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A WHITE PAPER FOR MEDICAL PROFESSIONALS

Today’s printing heeds
dre more diverse than

ever before, with dn
expunhded range of
diaghostic imaging
moddilities, camerds
in the OR und the
digitdlization of
information in
depdrtments from
pathology
labordatories to
ophthdlmology.

EXECUTIVE SUMMARY

Even in today’s digital age, hardcopy image output remdins sighificant throughout the medicdl
environment. With diminished printing volume, however, ussessing specific prinfing heeds und
purchusing dppropriate technology is key to efficient und cost-effective print planning.

This white puper examines the requirements of various hedlthcare printing dpplications, as well
us printer technologies, yudlity medsures, specidl features and more to help medicdl professiondls
plun appropriate purchuses.

I. THE ONGOING NEED FOR HARD COPY IMAGES

The file rooms ure shrinking, and darkrooms have gone dim. But, hardcopy s still very evident in
hedlthcuare. What is driving the ongoing demaund for printed imayes?

Communicution with other medicul specidlists is one unswer. Cliniciuns viewiny diughostic
images-from yenerdl practitioners and surgeons o specidlists such us heuroloyists und orthope-
dists-often prefer hard copy. These doctors, who look at images only occusiondlly and have ho
training in digital reading, often find working with electronic duta unnecessurily complex und
time-consuminyg. Moreover, hardcopy output helps uvoid the dll-foo-common incompdtibilities
umony PACS (picture urchiving und communicutions systems) solutions.

When it comes to radioloyists, some dlso prefer film ufter years of hard copy reading. And, of
course, printed diagnostic images often dare the edsiest to provide to pdtients.

Additionully, in u runge of medicul speciulties, purticulurly surgery, imuyges ure used in upplicu-
tions beyond putient diugnhosis. Hurdcopy dlso is often the simplest und most reliuble meuns of
sharing these.

No one would argue that as digital imaging expands, print volume is shrinking. The challenge
today is finding medicdl prinfing solutions that meet d facility’s comprehensive heeds efficiently
und cost-effectively.

Il. IDENTIFYING YOUR SPECIFIC PRINTING NEEDS

While lower in volume, today printing heeds dare more diverse than ever before with un expaunded
range of diagnostic imaging moddlities, camerds in the operating room aund the digitalization of
informution in depurtments from putholoyy luborutories to ophthalmoloyy. Combined with this is
un ohyoiny volume of putient and administrative reports dlso often creuted in hard copy.

Most medicul facilities will reulize greuter efficiencies und cost-savings by purchusing various
printers fine-tuned fo their specific heeds than by opting for ohe of toduy’s dll-purpose printers
that typicdlly provides muny options u site will hever heed. A custom-crafted multi-printer solu-
tion will ulso offer built-in redunduncy und the ubility to site units neurby users us well us to select
speciulized workflow-enhuncing feutures not offered on lurger, multi-purpose devices. As med-
icul facilities seek to updute or enhunce their printing, the first step is to identify their full range
of printing heeds und review toduy’s printing options.

A. RADIOLOGY AND RELATED DIAGNOSTIC IMAGES

For pdtient diagnosis

In radioloyy, uccurate diagnosis is critical. The most important considerdation in selecting any
radioloyy printer-and printers for any anatomicul images used for patient diagnosis-is whether
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DICOM

DICOM stands for digital
information communications
in medicine, which has
become the standard format
for managing, storing, printing
and communicating images
and information for most diag-
nostic imaging modalities.

A DICOM file or object is a
data set that contains not only
a medical image, but informa-
tion about the patient. DICOM
files can be exchanged
among DICOM-compliant IT
solutions, and are typically
managed by PACS (picture
archiving and communica-
tions systems). DICOM-compli-
ant hardware, such as a print-
er, may be attached to a
DICOM PACS network or
directly to a modality.

