section 4.3.3, Responsibilities of Clinical
Personnel.

4.3.4.2 Coordinate training of departmental or unit personnel in equipment
operation, safety, hazard recognition and prevention, and problem reporting.

4.3.4.3 Comply with relevant inspection, calibration, preventive maintenance,
training, service, safety, operation and documentation procedures required
by local, state, federal and other appropriate authorities for specialized
equipment (e.g. radiology, nuclear medicine).

4.3.4.4 Receive and review periodic records of inspection, preventive
maintenance, calibration and repairs of clinical equipment, and inspection
of the local electrical distribution system, and coordinate corrections as
necessary.

4.3.4.5 Transmit copies of all reports to the Equipment Control Commitiee
_in compliance with section 4.3.4.3 if periodic equipment control activities
delineated in section 4.3.4.3 are performed by personnel responsible to
the clinical department or unit director.

4.3.4.6 Transmit to the Equipment Control Officer the results of communi-
cations or other dealings with vendors of equipment or service.

5. DOCUMENTATION PROCEDURES
5.1 Equipment Control Files

The hospital shall maintain equipment control files with the following elements:
5.1.1 Equipment Controt Record

5.1.1.1 An Equipment Control Record shali be created for each unit of
equipment. This record is numerically matched to the permanent Control
Number tag of each individual equipment unit and piaced sequentially in
the central equipment control file.

5.1.1.2 All basic data required on the form shall be inserted at the time
of initial inspection. Each periodic inspection, preventive maintenance, on-
call service and other procedure shail be recorded. When the equipment is
retired, the final disposition (e.g., trade-in, scrapping, etc.) shall be recorded
on the form and the form, together with accompanying documents, placed
in the Inactive file.

5.1.2 Inspection, Preventive Maintenance and Service Reports

The Initial inspection form and all subsequent inspection, preventive mainte-
nance and service report forms and records shall be filed with the Equipment
Control Record.
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The Equipment Control Record,
together with its numerically
matched Control Number tag
which should be permanently af-
fixed to the eqguipment, represents
the primary document in a hospi-
tal's Equipment Control Program.
ECRI has developed and field test-
ed an Equipment Control Record
form. Subscribers may reproduce
it freely without further permission.

All Equipment Contro! Records and
related documents should be kept
in central files. It has been our
experience that despite its rela-
tive inconvenience compared to a
decentralized file system where
each department or clinical unit is
responsible for its own files, a
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5.1.3 Vendor Documents

One copy of the user manual and schematics shall be filed separately by
manufacturer and model number. One copy shall be forwarded with the
equipment to the user department. Guarantee, warranty, and registration
cards shall be completed and appropriate paris filed with the Control Record
or returned to the vendor. '

2 Tagging System

5.2.1 Equipment Control Number .
All equipment, if found acceptable, should be permanently tagged with a con-
trot number following initial inspection. :

The presence of a control number shall, by definition, indicate the following:

5.2.1.1 The equipment has passed initial or incoming inspection for safety
and performance and conforms to manufacturer’s specifications.

. 5.21.2 A numerically matched Equipment Control Record has been gener-
ated and placed in the central instrument control file,

5.2.1.3 One copy of the user manual and engineering data is in the central
file. '

5.2.1.4 Approval for payment of the vendor invoice may be released by the
owner department and/or hospital administration.

5.21.5 The equipment will automatically be inspected for safety and
performance at appropriate intervals.

5.2.2 Ground Warning Tag

If electrical leakage in any ungrounded mode of test or operation exceeds
10 microamperes, the equipment should be conspicuously tagged with a
warning placard. This placard shall state: ‘“Danger, safe operation requires
that this device be grounded prior to and during use.”

5.2.3 Type A Clinical Equipment

All clinica! equipment, whether or not electrically energized, which meets all
general safety and performance standards as well as specific standards for
use on electrically susceptible patients (i.e., those patients with exteriorized
electrically conductive pathways directly to the heart) shall be termed Type A
Clinical Equipment. The electrical leakage current limits for Type A line-pow-
ered devices are 10 microamperes between any patient electrode and ground
{or any other patient electrode), and 50 microamperes between the chassis and
ground. The higher limit for leakage to the chassis applies because patient
contact with the chassis is not deliberate. However, Type A Clinical Equipment
on which the leakage current to the chassis is above 10 microamperes should
have ground warning tags affixed (see 5.2.2). These limits shall apply in all
possible wiring and grounding configurations, and all operating modes. Type
A Clinical Equipment shall have a green Type A tag indicating date of inspec-
tion, next inspection due date, and inspector affixed following initial and peri-
odic inspections.

5.2.4 Type B Clinical Equipment

All line-powered clinical equipment in which the electrical leakage current
exceeds the limits stated in section 5.2.3, but is less than 500 microamperes
in all modes of wiring, grounding, or operation, and which meets other appli-
table safety and performance standards shall be designated Type B Clinical
Equipment. it may not be used on electrically susceptible patients unless
grounding is confirmed at the time of use, and the leakage current when
grounded does not exceed 10 microamperes. A yellow Type B tag, indicating
the date of inspection, next inspection due date, and inspector shall be
ffixed to such equipment following initial and periodic inspections.
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central system offers many ad-
vantages. These range from better
file security fo superior technical
consistency. A dual system invari-
ably causes both files and sets of
documents to be incomplete. Use
of a central file system demands,
however, that a well-defined equip-
ment control and reporting pro-
cedure be used. -

If Control Number tags are affixed
with rivets or screws, special care
shall be taken to avoid drill or fast-
ener damage to the eguipment.

See page 90.

Equipment which is not ener-
gized electrically, and which
meets all appropriate safety and
performar.ce standards is consid-
ered Type A Equipment.

As the Equipment Control Program
is being established, devices
which exceed the leakage current
limils stated here may be given
a yellow Type B tag if definite
steps are taken to reduce the
leakage current, provide other
safeguards, or retire the device.



TAGGING

SYSTEM

LABEL STOCK NO. COLOR MATERIAL SIZE BOND
. Permanent,
CQNTROL NUMBER HCL-6 B_lack so]vent.
(Note 1) and Aluminum | %" x 192" activated
ote silver adhesive
' DANGER Permanent,
SAFE OPERATION REQUIRES HCL-5 'glae%':’ Alumi I solvent-
TATTHS SN (Nots 2 oiag | Auminum | 1tx acivaled
adhesive
DURING USE.
TYPE A CLINICAL EQUIPMENT
INSPECTED BY Removab'e
DU BEFORE Black Vi pressure-
This device §ufe for ir_n'ended use und'er nor- HCL-2 legend Cl|gty|’: 12" x 3" sensitive
e e oo satemye it oot on green adhesive
be inspected before each use.
DO NOT REMOVE LABEL
CAUTION-TYPE B CLINICAL EQUIPMENT
A0T FOR USE OX ELECTRICALLY SUSCEPTIBLE PATIENTS Removable
INSPECTED BY Black . ressure- '
e HCL-1 legend Vil | awrxae | Ronsitive
T e e e s oF ooy on yellow adhesive
:::.n:::;'n:‘::: safety, it should be Inspected
DO NOT REMOVE LABEL
LALIBRATION ] Green Removable,
Vinyl " " pressure-
HCL-4 olr?gwem clotyh %" x1%2 sensitive
ie adhesive
Al Y Removable.
AUTION Attach by
DEFECTIVE p;ess'tt.l_re-
orThuiier sensitive
Black . adhesive
14, 1 1"
DO NOT HCL-3 legend Z"g%: 4{2N o)t(ezs/; or leave
USE on red label on
dispenser
DO NOT REMOVE card {(with hole)
THIS LABEL and attach
with string tie.
DATE.
NAME _ ]

IOTES: 1. These tags should be ordered with the desired sequential numbering.
2. This tag was formerly numbered HCL-3 (see HEALTH DEeviCEs, Vol. 1, page 32).