DICOM files also support relat-
ed services, including printing.
All DICOM files include a stan-
dard calibration that ensures
consistent appearance on
different printers’ hard copy
printouts and displays.

diugnostic yudlity output is needed for primury reuding by u rudioloyist or other medicul speciul-
ist. For most imaging modudilities, resolution is the key factor determining diagnostic gudlity, with <
300 to 400 dpi us u rule of thumb. Multiple fuctors, however, uffect the quulity of imuge output.
(See IV. Judying Print Quulity, below.)

Supyport for the DICOM (digital imuge und communicutions in medicine) (See Sidebur) format, the
stundurd for diygitul diughostic medicul imuye storuge und communicution, muy be required for
some upplicutions. A wide vuriety of ufforduble, versutile DICOM printers is availuble. These ure
the best choice for muny types of rudioloyy printing. However, hon-DICOM devices cun uccept
DICOM files when eyuipped with converter boxes. Whether a moddlity requires monochrome or
color output dlso Must be considered.

Additionully, most medicul prinfing upplicutions cull for u medicul yrude device, which meets
certuin criteria that guarantee sufety und performance in the chullenging hedlthcuare environ-
ment. Most diugnostic medicul imuging printers dlso will require some type of FDA 510k pre-market
cleurunce. (See Sidebur)

* CR/ DR, CT and MRI

CR/ DR, CT und MRl imuges ure generdlly output on monochrome film in 300 dpi resolution. As
inherently DICOM dutu, they usudlly ure routed through u PACS for munugement und require
u DICOM printer, such us the Sony FilmStution UP-DF500, UPDF550. Becuuse film format varies
with the unatomy involved, u DICOM printer should uccommodute a variety of film sizes-from
11x14-inch to 14x17-inch for CR und DR to 10x12-inch for MRI reconstructions to 14x17-inch for
multiple slices of MRI und CT. Becuuse these multi-slice imuges are typicdlly printed severdl on
u puge, imuye luyout und therefore film size ulso involve physiciun preference.

* Full-Field Digital Mammography

According fo MQSA (Mummoyruphy Quulity Standards Act) regulations, dll imaging sites
must own or huve uccess to u printing device to produce mummoyrums in hard copy ut
the pdtient's request.

Detdiled DICOM, full-field digital mammography (FFDM) imuges cull for higher resolution
than most other modulities und u speciul FFDM high-resolution DICOM device. While
specific 510k cleurance for o mummogyraphy printer is hot always reyuired, Many Mam-
moyruphy printers do huve cleurunce.

The FDA provides specific, standurdized guidelines for mandatory Q/C procedures on
cleured devices. Users of printers without cleurance must rely on the munufucturer to
ensure they are meeting FDA reguirements.

Q/C procedures-from phuntom imuyge gudlity meusurements to detector culibration-ure
fime consuminy und reyuired weekly or even duily. Therefore, selecting a mummogyraphy
printer specificully optimized for these Q/C checks dlso is importunt. Sony’s Mummogyruphy
FilmStution UP-DF780 is un FDA 510k cleured high-gudlity printer for mummography with g
ranye of speciul features optimized for the moddlity.

* PET/ NM (Nuclear Medicine) PET/CT

PET, NM und PET/CT imuyes ure most often interpreted on specidlized digitul workstations,
but muy occusionully be provided on film or puper to hon-rudioloyists followiny u rudiolo-
yist's primary reud. Becuuse dll these moddlities are hatively DICOM und are usudlly print-
ed in color, they require u color DICOM printer. Print media size varies with anatomy as well
us physiciun preference, typicdlly runging from 8x10-inches to 14x17-inches. PET und NM
images are inherently lower in resolution than most radiology images becuuse they involve
the udded dimension of time. But, PET/CT involves higher resolution CT imuges und heeds
un uppropriute imuyge yuulity.
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Whuatever the moddiity, * Ultrasound

: Ultrasound imuges ulso are of lower resolution than many other modudlities und dre yeneral-
ds pdu (@] -
) Sk It of their market ly read diughosticdlly in redl fime on digitdl displuys. However, when not on site during the
ing efforts, many exdm, radioloyists, or other specidlists involved dre often presented with ultrusound prints for
imaging sites pro\//de preliminary evaluation. These prints are important because they help determine the course
referring phys/c/uns of the exam und ultimutely play d role in diagnosis.
with attractive, edsy- Typicdlly, ulfrusound printers dre compuct, uffordable thermal devices. Often, they dre
to-reud images in the dedicuted to u single ucyuisition device und ure brought to the putient locution on curts.
referrer’s ,oreferred Sony offers u broud selection of high-performunce choices suited to most heeds.
formuts. Ultrasound printers should be selected with the specific ultrasound system und exam in

mind. Most video-bused ultrusound systems require un unuloy video printer, while hewer
digitul systems require printers with digitul interfuce. Generdlly, 2D exums ure output to
thermal A6 puper. Toduy, u ygrowiny humber of ultfrusound devices support DICOM,
particularly 3D und 4D (Moviny 3D imuyes) imuges und therefore reyuire a DICOM
printer. If desired, these exums muy be sent to u yenerul depurtment DICOM printer,
such us the Sony FilmStation.

Color ultrusound imuges are used for curdiuc und vusculur upplicutions, us well us 3D/4D
women's imuging and usudlly dare printed on A6 or full puge puper. Sony supports these
applications with its UP-D25MD und UP-D80OMD printers.

With hundheld ultrusound devices growing in popularity, today perhaps the largest trend
uffecting ultrusound printing is the increusingly compuct size of ucquisition devices.
When puired with smailler printers, the result is eusily muneuveruble curts und more
streumlined exums.

* Fluoroscopy

Whenh used diagnosticdlly, the moving x-ray images of fluoroscopy (C-arms) dre typically
interpreted in reul time by u physiciun on u video monitor. The imuyes ure printed for med-
icdl records only (See “physiciun reporting educution und records,” below). Fluoroscopy
dlso is frequently used to provide surgicul guidunce, but these images are hot usudlly
recorded or printed.

* X-Ray Angiography/ Cardiac Catheterization

Still cardiuc und peripherul ungioygruphy x-ray images ure printed on the UP-990AD/970AD,
UP-D72XR und UP-D74XRD. Cardiac cutheterization cine images acquired through fluo-
roscopy dre typicdlly read oh d screen in redl time. Still frames are printed for record keepo-
ing und referrer communicutions only (See “physiciun reporting educution und records,”
below).

In uddition to radioloyists, other physiciuns muy require imuges in full diugnostic quulity for further
evuluating u patient's condition and surgical planning, although radiologists are always charged
with formual diagnosis. Physiciuns frequently requesting studies in diaghostic qudlity include ortho-
pedists, heuroloyists und surgeons. High gudlity printed copies of diugnostic imayes ulso ure sent
to radioloyists und medicul specidlists for consultation.

For physician reporting, educdtion and record keeping

Hard copy reference imuyges dlso dre used to provide information to u variety of physicians who
will treut or consult on u cuse but have no heed for u full diugnostic yudlity exam. They may ulso
be used for putient records und educution.
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Medical Grade

Only medical grade printers
that meet certain regulated
safety and performance
standards may be used in

a patient care environment.
These standards include
compliance with UL
(Underwriter’s Laboratory)
regulations for special power
supplies and groundings to
protect against shock in
case of contact with fluids.
For medical grade designa-
tion, radiofrequency emis-
sions generally must comply
with the highest IEC
(International Electro techni-
cal Commission) standards.
Typically, manufacturers also
will adhere to the highest ISO
(International Organization
for Standardization) (13485)
standards for sound manu-
facturing and quality control
practices.

Various states and cities may
enforce additional criteria,
and the industry itself also
has voluntary standards that
most manufacturers uphold.

As a result, medical grade
products are more robust
and reliable and are safer
under extreme conditions
than general consumer
products.