3. This label is sized to fit over defective electrical
receptacles as well as on equipment.
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EQUIPMENT CONTROL RECORD

ITEM

CONTROL NUMBER

MANUFACTURER

MODEL

SERIAL NUMBER

ACQUISITION COST

DATE PLACED IN SERVICE

WARRANTY EXPIRES

VENDOR

PURCHASE ORDER NO.

OWNER OR DEPARTMENT

SERVICED BY

NORMAL LOCATION(S)

INSPECTION AND PREVENTIVE MAINTENANCE REQUIREMENTS (INCLUDE FREQUENCY)

FINAL DISPOSITION OF EQUIPMENT

DATE

INSPECTION AND MAINTENANCE SUMMARY

DATES TIME PARTS &
OUT OF WORK PERFORMED LABOR
cosT

REPORTED | PICKED UP |RETURNED | SERVICE

CHECK HERE IF CONTINUED ON REVESSE SIDE

?R%é THE EMERGENCY CARE RESEARCH INSTITUTE

913 WALNUT STREET/PHILADELPHIA, PA. 18107

Heath Devices Evaluation Service
Form HD-101-771
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DATES TIME PARTS &
OUT OF WORK PERFORMED LABOR
REPORTED [PICKED UP| RETURNED | SERVICE cost
The remainder of this side of
the Equipment Control Record
is ruled as indicated here. See
camera-ready copy inserted.
Enter number of main cabinet
. or module.
CONTROL NUMBER
EQUIPMENT SERVICE REQUEST
FROM DATE TIME
DEPARTMENT
LOCATION

PERSON MAKING REQUEST

TELEPHONE EXT.

VERBAL REQUEST PLACED
0 Yes O NO

ITEM

PROBLEM (Briet statement of malfunction or failure, other devices involved, conditions and time of occurrence, whether constant or intermittent

fault, if human error was contributory, etc.)

The length of this portion of the form
may be varied to suit hospital require-
ments. We suggest an overall length

of 7 inches for this form.
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EQUIPMENT SERVICE REPORT

THE EMERGENCY CARE RESEARCH INSTITUTE
913 WALNUT STREET/PHILADELPHIA, PA. 18107

NO.

CONTROL NUMBER

CHARGE TO DESCRIPTION OF INSTRUMENT
MANUFACTURER
MODEL SERIAL NO.
FPROBLEM LOCATION

USER & PHONE NO

DATE PICKED UP

REPAIR AUTHORIZATION

ACCOUNT NO.

PURCHASE ORDER NO.

WORK PERFORMED:

QUAN. | STOCK NO. PARTS DESCRIPTION UNIT PRICE COST
$ $
LABOR COST: HOURS @ § =$ TOTAL PARTS 3
. _ TRANSPORTATION
TRAVEL TIME: HOURS @ § =8 MILES @ < s
REPAIRED BY APPROVED BY LABOR AND
TOTAL § TRAVEL COST $
$
RECEIVED BY USER DATE RETURNED
Signature TOTAL $

Health Devices Evatuation Service

Form HD-103-771
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APPENDIX B

Inventory Card and Control Tag

(Biomedical Engineering Institute-Bogazici Universitesi)

BIOMEDIKAL CIHAZLARI ENVANTER KARTI

ISTANBUL TRENE2 1% S 1LCEst
.......... ETFAL ., ... HASTANESI
ENVANTER NO | CIHAZIN ADI CIHAZIN SAHIBl  |[KULLANLDIGI YER| KULLANANLARN AD! ve TELEFONU
12-113
KUVOZ BEBEK|PREMATJRE PREMATURE Ahmet Ustiin 115
BMAE _NO
34PD011001
DEMIRBAS NO | DE TBAS MODELive TIPi | SERI NO SIPARIS TARIHI| 12.1960
16385-90 27.000.TL. 2M - 1300 1593 - A TESLIM ALINIS TARIHI 02,1961

| iMALATCISI ve ADRES SATICISI ADRES! ve TELEFONU GARANTE  SORES! 2 YIL
KATI KABUL TARIHI 02.1961
DRAGER WERKE WEST GERMANY  |Bilge Ticaret ILK KULLANIS TARHI| 02.1961
 1STANBUL LK KULLANANI Ali Karaoglan
SAKIMKITABININ YERive ADEDI  [KULLANMA REHBERI YER| ve ADED| |AYAR SORUMLUSY Mustafa Ugar

PREMATURE 1 Adet

PREMATURE 1 Adet

BAKIM SORUMLUSU Mustafa Ugar

M.moiamm ventyot X

LE
20ZEL NOTLAR

"IEGISIKLIK

...1 Yildamey gent CALISMIYOR

PARASINI DEVLET UDED! X

KULLANILMIS 101
DUNER SERMAYEDEN ALINOE  .....

iieenaees DE TAMIRE ALINDI
ORJINALDE DEGISIKLIKLER YAPILDI

TAMIRL IMKANSIZ
DEMODE OLDU

cerenvenn BAGISLANDI . eveeos MALIDIR,




FREMDIX C

SETTING PRIORITIES
+ o

Equipment Control Frogram

Establishing an  Equipment Control FProgram is not a simple
undertaking, and involves many tasks. The first of these iz to
oprganize  an Eguipment Control Commititee and designate Eguipment

Control Officier, who will take the responsibility for the day-to
day operation of the program, While this will tabke zome time, a
number of tasks should begin immediately, before all program

detail are cany"lldated. Based on seventeesn extensive technical

and safety swveys undertaken by ECRI in hospitals ranging  from

e action and

S0 to  BOO beds,. the following immedisate couwr

grder of priorities are suggested

ﬂ

TR

1. Inspect Z20-volt wall receptacles, starting with special car

M

arpas, cardiac catheterization laborastories,

il
o
11
i
-
f
i
rd-
o
i
=
m
ju

rooms, and operating suwites, then proceeding to obhsre

o
”’I
[l
>
o

el
:J
1 "l
r-}.-
o
mi
’ 3

therapeutic, and general patient aresas. Improper wiring or groun-—
ding and excessive ground impedances showld be corrected. and all
two-blade receptacles and those which do not grip  the plugs
firmly ghculd be Fepla&ad with highest gusality of receptacles
available.Due to the lack of wuniform terminology among manufactu-

rers, it is not sufficient to order “"Specification Brade' recep-




tacles. Substitution of "eguivalent" devices by electrical supply
houses should not permitted. The difference in cost between the
receptacles of higher gualities and inferior ones is less  than

the labor cost of their installation. Use of lower-cost receptac—

les ie a false economy., since they will reguire replacesment more

Z. Ban the use of, and confiscate, all two—wire extension cords
adapters. Make hegavy-duty three-wire extension

cords available where needed until additionsl receptacles can be

installed.

ke

Z. lLocate every piece of clinical equipment, attach & Control
Mumber Tag to it, and create an Equipment Control Record. While
doing this.ingpect the line chord of all electrically operated.
equipment to determine that it hasz a three—prong plug; angd that
both cord and plug are in good condition. VYerify continuity
betwesen the grqunding pin on the plug and the chaszis with an

ohmmeter.

4. Inspect in detail all sguipment represented by the newly
created Equipment Control Records. Safety and pesrformance charac—

teristics should be measwed on those devices, and leakage cur—

rent  and other safety indices measured on all  other eguipment.
The Following categories, while not exhaustive, indicaste those
devices which are more critical,.or in which hazards are oore

likely. Devices are listed alphabstically within each categories.