Printers used in the OR sterile
field must be medical grade
and are considered medical
devices regulated by the
FDA. Extremely important in
the OR is that that all compo-
nents and electronics are
sealed as much as possible,
to avoid exposure to OR flu-
ids or airborne particles that
may become trapped and
contaminate the surgical
environment.

e CT, MRI and CR/DR

For CT, MRl und CR/DR reference printing, u fucility cun stretch its budyet with lower resolu-
fion prints produced using less costly printers and mediu. Mediu size und format is un indi-
vidudl preference aund often determined by referring physicians, who dare effectively the
radioloyist's “customers.” Some muy prefer puper prints in a convenient 8x10-inch or 5 x7-
inch format for eusy filing, while others want documents thut combine reports und imuyes
toyether on u single sheet. Still others prefer the high gudlity of film.

DICOM reference printers, such us the Sony UP-D74XRD printer, ure uvdiluble to output
imuyges on economicul puper mediu. Some diughostic-qudlity DICOM printers ulso have
lower resolution settings for referral images, but sites with large print volume may not want
to tie up u workhorse diugnostic printer for referring exams.

Alterndtively, sites might save DICOM reference imuges in JPEG or unother graphic format
und incorporate them into printed reports, which cun be output on u variety of printers.
Sony's UP-D80OMD is un excellent choice for combining imuges und graphics on convenient
letter or A-4 size puper.

e Ulfrasound

Ultrasound printers used to cupture images for evaluation during procedures (See |l.
Assessing Your Printing Needs, ubove) typicully dlso dare used to produce images for referral
and record keepiny, us a complement to video recording devices.

* Fluoroscopy

Whenh used in diagnosis, fluoroscopy imuges ure freguently printed for record keepinyg und
reluted purposes. Becuuse they utilize low-dose x-ray und ure hot DICOM formut, these
imuyges muy be printed on u variety of monochrome medicul printers, such us Sony's
UPD897/990AD/970AD.

* X-Ray Angiography/ Cardiac Catheterization
Curdiuc cutheterizution cine und unygioyruphy imuges ulso ure printed for referrul purposes
oh such printers as Sony's UP-970AD/UP-990AD.

Whdatever the moddality, as part of their marketing efforts, many imaging sites provide referring
physicians with attractive, eusy-to-reud images in the referrer’s preferred formats. This is o sound
murketing pructice in toduy’s competitive heulthcure environment, und printer choice plays
u key role.

B. SURGERY

Surgeons in muny specidlties acyuire video or still pictures in the OR und output select imuges
to hurd copy-typicully for use in putient records, physiciun fruining, und putient educution.

Minimally invasive surgeohs work with endoscopic or lupdroscopic cumeru systems to visudlize the
putient's infernal anatomy. These procedures dre often recorded using digital video recorders or
digital cupture systems. Ophthalmoloyists und heurosurgeons uttuch camerus to surgical micro-
scopes to cupture still und video imuyes. Generul surgeohs may dlso record und print images of
the open body cuvity during procedures. Findlly, imuges of the OR enhvironment itself muy be
recorded to help educute the suryicul feum und to enhunce teum performunce.

Surgicdl imuyes ure typicully acyuired und printed in color. Since they do hot involve diaghostic
modulities, DICOM compuitibility and film output is hot relevant, und u wide range of printers ure
appropriate. When connected directly to the cumeru source, un undloy video printer is required
such us the Sony UP-66MD A5 model. |n this configuration, surgeons often use the printer us the
recordiny device by cupturing/printing still imuges during the procedure. More common toduy,
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US FDA 510k Clearance

Most printers used in a
patient care environment
also require some form of
FDA clearance as a class 2
medical device. Printer man-
ufacturers must declare a
device’s intended use, and
in large part, the FDA focuses
on patient safety, certifying
that the device has met the
UL, IEC and other organiza-
tions' standards for a particu-
lar medical application.
When a device represents an
upgrade or is generally simi-
lar to a previously cleared
device, a letter declaring this
is generally all that is
required for FDA submission.
The FDA classified voluntary
standards under “special
controls”, including DICOM,
JPEG and SMTP support, and
are considered Class Il
Devices.

the printer will be connected directly to the digitul video recorder or digitul cupture system which
lies between the printer und the cumeru system. In this configurution, u digitdl interfuce printer is
required such us the Sony UP-D55MD A5 model or UP-DR8OMD A4 full puyge model.