Friority 1

Crvosuragical Units

]
~i




Defibrillators {(dizcontinue use of AC-output defibrillator)
Dialysis Machines
Dve Injectors
Electric Beds in special care areas
Electric Operating Tables
Electrocardiographs
Electrosurgical Machines
Examining Lights
External Facemakers (discontinue use of line—-powered
pacemakers)
Heart—lung Bypass Machines
Incubators
Infanmt Warmers
Infusion Fumps +
Mobile Imaging Intensifiers
Fobile X-ray Units
Monitors. bedside
Hoﬁitarﬁy central
Phveiologic FPressure Systems
Resuscitators
Suction Machines
Ultasonic Nebulizers
Friority =
Giathermy Machines
Heading Fads
Hubbard Tanks and Whirlpool Baths

Hyﬁathermia Machines

=6




Radiologic Equipment (fixed)
Therapeutic Lamps

Friority 3

Clinical Laboratory Equipment

Electri¢ Beds in general patient areas

Electric Examining Tables

Muscle Stimulators




AFPERDIX D

Altman®s BPiomedical Eguipment Database

The programs were designed as an integrated set of applica-

tion programs to provide most of teatures desired by a Riomedical

or Clinical Engineering Department. The primary Jocus during

.

development was equipment management. The program offer inventory
listings, histories, summariese and Freventive Maintenance schadu-
ling and procedures.

The program are all written in dBASE 1I. dPese was chosen

for its popularity and esase for use. Also, the flewibility of

N

dEASE offers the ability to change datas bases and eazily add
custom repoktﬁn
It includes 14 different programs which are

EIOMEMU . CHMD
The first program to run is always RIOMENU. I+ checks that the
date i1is pfaperly set, that all data files are avallable, initia—
lizes commbn memory variables, and finally, offers a choice of
programs to run.

BIDADD. CHD
EIDQDD.CﬂD adds or changes instruments in the master file,
BIDSTR.DRF. The progrém may run either from the menu or as &

&0



subroutine from EIOW0D.CHMD. The program adds or changes all

BIOMSTR fields except total.

EIDCWO.CHMD
The proogram BIOCWO.CHMD changes work orders previously entered by
EIOWO.CMD. It is a relatively complex program since it must  be
subtract totales from the eguipment master file before adding new
totals. The record must be searched by the data that_were input

even i+ they were wrong. The program will 1ot update the

BIOSUM.DEF summary database.

BIODISE. CHD

This program prints or displays & selected inventory. Unlike

BIOSROH.CHMD,  this program do zearch history. Sslection may

be by manufacturer, model, description and/or cost center.

-

BIOLIST.CHD

BIOLIST.CHMD lists the equipment inventory. The listings may be

b}

sorted by Identification number, manufacturer and model, descrip-

tion and cost center.

BIGFMI. CMD
The biomedical database enters PM Frocedure check listes and
prints  them on work arderaf Fach procedure allows for up to s
steps plus electrical safety. Bix tests canvbﬁ specified. Each
test may include items such as Defibrillator output, ESL-
readings, pressure, temperatures, ete. Allowable range are also
provided.' Siw routine replacements parts may also be listed with
each procedure along with part numbers, descriptions and costs.

The procedures are stored in EIDFM.DEF and include the date last

61




e

changed; The date remains until the proceduwre is  input or-
updated. The printed procedure will show thié date rather than
print date.

Thes program, BIOFMI.CMD  inputs  or  changes the procedure.

EBIOFMPFRT.CMD will list the procedure and BICOPMIDX.CHMD will print

arn index of &ll proceduress.

BIOPMILDX. CHMD
It provides two indexes of all PM procedures. The firet will be

be listed alphasbeti-

iij
ut

sorted by procedure number. The sscond wil

cally by manutactuwrer and model.

EIOFMPRT. CHMD

o de

ied FM oprocedure for documentation purposes.

m
o
n
ot
wly
ot

It lists & spe

BIOFMSCD. CHD

i

i mstrument

i

o

It schedules FM procedures by selecting

i)
%
jui
[

.
A
[
2
-

Thae program will provide the ability to schedule based on  manu-

facturer, model, description and department or any combination of

the above. BIOFMECD will search all matching instruments and

present the opportunity to changs PM scheduling,

ot

e M onumber,

o3

ta

us, and the sstimated houwrs for sach device.

i
ot

BIOECHD. CHMD ' .
It prints FM procsdures on work orders. It is possible to refor-
mate thes work orderse to match individual neeseds. The program list
manufacturer, model; serial number, description, PM procedure,

tests, parts to be repleaced and a brief summary listing the

numnbher ‘of work orders, repair houws, parts cost, labor cost,

b




repair cost, cost ratio,and date last serviced.

BIOSID. CHMD

This program lists all the work orders on a specific instrument.
BIOSID.CHMD will first find BIOMSTR record matching the 1D number.
fAfter printing the camplete’record, the program then finds all
work orders. These are then listed chrmnologically with totals at
the bottom.

BIOSREH. CHD

The search history program BIOSRCH.CHMD selects custom history
reports. The program allows searching by manuwfacturer, model,
description and cdat center. It iz also possible to use multiple
chﬁicea aﬁd abbreviated names. With this program, for example,

data may be obtained for all Infusion FPumps.

BIOSUM. CHMD

It provides department summaries that inciude totsls by month %ér
all departmentﬁ‘that had service performed. Totals will alszo be
shown For each technician campleting work orders for ths month.
The program>prompt5 for the month to report. It will then process
any work order added since the last time the program was run. The
processing  sums  the Mours in bthe BIOSUMRY database for  later

printing. By saving BINSUMRY totals, fewsr records need to  be

read for each report.

BIOWO. CHD
The program enters work orders into the BIOHIST.DBEF database. The
program will give the option of changing the master record. I+ a

change -is reguested, BIOADD.CMD is called as a subroutine. All




fields are presented for changing, including FM scheduling
status. 1§  the ID NMumber is not on file {(new instrument),
program will allow the option of adding the new instrument

then continue with inputting of the work order.

&4




AFFENDIZ E

BASIC Frogram Developed for Inventory Control

10 REW ¥iit ENVANTER Bid
20 BIK U1$4160},U28(100),U380100) , U45{100)
35 IR US§(1003,UB${100),U7$ (100}, UBS(100),UF$ (1003, U108 (100),ULIS {100}, UL2${1601,U138(100} U145 (100
1, UL3${1607, VL& 1100) ‘Ui7$ (160} 1, U185 (1003, Ui?i(lCUz
3? RER DATE
40 CLS :;LOCATE 4,39:FOR ¥i=1 TG B sPRINT CHRE{2201; @ HELT XX
Sl LOCATE 6,3% FBR 1¥=1 70 & : PRINT CHR$(2Z3}; : HEXT XX
&0 LOCATE 5,33: PRIHT "TARIH%;
704 LOCRTE 5,39:KL=B:B05UB 2080 & DAS=IN$
79 REW OPTIONS ‘
80 CLS :
%0 LOCATE 3,1: FOR X¥=1 TO B0 : PRINT CHRE(177); ¢ REXT XX
160 BOSUE 2210 : BOSUB 2210
110 PRINT CHR$LLT7)" *:;LOLOR 6,7 3 PRINT.® 1 YERI KAYIT “;TR {3
{401y : COLOR C,7 @ PRINT * 2 DEGISTIRKE ®3TAB(75); ¢ COLOR 7,0 ¢ PRI
120 GUSUE 2219
130 PRINT CHRE{177);" *:r:COLOR 6,7 ¢ PRINT ° 3 INCELEME *;TAR(35); @ COLOR 7,0 : PRINT TRE(4
- 0); ¢ COLOR 0,7 ¢« FRINT ® 4 ENVANTER FOSTASI BiTRE{TSN; : ok 7,0 1 PRINT TAE BI80) )3 CHRELITT
140 6OSUE 2210
150 PRIKT CHR$(17733° 2o:COLOR 4,7 ¢ PRIKT °F 5 BRAKA®;TAB(3S); « 0L
: LOLOR §,7 & FRIMT * & EKVANTER RAPOR ®3TAB{7S)4 : COLOR 7,0 : PRINT TR
140 BOSUR 2210
170 PRINT CHREU17733° #::COLOR 9,7 ¢ PRINT ° 7 DISKET DKUKA ®;TAB{ISH; @ COLOR 7,0
AE{4D); : COLOR 0,7 ¢ FRINT * 8 DISKETE VAIHA *3TRE{75); @ COLDR 7,0 1 PRINT TABIBO):E
180 50SUE 2210
190 FRIRT CHREUITT) ;:COLOR 0,7 ¢ PRINT ® 7 BASI
T&E(50); ¢+ CDLOR 0,7 : FRLFT“ 16 *;TRB(75); ¢ COLOR 7,0 : P
200 GBEUP 2210
21 EDSUR 2210
220 FOR %¥=1 T0 B0 : PRINT CHR§(1773; ¢ HEAT XX
2% REK CHOICE
730 FRIKT ¢ PRINT TaB(333;°BIRIKI SECIRIZ
280 SECE=INKEY4:IF SEC$="" OR (VALISEC#){1 DR VAL{SECE)}9] THER 280
950 O# VALISECE) BOTO 260,270,280,290,300,310,320,330,340,330 .
260 BOSUE 370 : BOTO 210
370 GDSUR 370 :BOSUE 1020:6070 BO
280 GOSUR 370 :6OGUE 1020 @ BOTO BO
250 BOSWE 370 : GOSUE 2560:60T0 BO
300 GOSUR 2220 @ GOTD B8O
310 B0SUB 2780:8070 €0
320 GOSUB 1990:8070 8O
330 GOSUE 1900 s GOTO 8O
340 CLS :BOTOD 360
350 GOTH BO
350G END