Print qudlity is extremely important in dll surgicul upplications becuuse precise visudlization
enhunces understunding of the huunces of procedures. No mutter how superior the cumeruy,
what the cliniciun actudlly sees in hurd copy is determined by the printer quadlity. Most hew suryi-
cul cumeru systems beiny installed in ORs today utilize HD cumerus. To take full advantuge of HD
acyuisition, an HD printer model such us the Sony UP-56MD/HD or UP-DR80OMD is required to briny
the full benefits of HD to the surgical feam.

Color uccurucy is ulso importunt in surgicul prinfing becuuse color vuriutions cun provide impor-
tunt informution ubout the putient’s condition.

Like dll printers in u putient care environment, suryicul printers should be medicul yrade. If u print-
eris used in the OR within the sterile surgicul field, it must meet additional putient sufety and regu-
|utory reyuirements. In addition to these higher sufety standurds, medicul yrade suryicul printers
dre highly reliuble since they ure desighed for the rigorous usuge typicul of the OR environment,
Since high reliubility is importunt in uny medicul settiny, medicul grude printers ure even recom-
mended for use outside of the sterile operuting field such us in u lub or us u hetwork printer ut u
centrul hurse’s stution.,

C. PATHOLOGY

Creuted with cumerus or specidlized high-speed slide scunners, digitul puthology imuyes ure
dlso used for educution und colluboration, us well us for reference databuses und tumor board
presentations.

Extremely dutu-intensive puthology images require a high gudlity photogruphic output. DICOM is
not necessury. However, u medicul grade device offers reliubility and numerous sufety features
helpful in u medicul lub sefting. A high-guulity HD dye-sublimation printer with luminated mediu,
such us the Sony UP-D80RMD, is u yood choice.

If images are creuted with an HD cumerd, the UP-DR8OMD und UP-55MD/HD will provide consis-
tent high resolution output.

D. OTHER

Medicul fucilities, of course, use printers for u wide runge of upplicutions in addition to the ubove.
In cosmetic surgery, dermutoloyy, orthopedics und other ureus, often putients ure photoyruphed
prior to surgery to provide surgicul guidunce und ayuin ufterwards to udd to putient records.

A turn-key photo printing system, such us Sony’s Shup Lub, cun provide u fust, simple, high-quality
solution for these uses. Shup Lub and similur solutions support wireless connectivity with a digital
cumera and instuntly turn out professional prints in a variety of formats, Imuges dlso cun be eusily
combined info before und uffer presentations with text und graphics for enhunced record keep-
ing und marketing pieces.

Most medicdl facilities also need printers for producing text-bused reports for other doctors and for
internul administrative uses beyond putient cure. The rigors of u medicul environment, even in
administrative areus, often place yreater demands on printers. A printer, such as the Sony UP-
DR80OMD for wuter- und smudye-resistunt prints cun be u mujor udvantuge over ink jet output,
which may smedar in contuct with fluids.
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Printers utilize a
vdriety of techhologies
fo output hard copy
suited fo vdrious med-
ical applications.
Choosing the right
technhology for a print-
ing task will streamline
workflow and mauke
the most of your
budget.

lll. PRINTING TECHNOLOGIES

Often workinyg in concert with speciulized print mediu, printers utilize u vuriety of technoloyies to
output hard copy suited to various medical upplications. Choosing the right technology for u
printing tusk will streumline workflow und mauke the most of your budyet, while delivering the
desired results.

¢ Dye Sublimation

These devices use heut to trunsfer colored dye from print ribbons onto the print mediu.
Typicully, the resulting imuyes ure high photoyruphic quulity and extremely water-und
fade-resistunt. Therefore, they ure un excellent choice for u medicul environment. The
amount of heut generated by each ared of the print head determines the depth of euch
of the colors transferred. Dye sublimation printers creute crisp, cleur contfinuous tone
output frequently used for medicul imuyes, unlike the output from ink jet printers, which
comyprise tiny discreet drops of ink.

Dye Sub printers often work with high-quality glossy pupers. Sony offers the option of
specidl lauminuted media for these printers.

¢ Direct Thermal

This fechnoloyy produces either color or bluck-and-white imuges by dpplying heut to
speciul femperuture-sensitive print mediu. As the puper pusses over the print heud, the
regions exposed to varying degrees of heut become durker, creuting un imugye.
Depending on the specifics of the device und puper or film, these printers cun deliver
extremely high guulity diagnostic output. High gudlity direct thermal output cun be
compuruble to more costly luser output.

Direct thermuil printers typicully accommodute both u vuriety of pupers und film.

* Laser

Laser devices use stutic electricity to create un image. The print process beyins us the
device shines u luser beum on the printer drum, essentidlly to creute un electronic churge
image of the desired output. As the process progresses, fine powdered printer
tfoner udheres to the drum in vurying umounts determined by the electric churge.
Similarly, printing puper dlso is given un electric charge und the toner, und dlony with the
image, fransfers as the paper rolls through the drum. Laser printers produce an image
yudlity that is more suited for office functions or possibly for referring physicians rather
than for diagnostic printing.

Toduy, luser printers work with a wide vuriety of pupers, including speciul couted stock.

* Ink Jet

Ink jet tfechnology credtes an imuge using d print head with small hozzles that spray
extremely fine drops of ink on to the print media. The methods that print cartridges use to
dispense the ink vury considerably und sighificuntly uffect print quality. The final imuge is
mude up of smull discrete droplets of ink, muking it less crisp und cleun than continuous-
tone dye sublimation prinfing. Consumubles such us ink jet cartridges dlso are typically
expensive, udding to the cost of ownership. Like laser devices, ink jets are generdlly hot
used to print medicul imuges.

Ink jet printers ulso uccommodute u lurye runge of pupers.
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In addition fo IV. JUDGING PRINT QUALITY

resolution medsured N , , , o . .
In uddition to resolution Meusured in dots-per-inch, other fuctors count when judging print quulity.

in dots-per-inch, other Exumine quality by compuring output umony various printers using similar print settings. How
factors count when black are the blacks? Does the buckground eliminate most extraneous light and enhance your
judying pr/nf quu/#y, ubility to see the image? On mohochrome imugers, look ut the grayscule. Can the printer render

, smooth gruddations of yray both horizontally und verticully? Similarly, in color printers, color yradu-
Many printers offer tions should be smooth, uniform und consistent with no bleeding info neighboring areus.

special feutures
that enhanhce
image qudlity

und workflow. Muny printers, including Sony devices, offer speciul feutures that will enhance image yudlity,
workflow und more.

V. PRINTER FEATURES

* Front loading and front bezel
In a busy medicul office, time is criticul und eusily uccessible front controls und puper
louding will enhunce efficiency.

* Automatic calibration

Accurute color und yruyscule reproduction is key in medicul printing. Cdlibrution is the
process thut enubles mutching of original imuges to screen und printed imayes. Most
printer drivers provide uutomatic printer calibration, with varying degrees of uccuracy,
For medicul printing, yenerdlly some manual cdlibration is required. Therefore, selecting
a printer with eusy uccess, precise culibration controls is important.

* Volume/speed

Print speed, naturdlly, plays an importunt role in workflow, but may curry a higher price tuy.
Sites should examine the speed for various types of output und consider their total print vol-
ume. While increused printer speed muy puy for itself in enhanced productivity, some sites
muy find thut purchusing two slower printers placed heurby users suves time in the lony run.
Also, if imuges ure printed in redl fime-in the OR, for example-the ubility to print rapidly may
enuble sites to cupture more informaution thun u slower printer, which has only a small
cuche for imuyes wuiting to be printed.