595 @ COLDR 7,0 ¢ PRINT T&B
NT THE(BO);CHR$L1TTH;

5

i

Or 7,0 « PRINT TRB{40};
B(E‘I: HR${1771;

: COLOR 7,0 ¢ FRIRT

['E DOMHME ":TAB{3SN
RIHT TRE{BO};CHRE (177}

{
R
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145 REW EQUIFKENT CONTROL NUHEER
370 LOCATE 22,1: PRINT *CIHAZIN KOD ROSU®;
380 LOCATE 22,20t ML=3 : GOSUB 2080 : KN$=IN¢
350 Y=VAL (KNS)
400 RETURN
§0% REM CREATE A NEK ENTRY
MO LS
420 COLOR 0,7 ¢ PRINT ® 1 ENVANTER NO.";TAB(30) : COLOR 7,0 : PRINT : PRINT
430 COLOR ©,7 ¢ PRINT ® 2 CIHAZIN ADI*;TAB(30) & COLOR 7,0 : PRINT : PRINT
440 COLOR 6,7 ¢ FRINT ® 3 CIHAZIN SAHIBI";TAB(30) : COLOR 7,0 : PRINT :PRINT
450 COLOR 0,7 : PRINT & KULLANILDIEI VER®;TAB(30) : COLOR 7,0 : PRINT :PRIRT
460 COLOR 0,7 ¢ FRINT ® 5 BHAE ND.;TAE(30) : COLOR 7,0 :PRINT :PRINT
470 COLOR 6,7 : PRINT * & DEKIRBAS ND.*;TAB(30) : COLOR 7,0 :PRIKT :PRINT
480 COLOR 0,7 ¢ FRINT ° 7 DEKIREAS DEGERI"; ?asctvy ¢ COLOR 7,0 tPRINT :PRINT
490 COLOR 0,7 ¢ PRINT ® B KODELL VE TIFI *jTAB(30) : COLOR 7,0 :PRINT :PRINT
500 COLOR 0,7 ¢ PRINT ® 9 SERI NUNARASI *ITAB(30) £ COLOR 7,0 sPRINT :FRINT
510 COLOR ©,7 : PRINT * 10 IMALATCISI VE ADRESI *;TAB(30) : COLOR 7,0 :PRINT :PRINT
520 LOCATE 1,32: Ni=68 : GOSUB 2080 : UL§(X)=IN$
530 LOCATE 3,32: HL=48 : GOSUB 2080 : U2§(1)=INS
540 LOCATE 5,32 ML=46 : BUSUB 2080 : L3$(X)=IN$
550 LUCATE 7,323 KL=4B : GOSUB 2080 : U&%(1)=INS
540 LOGATE 9,32: HL=4B : BOSUE 2080 : USH(¥I=INS
570 LOCATE 11,32: ML=48 : GOSUB 2080 ¢ UB$(X)=INg
580 LOCATE 13,32 ML=48 : GOSUB 2080 : U7§(X)=INg
590 LOCATE 15,32: ML=48 : GOSUE 2080 : UB#(X)=IN§
BOC LOCATE 17,325 HL=4B : GOSUB 2080 : US§(X)=INg
410 LOCATE 19,32: HL=46 : BOSUE 2080 ¢ Ui0§(X)=IN$
820 LOCATE 21,35
£30 FRINT *DESISTIRKEK IGTIVORHUSUNUZ 2  (E/H)
440 LOCATE 21,70:HL=1: BOSUB 2080 : AN$=INS
650 TF AKSCSUE® AND BNSCHUR® THEN 620
b60 IF AHS="H* THEN 720
670 LOCATE 23,30
680 FRINT *DEGISTIRKEK ISTEDIGINII NO.YU YAZINIZ *
690 LOCATE 23,70:HL=2:60SUE 20B0:A8=INS
700 IF VAL(A$IC DR VAL(A$)710 THEH 690 |
710 OR VALIA$) BOSUB 1520,15 50!1560,1580,1609,152&,1&4@,iéb&,ié%@ 1706: 6070 £20
720 CLS:PR=0
36 COLOR 6,7 :PRINT * 11 SATICISI VE ADRESI®;TAB(30} : COLOR
740 COLOR 0,7 ¢ FRINT * 12 TESLIK ALINIS TARIHI®;TAB(30) : O 1 7,0
750 COLOR 6,7 ¢ FRINT ® 13 GARANTI SURESI®;TAB(I0) : COLOR 7,0 :FRINT sFRIN
760 COLOR 6,7 & PRINT * 14 KATI KABUL TARIKI *;TAB(30) : COLOR 7,0 :PRINT PRI
770 COLOR 0,7 ¢ PRINT ® 15 ILK KULLANIS TARIHI*; TRE(30Y ¢ COLOR 7,0 tFRINT :PRINT
780 COLOR 6,7 = PRINT ® 16 BAKIK KITABI VERD ADEDI";TAB(30) : COLOR
760 COLOR 0,7 ¢ FRIKT * 17 KUL. REMBERI VERI ADEDL'; TPE(S" : COLOR 7,

!"l»a

7
(FRIKT $FRIRT
(FRIAT «FRINT
B30 COLOR ©,7 : PRINT * 1B CIHRIIN DURURU®*;TAE{30) OLOR 7,0 IR
810 COLOR ¢,7 @ PRINT * 1% ODENE BICIHI®;TABISO} : ﬁ “F 7,0 ¢ T
B20 LOCATE 1,32: HL=45 : GORUE Z0B0 ¢ ULI${Xi=IR%
£30 LOCATE 3,32: RL=48 : BOBUE Z0BD : UIZ${X)=IN¢
g40 LOCRTE 5,32: HL=4B : BOSUB 2080 @ UI3$(0)=Ik¢
_ESD LOCATE 7,32: Hi=2B : GOSUE 2080 : Ui4¢iXi=IR¢
§b0 LOCATE 9,32. RL=4B : BOSUB 2080 : UiSFU0)=IR¢
- 870 LOCATE 11,32¢ KL=48 : BOSUR 20B0 : Wibd{Xi=IN¢
BBO LOCATE 13,32: HL=48 : GOBUB 2080 : U178(X1=IN¢
890 LOCATE 15,32: HL=4B : BOSUB 2080 : U1B$(Xi=IN¢
00 LOCATE 17,32 KL=48 : BOSUB 2080 : U194{X1=IN$

fats




910 LOCATE 21,30
§20 PRINT "DEGISTIRMEK ISTIYORMUSUNUZ 7 {E/H} ®.

930 LOCATE 21,70:8L=1 :GDSUB 2080 : AK$=IN$

940 IF AN$(OPE™ AND AN${O"H® THEN 910

930 IF ANf="H" BOTD 1010

940 LOCATE 23,3C

970 PRINT *DEGISTIRMEK ISTEDIGINIZ WO.YU YAZINIZ *

980 LOCATE 23,70:Bi=2:60SUE 20B0:R§=IK$

990 IF VAL{A$1<11 OF VAL(R$)19 THEN 980

1000 0N (VAL{A$)-10) BOSUE 1720,1740,1760,1780,1B00,1820, 1840, 1860,18B0: 6070 910

1010 BOTO BO

1019 REH LIST and WODIFY ENTRIES

1024 LIS :

1030 LOCATE 1,1:C0LOR 0,7 « PRINT ® 1 ENVANTER NO.®;TRE{(30} : COLOR 7,0 :PRINT TAB(3Z2);Ui$(N)

1040 LOCATE 3,1;C0LOR 6,7 = PRINT * 2 CIHAZIN ADI®;TAB{30} : COLOR 7,0 :PRINT TAB{3Z);U2¢(D)

1050 LDCATE 5,1:COLOR 0,7 « PRINT ® 3 CIHAZIN SAHIBI®;TRE(30} ¢ COLOR 7,0 :PRINT TAB(IZ2);U3%(0)

1050 LOCATE 7,1:COLOR ©,7 @ PRINT ™ 4 KULLAWILDIBI YER®;TRB(30) : COLOGR 7,0 ¢ PRINT TREBIZZ};U43LD)
1070 LOGCATE 9,1:COLOR 0,7 : PRINT ® 5 BHMAE WO."3TRE(303 : COLOR 7,0 :PRINT TAB(32);U58(0)

1080 LGCATE 11,1:COLOR 0,7 : PRIKT ® & DEHIRBAS W0.°;TAB(30) : COLOR 7,0 :PRINT TAE{3Zi;Ub$ (X

1090 LOCATE 13,1:COLOR 0,7 : PRINT ® 7 DEMIRBAS DEGERI®;TAB(3() ¢ COLOR 7,0 :FRIKT TAE(32);U78(X)
1100 LDCATE 15,1:COLOR ©,7 ¢ PRINT ® & MODELYI VE TIPI®;TAB(30) : COLOR 7,0 :PRINT TRB{32);UB§(X)
1110 LOCATE 17,1:C0LOR 0,7 : PRINT ® 9§ SERI RURARASI";TRB(3G) : COLDR 7,0 :PRINT TRB(3Z};U%4(X)
1120 LOCATE 19,1:L0L0R 0,7 : PRINT ® {0 INALATCI ADI VE ADRESI®;TRE(3¢) @ COLOR 7,0 :PRINT TRE(3Z);U
1083}

1130 IF SEC$<0¥2" THEW 1240

§140 LOCRTE 21,1

1150 PRINT TAB(30); "DEGISTIRKEY ISTIVOR MUSUNUZ 7 (E/HI %

1160 LOCATE 21,70: ML=1 : GOSUB 2080 : AN$=ING

1170 IF éﬁi{>“E“ BHD BHECUHY THEH liéu

1180 IF AN§="H" THER 1240

1150 LOCATE 23,30:PRINT *DEGISTIRMEK ISTEDIGINIZ HD.YU YAIIRIL *j

1200 LDCATE 23,70:KL=2 : GOSUB 2080 : A$=IN$

12106 IF VAL(A$)<1 DR VAL(A$) Y10 THEN 1200

1220 ON VALUA$) SOSUB 1520,1540,1560,1580,1600,1620, 1640, 1640,1680,1700

1230 GOTO 1140

1240 LOCATE 22,30:PRINT °DEVRH ICIN C TUSUNA BRSIRII®

1250 A¢=IKKEY$:IF A$="" DR A${>*C" THEN 1250

© 1260 CLE:PR=D

1270 LOCATE 1,1:CO0LOR &,
}

1780 LOCATE 3,1:L0LOR 0,7 ¢ PRINT ® 12 TESLIN ALIRIS TARIRI™;TRE{(30) : COLER 7,0 :PRIKT TRB{3Z};U12%
{1

1250 LOCATE 5,1:COLOR ©,7 : F
1360 LOCATE 7,1:COLDR 0,7 ¢ P

~ey

; PRIKT ® 11 SATICIST VE ADREDI®;TRBIZG) o COLOR 7,0 :PRINT TAB(3Zi;UHI$X

[

HT ® 13 BARANTI SURESI®;TRE{30) : COLOR 7,0 :PRIRT TAR(3Z)iU135(N)

KT ® 14 KATI KABUL TARIHI®;TAB(30} @ COLOR 7,0 :PEIKT TAB(321;U14£(X)
1310 LOCATE 9,1:COLOR ©,7 ¢ PRIKT © 15 ILK KULLANIS TFFIHI"‘T B(30) ¢ COLOR 7,0 :PRINT TRE{32);U1SH(
L§]

1320 LOCATE 11,1:C0LOR 0,7 ¢ PRINT * 16 BAKIK KITABI YERI ADEDI®;TAB(30) : COLLR 7,0 :FRINT TRE(IZ);
U650

1336 LOCATE 13,1:C0LOR ©,7 & PRINT ® 17 KUL. REHBERI YERD ADEDI®;TAE(30) : COLOR 7,0 :PRIKT TAE(3ZH
Hi7stl

1340 LOCRTE 15,1:COLOR €,7 ¢ FRINT ® 1B CIHAZIK DURUMU®;TRE(30) @ COLOR 7,0 :PRIKT TAB(32);U1Bs(X)
1350 LOCATE 17,1:COLOR 0,7 @ PRINT ® 19 ODEWE BICIRI®;TAE(30} @ COLOR 7,0 :FRINT TAB{SZ2);U19%(X)
1360 IF SECH<3"2" THER 1480