* Network-ready

If you plun to cohnhect u printer to a network, u built-in hetwork interfuce curd is un impor-
tfant convenience. An externdl print server cun be uttuched to u printer without network
connectivity, but added time, expehse and IT expertise is required.

* Wireless connectivity
A printer with built-in wireless LAN connectivity (WiFi) eliminutes the heed for hetwork wiring.
Printers dlso may have Bluetooth connectivity for additional flexible wireless connectivity.

* Color management and maiching

Some color printers come with speciul color munugement systems that allow extremely
precise adjustment for print and screen matching. Sonhy’s UP-D77MD dlso dllows these color
settinys to be shared ucross multiple printers to ensure uccurute, uniform printing through-
out a facility.

* Edge-to-edge printing
Printing without borders makes the most of your film and paper budget und produces
slightly larger, more revedling imuges. Some printers support this.
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Wheh conhsidering
the price of a printing
device, look df the
totul cost of owhershif-
including the cost of
print cartridges and
heuds, specidl print
media and related
supplies, which can
add signhificantly

fo the price.

* Special extra-durable media
Speciul luminuted, wuter- und fingerprint-resistunt mediu ure avuiluble for some printers,
such us Sony’s UP-D25MD und UP-25MD, to sufegyuurd imuyges in a medicul environment.

e Stand-by mode
This is u useful feature for suving on electric power consumption.

* USB image capture

When printing a still image from video or printing directly from u cumerad, the dbility to
suve un imuye to u USB “thumb drive” device for future use is u sighificunt benefit.
Sony’s UP-D55MD/HD offers un innovutive ImugePort feuture that supports this function,
simplifying image transfer to u PC or directly into PowerPoint presentations.

* Support for multiple print media

The ubility to uccommodute severdl print mediu ut one time with multiple trays eliminutes
the need to constantly swap out media. This is a particular benefit to a smdller site that
does hot have sufficient volume to justify the cost of sepurdate printers dedicuted to a
single print formuat,

* Support for multiple signal inputs

As technoloygy progresses, medicul sites will want to tauke advantuge of hardware they
dlreudy have in place while remuaining poised for the future. Therefore, a printer that
uccepts multiple sighals, such us unuloy und digital or stundard definition (SD) und high
definition (HD), muy be worth seeking out.

* Printer size and flexible siting

Printers come in dll shapes und sizes. A compuct footprint is cleurly udvuntugeous when
u medicul facility is short on spuce, puarticularly in the OR. A compuct device ulso may
enhuble more flexible siting in locutions heurby users. Sony’s FilmStution, for exumple, is
desighed to fit under u desktop, if desired, und ulso may be sited either horizontally or
verticully for convenience.

* HD Printing

HD resolution is typicually defined as 1920x1080 lines of resolution. Dependiny on the printer
resolution and the size of the print medid, some Mmodels ure HD compdtible. This medns u
full 1920x1080 pixel imuyge cun be printed with virtudlly no loss of resolution between origindl
HD imuye und printed imuye. For exumple, the UP-DR8OMD, with 301dpi continuous tone
resolution, cun print up o two full 1920x1080 HD imuyes per 8.5x11-inch puye.

* Marketing features

In toduy’s competitive environment, every medicul site heeds to generdte visibility and
spreud the word ubout its services. Medicul imuges und reports shured with other physi-
ciuns und doctors ure excellent vehicles for pructice promotion. Sites focusing on market-
iny should select printers that support high-quality image output, flexible puge luyouts, text
und gruphics combination und eusy-to-file mediu formuts to meet u referring physiciun’s
needs. A printer that automatically adds your logo to every puye is ulso u good choice.