1370 LDCATE 21,30

1380 PRINT *DEGISTIRMEK ISTINOR HUSUNUZ 7 {E/H)®

1390 LDCATE 21,70:¥L=1 : GOSUE 2080 : AR$=IN$§

1400 IF ARSSI"E® AND ﬁh-&z“H“ THER 1370

&7



1410 IF AN$="H® THEM 1510
1420 LOCATE 23,30

1430 PRINT “DEGISTIRNMEK ISTEDIGINIZ NO.YU YAIINIT ®

1440 LOCATE 23,70:HL=2:605UB 2080:A¢=IN$

1850 IF VBL(A$I<11 OR VAL(A$)Y19 THEN 1440

1460 O (VAL{R$)-10) BOSUB 1720,1740,1740,1780,1800, 1820, 1840, 1860, 1880
1470 600 1376 - ,

1480 LOCATE 22,1:PRINT TRB(30);°DEVAY ICIH T TUSUNA EASINIZ®

1450 A§=INKEY$:1F A$="" THEW 14%0

1500 IF A$<)°C™ THEN 1490

1510 RETUR

1519 REM HODIFY ENTRIES

S0 LOCATE 1,32:FOR I=1 TO #B:PRINT CHR$(32);:REXT I

{530 LOCATE 1,32 : ML=48 : BOSUB 2080 & U1$(X)=IN4:RETURN

1540 LOCATE 3,32:FOR I=1 TO 4B:PRINT CHR$(32);:NEXT I

1550 LOCATE 3,32 @ KL=4B : BOSUB 2080 : UZ$(X)=INs:RETURN

1540 LOCATE 5,32:FOR I=1 TD 4B:FRINT CHR$(3213:NENT 1

1570 LOCATE 5,32 : HL=48 : GOSUB 2080 : USE(Y)=IN$:RETURM

1580 LOCATE 7,32:FOR I=1 TO 4B:PRINT CHR$(3Z};:HEXT 1

1590 LOCATE 7,32 ¢ KL=4B : BOSUB 2080 : UA${X)=IN§:RETURN

1600 LOCATE 9,32:F0R I=1 TO 48:PRINT CHR$(32)3:NEXT 1

1610 LOCATE 9,32 & HL=48 : BOSUB 2080 : US§(X)=INe:RETURN

1620 LOCATE i1, 3L.F R I1=1 T0 4B:FRINT CHRS(32)3:HEET 1

1630 LOCATE 11,37 :ML=4B : GOSUB 2080 : Ub#(X)=IN§:RETURN

1640 LOCATE 13,32:F0K 1=1 TO 48:PRINT CHRE(3Z};:HEXT 1

1550 LOCATE 13,32 ¢ HL=48 : GOSUR 2080 : U7$(X}=IN$:RETURN

1660 LOCETE 15, 37~FBR 1=1 T0 4B:PRINT CHRS(32);:HELT I

1670 LOCATE 15,32 & HL=4B : GOSUB 2080 : UB%(X =IN$: RETURN

1680 LOCATE 17,32:FOR 1=1 T0 48:PRINT CHRE(32)3:KENT I

1690 LOCATE 17,32 : KL=48 : BOSUB 2080 : U9H(X)=IN:RETURN

1760 LOCATE 19,32:FOR I=1 TO 4B:PRINT CHRS (32)3:KEXT I

1710 LOCATE 19,32 ¢ KL=48 : BOSUE 2080 : U10§(1)=IN§:RETURN

1720 LOCATE 1,32:FOR 1= TO 48:PRIKT CHRE(32);:HEXT I

1736 LOCATE 1,32: EL=4B : GOSUB 2080 & UL1$(Y)=IN§:RETURN

1746 LOCATE 3,32:FOR I=1 TO 48:PRINT CHRE(I2);:REXT I

1750 LOCATE 3,37: KL=46 ¢ GOSUB 2080 : UI2$(X)=IN$:RETURK

1760 LOCATE 5,32:FOR I=1 T0 48:PRINT CHRE(3ZI;eMEXT 1

1770 LOCETE 5,32: HL=46 : BOSUR 2080 : Wi3$(1)=IMs:RETURN

1780 LOCATE 7,32:FOR I=1 TO 48:PRINT CHRE(32Vj:NEXT I
790 LOCATE 7,32: BL=48 : GOSUR 2080 : B14$(X)=ING:R
1800 LOCATE 3,32:FOR I=1 TO 4B:PRINT CHR${32);:MEXT
1610 LOCATE 9,372: NL=48 : GOSUB 2080 : Ui5¢(X)=IN§:RETUR

1820 LOCRTE 11,32:FOK 1=1 TO 4B:PRINT CHRE(3Z)yaMENT I

1830 LOCATE 11,32: KL=4B : BOSUB 2080 @ UL (Xi=ING:RETURK

1880 LOCRTE 13,32:FOR I=1 TO 4B:FRINT CHR$ (3203:HENT I

165 LOCATE 13,32: KL=68 : BUSUB 2080 : U17$(X)=IN$:RETURK

1860 LOCATE 15,32:FOR I=1 TD 4B:PRINT CHR$(32}i:NENT I

1670 LOCATE 15,37: ML=4B : GOSUB 2080 « ULB$(XI=IN§:RETURE

1880 LOCATE 17,32:FOR 1=1 T0 4B:FRINT CHR$(32Vi:HENT I

189G LOCATE 17,32: RL=B : GOSUB 2080 : U19$(1)=IR$:RETURE

1899 REH PUT D&TA

1900 CLS:LOCATE 15,4:FILES ‘ﬁ: LOCATE 10,4:FRINT *YRZNAY ISTELIBINIZ FILE ADI:®

1910 LOCATE 10,40:HL=B:EOSUB 2080

1920 F§="fs "+IN§4* DAT®

1930 GPEX F$ FOR DUTPUT &5 &1

1940 FOR X=1 T0 100

*

TURK
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1850 BRITE #1,U18(X),U284X),U341X), U488 (XY, US$ (X1, 064 (X3, U74 (1), UBS (XD, B9§ LX), U10S (X}, U1 000 U12$4K)
LS00 U1A$ (1), ULS§ (0 U184 {10, U178 003, BIBE (YD, HIBE1N) :
1960 REXT

1570 CLOSE &1

1980 RETURN

1985 REM RETRIEVE DATA

1990 CLS:LOCATE 15,4:FILES “A:®:LOCATE 10,4:PRINT °DKUMAK ISTEDIBIKIZ FILE ADI:®

2000 LDCATE 10,40:KL=B:B05UE 2080

2010 FE="Rr"+INE4" DAT"

2020 OFEN F¥ FOR INPUT A5 ¥t

2036 FOR ¥=1 70 100 :

2040 INPUT #1,U14(X),UZ8 (X),U3$ (), U44 (1), U5 0X) , Ub$ (X3, U7$45) ,UBE E00, UF4 00, BI04 (0, UT 14 UKD, U128 ()
HUL3E00) U188 (XD, D15 O0 U168 (1), U176, U188 (X1, U198 (1)

2650 KEXT ¥

2060 CLOSE #t

2070 RETURN

2579 REM READ CHRRACTER FROR THE KEYEOARD

2080 INE="":7§=""110=0:FOR 1=1 TO BL:PRINT CHR${196);:NEAT:FOR I=1 T EL:PRINT CHRE(Z9)3:REXT
2090 T$=INRKEYS ¢ IF I3="" THER 2090

2100 IL=LEM{IN$)

2110 7=85C{IH

2120 1F 1=27 THEK 89

2130 IF {1432 OR 11227 BRD <313 AKD I<3B THEW 2050

2140 IF 1=13 THEN IN$=KID${IN§,1,7L) :FOR I=IL TO KL:PRIKT CHRE{32);:MEXT:RETURK
2150 IF 1= AND ZL>0 THEN IN§=LEFT$(IN§,ZL-1) sPRINT CHR$(29);CHR$ (196} ;CHRE(Z9} ;e BOTD 2090

2180 IF 1=B #HD IL=0 THEK 2090

2170 IF 1LoHL-1 THER 20%0

2180 IN3=1H+1§ '

2150 PRINT 1%,

£200 BOTO 2094

2210 PRINT CHRE(177)3: FRINT TRB{BOT;CHRE{177)4:RETURRN

2219 RER SEARCH ENTRY

2225 TLS

2230 COLOR 0,7 ¢« PRINT ® 1 EWVANTER KURARRSI";TAB(30) ¢ COLOR 7,0 @ PRINT @ PRINT
2240 COLOR 0,7 : PRINT ® 2 CIHAIIM ADI®;TRE{(30} & COLDR 7,0 : PRINT @ PRIXT

2250 COLOR 0,7 + PRINT- ® 3 BNAE HUMGRASI®;TAB{(Z0) ¢ COLOR 7,0 + PRIRT : PRINT

2260 COLOR 0,7 : PRIKT * & IMALATCISI®;TAB(3O) & TOLOR 7,0 ¢ PRIKT @ PRIXT
70 LOCATE 10,30:PRIKT "BILED SATIR H:® )
2280 LOCATE 19,50:KL=1:60GUE 20B0:48=IN%

22%0 0¥ VAL(A%Y BOTO 2300,2314,2320,2330

LOCATE 1,32 ¢ RL=4B : BOSUE Z0BO : BARS=I1N4:60T0 2380
LDCATE 3,32:KL=48:G0SUB 20BG: ARRS=IH$:E0TD 2340

LDCATE ‘5,32:HL=48:5605UB 2080: ARAS=IR$:E0TD 2340

) LOCATE 7,37:KL=4B:B05UE 20B0: ARA$=1H%:B0T0 2340

LOCATE 10,30:FRINT "DEGISTIRKEY ISTIVORHMUSURUL ? {E/HI®
LOCRTE 10,70:HL=1:B05U8 20B0:ARi=1H3

IF RHS{HSH® AND AMSCHCE" THER 2340

IF RHE="E" THEW 2350

O VAL{a#) BOTOD 2390,2420,2450,2480

FOR ¥=1 10 100

IF ARA$=U1$(X) THEM CND=X:X=0:80TD 2310

NEXT &

FOR ¥=1-7D 100

IF LEFTS(BRA$,5)=LEFT$(L24(X),3) THEN CKO=X:¥=0:8010 2510
80 NEXT ¥

2450 FOR ¥=t 70 100

2460 IF BRA$=USE(X) THEK CRO=Y:¥=0:8070 2510

2470 KEXT &
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Z R =1 10 100

2435 IF LEFT (ARAF, ) =LEFTELUL0§ (X3, 31 THtN CNO=Y: X=0: 6070 2510
2500 HEXT X

2510 LOCATE 16,1:FRINT "ARADIGINIZ CIHAZIN KOD ROSW:®

7570 LOCATE 16,30:1F CHO{Y0 THER PRINT CHD ELSE COLOR 6,7:PRINT "BULUNAMADI®:COLOR 7,0
2530 LOCATE 22,30:PRINT "DEVAN ICIN © TUSUWA BASIKII®

2540 A$=IRKEY#IF A$="" OR &4{>°C" THEK 25330

2550 RETURN

2359 RER PRINT OUT

2560 WIDTH "LPT1:®,132:LPRINT CHRE(147,"5T0K POSTASI ©

2570 LPRIKT°TARIH: *;DA$;CHRE(ID)

2580 LFRINT®  EHVANTER KURARASI R34

Z5%0 LPRIKT®  CIRAZIN AD1 v 384
2500 LPRINT®  CIHAZIN SAHIBI T U
2610 LFRINT®  KULLANILDIBI VER HIATILE 144
2620 LPRIRT®  BRAL NURARASI T husdin

2630 LPRINT®  DERIRBAS KUMARAEI HIRHTS 184
“2640 LPRINTY  DERIRBAS DEGERI t R UTE
2650 LFRIKT®  BODELI VE TIPI IR 388

2650 LPRINT®  GERI MUHARASI ¢ "UREN)

2670 LFRINT®  IWALATCISI VE RDRESI ¢ ®;U10$(0)
2580 LPRINT®  SATICISI VE RDRESI ¢ BUiEEY)
2690 LPRINT®  TESLIKM ALINIS TARIRI @ ®jUiz¢{
2700 LFRINT"  BARAKTI SURESI v S HISE0
2710 LPRINT®  KATI KEBUL TARIHI HRHUEEEY
3720 LPRIRT® ILK EULLARIS TARIE] HIRH L8
Z730 LPRINT®  BaKIM KITRBI YERD RDEDI: "jUL&#(X)
2740 LFRINT®  KUL. REMBER] VERI ADERI: ®U178(%)
2750 LFRINT®  CIHAZIN DURGRU y RpUIBE(R)
2760 LPRINT®  ODEWE EICIHI s PUlREN)
2774 RETURR -

2779 REW REPORT

2780 CLE:B=0

2790 COLOR 0,7 ¢ FRINT ® 1 ENVAHTER NUBARASI®;TAB(301 @ COLOR 7,0 @ PRIET @ PRIET

2800 COLOR 0,7 : PRINT * 2 CIHAZIN Fﬁi“:295(38‘ : COLOR 7,0 ¢ PRIKT ¢ PRINT

2B10 COLOR 4,7 : PRINT * 3 HULLARILDIGI Htﬁ“ TAE{30 ¢ [BLOR 7,0 ¢ PRINT @ PRINT
7,0 rEQ : PRINT

2820 COLOR 6,7 « PRINT ® & IRALATCISI®;TA (300 1 COL F
283G LOCATE 19,30:PRINT “BILBL SATIR HO:*

2840 LOCATE 10,50:KL=1:G06UB L&uU Bi=1H¢

2850 DM YAL{R%) BOTO 2B40,287 {,28%0

2BEG LDCATE 1,32 ﬁL—iE H bSaUk 2080 1 ARR$=ING:EDTD 2340
2870 LOCATE : £=INEBOTE 2900

2880 LODATE £:6070 2500

2890 LOCATE 7 .gz fiL= 48 bDS i zwpﬁ Q“H$ INE:B0TH 2900

2900 LOCATE 10,30:FRINT "DEGISTIRNEK ISTIYORRUSURUZ 7 (E/H)®
2910 LOCRTE 10,70:RL=1:G05UB 2080: ARE=IKE

2920 IF BHECEH AND AREOOTE" THER 2340

2530 IF BK$="E® THEW ZB30

2640 O VAL{A$) BOTD 2950,2%E60,3010,3040

2950 FOR ¥=1 70 100

2550 IF ARAS=U1#{1) THEH RE(D)= Y 18=041

2970 BEXT ¥ BOTO 3070

2985 FOR ¥=1 1O 100

2990 IF LEFT4{ARAE,5)=LEFT$(U24(X),3) THEN RE(G)=X:0=0¢l
000 MEXT ¥: BUTD 3070

—
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3010 FOR X=1 TO 100

3020 1F ARA$=U4$(X) THEK RE(E)=Y:B=0+1

3630 HEXT ¥: BOTOD 3070

3040 FOR X=1 TO 100

3050 IF LEFTS (RRA$,3)=LEFTS(UL0${X),3) THEN RE{B)=¥:0=0+1
3080 NEXT X

3070 FOR L=0 TO B-1:X=RE{B):50SUB 23&0: MEXT

3680 6070 &0

71



YENI EAYIT 2 DEGISTIRME

INCELEME ENVANTER POSTASI

- ARAMA EMVANTER RAFOR

hd DISKET ORUMA DISKETE YAZMA

BASICTE DOMME

BIRINI SECIMIZ

CIMAZIMN EOD NOSU e
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o
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9

10

CENVANTER MO.

CIMAZIN ADI
CIHAZIH SOHIEI
EULLANILDIGTI YER
EHGE MNO.
DEMIREBAS NO.
DEMTREBAS DEGERI
MODELT VE TIFI
SERT NUMARAST

IMALATCIST VE ADREST

12-113

KUVOZ BEREE
FREMATURE
FREMOTURE
TAFDOLI00] ¥
14638590
E7.000 T.L.
EM»lEbQ
5950

DRAGER WERKE- WEST GERMANY

DEGISTIRMEN ISTIVORMUSUNUZ 7

(E/H)



1&

A7

18

19

SQTIEISI VE ADREST
TESLIM ALINIS TARIMI
GARANTT SURESIT

FATT EABUL TARIHI

TLE BEULLANTE TARIHI
BakIM EITABT YERD ADEDI
EUL. REHBERI YERI ADEDI
CTHAZIN DURLIMU

ODEME RBICIMI

BILGE TICARET-ISTANEUL
G2, 1961

2 OYIL :

02, 1961

0% . 1941

FREMATURE -1 AD.

FREMATURE ~1 AD.