VI. COST OF OPERATION

When conhsidering the price of u printing device, look ut the totul cost of ownership — including the
cost of print curtridges und heuds, specidl print mediu und reluted supplies, which cun udd exten-
sively to the price. Do your homework-most munufacturers provide puge-yield dutu for printing sup-
plies in their technicul specificautions. Remember, the leust expensive printer to purchuse, in fuct, muy
be the most expensive to operate when dll overdll reliubility/life of product costs ure considered.
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Toduy, environmentdl
issues dre a growing
cohcerh umohy
businesses. Examine
the policies of your
printing vendors.
These cun vdry
widely.

Be purticulurly thorough when considering ink jet printers for reports and other documents. While
often extremely reusonubly priced, the cartridyes for these printers typicully tuke u lurge bite out
of u budget. Surprisingly, a dye sub printer, which offers the benefit of high qudlity waterproof
printing, is offen more economicul than un ink jet in the lony run.

VII. SERVICE AND WARRANTIES

Also consider the warranties that accompuny printers. Some vendors include d robust agreement
for purts and labor us part of the purchuse puckage, while others reqyuire extra payment for similar
coveruge., Some service ugreements ure provided by distributors, hot munufacturers-so usk.

Sony products ure generdlly covered by u one-yeur purts und lubor ugreement with un extension
option. Muny medicul printers from other vendors come with only a 90-day ugreement for labor.

Also consider whether labor is onsite or requires shipping < printer to the manufacturer. If so,
remember thut large, heavy printers may be extremely difficult fo pack und transport. Any time
without u functioning printer will have d finuncial impuct on u fucility.

VIII. DISTRIBUTED VS. CENTRALIZED WORKFLOW

A printer may be either shared locally umong u smull group of users or serve u large user pool,
requiring some personnel to wulk to u printer bay und possibly wait for their muteridls. If u site hus
u low print volume und muny users with similar printing requirements, u centrulized, high-volume
set-up mMuy muke the most sense. Conversely, if the type of output required varies umony users,
siting specidlized low-volume printers neurby individuul groups of users muy be the best choice.

In either cuse, sites must strike a balance between printer cost and productivity when deciding
between distributed und centralized workflow.

IX. ENVIRONMENTAL CONSIDERATIONS

Today, environmentdl issues ure u growing concernh umony businesses, including medical facili-
ties. Many orgunizations have policies regarding not only their own environmental practices but
dlso those of their paurtners and vendors. The environmental policies of electronics vendors cun
vury widely.

Sony relies on recycled muteriuls whenever possible und minimizes wuste in puckuying und
documentution throughout its product line. |n dll its medicul products, it adheres to infernational
guidelines restricting use of huzardous muteridls, such us silver-halio in medicul films.

Sony products ulso ure engineered for sustuinubility with eneryy efficient power consumption,
recycluble mauteriuls und innovutive technologies that muximize product performaunce with a
minimum of environmental impact.

In addition, Sony supports progrums to help end users recycle unneeded printers from dll vendors
and to frade in serviceduble printers for new devices.
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Plunning u cost-effective, efficient printing solution is eusy once you understund your printing
profile. Investing in the feutures und functiondlities you need without puying for technoloygy thut
will not benefit your site is key to yood plunning.

Aguin, keep in Mind that purchusing severdl printers for different, specidlized print output May
often be more cost-effective thun investing in lurge, multi-function printers that muy provide
output thut is hot useful to your site. Multiple printers will enuble you to plun distributed workflow,
if desired, und will provide buck up printing if unother printer fuils. Additionully the cost of
upyrading units individudlly to new fechnoloyies or enhunced workflow fedatures will be less with
multiple smaller devices.

With today’s lower print volumes, different departments dlso can pool resources to meet shared
needs with u single device. For example, u versutile, high-gqudlity color printer such us the Sony
UP-D80ORMD is u good ull-uround choice for printing in a medicul environment. [t can serve
admirdbly us both u gudlity printer for surgicul und puthology color images, us well us generdl
text documents.

The reguirements for imuge output in u medicul fucility ure demaunding und diverse.
Imaging sites would be well served to dssess their complete printing heeds and understand
the full range of tfechnoloyies uvdiluble toduy to muke the most of their printing purchuses.
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