1 YILDAN BERT OALISMIYOR

FORASINT DEVLET QODEDT

DEGTSTIRMERE 18TIYORMUSUNUZ

(E/HY

DEGISTIRMERE ISTEDIGIMIZ MO.YU YRZINIZ

1

{2



Aley T 12-113 ' ' MEMU
Worksheet Range Copy Move File Frint Graph Data Guit
Global, Insert, Delete, Column-Width, Erase, Titles, Window, Status
sl & €
12113 EUVOZ BEBEK ' FREMATURE
121173 FUVOZ BERER FREMATURE
1231173 FUVDZ BEBER FREMATURE
12-11% EUVDZ BERER v PREMATURE
15260 RESUSITATOR BERER FREMATURE
12-114 FUVOZ BEBRER TASIMA FREMATURE
1Z2-7329 ETUY KURY 2. CcOCuw
10-3208 ASFIRATOR ' F. COCUK
10-208 ASFITRATOR . . . COCUE
12-712 NEBULIZER ' Cocu
10208 ASFTRATOR SO
10778 BANTRIFUJ COCLK
11~-407 ERG COCUE
10-208 ASFIRATOR CERRAMHI COCL
- IMSUFLASYON CIHAZI DOGUM
11-490 ELERTROKOTER DOGUM
15657 TARAYICT DOFPLER DOGUM
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18 18-457 TARAYICT DOPPLER <o DOGUMA
19 10208 ASF TRATOR 2. DOGUM
20 106-208 ASFIRATOR 2. DOGUM



APPENDIX F

(BME ENSTITUSU'NCE UYGULANAN)
BIYO-MEDIKAL CIHAZLARIN ENVANTERI YONTEMI

A, Istanbul Icindeki Hastahaneler Icin Yapilacak Olan Igler :

1.

2.

10,

11.

12.

Enstitii Midiirii Hastahane Midiirii ile goriigerek ekip lideri ve yardimcila-
riyla hastahaneye ziyarete gider.

Baghekime envanter nedenini ve metodunu agiklar. Envanterin baglama miisa-
desini talep eden ve cgaligacaklari bildiren mektubu Baghekime verir.

Baghekim envanterin saglikli yapilabilmesi igin hastahane personelinin
servis geflerine ve Ayniyat Saymanligina gerekli yazili talimati verir. v
Ayrica ekibin muhatab olacagi bir yetkiliyi belirtir. (Danignan Koordinatdr)

Zkip hastaheneyi koordinatdriin nezaretinde ziyaret eder ve ilgililerle
tani1gir, kismende Biyo-Medikal cihazlar hakkinda 6n bilgi elde etmig olur.

. Ekip lideri hastahanenin en son envanter kayitlarinin bir kopyasini Baghekim'-

den veya Ayniyat'tan temin eder.

Ayniyat'tan alinan envanter ertesi giin ekip tarafindan incelenerek ekip

icin envanter galigma programi hazirlanir. (Bu programi hazirlayabilmek ig¢in.
koordinatdrden hastahane servislerinin g¢aligma zamanlari ve saatlerin tespit
edilerek, doktorlarin galigmalarini aksatmayacak zamanlarda yapilmasi gerekir.

Bu programin ilgili servislere telefonla veya yerlerinde konusarak mutabakatla~

ri alinir.

. Programa gdre formlar, etiketler, ayna, pens, fener v.s. malzeme Enstitii'de

hazirlanarak tespit edilen giin ve saatte ekip elemanlari hastahaneye gider.

. Yastananeye varildifinda koordinatdre gelindigi bildirilir, kimlik gbsterge-

si elde edilir. (¥n .yaka karti, {iniforma ...) Onceden kararlagtirilan gekil-
de elemanlar béliimlere dagilirlar. '

Envanter bitirilmezse tamamlanabilmesi icin gerekli sonraki ziyaret giinii
alternatifi ile tespit edilir.

Envanter bitirildiginde, biitiin ekip birlikte derledikleri envanter ile Ayniyat
Saymanligi'ndan aldiklar:i listeyi ve servistenc¢ikarilanlarin listesini kontrol
ederler. Farklari ve nedenlerini tespit ig¢in Ayniyat Saymanligi'na giderler.
Gerekirse tekrar ilgili servis yetkilileriyle konugarak envanter liste ve
kartlarinin o yila ait son seklini tespit ederler.

Ekip, enstitiiye d3merek sonucu Biyo-Medikal Mihendisligi Enstitiisii miidiirline
teslim eder. Enstit’i midiirli durumu inceledikten sonra, degerlendirilmig ve
drnegine gbre tasnif edilmis 4 takim envanter dosyasi ve 4 takim envanter karti
hazirlatir. Hazirlanan envanter dosyasi ve envanter kartlarindan 2 takimina
enstitii miidiirii yaz1 ile hastahane baghekimine ve bir takiminida Saglik ve
Sosyal Yardim Bakanligi'na yollar.




B. Istanbul Digindaki Hastahaneler lcin Yapilacak Olan Isler

1. Hastahane Baghekimi'ne ekli 3rnek mektup Enstiti Ifidlirii tarafindan gbnde-
rilerek envanter igin gelinebilecek tarihler alternatif]i olarak bildiri-
lerek, mutabakat istenir. Ayni mektup Valilige ve 11 Saglik Midiirliigi'-
ne génderilir.

2. Yaziyla veya telefonla elde edilen mutabakat {izerine ekip liderinin bas-
kanliginda o vilayete gidilir. (ifimkiinse hastahanenin tahsis edecegi
yerde kalinir ve galigmaya orada baglanir).

3. Baghekim envanterin sa3likli yapilabilmesi i¢in hastahane personeline
servis geflerine ve Ayniyat SaymanliZi'na gerekli-yazili talimati verir.
Ayrica ekibin muhatab olacagi bir yetkiliyi belirtir. (Danisman, koordina-
tor) :

4. Ekip hastahaneye koordinatdr nezaretinde ziyaret eder ve ilgililerle tani-
sir, kismende Biyo-Medikal cihazlar hakkinda ¥n bilgi elde etmisg olur.

5. Ekip lideri hastahanenin en son envanter kayitlarinin bir kopyasini Bag-
hekim'den veya Ayniyat'tan temin eder.

6. Ayniyat'tan alinan envanter ertesi giin ekip tarafindan incelenerek ekip
icin envanter calisma programi hazirlanir. (3u programin, koordinatSrden
hastahane servislerinin ¢alisma zamanlari ve saatleri tespit edilerek,
doktorlarin caligmalarini aksatmayacak zamanlarda yapilmasi gerekir).

7. 11gili servislerle telefonla veya yerlerinde konugarak, program icin mu-
tabakatlari alanar.

rd N
8. Programa gdre formlar, etiketler, ayna, pens, fener v.s. malzeme hazirlanir

ve tespit edilen giin ve saatte ekip elemanlari hastahaneye gider.

9. Hastahaneye varildiginda koordinatdre gelindigi bildirilir, kimlik gdsterge-
si elde edilir. (5n yaka karti, lniforma ...) Hnceden kararlagtirilan gekil-
de elemanlar ellerinde liste ve bos envanter kartlariyla bdliimlere dagilir-

lar.

10. Envanter bitirilmezse, tamamlanabilmesi igin gerekli sonraki ziyaret giind
alternatifi ile tespit edilir.

11. Envanter bitirildiginde, biitiin ekip birlikte derledikleri envanter ile Ayniyat
Saymanligi'ndan aldiklari listeyi ve servisten g¢ikarilanlarin listesini kontrol
ederler. Farklari ve nedenlerini tespit icin Ayniyat Saymanligi'na giderler.

Gerekirse, tekrar ilgili servis yetkilileriyle konugarak envanter liste
ve kartlarinin o yila ait son geklini tespit ederler.

12. Ekip, enstitiiye ddnerek sonucu Biyo-Medikal Mihendisligi Enstitiisli miidiirline

teslim eder. Enstitii midiri durumu inceledikten sonra, degerlendirilmig ve
drnegine gbre tasnif edilmig 4 takim envanter dosyasi ve 4 takim envanter
kart1 hazirlatir. Hazirlanan envanter dosyasi ve envanter kartlarindan 2
- takimini Enstitii midiirl yazi ile hastahane baghekimine ve bir takimini da
Saglik ve Sosyal Yardim Bakanligi'na yollar.
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